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change causes major organ failure. 
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m Metres 
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1 INTRODUCTION  
 

Glen Innes Windpower Pty Ltd has obtained Project Approval to construct the Glen Innes Wind 

Farm (GIWF), a wind farm consisting of up to 25 wind turbines. The southern extent of the GIWF 

is located approximately 12km southwest of the township of Glen Innes in northeastern NSW. 

The northern section of the site is bounded by the Gwydir Highway, whereas the southern section 

of the site is bounded by farming properties that adjoin Cherry Tree Road. 

 

This Flora and Fauna Management Plan (FFMP) has been prepared to outline measures to protect 

and minimise loss of native vegetation and native fauna habitat as a result of construction of the 

project. 

 

1.1 Approval Process 
 

An application for the GIWF was put forward to the NSW Department of Planning and 

Environment in 2007 with subsequent placement on public exhibition and original Project 

Approval being received in 2009. Up to 25 turbines were originally planned for the site in 2008 

(Connell Wagner, 2008). Up to 25 turbines are still proposed, however, wind turbine location 

revisions have since occurred due to a variety of considerations.  

 

1.2 Conditions of Approval  
 

To meet the Conditions of Approval set out by the Minister for Planning (Application No: 

07_0036), GIWF is required to consider flora and fauna impacts as a result of the wind farm, in 

line with the requirements of Condition of Approval 6.3 (c), as outlined below. 

 

“a Flora and Fauna Management Plan to outline measures to protect and minimise loss 

of native vegetation and native fauna habitat as a result of construction of the project. 

The Plan shall include, but not necessarily be limited to:  

 

i) plans showing terrestrial vegetation communities; important flora and fauna 

habitat areas; locations where threatened species, have been recorded or are 

likely to occur; and areas to be cleared. The plans shall also identify vegetation 

adjoining the site where this contains important habitat areas and/or threatened 

species, populations or ecological communities;  

ii) methods to manage impacts on flora and fauna species and their habitat which 

may be directly or indirectly affected by the project, such as location of fencing, 

procedures for clearing of vegetation or soil and procedures for re-locating 

hollows or installing nesting boxes; and  
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iii) rehabilitation details, and a program for reporting on the effectiveness of 

terrestrial flora and fauna management measures. Management methods shall 

be reviewed where found to be ineffective.” 

 

The FFMP addresses each of these Conditions of Approval (see Table 1-1). This Condition of 

Approval is the primary guide for this FFMP. 

 
Table 1-1: Conditions of Approval for GIWF with reference to appropriate section/s within FFMP. 

Condition of Approval Reference to appropriate section/s 

i) Plans showing terrestrial vegetation communities Section 4.1.1; Figure 4-1; Table 4-1 

i) Plans showing important flora and fauna habitat 
areas  

Figure 4-2; Section 4.3 

i) Plans showing locations where threatened species, 
have been recorded or are likely to occur  

Section 4.2; Figure 4-2 

i) Outline of areas to be cleared  Section 5-1; Figure 5-1a; 5-1b; 5-1c; 5-1d 

i) Identify vegetation adjoining the site where this 
contains important habitat areas and/or threatened 
species, populations or ecological communities  

Section 4.3; Figure 4-2 

ii) Outline methods to manage impacts on flora and 
fauna species and their habitat which may be directly or 
indirectly affected by the project, such as location of 
fencing  

Section 5.1.2 

ii) Procedures for clearing of vegetation or soil  Section 5.1.3; 5.1.7; 5.1.4 

ii) Procedures for re-locating hollows or installing 
nesting boxes  

Section 5.1.5 

iii) Outline rehabilitation details Section 5.3 

iii) Outline a program for reporting on the effectiveness 
of terrestrial flora and fauna management measures  

Section 6 

iii) Management methods shall be reviewed where 
found to be ineffective 

Section 6.4 
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1.3 Association with other Plans 
 

The FFMP has been developed in association with three other key documents that relate to 

biodiversity outcomes and management for the project, including: 

 

 Compensatory Habitat Package (CHP); 

 Bird and Bat Adaptive Management Program (BBAMP); and  

 Construction Environmental Management Plan (CEMP). 

 

The FFMP sits as a Management Plan within the greater CEMP, which informs management of all 

facets of the construction of the project. 

 

Flora and fauna management conditions are also considered in both the CHP and the BBAMP. 

However, these documents target specific subjects including compensatory habitat and the 

impacts of wind turbines on bird and bat fauna. Therefore, management actions defined within 

each plan, whilst related, exist as separate entities.  

 

1.4 Document Purpose 
 

The construction of wind turbines, associated structure/s and access tracks has the potential to 

impact on flora and fauna that have been recorded or that have the potential to occur on site. 

Typically, this relates to the clearing of native vegetation and associated habitat disturbance. 

 

The following document details management procedures required to implement the FFMP for the 

GIWF in order to protect and minimise loss of native vegetation and native fauna habitat as a 

result of construction of the project. 

 
1.5 Consultation with OEH 
 
Ongoing consultation has occurred with OEH and its predecessors during the development and 

approval phases. This dialogue has continued into the post-approval phase and includes recent 

discussions with regard to the approach to post-approval biodiversity documentation for the 

project. This FFMP incorporates feedback received from OEH on an earlier draft version. 
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2 PERSONNEL ROLES AND RESPONSIBILITIES 
 
The following section details the key stakeholder’s roles and responsibilities, inclusive of: 

 

 The GIWF Operator; 

 The suitably-qualified expert (Project Ecologist) responsible for implementing the FFMP; 

and 

 Landowners where the GIWF turbines and associated structures occur on their property. 

 

2.1 The Operator 
 

The key role of the GIWF Operator is to consult a suitably-qualified expert to implement the FFMP 

with additional responsibilities entailing: 

 

 Where applicable, supervise the management procedures recommended and 

implemented by the Project Ecologist;  

 Landowner liaison when required;  

 Prioritise minimisation of impacts to flora and fauna wherever possible; and 

 Is ultimately responsible for impacts to flora and fauna during construction. 

 

2.2 Project Ecologist 
 

The key role of the Project Ecologist is to implement the FFMP in line with the approval conditions.  

