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1 Project description

Roads and Maritime Services (Roads and Maritime) propose to upgrade 16 km of The Northern Road
between Mersey Road, Bringelly and Glenmore Parkway, Glenmore Park (the project).

The project generally comprises the following key features:

e Asix-lane divided road between Mersey Road, Bringelly and Bradley Street, Glenmore Park (two
general traffic lanes and a kerbside bus lane in each direction). A wide central median would
allow for an additional travel lane in each direction in the future, if required

e An eight-lane divided road between Bradley Street, Glenmore Park and just south of Glenmore
Parkway, Glenmore Park (three general traffic lanes and a kerbside bus lane in each direction
separated by a central median)

e About eight kilometres of new road between Mersey Road, Bringelly and just south of the existing
Elizabeth Drive, Luddenham to realign the section of The Northern Road that currently runs
through the Western Sydney Airport site

e About eight kilometres of upgraded and widened road between the existing Elizabeth Drive,
Luddenham and just south of Glenmore Parkway, Glenmore Park

e Access to the Luddenham town centre from north of the realigned The Northern Road and the
existing The Northern Road

e Twin bridges over Adams Road, Luddenham
o Four new traffic light intersections and new traffic lights at existing intersections

e Local road changes and upgrades to current access arrangements for businesses and private
properties

e A new shared path for pedestrians and cyclists on the western side of The Northern Road and
footpaths on the eastern side of The Northern Road where required.

A detailed description of the project, including design refinements since exhibition of the EIS is
provided in Chapter 5 of the Submissions and Preferred Infrastructure Report for the project.
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2 Purpose and background

The Environmental Impact Statement (EIS) for the project was publicly displayed for information and
comment between 21 June and 2 August 2017. The EIS considered a range of environmental, social
and planning issues and nominated a number of measures to mitigate or manage these potential
impacts.

In accordance with section 115Z(6) of the Environmental Planning and Assessment Act 1979

(EP&A Act), Roads and Maritime is required to prepare a Submissions and Preferred Infrastructure
Report to respond to any issues or questions raised by stakeholders and the community received
during the EIS exhibition. The Submissions and Preferred Infrastructure Report also describes any
refinements to the project’s design and outlines revised environmental management measures
identified in response to any changes and the submissions received. The Submissions and Preferred
Infrastructure Report, including this Memorandum, will also inform the Final EIS to be prepared for the
project in accordance with Part 8 of the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act), to be finalised based on the submissions received during
exhibition.

The purpose of this Memorandum is to provide additional information to the Biodiversity Assessment
Report (BAR) that was prepared for the project (Appendix | of the EIS), taking into consideration
design refinements made during the detailed design phase (refer to Section 3) and issues raised by
stakeholders and the community during the EIS exhibition (refer to Section 4).

This Memorandum should be read in conjunction with the EIS, Submissions and Preferred

Infrastructure Report and any subsequent post-determination documentation. Details on design
refinements are explained in the following sections.
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3 Environmental assessment of design refinements

There have been a number of design refinements during detailed design of the project, as outlined in
Chapter 5 of the Submissions and Preferred Infrastructure Report. These design refinements have
resulted in changes to the construction and operational footprints which have affected the calculated
direct impacts of the project as assessed within the Biodiversity Assessment Report (BAR) and
subsequently presented within the environmental impact statement (EIS).

This section provides a revised assessment of the impacts under the Framework for Biodiversity
Assessment (FBA) including recalculation of landscape values, impacts to native vegetation (including
threatened ecological communities), impacts to threatened species, and impacts to Matters of
National Environmental Significance (MNES), including impacts to the environment of commonwealth
land.

The structure and methodology of this assessment is therefore similar to that presented within the
BAR, with a focus on biodiversity values and impacts that have changed as a result of the design
refinements since exhibition of the EIS.

3.1 Landscape values

As the project is a road upgrade, it is a linear shaped development and landscape value must be
assessed according to Appendix 5 of the FBA (Assessing landscape value for linear shaped
developments, or multiple fragmentation impacts). Alteration to the proposed construction footprint
has resulted in the need for recalculation of landscape value components applicable to linear shaped
developments including:

e Percent extent of native vegetation cover in the landscape
e Areato perimeter ratio.

The connectivity value and patch size calculations remain valid with the design change and no
recalculation was required.

The revised percent extent of native vegetation cover in the landscape and area to perimeter ratio
calculations were undertaken using ESRI ArcGIS software. To undertake the revised assessment of
landscape values, a 550 metre buffer was established from the outside edge of the revised
construction footprint. While this is a linear road project there are some detached construction
compounds which made using a buffer from the centreline problematic. This increased the size of the
landscape assessment from the BAR which assessed from the centreline.

3.1.1 Percent native vegetation cover

Once the native vegetation cover was digitised, the extent of native vegetation in the landscape
before and after the development was recalculated based on the revised construction footprint (see
Table 3.1). The 550 metre landscape buffer is 2,659.65 hectares in size. Current percent native
vegetation cover is estimated at 12.26 per cent (score 2.5 as outlined in Table 16 of Appendix 5 of the
FBA). After the development, percent native vegetation cover is estimated at 11.13 per cent (rounded
to 11 per cent - score 2.5 as outlined in Table 16 of Appendix 5 of the FBA). The score for percent
native vegetation cover is 0 as no change in category is predicted. The score in the BAR prepared for
the EIS was calculated at 1.25.
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Table 3.1 : Percent native vegetation cover in the landscape before and after development

Assessment buffer Before development After development Score for % native vegetation

. . cover in the development
Native Cover Native Cover .
. . footprint buffer
vegetation cover | (%) vegetation cover | (%)
(ha) (ha)
2,659.65 ha 326.51 12.26 284.83 11.13 0
(550m from the edge of (score (score
the construction footprint) 2.5) 2.5)

3.1.2 Areato perimeter ratio

For a major project that is a linear shaped development or multiple fragmentation development, the
change in area to perimeter ratio of patches impacted must be assessed. This has been recalculated
based on the revised construction footprint.

The total area (square metres) and perimeter (metres) of vegetation patches impacted by the
development within the 550 metre buffer is outlined in Table 3.2. The area to perimeter ratio before
the development is 24 (previously 22) and after development is 21. The proportional change in area to
perimeter ratio as calculated by the credit calculator is 12.5 (previously 4.5) and the score for the
proportional change in area to perimeter ratio is 2 according to Table 19 in Appendix 5 of the FBA
(see Table 3.2).

This is a change from the EIS design assessed in the BAR in which a score of 1 was calculated,
however this is still a relatively small change in area to perimeter ratio and is expected as the
vegetation currently has a high area to perimeter ratio (due to many small fragments of vegetation in
the landscape) which will not be increased significantly by the project.

Table 3.2 : Area to perimeter ratio of vegetation patches before and after development

Before development After development Proportional | Score

. . . change
Vegetation Area to Vegetation Vegetation Area to

perimeter perimeter area (m?) perimeter perimeter
(m) ratio (whole (m) ratio (whole
number) number)

462,329.27 19,653.96 24 342,393.32 16,340.50 21 125 2

3.1.3 Landscape value score

A summary of the recalculated landscape value assessment is provided here. As noted above, the
connectivity value and patch size calculations remain valid with the design change therefore no
recalculation was required for these.

The landscape component scores are as follows:

e Percent native vegetation cover = 0 (previously 1.25)

e Connectivity value class = 2.5 (no change from original assessment)

e Area/ perimeter ratio score = 2 (previously 1)

e Average patch size score = 12.5 (no change from original assessment).
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The landscape value score as determined by the BioBanking credit calculator is 17, similar to that
previously assessed in the BAR in which the landscape value score was calculated as 17.25.

3.2 Removal of native vegetation

The revised potential loss of vegetation and habitat associated with the project is summarised in
Table 3.3. The construction footprint would impact on up to about 40.79 hectares of native vegetation
(see Table 3.3). This is a decrease of 3.50 hectares when compared to the EIS design assessed in
the BAR (the original impact to all Vegetation Zones was 44.29 hectares).

These impacts have been quantified based on the development footprint after detailed design and
take into consideration potential temporary disturbance during construction including compound sites
and upgrading of drainage. This calculation also takes into account the clearing required within the
Department of Defence land to provide vehicle access along the Defence Establishment Orchard Hills
(DEORH) site inside of the new fence line proposed in some parts of the project, which was not
assessed in the BAR.

Based on the detailed design, the overall impact to the critically endangered Cumberland Plain
Woodland in the Sydney Basin Bioregion ecological community has reduced by 2.96 hectares. The
impact to the River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North Coast,
Sydney Basin and South East Corner Bioregions endangered ecological community has been
reduced by 0.43 hectares.

Table 3.3 : Impacts to native vegetation from the detailed design footprint

Condition Status (TSC Act) Original | Areato be

impact impacted

(ha) by
detailed
design
(ha)

1 Grey Box - Forest Red Moderate/ CEEC 6.67 5.38 1.29 ha
Gum grassy woodland on Good Cumberland Plain reduction
flats of the Cumberland Woodland in the
Plain, Sydney Basin Sydney Basin
Bioregion Bioregion

2 Forest Red Gum - Rough- | Moderate/ EEC 2.53 2.43 0.1 ha
barked Apple grassy Good River-Flat Eucalypt reduction
woodland on alluvial flats Forest on Coastal
of the Cumberland Plain, Floodplains of the
Sydney Basin Bioregion New South Wales

North Coast, Sydney
Basin and South East
Corner Bioregions

3 Grey Box - Forest Red Moderate/ CEEC 4.92 4.92 No change
Gum grassy woodland on Good Cumberland Plain
shale of the southern Woodland in the
Cumberland Plain, Sydney Sydney Basin
Basin Bioregion Bioregion
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Condition Status (TSC Act) Original | Areato be
impact impacted
(ha) by
detailed
design
(ha)

4* Grey Box - Forest Red Moderate/Good | CEEC 4.68 4.30 0.38 ha
Gum grassy woodland on _Poor Cumberland Plain reduction
flats of the Cumberland Woodland in the
Plain, Sydney Basin Sydney Basin
Bioregion Bioregion

5 Grey Box - Forest Red Moderate/Good | CEEC 3.21 3.11 0.1 ha
Gum grassy woodland on | _Poor Cumberland Plain reduction
shale of the southern Woodland in the
Cumberland Plain, Sydney Sydney Basin
Basin Bioregion Bioregion

6 Forest Red Gum - Rough- | Moderate/Good | EEC 1.76 1.43 0.33 ha
barked Apple grassy _Poor River-Flat Eucalypt reduction
woodland on alluvial flats Forest on Coastal
of the Cumberland Plain, Floodplains of the
Sydney Basin Bioregion New South Wales

North Coast, Sydney
Basin and South East
Corner Bioregions

7 Grey Box - Forest Red Moderate/Good | CEEC 1.25 1.37 0.12 ha
Gum grassy woodland on | _High Cumberland Plain increase
shale of the southern Woodland in the
Cumberland Plain, Sydney Sydney Basin
Basin Bioregion Bioregion

8 ey s%"s;;\?vfjégﬁg on | Moderate/Good | CEEC 1201 | 1081 1.2 ha
shale of the southern _Derived Cumberland Plain reduction
Cumberland Plain, Sydney | grassland Woodland in the
Basin Bioregion .

Sydney Basin
Bioregion

9 ?I;‘;?]gngl:;sngﬂsst::aggsgd Moderate/Good | - 6.17 6.05 0.12 ha
freshwater wetlands of the | _Other reduction
Sydney Basin Bioregion

0 o | eaam e | ceec 109 [oss | oina
shale of the southern Cumberland Plain reduction
Cumberland Plain, Sydney Woodland in the
Basin Bioregion Sydney Basin

Bioregion
Totals | 44.29 40.79 3.50 ha
reduction

Notes: * = The impacts to Vegetation Zone 4 have been included in Table 3.3 above to provide an overview of all impacts to
native vegetation. Due to the manual override of the ‘Number of Trees with Hollows' and 'Fallen Logs' for HN 528, Vegetation
Zone 4 now has a site score of 29.17 and requires an offset to be calculated.
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3.3 Removal of threatened fauna species habitat and habitat features

Of the known habitat for the Cumberland Plain Land Snail within the study area (i.e. vegetation in
moderate to good condition including where live snails or shells were found during the field survey as
part of the original assessment), the development footprint is predicted to impact on about 12.40
hectares. This is a decrease of 0.60 hectares from the original assessment in the BAR which
identified 13 hectares of potential habitat.

The development footprint is predicted to impact on 24.10 hectares of potential habitat for the Regent
Honeyeater. This is a decrease of 2.15 hectares form the original assessment in the BAR which
identified 26.25 hectares of potential habitat.

The potential impacts to identified species credit fauna species is summarised in Table 3.4. Overall,
based on detailed design, the project would have less impact on threatened fauna species habitat and
habitat features than that the EIS design assessed in the BAR.

Table 3.4 : Summary of threatened fauna species impacts from the detailed design footprint

Threatened Ecosystem or Status Original Habitat to be
species species credit habitat impact | impacted by
. TSC Act EPBC Act .
species (ha) detailed
design (ha)
Cumberland | Species credit | Endangered Not listed 13 12.40 0.60 ha
Plain Land species avoided
Snail
Regent Species credit | Critically Critically 26.25 24.10 2.15 ha
Honeyeater species endangered endangered avoided
3.4 Removal of threatened plants

There would be an impact to the following threatened plant species and endangered population:
e Pultenaea parviflora (Endangered — TSC Act)

e Marsdenia viridiflora subsp. viridiflora population in the Bankstown, Blacktown, Camden,
Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local government areas (Endangered
population — TSC Act).

The predicted impact to Pultenaea parviflora and the Marsdenia viridiflora subsp. viridiflora
endangered population are outlined below in Table 3.5.

An additional targeted survey to those undertaken for the BAR were conducted for Pultenaea
parviflora and Marsdenia viridiflora subsp. viridiflora (and other threatened plants) around the
Vineyard Road extension on the 7" August 2017. This was to account for the footprint changes at this
location. Additionally, as stated in the BAR, this area was not able to be accessed during the fieldwork
undertaken for the original assessment therefore additional survey was required at this location
following detailed design.

In total an additional area of habitat of approximately 4.7 hectares was surveyed by an experienced
botanist following the methods described in the NSW Guide to Surveying Threatened Plants (Office of
Environment and Heritage, 2016). Traverses of this habitat were undertaken over a three-hour period
for a distance of 3.131 kilometres (3,131 metres) (see Figure 3.1). The survey located a further six
Pultenaea parviflora plants (two of which were in the design footprint, and four outside of the
footprint). No additional Marsdenia viridiflora subsp. viridiflora were recorded.
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The original construction footprint based on the EIS design contained (and therefore would have
removed) all known individuals and habitat for the Marsdenia viridiflora subsp. viridiflora endangered
population in the study area. The detailed design has resulted in the avoidance of four Marsdenia
viridiflora subsp. viridiflora plants in the area of the DEOH fence between Kings Hill Road and
Longview Road (see Figure 3.2). There is no requirement to impact on the location of these plants
and exclusion zones would be established around the plants during construction in accordance with
standard Roads and Maritime procedure. This reduces the overall impact to 31 individuals (see Table
3.5).

The original construction footprint would have removed the four known Pultenaea parviflora plants
within the EIS design footprint as well as the two additional plants recorded in the Vineyard Road
extension during the August 2017 survey (six Pultenaea parviflora plants in total). The August 2017
survey of the Vineyard Road extension recorded six additional Pultenaea parviflora plants of which
four are outside of the construction footprint so have been avoided. The impact assessed in the EIS
was to four Pultenaea parviflora plants because the extent of habitat along Vineyard Road extension
was unable to be surveyed at the time. The overall impact to Pultenaea parviflora is now estimated at
six plants (see Table 3.5).

Table 3.5 : Summary of threatened plant species impacts from the detailed design footprint

hreatened species | Ecosystem or Status Original Individuals to Change
species credit ‘ habitat be impacted by
. TSC Act EPBC Act . . .
species impact detailed design
Pultenaea Species Endangered | Vulnerable | 4 6 individuals 2 additional
parviflora credit species individuals plants to be
impacted
4 plants
avoided
Marsdenia Species Endangered | Notlisted |35 3lindividuals | 4 individuals
viridiflora subsp. credit species | population individuals avoided
viridiflora —
endangered
population
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Figure 3-1 | Additional targeted survey for Pultenaea parviflora and Marsdenia viridiflora subsp. viridiflora
undertaken in the Vineyard Road extension

The Northern Road Upgrade - Mersey Road, Bringelly to Glenmore Parkway,Glenmore Park 9



i

s
]

L]

1
L
)
1
1
e Y

25102017
[

!

4!

JACOBS NSW SPATIAL - GIS MAP file : 1A085100_TNR456_EIS_Marsdenia_r1v1

__ 1 EIS construction footprint Defence Establishment
Refined design Orchard Hills

—— construction footprint (Commonwealth Land)
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Figure 3-2 | Marsdenia viridiflora subsp. Viridiflora to be retained
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3.5 Impacts to Matters of National Environmental Significance

3.5.1 Listed ecological communities

The original calculations in the BAR of the extent of direct clearing required to the critically
endangered Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest ecological
community represented a worst case scenario based on the EIS construction footprint. This impact
has been reduced at the detailed design phase.

Based on the EIS construction footprint, the project would result in the direct clearing of about 16.37
hectares of the critically endangered Cumberland Plain Shale Woodlands and Shale-Gravel
Transition Forest ecological community. After detailed design, this impact has been reduced by 1.29
hectares to 15.08 hectares (refer to Table 3.6).

Table 3.6 : Summary of impacts to the critically endangered Cumberland Plain Shale
Woodlands and Shale-Gravel Transition Forest ecological community

Cumberland Plain Shale Woodlands and Shale-Gravel | Original Detailed design | Change
Transition Forest condition category impact (ha) impact (ha)

Category A (core) 10.69 9.99 0.70 ha reduction
Category C 1.47 1.50 0.03 ha increase
Category C Derived Native Grassland 4.21 3.59 0.62 ha reduction
Total 16.37 15.08 1.29 hareduction

3.5.2 Listed threatened flora species

The EIS construction footprint would have removed all known Pultenaea parviflora plants. The overall
impact to Pultenaea parviflora is now removal of six plants since the additional plants were found
along the Vineyard Road extension. The August 2017 survey of the Vineyard Road extension
recorded six additional Pultenaea parviflora plants of which four are outside of the construction
footprint so would be avoided.

3.5.3 Listed threatened terrestrial fauna species

The original construction footprint was identified as having impacts to habitat for the following
threatened species that are listed as threatened under the EPBC Act:

e Grey-headed Flying-fox

¢ Regent Honeyeater

o Swift Parrot

e Large-eared Pied Bat.

Based on the EIS construction footprint, habitat for these four species was expected to be reduced in
extent by about 26.25 hectares due to clearing requirements. Based on detailed design, the extent of

this impact would be reduced by 2.15 hectares with a total of 24.10 hectares of foraging habitat
expected to be impacted by the project. No breeding habitat would be affected.
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3.6 The environment on Commonwealth land (including the Orchard Hills
Cumberland Plain Woodland)

An update of the potential impacts to the environment of Commonwealth land as a result of
construction and operation of the project is provided in this section as it relates to biodiversity. This
includes the DEOH land, and land that has been acquired by the Commonwealth for the purposes of
developing the Western Sydney Airport at Badgerys Creek. There would be a decrease in clearing of
remnant native vegetation by approximately 0.88 ha (see Table 3.7). This includes a decrease in
clearing of the Critically endangered Cumberland Plain Shale Woodlands and Shale-Gravel Transition
Forest ecological community by 0.8 hectares (see Table 3.7).

Table 3.7 : Revised impacts to vegetation on Commonwealth land

Feature Original impact Revised impact after Difference
detailed design

Remnant native vegetation 13.34 ha 12.46 ha 0.88 ha decrease
(excluding man-made dams)

Critically endangered 10.07 ha 9.27 ha 0.80 ha decrease
Cumberland Plain Shale
Woodlands and Shale-
Gravel Transition Forest
ecological community

3.7 Offsetting required

The results of the revised assessment undertaken within the BioBanking credit calculator are
presented here. The required ecosystem credits are outlined in Table 3.8.

Table 3.9 outlines the required species credits. The revised credit calculations take into account the
amendments to the landscape assessment, altered areas of impact, avoidance of some threatened
species impacts, amendment of some benchmark data in the BioBanking credit calculator, and
reassignment of the Derived Native Grassland to HN 529. Due to the manual override of the ‘Number
of Trees with Hollows' and 'Fallen Logs' benchmark values for HN 528 (see section 4.12) this has
affected the number of credits generated by the credit calculator (a key change is that Vegetation
Zone 4 now has a site score of 29.17 and requires an offset to be calculated). Reassignment of
Derived Native Grassland to HN 529 as advised by the OEH (see Section 4.11) has resulted in an
altered offset requirement for HN 529 as the Derived Native Grassland PCT is no longer used in the
assessment.

The Northern Road Upgrade - Mersey Road, Bringelly to Glenmore Parkway,Glenmore Park 12



JACOBS Memorandum

TECHNICAL MEMO - Biodiversity

Table 3.8 : Ecosystem credits summary

Plant community type (PCT) Original area Original credits Credits

(ha) created created

HN526 Forest Red Gum - Rough-barked Apple grassy woodland on alluvial flats of the Cumberland Plain, 4.29 178.00 3.86 160.54
Sydney Basin Bioregion

HN528 Grey Box - Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin 11.35 307.00 9.68 346.77
Bioregion
HN529 Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, Sydney 10.47 409.66 21.19* 684.68*

Basin Bioregion

HN630 Phragmites australis and Typha orientalis coastal freshwater wetlands of the Sydney Basin Bioregion 6.17 142.00 6.05 139.00
HN627 Derived grasslands on shale hills of the Cumberland Plain (50-300m asl) 12.01 223.39 - -
Total | 44.29 1,260 40.79 1,331

Notes: * = Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, Sydney Basin Bioregion now includes the impact and credit requirement for Derived grasslands on shale hills of the
Cumberland Plain (50-300m asl).
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Scientific name

Common name

TS offset
multiplier
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Original credit Species credits
requirement required

Meridolum corneovirens Cumberland Plain Land Snail 1.3 169 161
Marsdenia viridiflora subsp. viridiflora - | Marsdenia viridiflora subsp. viridiflora in the Bankstown, Blacktown, Camden, 4.0 1,400 1,240
endangered population Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local government areas

Pultenaea parviflora Pultenaea parviflora 15 60 90
Anthochaera phrygia Regent Honeyeater 7.7 2,021 1,856

The Northern Road Upgrade - Mersey Road, Bringelly to Glenmore Parkway,Glenmore Park
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4 Response to issues raised by stakeholders and the
community

A number of issues raised by stakeholders and the community during the EIS exhibition related to
biodiversity and are addressed in this section of the Memorandum. Where similar issues have been
raised in different submissions, only one response has been provided.

The issues raised and the response to these issues forms the basis of this section of the
memorandum and would be used to inform the Submissions and Preferred Infrastructure Report for
the project.

4.1 General objection to the project

Submission number(s)
7,12, 25

Issue description
A number of respondents were generally opposed to the project.

The NSW Biodiversity Offsets Policy for Major Projects (BOPMP) provides a standard method for
assessing impacts of major projects on biodiversity and determines offsetting requirements. In the
State Significant Infrastructure (SSI) application process, the Environmental Impact Statement (EIS)
must address the Secretary’s Environmental Assessment Requirements (SEARS) requested by
Department of Planning and Environment (DPE) and apply the Framework for Biodiversity
Assessment (FBA). The FBA adopts the BOPMP and provides an assessment methodology to
identify terrestrial biodiversity values, assess impacts and quantify and describe biodiversity offsets
required for unavoidable impacts.

This Biodiversity Assessment Report (BAR) was completed in accordance with the requirements
specified by the SEARs issued on 28 July 2015, the amended SEARs issued on 9 March 2016 and
Commonwealth EIS Guidelines issued on 24 August 2016. Additional assessment in the form of this
Memorandum has also been undertaken in accordance with these requirements to assess some of
the changes to biodiversity values and impacts as a result of design refinements as outlined in
Section 3.

