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SAPPHIRE WIND FARM INDICATIVE BIOBANKING ASSESSMENT

2.9 CHANGE IN FUTURE SITE VALUE SCORES

Each vegetation zone has been split into several management zones reflecting whether the impact of
the development is permanent (roads, turbine pads etc) or temporary (areas that will undergo
revegetation works including road edges, batching plants and earthworks). For each of these areas
several assumptions have been made when determining the future site value score.

During the planning and construction of the wind farm, areas of dense trees and mature trees have
been avoided where possible. While it is recognised that some impact will be unavoidable, the impact
will be less than complete clearing of the over-storey and therefore the future site value for over-storey
cover has not been reduced to 0.

The maximum future scores for each of the 10 attributes are listed below, along with the assumptions
that have been made (Table 15 and Table 16). Different scores are assigned to areas in low
condition/native pasture than to the areas with trees as impacts are likely to be different between these
areas (e.g. impacts on over-storey tree species will not occur in native pasture areas, but may occur in
treed areas. Additional information on the future site value scores is contained in Appendix 3.

Table 15: Future Site Value Scores- Native Pasture and Low condition

Maximum Maximum
Future Site Future Site
Attribute Value- Reason Value- Reason
Permanent Temporary
Loss Loss

Impact will be permanent for

ground cover, which is the Revegetation will provide

Native Species

: 0 : ) ) 1 some species richness after

Richness predominant cover in native :
clearing
pasture and grassland areas

Native Over-Storey 0 No native over-storey cover 0 No native over-storey cover
Native Mid-Storey 0 No native mid-storey cover 0 No native mid-storey cover
Ground Cover- . Revegetation will return some
Grasses 0 Will be removed L ground cover- grasses
Ground Cover- 0 Will be removed 1 Revegetation will return some
Shrubs ground cover- shrubs
Ground Cover- 0 Will be removed 1 Revegetation will return some

Other ground cover- other

Revegetation and
Exotic Cover 0 Will be removed 1 management will reduce
exotic cover

Very few hollows occur, however Very few hollows occur,
Hollows 1 if they do they will be avoided 1 however if they do they will be
where possible avoided where possible

Over-storey
Regeneration

Revegetation will return some

0 Will be removed 1 .
over-storey regeneration

Fallen logs will be returned

Fallen Logs 0 Will be removed 1 Y
where initially present
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SAPPHIRE WIND FARM INDICATIVE BIOBANKING ASSESSMENT

Table 16: Future Site Value Scores- Trees

Maximum Maximum
Future Site Future Site
Attribute Value- Reason Value- Reason
Permanent Temporary
Loss Loss
Impact will be permanent for Impact will avoid mature
. . ground cover, however the .
Native Species 1 devel intend id 9 trees, where possible, and
Richness evelopment intends to avol revegetation will replace some
mature trees and these will be :
: : ground cover species
retained where possible
. Mature trees are to be
. Mature trees are to be avoided, . :
Native Over-Storey 1 but some impact may occur 1 avoided, but some impact
may occur
Native Mid-Storey 1 M|d-st9rey is to be avoided, but 1 Mld-storey is to be avoided,
some impact may occur but some impact may occur
Ground Cover- 0 Will be removed 1 Revegetation will return some
Grasses ground cover- grasses
Ground Cover- 0 Will be removed 1 Revegetation will return some
Shrubs ground cover- shrubs
Ground Cover- . Revegetation will return some
Other 0 Will be removed 1 ground cover- other
Revegetation and
Exotic Cover 0 Will be removed 1 management will reduce
exotic cover
Hollow trees will be avoided, but Hollow trees will be avoided,
Hollows 2 ) 2 .
some impacts may occur but some impacts may occur
Over-store_y 0 Will be removed 1 Revegetation will retu_rn some
Regeneration over-storey regeneration
Fallen Logs 0 Will be removed 1 Fallen logs will be retumed

where initially present
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SAPPHIRE WIND FARM INDICATIVE BIOBANKING ASSESSMENT

2.10 THREATENED SPECIES SUB ZONES

Threatened species sub zones, which form the base units of vegetation zones, were mapped for the
impact. The threatened species sub zones are the base units entered into the credit calculator, and
allow the entry of data such as adjacent remnant area and patch size for individual vegetation polygons
(Table 17). Different threatened species sub zones are also required for different assessment circles.