 

Additional responsibilities include: 

 Conduct all works in accordance with consent conditions (e.g. surveys) to a high-quality 

standard; 

 Engage with the Operator when required; and 

 Perform tasks to a level deemed satisfactory by the Secretary. 
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2.3 The Landowners 
 

The Landowners use of their property has the potential to impact on flora and fauna which can 

have flow-on effects with the design of monitoring and management protocols. To ameliorate 

this issue, it is the responsibility of the landowner to: 

 

 Liaise with the Operator with the goal of minimising flora and fauna impacts on site. The 

Operator will discuss potential amelioration of impacts with the landowner after receiving 

advice from the Project Ecologist. 
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3 SITE DESCRIPTION 
 

The GIWF is located within the Glen Innes Severn Shire Local Government Area (LGA) which falls 

in the Border Rivers-Gwydir Catchment Management Authority (CMA) region. 

 

Turbine sites will extend approximately 8.5km along the Waterloo Range trending in a north-

south direction at an elevation of 1170m to 1270m Australian Height Datum (AHD) (see Figure 3-

1). The wind farm is located on six (6) privately-owned rural properties with site access provided 

off a travelling stock reserve (TSR) which adjoins the Gwydir Highway to the north. All privately-

owned properties are primarily used for sheep and cattle grazing.  

 

The vegetation present on site consists of chiefly exotic and native pasture, with scattered trees 

and remnant woodland occurring less frequently. Areas on site that contain scattered trees or 

remnant woodland patches often include the species Eucalyptus viminalis (Ribbon Gum), 

Angophora floribunda (Rough-barked Apple) and Eucalyptus melliodora (Yellow Box). 

 

The site has been historically cleared with extensive modification of natural woodland areas for 

the purposes of sheep and cattle grazing as well as establishment of access tracks. In general, the 

locality of each turbine is within cleared areas of exotic/native pasture with occasional sparse 

trees. 

 

The geology present on site consists of chiefly basaltic (igneous rocks) with soil types in association 

with this geological form. 
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4 ECOLOGICAL VALUES 
 

Ecological impacts that may occur due to the proposal typically relate to the construction of wind 

turbines which requires the clearing of native and exotic vegetation. Previous ecological 

assessments have been conducted on site for flora and fauna (Kevin Mills and Associates [KMA]; 

April and August 2007 [excluding bat fauna]) and bat fauna (Greg Richards and Associates [GRA]; 

August and December 2007). These previous reports are drawn upon throughout this FFMP to 

inform and add to the works conducted by Environmental Property Services (EPS). Where this 

secondary information is integrated throughout this report, acknowledgement is provided.  

 

As with the current FFMP, these previous assessments are inclusive of the site in its entirety, 

specifically including turbine localities, the substation locality and laydown area, the proposed 

avenue for the access track and the underground power lines laid down parallel with the access 

track. 

 

In summary, Kevin Mills and Associates (2007) concluded the following: 

 

“the development of the wind farm is not likely to have a significant impact on any threatened 

species, populations or communities listed under the Threatened Species Conservation Act 1995, 

or their habitats, and the preparation of a Species Impact Statement (SIS) is not warranted…the 

development of the wind farm is not likely to have a significant impact on any threatened species, 

migratory species or communities listed under the EPBC Act, 1999. Referral to the Minister for 

assessment and approval is therefore not warranted.” 

 

Similarly, Greg Richards and Associates (2008) established that: 

 

“there would be little likelihood that the proposed wind farm would impact upon bat populations, 

especially threatened species.” 
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4.1 Vegetation 
 

The site has been historically cleared with extensive modification of natural woodland areas for 

the purposes of sheep and cattle grazing as well as the establishment of access tracks. Prior flora 

assessment by Kevin Mills and Associates (2007) considered the remnant native vegetation 

present throughout the site’s entirety and determined that the site was likely to have previously 

had a significant distribution of Eucalyptus viminalis (Ribbon Gum) Woodland/Forest on the upper 

basalt slopes and ridges. At lower elevations, it was likely that Eucalyptus melliodora (Yellow Box) 

Woodland/Forest extended throughout the valley. In addition, Eucalyptus dalrympleana 

(Mountain Gum) and Eucalyptus nova-anglica (New England Peppermint)  occur as a co-dominant 

species within this community.  

 

Kevin Mills and Associates (2007) predicted that the understorey of these woodland areas was 

likely to consist of species such as Bothriochloa macra (Red-leg Grass), Poa sieberiana (Tussock 

Grass), Themeda australis (Kangaroo Grass), Austrostipa spp. (Spear-grasses), Austrodanthonia 

spp. (Wallaby Grasses) and Microlaena stipoides (Weeping Grass). 

 

The vegetation within the site is a mixture of exotic and native grassland, with scattered trees and 

remnant woodland. On the ridge tops, the northern portion of the site contains scattered trees 

and/or remnant woodland often include the species Eucalyptus viminalis (Ribbon Gum), 

Angophora floribunda (Rough-barked Apple) and Eucalyptus melliodora (Yellow Box). The most 

significant example of remnant woodland occurs on the western slope of the Waterloo Range 

within the vicinity of Turbines 13 and 13B. The assessment of Kevin Mills and Associates (2007) 

typically aligns with EPS observations. The southern section of the site contains a mixture of intact 

native vegetation and exotic pasture. 

 

Kevin Mills and Associates (2007) performed a comprehensive floristic survey for the site and its 

surrounds resulting in 106 native plant species and 85 exotic species. Flora diversity varied greatly, 

with a greater diversity of flora encountered in the Sinclair Lookout access road reserve. The 

surveys conducted by EPS (2016) and Kevin Mills and Associates (2007) established that the 

former highway alignment within the Travelling Stock Route (TSR) supports a significant stand of 

trees in comparison to the remainder of the GIWF site. 
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4.1.1 Vegetation Distribution 

 

The following section details the vegetation present on site inclusive of the site in its entirety, 

specifically including site access point, turbine localities, the substation locality, the proposed site 

access track and the underground power lines laid down parallel with the site access track. The 

field information recorded by EPS was conducted through carrying out a series of rapid data 

points. The information gleaned from these surveys is summarised in Figure 4-1 with further 

associative detail provided in Table 4-1.  
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Table 4-1: Vegetation distribution associated with the project. 

Project Region Vegetation Description 

Former Gwydir Highway 
Alignment (TSR) and Site 
Access 

The proposed access track runs centrally through an area of Ribbon Gum – 
Mountain Gum Snow Gum Grassy open Forest of the New England 
Tableland – EEC TSC Act (Moderate to Good (High) quality). EPS also 
determined that this area is fringed by Derived Native Grassland Ribbon 
Gum – Mountain Gum Snow Gum Grassy Open Forest of the New England 
Tableland – EEC TSC Act (Moderate to Good (High) quality). 