Despite avoidance and mitigation, residual impacts from the clearing of native vegetation and fauna
habitat features is acknowledged in the EIS. These impacts have been quantified using the
BioBanking Credit Calculator, and will form the basis of offsets for the project. There would be impacts
to the following matters which need to be offset via biodiversity credits:

e Forest Red Gum - Rough-barked Apple grassy woodland on alluvial flats of the Cumberland
Plain, Sydney Basin Bioregion

e Grey Box - Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin
Bioregion

e Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain,
Sydney Basin Bioregion (including derived native grasslands)

e Phragmites australis and Typha orientalis coastal freshwater wetlands of the Sydney Basin
Bioregion

e Pultenaea parviflora
e Marsdenia viridiflora subsp. viridiflora - endangered population
e Cumberland Plain Land Snail

e Regent Honeyeater.
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Cumberland Plain Woodland is listed as a critically endangered ecological community (CEEC) under
the NSW Threatened Species Conservation Act, 1995 (TSC Act). The project may significantly reduce
the viability of this CEEC within the locality and therefore it is considered a matter for further
consideration under the FBA. While not recorded during the surveys, there is also likely to be impacts
to potential habitat for the critically endangered Regent Honeyeater. As such, this species is also
considered a matter for further consideration.

The project is likely to result in a range of impacts to biodiversity which are not covered under the FBA
including impacts to the aquatic environment, changes to hydrology, habitat fragmentation, edge
effects, injury and mortality of fauna (including indirect impacts associated with vehicle strike),
invasion and establishment of weeds, potential for invasion and spread of pathogens and disease,
noise, vibration, dust, light and contaminant pollution, and a range of cumulative impacts to vegetation
and associated species within the Cumberland Plain region.

Some of the higher quality patches of Cumberland Plain Woodland meet the description of the
Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest CEEC listed under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). The
plant species Pultenaea parviflora is also listed as vulnerable under the EPBC Act. Other Matters of
National Environmental Significance that may be impacted by the project include habitat for the listed
Regent Honeyeater, Swift Parrot, Grey-headed Flying-fox and Large-eared Pied Bat. As such, the
project has been identified as a controlled action under the EPBC Act due to predicted significant
impacts to listed threatened species and ecological communities and Commonwealth land. The
controlled action is considered by the Department of the Environment and Energy (DoEE), likely to
have a significant impact on the following EPBC Act listed threatened species and ecological
communities:

e Critically endangered — Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest
(Cumberland Plain Woodlands)

e Critically endangered — Lathamus discolor (Swift Parrot)

o Critically endangered — Anthochaera phrygia (Regent Honeyeater)

e Vulnerable — Pultenaea parviflora

e Vulnerable — Pteropus poliocephalus (Grey-headed Flying-fox).

A Biodiversity Offset Strategy (BOS) has been prepared for the project. The project offsets will aim to
provide ‘like for like’ offsets for all biodiversity values, with this being the minimum requirement for

those matters listed under the EPBC Act. The final offset requirement for the Project would be
determined during development of the offset package.

4.2 Offsetting

Submission number(s)
27

Issue description

The respondents raised the following issues:

e Concern regarding the offsetting of Conservation Lands located on the DEOH site

e Requests that Roads and Maritime provide the respondent transparency of the offset process

e Concern regarding the ineffectiveness of BioBanking to offset the losses of critically endangered
vegetation communities in Western Sydney

e There are insufficient offsets available to supply the offset needs for current development

e Requests that Roads and Maritime procure land to be managed for conservation
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The BOS outlines the offsets required for unavoidable (residual) biodiversity impacts associated with
the project and demonstrates that appropriate offsets are available and can be delivered for the
project. Roads and Maritime are currently working in consultation with OEH to determine the quantum
of offsets or supplementary measures that are required for the project. The preferred approach to
securing offsets for the project is to purchase credits from the market. Where credits are unavailable
for purchase on the market, Roads and Maritime would work with public and private landholders to
enter a BioBanking Agreement on their land and then buy the credits issued.

Supplementary measures at a landscape scale are also being investigated in conjunction with the
OEH. The final offset requirement for the Project would be determined during development of the
offset package in consultation with the OEH. Following discussions with Roads and Maritime, DoEE
and OEH, it was decided that an additional supplementary measures package would be developed in
consultation with OEH and DoEE with a focus on landscape scale measures within the local area.
The package may include measures such as weed eradication programs within Cumberland Plain
Woodland.

Refer also to Section 4.22 regarding additional offsets for impact to Cumberland Plain Woodland and
Section 4.23 regarding measures to secure offsets.

4.3 Dewatering and backfilling of dams and relocation of aquatic species

Submission number(s)
1,3,4,5, 16, 19, 38

Issue description
The respondents raised the following issues:
e Concern regarding impacts to fauna, such as turtles, in dams near the project

e Request that the project include measures to protect and manage fauna, including capture and
relocation of fauna by an appropriately qualified person prior to farm dam dewatering

¢ Non-native fish species should not be relocated.

The construction and operation of the project has the potential to impact aquatic ecosystems due to
changes in water quality, hydrology, habitat loss and instream barriers. Many of the watercourses in
the study area are artificial dams, situated in minor gullies which are either first or second order
streams, and as such are not considered key fish habitat. Threatened species are unlikely to be
present within these dams, however there is a possibility that native and invasive fish species have
colonised these dams as well as freshwater turtles and eels. Should dams or creeks be dewatered
during the construction of the project, then aquatic fauna will need to be relocated in to a similar
aguatic environment to which it was found by trained aquatic ecologists under a Fisheries Permit
issued by DPI.

The dewatering of farm dams would be undertaken in accordance with the relevant procedures to be
outlined in the construction environmental management plan (CEMP) and relevant sub plans (e.g. the
flora and fauna management plan, the soil and water management plan). This would include the
management and re-location of Eastern long neck turtles and other aquatic species. All fish and
aquatic fauna works will require a Fisheries Permit issued by the NSW Department of Primary
Industries (DPI) under Section 37 of the FM Act. Any native fish or aquatic fauna (including turtles)
present would be relocated into a similar aquatic environment to which it was found by trained aquatic
ecologists.

The selection of relocation sites would be conducted in consultation with DPI Fisheries upon permit
application, and will consider permanence of water, any upstream disturbances, habitat, water quality
conditions. Fish and other aquatic fauna should be relocated into a waterway with similar water quality
and habitat characteristics to minimise stress. Where possible the relocation site would be within the
same sub-catchment to avoid the inadvertent dispersal of fauna into unsuitable habitat.
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During relocation, fish would be relocated into aerated transportation tubs. Tubs would be located in
the shade during capture and transportation to avoid sudden changes in temperature. Frogs, turtles,
fish and eels would be treated in a similar manner, however different fauna should not be transported
within the same tub to prevent injury or consumption of smaller fauna. Turtles and frogs should be
damp, but not submerged in water. Fish and other aquatic fauna would be transported to the recipient
site as quickly as practical. Any invasive species would be euthanised in accordance with animal care
and ethics permits requirements. Accurate records of species released or euthanised (in the case of
exotic species) would be recorded and provided to NSW DPI upon completion.

The EIS includes an existing mitigation measure for the development of a farm dam dewatering plan

(SWC-1), this measure would be revised as follows and incorporated into the revised environmental

management measures for the project (refer to Section 5):

A farm dam dewatering plan would be prepared which includes:

e A map showing locations of farm dams to be dewatered and the selected relocation sites

e Fisheries Permit and Animal Care and Ethics requirements

e Methodology for the capture, storage, relocation, release of fish and other aquatic fauna

o Euthanisation procedure (as required)

e Location of any offsite discharge points and measures to manage encounters of poor water
quality.

4.4 Wildlife corridors and habitat connectivity

4.4.1 Impacts to wildlife corridors and habitat connectivity

Submission number(s)
7,11, 17, 18, 25, 27, 29

Issue description

The respondents also raised the following issues:

e Concern regarding the impact of the project on wildlife corridors and habitat connectivity

e The EIS does not accurately assess existing wildlife permeability along The Northern Road
e Construction of the bike track to Mulgoa Nature Reserve would impact wildlife connectivity
e No bike trails should be installed through or across the Surveyors Creek Corridor

e The importance of the Glenmore Park Biodiversity Corridor is not fully assessed in the EIS

e Concern regarding impacts of the project on the Flame Robin, Rose Robin and Eastern Grey
Kangaroos

e Specific assessment should be made of potential barriers to the annual migration of the Flame
Robin and Scarlet Robin over The Northern Road, especially to known habitat in DEOH

Due to the linear nature of the project, it will result in fragmentation of habitats. Habitat fragmentation
is considered an important impact of the project and fragmentation impacts and the impact of barriers
are discussed in the EIS. The EIS acknowledges fully that there would be localised fragmentation of
local wildlife corridors between the existing Northern Road and Willowdene Avenue where some intact
habitat patches would be broken apart. The hard barrier introduced by the project would restrict fauna
movement. The widening of the existing Northern Road in the north of the study area would further
exacerbate the existing barrier effects of this roadway where it bisects Regional Corridor 17 as
identified in the OEH BIOMAP.
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The EIS acknowledges the existing habitat connectivity within the landscape. Connectivity value has
been assessed in accordance with Appendix 5 of the FBA. The connecting links have been identified
and a connectivity value score was assigned. The EIS indicates that the project will impact on local
area biodiversity links (as defined under the FBA). Several local area biodiversity links have been
identified (see Figure 2.3 of the Biodiversity Assessment Report). The EIS acknowledges that the
existing Northern Road is a single carriage (two lanes) road and is therefore not considered a barrier
of a size that would sever a connecting link. As such, the connecting links identified in the EIS cross
the existing Northern Road. The existing Northern Road does however contribute to a considerable
reduction in local connectivity when compared to areas without existing roadways (the links are not
severed but are highly modified). The Northern Road is a heavily used roadway and significant barrier
effects are currently present. The fence along the edge of the Defence Establishment Orchard Hills
does increase the barrier effect provided by the existing Northern Road in this area. In this location,
dispersal of fauna is currently limited but is not entirely prevented.

The EIS acknowledges that habitat connectivity would be altered during and after construction. There
may be declines in population density and/or species richness within the remaining vegetation
patches as a result of the project. There may also be an alteration to community composition, altered
species interactions, and altered or ecosystem functioning in the locality due to the action. Due to the
importance of connectivity, dispersal opportunities and habitat quality, for species at a local scale the
project is considered likely to be detrimental to the dispersal of relatively sedentary species such as
mammals, frogs, and reptiles. Local division of some wildlife populations, isolation of key habitat
resources, loss of genetic interchange, and loss of population viability may result from the
fragmentation caused by the project.

The impacts of altered connectivity on fauna species, including Eastern Grey Kangaroos and east-
west obligatory migrant species such as the Flame Robin and Scarlet Robin, have been assessed
according to the assessment process outlined in the FBA. The Flame Robin and Scarlet Robin are
Ecosystem Credit species and direct impacts to these species, along with common species including
the Eastern Grey Kangaroo, have been assessed in conjunction with general biodiversity values as
they have been assessed as being at least moderately likely to be present in the habitats that would
be impacted. Suitable habitat for these species is present and this is identified in the Biodiversity
Assessment Report. As with other fauna species, east-west obligatory migrant species such as the
Flame Robin and Scarlet Robin would be detrimentally impacted by habitat fragmentation, as would
macropods such as the Eastern Grey Kangaroo.

It is noted that the scope of the project does not include any separated bike trails that would impact on

the corridor, the proposed shared path is immediately adjacent to the road corridor along the length of
the upgrade. There are no plans for bike baths beyond this shared path.
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4.4.2  Connectivity measures

Submission number(s)
11, 12,17, 18, 21, 25, 27, 29, 38

Issue description

A number of respondents suggested additional fauna crossings, underpasses and other connectivity
measures be included in the design.

Other issued raised include:

e Further consideration of the u-turn facility in Kings Hill Road and whether this has potential to
reduce the fragmentation of a potential west-east biodiversity corridor

e The height of the proposed fauna underpass (1.5 metres) is not suitable for Eastern Grey
Kangaroos

e Services should be routed to avoid interfering with Surveyors Creek Corridor and its future
restoration on both eastern and western (DEOH) sides

¢ Insufficient consultation regarding a suitable solution for the safe movement of fauna in the vicinity
of the Defence Establishment Orchard Hills.

The proposed design at Kings Hill Road includes a roundabout which would provide a u-turn facility
for motorists. The proposed design in this area also includes a link road between Kings Hill Road and
Longview Road. The intersection of Longview Road and The Northern Road would be left-in and left-
out only and therefore the link road is required to ensure motorists travelling south on the Northern
Road can access Longview Road. The connectivity value of the vegetation and the impact of the
proposed design on fragmentation of this area has been assessed in BAR.

Connectivity measures are being considered during detailed design in accordance with the Wildlife
Connectivity Guidelines for Road Projects (currently in preparation). In particular, maintenance of
current connectivity and potential future connectivity has been considered in culvert design, lighting
and fencing.

Connectivity between the Mulgoa Nature Reserve and the DEOH via Regional Corridor 17 (Surveyors
Creek Corridor) would be planned for in the future with construction of a fauna crossing to allow for
future connectivity to the DEOH land. The proposed fauna crossing is a 2.4-metre-tall dry passage
underpass (see Figure 4.1). This would be suitable for larger species such as the Eastern Grey
Kangaroo based on monitoring results from Pacific Highway projects. The culvert would lead from the
Surveyors Creek corridor under the road and will exit at the new DEOH fencing within the road
reserve. For DEOH security reasons and traffic safety, the underpass would be blocked onto DEOH
land until the DEOH fencing is removed in the future. This is to prevent the public from gaining
unauthorised access to the DEOH land through the underpass and to prevent animals from exiting the
culvert onto the roadway. Fauna exclusion fencing would be provided either side of the crossing in
accordance with Roads and Maritime standards.

Fauna passage would also be provided at Badgery’s Creek with the construction of a fauna friendly

drainage culvert of similar internal dimensions to the Surveyors Creek / DEOH culvert (see Figure
4.2).
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Figure 4.1 : Cross section of the proposed culvert at Surveyors Creek
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Figure 4.2 : Cross section of the proposed culvert at Badgery’s Creek
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4.4.3 Fencing of DEOH land

Submission number(s)
11

Issue description

Physical barriers more than two metres high should not be located along the DEOH boundary.

There is a particular fencing specification required for the DEOH boundary. A Class 2 chain link
perimeter fence is required to be installed to delineate the base boundary, as it is adjacent to a public
road. This fence would be a galvanised, rail-less chain wire security fence and gates 2.4 metres high,
topped with at least three strands of barbed (or similar) wire to a total height of 3 metres (see Figure
4.3). The mesh size of the fence would be approximately 50mm x 50mm. The fence would be kept
clear of trees and other vegetation to a distance of 5 metres. This fence will continue the current level
of fragmentation in the landscape until it is removed in the future.
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-

Figure 4.3 : Example of the perimeter fence along the DEOH boundary, with chainmesh and
barbed wire
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4.5 Large remnant trees

45.1 Impacts to large remnant trees

Submission number(s)
11, 12, 16, 17, 18, 21, 25, 29

Issue description

The respondents raised the following issues:

e Concern regarding impacts to large remnant trees, including hollow-bearing trees
e Concern regarding impacts to important trees, particularly Eucalyptus molucanna

e Requests that the project retain as many mature trees as possible, in particular two old-growth
remnant trees or example near the Orchard Hills roundabout

e Loss of habitat has not been adequately assessed or quantified in the EIS. The EIS must identify
the number of tree hollows that will be impacted. Noted that several habitat trees are located
within the road shoulder or median strip and can be retained rather than removed.

The EIS recognises the loss of hollow-bearing trees as a long term impact that will affect local fauna
populations. The number of hollow-bearing trees was counted at each plot/transect location within the
study area and this data forms a component of the assessment of ecosystem composition and
function under the FBA. The impact to hollow-bearing trees is offset as part of the ecosystem credit
requirement for the project.

Some large remnant hollow-bearing trees, including the trees located near the truck inspection bay at
Orchard Hills would be removed by the project. The safe retention of these trees within the median is
not a viable option due to road safety, line of sight and other engineering purposes. Additionally, the
wide central median has been included in the design to allow for future road capacity upgrades,
therefore these trees would likely be subject to removal in the future, regardless of whether or not
they could be retained in the current design.

45.2 Large tree removal process

Submission number(s)
16

Issue description

Concern regarding impacts to fauna during the tree removal process.

The EIS includes a mitigation measure for a two staged clearing process (B-3), which the contractor
would be required to incorporate into the flora and fauna management plan (FFMP) to be developed
for the project and implemented during construction. This has been updated to include additional
detail and would be included as part of the revised environmental management measures for the
project (refer to Section 5 of this Memorandum):

A staged habitat removal process is to be used when hollow-bearing trees are to be removed as
follows:

e Make contact with vets and wildlife carers before works start to ensure they are willing to assist
treating injured animals if necessary.

e An experienced and licensed wildlife carer and/or ecologist will be present on site during all
habitat removal activities to capture and relocate fauna that may be encountered.
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e Progressive habitat removal will take place around habitat identified and marked during the pre-
clearing process. Remove non-hollow-bearing trees, undergrowth, feed-trees, regrowth and
grass. Do not fell trees towards exclusion zones.

o Identified habitat (e.g. hollow-bearing trees) will be left for at least 24 hours after removing non-
habitat vegetation to allow fauna to escape. A licensed wildlife carer and/or ecologist will check
hollow-bearing trees are not being used by fauna before felling. If necessary, fauna may need to
be trapped and relocated to pre-determined habitat identified for fauna release.

e Fell habitat trees as carefully as possible to avoid injury to any fauna still remaining in trees. Use
equipment that would allow the habitat trees to be lowered to the ground with minimal impact (e.g.
claw extension). Do not fell trees towards exclusion zones.

e An experienced and licensed wildlife carer and/or ecologist will inspect habitat once it is removed
e.g. after a tree is felled. Animals that emerge should be captured, inspected for injury then
relocated to pre-determined habitat identified for fauna release.

o All hollows have the potential to support fauna and will be placed in adjacent habitat until the
following day for further inspection by a licensed wildlife carer and/or ecologist to verify no fauna
is present. If possible, the hollows could be permanently relocated in adjacent areas. Inspect
woody debris for fauna immediately before chipping to avoid injury or death to fauna that may be
present.

e The project manager and/or environment manager should ensure that the outcomes of the
clearing process are recorded. Reporting is usually the responsibility of an ecologist or
environment officer. Reports are to be submitted to relevant personnel e.g. environment manager
or Roads and Maritime regional environmental staff.

e Consider the seasonal impact of clearing on species identified in the environmental assessment
or pre-clearing process or that are known to occur in the area.

4.6 Impacts due to landscaping and lighting

4.6.1 Landscaping

Submission number(s)
11, 17,18

Issue description
The respondents raised the following issues:

e The Orchard Hills stretch of road should be kept rural in character. Landscaping should be
avoided along the Defence Establishment Orchard Hills boundary and Cumberland Plain
Woodland verges should be retained

e The use of local native flora species for roadside plantings will create habitat, help retain local
character, and reduce roadside maintenance

e The width of the existing Surveyors Creek Corridor on both western and eastern sides should be
capped with suitable Cumberland Plain Woodland substrate via soil translocation following
earthworks

e The Surveyors Creek Corridor and median strip and verges for chains adjoining the Defence
Establishment Orchard Hills bushland should not be landscaped. The sites should be restored to
BAM/FBA-criteria functional Cumberland Plain Woodland.

An urban design and landscape concept has been developed for the project as documented in the
EIS, based on the project objectives and principles, to achieve an integrated design for the project. It
incorporates the urban and landscape design concept plans for the project and a landscape planting
concept including recommended species. As identified in the EIS, this would be adopted and further
developed during detailed design and implemented as part of the Urban Design Landscape Plan

The Northern Road Upgrade - Mersey Road, Bringelly to Glenmore Parkway,Glenmore Park



JACOBS Memorandum

TECHNICAL MEMO - Biodiversity

(UDLP) for the project which is currently ongoing. This plan would be developed in consultation with
Council.

The EIS includes a mitigation measure for the re-establishment of native vegetation (B-6), which the
contractor would be required to incorporate into the flora and fauna management plan (FFMP) to be
developed for the project and implemented during construction. This has been updated to include
additional detail and would be included as part of the revised environmental management measures
for the project (refer to Section 5 of this Memorandum):

Native vegetation would be re-established in disturbed areas and along the roadway using the
following procedure:

o Ecologists and landscape architects will work together on the preparation of revegetation plans
and specifications that clearly identify the locations of areas to be revegetated.

o Allocate sufficient time for the collection of seed to be used in revegetation.

e Carry out all seed collection in accordance with RTA Seed Collection QA Specification R176 and
the Florabank Guidelines and Model Code of Practice.

e Use experienced and licensed seed collectors to carry out seed collection.
e« Where possible, procured plants should be grown from local provenance seed.

o Consideration should be given to a range of characteristics such as species, height and drought
tolerance when procuring native plants.

e Planting operations should be in accordance with RTA Landscape Planting QA Specification
R179.

e Use only plants that have been certified disease free for revegetation works.
e Collect local native topsoils and leaf litter and store for use in revegetation works.

e Soils in areas to be revegetated should match surrounding soil conditions as closely as possible
unless adjacent areas are weedy or contaminated.

e Ensure areas to be revegetated have an appropriate level of natural drainage.

e Avoid compaction of soils in areas identified for revegetation. Where compaction has occurred,
the soil should be loosened.

e When planting consider seasonal risks of frost, drought, flooding and sun exposure to avoid
damaging plants and to encourage growth.

e Ensure plant spacing and diversity follows the landscaping plan for the project, reflects local
conditions and is dense enough to ensure plants achieve a timely coverage of the ground.

o Consider appropriate shade and drainage conditions when planting. Provide mulching around
plants for dry or potentially weedy sites to help retain moisture and suppress weeds.

e Inspection, monitoring and maintenance of revegetated areas should be conducted in accordance
with the landscape management plan. Outline the roles and responsibilities in landscape
management and revegetation plans including the schedule for monitoring and maintenance
activities.
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4.6.2 Lighting

Submission number(s)
11, 17, 18, 27

Issue description

The respondents raised the following issues:

e Concern regarding the impacts of light pollution on fauna

e Reduced street lighting would minimise impacts to native fauna

¢ Request for lighting to be limited to larger traffic intersections to reduce impacts to fauna, such as
threatened bat and owl populations, as well as other nocturnal species

e Lighting should be excluded from the width of the Surveyors Creek Corridor on both eastern and
western sides, and along the length of Cumberland Plain Woodland on the DEOH site.

The EIS acknowledges that night works would be required during construction which would involve
the use of temporary lighting. Additionally, street lighting would be provided along the full length of the
project to light the carriageway and shared path as required to support the safe operation of the road
and paths. Street lighting would be designed to ensure relevant guidelines are adhered to including
on light spill. As such, the immediate area surrounding the project activities, and the roadside during
operation, would be subject to artificial lighting. This would essentially create permanent ‘daylight’
conditions in the area around the lights. Ecological light pollution may potentially affect nocturnal
fauna by temporarily interrupting their life cycle. Due to the frequency and sustained nature of the
lighting, it is unlikely that animals would habituate to the light disturbance and a long-term impact in
the area of lighting is likely. Despite efforts to minimise the impacts of lighting, localised impacts from
light spill would remain and this has been identified and assessed as a residual impact in the BAR/EIS
for the project.

4.7 Impacts to Cumberland Plain Woodland

Submission number(s)
12,21, 25

Issue description
The respondents raised the following issues:
e Concern regarding the impacts of the project on Cumberland Plain Woodland

e Concern regarding the impacts of the project on Cumberland Plain Shale Woodland and Shale-
Gravel Transition Forest.

The EIS identified the potential impacts to Cumberland Plain Woodland and this community is
identified as a Matter for Further Consideration in the Biodiversity Assessment Report as the project is
considered likely to significantly reduce the viability of Cumberland Plain Woodland.

Based on the original construction footprint, the project would result in the direct clearing of about
33.83 hectares of the TSC Act listed critically endangered Cumberland Plain Woodland in the Sydney
Basin Bioregion ecological community. After detailed design, this impact has reduced by 2.96
hectares to about 30.87 hectares.

Based on the original construction footprint, the project would result in the direct clearing of about
16.37 hectares of the EPBC Act listed critically endangered Cumberland Plain Shale Woodlands and
Shale-Gravel Transition Forest ecological community. After detailed design, this impact has been
reduced by 1.29 hectares to 15.08 hectares.
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4.8 Details of proposed mitigation measures

Submission number(s)
29

Issue description

e Penrith City Council requested further detail on some of the mitigation measures outlined in the
EIS

e Three additional mitigation measures regarding seeding and reuse of topsoil were identified

e Three additional mitigation measures regarding hollows, re-use of large woody debris and
installation of suitable habitat boxes were identified.

