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1 Introduction 

Eco Logical Australia was commissioned by Aurizon to prepare an ecological assessment for the Train 

Support Facility at Hexham, NSW. The ecological assessment is to be submitted as supporting 

information for a major project application under Part 3A of the Environmental Planning and 

Assessment Act 1979. The Minister for Planning and Infrastructure is the consent authority for the 

Application. 

1.1 PROJECT DESCRIPTION 

The proposal involves the establishment of a Train Support Facility (TSF) (Figure 1) that will provision 
trains with fuel, sand, water and oil and enable cab cleaning, routine inspection of trains, planned 
service and maintenance and emergency repairs, and will incorporate two provisioning tracks and two 
storage tracks. Three temporary construction compounds will be used, one in the north of the site, one 
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centrally (storage area / batch plant) and another in the south, all on cleared agricultural land. 
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Figure 2Figure 2 shows the area in which these facilities will be constructed. Whilst the facilities 

themselves will not require this entire area, this report assumes that vegetation and habitat within the 

nominated area will be disturbed.  Note that Figure 2 does not show the full extent of possible 

earthworks.  Construction planning has identified that works may include the permanent stockpiling of 

Potential Acid Sulphate Soils to the north of the balloon loop.  The construction footprint is provided in 

the Preferred Project report prepared by JBA and this additional construction area has been taken into 

account in the Ecological Investigations Report. 

The facility will dispose of domestic effluent on-site via a package treatment plant and spray irrigation. 

Wastewater from the train wash-down facilities is to be re-used on site following a separate treatment 

process to remove oils and sludge, with small amounts (125-250 L/day) of wash-down wastewater to be 

discharged to the spray irrigation area in the southern half of the site.  

Stormwater will be directed via grassed swales through gross pollutant traps to three water quality 

control ponds before being discharged from the site in accordance with a Stormwater Management Plan 

prepared by Worley Parsons. Stormwater is managed separately from the effluent of wash-down 

wastewater, and will not include effluent or train wash-down wastewater.   

Fuel storage is to be stored within appropriately bunded areas, with impervious flooring and sufficient 

capacity to contain 110% of the largest container stored within the bund. 

The proposal also includes the establishment of two conservation areas that total approximately 53 

hectares in close proximity to Hexham Swamp. These areas are proposed to be managed in 

accordance with a Conservation Management Plan and are planned to be subject of a Conservation 

Agreement under the National Parks and Wildlife Act 1974 to ensure long term management and 

security of biodiversity.   

If a Conservation Agreement is not deemed suitable Aurizon can instead use an alternative legal 

agreement to secure the conservation outcome in this area.  A Planning Agreement under the EP&A 

Act can provide legal security to the obligation to manage the offset area for conservation purposes.  

The conservation options will be investigated and then incorporated into the Conservation Management 

Plan for the site. 

1.2 STUDY AREA DESCRIPTION 

The study area is bound by the Pacific Highway and the industrial area of Hexham to the east, by 

private rural lands to the southeast, by the Hunter Water Corporation pipeline and Hexham Swamp 

Nature Reserve to the south and southwest, by rural grazing lands to the northwest and by the New 

England Highway and the township of Tarro to the north (Figure 1). The lot and DPs of the property 

are:   

Lot 1    DP 128309 
Lot 101  DP 1084709 
Lot 102  DP 1084709 
Lot 2 DP 735456 
Lot 10  DP735235 
Lot 104  DP 1084709 
Lot 113  DP 755232 
Lot 1 DP 155530 
Lot 12  DP 1075150 
Lot 1  DP1062240 
Lot 311  DP 583724 
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In terms of defining boundaries that are relevant to the project, the following applies: 

 The subject site represents the proposed development footprint for the project and is 

approximately 68 ha. This includes the TSF, access roads, drainage basins and three 

temporary construction compounds, this also includes an approximately 9 ha area to be utilised 

for Acid Sulphate Soil storage and remediation.   

 The study area includes the subject site and additional lands that have the potential to be 

affected by the proposal, either directly or indirectly, as well as lands to be considered for 

ecological offsets.  The total area of the study area is approximately 255 ha 

 

The study area comprises disturbed lands, including evidence of widespread soil disturbance 

(excavation and filling), interspersed with revegetation and depressions. The southern part of the study 

area has a long history associated with coal stockpiling, loading and unloading and to this day the site 

contains a significant quantity of coal tailings. Soil landscape mapping of the site (SCS, Newcastle 

Sheet 9232) classifies this as disturbed terrain. The northern part of the site comprises the Millers 

Forest landscape which consists of a floodplain / delta on recent sediments with elevation below 3-6m 

AHD. These areas have a permanently high water table, seasonal waterlogging and foundation hazard. 

These soils have a high probability of containing acid sulphate soils within 1m of the surface (DLWC 

Acid Sulphate Soil Risk Map). The vegetation on the site contains remnant, albeit highly disturbed, 

swamp oak forest, salt marsh and freshwater wetland as well as artificial freshwater wetlands (i.e. 

drains and ponds) and open pasture.  Much of the site is currently subject to pasture improvement and 

cattle grazing.   

1.3 ADJACENT ARTC DEVELOPMENT  

The Australian Rail Track Corporation (ARTC) proposes to develop a project for Relief Roads (train line) 

adjacent to the Aurizon Hexham Redevelopment Project.  This project is described in Parsons 

Brinckerhoff (2012) ‗Proposed Hexham Relief Roads Ecological Assessment‘ as: 

ARTC proposes to develop five Relief Roads (train lines) and associated infrastructure at Hexham 
in the NSW Hunter Valley (the proposed Project). The proposed Project is located approximately 15 
kilometres north west of Newcastle and 176 kilometres north of Sydney by rail. 

 
Key components of the proposed Project comprise: 

 Five Up Relief Roads (train lines) to the west of the existing Up and Down Mains between the 

existing Up Coal and a new Down Coal including: 
 Each Relief Road to accommodate trains generally comprising two or three locomotives and up 

to 91 wagons (1,543 m long) requiring a minimum standing room of 1,670 m 
o New turnouts, return curves and other track changes 

 Installing new signal infrastructure for the five Relief Roads (including signal location cases, 
huts and gantries) 

 Earth and civil works of approximately 265,000 cubic metres, including cut to fill, track 
formation, drainage and minor structures 

 Ancillary infrastructure including vehicle access tracks, temporary construction compounds and 
stockpile sites 

 Vehicular tracks, land acquisition and upgrading of existing rail infrastructure and public 
utilities 

 

The ARTC project is shown on Figure 2 for context; however the ARTC project is a separate proposal. 
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Figure 1: Regional Context 
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Figure 2: Study area and proposal  
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2 Planning and Assessment Context 

2.1 COMMONWEALTH PLANNING INSTRUMENTS 

2.1.1 Environmental Protection and Biodiversity Conservation Act 1999 

Approval from the Commonwealth Environment Minister is required under the Environmental Protection 

and Biodiversity Conservation Act 1999 (EPBC Act) if the action (can include a project, development, 

undertaking or activity) will, or is likely to, have a significant impact on matters considered to be of 

national environmental significance (NES matters). NES matters relevant to this study include 

threatened species, ecological communities and migratory (JAMBA/CAMBA) species that are listed 

under the Act.   

The EPBC Act does not define significant impact but identifies matters that are necessary to take into 

consideration.  Additional information is available within EPBC Act Policy Statements that provide 

background information and guidelines on how to survey for, and assess impacts on, matters of NES.  If 

the matter is referred to the Minister a decision is generally required within 20 days in relation to 

whether an action requires Commonwealth approval.   

So as to seek clarity with regards to EPBC Act approval requirements for NES matters (migratory birds, 

RAMSAR wetlands, Green and golden bell frog, Grey-headed flying-fox), a referral was submitted to the 

Commonwealth. The proposed action was deemed to not be a controlled action on 20
th
 March 2012 

(EPBC Act referral 2012/6285). 

 

2.2 STATE GOVERNMENT INSTRUMENTS 

2.2.1 Environmental Planning and Assessment Act 1979 

The proposal is to be assessed under Part 3A of the Environmental Planning and Assessment Act 1979 

(EP&A Act).  For Part 3A matters, the proponent and consent authority must consider all aspects of the 

environment, including biological, physical, social and economic factors and the principles of 

ecologically sustainable development, when assessing the impacts of the project.   

The Director-Generals Requirements for this project (issued 22 March 2010) identified ecology as a key 

issue and required that there be assessment of: 

 Flora, fauna and habitat (including rare, threatened and endangered species populations, 

ecological communities and SEPP 14 wetlands),  

 Consideration of local, regional, state and corridor impacts (including consideration of the 

Hunter Central Rivers Catchment Action Plan and the Watagan Ranges to Port Stephens 

conservation corridor identified in the Lower Hunter Regional Strategy);  

 Take into account the Draft Guidelines for Threatened Species Assessment (DEC and DPI); 

and Threatened Biodiversity Survey and Assessment Guidelines for developments and 

Activities (DEC); 

 Offsets for native vegetation clearance consistent with the improve or maintain principle; and 

 Demonstration that the project can be managed to minimise impacts on the Hexham Swamp 

Rehabilitation Project 
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The Draft Guidelines for Threatened Species Assessment (DEC&DPI, 2005) outline guiding principles 

for the provision of information to ―enable decision makers to ensure that developments deliver the 

following environmental outcomes: 

1. Maintain or improve biodiversity values (i.e. there is no net impact on threatened species or 
native vegetation); 

2. Conserve biological diversity and promote ESD; 
3. Protect areas of High Conservation Value (including areas of critical habitat); 
4. Prevent the extinction of threatened species; 
5. Protect the long-term viability of local populations of a species, population or ecological 

community; and 
6. Protect aspects of the environment that are matters of national environmental significance 

(pursuant to the EPBC Act). 

 

In order to assess the magnitude of the proposed development and determine whether the above 

outcomes are achievable, Appendix 3 of the Assessment Guidelines provides guiding assessment 

questions to identify potential effects of the proposal on threatened species, population or ecological 

communities or their habitats.   

These questions have been addressed in Appendix C of this report for each threatened species, 

population or ecological community that are known, likely, or potential occurrences within the study 

area.  Where a proposal cannot avoid or mitigate impacts on threatened species, populations and 

ecological communities, according to key thresholds, other measures, including undertaking a suitable 

and approved offset action, may need to be taken.  

2.2.2   Threatened Species Conservation Act 1995 

The Threatened Species Conservation Act 1995 (TSC Act) aims to protect and encourage the recovery 

of threatened species, populations and communities listed under the Act.  The Act is integrated with the 

NSW Environmental Planning and Assessment Act and requires consideration of whether a 

development or an activity will affect threatened species, populations and ecological communities or 

their habitat.  

In this study area threatened species and endangered ecological communities that are listed under the 

Act may be relevant. Section 5 provides a summary of the assessment under TSC Act.   

2.2.3 SEPP 14 – Coastal Wetlands 

State Environmental Planning Policy 14 - Coastal Wetlands (SEPP 14) was introduced to protect 

coastal wetlands in New South Wales outside of the Sydney Metropolitan area. This report assesses 

the impacts of the project on the SEPP 14 wetlands in section 5. 

2.3 NON-STATUTORY PLANS AND PROJECTS  

2.3.1 Lower Hunter Regional Strategy 

The Lower Hunter Regional Strategy (LHRS) identifies locations for future residential and employment 

lands for the period 2006-2031. The Strategy also identifies a regional scale ‗Green Corridor‘ between 

the Watagan Range and Stockton Bight. Most of the subject site is identified as existing employment 

land with the surrounding Hexham Swamp forming part of the Green Corridor.  Within the Green 

Corridor, the LHRS states that Local Environmental Plans are to provide for the ongoing role of the 

biodiversity corridor. 
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2.3.2 Lower Hunter Regional Conservation Plan  

The Lower Hunter Regional Conservation Plan (DECCW 2009) sets out a 25-year program to direct and 

drive conservation efforts in the Lower Hunter Valley. It is a partner document to the Government‘s 

Lower Hunter Regional Strategy that sets out the full range of Government planning priorities, and 

identifies the proposed areas for growth.  

