
 

  

 

  

 

 

 

 

 

 

  

 

 

 

 
 

 

 

  

 
  

 

 

 

 

 

 

7. Impact amelioration  
7.1 Short and long term management strategies 

The proposal has been designed to minimise the potential impacts on flora and fauna and their 

habitat as far as possible. In areas where significant vegetation is located, construction 
requirements would be reduced as far as practicable. To further avoid the potential for 
biodiversity impacts the concept design would be refined during the detailed design process, 

with the aim of reducing the amount of vegetation clearing required as far as practicable. 

Roads and Maritime completed a route options report and consulted with OEH before deciding 
on the proposed option with support from OEH. Roads and Maritime also completed an 

ecological constraints assessment for the proposed route (nghenvironmental 2011). 

The current proposal, including the concept design has been undertaken in line with the 
following amelioration policy (RMS 2011): 

 Avoid and minimise impacts on habitat though the planning process. 

 Mitigate impacts on habitat, through the use of a range of amelioration measures. 

 Offset unavoidable residual impacts (see section 7.1.7). 

Safeguards and mitigation measures recommended for the proposal are detailed in Table 26, 
and have been accepted and approved by Roads and Maritime as part of the ecological 
assessment (GHD 2012a). 

7.1.1 Connectivity mitigation 

To minimise the impacts on fauna species in the study area, Roads and Maritime will develop a 
Wildlife Crossing Management Plan in consultation with the OEH. The plan will address at a 
minimum: 

 Construction and placement of rope bridges in consultation with OEH and a Squirrel 
Glider specialist. 

 Barbed wire fences will not be installed in wildlife crossing zones due to the known 

incidence of Squirrel Gliders getting entangled and killed on these fences. 

 Tree and shrub planting areas under the bridge and on batter slopes will be undertaken 
to assist in revegetation and woodland bird movement. 

 Locally native species will be used for revegetation. Species will be consistent with those 
for the Commonwealth scientific committee determination of Box-Gum Woodland. 

 Roads and Maritime will investigate the planting of trees and shrubs in the land zoned E2 

north-west of the proposal, to assist future movement of Squirrel Gliders and other fauna 
across the landscape. 

 Trees and shrubs will be planted on the western side of the new Camp Access Road in 

the roadside reserve and Roads and Maritime owned land to assist future north-south 
movement of Squirrel Gliders and other fauna. 

 In accordance with benchmark levels of fallen logs for the vegetation types occurring in 

the study area, placement of fallen logs would not exceed 50 metres per 1000m2 (DECC 
2008). 

The proposal would fragment known habitat for a number of threatened fauna species, 

particularly woodland birds and the endangered population of the Squirrel Glider. 
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The barrier effect of the proposal can be mitigated by the installation of crossing structures 
(rope/canopy bridges) across the Olympic Highway. These structures have been proven to be 

used by Squirrel Gliders to traverse tree-less gaps (ARCUE 2012, van der Ree, Cesarini et al. 
2010 and Soanes and van der Ree unpublished data). There are however, potential differences 
in the efficiency of poles versus rope bridges with respect to survival rates. Furthermore, rope 

bridges can also be used by non-gliding possums, such as the Common Ringtail Possum and 
Common Brushtail Possum (ARCUE 2013). 

Rope bridges would be constructed instead of glider poles, due to the uncertainty associated 

with the possible increased mortality of juveniles using glider poles (ARCUE 2013). The only 
crossing structures that are likely to facilitate arboreal mammal movement without the potential 
for mortality are rope bridges. Glider poles still require gliders to glide across the road, which 

potentially places them in front of oncoming vehicles (ARCUE 2013).  

Tall trees are used widely by Squirrel Gliders as launching sites to glide across the road. Tall 
trees will be retained on the edges of the subject site as they are critical in maintaining natural 

connectivity (ARCUE 2013).To prevent and/or reduce mortality due to collision with vehicles 
tree planting adjacent to the subject site will be designed to lead to crossing structures. 

7.1.2 Protection and short term replacement of hollows 

Final design and construction will retain hollow-bearing trees wherever possible while still 

meeting operational objectives for road safety, design and sediment basin operation. This 
includes hollow-bearing trees that are on the margins of the final design. 

In accordance with Roads and Maritime Biodiversity Guidelines (RTA 2011a), nest boxes will be 

installed in the subject site and study area at a minimum 1:1 ratio for the loss of hollows greater 
than five centimetres. Seventy per cent of nest boxes required for the proposal would be 
installed a maximum of six months prior to the commencement of clearing activities.  

