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1. Introduction 
1.1 Overview 

GHD Pty Ltd (GHD) has been engaged by Byron Shire Council (Council) to provide a 
BioBanking Assessment as part of the Environmental Impact Assessment (EIS) for the 
proposed Byron Bay Bypass (the proposal). The purpose of the assessment is to 
determine the biodiversity credit value of the ecosystems, species and habitats at the 
proposal site using the BioBanking Assessment Methodology (BBAM) 2014. The BBAM 
has been applied to the proposal to support an application for a biobanking statement. 
The location of the proposal is shown on Figure 1-1. The proposal would involve a total 
disturbance area of approximately 1.09 hectares of native vegetation within an existing 
developed and undeveloped road reserve. The proposal would also include potential 
indirect impacts to approximately 0.35 hectares of native vegetation. Biodiversity credits 
would be retired as a biodiversity offset to compensate for impacts arising from the 
development. 

This report provides an overview of the Biodiversity Banking and Offsets Scheme 
(BioBanking), the application of the BBAM, the results of the site assessment and the 
calculation of biodiversity credits that would be required to offset impacts at the 
development site. 

1.2 Proposal overview 

The proposal encompasses the construction of a town centre road bypass to the west of 
the existing rail corridor in Byron Bay. It includes: 

 Upgrade of the existing roundabout at the junction of Shirley Street, Lawson Street 
and Butler Street. 

 Upgrade of Butler Street to the southern extent of the existing pavement 
(approximately 600 metres), including a new roundabout at Somerset Street. 

 Construction of a new road within the road reserve extending to the south of the 
existing Butler Street (approximately 600 metres). 

 A new level rail crossing between the Butler Street extension and the Browning 
Street extension. 

 Construction of a new section of road from the new rail crossing to Jonson Street 
(Browning Street extension). 

 A new roundabout at the intersection of the new Browning Street extension, 
Jonson Street and the existing Browning Street. 

The proposal is further discussed in Section 4. 
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1.3 BioBanking  

BioBanking was established by the New South Wales Department of Environment, 
Climate Change and Water (DECCW) (now the NSW Office of Environment and Heritage 
(OEH)) as a method to address the loss of biodiversity and threatened species. The 
scheme attempts to create a market framework for the conservation of biodiversity values 
and the offsetting of development impacts. The scheme is currently voluntary. 

BioBanking is established under Part 7A of the NSW Threatened Species Conservation 
Act 1995 (TSC Act), which was enabled by the Threatened Species Conservation. 
Amendment (Biodiversity Banking) Bill 2006. The Threatened Species Conservation 
(Biodiversity Banking) Regulation 2008 provides additional rules for specific aspects of 
the scheme that are important for its operation. 

A biobanking statement for a development is an alternative to s. 5A (the assessment of 
significance) under the NSW Environmental Planning and Assessment Act 1979 (EPA 
Act.). The BBAM sets out how biodiversity values will be assessed, establishes rules for 
calculating the number and class of credits, and determines the trading rules that will 
apply. At a development site, the BBAM is used to estimate the loss of biodiversity values 
that results from removal of native vegetation, threatened species and their habitats. 
Through the retirement of sufficient ecosystem and/or species credits, as defined by an 
approved biobanking statement, the development is deemed to have adequately resolved 
the impacts on biodiversity.  

If a biobanking statement is refused, except in the case of compulsory development (as 
per Section 127ZM (7) of the Threatened Species Conservation Amendment (Biodiversity 
Bank ing) Bill 2006 (No 125), developers will still be able to apply for development 
consent, and the normal threatened species assessment provisions will apply. There is 
provision for a merits appeal against the refusal of the Chief Executive to issue a 
biobanking statement or the conditions of a biobanking statement, except in the case of 
compulsory development. 

The BBAM includes a software package known as the BioBanking Credit Calculator (the 
credit calculator) which processes site survey and assessment data. The credit calculator 
specifies the type and extent of surveys required for a BioBanking assessment and then 
processes survey data to calculate the number and type of biodiversity credits that are 
required for the development site to offset impacts on biodiversity. The credit calculator 
produces a BioBanking credit report which is included in the application for a biobanking 
statement for the development. 