The Conservation Plan identifies a ‗Green Corridor‘ stretching from the Watagan Ranges, through 

Hexham Swamp to Port Stephens (approximately 14,600 hectares). This corridor provides a highly 

significant link between southern sandstone ranges and the coastal heaths and wetlands of Port 

Stephens. It will also involve an expansion of the nationally significant freshwater wetlands of Hexham 

Swamp Nature Reserve (DECCW 2009).  

The nominated ‗Green Corridor‘ lies between Hexham Swamp Nature Reserve and the Kooragang 

Wetland Rehabilitation Project on Ash Island, and thus is of relevance to the subject site. Given the 

study area occurs on highly disturbed land on the peripheral edge of the corridor and adjacent to the rail 

corridor and Hexham industrial lands, the proposed development is considered unlikely to have any 

significant effects on habitat connectivity, genetic exchange and dispersal capabilities for threatened 

species, population and Endangered Ecological Communities considered. This is further discussed in 

the impact assessment chapter. 

2.3.3 Hunter Central Rivers Catchment Action Plan 

The Hunter-Central Rivers Catchment Action Plan (CAP) was adopted in January 2007. Under the 

heading of Rivers and Freshwater Wetlands, the CAP contains a number of objectives including: 

 Maintaining or improving aquatic habitat 

 Maintaining and improving riparian vegetation 

The CAP identifies principles for the management of wetland areas including the protection of existing 

wetlands and restoration of degraded areas. The CAP is not a regulatory document, rather it guides 

investment of funds towards the management of key natural resources in the catchment. The Hunter 

Estuary Wetlands which are located adjacent to the site are identified as a high priority wetland in the 

CAP.   

2.3.4 Hexham Swamp Rehabilitation Project 

The Hexham Swamp Rehabilitation Project is ‗a partnership between private landholders, industry 

groups, local community and government agencies which aims to restore 1,946 hectares of Hexham 

Swamp (Hunter Central Rivers CMA website). Key aspects of the project are the re-opening of 

floodgates at the mouth of Ironbark Creek in a staged manner to re-introduce tidal waters to Hexham 

Swamp.  

 

Rehabilitation of the Hexham Swamp area was explored in the Ironbark Creek Total Catchment 

Management Strategy and has been approved as a Major Project under s75B(2)(b) of the 

Environmental Planning and Assessment Act 1979. 
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3 Methods 

Following is a description of methods that were undertaken to identify potential effects of the proposal 

on threatened species, population or ecological communities or their habitats. 

3.1 INFORMATION GATHERING AND REVIEW 

 

3.1.1 Database Review 

The data audit was based on analysis of environmental database searches including the Atlas of NSW 

Wildlife and the EPBC Act.  Searches included a 10 km radius around the site, centred on the study 

area, to determine the local occurrence of threatened flora and fauna in accordance with state and 

federal statutory requirements.  These searches were carried out on 25 February 2011. 

An assessment of likelihood of occurrence was made for threatened flora and fauna identified from the 

database search.  This assessment was based on database or other records, presence or absence of 

suitable habitat within the study area, results of the field investigations and professional judgement.   

The results of these searches and the likelihood of occurrence assessment can be found in Appendix 

A, including maps showing the locations of threatened flora and fauna species within 10km of the study 

area and the broader region. 

3.1.2 Literature Review 

 

Four recent studies have compiled ecological information on the study area, including: EcoBiological 

(2008), EcoHub Ecological Consultants (2009), and Parsons Brinckerhoff (2012 and 2013). Whilst the 

EcoBiological and EcoHub reports were not finalised and published, their data from field work has been 

obtained and utilised in this report.    

3.2 FLORA AND FAUNA SURVEY  

The survey methods for this project have been designed to supplement the previous surveys with the 

intention of meeting survey guidelines as it relates to habitat presence and quality (Threatened 

Biodiversity Survey and Assessment Guidelines for Developments and Activities DEC 2004); DECCW 

(2010) Field Survey Guidelines; DECC (2009) Threatened species survey and assessment guidelines 

field survey methods for fauna – Amphibians; and the Environment Protection & Biodiversity 

Conservation Act 1999 (EPBC Act) survey guidelines for Nationally Threatened Species.   

Appendix D provides a table that compiles all survey effort for the study area from this and previous 

flora and fauna studies and compares this effort with the abovementioned survey guidelines.  Survey 

has met OEH requirements in relation to vegetation community mapping, call playback (owls), bats, 

birds, nocturnal amphibians (spotlighting and play-back) and di-urnal amphibian and reptiles. With 

regard to vegetation plots and fauna trapping, the survey effort was appropriate for the site, but does 

not strictly meet the guidelines. For example, two rather than three plots were undertaken in the 

Phragmites australis / Typha orientalis wetlands due to the homogeneity of the site. With regard to 

fauna trapping, the total number of trap nights for the entire site exceeded the survey guidelines, 

however cage and arboreal trapping was not undertaken in the saltmarsh and Phragmites australis 

wetlands due to lack of suitable habitat for ground-dwelling mammals. ELA believes the survey intensity 
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and location was appropriate for the site and indeed exceeds the survey requirements in a number of 

cases. 

The following sections describe the supplementary fieldwork undertaken by Eco Logical Australia in 

2011.  

3.2.1 Vegetation Community Mapping 

Vegetation communities within the study area were mapped and defined based on Biometric Vegetation 

Types. Field work was carried out in January and February 2011.  Random meander traverses were 

used to validate the vegetation communities, their boundaries and condition classes.  There was 

particular focus on delineating the boundaries of Endangered Ecological Communities (EEC) listed 

under state or federal legislation and investigating SEPP14 wetland within the study area.   

3.2.2 Floristic Surveys 

In January and February 2011 a total of ten 20x20 m vegetation and biometric plots and five (5) 

transects were completed.  An additional supplementary survey was undertaken by ELA on 28
th
 March 

2013.  Surveys consisted of recording all flora species present within the plots and encountered along 

transects.  

Vegetation survey proformas were used to collect information, with the data including the date of 

survey, recorder/s, site number, quadrat size (20 m x 20 m), MGA coordinates (all taken with a GPS 

using WGS84) and vegetation structure.  One or more digital photographs were taken at each site.  

Within each 0.04 ha floristic plot all vascular plants species were recorded and identified as far as was 

possible.  In some cases a lack of flowering material was a hindrance, with some samples only 

undergoing identification to the genus level.  Samples of unknown species were collected for later 

identification.  Nomenclature followed the Flora of New South Wales (Harden 1992; 1993; 2000; 2002) 

except where more recent taxonomic changes have taken place.     

Biometric data were gathered concurrently with the flora survey quadrats, in accordance with the 

Biobanking Methodology (DECC 2008a) and Biobanking Assessment Methodology and Credit 

Calculator Operation Manual (DECC 2009).  This involved gathering data within a 20 m x 50 m 

plot/transect on native species richness, over-storey cover, mid-storey cover, native ground cover, 

exotic cover, number of trees with hollows, over-storey regeneration and length of logs. 

The locations of the vegetation plots and transects are shown in Figure 3. 

3.2.3 Targeted Threatened Flora Surveys 

Targeted threatened flora searches were undertaken for those species considered to potentially occur 

on the site based on database searches in the locality and habitat on site.  In terms of seasonally cryptic 

species, only species whose optimal period of detection corresponded with the survey timing (i.e. 

January to February) were adequately surveyed for.  The following threatened flora species were 

targeted: 

o Callistemon linearifolius (Netted Bottlebrush) 

o Melaleuca biconvexa (Biconvex Paperbark) 

o Persicaria elatior (Tall Knotweed) 

o Zannichellia palustris 
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The Office of Environment and Heritage (OE&H) have indicated that the following additional species 

should be considered and justification on the adequacy of survey for these species should be provided 

o Asperula asthenes (Trailing Woodruff)  

o Lindernia alsenoides (Noah‘s False Chick Weed) 

o Maundia triglochinoides  

Asperula asthenes grows in damp sites along river banks from Taree to Bulahdelah.  This species 

is best to be surveyed for during spring, which is outside of the survey season applied to this 

study. However, survey for the ARTC project (Parsons Brinkerhoff, 2012) which included the 

majority of the TSF subject site and was undertaken in the appropriate season did not identify 

this species and concluded that the likelihood of it being present on site was low. ELA concurs 

with this assessment.  ELA staff involved in this project are particularly familiar with Asperula 

asthenes and consider the habitat types on the site as being sub-optimal for the species, 

particularly in areas with a saline influence.  The species is usually recorded from relatively high 

quality and undisturbed riparian and near riparian areas containing moist forest to rainforest 

types on alluvium. These habitats are not represented within the study area. 

 

Lindernia alsinoides also grows in swampy sites in sclerophyll forest and coastal heath, mainly 

north from Bulahdelah, and is most detectable when flowering in November, which is outside of 

this study‘s survey period. Survey of the subject site was undertaken by Parsons Brinkerhoff 

(2012) during the appropriate season for the ARTC project, however the species was not 

observed. Given the disturbance history of the study area and the nearest record of Lindernia 

alsinoides is over 14km and 66km respectively from the site, this species are not considered 

potential occurrences.  Parsons Brinkerhoff concluded that the likelihood was low and habitat 

not present.  In confirmation of the known habitats for the species, swampy sclerophyll forest 

and coastal heath, neither of these habitats are present on the impact site.  The species has 

very limited potential of occurring in the sub-optimal conditions presented on site at this time. 

 

Maundia triglochinoides has been recorded approximately 3km from the study area and grows in 

swamps and shallow fresh water on heavy clay and is detectable for most of the year, with 

distinct leaf form and venation. The species flowers in November – January and would 

therefore have been flowering during field survey by ELA in 2011.  This species was not 

detected during surveys, nor was it observed by Parsons Brinkerhoff (2012) in their surveys for 

the ARTC project on the same land. It is therefore highly unlikely that the species is present on 

this site.  ELA staff are also very familiar with this species and again consider the habitats within 

the study area as being sub-optimal, particularly in areas with a saline influence.  The species 

prefers generally good to high quality habitat within high quality slow moving freshwater 

watercourses, with well-established native riparian vegetation, generally moist to wet mesic 

forest types or fresh water wetland with a treed canopy. These habitats are not represented on 

this site. 

Based on the number surveys undertaken to date (all of which have failed to record any of these 

species), habitat preferences and the general condition and past disturbance of the site, we consider 

that Asperula asthenes, Lindernia alsinoides and Maundia trigiochonoides are highly unlikely to be 

present at the impact site..  
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Figures representing the locations of the targeted searches by Parsons Brinkerhoff for these three 

threatened species are presented in Appendix H.  Additional information in relation to the survey effort 

for these species by Parsons Brinkerhoff can be located in Parsons Brinckerhoff (2012) Proposed 

Hexham Relief Roads Ecological Assessment and Parsons Brinckerhoff (2013). Addendum 

Assessment of Hexham Relief Roads including Private Access Track and Parsons Brinckerhoff (2013) 

Response To Submissions for Hexham Relief Roads. 

ELA undertook, as part of the specific searches for targeted threatened flora species, 5 specific 

transects and numerous random meanders across all vegetation and habitat types within the study area 

(Appendix D).  Whilst it is acknowledged that not all of the surveys were undertaken in the ideal or 

appropriate season for these species, surveys by Parsons Brinkerhoff (2013) and Ecobiological (2008) 

were undertaken in Spring/Summer when these species are detectable.  