The type and thickness of construction material can influence occupation by microbats. Nest 
boxes targeting microbats will be constructed of UV resistant recycled plastic. WSP (2013) have 
installed nest boxes made of 19 millimetre recycled plastic. The plastic is rated to have a 40 to 

50-year life span up to four times as long as traditional timber boxes, and requires less 
maintenance. The types and ratios of nest boxes will be incorporated into the nest box strategy 
to be prepared as part of the Wildlife Crossing Management Plan. 

7.1.3 Felling of hollow-bearing trees 

Hollow-bearing trees will be felled according to the staged process outlined in the Roads and 
Maritime Biodiversity Guidelines (RTA 2011a): 

 Biodiversity Guideline Guide 1: Pre-clearing process would be implemented prior to 

commencement of the proposal. 

 Biodiversity Guideline Guide 4: Clearing of vegetation and removal of bushrock would be 
used to remove hollow bearing trees. The staged habitat removal process includes: 

– – Contact vet and/or wildlife carer. 

– – An experienced and licensed wildlife carer and/or ecologist should be present. 

– – Remove non-habitat vegetation. 

– – Leave habitat for a minimum of 24 hours. 

– – Remove habitat. 

– – Inspect habitat. 

– – Relocate habitat. 
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– – Reporting. 

The staged habitat removal process is used by Roads and Maritime across all projects in NSW 

and has reduced mortalities and injuries to fauna (J. Stokes, Roads and Maritime pers. comm. 
November 2013).   

7.1.4 Habitat provisions 

Many woodland birds and migratory species like the Swift Parrot are dependent on a 

combination of suitable wintering, migration and foraging habitats. The occurrence of Swift 
Parrots at foraging sites is primarily associated with the abundance of lerp, nectar and non-
aggressive competitors. Golden Wattle and Box-Gum Eucalypt species should be incorporated 

into the landscaping and revegetation program in the study area. 

Squirrel Gliders are known to use relatively young regrowth, provided large trees with hollows 
are nearby (ARCUE 2013). Therefore some of the revegetation effort should target areas 

surrounding isolated hollow-bearing trees. Locations of hollow-bearing trees in the study area 
are in Figure 16.  

Bats readily use road culverts for commuting and roosting. The final design would provide 

artificial in-situ roosts at the entrances of drainage structures where feasible.  

7.1.5 Rehabilitation  

Mitigation measures for rehabilitation and revegetation of the subject site and parts of the study 
area will be identified and prepared as part of the contractors CEMP. Species to be used for 

revegetation would be locally endemic species and would be consistent with those species 
outlined in the Commonwealth scientific committee determination of Box-Gum Woodland. 

Tree planting adjacent to the proposal would be designed in a way that it leads to crossing 

structures for fauna species. Concept landscape plans have been developed for the proposal 
(see Appendix J of GHD 2012b) and will be further developed with the landscaping contractor 
prior to construction. The tree planting design and placement of these structures would be 

developed in consultation with relevant fauna specialists and OEH staff. Revegetation would 
also target areas surrounding isolated hollow-bearing trees to assist in long term fauna habitat 
development. 

In addition to revegetation, some of the large woody debris generated by the proposal will be 
relocated outside the limits of the proposal and retained as habitat on the ground. Placement of 
woody debris on the ground will not exceed the upper benchmark for total length of fallen logs 

for Western Slopes Grassy Woodland in the Murrumbidgee catchment (50 metres per 1000 
square metres) (DECC 2008). 

After construction is complete, the old highway alignment (except the bridge) would be ripped 

(bitumen removed) and restored (revegetated with locally native species). 

7.1.6 Mitigation effectiveness 

The temporary loss of movement across the study area is unlikely to be a major issue for the 
local population of Squirrel Gliders because populations on both sides of the existing Olympic 

Highway are probably large enough to survive the temporary disruption to movement. However, 
effective reconnection of habitat in the medium term (within about 12 to 18 months) is essential 
(ARCUE 2013). 

Monitoring of artificial crossing structures, including rope bridges and glider poles on the Hume 
Highway Duplication have recorded Squirrel Gliders using glider poles to cross the four lane 
dual carriageway (ARCUE 2012). These structures are in a similar vegetation community (Box-

Gum Woodland) and fragmented rural landscape and demonstrate at least a degree of 
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successful use of this measure in retaining connectivity for this species in a similar situation 
(ARCUE 2013). 