Surveys by Kevin Mills and Associates (2007) confirmed the presence of E. 
viminalis (Ribbon Gum) occurring with Angophora floribunda (Rough-
barked Apple), with some scattered old-growth trees. Kevin Mills and 
Associates (2007) found that ground cover consisted of Bothriochloa macra 
(Red-leg Grass), Glycine tabacina (Variable Glycine), Desmodium varians 
(Slender Tick-trefoil), Dichondra repens (Kidney-weed) and Ammobium 
alatum (Tall Ammobium). Exotic species such as Plantago lanceolata 
(Ribbed Plantain), Hypochaeris radicata (Flatweed) and Eragrostis curvula 
(African Lovegrass) also occur. 

Council Reserve Access 
Road 

The Council Reserve was being considered as an alternative route to reach 
the access track and turbines along the Waterloo Range.  However, this is 
no longer being considered as the entrance to the Gwydir Highway would 
require significant additional safety requirements integrated into the 
construction process. 

Surveys by EPS found that this area was predominantly Derived Native 
Grassland Ribbon Gum – Mountain Gum Snow Gum Grassy Open Forest of 
the New England Tableland – EEC TSC Act (Moderate to Good (High) 
quality). A small area of exotic grassland occurs where the proposed track 
would meet the former Gwydir Highway Alignment (TSR). 

Proposed Substation and 
Site Laydown 

EPS determined that the proposed substation is located within Derived 
Native Grassland Ribbon Gum – Mountain Gum Snow Gum Grassy Open 
Forest of the New England Tableland – EEC TSC Act (Moderate to Good 
(High) quality). The site laydown area is located in the same Plant 
Community Type, although it does fringe an area of Ribbon Gum – 
Mountain Gum Snow Gum Grassy open Forest of the New England 
Tableland – EEC TSC Act (Moderate to Good (Moderate) quality). 

Surveys by Kevin Mills and Associates (2007) revealed similar conclusions 
with this area being characterised by native grasses, with a dominance of 
Stipa scabra (Corkscrew Speargrass) and Bothriochloa macra (Red-leg 
Grass), as well as Poa sieberiana (Tussock Grass), Themeda triandra 
(Kangaroo Grass), Austrodanthonia spp. (Wallaby Grasses) and Microlaena 
stipoides (Weeping Grass). As with the EPS surveys, forbs were infrequently 
encountered, with the occasional occurrences of native Asperula conferta 
(Common Woodruff), Rumex brownii (Swamp Dock) and Chenopodium 
pumilio (Small Crumbweed), and exotics such as Cirsium vulgare (Spear 
Thistle) and Paronychia brasiliana (Chilean Whitlow Wort). 
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Project Region Vegetation Description 

Turbines 1 to 2 EPS classified this area as derived Native Grassland Ribbon Gum – Mountain 
Gum Snow Gum Grassy Open Forest of the New England Tableland – EEC 
TSC Act (Moderate to Good (High) quality).  

Surveys by Kevin Mills and Associates (2007) recorded a range of native 
grass species, including Bothriochloa macra (Red-leg Grass), Stipa scabra 
(Corkscrew Speargrass), Stipa bigeniculata (Tall Spear-grass), Danthonia 
racemosa (Wallaby Grass), Chloris truncata (Windmill Grass) and Cynodon 
dactylon (Couch Grass). Wahlenbergia luteola (Bluebell), Rumex brownii 
(Swamp Dock) and Urtica incisa (Stinging Nettle) were also present.   

Although, Kevin Mills and Associates (2007) found that native plant species 
diversity was low, the coverage is generally high. Exotic species present 
include Cirsium vulgare (Spear Thistle), Plantago lanceolata (Ribbed 
Plantain), Conyza sp. (Fleabane) and Phalaris aquatica (Phalaris). 

Turbines 2 to 4 EPS classified this area as derived Native Grassland Ribbon Gum – Mountain 
Gum Snow Gum Grassy Open Forest of the New England Tableland – EEC 
TSC Act (Moderate to Good (Moderate) quality) on the eastern side of the 
proposed access track. Surveys by Kevin Mills and Associates (2007) 
recorded a range of native grass species, including Bothriochloa macra 
(Red-leg Grass), Stipa scabra (Corkscrew Speargrass), Stipa bigeniculata 
(Tall Spear-grass), Danthonia racemosa (Wallaby Grass), Chloris truncata 
(Windmill Grass) and Cynodon dactylon (Couch Grass). Wahlenbergia 
luteola (Bluebell), Rumex brownii (Swamp Dock) and Urtica incisa (Stinging 
Nettle) were also present.  

Exotic grassland was mapped to occur on the western side of the proposed 
access track. 

Turbines 4 to 9 EPS classified this area as derived Native Grassland Ribbon Gum – Mountain 
Gum Snow Gum Grassy Open Forest of the New England Tableland – EEC 
TSC Act (Moderate to Good (Moderate) quality) on the eastern side of the 
proposed access track. Surveys by Kevin Mills and Associates (2007) 
recorded a range of native grass species, including Bothriochloa macra 
(Red-leg Grass), Stipa scabra (Corkscrew Speargrass), Stipa bigeniculata 
(Tall Spear-grass), Danthonia racemosa (Wallaby Grass), Chloris truncata 
(Windmill Grass) and Cynodon dactylon (Couch Grass). Wahlenbergia 
luteola (Bluebell), Rumex brownii (Swamp Dock) and Urtica incisa (Stinging 
Nettle) were also present.   

Infrequent patches of Ribbon Gum – Mountain Gum Snow Gum Grassy 
open Forest of the New England Tableland – EEC TSC Act (Moderate to Good 
(Moderate) quality) also occur throughout this region. 

Turbines 9 to 10B EPS mapped this area as primarily exotic grassland. 

Infrequent patches of Ribbon Gum – Mountain Gum Snow Gum Grassy 
open Forest of the New England Tableland – EEC TSC Act (Moderate to Good 
– Moderate quality) also occur throughout this region. 
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Project Region Vegetation Description 

Southeast of track T-
junction between 
Turbine 9 and 10B  

EPS mapped this area as primarily exotic grassland. This correlates to the 
findings of Kevin Mills and Associates (2007) who found this area to be 
extensively cleared and generally lacking in trees for the most part. 