Ecobiological surveyed between November 2007 and March 2008. This survey period was appropriate 

for Asperula asthenes, Lindernia alsinoides and Maundia trigiochonoides. Figure 14 (Appendix E) 

displays the tracks of random meanders undertaken by Ecobiological and clearly shows meanders 

undertaken along drainage lines and in wetland areas.  Ecobiological also comment on previous survey 

undertaken by Ecotone (2002) in the vicinity Lot 311 DP 583724, Lot 1 DP 1555530 and part of the 

Pelaw Main Colliery Railway between the Main Northern Railway Line and the Chichester Water 

Pipeline at Hexham. No threatened flora were recorded during the Ecotone survey.  

Parsons Brinkerhoff surveyed for these species in 2012 and 2013 – albeit only the eastern portion of the 

subject site. The maps of their survey are provided in Appendix H of the Ecological Investigations 

report (ELA 2013). This survey did not record any of the above species. The survey effort required was 

considered adequate in regard to the large amount of detailed surveys previously carried out by 

EcoHub, EcoBiological and Parsons Brinkerhoff. 

3.2.4 Fauna Surveys 

Given the detailed surveys that were undertaken as part of EcoBiological (2008) and EcoHub (2009) 

fauna surveys by ELA were limited to targeted amphibian surveys in suitable habitat (refer to Appendix 

D for total survey effort).  Survey timing was preferentially aligned with periods following rainfall, during 

periods of moderate to high humidity and low wind speed, with weather conditions around the survey 

periods provided in Table 1 below.  Surveys were completed on the days and evenings of the 11
th
, 12

th
 

of January 2011 and the 16
th
, 17

th
 and 18

th
 of February 2011. 

 

Table 1: Weather conditions during the fauna survey (BOM Newcastle University Weather station). 

Date Rainfall (mm) Temperature (Max daily 
C°) 

7 Jan 18.2  

8 Jan 0 28.8 

9 Jan 3 29 

10 Jan 3.6 29.5 

11 Jan 2 27.8 

12 Jan 0.4 30 
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15 Feb 11.6 25.7 

16 Feb 1.4 27.2 

17 Feb 0 32.2 

18 Feb 41.8  

 

Nocturnal surveys  

Nocturnal amphibian surveys involved 24 person hours searching suitable wetland habitats using 50 

watt handheld spotlights. Traverses were generally undertaken on foot, though fauna were 

opportunistically encountered during vehicular movements. 

At several locations call playback surveys were undertaken, consisting of Green and Golden Bell Frog 

(Litoria aurea), Grass Owl (Tyto capensis) and Masked Owl (Tyto novaehollandiae) call broadcasting for 

approximately 5 minutes followed by a 5 minute listening period for each call.  Spotlights were then 

used to detect any cryptic species following each call being played.  All fauna species encountered or 

heard calling were recorded. Traverses and call playback locations are shown in Figure 4. 

Diurnal surveys  

Diurnal amphibian surveys involved traverses in areas of suitable habitat for searching for basking 

individuals.  Traverses are shown in Figure 4. 

Opportunistic Observations 

Opportunistic observations of species were recorded at all times, including reptiles, frogs, mammals and 

birds.  Opportunistic observations included identification of indirect evidence such as scats and tracks. 

Hollow bearing tree surveys 

Surveys of hollow bearing trees were not carried out as part of this ELA study, although surveys were 

carried out previously by EcoBiological in 2008.  The EcoBiological surveys targeted the Swamp Oak 

forest in the northern portion of the study area; the results of this survey are presented in Appendix E.   

Searches for hollow bearing trees were carried out by ELA as part of this survey as a component of the 

Biometric data gathering process.  This involved gathering hollow tree data within a 20 m x 50 m 

plot/transect as well as other factors such as native species richness, over-storey cover, mid-storey 

cover, native ground cover, exotic cover, over-storey regeneration and length of logs. 
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 Figure 3:  Flora Survey methods. 
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Figure 4: Fauna Survey Methods 
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4 Results 

4.1 INFORMATION GATHERING AND REVIEW 

4.1.1 Database Review 

Appendix A provides a list of the threatened flora and fauna species that have been recorded within 

10km of the study area, and maps have also been produced showing the spatial configuration of the 

threatened species assessed in the likelihood of occurrence table.  Those species in Appendix A that 

are considered likely to occur within the study area have been assessed pursuant to the DEC DPI 

(2005) guidelines.   

4.1.2 Literature Review 

Ecobiological (2008) Draft Ecological Assessment for Proposed Train Support Facility, Maitland 
Rd, Hexham, NSW 

EcoBiological were commissioned by Aurizon to prepare an assessment of flora, fauna and threatened 

species for the site of the proposed Hexham Redevelopment Project. Field surveys were conducted 

between November 2007 and March 2008. Whilst the report was not finalised, the survey methods and 

results have been utilised for this report.    

ECOHUB (2009) Draft Ecological Assessment for Aurizon – Proposed Industrial subdivision, 

train support facility and intermodal development 

ECOHUB (2009) were engaged by Aurizon to undertake an Ecological Assessment pursuant to Part 3A 

of the EP&A Act for the proposed Train Support Facility and Industrial Subdivision at Hexham, NSW 

(the industrial subdivision is not part of this proposal and assessment). The purpose of this study was to 

determine the presence or otherwise of significant species and determine possible impacts of the 

proposed development.   

ECOHUB (2009) conducted additional floristic and fauna surveys and analysis to supplement 

EcoBiological (2008), as detailed below.  ECOHUB (2009) appear to use a combination of LHCCREMS 

and DECC (2004) flora and fauna survey guidelines.  

Parsons Brinckerhoff (2012). Proposed Hexham Relief Roads Ecological Assessment and 

Parsons Brinckerhoff (2013). Addendum Assessment of Hexham Relief Roads including Private 

Access Track 

Parsons Brinkerhoff was engaged to undertake an ecological assessment in regard to the Hexham 

Relief Roads Project for incorporation into an EIS.  Additionally, an addendum report in regard to the 

same project was also produced.  Further Information was provided by Parsons Brinkerhoff as a 

response to submissions in regard to the project.   

The information provided by the Parsons Brinkerhoff reports was reviewed for reference purposes and 

in regard to the available information, primarily due to a large proportion of the ecological works being 

undertaken over the study area.  Works undertaken by Parsons Brinkerhoff was in an overlapping range 

to the previous two studies and the current ELA study.  Specifically, the survey results of the Parsons 

Brinkerhoff report and addendums have provided strategic ecological input into the ELA report.  Of 



  Aurizon, Hexham - Ecological Investigation Report 

 

 

©  E C O  L O G I C AL  AU S T R AL I A P T Y L T D  18 

 

particular note were the detailed surveys and results for the three threatened flora species Asperula 

asthenes, Maundia triglochiniodes and Lindernia alsinoides, where information is utilised as part of this 

ELA assessment. 

Based on the information provided in the above mentioned reports ELA was able to utilise the 

information as part of a general background as well as for a gap analysis process and to compare the 

survey efforts in regard to the necessary field survey requirements.   

4.2 FLORA AND FAUNA SURVEY 

4.2.1 Vegetation Community Validation 

Four biometric vegetation communities were identified, described and mapped during the field survey 

and corresponded to three respective EEC‘s (Table 2). Vegetation condition varied across the study 

area. Swamp Oak Swamp Forest had considerable variation in quality due to past disturbance, with 

some areas being in moderate condition, areas of rehabilitation that contained Swamp Oak (Casuarina 

glauca) and other areas consisting of a predominantly native understorey only and a cleared canopy 

(Derived Grassland). Areas of Swamp Oak Swamp Forest that comprised rehabilitation were not 

considered to reflect the description of Swamp Oak Floodplain Forest EEC due to 

modifications/introduced soil and floristic composition. Table 2 below provides the vegetation types, 

corresponding EEC‘s and the area of each type. 

All remnant native vegetation on the site (excluding the rehabilitation plantings of Swamp Oak Swamp 

Forest) is considered to meet the definition of Groundwater Dependence Ecosystems as described in 

NSW State Groundwater Dependent Ecosystem Policy (DLWC 2002) due to the likely interaction of the 

vegetation with shallow water table and periodic inundation of floodwater.  

Table 2: Biometric vegetation types and EEC’s. 

Biometric Vegetation Types EEC Area (ha) 

Swamp Oak swamp forest fringing 
estuaries, Sydney Basin and South 
East Corner 

Swamp Oak Floodplain Forest of the NSW 
North Coast, Sydney Basin and South East 
Corner bioregions (refer to Figure 3 for 
actual extent of EEC). 28.65 

Nil (planted and not consistent with the EEC 
definition). 18.50 

Coastal floodplain sedgelands, 
rushlands and forbs of the North 
Coast Freshwater Wetlands on Coastal Floodplains 

of the NSW North Coast, Sydney Basin and 
South East Corner bioregions 

 

9.69 

Phragmites Australia and Typha 
orientalis coastal freshwater 
wetlands of the Sydney basin 15.66 

Saltmarsh in estuaries of Sydney 
basin and south east corner 
 

Coastal Saltmarsh in the NSW North Coast, 
Sydney Basin and South East Corner 
Bioregions 9.24 

Disturbed / Cleared Vegetation   172.03 

Total   254 
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Figure 5: Vegetation communities, Endangered Ecological Communities (EECs) and threatened fauna 
species encountered during the ELA (2012) surveys. 
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Coastal floodplain sedgelands, rushlands and forblands of the North Coast - 9.69 ha 

This community was scattered throughout the pastures in the northern end of the study area and was also 

recorded in several constructed drainage lines in the south of the study area (Figure 4).  Sections of this 

community were mapped as Freshwater Wetland Complex (Ephemeral Swamps) by Ecobiological (2008). 

The shrub layer was absent, and the ground layer was dominated by a mix of native and exotic species.  Common 

native species included Bolboschoenus caldwellii, Cynodon dactylon (Common Couch), Paspalum distichum 

(Water Couch) and Phragmites australis (Common Reed), while common exotic species included Aster subulatus 

(Wild Aster) and Pennisetum clandestinum (Kikuyu). 

This community was in moderate condition, being used to graze cattle, and having modified hydrology and 

simplified floristics.  

The floristic and structural elements of remnant patches of this community were consistent with the NSW Scientific 

Committee‘s listing Freshwater Wetlands on Coastal Floodplains of the NSW North Coast, Sydney Basin and 

South East Corner bioregions, an  EEC listed under the TSC Act.   

 

Phragmites australis and Typha orientalis coastal freshwater wetlands of the Sydney Basin – 15.66 ha 

Several remnants of this community were detected throughout the study area (Figure 4; Plate 1).  It was also 

present in a large constructed drainage line in the middle of the study area (Figure 4).   

Phragmites australis was the dominant species throughout this community, while Bolboschoenus caldwellii and 

Typha orientalis (Broad-leaved Cumbungi) were also present.  Saltmarsh species, including Juncus kraussii (Sea 

Rush), Paspalum vaginatum (Salt-water Couch) and Sarcocornia quinqueflora (Samphire) were present in the 

ecotone between the saltmarsh and phragmites rushland communities, making it difficult to determine their precise 

boundaries. This community was in moderate condition throughout the study area.  It was subject to stock grazing 

and was infested with several exotic species, particularly Juncus acutus (Sharp Rush). 

The floristic and structural elements of this community were consistent with the NSW Scientific Committee‘s listing 

Freshwater Wetlands on Coastal Floodplains of the NSW North Coast, Sydney Basin and South East Corner 

bioregions, an  Endangered Ecological Community (EEC) listed under the TSC Act.   
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Plate 1: Phragmites australis and typha orientalis coastal freshwater wetland 
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Swamp Oak swamp forest fringing estuaries, Sydney Basin and South East Corner – 47 ha 

This vegetation community was present in three variations on the site, including remnant forest, areas containing a 

scattered or absent canopy with native understorey, and rehabilitation areas containing Swamp Oak (Figure 4).  