There is clear evidence of Squirrel Gliders using crossing structures of highways and freeways 
(eg van der Ree and Soanes, unpub data in ARCUE 2013 and Soanes et al 2013). However, 
there is still some uncertainty about the effectiveness of artificial crossing structures for 

maintaining population density of Squirrel Gliders. The only truly effective way to determine the 
effectiveness of the proposed crossing structures is to conduct detailed population and radio 
tracking of the population before, during and after construction. However, no monitoring of the 

population is proposed for the proposal (see section 7.1.8). 

Squirrel Gliders are known to use multiple hollows, and change hollows every few days, with 
some individuals using 10 to 15 hollows over the period of a few months (van der Ree unpub 

data). The loss of natural hollows would impact on the resident glider population. Nest boxes 
should only ever be viewed as a short term replacement for the loss of natural hollows. The 
efficacy of nest boxes for Squirrel Gliders in a similar landscape has been documented (Durant 

et al 2009), with older nest boxes having a higher rate of occupation than new nest boxes.  

Revegetation and hollow replacement is a long term (greater than 100 years) measure, which 
though likely to be effective would not provide short or medium term assurance for hollow 

dependent fauna that occur in the study area. 

The widening of the road would be unlikely to deter woodland birds from crossing the highway. 
SKM (2011) recorded a pair of Brown Treecreepers using remnant and regrowth vegetation on 

both sides of a four lane dual highway in similar vegetation types. In addition, they were heard 
calling to each other from opposite sides of the highway and an individual was observed 
crossing the existing highway (SKM 2011). 
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Table 26 - Ecological safeguards and mitigation measures to be implemented for the proposal 

Impact Environmental safeguards Responsibility Timing 

Loss of native vegetation 
habitat 

 A detailed biodiversity management plan will be prepared as part of the 
Construction Environmental Management Plan (CEMP) to minimise the 
ecological impacts of the proposal. 

 The biodiversity management plan will include the limits of clearing and exclusion 
zones. 

 An exclusion zone plan will be implemented in line with RTA (2011a) - 
Biodiversity Guidelines Guide 2: Exclusion zones. Exclusion zones will include 
any parts of the proposal that form a boundary with an E2 zone. Exclusion zones 
will be established to prevent unnecessary clearing or disturbance to the E2 zone 
(including groundcover vegetation). 

Project manager Pre-
construction 

Weed spread and 
establishment 

 A weed management plan will be prepared before works commence, for 
implementation before, during and after the works. 

Project manager and 
contractor 

Pre-
construction 

Loss of mature trees, 
including hollow-bearing 
trees 

 Removal of mature trees, including hollow-bearing trees, will be minimised 
wherever possible while still meeting operational objectives for road safety, 
design and sediment basin operation. 

 Hollow-bearing trees to be retained will be protected by a physical barrier or 
fence 

 Pruning or lopping of limbs will be conducted in preference to tree removal 
wherever possible. 

 Hollow-bearing trees to be retained will be defined by survey before clearing. 

 The translocation and reuse of hollow bearing trees as glider poles will be 
investigated before the completion of detailed design. 

 Nest boxes will be installed at a minimum 1:1 ratio for the loss of hollows greater 
than five centimetres in diameter, as detailed in RTA (2011a) - Biodiversity 
Guidelines Guide 8: nest boxes. Seventy per cent of nest boxes will be installed 
before construction and 30 per cent will be installed during construction. 

 Microbat nest boxes would be constructed of UV resistant recycled plastic to 
increase longevity and decrease maintenance requirements. These will comprise 
10 per cent of all nest boxes installed. A bat ecologist will provide supply details 
for these nest boxes. 

 Placement of nest boxes will aim to reach the benchmark for trees with hollows 

Project manager and 
contractor 

Pre-
construction 
and 
construction 



 

  

 

 

 
  

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

  
 

 

 
 

 

 

Impact Environmental safeguards Responsibility Timing 

for Western Slopes Grassy Woodland in the Murrumbidgee catchment (five per 
1000 square metres) (DECC 2008). 

Loss of vegetation  The limits of the proposal will be defined by survey before clearing and grubbing. Project manager and Construction 
communities Removal of remnant native vegetation in Silvalite Reserve, the Planning 

Agreement Areas and roadside reserves will be minimised wherever possible 
and will include use of exclusion fencing where appropriate. 

 All staff will be inducted and informed of the limits of vegetation clearing and the 
areas of vegetation to be retained. 

 All vehicles and equipment used for construction will adhere to the access tracks, 
existing roads and exclusion areas outlined in the traffic management plan. 

 Locally native species will be used for revegetation. Species will be consistent 
with those for the Commonwealth scientific committee determination of Box-Gum 
Woodland. 