Infrequent patches of Ribbon Gum – Mountain Gum Snow Gum Grassy 
open Forest of the New England Tableland – EEC TSC Act (Moderate to Good 
(Moderate) quality) also occurs closer to Turbine 20B. 

Turbines 20B to 22B EPS mapped this area as primarily exotic grassland with patches of Ribbon 
Gum – Mountain Gum Snow Gum Grassy open Forest of the New England 
Tableland – EEC TSC Act (Moderate to Good (Moderate) quality). 

Kevin Mills and Associates (2007) also determined that this area had a 
significant coverage of exotic grassland with such species as Brassica sp., 
Eleusine indica (Crowsfoot Grass), Verbena bonariensis (Purpletop), Lolium 
perenne (Perennial Ryegrass), Rumex crispus (Curled Dock) and Cirsium 
vulgare (Spear Thistle). Native flora species were infrequent but included 
Urtica incisa (Stinging Nettle), Carex inversa (Common Sedge) and 
Geranium solanderi (Austral Crane's-bill).  

Turbine 10B to 11 
(northwest) and 12B 
(southeast) 

EPS classified this area almost wholly as Ribbon Gum – Mountain Gum Snow 
Gum Grassy open Forest of the New England Tableland – EEC TSC Act 
(Moderate to Good (Moderate) quality).  

Kevin Mills and Associates (2007) established that dense Eucalyptus 
viminalis (Ribbon Gum) and Eucalyptus melliodora (Yellow Box) trees occur 
in the locality. Native species such as Austrostipa scabra (Corkscrew Spear-
grass), Bothriochloa macra (Red-leg Grass), Wahlenbergia luteola 
(Bluebell), Calotis dentax (Burrdaisy), Desmodium varians (Slender Tick-
trefoil), Oxalis exilis (Oxalis) Urtica incisa (Stinging Nettle) were also 
identified.  

EPS mapped small areas south of Turbine 10B and north of Turbine 11 as 
exotic grassland. Kevin Mills and Associates (2007) established the presence 
of exotic species including Phalaris Phalaris sp. (Phalaris), Urtica urens 
(Stinging Nettle), Paronychia brasiliana (Chilean Whitlow Wort), Trifolium 
sp. (Clover), and small herbs such as Salvia verbenaca (Wild Sage), Erodium 
sp. (Crowfoot), and Modiola caroliniana (Red-flowered Mallow).  

Turbine 12B to 14B EPS mapped this area as primarily exotic grassland with a small extent of 
Ribbon Gum – Mountain Gum Snow Gum Grassy open Forest of the New 
England Tableland – EEC TSC Act (Moderate to Good (Moderate) quality) 
southeast of Turbine 12B. Kevin Mills and Associates (2007) established the 
presence of Cynodon dactylon (Native Couch Grass), with Asperula conferta 
(Common Woodruff), Microlaena stipoides (Weeping Grass). Introduced 
species also occur such as Cirsium vulgare (Spear Thistle), Pennisetum 
villosum (Feathertop) and Paronychia brasiliana (Chilean Whitlow Wort).    

Turbine 14B to 13B EPS classified this area almost wholly as Ribbon Gum – Mountain Gum Snow 
Gum Grassy open Forest of the New England Tableland – EEC TSC Act 
(Moderate to Good (Moderate) quality). An area of exotic grassland occurs 
northeast of Turbine 13. 
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Project Region Vegetation Description 

Turbine 13 to 16C EPS classified this area almost wholly as Ribbon Gum – Mountain Gum Snow 
Gum Grassy open Forest of the New England Tableland – EEC TSC Act 
(Moderate to Good – Moderate quality). An area of exotic grassland occurs 
between Turbine 13 and 15. 

Kevin Mills and Associates (2007) also concluded that this area consisted of 
woodland and scattered trees with an understorey of native grassland and 
native pasture. Nevertheless, exotic ground cover was recorded as high. 

Turbine 15 to 16C EPS classified this area as Ribbon Gum – Mountain Gum Snow Gum Grassy 
open Forest of the New England Tableland – EEC TSC Act (Moderate to Good 
(Moderate) quality).  

Turbine 16C to 16B EPS mapped this area as primarily exotic grassland. 

Similarly, Kevin Mills and Associates (2007) also mapped this area as exotic 
grassland with a domination of Phalaris aquatic (Phalaris), Bromus 
cartharticus (Prairie Grass), Paronychia brasiliana (Chilean Whitlow Wort), 
Hirschfeldia incana (Buchan Weed), Cirsium vulgare (Spear Thistle) and 
Malva neglecta (Dwarf Mallow).  

Turbine 16B to 17 EPS classified this area as Ribbon Gum – Mountain Gum Snow Gum Grassy 
open Forest of the New England Tableland – EEC TSC Act (Moderate to Good 
(Moderate) quality).  

Turbine 17 to 19 EPS mapped this area as primarily exotic grassland. 

North of Turbine 19 exists a patch of Ribbon Gum – Mountain Gum Snow 
Gum Grassy open Forest of the New England Tableland – EEC TSC Act 
(Moderate to Good (Moderate) quality). 

Kevin Mills and Associates (2007) made similar observations whereby the 
access track occurs in an area of infrequently occurring Eucalyptus viminalis 
(Ribbon Gum), Angophora floribunda (Rough-barked Apple) and rarely 
Eucalyptus nova-anglica (New England Peppermint). Exotic grassland 
however dominates with such species as Paspalum dilatatum (Paspalum).  
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4.2 Threatened Species and Communities 
 

4.2.1 Flora 

 

No threatened flora species were identified on the site under either the Threatened Species 

Conservation Act 1995 or the Environment Protection and Biodiversity Conservation Act 1999. The 

threatened species Thesium australe (Austral Toadflax) has been recorded within the former 

Highway alignment (in the TSR) in the northern extent of the site, with two additional recordings 

of this species occurring north in off-site areas (Figure 4-2). Targeted searches were conducted 

for this species throughout this area in addition to other areas of potentially suitable habitat. 

Despite this, no individuals of this species were found by Kevin Mills or EPS. Kevin Mills and 

Associates (2007) suggested that threatened flora species are unlikely to be encountered on site 

as it is chiefly dominated by cleared, grassed areas with heavy stock grazing. 