Remnant patches of this community were detected on poorly drained soils scattered throughout the northern 

portion of the study area (Plate 2).  The canopy was dominated by Casuarina glauca (Swamp Oak), with 

occasional Melaleuca styphelioides (Prickly-leaved Tea Tree) also observed.  The shrub layer was absent and the 

dense ground layer was dominated by native and exotic grasses and herbs, including Aster subulatus, Atriplex 

prostrata, Cirsium vulgare (Spear Thistle), Cynodon dactylon, Pennisetum clandestinum and Persicaria lapathifolia 

(Pale Knotweed). Areas without the canopy (Plate 4) are considered a derived community.  

The rehabilitation area (Plate 3) was dominated by planted Acacia saligna (Golden Wreath Wattle), Melaleuca 

armillaris (Bracelet Honey-myrtle) and Swamp Oak, as well as a variety of exotic species such as Chloris gayana 

(Rhodes Grass), Cirsium vulgare (Spear Thistle), Lantana camara (Lantana) and Verbena bonariensis (Purpletop). 

The rehabilitation variant of Swamp Oak Swamp Forest was in poor condition across its range, due to being 

planted out with a weedy Western Australian species (Acacia saligna) and mismanagement of the area effectively 

leading colonisation of exotic species. 

All variants of this community were subject to stock grazing and infestation of the weeds mentioned above.  

Considering the floristic assemblage, position in the landscape and observations of surface soil, two of the variants 

(Moderate condition and Scattered Swamp Oak) of this community were considered to align with the EEC Swamp 

Oak Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and South East Corner.  The remaining 

variant were not considered to qualify as the EEC due to modifications to soil and/or floristic composition 

 

Plate 2: Remnant Swamp Oak Swamp Forest in the north of the site 
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Plate 3: Rehabilitation variant of Swamp Oak Swamp Forest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4 SEPP 14 Wetland area with derived Swamp Oak Swamp Forest 
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Saltmarsh in estuaries of the Sydney Basin and South East Corner– 9.24 ha 

This community was present in the south of the study area (Figure 4; Plate 5).   

Juncus kraussii, Paspalum vaginatum, Sarcocornia quinqueflora and Sporobolus virginicus were the dominant 

species throughout this community.  Bolboschoenus caldwellii and Phragmites australis were common in the 

ecotone between this community and Phragmites australis and Typha orientalis coastal freshwater wetland, 

making it difficult to determine the precise community boundaries. 

This community was in moderate condition throughout its extent. The area was subject to stock grazing and 

drainage has been modified by a levy. Common exotic species include Aster subulatus, Cotula coronopifolia 

(Water Buttons) and Juncus acutus . 

The floristic and structural elements of this community were consistent with the NSW Scientific Committee‘s listing 

Coastal saltmarsh in the NSW North Coast, Sydney Basin and South East Corner bioregions, an EEC listed under 

the TSC Act.   

 

Plate 5: Saltmarsh in the southern part of the site  
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Cleared and exotic 

The majority of the study area is comprised of exotic vegetation (Figure 4; Plate 6).  The vegetation community 

was dominated by a range of exotic grasses and herbs, including Lacy Ragweed, Axonopus fissifolius (Narrow-

leafed Carpet Grass), Spear Thistle, Eragrostis curvula (African Lovegrass) and Kikuyu Grass. Large sections of 

this community were infested with Alternanthera philoxeroides (Alligator Weed), a Class 3 noxious weed in the 

Newcastle LGA. 

 Plate 6: Exotic / disturbed Vegetation 

 

4.2.1 Floristic Surveys 

A complete species list that resulted from the floristic surveys is provided in Appendix B, including species that 

have been recorded from the previous studies (Ecobiological 2008; EcoHub 2009), with a total of 256 species 

recorded, including 187 native species. 

No threatened flora species were recorded within the study area. 
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4.2.2 Fauna Surveys 

A complete species list that resulted from the fauna surveys is provided in Appendix B, including species that have 

been recorded from the previous studies (Ecobiological 2008; EcoHub 2009), with a total of 168 fauna species 

recorded, including nine amphibians, 128 avian species, 25 mammal species and six reptile species.  The following 

sections provide a summary of the findings from the current surveys.  Table 3  below provides a summary of all the 

threatened and migratory species listed under the EPBC Act and TSC Act that have been recorded in the study 

area during this and the previous studies.  Previous reports do not indicate the location where the individuals were 

recorded within the study area.  Due to the absence of this information, an indication of the likely nature of usage of 

the study area has been provided, based on available habitats within the study area, the species habitat 

requirements and movement behaviours.  

During field survey undertaken by ELA, the Pteropus poliocephalus (Grey-headed Flying-Fox) was the only species 

recorded, which is listed as Vulnerable under TSC Act and the EPBC Act.  This record was made during a 

nocturnal survey. No other threatened or migratory species were recorded by the ELA survey.   

Table 3:  List of threatened and migratory species recorded within the study area. 

SCIENTIFIC 
NAME 

COMMON 
NAME 

TSC 
Act 

EPBC 
Act 

Study 
reference 

Notes and likely habitat usage in 
the study area 

Tyto capensis Grass Owl V - Ecobiological 
(2008); EcoHub 
(2009) 

Responded to call playback and flew 
in to study area. Thought to be 
resident pair from Ash Island.  Study 
area provides marginal foraging 
habitat. 

Hieraaetus 
morphnoides 

Little Eagle V - Ecobiological 
(2008) 

No location record available.  
Assumed to use the site as part of 
foraging range.  No nests observed. 

Anseranas 
semipalmata 

Magpie Goose V M EcoHub (2009) No location record available.  
Assumed to use the site as part of 
foraging range.  Limited marginal 
habitat available within the study 
area. 

Botaurus 
poiciloptilus 

Australasian 
Bittern 

V - EcoHub (2009) No location record available.  
Assumed to use the site as part of 
foraging range.  Limited marginal 
habitat available within the study 
area. 

Pteropus 
poliocephalus 

Grey-headed 
Flying-fox 

V V EcoHub (2009); 
Ecobiological 
(2008) and 
Current survey 

Recorded flying over the study area.  
No roost habitat available. 

Mormopterus 
norfolkensis 

East Coast 
Freetail-bat 

V - Ecobiological 
(2008); EcoHub 
(2009) 

Recorded through ultrasonic call 
recording.  No location available. 
Some marginal roost potential in 
hollow bearing trees within Swamp 
Oak Forest in the north of the study 
area (in proposed conservation 
area). 

Falsistrellus 
tasmaniensis 

Eastern False 
Pipistrelle 

V - Ecobiological 
(2008) 

Recorded through ultrasonic call 
recording.  No location available. 
Some marginal roost potential in 
hollow bearing trees within Swamp 
Oak Forest in the north of the study 
area (in proposed conservation 
area). 

Miniopterus 
australis 

Little 
Bentwing-bat 

V - Ecobiological 
(2008) 

Recorded through ultrasonic call 
recording.  No location available. 
Study area offers forage habitat only. 
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Myotis 
adversus 

Large-footed 
Myotis 

V - Ecobiological 
(2008) 

Recorded through ultrasonic call 
recording.  No location available. 
Study area offers forage habitat only. 

Scoteanax 
rueppellii 

Greater 
Broad-nosed 
Bat 

V - Ecobiological 
(2008) 

Recorded through ultrasonic call 
recording.  No location available. 
Some marginal roost potential in 
hollow bearing trees within Swamp 
Oak Forest in the north of the study 
area (in proposed conservation 
area). 

Miniopterus 
schreibersii 
oceanensis 

Eastern 
Bentwing-bat 

V - EcoHub (2009) Recorded through ultrasonic call 
recording.  No location available. 
Study area offers forage habitat only. 

 

4.3 SUMMARY OF BIODIVERSITY VALUES AND CONSTRAINTS TO DEVELOPMENT  

The following section presents the biodiversity values present within the study area, including threatened 

biodiversity (EEC‘s, threatened species and migratory species) recorded or considered likely occurrences, a 

summary of general biodiversity, habitat condition and connectivity values.   

Table 4: Summary of biodiversity values. 

BIODIVERSITY 

VALUE 

SUMMARY 

Scientific Name Common Name 
TSC Act EPBC Act 

Likelihood of 

Occurrence  

— 

Swamp Oak Floodplain Forest of the 

NSW North Coast, Sydney Basin and 

South East Corner bioregions. EEC — 

Recorded 

— 

Freshwater Wetlands on Coastal 

Floodplains of the NSW North Coast, 

Sydney Basin and South East Corner 

bioregions EEC — 

Recorded 

— 

Coastal Saltmarsh in the NSW North 

Coast, Sydney Basin and South East 

Corner Bioregions EEC — 

Recorded 

Zannichellia palustris  E — Potential 

Litoria aurea Green and Golden Bell Frog E V Potential 

Hieraaetus 

morphnoides Little Eagle 
V — 

Recorded onsite 

Anseranas 

semipalmata 
Magpie Goose 

V M 
Recorded onsite 

Botaurus poiciloptilus Australasian Bittern V — Recorded onsite 

Ephippiorhynchus 

asiaticus  

Black-necked Stork 

 E — 

Some marginal 

potential 

Irediparra gallinacea Comb-crested Jacana V — Potential 
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Ixobrychus flavicollis Black Bittern V — Potential 

Rostratula australis 

(a.k.a. R.  

benghalensis) 

Painted Snipe (Australian subspecies) 

E V 

Potential 

Tyto capensis  
Grass Owl 

 
V — Recorded onsite 

Chalinolobus dwyeri Large-eared Pied Bat 
V V 

Potential 

Falsistrellus 

tasmaniensis 
Eastern False Pipistrelle V 

— 
Recorded onsite 

Miniopterus australis Little Bent-wing Bat 
V 

— Recorded onsite 

Miniopterus 

schreibersii 

oceanensis  

Eastern Bent-wing Bat 
V 

— 

Recorded onsite  

Mormopterus 

norfolkensis 
East Coast Freetail Bat V 

— 
Recorded onsite 

Myotis adversus Large-footed Myotis 
V 

— Recorded onsite 

Pteropus 

poliocephalus 
Grey-headed Flying-Fox V V Recorded onsite 

Saccolaimus 

flaviventris 
Yellow-bellied Sheathtail-bat V 

— 
Potential 

Scoteanax rueppellii Greater Broad-nosed Bat  
V 

— Recorded onsite 

Apus pacificus  Fork-tailed Swift — 
M 

Potential 

Haliaeetus 

leucogaster 
White-bellied Sea-Eagle 

— 
M Recorded onsite 

Hirundapus 

caudacutus 
White-throated Needletail 

— 
M 

Potential 

Ardea alba Great Egret — 
M Potential 

Ardea ibis Cattle Egret — 
M Potential 

Biodiversity Overall a total of 168 fauna species were recorded, including 9 Amphibian 

species, 128 Avian species, 25 Mammal species and 6 reptile species.  21 

threatened or migratory fauna species have either been recorded or are 

considered potential occurrences (see above) 

268 flora species were recorded across each of the three different studies. Of 

these 86 were introduced species with additional species considered to have 

been introduced to the study area through vegetation rehabilitation works.  One 

threatened flora species, Zannichellia palustris, listed as endangered is 

considered a potential occurrence on the site but has not been recorded within 
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the study area. 

The study area contains five broad vegetation types, with four of these 

considered to be native vegetation communities in variable condition and 

covering approximately 32% or 81ha of the study area.  Each of these vegetation 

types are considered to represent three respective EEC‘s listed under the TSC 

Act (see above).  The remaining study area is classed as either disturbed or a 

vegetation rehabilitation area. 

 

Habitat condition The site evidences a long history of industrial and agricultural disturbances, with 

the spatial representation of the rehabilitation area and disturbed vegetation in 

Figure 3 depicting the worst affected areas (75% of the site). The central portion 

of the study area has been subject to coal stockpiling, excavation works and is 

essentially an artificial landscape.  Much of this area is subject to pasture 

improvement and cattle grazing, with grazing also extending to the north and into 

areas mapped as having the native vegetation. 

Despite this level of disturbance, the site does still contain some ecological 

values, in the form of the three endangered ecological communities associated 

with wetlands and habitat for threatened species.  