Further details of the mitigation measures for the project as outlined in the EIS are provided in Table
4.1. Additional mitigation measures proposed for the project are outlined in Section 5.
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Table 4.1 : Description of mitigation measures

Impact Proposed mitigation Description of actions
measure

Removal of Native vegetation removal will be | Native vegetation removal has been reduced by 3.50 hectares during detailed design.

native minimised through detailed

vegetation design.
Pre-clearing surveys will be The pre-clearing process involves:
undertaken in accordance with e Review the environmental assessment and associated documentation for the project to identify known locations of biodiversity features such as threatened flora
Guide 1: Pre-clearing process of and fauna (and their habitat), threatened populations and communities that need to be considered during the pre-clearing process.

he Biodiversi idelines: . . . . . . )
Lr‘ijtelcot?rll\g/;ea?(tjyrr? aur:(;ZiIn ge s e Identify nearby habitat that would be suitable for the release of fauna that may be encountered during the pre-clearing process or habitat removal. Consult with

biodiversity on RTA projects an ecologist to determine suitable habitat. Mark the pre-determined habitat identified for fauna release on a map.

(NSW Roads and Traffic e The project manager and/or environment manager will develop an unexpected threatened species finds procedure for projects and maintenance works. This
Authority, 2011). should be part of the Construction Environmental Management Plan (CEMP), flora and fauna management sub-plan or Environmental Work Method Statement
(EWMS). Follow the unexpected threatened species finds procedure if additional threatened species or communities are identified that have not been considered
in the environmental assessment.

e The project manager and/or environment manager will incorporate biodiversity management measures identified during the pre-clearing process into the project
CEMP and/or designs.

e  The project manager and/or environment manager should engage an ecologist to undertake the following procedure in the weeks before clearing begins:

a. Confirm the locations of biodiversity features identified in the environmental assessment.

b. Identify any fauna that have the potential to be disturbed, injured or killed as a result of clearing activities (eg nesting birds).

c. Check for the presence of threatened flora and fauna species that were identified in the environmental assessment as likely to occur. This check should be:
i.  Conducted by licensed ecologists experienced in fauna handling and the identification of local flora and fauna species.
ii. If possible, under taken during optimal weather conditions, season and time of day/night for identifying targeted flora and fauna species.

d. If not already available, record the details for all hollow-bearing trees, trees containing threatened fauna and threatened flora, including (where applicable):
i.  GPS location.
ii. Species.
iii. Type of habitat feature (eg nest, bushrock).
iv. Size of hollow (eg small, medium, large).
v. Type of hollows (eg branch, limb, trunk).

e. Mark habitat features to be protected during construction. Use suitable methods (eg flagging tape) to mark:
i.  All hollow-bearing trees or habitat features.
ii.  Any trees found to contain threatened fauna.
iii. The location of any threatened flora.

f.  Confirm the location of pre-determined habitat identified for the release of any fauna encountered on site.

g. Submit any updated maps/plans, pre-determined habitat for the release of fauna, habitat features and recommended clearing procedures to the project
manager and/or environment manager (or equivalent).

e  The following procedure should be followed 24 hours before clearing:

a. Licensed wildlife carers and/or ecologists should capture and/or remove fauna that have the potential to be disturbed, injured or killed as a result of clearing
activities.

Relocate captured fauna into pre-determined habitat identified for fauna release.
c. The project manager and/or environment manager should inform clearing contractors of any changes to the sequence of clearing if required.

d. Carry out staged habitat removal as outlined in Guide 4: Clearing of vegetation and removal of bushrock where fauna habitat features (such as hollow-
bearing trees, habitat trees and bushrock) have been identified and marked.
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Exclusion zones will be
established to mark clearing
limits according to Guide 2:
Exclusion zones of the
Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011).

An exclusion zone is a designated ‘no-go’ area that is clearly identified and appropriately fenced to prevent damage to native vegetation and fauna habitats and
prevent the distribution of pests, weeds and disease. Exclusion zones will be used to define approved clearing limits for the project. Exclusion zones will be
implemented as follows:

Review background documents such as environmental assessments and accompanying flora and fauna reports, conditions of approval, project or CEMP, project
or contract specifications and updated maps/plans that were developed as part of the pre-clearing process.

Select appropriate exclusion fence type based on the risk of the excluded area being intruded upon, the area to be fenced, and the risk of fauna being trapped,
injured or isolated.

Mark exclusion zones on a suitable plan. Plans should:

Be based on up to date plans for the project.

Include construction chainages or similar distance markers used in construction.

Be clearly labelled.

State what is being excluded.

Be displayed in prominent places in the site shed.

outline any procedures that must be followed for access into exclusion zones.

Mark out exclusion zones with temporary markings such as pegs or paint.

Ensure that any trees to be felled to establish exclusion zones are felled so as to fall away from the exclusion zone.
Place exclusion zone fencing outside tree protection zones.

Erect signs to inform personnel of the purpose of exclusion zone fencing.

Store materials or equipment outside exclusion zones.

Avoid stockpiling materials and equipment and parking vehicles and machinery within the dripline of any tree.
Ensure all exclusion zones are regularly inspected and repairs to fencing are made where required.

Carry out regular assessments of the adequacy and location of exclusion zones by including this as an auditable item in the project audit schedule.

Maintain exclusion fencing until the risk to disturbance within the excluded zone has been eliminated through other means. Removal of fencing should be under
taken in consultation with environmental staff.

~® o0 o

Communicate the importance of exclusion zones, and any changes to the zones, to all site staff and visitors (eg in toolbox talks and inductions).
Ensure that any breaches of the exclusion zone are reported through the RTA’s environmental incident reporting procedure.
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Vegetation removal will be
undertaken in accordance with
Guide 4: Clearing of vegetation
and removal of bushrock of the
Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011).

The pre-clearing process should be completed before any clearing begins (see Guide 1: Pre-clearing process). After pre-clearing has been undertaken, vegetation

removal will follow this procedure:

e Develop a clearing and grubbing plan with reference to the Biodiversity Guidelines and communicate the requirements of the plan to site staff regularly.

e document the selection of suitable work methods in a clearing and grubbing plan.

. Ensure clearing of vegetation and/or removal of bushrock does not go beyond the approved clearing limits for the project.

. Follow the unexpected threatened species finds procedure if a threatened species is encountered that has not previously been identified and assessed in the
environmental assessment.

e  Carefully clear vegetation so as not to mix topsoil with debris and to avoid impacts to surrounding native vegetation.

. Retain stumps in riparian zones and aquatic habitats to reduce the potential for bank erosion.

. Separate woody vegetation to identify suitable items for secondary re-use (see Guide 5: Re-use of woody debris and bushrock) or exotic (non-native) vegetation.
keep stockpiles of cleared vegetation under two metres high in accordance with the Roads and Maritime Stockpile Site Management Guideline.

e  Non-woody vegetation (typically grasses and groundcover species) should be incorporated into the stripping of topsoil to retain any organic materials and
nutrients within the topsoil layer.

e  The staged habitat removal process is to be used when identified habitat (eg hollow-bearing trees, habitat trees or bushrock) is to be removed:
a. Make contact with vets and wildlife carers before works start to ensure they are willing to assist treating injured animals if necessary.
b. An experienced and licensed wildlife carer and/or ecologist will be present on site during all habitat removal activities to capture and relocate fauna that may

be encountered.

c. Progressive habitat removal will take place around habitat identified and marked during the pre-clearing process. Remove non-hollow-bearing trees,
undergrowth, feed-trees, regrowth and grass. do not fell trees towards exclusion zones.

d. Identified habitat (eg hollow-bearing trees) will be left for at least 24 hours after removing non-habitat vegetation to allow fauna to escape. A licensed wildlife
carer and/or ecologist will check hollow-bearing trees are not being used by fauna before felling. If necessary, fauna may need to be trapped and relocated
to pre-determined habitat identified for fauna release.

e. Fell habitat trees as carefully as possible to avoid injury to any fauna still remaining in trees. Use equipment that would allow the habitat trees to be lowered
to the ground with minimal impact (eg claw extension). do not fell trees towards exclusion zones.

f.  An experienced and licensed wildlife carer and/or ecologist will inspect habitat once it is removed eg after a tree is felled. Animals that emerge should be
captured, inspected for injury then relocated to pre-determined habitat identified for fauna release.

g. All hollows have the potential to support fauna and will be placed in adjacent habitat until the following day for further inspection by a licensed wildlife carer
and/or ecologist to verify no fauna is present. If possible, the hollows could be permanently relocated in adjacent areas in accordance with Guide 5: Re-use
of woody debris and bushrock. Inspect woody debris for fauna immediately before chipping to avoid injury or death to fauna that may be present.

e  The project manager and/or environment manager should ensure that the outcomes of the clearing process are recorded. Reporting is usually the responsibility
of an ecologist or environment officer. Reports are to be submitted to relevant personnel eg environment manager or RTA regional environmental staff.

e  Consider the seasonal impact of clearing on species identified in the environmental assessment or pre-clearing process or that are known to occur in the area.

e  Under take bushrock removal in a way that minimises damage to the bushrock, avoids excessive soil disturbance and avoids climatic seasons when species are
utilising this resource.

. Record the outcomes of the clearing process.

e  The Australian Standard AS 4373 Pruning of amenity trees should be followed for all pruning works.
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Native vegetation will be re- An urban design and landscape concept has been developed for the project as documented in the EIS, based on the project objectives and principles, to achieve an
established in accordance with integrated design for the project. It incorporates the urban and landscape design concept plans for the project and a landscape planting concept including

Guide 3: Re-establishment of recommended species. As identified in the EIS, this would be adopted and further developed during detailed design and implemented as part of the Urban Design
native vegetation of the Landscape Plan (UDLP) for the project which is currently ongoing. This plan would be developed in consultation with Council.

Biodiversity Guidelines: Native vegetation will be re-established using the following procedure:

Eirc())cg(ievceflrrs]igtyagg Ir?n'?zap%ggcts . Retain native vegetation by minimising the road construction footprint where possible rather than clearing and revegetating the area.

(NSW Roads and Traffic e  Ecologists and landscape architects will work together on the preparation of revegetation plans and specifications that clearly identify the locations of areas to be
Authority, 2011). revegetated.

e  Allocate sufficient time for the collection of seed to be used in revegetation.

. Carry out all seed collection in accordance with RTA Seed Collection QA Specification R176 and the Florabank Guidelines and Model Code of Practice.
. Use experienced and licensed seed collectors to carry out seed collection.

e  Where possible, procured plants should be grown from local provenance seed.

e  Consideration should be given to a range of characteristics such as species, height and drought tolerance when procuring native plants.

e  Planting operations should be in accordance with RTA Landscape Planting QA Specification R179.

. Use only plants that have been certified disease free for revegetation works (refer to Guide 7: Pathogen management).

e  Collect local native topsoils and leaf litter and store for use in revegetation works.

. Soils in areas to be revegetated should match surrounding soil conditions as closely as possible unless adjacent areas are weedy or contaminated.
. Ensure areas to be revegetated have an appropriate level of natural drainage.

e  Avoid compaction of soils in areas identified for revegetation. Where compaction has occurred, the soil should be loosened.

e  There are several seeding techniques that deal with moisture requirements in different ways. For further details refer to Construction Quality Technical Direction
007, Quality Alert 7 — Hydroseeding, hydromulching and other slope stabilisation methods.

e  When planting consider seasonal risks of frost, drought, flooding and sun exposure to avoid damaging plants and to encourage growth.

. Ensure plant spacing and diversity follows the landscaping plan for the project, reflects local conditions and is dense enough to ensure plants achieve a timely
coverage of the ground.

. Consider appropriate shade and drainage conditions when planting. Provide mulching around plants for dry or potentially weedy sites to help retain moisture and
suppress weeds.

. Inspection, monitoring and maintenance of revegetated areas should be conducted in accordance with the landscape management plan. Outline the roles and
responsibilities in landscape management and revegetation plans including the schedule for monitoring and maintenance activities.
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The unexpected species find The procedure is as follows:

procedure is to be followed e  Threatened flora or fauna species unexpectedly encountered
under Biodiversity Guidelines:
. Stop work

Protecting and managing

biodiversity on RTA projects ¢  Notify the environment manager

(NSW _Roads anq Traffic . Environmental manager would arrange for an ecologist to conduct an assessment of significance of the likely impact, develop management options and notify
Authority, 2011) if threatened OEH, DPI and DoEE as appropriate

ecological communities, not e Ifasignificant impact is not likely to occur, recommence work and maintain regular inspections

assessed in the biodiversity B . -
assessment. are identified on e If a significant impact is likely to occur:

the project. a. Consult with OEH, DPI and DoEE as appropriate

b. Obtain approvals, licenses or permits as required

c. Recommence works once advice is sought and necessary approvals, licences and permits are obtained
. Include species in subsequent inductions, toolbox talks and update the CEMP.

Removal of Habitat removal will be minimised | Removal of habitat for threatened species has been minimised during detailed design.
threatened through detailed design. Impacts to habitat of the Cumberland Plain Land Snail have been reduced by 0.96 ha.
?\ggﬁlaetsan d Impacts to habitat of species including Grey-headed Flying-fox, Regent Honeyeater, Swift Parrot and Large-eared Pied Bat has been reduced by 2.15 ha.
habitat Habitat removal will be The pre-clearing process should be completed before any clearing begins (see Guide 1: Pre-clearing process). After pre-clearing has been undertaken, vegetation
features undertaken in accordance with removal will follow this procedure:
Guide 4: Clearing of vegetation e Develop a clearing and grubbing plan with reference to the Biodiversity Guidelines and communicate the requirements of the plan to site staff regularly.
and removal of bushrock of the . d t th lecti f suitabl K methods i leari d arubbi |
Biodiversity Guidelines: ocumen (? selection o .SUI able work methods in a clearing and grubbing plan. - ‘
Protecting and managing e  Ensure clearing of vegetation and/or removal of bushrock does not go beyond the approved clearing limits for the project.
biodiversity on RTA prqjects . Follow the unexpected threatened species finds procedure if a threatened species is encountered that has not previously been identified and assessed in the
(NSW Roads and Traffic environmental assessment.
Authority, 2011). e  Carefully clear vegetation so as not to mix topsoil with debris and to avoid impacts to surrounding native vegetation.

. Retain stumps in riparian zones and aquatic habitats to reduce the potential for bank erosion.

. Separate woody vegetation to identify suitable items for secondary re-use (see Guide 5: Re-use of woody debris and bushrock) or exotic (non-native) vegetation.
keep stockpiles of cleared vegetation under two metres high in accordance with the Roads and Maritime Stockpile Site Management Guideline.

. Non-woody vegetation (typically grasses and groundcover species) should be incorporated into the stripping of topsoil to retain any organic materials and
nutrients within the topsoil layer.

e  The staged habitat removal process is to be used when identified habitat (eg hollow-bearing trees, habitat trees or bushrock) is to be removed:

a. Make contact with vets and wildlife carers before works start to ensure they are willing to assist treating injured animals if necessary.

b. An experienced and licensed wildlife carer and/or ecologist will be present on site during all habitat removal activities to capture and relocate fauna that may
be encountered.

c. Progressive habitat removal will take place around habitat identified and marked during the pre-clearing process. Remove non-hollow-bearing trees,
undergrowth, feed-trees, regrowth and grass. do not fell trees towards exclusion zones.

d. Identified habitat (eg hollow-bearing trees) will be left for at least 24 hours after removing non-habitat vegetation to allow fauna to escape. A licensed wildlife
carer and/or ecologist will check hollow-bearing trees are not being used by fauna before felling. If necessary, fauna may need to be trapped and relocated
to pre-determined habitat identified for fauna release.

e. Fell habitat trees as carefully as possible to avoid injury to any fauna still remaining in trees. Use equipment that would allow the habitat trees to be lowered
to the ground with minimal impact (eg claw extension). do not fell trees towards exclusion zones.

f.  An experienced and licensed wildlife carer and/or ecologist will inspect habitat once it is removed eg after a tree is felled. Animals that emerge should be
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captured, inspected for injury then relocated to pre-determined habitat identified for fauna release.

g. All hollows have the potential to support fauna and will be placed in adjacent habitat until the following day for further inspection by a licensed wildlife carer
and/or ecologist to verify no fauna is present. If possible, the hollows could be permanently relocated in adjacent areas in accordance with Guide 5: Re-use
of woody debris and bushrock. Inspect woody debris for fauna immediately before chipping to avoid injury or death to fauna that may be present.

h.  The project manager and/or environment manager should ensure that the outcomes of the clearing process are recorded. Reporting is usually the
responsibility of an ecologist or environment officer. Reports are to be submitted to relevant personnel eg environment manager or RTA regional
environmental staff.

e  Consider the seasonal impact of clearing on species identified in the environmental assessment or pre-clearing process or that are known to occur in the area.

. Under take bushrock removal in a way that minimises damage to the bushrock, avoids excessive soil disturbance and avoids climatic seasons when species are
utilising this resource.

e Record the outcomes of the clearing process.
e  The Australian Standard AS 4373 Pruning of amenity trees should be followed for all pruning works.

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

An urban design and landscape concept has been developed for the project as documented in the EIS, based on the project objectives and principles, to achieve an
integrated design for the project. It incorporates the urban and landscape design concept plans for the project and a landscape planting concept including
recommended species. As identified in the EIS, this would be adopted and further developed during detailed design and implemented as part of the Urban Design
Landscape Plan (UDLP) for the project which is currently ongoing. This plan would be developed in consultation with Council.

The following will be undertaken to maximise the re-use of woody debris and bushrock to minimise loss and/or damage to native flora and fauna habitats:

e Contract specifications should state that woody debris and bushrock is to be re-used on site (eg for habitat improvement) where possible.

e Engage an ecologist to provide advice on the re-use of woody debris and bushrock to ensure it does not have a negative impact on the receiving environment.
e Separate weeds from native vegetation.

¢ Do not extend the amount of clearing and grubbing to make up for mulch shortfalls.

e Carry out removal, stockpiling, transportation and relocation of woody debris and/or bushrock in a manner that minimises disturbance to native vegetation
(including the canopy, shrubs, dead trees, fallen timber and groundcover species) or bushrock.

¢ Avoid the spread of any weeds or pathogens that may be in the soil when relocating woody debris and bushrock from stockpiles.
e Engage an ecologist to provide advice on positioning woody debris and bushrock in designated relocation areas

o Keep topsoil disturbance to a minimum.

e When relocating woody debris, place it evenly across the site.

¢ Manage stockpiles in accordance with the Roads and Maritime Stockpile Site Management Guideline, Environmental Protection (Management System) QA
Specification G36 and Vegetation QA Specification R178.

e Prepare a mulch tannin management plan for the project where tannins are likely to be generated.

To minimise the impact of hollow loss, supplementary fauna habitat in the form of artificial hollows (nest boxes) will be installed as follows:

* Where nest boxes are required, an ecologist will be engaged to develop a nest box strategy.

e Consult with an ecologist to assist in the implementation of the nest box strategy including installation and monitoring of nest boxes.

e An ecologist should certify that the nest boxes are designed and built to suit the target species in accordance with the nest box strategy.
e The entrance size of nest boxes should be no bigger than that required for the target species.

e The nest box lid should overhang the front and sides of the nest box by at least 25 millimetres to prevent water damage. For monitoring and maintenance
purposes, consider using a hinged lid. do not use metal lids or plates on the roof of the nest box lid.

e Paint the outside of the nest box with non-toxic, dark-coloured, outdoor, water-based acrylic paint. Avoid toxic substances.
e To assist with drainage, drill three small holes in the base of the nest box.
¢ Non-toxic woodchips, wood shavings or sawdust could be placed into possum, glider and bird nest boxes to provide extra insulation in cold climates.

The Northern Road Upgrade - Mersey Road, Bringelly to Glenmore Parkway,Glenmore Park 33




Memorandum

JACOBS
TECHNICAL MEMO - Biodiversity
Impact Proposed mitigation Description of actions
measure

e An ecologist should be on site during the installation of nest boxes.
e The preferred method of attaching nest boxes to trees is the Habisure© system. Bolting nest boxes to trees is not recommended.

e The density and quantity of each nest box type should reflect the proportion of tree hollow types being removed, the proportion of tree hollow types to be retained
in adjacent habitat, the availability of adjacent food resources and the assemblage of hollow-dependant fauna known or likely to occur in the project locality.

e The location of nest boxes should be as close as possible to the original hollow-bearing tree, consider the type of bark preferred by the target species, be in close
proximity to food or other resources, not be installed on trees with existing hollows or where there is a high density of Common Mynas (Acridotheres tristis).

e Orientate nest boxes between northwest and east and so they are not facing lights from adjacent development.

o Install approximately 70 per cent of nest boxes up to one month before the star t of any clearing. The remainder of nest boxes would be installed before
completion of the project.

e Record the nest box identification number, nest box type, GPS location, species and diameter at breast height of the host tree, nest box height and orientation.
e Under take ongoing monitoring and maintenance of nest boxes in accordance with the nest box management strategy for the project.

e [f a nest box needs to be removed from the site for repair, then an alternative nest box should be installed in the same location upon removal of the damaged nest
box.

The unexpected species find The procedure is as follows:
procedure is to be followed under | o
Biodiversity Guidelines:

Protecting and managing

Threatened flora or fauna species unexpectedly encountered
e  Stop work

biodiversity on RTA projects e  Notify the environment manager
(NSW _Roads and Traffic . Environmental manager would arrange for an ecologist to conduct an assessment of significance of the likely impact, develop management options and notify
Authority, 2011) if threatened OEH, DPI and DoEE as appropriate

fa_un_a, not assessed in the e If a significant impact is not likely to occur, recommence work and maintain regular inspections
biodiversity assessment, are

identified on the project. e If a significant impact is likely to occur:

a. Consult with OEH, DPI and DoEE as appropriate

b. Obtain approvals, licenses or permits as required

c. Recommence works once advice is sought and necessary approvals, licences and permits are obtained
. Include species in subsequent inductions, toolbox talks and update the CEMP.

Removal of Pre-clearing surveys will be The pre-clearing process involves:
threatened Undena'fen in accordance with e Review the environmental assessment and associated documentation for the project to identify known locations of biodiversity features such as threatened flora
plants t(iwcée E Pre-_(t:leérlﬂdg IPFOC?SS of and fauna (and their habitat), threatened populations and communities that need to be considered during the pre-clearing process.

© BIOGIVErSIty SUICetnes. . identify nearby habitat that would be suitable for the release of fauna that may be encountered during the pre-clearing process or habitat removal. Consult with

Protecting and managing - . . h h o -
biodiversity on RTA projects an ecologist to determine suitable habitat. Mark the pre-determined habitat identified for fauna release on a map.

(NSW Roads and Traffic e  The project manager and/or environment manager will develop an unexpected threatened species finds procedure for projects and maintenance works. This
Authority, 2011). should be part of the CEMP, flora and fauna management sub-plan or EWMS. Follow the unexpected threatened species finds procedure if additional threatened
species or communities are identified that have not been considered in the environmental assessment.

e  The project manager and/or environment manager will incorporate biodiversity management measures identified during the pre-clearing process into the project
CEMP and/or designs.

e  The project manager and/or environment manager should engage an ecologist to undertake the following procedure in the weeks before clearing begins:
a. Confirm the locations of biodiversity features identified in the environmental assessment.
b. Identify any fauna that have the potential to be disturbed, injured or killed as a result of clearing activities (eg nesting birds).
c. Check for the presence of threatened flora and fauna species that were identified in the environmental assessment as likely to occur. This check should be:
i.  Conducted by licensed ecologists experienced in fauna handling and the identification of local flora and fauna species
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ii. If possible, under taken during optimal weather conditions, season and time of day/night for identifying targeted flora and fauna species.
d. If not already available, record the details for all hollow-bearing trees, trees containing threatened fauna and threatened flora, including (where applicable):
i.  GPSlocation
ii. Species
iii. Type of habitat feature (eg nest, bushrock)
iv. Size of hollow (eg small, medium, large)
v. Type of hollows (eg branch, limb, trunk).
e. Mark habitat features to be protected during construction. Use suitable methods (eg flagging tape) to mark:
i.  All hollow-bearing trees or habitat features.
ii.  Any trees found to contain threatened fauna.
iii. The location of any threatened flora.
f.  Confirm the location of pre-determined habitat identified for the release of any fauna encountered on site.

g. Submit any updated maps/plans, pre-determined habitat for the release of fauna, habitat features and recommended clearing procedures to the project
manager and/or environment manager (or equivalent).

The following procedure should be followed 24 hours before clearing:

a. Licensed wildlife carers and/or ecologists should capture and/or remove fauna that have the potential to be disturbed, injured or killed as a result of clearing
activities.

b. Relocate captured fauna into pre-determined habitat identified for fauna release.
c. The project manager and/or environment manager should inform clearing contractors of any changes to the sequence of clearing if required.

d. Carry out staged habitat removal as outlined in Guide 4: Clearing of vegetation and removal of bushrock where fauna habitat features (such as hollow-
bearing trees, habitat trees and bushrock) have been identified and marked.