 

The endangered ecological community Ribbon Gum - Mountain Gum - Snow Gum Grassy 

Forest/Woodland of the New England Tableland Bioregion listed under the TSC Act occurs 

throughout the site in moderate to high quality in both a woodland and derived native grassland 

form (see previous Figure 4-1). 

 

4.2.2 Fauna 

 

Three threatened fauna species were identified on the site. Greg Richards and Associates (2008) 

identified infrequent occurrences of Large-eared Pied Bat (Chalinolobus dwyeri) and Eastern False 

Pipistrelle (Falsistrellus tasmaniensis) near Turbine 7 and Yellow-bellied Sheathtail-bat 

(Saccolaimus flaviventris) near Turbine 15. Refer to Figure 4-2 for the recorded locations.  

 

Kevin Mills and Associates (2007) established that some threatened birds (e.g. Diamond Firetail 

and Speckled Warbler) may also potentially occur on-site at times. 

 

In general, the threatened fauna known or likely to be present on the site are not highly likely to 

be impacted during construction as they are principally birds and bats, which are highly mobile. 
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4.3 Important Habitat Areas 
 

Kevin Mills and Associates (2007) highlighted that threatened flora species occurrences are more 

likely to occur in the remaining stands of woodland or within native grassland. Desktop and 

preliminary field surveys conducted by EPS in 2016 highlight potentially important flora habitat 

areas both on-site and adjoining off-site (see Figure 4-2). The construction for the GIWF will 

microsite the turbine locations and access tracks to minimise impacts to remnant woodland, 

which is therefore likely to minimise potential impacts on threatened species and their habitats. 

 

Similar to the observations of Kevin Mills and Associates (2007) interpretation of threatened flora, 

it is unlikely that threatened fauna will have a direct preference for the on-site habitat as it is 

chiefly dominated by cleared, grassed areas with heavy stock grazing. Nevertheless, desktop and 

field surveys conducted by EPS in 2016 highlight potentially important fauna habitat areas both 

on-site and adjoining off-site (Figure 4-2). These localities provide high quality fauna habitat for 

threatened species. In the nearby Sapphire Wind Farm study area (EcoLogical 2011), which 

exhibits similar habitats to those on the proposed GIWF site, a range of threatened flora species 

have been recorded including Brown Treecreeper (Climacteris picumnus victoriae), Diamond 

Firetail (Stagonopleura guttata) and Hooded Robin (Melanodryas cucullata cucullata). 

 

Important Habitat Areas are shown on Figure 4-2 and have been selected due to their “intactness” 

and core habitat for a greater number of both commonly occurring and threatened fauna species. 

The criteria used to select these regions of important habitat were defined as follows: 

 Areas approximately >5ha in size (within study area) and >8ha in size (outside study area) 

where dense woodland occurred; 

 Occasionally, regions of dense woodland would jointly overlap between areas within and 

outside of the study area. In such instances, the minimum area size of this patch would 

need to be >5ha in size for inclusion as an important habitat area; and 

 Areas of dense woodland that commence approximately >500m from the study area 

perimeter were not included within this mapping regime. 

 

While other areas of scattered or thinned trees may provide some potential habitat in general, 

they are not considered to be Important Habitat Areas in particular as they do not provide the 

core habitats that are provided by the identified Important Habitat Areas that are intact and 

would provide the full suite of habitats that would have historically been present in the locality. 

Nevertheless, these ‘less intact’ habitats will not be discounted as they often occur as a preferred 

niche for a limited number of species such as foraging threatened microbats, which elevates the 

habitat value of these areas. This assertion is further strengthened by the observations of Greg 

Richards and Associates (2008) who infrequently recorded the threatened microbats Eastern 

False Pipistrelle (Falsistrellus tasmaniensis), Large-eared Pied Bat (Chalinolobus dwyeri) and 

Yellow-bellied Sheathtail bat (Saccolaimus flaviventris) in such habitats in the proposed GIWF site.  
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Significant distances (usually over 50 m) typically occur between the construction footprint and 

the identified Important Habitat Areas. The likelihood that the Important Habitat Areas would be 

significantly affected by construction is low prior even to implementation of mitigation measures. 
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5 FLORA AND FAUNA MANAGEMENT PROCEDURES 
 

The construction of the GIWF will involve the clearing of some areas of grassland and rare 

woodland for the purposes of turbine construction, substation location, site laydown and access 

track establishment in conjunction with the installation of an underground powerline.  

 

Vegetation to be cleared on site is primarily grassland, whether it be exotic or native (refer to 

Figure 5-1 for impact area locations). Areas of woodland have been actively avoided in 

establishing a suitable location for the GIWF wherever possible during the initial design phase. 

While it may appear that remnant woodland will be impacted by the project, usually the vast 

majority of actual trees will be able to be avoided during construction. 

 

Kevin Mills and Associates (2007) considered that the vegetation and habitat to be removed on-

site for the construction of the wind farm was “…negligible in a micro, local and regional context, 

and the impact on flora and fauna is expected to be correspondingly small”.   

 

In certain areas however, removal of woodland and scattered trees is required for construction 

and this will require appropriate management.   

 

The following flora and fauna management procedures need to be enacted to ensure 

minimisation of impacts to flora and fauna. 

 

5.1 Vegetation Clearing Procedure 
 

5.1.1 Site Induction and Training 

 

As outlined in the CEMP, all staff and contractors will be required to undergo a site induction 

and/or training and regular toolbox talks to ensure they are aware of the environmental 

protection requirements, including for flora and fauna. 

 

5.1.2 Works Area Demarcation 

 

Prior to the commencement of construction, clearly defined work areas (including access trails) 

shall be established. Registered surveyors will peg out construction locations. Generally, 

construction staff will be required to remain on the constructed access roads or turbine pads, 

even within grassland areas. 
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When any part of the project is mapped in Figure 5-1 as occurring within 20 metres of the treed 

form of Ribbon Gum - Mountain Gum - Snow Gum Grassy Forest/Woodland (i.e. not the grassland 

form) the limit of impacts needs to be demarcated. Demarcation is to be via bunting (or similar) 

along the clearing limit boundary.  

 

Site workers must be informed that they are not to enter the protection areas identified by the 

bunting. Nothing is to be placed or stored within the protected areas. 