 Revegetation will target areas surrounding isolated hollow-bearing trees to 
facilitate movement of Squirrel Gliders in the study area. Planting densities and 
tree and shrub species will be typical of Box-Gum Woodland. 

contractor 

Landscape design contractor 

Landscape design contractor 

Weed spread and  Weed control will be implemented, as detailed in RTA (2011a) - Biodiversity Project manager and Construction  
establishment Guidelines Guide 6: Weed management. 

 Management practices outlined in the national recovery plan for Box-Gum 
Woodland (DECCW 2010 – Table 4) will be implemented to minimise the spread 
of weeds and the potential impacts of weed invasion on this ecological 
community. This includes machinery hygiene protocols to prevent weed spread, 
no stockpiling in remnant areas and implementation of a weed control program. 

 All new vehicles to site will be cleaned to reduce the incidence of weed spread 
and establishment.  

 The spread of introduced plant species within the limits of the proposal would be 
monitored by the contractor and Roads and Maritime during construction. 

 Weed control will be undertaken if introduced plant species become prevalent in 
the limits of the proposal.  

 Declared noxious weeds would be managed according to the requirements of the 
Noxious Weeds Act 1993. 

 Weed infested topsoil will be disposed of or treated and would not be stockpiled 

contractor 
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Impact Environmental safeguards Responsibility Timing 

adjacent to any areas of native vegetation 

Chemical and fuel impacts 
on native vegetation 

 Any herbicides used for weed control will be applied to the manufacturer's 
specifications and as outlined in the manufacturers Material Safety Data Sheet. 

 Broad spectrum non-selective herbicides (residual herbicides) will not be used. 
Herbicides selected for use will be appropriate for the species being treated. 

 Spraying of herbicides will not be undertaken in windy weather or within such 
distance of a watercourse as would permit any of the herbicide to enter the 
water. 

 Mitigation measures for preventing and managing spills of fuels and chemicals 
will be implemented, such as refuelling and keeping fuels in bunded areas only. 

Project manager and 
contractor 

Construction 

Pathogen spread and 
establishment 

 Measures for preventing the introduction and/or spread of disease causing 
agents such as bacteria and fungi will be implemented, as detailed in RTA 
(2011a) – Biodiversity Guidelines Guide 7: Pathogen management. 

Project manager and 
contractor 

Construction 

Bushfire  Mitigation measures for preventing and managing bushfire risk will be identified 
in a Bushfire Management Plan to be prepared as part of the contractors CEMP. 

Project manager and 
contractor 

Construction 

Loss of woody debris habitat  In consultation with Wagga Wagga City Council, some of the large woody debris 
generated by the proposal will be relocated outside the limits of the proposal and 
retained as habitat on the ground. The woody debris retained will be spread in a 
fashion that replicates the natural occurrence of woody debris in the environment 
and will not be stacked. 

 Placement of woody debris on the ground will not exceed the upper benchmark 
for total length of fallen logs for Western Slopes Grassy Woodland in the 
Murrumbidgee catchment (50 metres per 1000 square metres) (DECC 2008). 

 Woody debris will be re-used as detailed in RTA (2011a) - Biodiversity 
Guidelines Guide 5: Re-use of woody debris and bushrock. 

 Relocation of woody debris will be done in a manner that discourages removal 
for firewood (eg inside fences rather than outside fences). 

Project manager and 
contractor 

Construction 

Impacts to fauna  Where practicable, vegetation removal will occur outside the main fauna 
breeding season (August to January) to avoid potential breeding disturbance to 
fauna, particularly the Squirrel Glider and woodland birds. 

 The pre-clearing process detailed in RTA (2011a) - Biodiversity Guidelines Guide 

Project manager and 
contractor 

Construction 
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Impact Environmental safeguards Responsibility Timing 

1: Pre-clearing process will be implemented before commencement of the works. 

 Clearing of vegetation will be undertaken as detailed in RTA (2011a) - 
Biodiversity Guidelines Guide 4: Clearing of vegetation and removal of bushrock. 

 Fauna handling during vegetation removal will be undertaken by a licensed fauna 
ecologist or wildlife carer, as detailed in RTA (2011a) - Biodiversity Guidelines 
Guide 9: Fauna handling. 

 Barbed wire fences will not be installed in wildlife crossing zones due to the 
known incidence of Squirrel Gliders getting entangled and killed on these fences. 

Impacts to threatened 
species 

 If unexpected threatened fauna or flora species are discovered, works will stop 
immediately and the Roads and Maritime Unexpected Threatened Species Find 
Procedure in RTA (2011a) – Biodiversity Guidelines Guide 1: Pre-clearing 
process will be followed. 