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

The procedure is as follows:

Threatened flora or fauna species unexpectedly encountered
Stop work
Notify the environment manager

Environmental manager would arrange for an ecologist to conduct an assessment of significance of the likely impact, develop management options and notify
OEH, DPI and DoEE as appropriate

If a significant impact is not likely to occur, recommence work and maintain regular inspections

If a significant impact is likely to occur:

a. Consult with OEH, DPI and DoEE as appropriate

b. Obtain approvals, licenses or permits as required

c. Recommence works once advice is sought and necessary approvals, licences and permits are obtained
Include species in subsequent inductions, toolbox talks and update the CEMP.
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woody debris

will be relocated instream.

Aquatic Aquatic habitat will be protected This procedure is applicable to all construction and maintenance sites where works are in an aquatic habitat or within the riparian zone (50 metres from the highest
impacts in accordance with Guide 10: bank of a waterway or the edge of a wetland).
Aquatlcfht?‘bltg'gs ;”d rl_pt)anan e Avoid activities in aquatic habitats and riparian zones as much as practicable.

n r L . . L . . L .
éouidezlﬁeS'ePr:)?elc\;ﬁglgnd e The sensitivity of aquatic habitats and riparian zones and the measures in place to protect them should be regularly communicated to all staff eg during inductions
managing biodiversity on RTA and toolbox tglks. . L . . . . . . -
projects (NSW Roads and Traffic | ® Protect aquatic habitats and riparian zones where works are not required with exclusion zones. Exclusion fencing should be used outside sensitive areas.
Authority, 2011) and SE_BCtiOH e The location of aquatic habitat features within or adjacent to the footprint should be clearly identified on environmental management plans.

3.3.2 Standard precautions and |, Access the waterway so that riparian vegetation removal is minimised and restricted to the minimum amount of bank length required for the construction activity.
mitigation measures of the Policy ) . )
and guidelines for fish habitat e Keep vehicles and machinery away from the banks of a waterway where possible.
conservation and management o Refuelling of vehicles and plant, and chemical storage and decanting should not take place within 50 metres of aquatic habitats.
Update 2013 (Department of e Avoid clearing within the riparian zone during periods when flooding is likely to occur.
Primary Industries, 2013). e Ensure that any clearing under taken does not allow the vegetation/trees to fall into the waterway.
e Retain the roots of trees on the bank of a waterway in order to maintain bank stability.
e Consult with department of Primary industries (DPI) (Fisheries) before clearing to identify any trees proposed to be removed that could potentially be used for re-
snagging of a waterway.
e Only the minimum number of snags should be disturbed.
e DPI (Fisheries) must be consulted before works commence where snags require lopping, realignment, relocation and/or removal.
e During rehabilitation, stabilise the banks of the waterway through revegetation and/or armouring according to available landscape plans.
e Protect banks from stock and/or human access using appropriate fencing during the rehabilitation and maintenance period of the work site.
¢ Remove all temporary works, flow diversion barriers and sediment control barriers within aquatic habitats as soon as practicable and in a manner that does not
promote future channel erosion.
Removal of All large woody debris or snags The process involves:

e Consult with department of Primary industries (DPI) (Fisheries) before clearing to identify any trees proposed to be removed that could potentially be used for re-
snagging of a waterway.

e  Only the minimum number of snags should be disturbed.
e DPI (Fisheries) must be consulted before works commence where snags require lopping, realignment, relocation and/or removal.

Changes to Changes to existing surface A flood culvert PXD2 is proposed at the key connectivity point at Surveyors Creek.

hydrology water flows VY'” be m_|n|m|sed Scour protection measures or energy dissipation measures will be used along the bed and banks upstream and downstream of any bridge crossing or culvert where
through detailed design. high velocities of surface water runoff cannot be minimised by design or by energy dissipaters. This may include flow velocity management measures to minimise

erosion and scour in watercourses, or collection and management of runoff waters.

Fragmentation | Connectivity measures will be Connectivity measures are being considered during detailed design in accordance with the Wildlife Connectivity Guidelines for Road Projects (RMS in prep). In

of identified implemented in accordance with particular, maintenance of current connectivity and potential future connectivity has been considered in culvert design, lighting and fencing.

biodiversity the Wildlife Connectivity Connectivity between the Mulgoa Nature Reserve, Badgery’s Creek and the DEOH via Regional Corridor 17 (Surveyors Creek Corridor) will be planned for in the

links and Guidelines for Road Projects future with construction of a fauna crossing to allow for future connectivity to the DEOH land. The proposed fauna crossing is a 2.4 metre tall dry passage underpass.

habl_tdat (RMS in prep). This should be suitable for larger species such as the Eastern Grey Kangaroo based on monitoring results from Pacific Highway projects.

corridors

The culvert will lead from the Surveyors Creek corridor under the road and will exit at the new DEOH fencing. For DEOH security reasons and traffic safety, the
underpass will be blocked until the DEOH fencing is removed in the future. This is to prevent the public from gaining unauthorised access to the DEOH land through
the underpass and to prevent animals from exiting the culvert onto the roadway.
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An exclusion zone is a designated ‘no-go’ area that is clearly identified and appropriately fenced to prevent damage to native vegetation and fauna habitats and

on adjacent the limit of clearing in accordance | prevent the distribution of pests, weeds and disease. Exclusion zones will be used to define approved clearing limits for the project. Exclusion zones will be
native with Guide 2: Exclusion zones of | implemented as follows:
vegetation the Biodiversity Guidelines: e Review background documents such as environmental assessments and accompanying flora and fauna reports, conditions of approval, project or CEMP, project
and habitat Protecting and managing or contract specifications and updated maps/plans that were developed as part of the pre-clearing process.
biodiversity on RTA projects ) . . S . .
: e Select appropriate exclusion fence type based on the risk of the excluded area being intruded upon, the area to be fenced, and the risk of fauna being trapped,
(NSW Roads and Traffic iniured or isolated
Authority, 2011). injured o |39a ed. ]
e Mark exclusion zones on a suitable plan. Plans should:
a. Be based on up to date plans for the project.
b. Include construction chainages or similar distance markers used in construction.
c. Beclearly labelled.
d. State what is being excluded.
e. Bedisplayed in prominent places in the site shed.
f.  outline any procedures that must be followed for access into exclusion zones.
e Mark out exclusion zones with temporary markings such as pegs or paint.
e Ensure that any trees to be felled to establish exclusion zones are felled so as to fall away from the exclusion zone.
e Place exclusion zone fencing outside tree protection zones.
e Erect signs to inform personnel of the purpose of exclusion zone fencing.
e Store materials or equipment outside exclusion zones.
¢ Avoid stockpiling materials and equipment and parking vehicles and machinery within the dripline of any tree.
e Ensure all exclusion zones are regularly inspected and repairs to fencing are made where required.
e Carry out regular assessments of the adequacy and location of exclusion zones by including this as an auditable item in the project audit schedule.
e Maintain exclusion fencing until the risk to disturbance within the excluded zone has been eliminated through other means. Removal of fencing should be under
taken in consultation with environmental staff.
o Communicate the importance of exclusion zones, and any changes to the zones, to all site staff and visitors (eg in toolbox talks and inductions).
e Ensure that any breaches of the exclusion zone are reported through the RTA’s environmental incident reporting procedure.
Injury and Fauna will be managed in To minimise impacts on fauna as a result of being handled by humans and prevent injury to people handling fauna the following procedures will be implemented:
mortality of accordance with Guide 9: Fauna | 4  AJiow fauna to leave an area without intervention as much as possible.
fauna handling of the Biodiversity

Guidelines: Protecting and
managing biodiversity on RTA
projects (NSW Roads and Traffic
Authority, 2011).

e Use alicensed fauna ecologist or wildlife carer with specific animal handling experience to carry out any fauna handling.

e Contact an animal rescue agency/wildlife care group or vet before works start to ensure they are willing and available to be involved in fauna rescue and assist
with injured animals.

e The contact details of the animal rescue agency/wildlife care group or vet should be provided to the site manager, displayed in the site office and included in the
CEMP or other relevant management plans for the project.

e Include the procedures to follow if fauna is found or injured on site in project inductions.
e Follow the best practice methods outlined below in circumstances where the handling of fauna is completely unavoidable:
a. Contact the nominated animal rescue agency/wildlife care group or vet if an animal is injured.
b. Keep the injured animal in a box in a quiet, warm, dark place until transferred. If an injured animal is dangerous, carefully place a box over the top of it if
possible, or section off the area and wait for an experienced and licensed fauna ecologist or wildlife carer to arrive.
c. Never deliberately kill a snake as all snakes are protected under the National Parks and Wildlife Act 1974 (NSW). If a snake must be handled to remove the
risk of harm to the snake or people then handling should only be done by a licensed fauna ecologist or wildlife carer with skills and experience in snake
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Impact Proposed mitigation Description of actions
measure

handling.
d. Follow the Hygiene Protocol for the control of disease in frogs for all frog handling.
e. Fish should only be handled by experienced aquatic ecologists.
f.  Wear gloves when handling mammals (including bats) to protect against bites and scratches. If handling bats, the handler must be vaccinated against the
Australian Bat Lyssavirus (ABI) which is a form of rabies.
g. Release fauna into pre-determined habitat identified for fauna release.
h. Release fauna into similar habitats, as near as possible to their capture location. Release nocturnal fauna at dusk.
Invasion and Weed species will be managed in | To prevent or minimise the spread of weed species on site and during roadside maintenance the following procedure will be followed:
spread of accordance with Guide 6: Weed | 4 se an ecologist or person trained in weed management and identification to undertake a site weed assessment to identify and describe or map weed infested
weeds management of the Biodiversity areas within the site and adjacent areas.
Guidelines: Protecting and . . R . . . - . .
managing biodiversity on RTA . Identn‘y and manage any Weeds of Natl_onal Significance (WoNS), Nat_lonal Environmental Alert Weeds and/or noxious weeds located within the site or adjacent
projects (NSW Roads and Traffic areas in consultation with the weeds officer at the relevant local council.
Authority, 2011). e |dentify surrounding land uses and consult with surrounding landholders where required.
e Develop a weed management plan for the site.
e The application of herbicide should ensure the safety of users and other people, and minimise risks to the broader environment.
e Roads and Maritime has obligations to notify the community of proposed pesticide use (including herbicides) in accordance with the NSW Pesticides Regulation
2009.
e Map and mark areas that are infested with weeds as an exclusion zone with fencing and signage to limit access by personnel and vehicles.
e Use mechanical weed control methods such as slashing or mowing, as well as a range of herbicides to avoid the development of herbicide resistance (eg
glyphosate resistance).
o Mowr/slash areas infested with weeds before they seed. This may reduce the propagation of new plants.
e Program works from least to most weed infested areas.
e Clean machinery, vehicles and footwear before moving to a new location.
e Securely cover loads of weed-contaminated material to prevent weed plant material falling or blowing off vehicles.
o Dispose of weed-contaminated soil at an appropriate waste management facility.
¢ Remove weeds immediately onto suitable trucks and dispose of without stockpiling.
e Separate weeds from native vegetation where native vegetation is to be used for mulch. do not use weeds for mulch.
e Send samples of topsoil being imported onto site to a national Association of Testing Authorities (nATA) approved soil laboratory to ensure it contains no weed
seeds or propagules (vegetative parts of plants such as buds or offshoots that can grow into new individuals).
e Minimise soil disturbance within weed infested areas. Topsoil recovered from areas of low weed infestation can be re-used onsite with treatment but should be
stockpiled separately.
o All weed plant material and topsoil containing weed plant material should be disposed of to an appropriate waste management facility.
Invasion and Pest species will be managed Roads and Maritime will work with the Greater Sydney Local Land Services to determine if the site is suitable for pre-clearing pest control.
spread of within the project site according
pests to the Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011).
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Invasion and Pathogens will be managed in Where pathogens are known or suspected to occur on or adjacent to projects and during maintenance works the following procedure will be implemented:
spread of accordance with Guide 7: e Pathogen management is ongoing throughout the period in which works are being carried out.
pathogens Pathogen management of the e Check the department of Primary industries (DPI) website (www.industry.nsw.gov.au) for the most up-to-date hygiene protocols for each pathogen and for the
and disease Biodiversity Guidelines: most recent Ic?cations of contami);lation ©F ( . g govaw P . P P ‘
Protecting and managing ) ’ ' o ] ] ) o ]
biodiversity on RTA projects e Ensure the risk of spreading pathogens and the mitigation measures required on site are regularly communicated to staff and contractors eg during inductions
(NSW Roads and Traffic and toolbox talks.
Authority, 2011). e Advice from DPI or the Office of Environment and Heritage (OEH) regarding the most practical hygiene management measures may be required if pathogens are
present.
e Programming of works should move from uninfected areas to infected areas.
e Ensure vehicles and footwear are free of soil before entering or exiting the site (ie directed to wash down area before entering or exiting the site).
e Provide vehicle and boot wash down facilities.
e Testing from a national Association of Testing Authorities (nATA) approved laboratory may be required to confirm the presence of pathogens in the soil and/or
water.
e Set up exclusion zones with fencing and sighage to restrict access into contaminated areas.
e Restrict vehicles to designated tracks, trails and parking areas.
Noise, light Shading and artificial light Street lighting would be provided along the full length of the project to light the carriageway and shared path, and is required to support the safe functioning of the
and vibration impacts will be minimised road and paths.
through detailed design. Street lighting would be designed to ensure relevant guidelines are adhered to.
Where installed, nest boxes will be orientated so they are not facing lights from adjacent development.
Some localised impacts from noise and light spill will remain.
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4.9 Impacts to threatened species in the extension of Vineyard Road

Submission number(s)
27

Issue description
The respondent raised the following issues:

e Concern regarding the impact if the Vineyard Road extension on an east-west terrestrial corridor,
which has been identified to contain threatened plants including Pultenaea parviflora and
Marsdenia viridiflora

¢ Request that further detail on the timing of ‘ground truthing’ in the area is provided

e Loss of identified threatened plants must be offset by the permanent conservation of a nearby
population.

An additional targeted survey for Pultenaea parviflora and Marsdenia viridiflora subsp. viridiflora was
undertaken in an expanded study area around the Vineyard Road extension on the 7" August 2017.
This area was not able to be accessed during the fieldwork undertaken for the original assessment.
An area of habitat of approximately 4.7 hectares was surveyed by an experienced botanist following
the methods described in the NSW Guide to Surveying Threatened Plants (Office of Environment and
Heritage, 2016). Traverses of this habitat were undertaken over a three-hour period for a distance of
3.131 kilometres (3,131 metres) (see Figure 3.1). The survey located a further six Pultenaea parviflora
plants (two of which were in the development footprint, and four outside of the footprint). No additional
Marsdenia viridiflora subsp. viridiflora plants were recorded during the survey.

This data has been used in the amended assessment of impacts and calculation of offset requirement
for the project (refer to Section 3).

Offsetting is also discussed in Section 4.2.

4.10 Impacts to the Marsdenia viridiflora subps. Viridiflora endangered
population

Submission number(s)
29

Issue description

Further justification is needed regarding the impact of the project on Marsdenia viridiflora subsp.
viridiflora in the context of “red flag” status.

The Marsdenia viridiflora subsp. viridiflora population has been identified in the BAR as a species

credit species that cannot withstand further loss which has informed the assessment. The BAR has
been undertaken in accordance with the FBA, and a BOS has been developed for the project. The
BOS does not refer to the 'Red Flag' status of any species. 'Red Flag' areas are a concept from the
BioBanking Assessment Methodology and do not apply to Major Projects assessed under the FBA.
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411 Updating the Plant Community Type (PCT) selection and benchmarks
for the assessment of Vegetation Zone 8 plot data

Submission number(s)
35

Issue description

OEH requests information supporting the view that PCT 850 is the likely original PCT. Following this,
OEH can advise on the next steps with respect to PCT selection and benchmarks for the assessment
of Vegetation Zone 8 plot data.

Vegetation Zone 8 was originally described in the BAR and entered into the Credit Calculator as Plant
Community Type (PCT) 806 (HN627) 'Derived grasslands on shale hills of the Cumberland Plain (50-
300m asl)". This vegetation is derived native grassland that has resulted from the removal of the
original tree canopy and shrub layer. In some parts the shrub layer is regenerating although no tree
canopy remains. This native grassland vegetation is considered most likely derived from a former
cover of PCT 850 (HN529) ‘Grey Box - Forest Red Gum grassy woodland on shale of the southern
Cumberland Plain, Sydney Basin Bioregion’ given the landscape position, location adjacent to PCT
850, and species composition of the ground layer.

In accordance with the FBA, an assessor must only identify PCTs on the development site that are
described in the VIS Classification Database as derived or secondary vegetation communities where
the assessor cannot determine the original PCT (FBA, s.5.2.1.11). As such Vegetation Zone 8 has
been reassigned to PCT 850, as reflected in the revised assessment included in this Memorandum
(refer to Section 3).

4.12 Updating benchmarks for ‘Number of Trees with Hollows' and 'Fallen
Logs' for HN528 and HN529

Submission number(s)
35

Issue description
The respondent raised the following issues:

e Benchmarks for HN528 and HN529 should be 1 and 50 m for ‘Number of Trees with Hollows' and
'Fallen Logs' respectively. These benchmarks should be updated manually in the Credit
Calculator with a note made in the BAR. It should be noted these updates are based on OEH
advice and do not constitute the use of 'More Appropriate Local Data'.

For HN528 and HN529, the benchmark data for the site attributes ‘Number of Trees with Hollows' and
'Fallen Logs' do not have any values assigned to them in the credit calculator. The OEH have advised
that these value should be 1 and 50 m for ‘Number of Trees with Hollows' and 'Fallen Logs'
respectively.

These benchmarks have been manually updated in the credit calculator and the data has been used
in the revised assessment included in this Memorandum (refer to Section 3 of this Memorandum).
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4.13 Correcting inconsistencies with plot/transect data entered in the
Credit Calculator when compared to the values provided in Appendix
A of the BAR

Submission number(s)

35

Issue description
The respondent raised the following issues:

e There are inconsistencies between the plot/transect data in the Credit Calculator and Appendix A
of the BAR.

e OEH recommends a copy of all raw field data sheets be provided to OEH for review and to
determine whether the values in Appendix A (or the Credit Calculator) are correct.

There were some inconsistencies identified with the plot/transect data entered in the Credit Calculator
when compared to the values provided in Appendix A of the BAR. All data entered into the Credit
Calculator has been checked and amended as necessary.

All data entered into the credit calculator has been checked for consistency with the field sheets. A
copy of all raw field data sheets is provided with this memorandum (refer to Appendix A).

4.14 Removing reference to Plot 31 from the BAR as it was not used in the
assessment

Submission number(s)

35

Issue description

OEH recommends that the Credit Calculator be corrected to include Plot 31 or 'Grey Box- Forest Red
Gum grassy woodland on shale of the southern Cumberland Plain, Sydney Basin Bioregion -
Moderate/Good' or reference be removed from the BAR.

Plot 31 was an original Rapid Biodiversity Assessment plot undertaken on the roadside along
Willowdene Avenue. This plot was not used in the revised assessment as presented in this
Memorandum as it was located outside of the revised construction footprint and landscape
assessment area.

4.15 Updating the legend of Figure 3.1 in the BAR to remove errors

Submission number(s)
35

Issue description
OEH recommends updating the legend of Figure 3.1 in the BAR to remove errors.

The legend of Figure 3.1 (Vegetation survey locations) in the BAR incorrectly refers to HN528 as
being in 'low' condition. There also seems to be some duplication of PCT names in the legend of
Figure 3.1.

The legend of Figure 3.1 has been amended to show the correct classification of HN528 as
Moderate/Good_Poor and the duplication with labelling has been removed. Refer to Appendix B.
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4.16 Updating Table 6.1 of the BAR to include the area of impact (4.68 ha)
for vegetation zone 4 (PCT 849)

Submission number(s)
35

Issue description

OEH recommends that Table 6.1 of the BAR be updated to include the area of impact (4.68 ha) for
vegetation zone 4 (PCT 849).

The impacts to Vegetation Zone 4 have been included in Table 3.3 above to provide an overview of
all impacts to native vegetation. Due to the manual override of the ‘Number of Trees with Hollows' and
'Fallen Logs' for HN 528, Vegetation Zone 4 now has a site score of 29.17 and requires an offset to be
calculated.

4.17 Species credit species Pultenaea pedunculata (Matted Bush-pea) was
predicted by the Credit Calculator for survey but has not been
included in the BAR

Submission number(s)
35

Issue description

OEH recommends that Pultenaea pedunculata (Matted Bush-pea) be included in the BAR.

Species credit species Pultenaea pedunculata (Matted Bush-pea) was predicted by Credit Calculator
for survey but has not been included in the BAR.

Pultenaea pedunculata has recently been found in Mulgoa Nature Reserve and there is a record of
Pultenaea pedunculata from October 2015 approximately 10-11km south of the study area made from
Wivenhoe Conservation area at Cobbity. Prior to this record, the nearest record of Pultenaea
pedunculata was from Prestons from 1998, located about about 16km to the south east of the study
area.

The habitat assessment table for the BAR was created in September 2015 before the bulk of the
ecological surveys were undertaken from 2/9/2015 to 10/9/2015. The survey was based off the survey
matrix generated by the Credit Calculator in September 2015. Pultenaea pedunculata was not
identified as a species for targeted survey in the original survey matrix so this species was not
targeted in the detailed field surveys for the BAR. The Credit Calculator is linked to a threatened
species database that is constantly being updated. It is likely that the distribution data for Pultenaea
pedunculata was edited causing it to appear in the Credit Calculator after the September 2015
surveys had been completed.

Despite its omission from the credit calculator at the time, the targeted surveys for other threatened
plants (including Pultenaea parviflora) undertaken for the BAR were undertaken from September to
February within the flowering period and optimal survey period for Pultenaea pedunculata. Pultenaea
pedunculata was not found on site during the surveys but there is a high likelihood that Pultenaea
pedunculata would have been encountered during the surveys if the species was present in the
habitat at that time.

A summary of the assessment for Pultenaea pedunculata is provided in Table 4.2.
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Table 4.2 : Habitat assessment for Pultenaea pedunculata

Common
name
(Scientific
name)

Matted Bush-
Pea

(Pultenaea
pedunculata)

TSC | EPBC | Habitat

In the Cumberland Plain the
species favours sites in clay
or sandy-clay soils (Blacktown
Soil Landscape) on
Wianamatta Shale-derived
sails, usually close to patches
of Tertiary Alluvium (Liverpool
area) or at or near the Shale-
Sandstone interface (Appin).
All sites have a lateritic
influence with ironstone gravel
(nodules) present.

Associated habitat includes
PCT 849 and PCT 850 which
are present on site.

Minimum survey
requirements
(Office of
Environment and
Heritage 2016)

The recommended
approach is the
parallel field
traverse (i.e.
parallel Transects)
as used by Cropper
(1993).

As a sub-shrub the
maximum distance
between transects
in open vegetation
is 15 m, in dense

vegetation is 10 m.

In open vegetation,
field traverse length
is 0.63 km per
hectare of potential
habitat in open
vegetation.

With about 60
hectares of
potential habitat in
the study area,
survey time is at
least 9.38 hours in
open vegetation.

Survey completed

Particular survey effort was expended
in the in the vegetation on the Defence
Establishment Orchard Hills. Surveys
targeted PCT 849 and PCT 850.
Derived grasslands were also
surveyed. Parallel field traverses
undertaken by two observers were
used to survey for this species in areas
which appeared to provide suitable
habitat. Surveys for this species can
be undertaken year round. The field
surveys were undertaken over a period
of 11 days from 2 September 2015 to
4 February 2016 (not inclusive).

Floristic plots were undertaken in PCT
849 (14 plots), PCT 850 (16 plots) and
PCT 806 (4 plots) which lasted on
average 1 hour each with two
observers. This equates to 68 person
hours of detailed floristic survey in
potential habitat. Each floristic plot was
accompanied by a traverse throughout
the adjacent habitat lasting a minimum
of 0.5 hours’ duration undertaken by
two observers. This resulted in an
additional 34 person hours of traverse-
based survey in the habitat. In total,
102 person hours were expended on
survey within the study area in 2015.

The Vineyard Road extension on the
7th August 2017. While this survey
was undertaken slightly before the
September survey period, most
species were flowering earlier than
usual in August 2017. This species is
known to flower from August to
December. This area was not able to
be accessed during the fieldwork
undertaken for the original
assessment. An area of habitat of
approximately 4.7 hectares was
surveyed. Traverses of this habitat
were undertaken over a three-hour
period for a distance of 3.131
kilometres (3,131 metres).
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4.18 Updating the habitat assessment table for threatened fauna species in
Appendix B to include the number of Atlas records

Submission number(s)
35

Issue description
OEH recommends that the habitat assessment table for threatened fauna species in Appendix B be
updated to include the number of Atlas records in the 'Number or records' column.