With the exception of the Green and Golden Bell Frog and hollow roosting bats, 

the study area generally constitutes foraging or intermittent refuge habitat.  

Several surveys for Green and Golden Bell Frog have been conducted within the 

study area over a three year period, with no results indicating the presence of the 

species.  At best, wetland habitats within the study area (i.e. Coastal floodplain 

sedgelands, rushlands, and forbs; Phragmites australis and Typha orientalis 

coastal; and the edges of Coastal Saltmarsh in estuaries of the Sydney Basin) 

potentially support very occasional and intermittent movements and foraging by 

Green and Golden Bell Frog, although this has not been confirmed with any 

sightings.  In terms of habitat for hollow obligate Microchiropteran bats (e.g. East 

Coast Freetail Bat, Large-footed Myotis and Greater Broad-nosed Bat), the area 

of remnant Swamp Oak swamp forest fringing estuaries in the north of the study 

area contains 682 hollow bearing trees, with the majority of hollows being in the 

small (<8cm class) (EcoBiological 2008).  None of these hollow bearing trees will 

be affected by the proposed development. 

Connectivity The study area is positioned in a highly fragmented landscape, which has 

developed through historic agricultural, infrastructure and industrial land uses. 

The study area itself is highly fragmented, with small patches of isolated remnant 

vegetation such as the Swamp Oak Forest and areas of wetland occurring within 

a mostly disturbed/cleared area. 

The northern railway line, New England Highway, Pacific Highway and Hexham 

industrial area form barriers to movement to the east and north.  Cleared pasture 

interspersed with low lying wetland areas occurs to the west. 

The primary habitat connection to the study area occurs to the southwest, 

whereby the study area is connected to wetland habitats within Hexham Swamp 

Nature Reserve.  Habitat within the reserve is generally non-woody freshwater or 

estuarine wetland and is therefore only suitable for a restricted fauna 

assemblage (i.e. not suitable for forest/woodland dependant species).  
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4.4 STUDY LIMITATIONS 

The floristic audit undertaken recorded as many species as possible and provides a comprehensive but not 

definitive species list.  More species may be recorded during a longer survey over various seasons, however the 

site has been studied in at least four reports spanning various seasons and three years.  The floristic and fauna 

surveys completed for this study are therefore considered sufficient. For species that were not detectable during 

the survey period by ELA, results from surveys for the ARTC project by Parsons Brinkerhoff 2012 and 2013 have 

been utilised and incorporated as necessary.     
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5 IMPACT ASSESSMENT 

The TSF has the potential to have the following impacts on biodiversity: 

 Clearing and fragmentation of endangered ecological communities and habitat for threatened species, and  

 Changes to hydrology and water quality for groundwater dependent ecosystems 

5.1 CLEARING AND FRAGMENTATION OF NATIVE VEGETATION 

5.1.1 Clearing of Endangered Ecological Communities 

The subject site is highly disturbed, having had a long history of industrial and agricultural land use. Vegetation 

communities on the site are therefore in a somewhat degraded state.  Approximately 12.0 ha of native vegetation 

will be impacted, of which 7.74 ha met the definition of an Endangered Ecological Community (Table 5 and Figure 

5). In addition to the impact on EEC, the adjoining ARTC development will impact on approximately 9.1 ha of EEC, 

giving a total impact of 16.58 hectares.  

The Part 3A Draft Guidelines for Threatened Species Assessment (DECC and DPI 2005) identifies matters which 

are relevant to the assessment of impacts to endangered ecological communities, endangered populations and 

threatened species. Appendix 3 of DECC and DPI (2005) guidelines lists six questions and associated sub-

questions that address the impacts of proposed developments on threatened species, populations, or ecological 

communities. Appendix C of this report provides detailed assessment accounting for the ecological impacts 

associated with the proposed Train Support Facility for ecological communities recorded or considered likely to 

occur in the study area (see species and EEC‘s in Table 4).  The assessment concludes that due to the degraded 

nature of the EECs and their distribution in the locality and region, the proposed development will not have a 

significant impact on these EECs. 

 

Table 5:  Extent of impact of TSF (proposed development footprint) on biometric vegetation types and their 
corresponding EEC 

Biometric Vegetation Type Area Vegetation Community 
Impacted (ha) Corresponding EEC 

Area EEC impacted (ha) 

Coastal floodplain 

sedgelands, rushlands, 

and forbs 

2.07 Freshwater wetland on 

coastal floodplain 

2.07 

Phragmites australis and 

Typha orientalis coastal 

1.32 Freshwater wetland on 

coastal floodplain 

1.32 

Saltmarsh in estuaries of 

the Sydney Basin 

0.35 Coastal saltmarsh 0.35 

Swamp oak swamp forest 

fringing estuaries  

*approx. half of this 

community meets the 

definition of an EEC 

8.26 Swamp oak forest on 

coastal floodplain 

4.0 

Total impacted 12.0  7.74 
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5.1.2 Threatened species 

In terms of impacts to threatened flora species, Zannichellia palustris was the only threatened flora species 

considered a potential occurrence within the study area.  The impact assessment provided in Appendix C 

concludes that, whilst there is some possibility of the species occurring within the study area, the impacts of the 

proposal are limited to a relatively small area of potential habitat (32ha of Phragmites australis and typha orientalis 

wetland) in which the species has not been observed.  The remainder of the Phragmites australis and Typha 

orientalis wetland (approximately 12.8 hectares) on the site will be managed for long term conservation purposes 

under a Conservation Agreement.   

Based on the number surveys undertaken to date, habitat preferences and the general condition and past 

disturbance of the site, we consider that Asperula asthenes, Lindernia alsinoides and Maundia trigiochonoides are 

highly unlikely to be present at the impact site. 

With regard to threatened fauna species and their habitats, Table 4 provides a list of those species considered at 

least potential occurrences within the study area.  The study area generally constitutes foraging or intermittent 

refuge habitat.  Several surveys for Green and Golden Bell Frog have been conducted within the study area over a 

three year period, with no results indicating the presence of the species.  At best, wetland habitats within the study 

area (i.e. Coastal floodplain sedgelands, rushlands, and forbs; Phragmites australis and Typha orientalis coastal; 

and the edges of Coastal Saltmarsh in estuaries of the Sydney Basin) potentially support very occasional and 

intermittent movements and foraging by Green and Golden Bell Frog.  With the proposal impacting upon 3.74 ha of 

this marginal habitat for the species and the retention and conservation management of up to 20.89ha (see section 

6.3.3), habitat provision will continue and will be improved for the species within the study area, therefore avoiding 

a significant impact on the species.   

In terms of habitat for hollow obligate Microchiropteran bats (e.g. East Coast Freetail Bat, Large-footed Myotis and 

Greater Broad-nosed Bat), the area of remnant Swamp Oak Swamp Forest Fringing Estuaries in the north of the 

study area contains 682 hollow bearing trees, with the majority of hollows being in the small (<8cm class) 

(EcoBiological 2008).  None of these hollow bearing trees will be affected by the proposed development (refer to 

Appendix E) and therefore a significant impact on these species is not likely to occur. Whilst there will be loss of 

native vegetation and habitat, no threatened species or communities are considered likely to be significantly 

affected by the proposal. 

5.1.3 SEPP 14 wetlands 

The study area contains approximately 18.88 ha of SEPP14 Coastal Wetland as shown in Figure 2 and adjoins 

Hexham Swamp Nature Reserve (Hunter Wetlands National Park). Wetland number 833 is approximately 10.6 

hectares and will have direct impacts of 4.63 hectares (44%).  The wetland for the most part comprises of primarily 

introduced pasture species with intermittent patches of freshwater wetland.  Overall from the perspective of a 

working freshwater wetland the majority of wetland number 833 is in a poor condition.  Dominant species are 

primarily introduced and comprise a dense ground cover of Pennisetum clandestinum (Kikuyu), Cynodon dactylon 

(Couch), Axonopus fissifolius (Carpet Grass) and Paspalum dilatatum (Paspalum).  Additionally, numerous clumps 

and aggregations of invasive weed species are also present including Juncus acutus, Rubus fruticosus sp.agg. 

(Blackberry), Hydrocotyle bonariensis (Pennywort) and Aster subulatus (Wild Aster).  Due to historic disturbance 

regimes such as pasture improvement and grazing, this wetland is considered to be of very low value as a coastal 

wetland. 

The other area of SEPP 14 wetland on the site is in the southern portion where no direct or indirect impacts are 

expected to occur and indeed this area (12.11 ha) is proposed for protection via a Conservation Agreement as 

described in section 6.3.3.   Given the large extent of wetland in the area and the mitigation measures described in 

Section 6 of this document, the development of this site is not considered to have a significant impact on the 

broader wetland complex of the Lower Hunter. 
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Figure 6 SEPP 14 wetland 833 

 

 

Figure 7 SEPP 14 wetland 833 
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5.1.4 Connectivity 

The proposal is located within the Watagan to Stockton Corridor identified in the Lower Hunter Regional Strategy 

(LHRS).   The LHRS is a key planning policy and guide to growth in the Lower Hunter Region to 2031 and is the 

principle document in relation to major landuse issues and development decisions.  The LHRS helps guide 

outcomes in the region by identifying future development areas, population / settlement patterns, major landuse 

types and the conservation outcomes in regard to the regions biodiversity.  The LHRS is closely related to the 

Lower Hunter Regional Conservation Plan (LHRCP), which provides guidance and promotes key principles and 

actions in relation to biodiversity conservation.   

The lands identified in the Watagan to Stockton Corridor in the Hexham Swamp locality represent part of a broad 

strategic corridor rather than one designed for a particular species, population or community. The proposal will 

remove or modify previously disturbed vegetation within the corridor, in a location where the corridor is already 

significantly fragmented for terrestrial species by the existing railway line, Pacific Highway and the Hunter River. An 

Offset Strategy will be implemented as part of the overall proposal.  The Offset Strategy will seek to improve and 

enhance approximately 53 hectares of habitat on site and as a result will improve the onsite biodiversity as well as 

‗stepping stone‘ connectivity within the corridor for various species of birds and bats.  Although some loss of 

vegetation will occur, the proposal is unlikely to significantly hinder the proposed corridors overall use for 

conservation purposes in the context of the LHRCP. 

5.1.5 Noise and lighting 

ELA understands that the site will be utilised on a 24 hour basis and as such exterior lighting will be on during non-

daylight hours.  All exterior lighting will be directional and mounted in a manner to keep light at specific locations 

and not escaping or reflecting to areas unnecessarily.  The study area currently has artificial light encroaching from 

the east and north via the Pacific and New England Highway during the evening and through the night.  The 

proposed works would create additional night-time light than is currently apparent, although would not replicate the 

amount of light emitted from the Highway.  The proposed lighting will likely modify the habits of some fauna species 

including microbats, amphibians and nocturnal birds for foraging purposes due to the potential attraction of insects 

to the external lighting fixtures during the evening.  A potential increase in use by nocturnal species would also in-

turn increase the incidence of these species having interactions with mobile plant on the site, although the effects 

of this are expected to be minor.  Overall, there may be additional use of the area by some fauna species during 

the evening, although it is considered unlikely to be a detrimental impact due to the use of the proposed external 

lighting scheme.  

Operational noise is predicted to be below the relevant guidelines at the closest residential receivers, additionally 

construction noise levels will also be overall below the relevant guidelines (SLR Consulting Pty Ltd 2012). 

Increased noise during the day for load testing of locomotives to run at full power over a 60 minute period and 

maintenance to wagons and locomotives will be generally on a 5 to 6 days a week roster although may be over 7 

days if required. Overall noise management will be influenced by Aurizon‘s Noise Management Practices.   