 

All on-site construction movements are to be restricted to approved construction areas, to 

prevent uncontrolled or inadvertent access by vehicles or construction personnel to vegetation 

and fauna habitat to be protected under the approval.  

 

All works and structures shall be located to avoid abutting forest and woodland remnants 

protected under this approval. The Proponent shall engage a suitably qualified Project Ecologist 

to assist with monitoring limits of clearing for turbine hardstand areas and access roads. 

 

5.1.3 Vegetation Clearing Process 

 

 The first principle is that clearing of vegetation is to be absolutely minimised wherever 

possible; 

 Micro-siting of the infrastructure is to be conducted with the aim of reducing impacts to 

vegetation and associative biodiversity impacts on fauna; 

 Construction areas to be clearly demarcated on-site by registered surveyor; 

 Project Ecologist is to undertake a pre-clearing inspection prior to construction to identify 

and mark any hollow-bearing trees, nests or other ecological issues (such as threatened 

plants) requiring further consideration prior to clearing commencing; 

 If hollow-bearing trees are recorded within the construction area, firstly consider whether 

the hollow-bearing tree can be avoided. If it cannot be avoided, then refer to the hollow-

bearing tree removal procedure below; 

 Vegetation will be cleared in a direction that is away from protected areas; 

 Do not stockpile any materials at the base (within the dripline) of any trees to be retained; 

and 

 Do not accidentally damage trees to be retained. 

 

Upon completion of vegetation clearing activities the Project Ecologist will determine whether 

any difference between the predicted clearing impacts and the actual clearing impacts occurred 

and determine whether biodiversity offsets will require amending as a result. 
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5.1.4 Sediment and Erosion Control 

 

Disturbance to soil will be minimised as much as possible. For procedures in relation to sediment 

and erosion control refer to the Erosion and Sediment Control Plan in the CEMP. Procedures 

outlined in that document are in accordance with the “Blue Book” by Landcom. 

 

5.1.5 Removal of Hollow-bearing trees 

 

Some woodland trees that occur on-site exhibit hollows, which can potentially act as habitat for 

a range of fauna, including mammals and birds. Kevin Mills and Associates (2007) established that 

the travelling stock route in particular contained several important habitat trees. The construction 

processes will typically not impact woodland areas. Where possible, the impact will subsequently 

be minimised with controls put in place to ameliorate impacts to woodland areas i.e. through 

clearly marking all trees containing hollows and restricting access through bunting. 

 

Where the construction processes cannot avoid removal of a habitat tree, this tree will be placed 

on the ground in a suitable nearby area, where it can provide potential terrestrial fauna habitat 

and allow future decomposition of the log. This suitable nearby area is not to be impacted by the 

construction and all relocation works will be implemented under the supervision of the Project 

Ecologist. 

 

The hollow-bearing tree removal procedure shall incorporate the following: 

 Local vet and wildlife care groups are to be notified of the potential need for their services 

in the event that any fauna is injured; 

 Remove vegetation surrounding hollow-bearing tree and leave for at least 24 hours where 

practical to allow hollow-dependent fauna to vacate the tree; 

 Excavator to lightly nudge trunk of tree at high point several times. Allow a period of at 

least 30 seconds, then repeat the whole process. This is to encourage any fauna within 

the hollows to exit prior to the tree being felled;  

 Project ecologist to be present at all hollow-bearing trees to observe for animal 

movement and relay information back to plant operators; 

 Once hollow-bearing tree or limb is on the ground, the Project Ecologist is to inspect and 

to relocate any displaced fauna prior to moving onto further works; 

 Hollow-bearing limbs will be moved into adjoining protected woodland if they are not to 

be re-erected; and 

 Fauna relocated or injured must be recorded. 
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All personnel will be trained in the event of injured wildlife detection. Any injured animal will be 

placed somewhere dark (e.g. cloth bag) and taken to the nearest suitable veterinarian. If a trapped 

animal cannot be safely handled by on-site staff (e.g. potentially poisonous snakes), a suitably-

trained fauna handler will be called to the site. 

 

Below are the local contact details in the event of injured wildlife: 

 

 Glen Innes Vet Hospital: (02) 6732 1988; 

 High Country Veterinary Services: (02) 6732 4603; and 

 WIRES New England: (02) 6778 4994. 

 

5.1.6 Rock outcrops 

 

The site also contains basalt rock outcrops in some areas which provides potential habitat for 

reptiles and other fauna. The construction of the wind farm will avoid the majority of these areas, 

however, in some localities disruption to these habitats will be necessary. In such cases, rocks will 

be relocated to areas nearby.  

 

5.1.7 Excavation  

 

Excavation for the purposes of trench and pit work at the GIWF site will need to consider the risk 

of fauna becoming trapped in trenches during the construction phase. The following highlights 

procedures to limit fauna injury and mortality through proper trench management. 

 

 Limit the time period for which trenches and pits remain open; 

 Excavated areas/trenches shall be inspected daily and any fauna that has fallen in will be 

removed and relocated to nearby protected areas, to avoid harm to fauna that have 

become trapped overnight; and 

 Excavated areas will be managed in off-focus areas and rehabilitated in focus areas (see 

Rehabilitation section). 

 

5.1.8 Vegetation disposal 

 

 Where possible, habitat features will be moved to adjoining protected areas to increase 

habitat availability in those areas; 

 Relocation of trees into adjoining woodland areas is preferred, however if this is not 

practical then mulching can occur for re-use in site stabilisation; and 

 Any weedy vegetation will be treated appropriately on-site or disposed of at an approved 

facility. 
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5.1.9 Performance criteria 

 

 Clearing only occurs within identified and approved areas; and 

 Clearing occurs in accordance with this Vegetation Clearing Procedure. 

 
5.2 Weed Management Procedure 
 

5.2.1 Weed Management 

 

Kevin Mills and Associates (2007) reported that a total of 85 exotic species occur on the GIWF site. 

Of these, ten (10) were reported as noxious as outlined in Table 5-1.  

 
Table 5-1: Noxious weeds reported in the proposed Glen Innes Wind Farm project area. 