As the vegetation on and surrounding the site is predominantly in moderate/good condition, and
generally patches are within 100m, the maximum Adjacent Remnant Area and Patch Size (including
Low Condition) of 501 hectares has been entered into the credit calculator.

Table 17: Threatened Species Sub Zones

TS Sub . Adjacent . Assess
. oo Ancillary Patch Size Area
Zone Vegetation Type Condition Code Remnant (ha) -ment (ha)
ID Area (ha) Circles
Blakely's Red Gum - Yellow Box grassy open
1 forest or woodland of the New England Low 0 501 0-10% 5.5
Tablelands
Manna Gum - Rough-barked Apple - Yellow
2 Box grassy woodland/open forest of the New Low 0 501 0-10% 26.1
England Tablelands and North Coast
Manna Gum - Rough-barked Apple - Yellow Native
3 Box grassy woodland/open forest of the New M/G Pasture 501 501 0-10% 15.5
England Tablelands and North Coast
Manna Gum - Rough-barked Apple - Yellow
4 Box grassy woodland/open forest of the New M/G Trees 501 501 0-10% 22.8
England Tablelands and North Coast
White Box grassy woodland of the Nandewar o
5 and Brigalow Belt South Bioregions Low 0 201 0-10% 11
White Box grassy woodland of the Nandewar Native o
6 and Brigalow Belt South Bioregions M/G Pasture >01 ~01 0-10% 6.1
White Box grassy woodland of the Nandewar o
7 and Brigalow Belt South Bioregions m/G Trees >01 >01 0-10% 2.4
Black Cypress Pine - Tumbledown Gum - Native
8 Narrow-leaved Ironbark open forest of M/G 501 501 21-30% 1.3
. . Pasture
northern parts of the Nandewar Bioregion
Blakely's Red Gum - Yellow Box grassy open Native
9 forest or woodland of the New England M/G 501 501 21-30% 4
Pasture
Tablelands
Blakely's Red Gum - Yellow Box grassy open
10 forest or woodland of the New England M/G Trees 501 501 21-30% 0.5
Tablelands
Manna Gum - Rough-barked Apple - Yellow
11 Box grassy woodland/open forest of the New Low 0 501 21-30% 17.7
England Tablelands and North Coast
Manna Gum - Rough-barked Apple - Yellow Native
12 Box grassy woodland/open forest of the New M/G 501 501 21-30% 31.5