There is potential for calls of birds and animals to be reduced in function when in close proximity to loud and 

continuous noises (Blickley and Patricelli, 2010).  These animal calls, such as distress calls may not be heard by 

others and as such be susceptible to predation (i.e. small birds).  There may also be issues in regard to breeding 

activity (e.g. frogs) particularly during breeding times when breeding males are calling and unable to breed with 

external populations creating potential for inability to attract a mate or induce inbreeding.  There may also be issues 

with certain species not wanting to utilise suitable (e.g. wetland) habitat due to the proximity of the noise 

environment, this in turn can create over-use or crowding of other suitable habitat areas.  Although there are 

potential effects due to construction and operational noise at the facility, is unlikely to have a significant negative 

impact on the fauna species of the locality.  

5.2 CHANGES TO HYDROLOGICAL ENVIRONMENT  

As discussed in Chapter 4, native vegetation communities on site are considered to be groundwater dependent 

ecosystems. These occur not only as terrestrial communities, but also within the two main agricultural drains that 

flow to Hexham Swamp. The drains contain wetland species such as Phragmites australis (dominant), 
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Bolboschoenus caldwellii and Typha orientalis (Broad-leaved Cumbungi). No threatened species listed under the 

Fisheries Management Act 1994 or Threatened Species Conservation Act 1995 have been recorded in the drains, 

nor are they considered likely due to poor habitat condition and the presence of Gambusia sp.  

Changes to the hydrological and aquatic environment can occur due to: 

 Increased rate and volume of run-off from hardstand areas leading to changes in water quality and salinity 

in estuarine environments  

 Ponding or retention of storm/flood water due to construction of buildings or roads.   

 Changes to ground water levels due to filling.  

 

5.2.1 Stormwater run-off quantity and quality 

An increase in stormwater discharge from the site is anticipated and has been modelled by WorleyParsons (2013) 

for the Stormwater Management Plan (SMP) which describes the current site hydrology, water quality and changes 

to these as a result of the development. The SMP identifies five stormwater discharge points (Figure 8 and Figure 

9): 

 Location 1 - Culvert to Hunter River north of the site. 

 Location 2 - Swamp Oak Forest (EEC) north of the site. 

 Location 3 - SEPP14 west of HWC water main and North of abandoned railway. 

 Location 4 - SEPP14 west of HWC water main within Hexham Swamp and South of abandoned railway. 

 Location 5 – Coastal Saltmarsh (EEC) south of the site. 

 

There are no modifications to proposed to tidal zones or channels conveying tidal waters. Run-off from minor 

rainfall events will be channelled through vegetated swales, gross pollutant traps and water quality control ponds 

shown in Figure 8. 

Table 6 Modelling stormwater changes to receiving areas  

 Discharge 

Location 

Change from existing conditions  

1 North This catchment will have an increase of impervious surfaces from 1% to 1.7% with 

negligible changes to discharge for low flow events. The peak flow rate for the 1 

year event will change from 1.13m
3
/s to 1.16 m

3
/s – also very minor. The discharge 

point will go directly to the culvert and not impact on sensitive environments. 

2  North to Swamp 

Oak Forest 

Catchment draining to this area will reduce from 30.5 ha to 25.8 ha and impervious 

surface will increase from 1% to 1.9% of catchment. Expected to be negligible 

change to peak discharge rates during low flow events.  

Inundation of the swamp oak forest area predicted to occur in 1 year ARI event 

rather than 2 year event as is currently the case. 

3 West Catchment draining to this point to increase from 37 ha to 41 ha and impervious 

surface from 5% to 23%. This area discharges to a low-flow channel that is tidally 

flushed and receives runoff from a considerably larger catchment (280 ha) therefore 

hydrologic changes during low flow events likely to be negligible.  

4 West Change in impervious surfaces from 6% down to 4.7% and catchment area 

decreases from 66.8 ha to 63 ha. Negligible changes flows expected. 

5  South to Coastal Catchment size increases from 32.6 to 33.2 ha and impervious surfaces increases 
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saltmarsh from 9% to 24.2%.  

There are two outlets for this basin with peak flow rates in a 1 year event 

decreasing from 0.57 m
3
/s to 0.31m

3
/s and increasing 0.12m

3
/s to 0.43m

3
/s. In 

terms of total discharge, in a 1 year event 11,400m
3
 of run-off is expected to reach 

the saltmarsh compared to an existing discharge or around 3,200m
3
. In such events 

the receiving environments are expected to be dominated by freshwater regardless 

of the development. 

 

Of the five discharge points, two are discharging to endangered ecological communities: point 2 to the Swamp Oak 

Forest and point 5 to the Coastal Saltmarsh. With regard to the Swamp Oak Forest a substantial increase in 

inundation times could have an impact on species composition, however the modelled increase of inundation from 

every two years to annual inundation is unlikely to result in such a change. As discussed in the following section, 

this area will be subject to a Vegetation Management Plan and Conservation Agreement that will improve the 

condition of this area by weed removal.  

With regard to the saltmarsh community an increase in freshwater discharge to a saltmarsh environment has the 

potential to change species composition over time as those saltmarsh species that tolerate freshwater become 

more dominant. The receiving environment in this case is a 300m man-made cchannel that discharges to a broader 

saltmarsh area that received freshwater from Hexham Swamp and saline tidal water from a culvert under Maitland 

Road. Tidal waters inundate the broad saltmarsh area as well as the man-made drain.  

The proposed development will increase the catchment draining from the development site from 32.6 to 33.2 ha in 

area and will increase impervious surfaces from 9% to 24.2%.  In effect, this increases the amount of impervious 

surface by 5 ha from the development site. The effect of this in larger storm events (annual, two-yearly etc) is 

negligible as the saltmarsh area would become dominated by freshwater run-off regardless of whether the 

development occurs or not.   

ELA initially assumed an impact to saltmarsh of 0.35ha which allowed for the stormwater infrastructure and the 

area of channel around the discharge point. This impact to saltmarsh was calculated as requiring 7 credits, 

meaning each hectare impact to saltmarsh would require an offset of 20 credits. The proposal will generate 72 

saltmarsh credits via a conservation management plan.  In response to OEH concerns about impacts to saltmarsh, 

ELA has made a more conservative assessment that ssumes all of the saltmarsh in the drainage channel has a 

change in species composition due to the low flow of typical rainfall events throughout the year. Whilst the channel 

will still be tidally inundated and therefore most likely still retain saltmarsh species, this more conservative approach 

was taken to determine whether the saltmarsh credits being generated would account for such a change. The 5m 

wide channel is approximately 300m long, so assuming all saltmarsh is lost within the channel, an additional impact 

of 0.15 ha would occur. Offsetting such an impact would require 3 saltmarsh credits (assuming 20 credits required 

per hectare). As the credit balance was in positive by 72 credits, this impact, although a worse-case scenario, is 

more than adequately offset with the balance still remaining in the positive by 69 credits.  

ELA does not believe there will be changes in species composition due to the development in the brioader 

saltmarsh area as this will continue to receive freshwater run-off from Hexham swamp (channels under the HWC 

pipeline) as well as the daily tidal inundation via the culvert under Maitland Road.  

Aurizon have advised that monitoring of wetland environments (in particular the coastal saltmarsh in the southern 

portion of the site) will be undertaken in accordance with a Monitoring Plan to be prepared as part of the 

Conservation Plan for the offset areas.  It is envisaged that the monitoring will include setting up monitoring plots at 

strategic locations within the saltmarsh area to monitor for any species composition change that may occur. 



  Aurizon, Hexham - Ecological Investigation Report 

 

 

©  E C O  L O G I C AL  AU S T R AL I A P T Y L T D  37 

 

In terms of water quality, the Stormwater Management Plan (Worley Parsons 2013) contains strategies for 

achieving water quality targets during the construction and operational phase of the project. The proposed system 

exceeds to targets for water quality controls by Newcastle DCP (Draft 2011) and will improve key parameters as 

shown in the table below. The development is therefore not expected to have negative ecological impacts due to 

stormwater discharge. 

Table 7  Improvements to water quality parameters (from table 14 and 16 in Worley Parsons 2013) 

 Existing site conditions Developed site with treatment 

Suspended solids (kg/year) 107,000 9250 

Total Phosphorus (kg/yr) 72.3 37.3 

Total Nitrogen (kg/yr) 268 146 

Gross pollutants (kg/yr) 446 162 

 

5.2.2 Retention and dissipation of flood waters  

As all ecosystems on the site and the adjoining Hexham Swamp are groundwater dependent, proposed changes to 

flooding regimes as a result of the development need to be assessed. The effect of the proposal and the adjoining 

ARTC Relief Road project has been modelled by WBM (2013) to determine the impact on flood water velocity and 

the afflux of the 1%, 2%, 5% regional flood events. Afflux is essentially the level to which the water rises on the 

upstream side of a control compared to there being no control.  

The main concerns for ecological impacts arise from the effect of changing inundation regimes for vegetation 

communities as a result of the access road between Tarro Interchange and the Aurizon site. The rail tracks 

themselves are not of concern as they will be constructed at an elevation lower than the existing rail lines and will 

therefore have a negligible effect on flood flows. The access road will be constructed at a height that is similar to 

the existing Woodlands Close and HWC Access Track – which is a reduction i height from the previously submitted 

proposal. A bridge crossing will be used at Purgatory Creek and culverts used to ensure cross flows under the 

road.  

The Flooding Report (WBM 2013) shows that the road will essentially have no effect on the broader Hexham 

Swamp area during the large flood events such as the 1% and 2% events as these will overtop the road and 

inundate the entire area.  However during the 5% event, the access road from Tarro Interchange to the Aurizon site 

does affect afflux to the east of the road by increasing it 0.05m – 0.1m, meaning water it will be 5cm – 10cm deeper 

than if the road was not constructed. Within this area most of the vegetation is exotic, however there is a patch of 

Coastal Floodplain Sedgeland vegetation. Increasing the inundation of this are by 5-10cm in a 5% event (i.e., 1 in 

20 years) will not lead to a change in this community.  The road will not affect the velocity or afflux to the west of 

the road which is where the Swamp Oak Forest and broader Hexham Swamp area is located. 

Indirect impacts to the Swamp Oak Forest in the proposed offset area have also been assessed and determined to 

be negligible. The portion of the project site draining to this area will reduce from 30.5 ha to 25.8 ha and impervious 

surface will increase from 1% to 1.9% of catchment (WorleyParsons 2013). This is a change in impervious surface 

from 0.30 ha to 0.49 ha which is insignificant given the Swamp Oak Forest also receives run-off from the 

surrounding Hexham Swamp area.  Douglas Partners (2013) advise that there are unlikely to be changes to 

groundwater levels other than in close proximity to the development footprint itself, i.e. within a few metres of the 

proposed infrastructure.  

The proposed development is not anticipated to change surface water flows to the Swamp Oak Forest in the offset 

area.  Changes are expected however for larger events.  Flooding regimes to the Swamp Oak Forest are currently 
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in the vicinity of one full inundation at the site each 24 month period.  Due to the additional impervious surfaces 

from the new rail infrastructure, plus the additional stormwater flows from the retention basin during peak rainfall 

events, it is likely that the Swamp Oak Forest community and surrounds will be fully inundated on one occasion 

each 12 month period (Douglas Partners 2013).  Stormwater flows are from the south and moving towards the 

north, flow directions for the northern portion of the site are presented in Figure 8 (Stormwater discharge 

locations).  Based on the community currently being at least partially inundated on several occasions each year, 

and that the forest type and associated species (primarily casuarina glauca) are tolerant to, and in some cases 

require inundation (e.g. seed dispersal, aquatic species, etc.) the inundation regime of once each 12 month period 

is unlikely to provide the community an adverse significant impact.   

Freshwater Wetland in the south of the site (west of the saltmarsh) has a species composition dominated by 

freshwater species. Increases of stormwater volume to this community are not expected to change species 

composition. Whilst flow rates may increase, the physical impacts of higher flow rates can be managed with 

appropriate outlet design. 

The road construction and associated infrastructure will not affect the velocity or afflux to the west of the road which 

is where the Swamp Oak Forest and broader Hexham Swamp area is located. 