Project manager and 
contractor 

Construction  

Loss of habitat connectivity  Tall trees on the edge of the proposal site should be retained where safety 
requirements permit, to maintain natural connectivity for Squirrel Gliders (eg at 
Silvalite Reserve and on the northern approaches to the bridge). 

 The existing road adjacent to Silvalite Reserve will be ripped and restored to 
minimise fragmentation of fauna habitat. These works will commence as soon as 
the road is no longer required for traffic access. 

 Shrubs will be planted under the bridge and on batter slopes to assist in 
revegetation and to aid fauna passage and woodland bird movement. 

 Rope bridges will be constructed at two locations – north of the proposed bridge 
from Silvalite Reserve to freehold land to the west; and within the Planning 
Agreement Areas south of the proposed bridge, at the transition between the 
large cut and fill areas. 

 Trees and shrubs will be planted at the southern glider crossing location (in 
consultation with Wagga Wagga City Council) between the sections of cut and fill 
to facilitate future movement of Squirrel Gliders and other fauna from east to 
west and north to south.  

 Trees and shrubs will be planted on the western side of the realigned Camp 
Access Road location to assist future north-south movement of Squirrel Gliders 
and other fauna. The planting will comply with road safety requirements. 

 Roads and Maritime will investigate the potential for planting trees and shrubs in 
the land zoned E2 north-west of the proposal, to assist future movement of 

Project manager Construction 
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Impact Environmental safeguards Responsibility Timing 

Squirrel Gliders and other fauna across the landscape. 

Deterrence of fauna by road 
lighting 

 Road lighting that directs light down to the road and minimises light pollution of 
the night sky will be used to minimise disorientation of nocturnal species moving 
through the area. This will include use of LED lights and/or low pressure lights 
with longer wave lengths (orange or red colour spectrum) to minimise impacts to 
microbats. 

Project manager Construction 

Weed spread and 
establishment 

 Weed control will be undertaken during operation if declared noxious weed 
species become prevalent in the limits of the proposal. 

Project manager Operation 
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Relevant recovery plans for affected subject species 

Box-Gum Woodland 

There are five key strategies that are outlined in the national recovery plan for Box-Gum 
Woodland: 

1. Improve baseline information. 

2. Increase protection of Box-Gum Woodland. 

3. Improve community engagement. 

4. Continue ecosystem function and management research. 

5. Improve compliance and regulatory activities. 

Of these strategies, numbers 1, 2 and 4 are applicable to the proposal. Although the proposal 

will result in the removal of Box-Gum Woodland it also has resulted in increased knowledge of 
baseline information about the community in the locality, including condition, location, area and 
species cover and abundance collected from 26 plots. In addition, this information was collected 

at a further 25 plots in the proposed biodiversity offset site that occurs in Box-Gum Woodland. 

Although the proposal will result in the loss of 12.8 hectares of Box-Gum Woodland, a minimum 
of 117.9 hectares of Box-Gum Woodland would be conserved at an identified biodiversity offset 

site about 40 kilometres east of the proposal (see section 7.1.7). Therefore strategy two would 
be met by increasing protection of Box-Gum Woodland. 

Swift Parrot 

There are four main recovery actions for the Swift Parrot in the national recovery plan: 

1. Identify the extent and quality of habitat.  

2. Manage and protect Swift Parrot habitat at the landscape scale.  

3. Monitor and manage the impact of collisions, competition and disease.  

4. Monitor population and habitat. 

The management of the offset site will assist in protecting potential Swift Parrot habitat at the 
landscape scale (action 2) through conservation in perpetuity and active management strategies 

to preserve and increase habitat for threatened species. However, the proposal may result in 
increased collisions at the proposal site (action 3). 

7.1.7 Compensatory strategies – offset site 

Development impacts and offset requirements 

The proposal would remove 13.1 hectares of locally endemic native vegetation of which 12.8 
hectares is TSC Act Box-Gum Woodland. Included in this amount is, 9.6 hectares of Box-Gum 
Woodland in the area zoned E2 and 8.4 hectares within the Planning Agreement Areas. 

Biodiversity offsets are required to offset the impacts of the proposal on native vegetation. 

Correspondence from the OEH (17 January 2012) identified the offset ratio for vegetation 
removed from the Planning Agreement Areas (8.4 hectares) must be 10:1. The offset area that 

would be required to achieve this is 92.4 hectares (including the offset ratio of 10:1, plus the 
original 8.4 hectare offset for biocertification) (Table 27). Offset for areas outside the Planning 
Agreement Areas have been calculated using the (BBAM).  