Pasture

England Tablelands and North Coast

© ECO LOGICAL AUSTRALIA PTY LTD m



SAPPHIRE WIND FARM INDICATIVE BIOBANKING ASSESSMENT

TS Sub . Adjacent . Assess
. oo Ancillary Patch Size Area
Zone Vegetation Type Condition Code Remnant (ha) -ment (ha)
ID Area (ha) Circles
Manna Gum - Rough-barked Apple - Yellow
13 Box grassy woodland/open forest of the New M/G Trees 501 501 21-30% 24.1
England Tablelands and North Coast
14 White _Box grassy woodlar!d of 'the Nandewar Low 0 501 21-30% 32
and Brigalow Belt South Bioregions
White Box grassy woodland of the Nandewar Native o
15 and Brigalow Belt South Bioregions M/G Pasture >01 >01 21-30% 35
16 White .Box grassy woodlar!d of 'the Nandewar M/G Trees 501 501 21-30% 4
and Brigalow Belt South Bioregions
Blakely's Red Gum - Yellow Box grassy open Native
17 forest or woodland of the New England M/G 501 501 51-60% 6.6
Pasture
Tablelands
Blakely's Red Gum - Yellow Box grassy open
18 forest or woodland of the New England M/G Trees 501 501 51-60% 1
Tablelands
Manna Gum - Rough-barked Apple - Yellow
19 Box grassy woodland/open forest of the New Low 0 501 51-60% 6.7
England Tablelands and North Coast
Manna Gum - Rough-barked Apple - Yellow Native
20 Box grassy woodland/open forest of the New M/G Pasture 501 501 51-60% 42.9
England Tablelands and North Coast
Manna Gum - Rough-barked Apple - Yellow
21 Box grassy woodland/open forest of the New M/G Trees 501 501 51-60% 53.6
England Tablelands and North Coast
Tenterfield Woollybutt - Silvertop Stringybark o
22 open forest of the New England Tablelands M/G Trees >01 >01 >1-60% 11
White Box grassy woodland of the Nandewar Native o
23 and Brigalow Belt South Bioregions m/G Pasture >01 >01 >1-60% 4.7
24 White .Box grassy woodlan.d of .the Nandewar M/G Trees 501 501 51-60% 29
and Brigalow Belt South Bioregions
Total N/A N/A N/A N/A N/A N/A 288.8

2.11 MANAGEMENT ZONES AND SITE SCORES

Management zones combine the mapping of vegetation zones with the final development outcome on
site (Table 18). They enable the assessor to increase, or decrease, the number of credits required
depending on the final condition of the vegetation after development. As described in Section 2.9 two
types of management zones have been identified for the project, including;

e Areas of permanent vegetation removal;
e Areas of temporary vegetation removal to be revegetated and managed as native vegetation.

Each management zone has received a current site value score calculated out of 100. This score has
been determined using the transects/plots undertaken on site (including the data generated by the
Paddock Tree Calculator). The future scores have then been calculated using the rules outlined in
Section 2.9. The area of each management zone, the final management outcome and the site values
scores allocated are listed in Table 18 below.

© ECO LOGICAL AUSTRALIA PTY LTD m



SAPPHIRE WIND FARM INDICATIVE BIOBANKING ASSESSMENT

Table 18: Management Zone Site Value Scores

Management | Final Management | Vegetation | Area Current Site Future Site | Loss in Site
Zone ID Outcome Zone ID (ha) Value Value Value

1 Permanent Loss 1 0.9 33 4 29
2 Temporary Loss 1 04 33 18 15
3 Temporary Loss 2 5.5 5 5 0
4 Permanent Loss 3 6.1 13 4 9
5 Temporary Loss 3 4.5 13 12 1
6 Permanent Loss 4 1 51 14 37
7 Temporary Loss 4 0.5 51 30 20
8 Permanent Loss 5 14.3 14 5 9
9 Temporary Loss 5 36.2 14 12 1
10 Permanent Loss 6 33.3 29 5 24
11 Temporary Loss 6 56.6 29 19 10
12 Permanent Loss 7 68.6 71 19 52
13 Temporary Loss 7 31.9 71 40 31
14 Permanent Loss 8 0.6 33 7 26
15 Temporary Loss 8 0.5 33 22 10
16 Permanent Loss 9 2.7 10 4 6
17 Temporary Loss 9 1.6 10 10 0
18 Permanent Loss 10 7.9 21 4 17
19 Temporary Loss 10 6.4 21 16 5
20 Permanent Loss 11 5.2 53 14 39
21 Temporary Loss 11 4.1 53 30 22