The habitat assessment table for threatened fauna species in the BAR did not include the number of
Atlas records in the 'Number or records' column.

This information is now included in Appendix C.

4.19 Updating the BAR to refer to the Grey-headed Flying-fox as an
Ecosystem credits species and a Species Credit Species

Submission number(s)
35

Issue description

OEH requested that the BAR and BOS be updated to clarify that the Grey-headed Flying-fox is both
an ecosystem and species credit species, no impact to camps (species credits) have been identified
and no species credits are required.

The BAR and BOS refer to the Grey-headed Flying-fox as an ecosystem credit species. It is, however,
both an ecosystem and species credit species. The Grey-headed Flying-fox is a dual credit species
because foraging habitat is broad ranging but breeding camps are localised and, if impacted, must be
offset by protecting and enhancing another breeding camp.

As no breeding camps would be impacted by the project and only foraging habitat was present, the
Grey-headed Flying-fox was only identified as an ecosystem credit species. No species credits are
required for the Grey-headed Flying-fox.

4.20 Revision of the Percentage Vegetation Cover calculations and
associated GIS shapefile

Submission number(s)
35

Issue description
The respondents raised the following issues:

e ltis unclear why areas of native vegetation identified as moderate to good condition have been
excluded from GIS shapefile (CD_TNREISVegetationZonesJacobs 20170110 _V03) for native
vegetation.

e OEH recommends justification for the exclusion of these areas in accordance with the FBA, or the
GIS shapefile be amended and appropriate recalculations be made to address the missing areas
in the revised BAR.

The revised percent extent of native vegetation cover in the landscape and area to perimeter ratio

calculations were undertaken using ESRI ArcGIS software. To undertake the assessment of
landscape values, a 550 metre buffer was established from the outside edge of the construction
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footprint as while this is a linear road project there are some detached construction compounds which
made using a buffer from the centreline impossible.

Once the native vegetation cover had been digitised, the extent of native vegetation in the landscape
before and after the development was recalculated (see Table 4.3). Current percent native vegetation
cover is estimated at 12.26 per cent (score 2.5 as outlined in Table 16 of Appendix 5 of the FBA).
After the development, percent native vegetation cover is estimated at 11.13 per cent (score 2.5 as
outlined in Table 16 of Appendix 5 of the FBA). The score for percent native vegetation cover is O.

Table 4.3 : Percent native vegetation cover in the landscape before and after development

}Assessment Before development After development Score for %
b

uffer native vegetation
Native vegetation [ Cover (%) Native vegetation | Cover (%) cover
cover (ha) cover (ha)

550m from the 326.51 12.26 296.25 11.13 0
edge of the

construction

footprint

4.21 Avoidance of impacts

Submission number(s)
35

Issue description

OEH recommends that the BAR be updated to include adequate detail regarding the measures taken
to avoid impacts to Cumberland Plain Woodland and River-flat Eucalypt Forest as well as areas of
habitat for the Marsdenia viridiflora subsp. viridiflora endangered population, Pultenaea parviflora,
Regent Honeyeater and Cumberland Plain Land Snail in accordance with the FBA.

The BAR details the measures taken to avoid impacts to Cumberland Plain Woodland and River-flat
Eucalypt Forest as well as areas of habitat for the Marsdenia viridiflora subsp. viridiflora endangered
population, Pultenaea parviflora, Regent Honeyeater and Cumberland Plain Land Snail.

Section 8.3.1.3 of the FBA states that the proponent must seek to avoid the direct impacts of the
Major Project on all biodiversity values at the development site including impacts on:

a) endangered ecological communities (EECs) and critically endangered ecological communities
(CEECSs), and

b) PCTs that contain threatened species habitat, and

c) areas that contain habitat for vulnerable, endangered or critically endangered threatened species
or populations, as determined in accordance with Step 5 in Section 6.5.

Section 7.1 of the BAR outlines the measures that were taken to avoid impacts to EECs, CEECs,
PCTs that contain threatened species habitat, and areas that contain habitat for vulnerable,
endangered or critically endangered threatened species or populations. Chapter 4 of the EIS
describes the alternatives to the project that were considered as part of the project development
process and explains how and why the project was selected as the preferred option. Chapter 4 of the
EIS also outlines how particular elements of the project have been refined.

All of the Pultenaea parviflora and Marsdenia viridiflora subsp. viridiflora records within the study area
were made from habitat directly adjacent to the existing Northern Road and Kings Hill Road within
Segment 1 that would be subject to road widening. There were no options for avoiding impacts to
these species, as the existing road would be widened in this area instead of realigning the road.
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Avoiding impacts to these species would require realignment of the existing Northern Road which
would have greater impact than the widening.

For Segment 2 of the project, a Rapid Biodiversity Assessment (RBA) was undertaken in the area of
the four short listed options under consideration. The aim of the RBA was to make an initial
preliminary assessment of significant ecological values potentially affected by the Segment 2 short
listed options to inform decision-making for a preferred route and thus inform the concept design and
Environmental Assessment. The RBA involved desktop analysis and field surveys and included plot-
based vegetation condition assessment, fauna habitat assessment and targeted searches for
threatened species. An analysis of the biodiversity data was undertaken with reference to the short
listed route options proposed (i.e. east vs west options). The analysis was undertaken within a GIS by
overlaying the short listed options onto the vegetation mapping layer that showed TECs and known or
potential habitat for threatened species. Potential worst-case impacts were quantified based on a 100-
metre-wide corridor and considered impacts to TECs, further fragmentation of woodland, and the
direct loss of vegetation / habitat. Impacts to TECs (i.e. Cumberland Plain Woodland and River-flat
Eucalypt Forest) were estimated to be greater for the eastern option. The total loss of vegetation and
habitat (including habitat for Regent Honeyeater, Cumberland Plain Land Snail) would be greatest
with the eastern option. The Western Option was chosen for the project as there were predicted to be
lesser impact to TECs and habitats.

4.21.1 Avoidance with the detailed design

The impact calculations as part of the BAR were based on a worst case scenario involving clearing of
all vegetation and habitat within the construction boundary based on the EIS design. The detailed
design shows the revised areas where construction will take place and where the final operational
footprint would be positioned.

The detailed design has resulted in the following reduction of impact:
e Impact to native vegetation has decreased by 3.50 hectares over the original design.

e Impact to 4 Marsdenia viridiflora subsp. viridiflora plants along the DEOH fence has been avoided
as this area won’t be used for construction or operation.

e« The impact to Pultenaea parviflora has increased to six plants after the additional targeted survey
for Pultenaea parviflora and Marsdenia viridiflora subsp. viridiflora was undertaken in an
expanded study area around the Vineyard Road extension on the 7th August 2017. Six Pultenaea
parviflora plants were found in the area of the Vineyard Road extension of which four would be
avoided as they are outside of the construction footprint.

e The impact to habitat for the EPBC Act listed species’ Grey-headed Flying-fox, Regent
Honeyeater, Swift Parrot and Large-eared Pied Bat has been reduced by 2.15 hectares.

e The impact to the TSC Act listed critically endangered Cumberland Plain Woodland in the Sydney
Basin Bioregion ecological community has reduced by 2.96 hectares.

e« The impact to the TSC Act listed River-Flat Eucalypt Forest on Coastal Floodplains of the New
South Wales North Coast, Sydney Basin and South East Corner Bioregions endangered
ecological community has been reduced by 0.43 hectares

e« The impact to the EPBC Act listed critically endangered Cumberland Plain Shale Woodlands and
Shale-Gravel Transition Forest ecological community has been reduced by 1.29 hectares.
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4.22 Additional offsets for impacts to Cumberland Plain Woodland

Submission number(s)
27,35

Issue description

¢ A respondent commented on the ineffectiveness of BioBanking as the only vehicle for offsetting
losses

o OEH considers the loss of approximately 29.15 ha of moderate/good condition Cumberland Plain
Woodland (including 1.25 ha in high condition), and associated indirect impacts resulting from
fragmentation, to be unacceptable without the implementation of additional offsets (above those
already calculated), supplementary measures or other actions.

Roads and Maritime are currently working in consultation with OEH to address this matter and
determine the quantum of offsets or supplementary measures that are required. Supplementary
measures at a landscape scale are being investigated in conjunction with the OEH.

Following recent discussions with Roads and Maritime, DoEE and OEH, it was decided that an
additional supplementary measures package would be developed in consultation with OEH and DoEE
with a focus on landscape scale measures within the local area. The package may include measures
such as weed eradication programs within Cumberland Plain Woodland.

4.23 Measures to secure offsets

Submission number(s)
27, 35

Issue description
e Requests that Roads and Maritime procure land to be managed for conservation

e OEH recommends further information be provided detailing the measures that will be taken to
secure the required credits for the Regent Honeyeater and Marsdenia viridiflora subsp. viridiflora.

The BOS identifies that no credits are available to meet the offset requirements for the Regent
Honeyeater and Marsdenia viridiflora subsp. viridiflora - endangered population, but that land may be
available (for future creation of credits) via an expression of interest on the BioBanking Public
Register.

If credits for Regent Honeyeater and Marsdenia viridiflora subsp. viridiflora (or any other required
credit) are unavailable for purchase on the market, the first step is that Roads and Maritime would
work with public and private landholders to enter a BioBanking Agreement on their land and then
purchase the credits issued.

4.24 Clearing of vegetation within the DEOH fence line for an access track

Submission number(s)
35

Issue description

OEH is aware that the Department of Defence will need to clear vegetation to provide vehicle access
along the inside of the new fenceline in some parts of the project. OEH considers any clearing of
vegetation required a consequence of the project should be addressed in the assessment of impacts.
It is unclear if this has occurred. If not, an adjustment to the calculations of offset credits will be
necessary prior to the approval of the BOS.
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The potential loss of vegetation and habitat associated with the project is summarised in Table 3.3.
The construction footprint would impact on up to about 40.79 hectares of native vegetation (see Table
3.3). This is a decrease of 3.50 hectares over the original design (the original impact to all Vegetation
Zones was 44.29 hectares). These impacts have been quantified based on the development footprint
after detailed design and take into consideration potential temporary disturbance during construction
including compound sites and upgrading of drainage (refer to Section 3).

This revised design and associated re-calculation also takes into account the clearing that the
Department of Defence will need to clear vegetation to provide vehicle access along the inside of the
new fence line in some parts of the project.

4.25 Surveys constrained by property access

Submission number(s)
35

Issue description

The respondent noted that threatened species surveys for areas which were constrained by property
access would need to be completed (and new calculations performed, if necessary) prior to
finalisation of the BOS.

An additional targeted survey for Pultenaea parviflora and Marsdenia viridiflora subsp. viridiflora was
undertaken in an expanded study area around the Vineyard Road extension on the 7" August 2017.
This area was not able to be accessed during the fieldwork undertaken for the original assessment.
An area of habitat of approximately 4.7 hectares was surveyed by an experienced botanist following
the methods described in the NSW Guide to Surveying Threatened Plants (Office of Environment and
Heritage, 2016). Traverses of this habitat were undertaken over a three-hour period for a distance of
3.131 kilometres (3,131 metres) (see Figure 3.1).

The survey located a further six Pultenaea parviflora plants (two of which were in the development
footprint, and four outside of the footprint). No additional Marsdenia viridiflora subsp. viridiflora were
recorded. The additional impact to Pultenaea parviflora has been included in the reassessment of
impacts.

4.26 Watercourse crossings over key fish habitat

Submission number(s)
38

Issue description
DPI raised the following issues:

¢ Recommends that the design of any upgraded and/or new culverts incorporates naturalised
bases and a combination of elevated "dry" cells to encourage terrestrial movement, and recessed
"wet" cells to facilitate fish passage

e Recommends that the EIS include a mitigation measure and condition of approval to outline that
all works on waterfront land would be carried out in accordance with the DPI Water Guidelines.

Watercourse crossings over key fish habitat (as mapped by DPI Fisheries) should be designed and
constructed to maintain fish passage, in accordance with the DPI Fisheries Policy and guidelines for
fish habitat conservation and management.

Five waterway crossings in the study area, including the revised footprint, have been identified as

Type 1 — Key Fish Habitats (DPI 2013), as they contain a combination of native aquatic plants and/or
woody snags. These watercourses are impacted, intermittently flowing waterways which are also
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identified as Class 2 — Moderate Key Fish Habitat (Fairfull and Witheridge, 2003) due to the presence
of limited in stream aquatic vegetation.

All watercourse crossings are to be designed in accordance with Policy and Guidelines for Fish
Friendly Waterway Crossings and Fish Passage Requirements for Waterway Crossings (Fairfull and
Witheridge 2003).

4.27 A Vegetation Management Plan should be developed in consultation
with DPI Water.

Submission number(s)

38

Issue description
e DPIrequested that a Vegetation Management Plan be developed in consultation with DPI Water

o DPI require the identification and mapping of riparian corridors and associated setbacks in
accordance with the DPI Water Guidelines for controlled activities on waterfront land (2012), and
measures for rehabilitation and/or riparian offsets as required.

A new mitigation measure would be added to the revised environmental management measures for
the project as follows (refer to Section 5):

A Vegetation Management Plan would be prepared in consultation with DPI Water prior to
construction commencing, including details on:

e The riparian corridor widths along the watercourses in proximity to the project (so that these areas
can be avoided where possible)

e Riparian areas potentially temporarily or permanently impacted by the project

e The rehabilitation of riparian areas temporarily impacted

e Riparian offsets as required in accordance with DPI guidelines for the riparian areas permanently
impacted.

The Vegetation Management Plan will include a scaled map should be provided which identifies:

e The riparian corridor widths in proximity to the project so that these areas can be avoided where
possible

e Riparian areas potentially temporarily or permanently impacted by the project

« Rehabilitation and/or riparian offset areas as required. Where the project encroaches on the outer
riparian corridor (outer 50% of the vegetated riparian zone) the activity will be offset by connecting
an equivalent area to the riparian corridor to ensure the average width of the vegetated riparian
zone can be achieved over the length of the watercourse.

4.28 Macroinvertebrate survey monitoring

Submission number(s)
38

Issue description

DPI requested clarification regarding why the EIS does not propose macroinvertebrate survey
monitoring along the tributaries of Blaxland Creek on the DEOH lands (Commonwealth land),
Badgerys Creek, and Cosgrove Creek.

Site inspections undertaken for the aquatic assessment were visual only, no fish surveys or
macroinvertebrate surveys were undertaken. Due to the low likelihood of threatened fish species
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being present, limited water availability and limited aquatic habitat, fish and macroinvertebrate surveys
were deemed unnecessary at the EIS stage.

4.29 Revegetation of riparian areas

Submission number(s)
11, 29, 38

Issue description
The respondents raised the following issues:

e The Surveyors Creek Corridor should be capped with suitable Cumberland Plain Woodland
substrate via soil translocation at the conclusion of earthworks

e The site should be restored to BAM/FBA-criteria functional Cumberland Plain Woodland,
preferably through ‘Grassy Groundcover’ or similar techniques

e Penrith City Council commented that mitigation measures are not identified in detail. Three
additional mitigation measures regarding seeding and reuse of topsoil were identified as follows:

- 1. Use of local provenance seed in all plantings.

- 2. All areas that are to be grassed are to use direct seeding of native grasses and herbs as per
Greening Australia's Grassy Groundcover Restoration.

- 3. Reuse of topsoil from high quality bushland patches in vegetated fauna crossings and other
areas to be revegetated.

e DPI recommends the following:

- 1. Topsoil (and seedbank) should be removed from native vegetation areas that are to be
permanently cleared and relocated and used in the revegetation of riparian areas

- 2. Native plants should be transplanted from the areas to be permanently cleared to riparian land
that is to be revegetated.

An urban design and landscape concept has been developed for the project as documented in the
EIS, based on the project objectives and principles, to achieve an integrated design for the project. It
incorporates the urban and landscape design concept plans for the project and a landscape planting
concept including recommended species. As identified in the EIS, this would be adopted and further
developed during detailed design and implemented as part of the Urban Design Landscape Plan
(UDLP) for the project which is currently ongoing. There may be scope to include transplanting native
species from areas to be cleared into revegetation areas but this would depend on the type of species
being removed and the likely success of transplanting.

Plants to be used in revegetation would be sourced from local provenance seed where available and
seed collection would be undertaken before clearing. There may be the opportunity for reuse of
topsoil from cleared areas depending on the quality of the vegetation to be removed as the topsoil
could contain a significant load of seed from exotic species and may not be suitable for reuse. Roads
and Maritime would consider reuse of topsoil as part of the Urban Design Landscape Plan (UDLP) for
the project.
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5 Mitigation measures

Additional mitigation measures have been developed in response to the assessment of design
refinements and in response to submissions. These are included in Table 5.1 and would be
incorporated into the revised environmental management measures for the project.

Table 5.1: Revised environmental management measures — Biodiversity

Environmental management Responsibility

measures

Impacts to riparian Vegetation Management Plan would be Construction contractor Prior to construction

corridors prepared in consultation with DPI Water
prior to construction commencing, including
details on:

e  The riparian corridor widths along the
watercourses in proximity to the project
(so that these areas can be avoided
where possible)

. Riparian areas potentially temporarily
or permanently impacted by the project

e The rehabilitation of riparian areas
temporarily impacted

e  Riparian offsets for the riparian areas
permanently impacted.

The Vegetation Management Plan would

include a scaled map should be provided

which identifies:

e  The riparian corridor widths in
proximity to the project so that these
areas can be avoided where possible

. Riparian areas potentially temporarily
or permanently impacted by the project

. Riparian offset areas.

Revegetation Roads and Maritime would consider reuse Roads and Maritime Prior to construction
of topsoil as part of the Urban Design
Landscape Plan (UDLP) for the project.

Revegetation Roads and Maritime would consider Roads and Maritime Prior to construction
transplanting native species from areas to
be cleared into revegetation areas,
depending on the type of species being
removed and the likely success of
transplanting. Plants to be used in
revegetation would be sourced from local
provenance seed where appropriate and
available, and associated seed collection
would be undertaken prior to clearing.
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Environmental management Responsibility Timing

measures

Impacts to Marsdenia Exclusion zones would be established Construction contractor | Construction

viridiflora subsp. viridiflora | around Marsdenia viridiflora subsp.

and Pultenaea parviflora | viridiflora plants proposed to be retained in
the area of the DEOH fence between Kings
Hill Road and Longview Road, in
accordance with standard Roads and
Maritime procedure.
Exclusion zones would be established
around the four Pultenaea parviflora plants
to be retained in the area of the Vineyard
Road extension in accordance with Roads
and Maritime procedure.

Roads and Maritime will investigate options
for salvage of genetic material and/or
translocation of Marsdenia viridiflora subsp.
viridiflora and Pultenaea parviflora plants
that are to be impacted prior to
construction.
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6 Conclusions and recommendations

6.1 Design refinements

There have been a number of design refinements during detailed design of the project, as outlined in
Chapter 5 of the Submissions and Preferred Infrastructure Report. These design refinements have
resulted in changes to the construction and operational footprints which have affected the calculated
impacts of the project as assessed and presented within the Biodiversity Assessment Report (BAR)
and subsequently presented within the environmental impact statement (EIS).

This Memorandum has provided a revised assessment of these impacts under the Framework for
Biodiversity Assessment (FBA) including recalculation of landscape values, impacts to native
vegetation (including threatened ecological communities), impacts to threatened species, and impacts
to Matters of National Environmental Significance (MNES).

Overall, the design refinements during detailed design would result in a reduction of impacts to
biodiversity and have resulted in further avoidance of impacts to ecological values. Indeed, the direct
impact to threatened ecological communities and threatened species would also be reduced from
those presented in the BAR assuming the implementation of all relevant revised environmental
management measures for the project.

6.2 Issues raised by Stakeholders and the community

A number of submissions were received from stakeholder and the community during the EIS
exhibition, including issues related to biodiversity.

The main comments made by community respondents related to:

o« Dewatering and backfilling of dams and impacts to biodiversity

e Impacts on wildlife corridors and habitat connectivity

e Impacts to large remnant trees

e Impacts due to landscaping and lighting

e Impacts to Cumberland Plain Woodland

e  The details of mitigation measures such as underpasses and staging of works
e Impacts to threatened species with the extension of Vineyard Road.

Government agency submissions were also received from the Office of Environment and Heritage
(OEH) and the Department of Primary Industries (DPI) regarding a range of biodiversity related
issues.

These have been addressed and responded to within this Memorandum, including further impact
assessment and revised environmental management measures where required. These responses
would be incorporated into the relevant sections of the Submissions and Preferred Infrastructure
Report.

The Northern Road Upgrade - Mersey Road, Bringelly to Glenmore Parkway,Glenmore Park



JACOBS Memorandum

TECHNICAL MEMO - Biodiversity

Appendix A — Raw field data sheets
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Topography: crest. ridga, uppar slope, mid slopa, down slope, myﬁal. Wut. WEIEICOUrSs, EScarpment, termee

y: basal, granite, conglomerate, sandstone, WIGW limgstone, metamorphics, gravel, 7

|8ou type: sand, yﬁﬁ organic, graval, skelatal, 7 Isou disturbance: gilee!, (opsof remaved, fil [

JRemnant 1 Ol grawth (uncieared)y. Y. Undecded?
[Vegatative Struciure (formation) = E(/U\ Téa— HEcobgcauy Doenirsant Layer (EDL) - most biomass = M
Sirata Height mtarval Median Est cover |Domnant Spoces & Dominance s /
E

Eurolg(‘-\,i wellicecona (A\)
T1 [S 70 i

Aon 3%:\««‘0\ Ho i
12 b i

T3 -
—
Nac.«.a Oeare Nf,\i\ ens\S
$1 \ 70\/\ A ron Sle—
. < Cenal et T ‘,
S2
Macvralacnn id ¢
G - Sda ergadniNs ¢ pomnn
G | n o AN\
Traa heighl (cino) level ground of lop of skape » dslance from roa x [topSe + bollom®)
Treq haght (cino) from bollom of sicpe = distancs Irom tree x {Lop% - boltam™%)
|Delintions
Deminance ¢ = dominan; ¢ « co-dominat, = » subdominant; a = assscialed

i&amnlnd cover | = solated (0,2-2%) v = wary sparse {2-20%) & = sparsa (20-50%), m = mid dense (50-807%); d = dense (80-100%)

Waker & Hopking height classes: 1-3m = dwarf. 3-6m = fow: 6-12m » mid-high, 12-20m = tall; 20.38m = vary tall; >3%m = atramety 1all

WEH Crown cover: <0 2% = 509500 eas or clumps,; §.2-20% = open gland. 20-50% = dand, 50-805¢ ~ open forest; EO-100% » cloaed forost

50m Transest 10 Pamts - Follaga Prajactive Cover Ground cover tally sheet, 50 points slong 50m transec)

Point Canogy % (photos)  [Midsiorey % JExobe % - gvery 1m racord If plant ntersects (his) point

Sm P Fan o Native grass tally -’W +H l Total (hits/S4)

10m N ) (4] le) ; !