Common name Taxonomic name Control category 

Bathurst Burr Xanthium spinosum 4 

Blackberry Rubus fruticosus species aggregate 4 

Fountain Grass Pennisetum setaceum 5 

Long-style Feather 
Grass 

Pennisetum villosum 4 

Mintweed Salvia reflexa 4 

Oxalis Oxalis articulata 5 

Paterson's Curse Echium plantagineum 4 

St. John's Wort Hypericum perforatum 3 

Sweet Briar Rosa rubiginosa 4 

Willow Salix sp. 5 

 

The Weed Management Plan in the CEMP outlines the following: 

 

 Weed management consists of avoidance, monitoring and control;  

 

 Key avoidance measures for new weeds are ensuring that any bulk materials (sand, 

aggregate, fill etc.) is sourced from suppliers who can demonstrate weed-free status.  No 

hay bales are to be used in erosion control works to reduce weed seed importation. 

Additional and important measures include ensuring that all earthmoving plant and trucks 

that come to site are clean of mud and soil, both of which can harbour new weeds; 
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 The key avoidance measures for reducing the risk of spreading existing weeds across 

property and paddock boundaries is to stage construction from clean paddock to infested, 

and to wash down equipment used for topsoil disturbance prior to internal transport 

across property boundaries; 

 

 Monitoring will be part of daily inspections, but given that young weeds are often hard for 

untrained staff to recognise, regular consultation with landholders and lessees will be 

important for early identification; 

 

 The final aspect of weed management is control, most commonly through herbicide 

spraying or hand removal; 

 

 Various weeds have specific Council-endorsed management plans, and where available 

these plans will be implemented on the site.  The current specific weed management plans 

can be found at http://www.gisc.nsw.gov.au/environment/noxious-weed-and-pest-

control/class-4-weeds-management-plan-booklet ; and 

 

 Where specific weed management plans have not been prepared, GIWF in liaison with 

landowners will control weeds as required by the Noxious Weeds Act 1993. In some cases, 

this will involve grazing controls, herbicide, physical removal, or a combination of the 

three. Herbicides will be used in accordance with the relevant labels and NSW WorkCover 

Code of Practice for the Safe Use and Storage of Chemicals (Including Pesticides and 

Herbicides) in Agriculture.   

 

For more detail refer to the Weed Management Plan in the CEMP. 

 

5.2.2 Performance criteria 

 

 All weeds have been disposed of correctly; 

 The presence of weeds is not exacerbated by the project; and 

 Weed management occurs in accordance with the Weed Management Plan in the CEMP. 

 

5.3 Rehabilitation Procedure 
 

5.3.1 Approach 

 

As part of the project, site rehabilitation is required to ameliorate short and long-term impacts to 

flora and fauna on the GIWF site.  
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After discussions with representatives from OEH, the rehabilitation works would be most 

beneficial within the dense woodland that occurs on-site with the least fragmentation. This area 

in the proposed GIWF is isolated to two areas; the northern region of the site where the TSR 

occurs and the central-southern area of the site between Turbines 11-12B, which is encapsulated 

by the proposed off-site BioBanking site. If feasible, there is also potential for the area between 

Turbines 13B-14B to be rehabilitated depending on the ability to direct effort from the focus 

areas. 

 

This approach favours a realistic management protocol, rather than aiming for a return of 

disturbed areas (hardstand areas, trenches, road verges) back to their original state (or an 

improved state). Whilst the ecological betterment of these areas will not be discounted, it is 

unlikely that the effort in rehabilitating these areas would garner significant beneficial ecological 

outcomes in the short or long-term. The ongoing use of the site (excluding the TSR) for grazing 

purposes further limits the likelihood of successful rehabilitation in these areas. 

 

Targeted rehabilitation measures for the two focus areas are as outlined below. 

 

 Native flora species (see Section 5.3.2) shall be used for replanting and reseeding during 

Autumn and/or Spring; 

 Post-works watering program shall be used to assist in the growth of flora where 

necessary until plants can sustain themselves without assistance; 

 During regeneration, stock access will be limited where required to allow for plant 

establishment and associative soil stabilisation;  

 During regeneration, a suitably qualified bush regenerator will conduct ongoing chemical 

and physical weed control in areas disturbed by track establishment; and 

 As ascertained through monitoring, post-construction works are likely to include further 

reseeding and follow-up weed control. 

 

Timing of rehabilitation works for the focus areas will be adaptive and will generally occur after 

final construction works are completed within an area. Deviation from this procedure may be 

required in some instances, where for example, a heavy machinery route exists to reach other 

construction areas.  
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Management measures for disturbed areas (hardstand areas, trenches, road verges) are as 

outlined below. Management will occur progressively as areas are discussed and completed. 

 

 Scrape and store top-soil from excavation procedures, preferably with a low likelihood of 

weed seed presence. In appropriate exposed areas, subsequent respread of this soil on 

top of subsoil. This is to occur throughout the construction phase as necessary; and 

 During regeneration, stock access will be limited where required to allow for plant 

establishment and associative soil stabilisation. 

 

Due to the likely construction date initiation being in January 2017, collection of seed from the 

site is not considered to be achievable. 

 

5.3.2 Appropriate plant species 

 

Appropriate endemic species to use for rehabilitation are listed hereunder.  

 

Upper-stratum (Trees) (10-30m high)  

 Eucalyptus viminalis (Ribbon Gum); 

 Angophora floribunda (Rough-barked Apple); 

 Eucalyptus melliodora (Yellow Box); 

 Eucalyptus dalrympleana (Mountain Gum); and 

 Eucalyptus nova-anglica (New England Peppermint).  

 

Mid-stratum (Small or juvenile trees and shrubs) (5-10m high) 

 Acacia implexa (Hickory Wattle); 

 Acacia filicifolia (Fern-leaved Wattle); 

 Acacia melanoxylon (Blackwood); 

 Brachychiton populneus (Kurrajong); and 

 Notelaea microcarpa (Native Olive). 

 

Lower-stratum (Shrubs) (2-5m high) 

 Bursaria spinosa (Blackthorn); 

 Dodonaea viscosa subsp. angustifolia (Sticky Hop-bush); 

 Hymenanthera dentata (Tree Violet); and 

 Exocarpos cupressiformis (Native Cherry). 
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Ground Stratum (0-2m high) 

 Grassland spp. 

o Poa sieberiana; 

o Austrostipa spp. (Spear Grass); 

o Microlaena stipoides (Weeping Grass); 

o Bothriochloa macra (Red Grass); 

o Austrodanthonia spp. (Wallaby Grass); 

o Themeda triandra (Kangaroo Grass); and 

o Imperata cylindrica (Blady Grass). 