Total N/A N/A 288.8 N/A N/A N/A

2.12 THREATENED SPECIES HABITAT

Fauna and flora survey methods and locations are shown in Figures 4 and 5 of ELA 2011a.
Seven threatened bird species and six threatened microbats were recorded within the study area:

e Brown Treecreeper (Climacteris picumnus victoriae);
e Hooded Robin (Melanodryas cucullata cucullata);

e Scarlet Robin (Petroica boodang);

o Diamond Firetail (Stagonopleura guttata);

o Little Lorikeet (Glossopsitta pusilla);

e Turquoise Parrot (Neophema pulchella);

e Speckled Warbler (Pyrrholaemus saggitatus);

o Eastern False Pipistrelle (Falsistrellus tasmaniensis)
e Common Bentwing-bat (Miniopterus schreibersii);

e Eastern Freetail-bat (Mormopterus norfolkensis);

e Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris);
e Greater Broad-nosed Bat (Scoteanax rueppellii); and
o Eastern Cave Bat (Vespadelus troughtoni).

© ECO LOGICAL AUSTRALIA PTY LTD m



SAPPHIRE WIND FARM INDICATIVE BIOBANKING ASSESSMENT

The locations of these records are shown in Figures 8 of ELA 2011a. The woodland birds and bats
listed above, although recorded on site, do not require species credits as they are considered during the
calculation for ecosystem credits on site. .

The Regent Honey-eater and Border Thick-tailed Gecko were not recorded on site, however, given the
seasonal and annual variation in the foraging nature of the Regent Honey-eater and the difficulty in
detecting the cryptic Border Thick-tailed Gecko, expert opinion was used to define the area of suitable
habitat for each species (Figures 9 and 10 of ELA 2011a).

Although not detected on site, potential and marginal potential habitat for the Border Thick-tailed Gecko
(Underwoodisaurus sphyrurus) was identified and is to be impacted by the proposal (Table 19). As this
species is highly cryptic, and difficult to detect during surveys, ELA have adopted the precautionary
principle and calculated credits for impact on the potential habitat.

Three threatened flora species were identified on site and are shown in Figure 8 of ELA 2011a:

e Dichanthium setosum,
e FEucalyptus mckieana; and
e Thesium australe.

Species credits are not required for the above listed threatened flora species as all impacts on these
species will be avoided during construction and operation of the wind farm.

Table 19: Border Thick-tailed Gecko Habitat Impacted

Habitat Type Total Habitat Mapped in Area of Habitat Percentage of Habitat
Study Area (ha) Impacted (ha) Impacted

Potential 127.3 18.7 14.7

Marginal Potential 1,791.8 272.4 15.2

Total 1,919.1 291.1 15.2

2.13 INDIRECT IMPACTS

Due to the relatively low impact of the development over the study area, the mitigation measures
proposed and the revegetation of some areas with local provenance, significant indirect impacts on the
lands surrounding the study site are considered unlikely. Therefore the calculation of additional credits
for indirect impacts was not required for the Sapphire wind farm site.

2.14 RED FLAGS
A red flag is triggered in Biobanking when there is an impact on any of the following:
e A vegetation type >70% cleared in the CMA for which it is mapped (not in Low condition);

e A critically endangered or endangered ecological community (EEC) listed under the TSC Act or
EPBC Act (not in Low condition);

e Athreatened species that cannot withstand further loss

© ECO LOGICAL AUSTRALIA PTY LTD m



SAPPHIRE WIND FARM INDICATIVE BIOBANKING ASSESSMENT

Significant effort has been made to avoid impacts on vegetation and habitat, particularly in red flag
areas resulting in a number of different turbine layouts during the planning phase. Where possible
impacts have been moved to cleared land, or areas of lower condition, to minimise the effect of the
development, and parts of the development, such as roads and turbine locations, will also be moved to
avoid the removal of mature over-storey trees.

Two of the biometric vegetation types meet the definition of White Box - Yellow Box - Blakely's Red
Gum grassy woodland EEC (listed on the schedules of the EPBC Act and TSC Act) are impacted by the
proposal, including:

e Blakely's Red Gum - Yellow Box grassy open forest or woodland of the New England
Tablelands;

e White Box grassy woodland of the Nandewar and Brigalow Belt South Bioregions.