5.2.3 Groundwater  

Douglas Partners (2013) have undertaken an investigation into the effects of the proposed development on the 

groundwater within and adjacent to the subject site.  Whilst groundwater is significantly mounded beneath the coal 

stockpiles, in areas without stockpiling or fill it is near the surface.  DP (2013) (chapter 6) describe the likely 

changes to groundwater in the vicinity of groundwater dependent ecosystems in as follows: 

The proposed development will be constructed partly over several areas of groundwater dependant 

ecosystems, some of which are classified as Endangered Ecological Community, and as a consequence 

the remnant EEC will be left in immediate proximity on one or both sides of the development. Remnant 

areas on the eastern side of the proposed TSF area (i.e. between TSF and the Great Northern Railway) 

are likely to be directly affected by the proposed ARTC development. 

 

During construction there is some risk of lowering of the water table due to localised dewatering however, 

such drawdowns can be limited by appropriate detailed design and are not expected to have significant 

impacts on water table levels outside of the development footprint as potential drawdowns are generally 

within observed seasonal groundwater level variations.  

 

The proposed development may have some long term impact on groundwater levels in close proximity 

to the development. This is likely to include: 

 Draw-down of water levels on elevated ground immediately to the west of the southern section of 

the site due to the proposed longitudinal drain; 

 Possible slight decrease in water levels adjacent to formation on northern parts of the site due to 

the draining effect of the formation and adjacent drain. This can be mitigated to an extent by 

inclusion of transversely oriented barriers to lateral flow in the formation; and 

 Locally increased run-off and therefore groundwater infiltration near the location of the basin 

outlets. 

 

The increased run-off will have little effect on groundwater levels during wet times as the water levels are 

controlled by surface water controls. In times of intermittent weather the increased run-off may lead to 

certain areas staying wetter for longer than they may have prior to development. In dryer periods the 

proposed development will likely have little impact on groundwater levels. There would be some risk of 

localised pockets receiving less run-off than previously, however, the risk of this is limited as the ground is 

generally low lying with limited fall, encouraging spreading of the run-off. 

With regard to specific vegetation communities the following points are made: 
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 Impacts to groundwater levels from the development are expected to be limited to close proximity 

to the LTTSF development footprint. Impacts on water levels on the western parts of the site in 

Hexham Swamp to the west and the Hunter River to the east, are expected to be negligible. 

 The area of Saltmarsh on the southern part of the site may receive additional surface water flows 

from Basin 03 than would have occurred pre-development; 

 There are some areas of Swamp Oak located within along the western edge of the proposed 

development on the southern portions of the site. The presence of the adjacent unlined drain may 

lead to a reduction in groundwater levels during wetter periods, however, may lead to some 

increase during drying periods; 

 

The DP (2013) Report therefore indicates that there will be changes to groundwater levels within the development 

footprint. ELA has assumed that the vegetation communities within the footprint will be directly impacted and have 

assessed this impact in section 5.1 of this report with offset measures for these impacts discussed in Chapter 6.  

With regard to the indirect impact on retained vegetation within and adjoining the site, the DP (2013) report 

suggests there may be drawdown on water levels in the elevated coal-stockpile area which contains the 

rehabilitating Swamp Oak Forest. This patch of vegetation is described in section 4 of this report and contains a 

mix of native and introduced species dominated by planted Acacia saligna, melaleuca armillaris and Casuarina 

glauca, as well as exotics including lantana, Spear thistle and Rhodes grass. The community does not meet the 

definition of an endangered ecological community and is in poor condition due to the extent of weed invasion. A 

minor fall in water table is unlikely to have a significant effect on this area. DP (2013) also discuss the Swamp Oak 

Forest vegetation immediately adjacent to basin 2 where there groundwater may be drained by the rail formation 

and the drain. DP (2013) however advise that this is likely to be offset by the discharge from the detention basin. 

The same rational is applied to the Coastal Floodplain Sedgelands immediately downstream of Basin 1.  

The DP Report therefore indicates that changes to groundwater are mainly to be restricted to the development 

footprint. ELA has assessed these in section 5.1. Changes to groundwater away from the development footprint 

are not likely to be significant and therefore are unlikely to affect native vegetation o the remainder of the site or 

adjoining lands.   
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6 Avoidance, Mitigation and Offsets 

6.1 MEASURES TO AVOID IM PACT 

Ecological survey was used to understand the environmental sensitivities of the site prior to design of the TSF and 

industrial estate. As a result, the TSF is located primarily on the disturbed part of the site and avoids the southern 

area which contains saltmarsh. Compared to previously submitted project, significant changes have been made 

regarding impacts to flooding on the site. The tracks and access road have been lowered to significantly reduce the 

effect of the project on movement of floodwaters between the Hunter River and Hexham Swamp.  

6.2 MITIGATIVE MEASURES  

The following on-site practices are to be undertaken during the construction phase and will be contained within a 
Construction Environment Management Plan. 

 

Table 8: Mitigation measures during the pre-construction, construction and operational phases of the Project 

ITEM 
MITIGATION MEASURE / 

ECOLOGICAL MANAGEMENT PROCEDURE 
TIMING 

1. Site-specific 

environmental 

induction 

Ensure that all staff working on the Project undertake a site-specific 

environmental induction.  The induction should include items such as: 

 Sensitivity of wetlands, particularly saltmarsh  

 Site environmental procedures (vegetation management, sediment 

and erosion control, protective fencing, noxious weeds) 

 What to do in case of emergency (sediment fence failure, injured 

fauna) 

 Key contacts in case of environmental emergency e.g. WIRES, 

Sydney Wildlife Rescue 

Pre-

construction 

and during 

construction 

for new staff 

2. Identification of 

clearing limits 

Accurately and clearly mark out the limits of clearing and trees/vegetation 

to be retained. 

Identify trees close to work areas which are at risk during construction 

and install protective fencing (temporary fluoro orange ‗para-web‘ fencing 

or similar) to reduce risk of damage during the construction phases of the 

development. 

Do not store materials/vehicles under the drip-line (canopy) of retained 

vegetation. 

Pre-

construction 

3. Pre clearing 

survey 

Qualified ecologist to conduct pre-clearing surveys of: 

 hollow bearing trees  

 freshwater wetlands – with particular focus on Green and 
Golden Bell Frog.  

Fauna at risk of injury are to be relocated to suitable habitat a safe 

distance from the proposed works by a qualified ecologist. 

Pre and 

during 

construction 

4. Clearing of 

vegetation 

Where trees require felling, retain the timber, particularly sections with 

hollows - as Coarse Woody Debris for enhancement of the Northern 

Construction 
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ITEM 
MITIGATION MEASURE / 

ECOLOGICAL MANAGEMENT PROCEDURE 
TIMING 

Offset area 

Cease work immediately if any previously unknown threatened flora or 

fauna species are encountered.  WIRES should be consulted if any 

injured fauna are encountered. 

5. Management 

of erosion and 

sediment control 

Provide appropriate controls to manage exposed soil surfaces and 

stockpiles to prevent erosion and subsequent sediment discharge into 

surrounding wetlands.  

Clearly identify stockpile and storage locations and provide erosion and 

sediment controls around stockpiles. 

Stockpiles of topsoil to be stored in windrows no higher than 2m and be 

maintained free of weeds. 

Undertake dust suppression where required in accordance with the 

Protection of the Environment Operations Act 1997 (POEO Act) where 

there is a risk of increased dust outside of acceptable levels 

Pre and 

during 

construction 

6. Site office and 

plant storage 

Ensure these areas are located in the nominated compound – avoiding 

all significant native vegetation areas, including EECs.  

During 

construction 

7. Weed 

Management 

Establish and implement a Hygiene Protocol for vehicles entering and 

leaving the site to minimise spread of weeds and other biological risks 

such as alligator weed.   

 

Pre, post and 

during 

construction 

8. Monitoring Develop a monitoring program during construction (including a weekly 

checklist) to ensure that all mitigation measures proposed have been 

undertaken.  The checklist should include items such as fencing and 

sediment and erosion control. 

Pre, during 

and post 

construction 

 

6.3 OFFSET STRATEGY 

The Director-General Requirements for this project required the ecological assessment to include consideration of 

offsets for native vegetation clearance consistent with the improve or maintain principle. This section describes the 

policy framework for offsets, the offset strategy proposed and an assessment of how the offset is consistent with 

the policy framework. 

6.3.1 Policy framework  

The NSW OEH have adopted Principles for the use of Biodiversity Offsets in NSW. A full list of the principles is 

provided in Appendix D.  

OEH have also adopted the Interim Policy on Assessing and Offsetting Biodiversity Impacts of Part 3A 

Developments (DECCW 2010). The policy is designed to assist OEH in assessing the adequacy of an offset. To do 

so, the policy requires the use of the Biobanking Assessment Methodology to calculate the credits required to 

offset an impact and the credits generated by a proposed offset. The outcome of this assessment is described as 

meeting one of three outcomes with a Tier 1 being the preferred outcome. The policy notes that proposals 

assessed as State Significant projects do not have to meet the ―improve or maintain‖ standard which is required 

under the Biobanking scheme as some projects will not be able to achieve ―improve or maintain‖ but, due to their 

social or economic benefits, should proceed. The term ‗red flag‘ in the table relates to certain communities or 

species that are ‗red flagged‘ under the Biobanking Assessment Methodology. This means that the loss and offset 

of this community or species cannot achieve and improve or maintain outcome. The term ‗impacts fully offset‘ 

refers to an offset where the credit requirements are fully met. 
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6.3.2 Offset required 

As described in Table 5, the project will impact on 12.0 hectares of native vegetation. The credits required to offset 

the impacts are described in Table 9, with the full Credit Report provided in Appendix F. The credits required are 

based on the biometric vegetation type being impacted and the habitat for threatened species that uses these 

communities. Note that this table does not account for the additional 0.15 hectare impact to saltmarsh in the 

drainage channel as this change was made after the biiobanking calculations had been run. If this additional area 

was included, an additional 3 creedits would be required..  

Table 9 Credits required 

Biometric Vegetation Type Hectares of impact Credits required to offset impacts of 

clearing 

Coastal floodplain sedgelands, 
rushlands, and forblands of the North 
Coast 

2.07 41 

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

1.32 19 

Saltmarsh in estuaries of the Sydney 
Basin and South East Corner 

0.35 7 

Swamp Oak swamp forest fringing 
estuaries, Sydney Basin 

8.26 320 

Total 12.0 387 

 

6.3.3 Proposed Offset  

Aurizon have committed to the protection and management of 53.58 hectares of native vegetation and habitat on-

site as shown in Figure 5. 

Description of vegetation communities 

The Northern Offset is dominated by Casuarina glauca (Swamp Oak), with occasional Melaleuca styphelioides 

(Prickly-leaved Tea Tree) also observed.  The vegetation contains over 600 hollow-bearing trees, although most of 

these hollows are less than 8cm. The shrub layer is absent and the dense ground layer is dominated by native and 

exotic grasses and herbs, including Aster subulatus (Wild Aster), Atriplex prostrata, Cirsium vulgare (Spear Thistle), 

Cynodon dactylon (Common Couch), Pennisetum clandestinum (Kikuyu) and Persicaria lapathifolia (Pale 

Knotweed). The area is also heavily grazed. Weed treatment and stock management will therefore be an important 

management requirement. The Northern offset also contains an area that is currently clear and will require re-

establishment of native vegetation to return it to swamp oak swamp forest.   

The southern offset area is a combination of saltmarsh patches and Phragmites australis and Typha orientalis 

coastal freshwater wetland. These communities were also subject to stock grazing and weed infestation and will 

therefore require management actions addressing these issues in particular.  