15m 5o o o (_k /

20m [ o o) () c

25m O o o

30m (@) (@) O |Natve othar (ner, tem, sasge. etc) tally - Total (hits/50)

35m eg (vl v,

40m 20 o o ( 9 /

4sm \0 O o -

B0m Lo o 1D

Total (sum / 10} = \ [, & O |Native shuw tatiy - Total (hwS0)

Larger 50 x 20m phot s

Length of woody debeis >10cm wide 8 >0.5m long OM O/'

Proporsan af canopy sp. regeneration 00 ' Exotic taly - Total Mikw'S0)
\007, HH- o)

Numiber of reas with hollows >5cm \ /I
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Survey type:Quadrat 20m x 20m
Species Cover Abund.
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Sp. Richnoss Natve |Exoe Ground tayer % 1x1 plots of o3 Qs
roe [riasve perennial arass
Strud [Nm ather gress
rass (annual) k le‘otb& other
Grass (perennial) % |Mative sarub (<1m)
Gther (annua) |Excic grass
Other (perencial) [exotc forb & othar
ear & ssckitter K
[racks
Cover sbundance scaie |8ave grourd
Modified Braun-blenguet § scale |Crypragams
Total 100 100 100 100
1 <5% - rare |Piot Disturtiance Fire damage
2 <5% - common [eading (nc. loggingl Stom damage
3 5.25% [Cuttivation inc. pasture): Tramping:
4 25 - 50% |50i ersion Flood damage:
5 50 - 5% |Frewcos cotiecton: Foral horbivores:
13 75 - 100% |s0ck grazing Other.
|
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JACOBS KlWoiwah, — Goo

|Survey Site Form - BioBanking sied: P\R — Y |Vegetation zone: R
losie \Q /\\ / Zo\ L Srveyor(s) L
wiaypomit 1D H74 Photo numbers 222 > 2382%
Coordinates fd IPholo dirgction N E s w
Magped Vegetatian typs: ™ Concibon Low Modfyooo
rsmp'.- , Steep Aspect (degrees or cardinal): 4‘“: ——7\ o —
Topography: crest. ndge, Lpper s1op, mid Siope, Gown SIope. quily, flal, deps escarpment. lerrace
Geology: basalt, granite, conglomerate, sandsicas, sitsicneimudstane, shaleCglndumimesione, metamompnics, gravel, 7
Soil type: sand, @ngmc gravel, skoietal, ? |Soit mamuu;-ﬁ;u‘ . removed, fill |
Remnant [ Okt growth (uncleared): Yes. Undecided?
Vepatative Stucture (formaton) = e ,{-_ *(" ]Ecoloo’any Darminant Layer (EDL) - most biormess = Cc_u\a\(o\,
Suata Height nterval Medion | Est cover |Dominant Spacies & Dominance 7.4
X, km*\( oS
"l 1o4 e
v P\ i S N\on e -\‘~‘\-"“1 (& MoU\.LN C Enne
T2
COcae o ronimoXCone S
T3 -
- = o t~a 59
&1 \ Lm 5
s2
' D ichap o V=W E W <
G
Clogcs on
Trea haght (cling) lavel ground of lop of sicpa » distance from tree x (lop™ + botlom®e )
Treo kot (cling) from botiom of s'ope = datance from ree x (10p% - botlomy)
Desfnitions
Dominance 0 = gominant: ¢ = ce-dominant. & * subdommant a = associated

Eslimated cover | = lsolaled (0.2-2%), v = very spase (2-20%); & = spavee (20-50%); m » md danse (S0.80%); d = denge [£0-100%)

Wilkar & Hopidns height casses: 1-3m = ewarf, 3-6m = low, 6-12m = mickhigh; 12.20m = tall; 20-4%m = vary tal; >38m = axdrematy &1
W& Crown cover: <0.2% = isciated trees of champs; 0.2-20% = opan woods, 20-50% = woodand; 50.80% » apen forust; 80.100% = dosed foreat

S50m Transec) 10 Pourtts - Fotage Projectve Cover Ground cover lally shaet, SO points dlong S0m transect
(Canopy % (photos)  |Midstorey % |Exolic % | - every fm record If plant intersacts (hits) point

5en 20 VO [e) [Nvative orass tally - J“H I I , Tolal (hils/S0)

10m 2o \o fo)

15m 20 i | o !

20m U4 o fa) \ b /’

25m 5o \O o

30m 2 0 (&) O Nalive ohee (herb, ferm, sedge, eic) taly - - "t{' Total (hits/50)

35m Z o O O M 3 % M .
=TT 13 o144 | |72 | 48
45m S \ O o )

50m 10 % o

Towlsum (10)= LGS, &y (27 |Native shrub 1any - Total (hits/50)
JLarger 50 x 20m plot .
!anqhdwoodymﬁ(mﬂum&)osmom Ten O//
WPmporson of canopy sp. regeneration ’ 00 7 Exotic tally - ‘ 1 l ] Total (his/B0)

Number of rees with hallows >5¢m 1 g 4
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BioBanking Field Sheet

site10: Pf 2 — & Survey type:Quadrat 20m x 20m
Species o Cover Abund.  |Species Cover Abund.
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Sp. Richress Nasve Ex080 Ground layer % 1x1 plots Q1 o3 o4 o5
Tree Native peronnial grass
Jshun Native ather grass
Grass {annual) \ |Native forb & other
Grass (perennial) [Matve shrub ¢<1m)
Othes {snual) [Exotic grass
Omher (parernial) Exofic forb & other
|Leat & stck itter
|Rocks
Cover abundance scale Bare ground .
Modified Beaun-tianquet & scale Cryplogems
Total 1 100 100) 100
1 <5% - rara |7t Disturbarce Fire camage:
2 <5% - commen Clearng (inc. logang): Storm damage:
3 5+25% Culfivation (nc. pasture): Trampling:
“ 25-50% |01 erasion Flood damage’
5 50 - 75% |Firmwocd cotection. Faral harbivores:
6 75-100% ISWaM |omer
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BioBanking Fleld Sheet

JACOBS ¢, Alloiad Meh/Good - Eor

|Survey Site Form - BioBanking fsioin: 280 o\l oww dang  vegetation zone:
Date AETERYS Suveyorisy  Lul S Clews
Wayport 10 | 4 &6 Photo mumbers 12472 [ZC{({ \24 2
Coordinates = Pholo direction N E s w
s
Mapped Vi nhpe | CAW Candition: Low o
Wﬁd. Sieap [Aspect (degrees or cardinal). \AJ Altitude: AT
Topography: crest. ndge, upper siope, mii slope, down siope, mj@dm watercoursy, escatpment, lerrace
Guology: dasalt. granite. conglomerale, sandsicne, sitsioneimudsione. siie, @l imesigoe, metamorphics, gravet, ?
Soll type: sand, m,@,a&em. graval, skelatal, ? Isw‘aﬂﬁbmzw reenoved, fll IA
|Remnant 1 Okt growth (uncieared):  Yes (o (Dndocded? Yot dvee S Aparz € EN .
Vegetative Structure (lomation) = Dpe. Lo i |Ecoiopicatty Dominant Layar (EDL) - most biomass = \/
Strata Haight nterval Mecian | Est cover |Dominant Species & Dominance C%i
E
Eue M ce\te an g
L \S ZOM ekl bAUS Ae—e Xitorn. b
, 6, ThiatersnT QS}%\#:&( [
T2
73
__&_) £ 5 ‘\:\k\ Sl v 8
st . hera goc o%‘zo—1 -1
s2
DicmeAra TGS
G 5 Z_')ncw‘v" S U_Jc\xp\(\(f\t'\
R TR R W | PO
Tree height (cino) leval ground or top of slope » dslance Fom lree x (top% + botlomae) ) EalL )
Tree neight {Cino} fram boltom of sicpe = dstance from ree x [(1op%% - boltom %)
Definitions
Domnance d = dominani; ¢ = co-domirant; = = subdomnanl; a = assccisled
Extrnated cover | = molated (0.2-2%) v » vaty sparse (2-20%); § = spacne (20-50%); m = mid danse (S0-B0%), U = dange (50-100%)
'‘Walkaer & Hopkins height classes: 1:3m = dwarf, 3.6m = low; 8-12m = mid-high. 12-20m = L3l 20-35m = vary L, >35m = extremaly Il
WAH Crown caver: <0.2% = isolsted treas of cumps,; 0.2-20% = opan dand, 20-50% = dand, 50-80% = apen forest, BO-100% = closed forest
|50m Transect 10 Peints - Feliage Projective Cover {Ground cover tally shael, 50 points along 50m transact
[ Canopy % (photos)  |Midstarey % JExobc % | - every 1m record if plant intarsecss {nas) point
5m 20 = D |Native grass 1y - I Total (hitsi0)
10m & o (=] “ l .
15m < (o) (=} g /’
20m =y ) [
26m 20 =) o
30m 0 o o Native othar (harb, fem, sedge, etc) tady - 3 Tolad (hils/50)
35m Cf *] O () J’H’\r ,H'l—[/ { -
40m ) o 5] ) P,
{45m S0 C o
“0m 755 Lr O
Total (sum { 10) = 7.6 2.3 G'7.. |Native sivub tairy - Totnl {hits50)
|Larger 50 x 20m phot O‘/
rLonpm of woody debris >10cm wide & >0,5m lang o ’
|Propertion of cancoy p. regenaration (w? |Exatic EWWMW. Tatal {hts/50)
: I 26 4
|Mumter of irees wih hatiows ~sem (@) /
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BioBanking Field Sheet

JACOBS

Site ID: % Survey type:Quadrat 20m x 20m
Species Cover Abund. Species Cover Abund.
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Sp, Richness |Native Exotic Ground Iayer % 1x1 plals a1 02 Q3 Qs
Tree Native perannial grass
ISmub l Native oher grass
Grass (annual) Native lort 8 olher
|Grass (perapnial) Lt/ [Native shasd (<1m)
Other {annuad} lExoﬂc orass
Othar (perennist) Jexotic foro & otner
JLest & stick Mar
[Recks
Cover abundance scale IBTN ground
Modified Braun-stanguet 6 scale Cryplogams
Total 100] +0D| 100 100 100
1 <5% - rare Plot Cisturbance Flre damage:
2 <5% - commoen Clearing (inc. logging): Storm damage.
3 5-25% Culiivalion (inc. pasture): Trampling:
4 25-50% {50i eroslon: Flood damage
5 50 75% |Fromood cotestion: Feral hetbivores:
v 75 - 100% |Stock grazng Other:
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BioBanking Field Sheet
. \ ) S
JACOBS = Mlunal- o
|Survey Site Form - BioBanking stei: 24 — | |vogotationzone:  CAW [ £ (=T
[oste 2/41/20\5 Surveyar(s)
Waypoint |D 214- 1 Phatonumbors | )2 &€
Coorginates : Phato direction N E s w
|Mapped vogetationype: £ FE T /(€ Candition: Low |Moa-geds)
Slopa: G)@ Mod, Steep |Aspect (degraes or cardinal): ; Altitudo: | —

Topography: cres!, ridge. upper slope, T( % down slope, guily, fat, depressian, watercourse, escarpment, lemrece

IGooIogy: basall, granie, corgamerate, sandsione, smsmmmmfw fmesione, melamorphics, gravel, 7

|sw type: sand, loav,/clay)qnmc gravel, skaletal, 7 ]sml disturbance: W topscd removed, 8l l
[Remnane | O growai Tuncieared).  ves /G sOndipdoa?  lour cp Iee &
Vepelative Structure (formation) = [ gan {ce—te |ecosogicaty Dominent Lsyer (EDL) - most biomass = e drs Uy
Strata Heignt Intarvas Modian | Est cover |Oominant Species & Damnance 7
E o
Eveali, vl oot e aa
4 Y
T '20 B Z;VH E ocan u(!;‘\'\/) &J ¢ ena S
Porao Moy, AL
[y
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T3
[ T U P N
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Z W O\ e e
52
Perrrsedurs Ao Naed aanin - i
G [ ‘{k-,.,,urx' —\ \'.w-# 4,‘ oy
Clicantsalh o NGy \JedcAn i A
g
Tres helght (clno) ‘evt ground o lop of sicpa = distance ftom tree x (fap% + botlom™)
Tree height (clino) from bottom of slope = datance from tree x (Yop® - bottomS:)
IDeﬁmbo'm
Dominance a = gominant. o = co-domingnt; § = subdaminant. & = Issocsed
Estmated cover | = isalatad (0.2:2%); « = very sparse (2-20%); 5 = sparse {20.80%); m = med dense (S0-80%), d = dense (80-100%)
'Walker § Hopkrs haight classes: 1-3m = owart, 3-0m = low; 6-12m = mid-high; 12-20m = tad; 20.35m = very 1al; >3&m = axirermnly tal
'WAM Crown cover <0.2% = soated trees or clurps; (.2.20% = open woodland, 20-50% = weodiand; 50-80% = cpen forest; 80-100% = chased forest
50m Transoct 10 Paints - Falage Projective Cover Ground cover laly sheel, S0 ponts slong S0m ransect
|Point Canopy % {pholos) [Midstovey % IExoec % - @very 1m record If plant Insarsects (hits) point
sm %o o & INatve grass.taty - ‘Hﬁ/ . , Talsl {INl/50)
10m (= [od] o ” '
16m 2> c o 3 é
20m o fan) [ /'
26m [@] o) [@)
30m O O =) |Nesive othar (reeb, fem, sedge, exc) taily - Total (Hes/50)
= 6 s 1o | ‘
40m (2] [#) o) /
45m 20} \ O (o) Z -
|50m - 20 (¥
Totd(sum/10)= |5 E [ Nafive shrub taily - Toral (nits50)
JLarger 50 x 20m plol A
JLenain of woody detwis >10em wice & >0.5m long Om O /-
Praparfon of canopy sp, regenoration ( 09 / JExocte tally _‘m—/uu' % W“/ M ’ Total (hits/S0)
: -Wf b2/
lNunhor of traes with hollows >%cm 0 %
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BioBanking Field Sheet

JACOBS

Site 10: 34 - ' Survey type:Quadrat 20m x 20m
Species Cover Abund. Species Cover Abund
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Ise. Richness Nalive Exolic urvd Ly % 1x? plots o Q2 a3
Trae |nstve perenreal grass
Snub [Nauve other grass
Grass (annua) \ |Natve fort & cther
Grasss (perenial) |Nstive st (<1m)
Other (annusl) |Exatic gass
Other (purennial) |Exatic fort & omer
Leal & slick ier
Rosss
Caver abundance scale Bare ground
Modified Brauntbianqueal 6 scale [Cryptogams
Total 100} 100 100 100
1 <5% - rare Plot Disturbance Fire dsmage:
2 <5% - common aring (Inc. '0ggng): Sioem damage:
3 5.25% [cunivason finc. pasture): Trampling;
4 25-50% |soi erasica: Flooa camage
5 50 - 76% [Frewaod cotertion Faral harbivores:
¢ 75 - 100% |5t0ck grazng: o
|
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JACOBS Mlowad- oo
Survey Site Form - BioBanking Sita 10: gq =T |Vegetation zone: e o oy (AN
Data z/al z2o0\s Lokes clowss
W aypaint 1D 294 -7 |Photo numters \2s49 \ L6 \Zé.l
Coordinates IPhoOo 1 N E s w
Mappod Vegelation type: __ AN T Condon Low y@ood
Slope: Gentie. Mod, Flear’ anoc' (dagrees or cacdinnly  \_J\A) Altitude: Z 2,
Topography: cres, ndge, upper slope, mi sfope, /M, dawwamme.mm. tarrace
(Geology: basall, granite, congio dsione. sitslone/mud n}n}uﬁ limestone, melamorphics, gravel, 7
Soll type: sand, W,&W gravel, skedatal 7 |Soil disturbanca: intact, topsall removad, (il |
[Remnant / C1d growen (uncleared).  Yas (o Undocided?
Vogetative Strucaure (formation) »  DZe. Le—k ]Ecuomcany Dominant Layer (EDL) - most biomass = (_ “—-w
Strata Haight intarval Madan £51 cover |oominan Species & Dominance
E &
= u(a.h,u{'\_)s "'trc-‘\ P
T \O - 2{M (D5t nh A
T2
) { Q> Oy IR IR
"‘1 .. -
3 4 (&l
rl 1) Lo G -_-_[‘l,;.stil
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Tree 2oight (chno) laval ground or 10p of slape = datanca from troo x {lop® + baltom )
Tree height (cino) from bottom of sope = distance from Lee x |lop - bottom®)
Definficrs
Domingnce d = dominanl; ¢ = co-gomnant, 3 = subdomrant a = assoclaled
Estimated covar+| = soated (J.2-2%); v = vory sparse (2-20% ), 5 = sparse (20-50%) m » mid donss (50-80%) d = densa (50,100%)

Wakar 8 Hopiuns neight classes 1-3m = dwarf, 3-6m = low. §-12m = mid-high; 12.20m = lalt. 20-35m = very lalt >35m = extromely tal
WEH Crown cover; <{.2% = (solated lroas or clumps; 0,.2.20% = cpan woodland, 20.80% = woodland, SC-80% = cpan forest. B0-100% = closad forasl

Jsom Transect 10 Poirts - Foliage Projective Cover Ground cover tally sheed, 50 points along S0m Yansacl
froint Canogy % (photos)  [Migstorey % |Exatic % | - every 1m record If plant intersacts (hits) paint
230 =) 2O |native grass tally M_H, ' Total (s/50)

10m (@) (] \od “Hﬂ"“\‘/ “H‘H/ .

15m D o qeo (_t 2 /

20m 20 \Oo o ¢
25m zD SO | 0=

0m Z0 s {=) Nalive othes (her, ferm, sedge, eic) Laly - Total (hils/50)

35m 70 \D LO % -i»‘u{_t/ l ” .

40m o ¥ 20 Z 6 /

45m 6O = 40 s

50m =2 (] [

Total (sum (10)= L&y \L-S Y6  [Native s taty - Tolal (hite!50)
JLarger S50 x 20en plot \
ILenolnolwoodydebﬂs =>10cm wide & >0 5m long 2‘" (:)/_'
[Propadion of canopy sp. rageneratan I w '/‘ Exofic taly -‘m/ Totah (ts/50)
Number of irees with holaws >5cm 0 \ O/‘
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{59 Richness Native Exotic round tayer % 1x1 plots [#]] Q3 Q4
Troe [Native pererial grass
Shrub Nalive othar grass
Geass (annual) @7 Nalive forb & other
Grass (perernial) Native shrub (<tm)
Olter {annual) |Exolic grass
Othar (perernisl) Exotic forb & othar
Laad & stick lither
Rocks
Cover sbundance scide {Bare ground
Modified Braun blanguel & scala |cmtogams
Tolsl 100| 100) 100 100)|
1 <5% - rare |Fiot Disturbance Fire damage:
2 <5% - common |cesiing (nc. 1ogging) Storm damage:
3 5. 25% |cumvation (nc. pastise): Tramping
4 25 - 50% |50t erosion: Flood dsmage;
5 50 - Th% Firewood collecton Feral herbivores:
6 75- 100% |stock grazing: Cther.
|
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Survey Site Form - BioBanking Site ID: 5? |Vogotation zona: RE &t
Dste 2/9/ 2015 Suveyorisk £ deps Cloins &
Waypont ID 314 Pholo numbars
Coordi :‘ IPholo direction N E S w
[Mecpes vegstatica type: £ F (= #~ Condition: Low
|Siope: , Steep [Aspect (degreas or cardinal) < SAAJ [AMitude: RL A SRS

Topography: crest, ndge, upper siope, nid siope, down slope, guly, Bal, Jepression, walercourse, ascarpment, 1erace
Guology: basall, granile, congicmersie. andstons, sitstone/mudsionn, shale, aluviam, limestone, metamanmhics, gravel, 7

Soll type: sand. loam, day, arganic, grave), Skeletal, 7 ISoll disturbance: niact, topsof remaved, il l
|Remnant / Old growtn (urcieared) Yes i No | Ungacidea?
Vegetative Struciure (formatian) = lEcdoo’coly Dominart Layer (EOL) - most tiomass =
Swrala Helght interval Medtan | Est cover |D Specas & Dominance
E

E veolay) oS
& 70 ZZW Fordllihus  andVocc =g

b Anaocia ra
3t
T2
T3 -
P L% St e SO Ane ST
$1 \ R s Ure cad or‘lé'f o\
s2 )

MWeso\reaa stieade S &',mjbm ge.é,dm—

G . Sealcio mo(‘(‘.op'. o on S\ S
Car 5o whate

Trae haight {cina) level grodnd ar top of slope = datance from kee x (top% + nottoTY)

Troa haight {cino} om botiom of slope = distanca fram tree x {lop% - bottom %)

Definitions

Deminance d = dominant; ¢ * co-deminant, 8 =% ant, 8 =
Estimaled cover | = isolaled (0.2-2%), v = vary 8parse {2-20%); 5 = 5parse (20-50% m = mid donse (50-80%); d » densa (80-100%)

Walkor & Mopking haghl classes. 1-3m = dwarf; 3-6m < low, 6-12m = md-high; 12-20m = tall; 20.35m = very lalk >35m = catromely tall
WAH Crown cover: «<0.2% = solated reas or cumps; ,2-20% = opan woodiand, 20.50% = wacdand, S0-80% » cpen foreet; B0-100% = closad foresl

50m Transact 40 Points - Follage Projactive Cover Ground cover lally sheet, 50 points slong 50m transact
|ront Canopy % (photos)  |Miistorey % [Exobic % | - every 1m record It plant Intarsects {his) point

5m S \ O O  |natve grass taty - w M % JH_‘, ’Hﬁf Total (hes/50)
10m < 20 O ‘"'H/ {'H"/

15m 5 \o [¢) “l 7 é ‘
20m S Z0 Lo /‘
25m 40O | 5 D

30m 2D \o D [asive other (herb, fen, sedge. etc) taty - u ' ‘ Total (its/50)
3&m 2.0 \& o)

A Y

40m S 20 o ko /.
45m \O S le)

50m \O (] O

Tolai (sum  10) = \3./ 2/ O7/-  INativa shrun tally - | I ' Total (hits50)
jLarger 50 x 20m pict 4 -/
Inmmofmodymnmmhommg 5N\

Froportion of canogy sp. regeneration . |Exotic talty - Totsl (hes/50)

| \/ I G/
[Numser of trees wan otows >Sem 0
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Site ID: S ‘i Survey type:Quadrat 20m x 20m
Specles Cover Abund. Species Cover Abund,
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ISp. Richness Native Exolic d iayer % 1x1 plots Qt Q2 Q3
Tree ' Native perennial grass
FSI\nb lNao\m olher grass
Grass (annual) \ g {Nstve torb & other
| Grass (perannial) [Natve snrib (<1m)
(Other (annual) IEmbc grass
Other (perennish) Exotic forb 8 ofher
Leafl & stick litter
|Rocks
Cover sbundance scale IBaragrwvd
Modified Braun-blanquat 6 scalke Crypiogams
Totad 100 100 100] 100} 100)
1 <5% - ram |Plot Dssturtance Fire damage:
2 <B% - common Cigaring (inc. legging). Storm damage:
3 5-25% Cultiva¥ion (inc. pasiure). Trampling:
4 25 - 80% Soi arosion: Flood damage:
5 50 75% |Firowaos cotection Feral herbivares
6 75 - 100% Jst0ck geazing: Gther.
|
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JACOBS N yed 0of
Survey Site Form - BipBanking Y= |vogotation zone: 1< [ L [
Dt __// 2/2¢15 Surveyons): “Cu Ras hns
Waypoint ID L0 Photonumbars | | 276 \27%2
Cocrdnates = Phato di 1 N E S W
N 3
Mappod Vogotation type. /7 3 (- | Condition Low glog
—— -
Stopo: Gerie, Mod, Steep ]Aunct {degrues or cardinal). < Altitude: 7 2 Sk
Topograply: crest, fidgs. upper slopa, mid slops, down slope, lpdly. me ascarpment. lensce
[Mmmmmm dstane, silsloneimudstons, shale, slivtim, imesione. matamorphics, gravel, 7
IW type: W orgenic, gravel, skaletal, ? lsou deQWW removed, Sl l
[Romnant 1 Cid growth (uncivared)  Yes (NG HUndecided?
Vegelative Strucaure (lomation) = £ et Lions 57T JEcongically Dominant Layer (EDL) - most blomass = (Dt
Strata Height Interval Medisn | Est cover |Dominant Species & Dominance 7
E é
23
1 N
£ U(u"' £ TLOC T, AN (pie= ((I\
-~ ’ . f ' r r 2
LR piak 2,("*1 Aol carpe 2 AN €
T =N
T2
T3 .
,\. €y A h-»r)(\Q,.',i =
St - Aeoeaen o o o R C N\ S
ot wDmen \- Ca
4 £t AE AN
S2 .
M e re\oeng £ ped Ao S
G - \ ‘-v‘\..,‘s_l(‘l e f_[\";
Scocuim oot g
Traw haight (cine) leval ground o top of 8l0pe = dEIANCE ITam ee x (Lop® + batluens)
Tree heighl (cinc) fram bollom of slepe = distance from trae 2 (lop - bollom®%)
Definitions
Daminance ¢ = dominanl; ¢ = co-dominant; & = subdeminant; 8 =
Estimated cover | = solsted (0.2.2%); v = very sparse (2-20%) 3 = sparse [20-50%) m = mkl dersa (50-80%); d = denss {B0-100%)
Wakknr & Hoplins neighl classes 1-3m = gwarl; 3-8m = 'ow, 6-12m = mid-high; 12-20m = 136, 20-35m = yvery L8l »35m = exiremely 181
WEM Crown cover; <0.2% = isoatad trnes or clumps; 0.2-20% = open woodland; 20-50% = woodland; 50-80% = apen forest; 83-1005% = chosed forest
50m Transect 10 Peints - Foiage Projective Cover Ground cover tally sheel, 50 points along 50m transect
Pant Canopy % photos) |Midstorey % |Exobic % | - every 1m record if planl intersacts (hits) paint
5m Z GO O |Nesve grass tavy - Total {hes50)
o 5 B 1o S
15m 20 Q0 o 76 /
20m 40 5 o 2
25m kO 7.5 [2)
30m 20 70 (2] JNasve other (horb, fem, sedge. otc) kaly - Total (hits/50)
35m O o (&) .
a0m [ 0 T \ 0/
45m S A% (@)
50m O >0 D
Total (sumn/ 10) » \7 33 o Native shnub taby - Tokal (hits50)
|t arger 50 x 20m piot .
Length of woady dabris >10cm wide & >0 5m lang O m O /'
IPmpomon of canopy sp. regenaralion [OO Vs Tmm Ity - “ \ Total (hits/50)
lNunbm of lrees with nakows >5cm ( ) \ L /'
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Site ID: 60 Survey type:Quadrat 20m x 20m
Specles Cover Abuid. Species Cover Abund
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|sp. fctinass Nafive  |Exomo (Ground layer % 1x1 plots a1 Q2 Q3 Qs
Trou INallve perennal grass
Sheud iNativo ofher grass
55 (anaual) [native forw & omer
{perencial) |ative st <1m)
Othier (snnusl) |Exouc grass
Oter (parennial) \ 7 JExatic forp & omer
|Leat & stick titer
IRoca
Gaver sbundance scale |Bare grouna
Modiflied Braun-nlanquet 6 scale Cryptogams
Total 100] 100 100 100
1 <5% - rare Piot Disturbance Fire gamage:
2 «5% - common [Clmading {inc. logging) Storm damage:
a 5.25% [Cultivation (inc. pasture)s Trampling
4 25-50% |Soi ercson Flood damage
© 50 - 5% |Firawoad sollecson: Feral hertivores.
3 75 - 100% }snoam Other:
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|Survey Site Form - BioBanking |sicip: —GEp=@ | |vegetation zone: RFEF Yook < .'¢i4_
[oate 3[q/ Zo|g Surveyors): L vras ClewonS
veaypaint 1D e \6 Phata murmbers \247