A total of 237 ecosystem credits are required to offset the clearing of native vegetation for the 
proposal (excluding the Planning Agreement Areas, as described above). The OEH Credit 



 

  

 

 

 

 
 

 

 
  

 

  

                                                                                                              

 

 

 

 

 

Convertor was used to convert ecosystem credits for the proposal into an estimate of the area 
of land that would be required as an offset. This is equal to 25.5 hectares. The total offsets 

required for the proposal is therefore 117.9 hectares (Table 27). 

The BBAM was used to calculate the biodiversity offset requirements for the development site 
outside the Planning Agreement Areas and the offsets potentially available at an identified offset 

site. However, the offset site would be conserved under the Nature Conservation Trust Act 2001 
(NCT Act), rather than under a BioBanking Agreement under Part 7A of the TSC Act. Therefore 
no credits would be purchased or retired as part of the offsets for the proposal. 

Table 27 - Area required to offset biodiversity impacts of the development. 

Vegetation type Native vegetation 

to be cleared (ha) 

Required 

offset (ha) 

Total 

offset (ha) 

Box-Gum Woodland (Planning Agreement 
Areas) 

8.4 84 92.4 

Grassy White Box woodland on well drained 
podsolic clay soils on hills in the NSW South 

Western Slopes Bioregion (Benson 266, 
MR561) 

4.7 25.5 25.5 

Total offsets 117.9 ha     

Proposed offset site 

An offset site has been identified about 40 kilometres east of the development site. The offset 
site is located within the Wagga Wagga LGA and contains areas of Box-Gum Woodland 

sufficient to compensate for the impacts of the proposal.  

The proposed offset site is 298.3 hectares and is currently zoned RU1 Primary Production 
under the Wagga Wagga LEP 2010. The site contains predominantly native vegetation and is 

currently used for low density stock grazing and timber getting. 

The site contains a mixture of canopy species, including White Box (Eucalyptus albens) and 
Blakely’s Red Gum (E. blakelyi) most commonly, with small occurrences of Mugga Ironbark (E. 

sideroxylon), Red Stringybark (E. macrorhyncha), Yellow Box (E. melliodora) and White 
Cypress Pine (Callitris glaucophylla) occurring on lower to mid-slopes. Most continuous patches 
of canopy vegetation, classify as TSC Act Box-Gum Woodland. 

A full description of the offset site is provided in Appendix N. An offer has been made to the 
owner of the property and accepted on 15 November 2013 (see Appendix N). 

Surveys were completed at the proposed offset site from 23 and 27 September 2013. A total of 

26 vegetation plots (50 m x 20 m with nested 20 m x 20 m) were completed according to the 
BBAM. 

One vegetation zone was created for each native vegetation type and broad condition classes 

were identified. The six vegetation zones and condition classes within the offset site are 
summarised in Table 28. The offset site would generate a total of 2,828 ecosystem credits 
(about 304 hectares using the OEH credits to hectares convertor). Not all of the ecosystem 

credits available at the site would be required to offset impacts of the development. 
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Table 28 - Vegetation zones and condition identified in the proposed 
biodiversity offset site for the development. 

Vegetation zone and condition 
No. of plots 
completed 

Area (ha) Ecosystem 
credits generated 

Grassy White Box – Blakely’s Red Gum – 
Yellow Box woodland of the NSW South 

Western Slopes Bioregion (MR 560) – 
low condition 

3 93.7 889 

Grassy White Box – Blakely’s Red Gum – 
Yellow Box woodland of the NSW South 
Western Slopes Bioregion (MR 560) – 

moderate/good poor condition 

2 16.49 144 

Grassy White Box – Blakely’s Red Gum – 
Yellow Box woodland of the NSW South 
Western Slopes Bioregion (MR 560) – 

moderate/good medium condition 

8 135.88 1,322 

Mugga Ironbark – Inland Grey Box – Pine 

tall woodland of the NSW South Western 
Slopes Bioregion (MR 577) – 
moderate/good medium condition 

3 10.9 102 

White Box – White Cypress – Inland Grey 

Box woodland on the western slopes of 
NSW (MR 643) – low condition 

3 

9.2 88 

White Box – White Cypress – Inland Grey 
Box woodland on the western slopes of 
NSW (MR 643) – moderate/good medium 

condition 

6 

32.1 283 

Total area 26 298.27 ha 2,828 
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Vegetation community 

MR 560 Grassy White Box - Blakely's Red Gum - Yellow Box 
woodland of the NSW South Western Slopes Bioregion (low) 

MR 560 Grassy White Box - Blakely's Red Gum - Yellow Box woodland 
of the NSW South Western Slopes Bioregion (moderate/good - poor) 