Another vegetation type (Manna Gum — Rough-barked Apple — Yellow Box grassy woodland/open
forest of the New England Tablelands and North Coast) meets the definition of the Ribbon Gum,
Mountain Gum, Snow Gum Grassy Forest/Woodland of the New England Tableland Bioregion EEC,
listed under the NSW TSC Act. Note that the Biobanking Credit Calculator did not allow this vegetation
type to be selected as an EEC.

In total 122.1 hectares of red flagged vegetation is to be permanently cleared by the proposal, with a
further 104.0 hectares to be temporarily cleared (Table 20 and Figure 6).

© ECO LOGICAL AUSTRALIA PTY LTD
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SAPPHIRE WIND FARM INDICATIVE BIOBANKING ASSESSMENT

3 Credits Required

The results of the credit calculations, including the number of credits required and credit profile
information, are summarised in the following sections. A copy of the credit report is provided in
Appendix 4.

3.1 ECOSYSTEM CREDITS

A total of 5,464 ecosystem credits are required. Table 21 provides a summary of the credits required. In
general credits can be obtained from a wide range of CMA Subregions and vegetation types for all
vegetation communities impacted. The largest offsets will be required for Manna Gum - Rough-barked
Apple - Yellow Box grassy woodland/open forest of the New England Tablelands and North Coast and
White Box grassy woodland of the Nandewar and Brigalow Belt South Bioregions. The actual credit
profile can be seen in Appendix 4.

© ECO LOGICAL AUSTRALIA PTY LTD
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SAPPHIRE WIND FARM INDICATIVE BIOBANKING ASSESSMENT

Further analysis has been conducted into the number of credits required for each vegetation type per
hectare of impact (Table 22). The minimum number of credits required per hectare is 12.4, while the

maximum is 29.7.

Table 22: Number of Credits Required Per Hectare

. Total Impact . . Credits
Vegetation Type (ha) Credits Required Required/ha

Black Cypress Pine - Tumbledown Gum - Narrow-leaved Ironbark 13 23 17.9
open forest of northern parts of the Nandewar Bioregion ' ’
Blakely's Red Gum - Yellow Box grassy open forest or woodland of 17.6 218 12.4
the New England Tablelands ) ’
Manna Gum - Rough-barked Apple - Yellow Box grassy
woodland/open forest of the New England Tablelands and North 240.9 4,686 19.5
Coast
Tenterfield Woollybutt - Silvertop Stringybark open forest of the New

11 33 29.7
England Tablelands
White ng grassy woodland of the Nandewar and Brigalow Belt 279 504 18.1
South Bioregions
Total 288.8 5,464 18.9

3.2 SPECIES CREDITS

In total, 249 Border Thick-tailed Gecko species credits are required for the 18.7 hectares of potential

habitat impact (Table 23).

Table 23: Number of Border Thick-tailed Gecko Species credits Required

Habitat Type Area Impacted by 12 m Credits
Layout (ha) Required
Potential 18.7 249
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SAPPHIRE WIND FARM INDICATIVE BIOBANKING ASSESSMENT

s+ Indicative Area of Offset Required

Average increases in site value, using the Biobanking Assessment Methodology, are provided below for
both ecosystem and species credits. The analysis provides an indication of the potential offset size
required depending on whether the offset is in either moderate-good condition, or within benchmark
condition. Note that field work or on site assessment has not been undertaken for any offset sites at this
stage. Offset estimates below have been calculated through a desktop approach, but provide an
accurate indication of the area required.

4.1 ECOSYSTEM CREDITS

The assessed layout requires 5,464 ecosystem credits to offset the impact on the five impacted
vegetation types. Two offset scenarios have been tested, including an offset site in benchmark condition
(generating 7 credits per hectare) and an offset site in moderate/good condition (generating 9 credits
per hectare). Based on these assumptions an offset with an area between 607-781 hectares is required
to fully offset the impact and meet an loM outcome (Table 24).