Coortinatos i Photo drection N E s w
JMapped Vegetation bype é e+ Condiary o Low oc-&aoo
[Stope: Gente, Mod, Steep ]upocl (degrees or cordinall: CA4ad— |Aniude: %O A

[ Topography: crast, rdge. upper slopa, mig sope, cown Slope, guly, /oofnssaon watercourse, escarpmant, terrace

pria
Goology: basall. granite, conglomerate, sandstone. silstargimudsione. sv}n'o. W Amestgne, metamorphics, gravel, 7

lSol type: sand, M organe, graval, skewala, 7 ISoll dlﬂurbancméu( 10ps0il remaved. fill l
Romnant / Old growih (uncleared): Yes ! Undecided?
[Vegetatve Struciure (formation) = oo Lro—~7 IEco\cgcany Dominant Layer (ECL) - masthomass = ¢ ~eA B2\
Strata Heighl intervsi Median | Estcover [Dominant Species & Dominance aild
E
. \
Evca.no:yvph.ls f(‘-c.p-.(o-—f\a(_s (J}
T1 \g 20 M &u ((__Q.g','l[{\,'; A‘d,(U(CM (ctq"
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olea Eoy gpo-e
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Avstda koS  agsvang
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Covmmall.m VA o
A

Treo height (cino) lavel ground or top of siope = ditance from lree x {top6 + bollem®e)

Trea heighl (cEno) from bollom of sope = dglante lrom es X lop™ - botlom )

Datnitions

Damnance d = domnani; ¢ » co-dominand; s » aubdominanl, a = associaled

Ealimated cover | » lsolited (0.2-2%); v = very sparse (2-20%), ¥ = sparss (20-S00% ) m = mid denes [S0-80%), d = danse (60-100%)

Wgkar & Hopking height classes: 1.3m = dwarf; 3.6m = fow, 6-12m » mic-high, 12-20m = talt, 20-35m = very Lel; >35m = astremaly tal
WEH Ceoan cover. <0.2% = isulaled rees of cumps; 0.2-20% = cpen woodiand, 20-50% = woodlang, 53-80% = opan foresl; 80-100% = cioeed ‘ores!

50m Transect 10 Points - FeHage Projecive Cover Ground cover taily sheel. 50 ponls sfong S0m transect
|Point Canopy ' (photos)  |Midstorey % [Exctic % | - avery 1m record if plant intersects (hits) pont
Am 4o O IO |Native grass tally - Total (hita/50}
10m 40 &) o)
15m 70 O [ >
20m bO [=] o O / p
26 [ O o}
30m 40 O D |Native other (herb, fam, sedga, atc) taty - Total (hils/50)
35m “4o o [® ) ( .
pres o <3 (= Z )
45m 20 ) o) ¢
b0m 40 O [2)
Towl (sun / 10) = ‘\’L \ 3 |Nalive shrub talty - Total (nits/S0)
|Lseger 50 x 20m piot v S /
Ixcngmocwooaymrismmwidu»csmumo Y ca O ’
™ - , o
Ii’mwﬁono&cmowsp reganeration \oo v | MW’”H, WM ’ N ’/u’*‘{//w, Total (hits/50) )
[Numbse o irees wim totaws >5cm | © -H'H' “\ 6{6 /i
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Sp. Richness |native Exotic leyer % 1x1 plots o1 @ Q3
Tree Native parannial grass
Shrub Native ofher grass
Grass (snnual) \L Nalive forb & oher
Crass (perennal) INalive sha (<Tm)
Other {arnusl) lExolbc oass
Otter (perennial) [Exotic o & omer
ILeaf & stick |ner
|Rocss
Caover abundence scsle IBare ground
Modified Braun-blanquet 6 scale Cryptogams
Totat 100) 100 100] 100
1 <5% - rara |Piot Disturbance Fire damage:
2 <5% - commoen Clearing (inc. logging) Storm damage:
3 5-25% JCuttivasion (inc. paslurey Tramping:
a 25-50% [Soil ergsion: Flood damage:
5 50-75% [Firomood cotaction Feral herbivores
& 75 - 100% |stock grazng Cther:
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|Survey Site Form - BioBanking IsiteiD: Delence  Z— [Vegetationzone: S H\sJ e \nS
loate \ \o/ze\s ISuvcym}: Lowac A girs>5
Waypoint 10 b g’ {Pnoto rumbvers Z 2o — 22 by
Coordnates : 2 3.&@ 6 Photo drectan N E s w
N f(1544sS I
Mupped Ve typn: W Condilicn: Low nog
Siope: , Mod, Steap |Aspect (degrees of cardinal) Nt" | Antitude: ﬁ’z wA
Topography: crest, ridgas, upper slope, mid siope, Mﬂly. Sat, doprassion, walercourss, ascarpment. jerace
Geology: basall, granite. congiomarate, sandsione. silistonedmudsione, M‘“ imesionn, metamorphics, gravel, ?
[oit type: sand, Toam, Sl organic. gravel, skoietal, 7 [sei dulu@mow Temoved, fil |
[Remnant | Ot growdh {urcieared): VW Undecided?
Vegetative Stucture (lormaton) = 3 Zan  {ore 77 JEcologicatly Dominant Lsyer (EDL) - muost biomass = wm‘—/
Strata Hesght interval Medisn Esl cover Doeninant Spacies & Dominance
E o
Eocal, stve ekl iy cone
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aOlad '-f Ceq
S2
C L-"(_\';;. AR p e #Y
G . S\ esneda L
(‘.ar"—’\-"""-*, Corwasl«
Tree haghl (chno) laval ground or kop of siope = Mdstance Som lree xm + botiom®)
Tree heght (cino) from bottom of sicpa = distance from Iree X {top%h - bollom3y)
Dolinbens
Damnance C = cominant; ¢ = co-gomingnt; § = subdomina, a = associaled
JEstimated cover | = isolaled (0.2-2%) v = vory spersa (2-20%) 3 = sparse (20-50%); m = mitt denee (S5C-80% ) d = dense (A0-100%)
Wakar & Hopkins height casses: 1-3m = dwarf; 3.6m = jow; 6-12m = mid-high; 12-20m = |8l 20-35m = very tal; >38m = axtremely tall
(WEH Crown cover; <0.2% » isclated trees o clumps: 0.2.20% = opan , 20-507% = dand. S0-50% « open forest: 80-100% = closed forest
S0m Transact I 10 Points - Foliage Projective Cover Ground cover tally shaet. £0 points along 50m ransect
ot Canopy % (photos)  |Micstocey % JExosc % | - every 1m record if plant ntersects (ms) poit
5m \o [&) O Natve grass tally - Total {nitar50)
10m @) 22U © W'
15m @) 20 () ,\*—\—\’ -7 Z/ /
20m S 20 [®) ’ ,
25m @) 30 (o)
30m O 20 ) Native other {herb, fem, sodgs, elc) Lally - \ l Tatal (hRs/%0)
35m [®) \D 1)
A0m [e] [7] 0 Lk -
50m 76 O [#)
Total (sum / 10) « 1; S \7 D |Native shrup tasy - Total (his/50)
Largar 50 x 20m plot \
Length of woody debris >10am wide & >0.5m jong O /
o ‘
|Prosortion af canopy sp. regenaratan \00./ Exatic raw-"‘u_‘/ " H ] Totat (hitsi50)
4. - 1]
Number of trees with hollows >Scm [3) ] L ‘i‘ /'
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JACOBS

BioBanking Field Sheet

sitein: Ueten é—_‘- Survey type:Quadrat 20m x 20m
Spacies =gz Cover Abund.  |Species Cover Abund.
' %-’uge.Lm'ITfU.S rmelrsca g 1 2 I
P freay ta(‘ £al ¢ cJﬂ l ‘-(» 2o o
’_DM&&.?.MJ:__SMM; 3-8 1O s
« fizendosti d Lu’w-xkq 2 25 |
b el de  ArinXra 4+ L 2o |«
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o HaldeMo.e i Ytalacers ] L | =Yk
L C.] » ™ aclon b 3 \ { 54
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v Brvro S sens ‘,\--“'L = 7% fe
w (o X elln ac S - sl
b ?J':(‘L_ [ NAPEIY A \ \ s8
19 sa
30 jeo
(43 o
73 X g joo
s 670 - E, Lo W 24 J oy
e | L2
e
28 e
18 07
AL o
N 29
sl o
3] "
3 e
Es] m
t2) 74
w
B re
1 n
(2 il
& e
o0 24
ISo. Richnass Native | Exofic Geround layer % 1x1 plots Q1 Q2 Q3 Q5
Tran Nafive perenrial grass
Shrup Malive otner grass
ress {annual) \ Native forb & othar
Grass (perennial) [Native sheus (<1m)
Oer (srunl) |Exotic grass
Omer (parennial) |exotic form & other
JLaat & stick strer
[Recks
Cover abundance scale [Bam  ground,
Mcdified Braun blanquet B scale Cryplogams
Total 1 101 100 100 100
1 <5% « rare |Frot Disharbance Fire damage.
2 <5% - common Cleating (inc Ioo!m: Storm damage:
3 5-26% Cutwation (nc. pastura): Trampling
4 25 - 50% |Ssil erosion: Flood dsmage.
5 50- 75% [Firewond cotecsion Feral herbivores:
6 75 - 100% [s100x grazing: Other
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BioBanking Field Sheet énh"’)\ \/
¢ \,\c\ r.w\_ Y’ ‘(t’:\r“‘S — MQJ /&004

[Survey Site Form - BioBank IsiteiD: Miarsdeia A |vegetation zone: A2\~
[oate Hle/2015 Jsuveyortsy. L oleas Aot
Waypcint 1D (4 [Proto rumbers ZLO A S =22 ¢
Cocrdinates I—E‘ 2 L s 70 Photo direcson N E s w
v _b2sH4 g2 e
Mapped V, on type W tion: Low @
snoporM Mod, Steap lAuncl (degreas or cardinal): (/\d—- h.gm; q;m
Topography: crest, ndge, upper slope. mia slopa, down slope, gul Sion, watarcoursa, escarprent, lerrace
IGeology: basall, granile, conglormerate, sandsione, 0, ‘aluviam, Imestons, metaenorphics, gravel, ?
Fol typit: sand, mm# organc, gravel, skeetal 7 lsal disturbance: intact. sopsoil removad, fil l B
|Remnant i Ot growth (uncleared).  Yes u?
[Vegetative Structure (formation) = vl lEoulnqawy Daminant Layer (FDL) - most blomass =
Strata Hesght intesval Median | Estcover |Dominant Species & Dominance
E
&1 sr ot sus waollax c onng
T : A
T2
T3
;\( CREC g s .rﬂ--}‘.‘\ e/\,':.'i
S1 . '%.{'(\( Ly ‘ '("(Ll{ (\1—(‘
52 :
Lr oy { : LAt ‘J'\_r'rﬂ
G '\G_Ut;f/!/» 1 Loy 3
c’l\rlo, Y & Clr R g oman M :f ,'/L;/'n

Tres height (ciino) level ground or top of slape = distance from t6a x (lops + nolwm%)‘v'
Trea height (ciing) fram boltom of slopes = distance from Iree x {top% - boltorn%)

lk\/\s ‘)(& &7 .‘ “ AT \ j“{ ((?"- - ‘\. - " .|J' f\'{._.

Dafrdions
Domnance 4 = goenrant: ¢ = co-dominant, s = subdominant. 3 = a5s0Caled

Etsnmalno covar | = solated (0 2-2%); v = very sporse (2-20%) s = sparse {20-80%); m = mi dense (SO-E0%); ¢ = denge (B0-100%)

Walker & Hopking haighl clesses 1-3m » dwar’; 3-8m = low; £-12m = mid-high: 12-20m = 1ak 20-35m = vary tal; >35m » extrernely tal
(WaH Crown caver <0.29% = Isolaled Irees or chumps; 0.2-20% » opan woodand; 20-50% = woodland, 50-80% = apen fores!, 50-100% = closed Sorest

50m Trarsect 10 Points - Folage Projective Cover Ground cover taty sheal, 50 poinés along 50m iransact
[Poire Canopy % (photas)  |Misstorey % JExotic % |- every 1m record it plant intersects (rits) point

S 20 (@) 0 Native grass taty ’H‘H__W ’H_H— ‘H_H_ Total (hils50)
10m \es s O I

15m S o 0 ’
20m \O (®) ) 2 Z /'
75m < o D

300 [@) [@) D Ntive other (herb, ferm, sedge, ato) tally - [Total (nits/50;
45m \o (@) o) '
fsom

Total (=um / 10) = \%7. 0SS O7.  [INatve shrub ity - Total (has/S0)
Larger 50 x 20m plot N
Lengih of woody debvis >10cm wide & >0 5 long O/,
Owm

Prapanion of cancay $p. regeneration ‘ 007, [Erciery- ﬂ.ﬂ_ _‘.“.\.— _u'“— ‘“‘H, Tatsl (hisis0)
Number of troes with holiows >5cm \ i /-
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BioBanking Field Sheet

JACOBS

Site ID: W‘j‘f‘\‘ a Survey type:Quadrat 20m x 20m
Species Cover Abund.  |Species Cover Abund.
Lu)\fﬂ Lo wigd e + s? | afs 457 €, Teelcorrias
s Pvrolia Seteilera !
g 'ﬂ-cm—«. pe '{].»-'o.tl/< =~ L{ Z
b | 20t ¢
4 | 20t P
iyl i o
) ''s 2 =2 L
rlananad audeal, s+ 3 |20t o
w0 : A peo.en s T i 2o |
qQo__lcrice e 4 |Pot |o
e fa as's  pdic Ao y 2ot |-
v CANS L\« s olg ciccsS { z o3
W Dige a Iosa'l(ﬁk_.“ €T \ \ al
& E [ A .\..’H/\ < B \ \
Chacine leoclna + 2 2ok
¥ NECLSY PR P P T N
QJ\A\:Q@‘LU-@ ol T+ \ \ o
!’A(CICLL\ .»N:r. «u‘-\ SNES T l 2 o
bo Soc e d 3N sedlanr, oy o
ll'—;\:rn L - Ll cade T A \‘ e!
2 s A Ao V vi o \ \ ez
| & HDA(EL-L)L.'UL' J%ff' £ B A \ o3
I"(i VC—‘)“C{)\'\;H" Al}al‘--z T \ ‘ -
S jos
B s
2 I’
28 o
=] |
20 o
n tal
LV trd
33 3
4 ™
x5 o
Ed N
| i Ty
Bl e
sU n
M0 jco
|so. Richaess Native Exstic round layer % 1x1 plots o1 a2 o) Qd o5
Tree INlm parennial rass
Fshnb I)TAM ofher grass
Grass (sanusl) ls [Nasve forb & omner
Grass (parannial) le shrub (<im)
Othor (arma) |+ |Exctc grass
Other (perannial) Exotic forb & other
Jeoat & siick itee
[Rocks
Cover sbundance Scak Em ground
Moded Braun-blanauet 6 scale Cryptogums
Total 100 100) 100| 100
1 <5% - rare Piot Disturtance £re damags:
2 <5% - common Clearing (iInc. mhq} Storn damage:
3 5-26% [Cultivation (inc. pasture): Trampling:
4 25 50% |sail erosion: Flood damage:
5 50-75% Firewood collsction: Feral herbivores
6 75 - 100% Stock grazing |omer
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BioBanking Field Sheet gnw

o4

/ Gaod

JACOBS Sthale Platns ~ kkad

Survey Site Form - BioBanking IsaeiD: Defeonces P2 |Vegetation zone:  €H
Date \/io/ 2o\ Suveyoels) [ oA g Clewans
Waypoint ID 6%& JPhoto rumbers | 2200 22\ 202,

Cocedinates z é z'i-’; \-zl' q {Pho(o drectaon N E S W
Mapped Vegatation type: €. P\AJ Condition Low rGglacad
Slope ' Mod, Stesp Iw (degrees or cardinal). 4 o |Anitude: 41 wA

Topogtaphy: crost, rkigo, uppar slopa, mid sYope, down slope, wl!,ii)mssun WHLCOLEE, escarpmant 1erTaon

looolooy: casail, granile, conglomerate, sandstone, sitstoneimudstons, f\‘)ﬁn $mestone, metemorphics, gravel, 7

[80! type: sand, loun/&‘,/m gravel, ske'atal, 7 ISou disturbance: Wp&oﬂ removed, fill l
Remnant { Ol growth (uncieared) @)@Ilkdmo’i Fare, |pr) ar frec S (O~ EScnp Asﬂb
[Vagetative Stucture (formation) = oz |Ecoiogically Dominant LaydedEOL) - mast biomass =
Sirata Height nterval Medan Est. cover |Dominant Spacies & Dominance
E

= uCOX-;(‘Jl«:S matdlod cana

no\s 20

T2

T3 -

A "V"M = \A&fom

S1 ’ 2 e it e

[ T PQIWQ

S2
N Ay raoshls e
G v ST < ey —genaq
. -~ !
Peisdid g
Tree neight {ching) el gound or top of sicpe = dstance from troe x {top™ + batiom®)
Tree height (clino) from boltam of slope = dislancs from Iree x (loph - bottlum?)
Dedinitiors

(Oominance d = dominant, ¢ = co-dominant, s = subdomrant; a = assodatod
Estmated cover | = soiated (0.2-2%); v = very sparse (2-20%). & = sparse (20-60%); m * mid donce (50-80%); d = dense {B0-100%)

'Walker & Hophing height classes 1-3m = cwarf. 3-8m = law; §-12m = mid-high; 12:20m = lall; 20-35m = very lall; >35m = exiremaly tal
'WAH Crown covar: <0.2% = Isolaled Irees or champs; 0.2-20% = apen woodiand; 20-50% » woodand, 50-80% = opan ‘orest; 80.-100% = closad foras!

{)L{/.

50m Transect 10 Points - Follage Projecove Cover Ground cover tally sheet, 50 poinls along 50 transect
Point (Canopy % (pholos)  [Midstorey % |Exotic % - guery 1m record If plant nlersects (hits) point
J5m 4o o O |Native grass taty _’H_H.,, Total (hils/50)
10m ‘TQ o o %— ‘ ] l
15m [ O ) \
20m 20 5 ) 7L /.
25m 20 | {=) 0
30m < [=) O Native other (herb, fern, sadgs, elc) tally - l“ Total (hits50)
35m 20 O o
40m \o \& (o) S/
45m SO 75 o) ik
50m (o) o .
Total (sum / 10) = %F; { (D) Nasve shrub taily . Total (hits/50)
JLarger 50 x 20m piat @ !
: A
Langth of woody debris >10cm wide & >0,5m long
Oom -
Proport ., ' 3 T i
roportion of canopy 5p, rogenaration ‘OO/; |Exotic tavy ,u‘“, ““ “l\ otai,mt:l?cl/
[usmtoor of troes wen hotiows. >5cm 2 & Qe
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BioBanking Field Sheet

JACOBS

site1D: O C{’??;\?.C_‘?— Survey type:Quadrat 20m x 20m
Species Cover Abund.  |Species Cover Abund.
\Bucalipive polliccoag o & [ ol
b Gypddochie  carvode S |2k [
T ’J » \ \w' o ) ‘ "
J Q}jmm ca  \nscosA i =z |
b Olegy €orv T Lt { N ©
ot w‘}fﬂx@:mi:s 7 12 |
r e Ann '.c"\_wL P (LA = o v
b (Mlons acgomm S [zet |
b Pladoss ™ \orce oledm | Z 4o
o «J‘M = -+ { -k' | o5
1 " i v e r bl - =2 2ot |
u ladienars A GREpeS0 T\ \ 2
ki A“ﬂ LAS se Lz er \ | hd
W owr ol s ot ra s \ . bie
il iaiase - —elhav.s \ \ i ]
e LY C.A. O L oerA L«—LK ‘ $y 6
v Uo\lian e ennyg \ \ 57
" e'—"—;(\ < r\ kLc.i-" \ ‘\‘ ea
w - T | = 54
loodmednpeke, \ \ o
Cogniocdes ,Qa ci ,Lr. 3 P 2oy a
2 QIL{ S <A aﬂﬁtr ™ \ f wl
el o3
24 o+
0 4
N e
o -
3] o
2 <«
o 0
i 2
a2 ra
ol ]
34 74
30 U
T
bl e
> v
had o
Sp. Rehnass Natwe Exofic Ground layer % 1x1 plats at Q2 [ok] Qs
Troo Native perenriai grass
Shiub Native other grass
Grass (annual} ﬂ |Mative forb & othar
Grass {peronnial) [Mative shest (<1m)
Other (annual) |Exosic grass
Cther (perarnial) Exoic forb & other
JLoat & stick Biser
|rocks
Cover ahuncance scale [Bsre ground
MaodFed Braun-bianquet & scale Crypiogams
Total 100| 100 100 100
1 <5% - tare JFior Disturbanca Fite damage:
2 <5% - common Clearing (inc. logging); _ Storm damage
K 5.25% Custivation (inc, pashure). Trampling:
4 25- 50% |scil ecosion: Flood damage:
5 80 - 75% Firewood colleckon: Feral harivors:
6 75 - 100% | Siock grazing: Oner
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BioBanking Field Sheet

JACOBS L.l Qun: — Mol [loed
AW

Survey Site Form - BioBanking |sie 10: 2 \R3 ),Lﬁ | vegetation zone:
Dale I/10/ zovs ISumvm(s:
Waypoint 1D bES J#hato rumsars Z\§2Z B I___ > e e ]
Coordinates - Z%h 0 Pholo drecsion N E S w
N BZS 6324
NV

Condition: Low Md.gbod

|Aspect (degroes or cardinal) »{’\ Altitude: 2\ vwn

topoorw crest, rddga, upper slope. mid skopa, Wgﬂy fial, deprassion, watercounse, BSCErphart, lemsce

siistioneimudsione,
lomm basall, granile, conglomerate, sandstone, eghwum imestane, metamorphics, gravel, ?

|80 type: sand. laam, £y, afgarsc, gravel, skesotal, 7 |Sol disturbance; aniag/topsoil remoned, £l |
JRemnant £ Ol rowth (unclesend):  Yes,No £ Bndocided? C0sern o k" Paveer Al
Structure {formation) = Opo\ Lot |Ecciogicaity Dominant Layer (EDL} - most bicenass = C_@?.,
Strata Height interval | Madian Esl. cover |Dominant Species & Dominance /
E
EOcata, ol ATy ()
m f . Ecala SR R R M PR
5 ZQM - 1/] g arcs~a S
T2 -
T3 -
Ol P A s W B
$1 - Lovrta e S NO S
)
52 A \\(»&nbgl s\ sl.‘.4(octﬂg
N
’flﬁc.uw- o "'r‘vé-(qu
G . D/otmri‘m rc.f./\ =
r_",ln.r'f‘-:{\s e \ru(q
Trwe height {cino) level ground of 1op of skape = dislance from tree x'(tap% + bottom¥)
Tran haight (gino) Irom Doltom of sops = distance from kee x (1op% - ballom’y)
Defintons
Dominance d » dominand, ¢ = co-dorrinani, & = subdeminan; 2 = associated

Estimaled cover | = isolaled (0.2-2%) v = very sparse (2-20%), & = sparse (20-50%); m = mid dersa (50.80%) d = doree (80-100%)

Waker & Hopking height classes: 1-3m » dwasf, 3-6m = iow; B-12m = mid-high; 12:20m = tall. 20-35m = vary 1ak; >35m = gxtremaly lall
WEH Crown covarn <0.2% = B0ated reas o cumps, 0.2-20% = apen woodland, 20-50% = woodtand: 50-80% = open forest; B0-100% = closed forest

&0m Trarsect 10 Paints - Follaga Projectwe Covar Ground caver tally sheat, 50 ponts along 50m trarsect

Painl Canopy % (photos) |Midstorey 5 [Exatic % | - avary 1m record i plant intersects (his) point

S 30 o (o) Nosve grass tally - ) Total (nits/50)

15m O .