MR 560 Grassy White Box - Blakely's Red Gum - Yellow Box woodland 
of the NSW South Western Slopes Bioregion (moderate/good - medium) 

MR 577 Mugga Ironbark - Inland Grey Box - Pine tall woodland of the 
NSW South Western Slopes Bioregion (moderate/good - medium) 

MR 643 White Box - White Cypress Pine - Inland Grey Box 
woodland on the western slopes of NSW (moderate/good - poor) 

MR 643 White Box - White Cypress Pine - Inland Grey Box 
woodland on the western slopes of NSW (moderate/good - medium) 
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Species within ecosystem credits 

The credit calculator reports the suite of threatened fauna species that are predicted to be 

associated with ecosystem credits generated for the biodiversity offset site and the fauna 
species with the lowest Tg score determines the overall credit requirement for the site. For the 
offset site, the predicted threatened species with the lowest Tg score is the Barking Owl, which 

has a Tg score of 0.33. There is potential foraging and breeding habitat for this owl species 
within the biobank site therefore the Tg score and ecosystem credit calculations presented in 
this report do not require adjustment. 

The vegetation types and ecosystems within the offset site are similar to that within the 
development site given they both contain the endangered ecological community Box-Gum 
Woodland. This comparison is supported by the threatened species that were recorded in site 

surveys or are predicted to occur within the development and offset site as presented in Table 
29. 

A total of 13 threatened fauna species were identified in the development area during field 

surveys (GHD 2012, nghenvironmental 2013, WSP 2013, ARCUE 2013) and one additional 
threatened species has previously been recorded. 

None of the threatened fauna species recorded within the development area are of the type that 

require species credits within the BBAM (DECC 2009). All of these species, apart from four, are 
predicted to occur with ecosystem credits at the development site and all apart from three are 
also predicted to occur in ecosystem credits generated at the offset site as shown in Table 29. 

The Little Eagle, Scarlet Robin and Southern Myotis are not predicted to occur at either site, 
although all three were recorded at the development site during surveys.  

Table 29 - Comparison between development site and offset site recorded 
and predicted threatened species. 

Scientific name Common name 
TSC Act 
status 

Development site 

Recorded Predicted 

Offset site 

Recorded Predicted 

BIRDS 

Ninox connivens Barking Owl V No Yes No Yes 

Melithreptus gularis 
gularis 

Black-chinned 
Honeyeater 

V No Yes No Yes 

Climacteris picumnus 
victoriae Brown Treecreeper 

V Yes Yes Yes Yes 

Burhinus grallarius Bush Stone-curlew E No Yes No Yes 

Stagonopleura guttata Diamond Firetail V Yes Yes Yes Yes 

Petroica phoenicea Flame Robin V Yes Yes Yes Yes 

Callocephalon 
fimbriatum 

Gang-gang 
Cockatoo 

V No Yes No Yes 

Pachycephala inornata Gilbert’s Whistler V No No No Yes 

Pomatostomus 
temporalis temporalis 

Grey-crowned 
Babbler 

V Yes Yes No Yes 

Hieraaetus morphnoides Little Eagle V Yes No No No 

Glossopsitta pusilla Little Lorikeet V Yes Yes Yes Yes 

Grantiella picta Painted Honeyeater V No Yes No Yes 

116 | GHD | Report for Roads and Maritime Services - Species Impact Statement, 23/14107 



 

  

    

   

   

   

   

  

   

   

 

  
   

  
 

  
  

   

    

    

   

   

 
  

 

  
   

  
   

 

  

    

   

 
 

  

 

 