Table 24: Estimated Ecosystem Credit Offset

Average No Average No.
Credits Total Credits : Offset Credits Offset
Vegetation Type Impact Credits/ha Required Generated/ha | Required
Req. Generated/ha
(ha) . (ha) - Benchmark (ha)
- M/G Site .
Site

Black Cypress Pine -
Tumbledown Gum - Narrow-
leaved Ironbark open forest 23 1.3 17.9 9 3 7 3
of northern parts of the
Nandewar Bioregion
Blakely's Red Gum - Yellow
Box grassy open forest or
woodland of the New 218 17.6 12.4 9 24 7 31
England Tablelands
Manna Gum - Rough-barked
Apple - Yellow Box grassy
woodland/open forest of the 4,686 240.9 19.5 9 521 7 669
New England Tablelands and
North Coast
Tenterfield Woollybutt -
Silvertop Stringybark open
forest of the New England 33 1 29.7 9 4 7 5
Tablelands
White Box grassy woodland
of the Nandewar and
Brigalow Belt South 504 27.9 18.1 9 56 7 72
Bioregions
Total 5,464 288.8 18.9 9 607 7 781
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SAPPHIRE WIND FARM INDICATIVE BIOBANKING ASSESSMENT

4.2 SPECIES CREDITS

In addition to the 607-781 hectares of offset required for the ecosystem credits, approximately 41.5
hectares of offset is required for the Border Thick-tailed Gecko potential habitat impacted by the
proposal. This offset can be obtained from the same offset site as the ecosystem credits, or a different
offset area should that be preferred or required (Table 25).

Table 25: Estimated Species Credit Offset

Habitat Type Area Impacted Credits Average No. Credits Offset Required
(ha) Required Generated/ha (ha)
Potential 18.7 249 6 41.5
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Appendix 1: Plots

Vegetation Zone: 1

Vegetation Type: Black Cypress Pine - Tumbledown Gum - Narrow-leaved Ironbark open forest of
northern parts of the Nandewar Bioregion

Condition: M/G Ancillary Code: Native Pasture

Plot Name NPS | NOS NMS | NGCG | NGCS | NGCO | EPC | NTH | OR | FL Longitude Latitude Zone
A 34 0.6 0 74 0 20 40 1 1 54 342965 6714053 56
TRGMGNP1 24 0.6 0 2 0 24 74 1 1 66 343653 6715715 56
TRGMGNP2 18 0.6 0 16 0 6 78 1 1 42 342989 6714141 56

Vegetation Zone: 2

Vegetation Type: Blakely's Red Gum - Yellow Box grassy open forest or woodland of the New England
Tablelands

Condition: Low Ancillary Code:

PlotName | NPS | NOS | NMS | NGCG | NGCS | NGCO | EPC | NTH | OR | FL | Longitude | Latitude | Zone
BRGYBL1 0 0 0 0 0 0 96 0 0 0 352866 6711465 56
BRGYBL2 1 0 0 0 0 0 96 0 0 0 352908 6711499 56
Vegetation Zone: 3
Vegetation Type: Blakely's Red Gum - Yellow Box grassy open forest or woodland of the New England
Tablelands
Condition: M/G Ancillary Code: Native Pasture
Plot Name NPS NOS | NMS | NGCG | NGCS | NGCO | EPC NTH OR FL Longitude Latitude Zone
BRGYBMGNP1 12 0.6 0 38 0 0 44 0 0 0 357270 6718805 56
BRGYBMGNP2 19 0.6 0 52 0 6 42 0 0 0 358747 6714465 56
BRGMGNP1 23 0.6 0 14 0 2 84 0 0 0 344103 6715662 56
B 11 0.6 0 96 0 18 10 1 0 0 358107 6714248 56
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