20m o) % / d

26m &)

30m [o) Natve othar (nerb, fem, sedge, elc) taby - vr— ’ Tokal (hits/50)

asm [@)

4Sm \O /

50 bo )

Total (sum / 10) = \o» 7. O /» "/ Notive shrub baly - Total (hits/50)

Larger 50 x 20m pilot =Y
ILengm of woody detis >10cm wide & >0.5m long Om - / :
Ipmo«mm of canopy sp. reganaration ’ 00y |Exote 132y J)(ﬂ- Total (hita/50)

1Ty

[rumber of trees with notows >5cm Z- -
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BioBanking Field Sheet

JACOBS

Site 10: 2 \22 NK Survey type:Quadrat 20m x 20m
Species Covi Abunc, Species Cover Abund.
=y cana -~ = 26 I
d B\)c g\b} ‘\'b‘ck‘ (Oowis s L 2 iz
) 6 2 I LiADEA -t \ \ =
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"0 !.L o &k‘r\ o \Ji > - \ - A o
1 C-)Qi\j)ﬁ-'} ZOACDAN \ \ I
2 o Xagchop [ o X %J)r\- 52
u?\ ac\'”nno \one no{g,ﬂ < ey
" \,\}\g an o 2 7 85— I,
s OANo~ 3 Agagtina = 2 I
w e dog - C(\\;-&p: of: o wp \ Z -
ol G el e ot e \eA 08 T \ | 67
e Q;ne N ~ ""‘"'\NL B \ \ | &
b o‘“)ﬁ*\.a (.-'\V\ L‘}‘(\, \ 2 v
| & Ac < lo\a \ L oo
| e AP \num-\( n\ =Y ba ¢ \ (\' o1
"Ld.c%c% ! XS ..
s Noway r_:c-k e\ \ [ &
A\ eochacre s Cenol b conrdom \ Z e
s codeir \nhoge \ p:
e Cpsnnc o AT pu vea \ A |
SERN rog P\ PR S T \ b”
"P"d' nia Se. o ean \ ( s
2y \/\})\A\\E‘-«La e 0A \ovae 2 1 4; po
0 P ‘ " \ L m
o N iepoe woa\mpecola o 2 e
x Ei: 3 gi“. ) G::‘I on g’.; . 2 1 ”
b \‘.DO-rL‘ :&"}ij \ l 1
54 4
35 %
" n
a4 mn
£ ]
e e
A0 L
Isp. Ritress Nalive Exotic Ground fayer % 1x1 plots ot Q2 3 Qs
Tree Nadve perennisl grass
Ishrub |native otner grass
Grass (anmai) 5 |nstve forb & omer
Grass (perencial) |Native shrub (<tem)
Gther (annusl) |Exotic grass
Oior {parannial) Exotic forb & ciher
Leaf & stick lither
ROCKS
Cover abundance scale er ground
Modified Braun-blanquet 6 scale lcryptogams
Tols! 100} 100, 100] 100] 100)
1 <5% - rara Piot Disturbance Fire damaga:
2 <5% - common Clearing (Inc. loggng) Stomm damage:
3 5-25% Culivation (inc. pasture): lramping
4 25-50% Sof arasion: flocd damage:
5 50 - 76% |Fremocd cosection: Feral herbivores
8 75 - 100% [stock grarng: Otrer
|
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JACOBS <nale les — Mod [bocA

|Survey Site Form - BioBanking sitew: 2 Zead e,  |vogetation zone: PN/
[oste 20/49/20\8 fsoveorts)  LolZzacl  clges S
Waypaint 1D LR 2 Photo numbers 2\ < Z\b&,
Coordinates £ ? ‘ 70 Photo drection N E S w
N £2570725
alion type: C? V\‘ Conditicn: Low @-gooo

. d, Stoap [Aspoct (dogrees or cardinal)_Z—52= [anstude: [

[Topoariiphy: crest, mige, upper siope, md siope, dawn Slope, Gy, flat defiression, watbroourss, a5CarpMant, terace
y: basat, yaman& sandstong, sidtstanaimuds X 'W‘ metamaorphics, grivel, 7

[aon type: 5and, nw’(@lmm. graved, skeletal, 7 1&‘ ¢|MW¢ removed, fil l

|Remnare / Ot growth (uncioared):  Yesd Nolf Undscided?

[Vogatatve Structure (formation) = ﬂ.‘ - Ao JEcctagcaty Dominant Layar (EDL) - most biomass = /* e=a_a_ %{

Strata Height Irderval Median Est, cover lDomnmISooaes&Dmmm:e
E .
Euraliy Tl S Feed3¢ Al
T . Eweate fus Caehered
48
T2
73
(\./.-\J(';(b e = Aav'o.f‘
S$1 - L Cavamm &- A €A SE 1 n A
Acac o Zen srearaar kN w0 <
)
S2 -
L'_t,;'*},‘l";("'/ P < Y \».,[q
] 1]
G . S-ciele 0 A ﬂf"(.‘l’(‘w’i: N emry &N S (A
D icMpldre w%;,c*,{ ¢ Macvolae~a
Tree hesghl (chno) level ground or lop of slope = distance from 1ree x (W0p5 * bollam%)
Tree height {chro) from boltomn of sope = dslance from ree x {top'% - boltom*)
Dufrations

Domnance d = dominant; © = co-dominant; 5 = sybcominant. 8 = gasociated
|Estimated cover | = isoiated (0.2-2%), v = vary sparae (2-20%] 5 = sparse (20-50% L m = mid dense (50-80%), d = dense (B0-100%)

Wialker & Hopking henght casses: 1.3m = dwarf, 3.8m = low; 6-12m = mig-high; 12-20m = lall. 20-35m = very taF »35m = exlremely Lall
[WAH Crown cover <0.2% = isolsted trees or cumps; 0.2.20% = open woodland; 20-50% = woodlang: 50-50% = cpan fonest; 80-100% = clossd fores!

S0m Transect 10 Points - Folisgs Projective Cover Ground caver tally sheet, 50 poinls along SUm tansect
Poird Canopy % (photos) lMdslorey % IExoﬁc % - svery 1m recoed if plant infersects (hits) point
| Yo e Native grass tally - ) Total (hits%0)
10m 40 0 g 4"’H' l \ \
15m & Q 0 ’
20m Qo [ O O k Lt /
26m 40 2S D
30m 260 Lo = Naive othar (harb, fom, sedge, atc) taly .H_“/ _ Total (hits/50)
35m 20 0 o ‘\'LH/M ]L '
apm 0 \ 3 ) ’_7)0 /,
45m (@) &) O
50m O o) @)
Total (surm / 10)= 17. j= G ; O |Natwve shrub taby - l“ Total (nax/50)
Larger 50 x 20m plot )
Ingmovwoodymm>mcmwma>o.smong \V‘”I é /)/
I:nponm of canopy sp. reganarasan LO 0 /‘ Exotic laly Totat (htySfJ)
28/,
[Number of trees wan notows >5cm \ !
|
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BioBanking Field Sheet

2 .
Site 1D: n ‘ Survey type:Quadrat 20m x 20m
|Spedes Cover Abund.  |Species Cover Abund.
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20 N
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| £ 3
il wd
|4 74
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&4 76
Ly 7
18 n
20 ™
40 (o2
Isp. Richness Native |Exotc Ground layer % 1x1 plots Ql a2 a3 Qs QY
Tree Ivao perennial grass
Shrub Native other orass
Grass (annual) \ t& Native forb & olher
Grass (porennial) [Native shrub {<1m)
Other {snnual) |Excsc grass
Othar (peranmia)  exotic torb & other
| T
|Rocks
Cover abundarce scala |ears ground
Modified Braun-blanguet 6 scale syplogams
Tosal 100| 1 1 100
1 <5% - rare Piol Disturbance Fre damage:
2 <4% - common Cleanng (M‘Lon_g__ng) Starm damape.
3 5.26% Cutivation (ne, pasture) Tramping
4 25 - 50% |Seil ecosion: Flood demaga:
5 50 - 75% [¢irewond cotaction Fersl herbivores
6 75 - 100% |stock grazing: Omer
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M Sk & WA / (Jusofx BioBanking Field Sheet ZV\W /
JACOBS \.le Auins — CGod

|Survey Site Form - BioBanking Iskot: (2 - L [vegetation zone: £ E\AS
Date \& /“ } 20\S, Strveyor(s): L
Wigypoint 1D (BN Prato numbers 2734 R — 1> 2400
Coordinates : Phato directon N E s w
Mappod Vagotaton type- CJ’W Condtion: Low wﬁjod
[Siope: W Mod. Steep IAwocl {degrees or cardinal). | <X |anitude: BRvna
Topography: cresl, fidge. upper slops, mid skpe, 6@7 gully, fal, depression, watercaurse, escarpment, orrace
Geology: basall, Wuﬂo sandstone, sisstoaeimudsione, Imestone, metamorphics, graved, 7
|Soi type: sand, ke, glayrBrganic, gravel, skelels! 7 Tsou mmnu?‘@)\oma remaved, fill ]
Remnant / O4d growsh (uncleared):  Yos p35 Undecided?
Vegelalive Structure (formalion) = Cor oA |Ecciogically Dominant Layer (EOL) - most biomass = ( an_ oy o
Stata Helght intervel Median | Est cover |Dominam Spacies & Dominance =
E o
(= wralaous WAl M c and
T
n \ O 20 e /
T2
T3 -
[ APy o\ow€
S1 . .
s2
CidensS S\ q
G . NS e o\ O£ NER L.
Cat L) apey Ly O\NA A€
Tree hasght (dine) leva! ground of top of siopa = distance rom 1ree x (1op% + botloms) ~
Tree heogtil (dinc) from botiom of slope = dstance from trea x (fop3 - bottamSs)
Datrilions

Domirance d=daminart; c = co-daminant. 6 = suboominant, @ = associatod
JEslknsted covey | = Isoluled (02-2%), v = very sparse (2-20%), 5 = 5parse {20-50%); m = mid danse (S0-80%), ¢ ~ danse (B0-100%)

Wadker & Hopkins hesght classes: 1.3m = dwar?, 36m = low. 6-12m = mid-high. 12-20m = 31 20-35m » very el >35i = extremely 18l
VVEH Crown cover <0.2% » solated vees or clumps; 0. 2.20% = opan woodiand; 20-£0% = woodiand. 50-80% = opan foresl, B0-100% » closed forest

50m Trangect 10 Poinls - Fofage Projective Caver Ground cover tally sheet, 50 paints along 50m transect

Panl Canopy % {photos) [Midsiorey % JExctic % - every Tm recard if plant inleesects (hits) point

S Z0 o o Jiative grass taty - Total (nis50)

10m Yo e Pl u ’

15m s > SO e

20m Lo o~ 20 é / -

25m O & O o

30m | =) o [ Native other (bard, ferm, sadge, wic) tally W Total (hita/s0)

- ho o145 (/]

40m 2 ¢ o o 6 )

46m \ O o o ?) //

s0m ) [2) D

Tola {sum ( 10) = 2,7./. w7/ 7 | native shab taty - Total (hits50)

Largar 50 x 20m plot Y

Length of woady debeis >10em wide & >0,5m long 0 O /.

Proparion of canopy sp. regeneration ‘ OO' Exosic tslly - }M/LLH—/ H_H/ Tosal (hits/54)
i "" ' ' ‘ I ) ‘ S5 /

Number of Irees with holows >5cm | ] ’
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BioBanking Field Sheet

Site 1D: P’Z - ’L Survey type:Quadrat 20m x 20m
Species Cover Abund Species Cover Abund.
' Bgrg%s wd M com+ b o1
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35 75
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» n
38 re
% ™
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Sp. Richness Native Exobc Ground layer % 1x1 piols at 02 a3 Qs
Tree Nallve perennial grass
Shrub INaltvc ofher grass
Grass (annua) \ Cb [Native ford & ather
Gesss (perennial) [auve sham ¢<1m)
Other (snnual) [£xotic grass
Other (perennial) Exolic Tort & other
Leaf & stick Siter
Rocks
Cover abundancs scale Bare ground
Moddled Braun-bianqust 6 scaia Cryplogams.
Total 100) 100) 100§ 100} R |
1 <455 - rarg |Fiot Distrbance Fire damage:
2 <5% - common [Clearing tinc. loggingy Storm damage:
3 5-25% Jcuttivation (ine. pastire): Trampling:
4 25 . 5O% Sail eroson Flood damage.
5 50 - 75% Fireviood collection Fesal herbivoras
6 75-100% Stock grazing: Other;
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Enlerd-vV

Good

|Survey Site Form - BioBanking seiD: P2 - 5 |vegetation zone: £ 42\WS
[ooe \e/\ [ 20\ Suveyortsr L C
Waypeint 1D (¥ 3 Photo numbers 2z (i% — 2NOR
Coordinates Photo direction N E S w
Mapoed Vegelatin type: (& N Condton Low 63-goag)
Stope: nde Stecp IAspm {degrees or cardinal): - Altitude: QAN
To : crast, ridge, upper siope, mid slope, down slope, guit 14 s3ion, walercourse, escarpemenl, larrace
Geology: basalt, granile, k , sand aitsl d st Imestara, metamorphics, graved, 7
Soll type: sand, b?l , graved, skaletal, 7 [sw disturbanc, T removed, fll [
Remasal / Old growth (uncleared):  Yes (405 lndecided? P
Vogedative Stucture (formation) = ()t St |Ecologicaty Dominsal Layer (EOL) - moatbiomass = ( oa_
Strala Haght imtervel Median £st. cover |Dominant Species & Dosninance ‘ 7
4
E
= ar n.\«? arus ol conea
n S, ' :
T2
T3
Cucaly ot wic\\ire n g
S1 l : / f 1
b
S2
Mt‘ Cat ,1\ ONLNNEY ‘;‘ '. (2> Ch [
G Ty A oy 3 M&\-\I‘\ {7 ¥ N !.-l g /Lu'\)-u‘?
N\ e S ey =
Trea heighl (£ing) kvel ground or top of sooe = distance from troe x (lop% + battam®)
Tree naight (cinc) fram baflom of slope = distance from lree X (lopS% - botlom %)
Defnilons
Dominancs 4 = goeingnl, ¢ = co-domnedl, s = subdaminant; a = assocted
Esimacad covar | = sa@ad (1.2-2%) v = vy sparss (2-20%), s » spatee (20-50%); m = mid danse (50-80%); d = cense (80-100%)
Waiker 8 Hopling height classes’ 1-3(m » dwael, 3-6m » low, 6-12m = mkddigh, 12-20m = tall; 20-36m = very lalt >35m = sxdromeiy |
(WEH Crown caver: <0.2% = Is0lsied ¥ees or cumps: 0.2-20% = open woodiand, 20-50% = woodland, 50-80% = cpan farest; B0.100% = dosad forest
50m Transect 10 Paints - Follage Projeclive Cover Ground cover tally sheet, 50 paints along SOm fransect
Point Canopy % (ohotos) | Midstorey % |Exatic % | - every 1m record if plant ntersects (hits) point
5m \o (o) ~ Natve grass taly - - Total (hte/S0)
= Sl
10m — [~ = ~
15m o e |O (tZ /
20m \Co o Q {
25m o o Vo)
30m D o () Native other (herb, fem, sedge, etc) tally - B Total (hits/50) R
3%m o [®) |
40m O ) oD lO’/
45m W (&) P
.
S0m S (o (@) \
Total sum/10) = \|+ &, &) 7 |Native st tary - Total (hits/50) -
JLarger 50 x 20m plot r
Lenglh of woedy debris >10cm wide & >0.5m long 0 /
W \wA /
Proportion of canopy 0. regenarsson y Exotic Iady - : Total (hite/50)
s I "
Number of bees with hollows >5am 'L L{ /

C:\Users\Iclews\Desktop\Shortcuts\BB_Field_Sheet

3:42 PM14/08/2015



BioBanking Field Sheet

Site 1D: PZ = _3 Survey type:Quadrat 20m x 20m
Spacies Cover Abund.  |Species Cover Abund.
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Sp. Richnass Nefive Exotic Ground layer % 1x1 plots (s}] Q2 Q3 Qs
Troe Native perennial grass
Shiuby Native olher grass
Fcrus {annmual) |Native focb & other
Gra=s {perenniol) [rmtive strb (<1m)
Other (snnusl) [Exosc grass
Other (poronreal) Exoc forb & olher
Leal & stick liller
Rocks
Caover aburdance scale Bare ground
Modified Braun blarquel 6 scele Cryplogams
Tatai 100 100] 120 100 100
1 <5% - rare lPlo( Disturbance Fire damage:
2 <6% - commen IC'emng (ina. loggng): Stormn damage:
3 5. 25% Jcutivason ine. pessure). Tramping:
4 25-50% |50t erasica; Fiood damago:
5 50-78% |Firewaod cotection: Feral herbivores;
8 76 100% {stock grazing Othar:
|
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BioBanking Field Sheet

/V\oz?( /&Orn’\

|Survey Site Form - BioBanking |sten: =dhe @M= 2 4|vogetation zone: X W

[oate 2o/\/72 o\ b [suveyortsy  Luleas  le s S

'Waypont O 747 Prota numbers 7 2\~ 23\ 3 2 5\ 2 35\S
Coorinates |- O(Jéi?quf:\;f; L Photo drecson N £ s w

Mapped Vegataton typa C\N Conditica: Low Je6-gdod

Slope: . Mod, Steep lAnpoct {degrees or cardinal) .

Topography: crest, kg, upper slage, mi slope, down slope, guby, W‘eum :a}mdm escarpment, tarrace

[Geology: basall, granite, conglomerate, sandalona, sitslonaimud

imesione, metamorpiecs, gravel, ?

[Soll type: sanc, logmm Ehay. ofganc, gravel. skeletal, 7

| m:wb-w’r@)upsu remaved, 1l |

[Remnar ¢ 0% growth (unciesred) Ymmmcw
Vegelakve Structure (lormation) ﬂ& (B".‘, (-l” lelop‘cay Dominant Layar {EDL) - most bomass = o Mu
Strala Height merval Median Est. cover |Domnant Spacies 3 Dominance /
E °
Euee o240 Az e A Covrval
T 78 S b T?A—us aol\drot ¢ o
T2
T3
O\t Cnrv ol O N
s | | Bm Boraio coueem
S2
chilols i dnAcnse -
o 6 ()h-/\ Lt e\ %‘{)nitu >
Plshi A -~ P WV Pt =

Tree haigh! (dino) love’ ground o top of sopa = dislance kom Irea X [lop% <+ botlom™)
Tree haight (chino) from botiom of slope = distance from tree x (tap': - batton’s)
|Defnilions

Domnance d = daminant; ¢ = co-daminant, s = subdominant; a = assoclaled

Eslmated cover 1= aclaled [0.2-2%) v = very sparse [2-20%), ¢ = sparse (20-50%) m = mid donse (H0-80%) d = densa {B0-100%)

Welkar & Hopaing height classes 1-3m » dwarf, 3.6m « low

L B-12m = miudvhigh; 12-20m = 1all 20-35m = very 5k >35m = axiremaly lall
WEH Crown cover: <0.2% = soialed lvesa‘ o Champs; 0.2-20% = opan woodland; 20-50% = woodand: 50-80% = apen foras!; 80-100% = clossd forest

|50m Transoct 10 Points - Follage Projective Cover Ground cover Laly sheet, S0 paints @long 50m transect
[Poien Canogy % (photos)  [Midstoray % [Exatic % | - every 1m record if ptant intersects (ils) pomnt
[5m 2c o o Nabve grass taly - 1 Total {nas/50)
e I AT e HC
15m 2.0 \S \o 76 ‘/
20m \O& Z o ‘ M .
25m \S \D 2.0 /W
30m < 20 JO  [Nabve other iheeb, ferm, sedge, stc) taty /LFH/ Tolal {hts/50)
38m 4] 0 D l l ' 2
40m 0 Q 1 © k é /
45m O Q D
50m 0 0 [0)
Total (sum / 10) = \o Iy - 5 [Native shab tady - Tolat (hits/50)
Largar 50 x 20m piot .
tmm of woody debris >10ocm wide & >0.5m long SM O /'
Proporton of caropy sp. reganération [Exotc tally - Total (nks/50)
1 oo, :
Numbar of rees wilth hallows >Scm \ {O /
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Site ID: Sile rLa\_‘ Survey type:Quadrat 20m x 20m
Speces Cover Abund.  |Species Cover Abund.
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Isp. Rictness Nigve Ex Ground layer % 1x1 plots oY az a3 o4 Qb
Tree Native purennial grass
Fsrvw () [mmolrevlam
Grass {anmual) % [Natve torb & omer
Grass (parennial) [Masee srats (< 1m)
Cther (annual) Iam:qmss
Other (perennial) |Exotic torb & omer
Iual&eucklm-r
|Rocxs
Cover abundance scafe |eare grouna
Moufed Braur-bisnquet § scale |cryptogars
Tolal 100 100 100] 100] 100}
1 K <5% -rare Piot Disturbance Fre camage:
% ' <65% - common Clearng (inc oggng). Storm damage:
3 5-25% Cuhvation (i, pasture): Trampling
4 25 - 50% S0l eroslon Flood damage:
5 50 - 75% |Firewood collection Feral Nesivores
6 75 - 100% Stock grazing. Other:
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Survey Site Form - BioBanking Isite 10: Prpe P X |Vegetation zone:
Date 20/\/ 26\ b Surveryee(s):
Waypanl 0 L — 27/ |rnowo rumbers 2368 2 7~ A 2206 Z 2\
y T
Coord e Oz7blol Phicto drection N E s w
N £1 9% E¢Z\T
Mapped Vegelation typa: Concition Low Mod-good
Slopo: Gerle, Mod, Steep Itpocl (degrees or cardinal) | Alttude:
*Topognphy: crest, ndge, vpper siope, mid slope, down slope, guly, fiat, geprassion, walercourse, oscarpment, rrace
Geology: bassll, granite, conglomersda, sanastone, sikstonelmucdsions, shale, aluvium, limestona, metsmorpnics, gravel, 7
Soil type: sand, Joam, day, orgenic, gravel, skelelal, 7 [Soil disturbance; intact, lapsoil ramoeved, fil ]
|Reenant 1 Old growth {uncleared); Yes | No { Undecided?
Vagalative Stnixture (formation) = lEooiogcaiy Doeninant Layer (EDL) - mast bomass =
Strata Haight intarval Madan st cover JDominant Speces & Dominance
E o
@(Q&’@é ;’gggl*ltms
M | 72D 25m 20/,
T2
T3 -
. L2orraia Cotant oy
- !
S1 O /.{)' l 5.1 %// ""‘-@“‘S S (L ¢L'l1 coo e \\
S2 /
1 Z
MA(.J‘C)‘ 0~-c--\ X st O3 l//
G - q g A tr‘! C QBT S -
Trou height {ciro) level graund or iop af slcpa = distance from tree x {lop® + boltorn'%)
Tres hoight {cino) from bollom of sioge = dulancs from ree x [lop’ - botlom®)
Oefinilions
Dominance ¢ = dorninanl; © = co-dominar?t; s = suncomnank; a = assocaled
JEstmatec caver | = isolaled (0.2-2%), v = wary sparse (2-20%); & = sparss (20-50%) m * mid deasa (S0-80% d = dense (80-100%)
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asm O fo) ) ‘
40m O (&) O Z '
45m [ o O 2 v A
s0m [ (] &
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Coordirales Itha dregtion N E s w
Mappod Veggtation type: £ P (A4 Condbon Low jor
Stope: (Mod Steap _ |Aspact (dogroas or cardinal). = [anitude;

Topography: crest, ndge, Wufe med slopa, down siope, guily, mmmmrse escarpment, lerace
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WEH Crown cover: <0.2% = sclated tmes or clumpa: 0,2-20% = open wocdiand, 20-50% = woediand; BO-80"% » opan forest; B0-100% = dosed forest
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