Scientific name Common name 
TSC Act 
status 

Development site 

Recorded Predicted 

Offset site 

Recorded Predicted 

Anthochaera  phrygia Regent Honeyeater CE No Yes No Yes 

Petroica boodang Scarlet Robin V Yes No Yes No 

Pyrrholaemus sagittatus Speckled Warbler V Yes Yes No Yes 

Lophoictinia isura Square-tailed Kite V No Yes No Yes 

Polytelis swainsonii Superb Parrot V Yes Yes Yes Yes 

Lathamus discolor Swift Parrot E Yes Yes No Yes 

Neophema pulchella Turquoise Parrot V No Yes No Yes 

MAMMALS 

Phascogale tapoatafa 
Brush-tailed 
Phascogale 

V No No No Yes 

Miniopterus schreibersii 
oceanensis 

Eastern Bentwing-
bat 

V No Yes No Yes 

Cercartetus nanus 
Eastern Pygmy-
possum 

V No Yes No Yes 

Phascolarctos cinereus Koala  V No Yes No Yes 

Chalinolobus picatus Little Pied Bat V Possible No No Yes 

Myotis macropus Southern Myotis V Yes No No No 

Dasyurus maculatus Spotted-tailed Quoll V No Yes No Yes 

Petaurus norfolcensis Squirrel Glider V Yes Yes No Yes 

Saccolaimus flaviventris 
Yellow-bellied 
Sheathtail-bat 

V Probable Yes No Yes 

REPTILES 

Aprasia parapulchella 
Pink-tailed Worm-
lizard 

V No No No Yes 

Delma impar 
Striped Legless 
Lizard 

V No No No Yes 

INSECTS 

Synemon plana Golden Sun Moth E No Yes No Yes 

Swainsona sericea Silky Swainson-pea V No No No Yes 

Swainsona recta Small Purple-pea E No Yes No Yes 

Offset site species credits 

No targeted surveys for threatened species have been conducted at the offset site; however 
seven threatened species (ecosystem credit species) were recorded opportunistically during site 
surveys: 

 Brown Treecreeper – vulnerable. 

 Diamond Firetail – vulnerable. 

 Hooded Robin – vulnerable. 
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 Scarlet Robin – vulnerable. 

 Little Lorikeet – vulnerable. 

 Flame Robin – vulnerable. 

 Superb Parrot – vulnerable. 

Evidence of the Squirrel Glider (scratch marks on a tree) was identified along one of the gully 

areas of the offset site. Due to the close proximity of the Murrumbidgee River (about two 
kilometres to the north and connected to the offset site via remnant canopy vegetation), it is 
considered highly likely the Squirrel Glider would be present at the offset site. 

No species credit threatened flora or fauna were recorded at the offset site. 

No species credits are required as no species of the type which require calculation of species 
credits have been recorded in the development area during any of the targeted surveys. 

Conservation mechanism 

The offset site would be conserved in perpetuity under a covenant under the Nature 
Conservation Trust Act 2001 that places a conservation covenant over the land, regardless of 
zoning. The covenant extinguishes all land uses on private land other than conservation. 

Management actions 

Two types of management actions would be applied at the offset site: 

 Standard management actions. 

 Site specific management actions. 

Standard management actions are those actions required on offset sites to improve vegetation 
condition when entering into a conservation covenant. The standard management actions for 
the offset site are: 

 Management of grazing for conservation. 

 Weed control. 

 Management of fire for conservation. 

 Management of human disturbance. 

 Retention of regrowth and remnant native vegetation. 

 Replanting or supplementary planting where natural regeneration would not be sufficient. 

 Retention of dead timber. 

 Erosion control. 

 Retention of rocks. 

Additional management actions at the offset site are presented in Appendix N and summarised 
below: 

 Cat and/or Fox control. 

 Exclude miscellaneous feral species. 

 Feral and/or native herbivore control/exclusion (e.g. rabbit, goats, deer etc). 

The Management Actions Plan will identify site specific vegetation rehabilitation and 

management actions appropriate for the offset site which would be completed during the 
preparation of the conservation covenant agreement by the Nature Conservation Trust. 
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7.1.8 Ongoing monitoring 

On- going monitoring for the proposal is not required for the following reasons: 

 There would be no significant impact on any threatened fauna species as a result of the 

proposal. 

 To minimise the impacts on fauna species in the study area, Roads and Maritime will 
develop a Wildlife Crossing Management Plan in consultation with the OEH. 

 Mitigation measures (eg glider rope bridges, nest boxes and strategic revegetation) are 
proposed to minimise the effect of fragmentation on threatened fauna species. 

 Previous monitoring of the proposed mitigation measures in similar locations for the same 

target species has proved that these measures are effective (SKM 2011, van der Ree 
and Soanes, unpub data in ARCUE 2013 and Soanes et al 2013). 

 Compared to other projects in the region (eg Hume Highway Duplication and Bypasses) 

the potential impacts of the proposal are of a smaller scale. 

 The only significant impact as a result of the project is to Box-Gum Woodland. The 
impacts of this have been offset in accordance with State and Federal Offset Policies 

(see section 7.1.7, Appendix N and Appendix O). 

 The proposed offset site has been assessed using the BBAM (DECC 2009) and DoE 
offsets assessment guide (DSEWPaC 2012) and covers above and beyond what is 

required to offset the residual impacts of the project on Box-Gum Woodland, as well as 
State and/or Commonwealth listed fauna species.  

 Monitoring would be undertaken at the offset site in accordance with the Management 

Plan for the site. 

7.1.9 Translocation 

No translocation of any species is proposed as part of the proposal.  
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