 Other specific rock outcrop scrub spp. 

o Jasminum suavissimum; and 

o Scutellaria humilis (Dwarf Skullcap). 

 
 

5.3.3 Options for Seed and/or Tube stock 

 
Table 5-2: Options for Seed and/or Tube stock. 

Armidale Tree 
Group 

Armidale Native seed 
supply and 
tube stock 

http://armidaletreegroup.org.au/  

(02) 6771 1620 

Eastern Forest 
Nursery 

Lismore Native tube 
stock supply 
and 
potentially 
seed supply 

http://easternforestnursery.com.au/tree-planting-
forestry-services.php 

(02) 6629 0353 

 

Northern 
Nursery 
Supplies 

Kempsey Seed supply http://northernnurserysupplies.com.au/ 

(02) 6563 1599 

oze ECO 
management 
Pty Ltd 

Taree Native tube 
stock supply 
and 
potentially 
seed supply 

http://environmentalmanagementconsultants.com.au/ 

(02) 6557 0689 or 0418 379 329 

 

5.3.4 Performance criteria 

 

 Areas disturbed by construction of the project within native remnant vegetation areas 

display dominance by native flora post-construction. 

 

Company 

Name 

Location Capabilities Website and Contact Number 

http://armidaletreegroup.org.au/
http://easternforestnursery.com.au/tree-planting-forestry-services.php
http://easternforestnursery.com.au/tree-planting-forestry-services.php
http://northernnurserysupplies.com.au/
http://environmentalmanagementconsultants.com.au/
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6 MONITORING, REPORTING AND COMPLIANCE 
 

6.1 Flora and Fauna inspections, monitoring and reporting 
 

Regular monitoring for flora and fauna will assess the effectiveness of mitigation measures 

implemented for the flora and fauna present (or potentially present) on the site, as outlined in 

the table below. 

 
Table 6-1: Flora and Fauna Monitoring, Inspection and Reporting Program. 

Pre-clearing 
inspection 

Project Ecologist Prior to clearing 
event 

Entire 
Construction 
Area 

Construction 
Manager 

Vegetation 
Clearing 

Project Ecologist Presence during 
clearing event 

All areas of 
native 
vegetation 

Construction 
Manager 

Weed 
monitoring 

Environmental 
Representative  

As prescribed in the 
Weed Management 
Plan 

Entire 
Construction 
Area 

Construction 
Manager 

Rehabilitation Environmental 
Representative 

As prescribed in the 
CEMP 

Entire 
Construction 
Area 

Construction 
Manager 

 

Inspections and monitoring of vegetation clearance activities will include pre-clearing inspections 

and periodic on-site monitoring by the Project Ecologist during the clearing. Standardised photo 

points will be established to ascertain impacts over this period. 

 

Weed monitoring and rehabilitation assessment will be undertaken regularly throughout 

construction, as part of the regular site inspections by the Environmental Representative. Similarly 

to the vegetation clearance activities, standardised photo points will be established to evidence 

weed control, rehabilitation (seeding/replanting) and associative demarcation fencing. 

 

A Flora and Fauna Construction Management Results Report will be prepared by the Project 

Ecologist at the completion of construction of the project. This will include reconciling of required 

native vegetation clearing versus approved clearing, which would inform final compensatory 

habitat package outcomes. It will also report against the performance criteria for each 

management issue. 

  

Activity Responsibility Frequency Area Reported to 
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6.2 General monitoring, inspections and reporting 
 

General environmental monitoring, reporting and compliance will occur in accordance with the 

CEMP requirements. Environmental monitoring checklists will be developed by the construction 

contractor and will include daily, weekly and monthly monitoring. 

 

Environmental reporting will form part of the monthly Project Management Reporting and 

include: 

 Status of compliance with Conditions of Approval; 

 Summary of any non-conformance; 

 Summary of any incident/event; 

 Summary of inquiries/complaints; 

 Status of responses to non-conformances;  

 Environmental monitoring results; and 

 Adaptive management changes to avoid repeat of an incident.  

 

6.3 Non-conformance 
 

Any environmental non-conformances (i.e. not meeting nominated environmental objectives 

or targets; not complying with environmental legislation or other requirements; and/or not 

complying with any CEMP requirements) will have corrective and/or preventative actions 

identified and implemented, as described in the CEMP. 

 

6.4 Review of Management Measures 
 

During construction, the Environmental Representative and Project Ecologist will monitor the 

effectiveness of the FFMP. If any issues are identified, the FFMP will be adapted to address such 

issues.  

 

6.5 Auditing 
 

Auditing will be undertaken within two years of commencement of operations in accordance with 

consent condition 3.2. An independent auditor will prepare an audit program in accordance with 

AS/NZ ISO 19011:2003 – Guidelines for Quality and/or Environmental Management Systems 

Auditing.  
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7 TIMELINE OF WORKS 
 
Table 7-1: Timeline of works included within the FFMP at Glen Innes Wind Farm 

Action Period Key Tasks and Criteria 

Site Induction 
and Training 

Prior to construction  Staff and contractors to undergo a site induction 
and/or training and regular toolbox talks to ensure 
they are aware of the environmental protection 
requirements. 

Works Area 
Demarcation 

Prior to construction  Define work areas (including access trails);  

 Registered surveyors will peg out construction 
locations; and 

 Generally, construction staff will be required to 
remain on the constructed access roads or turbine 
pads, even within grassland areas. 

Pre-Vegetation 
Clearing 

Prior to construction  Project Ecologist is to undertake a pre-clearing 
inspection prior to construction to identify any 
important habitat attributes (e.g. hollows); and 

 Minimise vegetation/hollow removal where possible 
through micro-siting. 

Vegetation 
clearing 

During construction  Performed in the presence of Project Ecologist; and 

 All works performed in conjunction with the hollow-
bearing tree removal program. 

Excavation During construction  Excavated areas/trenches shall be inspected daily 
and any fauna that has fallen in will be removed and 
relocated to nearby protected areas, to avoid harm 
to fauna that have become trapped overnight. 

Weed 
Monitoring 
and 
Rehabilitation  

Post-construction  Targeted rehabilitation measures 
(reseeding/replanting) for the two focus areas;  

 Weed monitoring program implementation; and 

 Standardised photo points will be established to 
evidence weed control, rehabilitation 
(seeding/replanting) and associative demarcation 
fencing. 
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