Management  

Management of the offset sites will be undertaken in accordance with a Conservation Management Plan that will 

address standard management actions such as weed management, feral animal control, management of retained 

vegetation, fire management, buffer zones, management of edge effects, management of hydrological changes, 

habitat enhancement (e.g.; for green and golden bell frog) rehabilitation measures, and monitoring. Of particular 

relevance for these two sites will be weed management and stock management.  
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The Conservation Management Plan is to be prepared following confirmation with OEH that the site is suitable for a 

Conservation Agreement (discussed below). The Northern Offset area will not include the Hunter Water pipeline 

that runs north-south through the site. The pipeline is on land owned by Hunter Water and is a separate lot to the 

offset. Access to maintain the pipeline or any other infrastructure will not be inhibited by the Conservation 

Management Plan.   

Security  

To meet the NSW Principles for Offsetting, the mechanism or instrument should provide certainty in the long term – 

i.e., it should ‗run with the land‘ regardless of ownership and should require management in accordance with pre-

determined actions. It is also important however to recognise the circumstances of the site and the flexibility that 

may be required for future state infrastructure such as the proposed extension to the F3. The RMS has released a 

concept design for the F3 extension which indicates a preferred route passing through the Aurizon site. The 

proposed offset area avoids the land required for the route.  

There are several options available for long term security of offsets: 

 Property Vegetation Plans under the NSW Native Vegetation Act 2003 

 Biobanking Agreements under the NSW Threatened Species Conservation Act 1995 

 Covenants under the NSW Conveyancing Act 1919 

 Conservation Agreements under the NSW National Parks and Wildlife Act 1974 

 Trust Agreements under the NSW Nature Conservation Trust Act 2001 

 Planning Agreement under the NSW EP&A Act 1979 

 

Aurizon initially proposed to use a Conservation Agreement under the NPW Act 1974 following consultation with 

OEH (see Appendix G for correspondence. Recent advice from OEH is that whilst the southern site may be 

suitable, the northern area is not appropriate for a Conservation Agreement. Aurison intends to discuss this matter 

further with OEH, however Aurizon ackneoledges that is a Conservation Agreement is not suitable for the northern 

site, Aurizon can instead use an alternative legal agreement to secure the conservation outcome in this area.  For 

example a Planning Agreement under the EP&A Act can provide legal security to the obligation to manage the 

offset area for conservation purposes.  This will be investigated and then incorporated into the Conservation 

Management Plan for the site. 

Credits generated 

The Biobanking Assessment Methodology has been used to calculate the credits generated by the proposal. These 

are contained in the Table 10.  

 

Table 10 Credits generated by Offsets 

  
Development Offset 

Balance Veg 
code 

Vegetation 
name 

Area 
(ha) 

Credits 
required 

Credits/ha 
Area 
(ha) 

Credits 
generated 

Credits/ha 

HU532 
Coastal 
floodplain 
sedgelands,  

2.07 41 20 0.61 5 8 -36 

HU673 

Phragmites 
australis 
and Typha 
orientalis 
coastal 
freshwater  

1.32 19 14 12.8 130 10 111 
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HU606 Saltmarsh  0.35 7 20 7.48 72 10 65 

HU635 
Swamp 
Oak swamp 
forest  

8.26 320 39 32.69 240 7 -80 

  
12 387 

 
53.58 447 

 
60 

 

6.3.4 Evaluation of Offset Strategy 

An evaluation of the impacts and offsets has been undertaken using the Biobanking Assessment Methodology 

(DECC 2008). An explanation of some of the information used in the assessment (assessment circles, connectivity) 

in contained in Appendix H.  Table 10 provides a summary of credits required to offset the loss of native 

vegetation as well as the number of credits generated by the proposed offsets. The outcome is that credit 

requirements are met for two out of the four biometric vegetation communities, with an over-all credit surplus of 60. 

The Coastal floodplain sedgelands, rushlands and forblands, which is 36 credits short is offset by the surplus 

credits for the Phragmites australis BVT, both being of similar vegetation class. The Swamp Oak community is in 

greater deficit however this is unavoidable in a design sense.  The better quality patches of this vegetation type are 

protected within the offset area and the poorer quality are impacted by the project. In terms of the OEH Interim 

Policy on Assessing Impacts and Offsets of Part 3A Development, achieving an ―improve or maintain‖ outcome by 

the project is not possible as red-flagged EECs are being impacted. A Tier 2 outcome was not possible because of 

the design requirements of the project and the lack of additional Swamp Oak Forest to rehabilitate. A Tier 3 

outcome is however achieved given the over-all surplus of credits generated by the project and an offset ratio of 

more than 4:1 (i.e., 53 ha offset to 12 ha impact). The offsets are also consistent with the OEH Principles for 

Offsetting as described in Table 11. In conclusion the Offset Strategy represents a positive outcome. 

Table 11 Comparison to OEH Offsetting Principles 

Impacts must avoided first by using prevention and 

mitigation measures 

The TSF project undertook avoidance where possible 

and has proposed mitigation measures.  

All regulatory requirements must be met The project is to be assessed under Part 3A of the 

EP&A Act and will therefore meet regulatory 

requirements. 

Offsets must never reward ongoing poor performance Aurizon does not have a record of poor performance. 

Offsets should complement other government programs The two offset sites are within the Hexham Swamp area 

which has been subject to significant rehabilitation 

funding over the past decade. The protection and 

management of 53 hectares will complement this 

program. 

Offsets must be underpinned by sound ecological 

principles 

The offsets will provide for in-situ conservation and will 

be undertaken in accordance with a Conservation 

Management Plan 

Offsets should aim to result in a net improvement in 

biodiversity over time 

Offsets will deliver an over-all credit surplus and will be 

managed in accordance with a management plan so 

that biodiversity values are improved over time.  

Offsets must be enduring and they must offset the 

impact of the development for the period that the impact 

occurs 

Offsets will be secured via a Conservation Agreement 

under the NP&W Act or similar. 
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Offsets should be agreed prior to the impact occurring Offsets are proposed as part of the Environmental 

Assessment. 

Offsets must be quantifiable and the benefits reliably 

estimated 

The offsets have been calculated in line with the 

Biobanking assessment method. 

Offsets must be targeted Offsets targeted Swamp Oak Forest and Phragmites 

Australis communities to the maximum extent possible 

on the site.  

Offsets must be appropriately located Offsets are located on the same site as the 

development. 

Offsets must be supplementary No management obligations for these communities 

currently exist on the site.  

Offsets and their actions must be enforceable through 

development consent conditions, license conditions, 

conservation agreements or a contract.  

A Conservation Agreement under the NP&W Act is 

proposed. 
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7 Conclusion 

This report documents the results of flora and fauna surveys, including previous investigations that have been 

completed for the Aurizon Train Support Facility at Hexham, NSW.  Surveys were completed in 2007 and 2008 by 

EcoBiological (2008) and EcoHub (2009), with Eco Logical Australia undertaking supplementary surveys in 

January and February 2011. The combined efforts of survey are considered adequate and have been adapted from 

the Threatened Biodiversity and Assessment Guidelines (DEC 2004).   

Three EEC‘s occur in the study area: Swamp Oak Floodplain Forest of the NSW North Coast, Sydney Basin and 

South East Corner bioregions;  Freshwater Wetlands on Coastal Floodplains of the NSW North Coast, Sydney 

Basin and South East Corner bioregions; and Coastal Saltmarsh in the NSW North Coast, Sydney Basin and South 

East Corner Bioregions. 

No threatened flora species were recorded within the study area, though Zannichellia palustris was considered a 

potential occurrence. 

Eleven threatened fauna species were recorded within the study area and an additional 6 threatened fauna species 

were considered likely to occur.  Six Migratory species listed under the EPBC Act are also considered likely to 

occur.   

The majority of the area proposed to be affected on the site comprises cleared/disturbed land or rehabilitation, 

containing both native and non-endemic species. However, there will be an impact to approximately 12.0 hectares 

of native vegetation, 7.74 hectares of which is considered to be endangered ecological community. These losses 

are caused by direct impact of clearing. The magnitude of this impact has been assessed in Appendix C, with the 

result being that no threatened species or communities are considered likely to be significantly affected by the 

proposal.   

Indirect impacts such as changes to hydrological regimes were also assessed, however surface and groundwater 

analysis indicates that there will be only very minor changes away from the areas being filled for development and 

therefore it is not expected that there will be changes to the remaining GDEs.  

A Biobanking Assessment on the proposed development and proposed offset lands was completed to determine if 

sufficient credits would be generated on the offset lands to achieve the ‗improve or maintain‘ outcome according to 

the Methodology. The proposal will achieve a mitigated loss however the project will ultimately generate more 

credits than are being impacted.  

Statutory considerations that have been addressed include impacts on SEPP14 Coastal Wetland with 

approximately 4.63 ha of degraded SEPP14 wetland being directly affected.  

A referral of the project under the EPBC Act has been made, and has been determined by SEWPaC to not be a 

controlled action. 

In conclusion, whilst the project will have ecological impacts, those impacts are to disturbed vegetation and habitat. 

The provision of an on-site conservation outcome more than adequately mitigates this impact.   
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Fauna Likelihood of 
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Figure 10: Threatened flora species recorded within 10km of the study area and a figure showing the 
nearest records of Lindernia alsinoides and Asperula asthenes. 
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Figure 11: Threatened fauna species recorded within 10kmof the study area. 
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 c
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 d
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d
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1
9
6
1
, 

B
a
y
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s
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1
9
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9
, 

B
a
y
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s
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n
d
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o
m
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n
s
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1
9
9
0
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. 

R
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u
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 b
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 c
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r 

A
la
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a
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u
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e
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b
e
r 

e
a
c
h
 y

e
a
r 

(i
b

id
).

 
U

n
lik

e
ly

 

C
a
lid

ri
s
 a

c
u

m
in

a
ta

 
S

h
a

rp
-t

a
ile

d
 S

a
n
d

p
ip

e
r 

- 
M

 
It

 p
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 f
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e
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p
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n
d
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d
e

d
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s
s
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n
d
s
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m
u
d
fl
a
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m

a
n
g
ro

v
e
s
, 
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c
k
y
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h
o
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s
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n
d
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e
a
c
h
e
s
. 

U
n

lik
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C
a

lid
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c
a

n
u
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R
e

d
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M

 
R
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d
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o
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e
s
p
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d
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u
n
d
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h
e
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u
s
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 c
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a
s
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 l
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s
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d
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h
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w
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d
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c
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S

m
a
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n
u
m

b
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a
s
m
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n
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d
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s
c
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b
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s
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2
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C
a
lid

ri
s
 f
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C
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e
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n
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c
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d
e
d
 

s
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b
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b
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2
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c
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b
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p
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c
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c
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 c
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b
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c
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c
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 b
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d
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 d
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p
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c
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 d
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v
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b
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n
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 r
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v
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 b
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c
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p
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b
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 c
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b
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p
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c
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ra
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v
e

r 
V

 
M

 
S

E
E

 D
IU

R
N

A
L
 B

IR
D

S
 A

B
O

V
E

 
U

n
lik

e
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p
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p
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 c
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a
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v
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n
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d
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p
e
n
 w

o
o
d
e
d
 s

w
a
m

p
s
 (

S
im

p
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n
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e
d
 i
n

 S
ib

e
ri
a
 a

n
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h
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y
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u
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d
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n
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h
in
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P
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p
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e
s
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T
a

iw
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n
, 
V
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a
m

, 
M

a
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y
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e
n
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s
u
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, 
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o
n
e
s
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N

e
w
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u
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n
e
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w
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n
d
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u
s
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h
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 c
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m
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o
n
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e
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n
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h
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u
s
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a
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y
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m

a
ll 

fl
o
c
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h
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 c
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 p
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h
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c
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c
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p
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o
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o
s
e
d
 a

t 
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d
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o
re

s
 o
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c
k
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s
h
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g
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, 
g
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v
e
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a
n
d
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h
e
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n
d
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n
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a
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m

u
d
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a
y
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 c

o
a
s
ta

l 
la

g
o
o
n
s
, 

e
s
p
e
c
ia

lly
 t

h
o
s
e
 f
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n
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e
d
s
 
in

 
N

o
rt

h
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d
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n
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b
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c
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p
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