1.4 Assessment scope 

The aim of this BioBanking assessment report is to: 

 Describe the existing environment of the proposal site, including the results of the 
desktop assessment and site surveys. 

 Assess the value and conservation significance of native vegetation and habitats in 
the study area and the likelihood of occurrence of threatened biota based on the 
habitats present. 

 Compile a list of threatened biota previously recorded, or predicted to occur in the 
locality and an assessment of their potential to occur in the study area and/or be 
affected by the proposal. 

 Provide a description of the proposal, including potential impacts on native biota 
and measures to avoid or mitigate impacts. 
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 Calculate the number and type of biodiversity credits that will be generated when a 

biobanking statement is obtained for the development using Version 4.0 of the 
credit calculator. 

 Recommend mitigation measures to reduce impacts on biodiversity values. 

 Complete additional assessment requirements, including an Expert Report for 
threatened species and a Red Flag Variation Report. 

The BioBanking assessment and credit calculations were completed by Arien Quin 
(Assessor Accreditation Number 0120) and reviewed by Daniel Williams (Assessor 
Accreditation Number 0082). 

1.5 Assumptions 

The following assumptions have been made for the site in calculating the ecosystem and 
species credits within this report: 

 The assessment did not include targeted surveys for fauna other than incidental 
observations and l habitat assessments. Targeted surveys for threatened fauna 
were completed during previous assessments by Mills and Associates (1996 and 
1997), PPK Environment and Infrastructure (1997) and Sandpiper Ecological 
Surveys (2001). This assessment has partially relied on results of these previous 
reports. 

 A total of 0.17 hectares of land within the development site meets the definition of 
cleared land according to the BBAM (see Figure 3). No credit calculations were 
performed for cleared land. 
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1.6 Glossary of BioBanking terms 

Biobank site Land that is designated by a biobanking agreement to be a 
biobank site. 

Biobanking agreement An agreement entered into between the landowner and the 
Minister under Part 7A of the TSC Act for establishing a 
biobanking site. 

BioBanking Assessment 
Methodology 
(BBAM) 

The rules of the BioBanking Scheme established under the 
TSC Act that determine credits created, credits required and 
the circumstances that improve or maintain biodiversity 
values. 

BioBanking Scheme The biodiversity banking and offsets scheme established 
under Part 7A of the TSC Act. 

Biobanking statement Specifies the number and class of credits to be retired for a 
particular development. A biobanking statement can only be 
issued in circumstances that improve or maintain 
biodiversity values. 

BioBanking Trust Fund The Trust Fund established under Part 7A of the TSC Act to 
hold funds from the sale of credits. 

Biodiversity credit Registered biodiversity credits are created for management 
actions that have been carried out or are proposed to be 
carried out, in accordance with the BioBanking agreement. 

Biodiversity offsets Actions put in place to counterbalance (offset) an impact on 
biodiversity values. 

Biodiversity values The composition, structure and function of ecosystems 
including native species, populations and ecological 
communities, and their habitats. 

Development site Land that is designated by a biobanking statement to be a 
development site. For this assessment the ‘development 
site’ comprises the land south of Butler Street, Byron Bay 
that would be impacted by the construction of the proposed 
Byron Bay Bypass (the proposal). 

Ecosystem credit A credit that relates to a vegetation type and the threatened 
species that are reliably predicted by that vegetation type 
(as a habitat surrogate). 

Management action Means an action or proposed action in respect of which a 
biodiversity credit may be created. 

Species credit A credit that relates to an individual threatened species that 
cannot be reliably predicted based on habitat surrogates. 
Threatened species that require species credits are 
identified in the Threatened Species Profile Database. 
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2. Methods 
2.1 Overview 

Biodiversity credits were calculated at the proposal site according to the methodology 
presented in the OEH (2014) BioBanking Assessment Methodology and Credit Calculator 
Operational Manual. The credit calculator is the software version of the methodology. 
Data is entered into the credit calculator based on information collected in the desktop 
assessment, site surveys and from using geographic information system (GIS) mapping 
software. 

The methodology establishes two classes of biodiversity credits that may be created: 

 Ecosystem credits – these are created or required for all impacts on biodiversity 
values including threatened species that can be reliably predicted by habitat 
surrogates. 

 Species credits – these are created or required for impacts on threatened species 
that cannot be reliably predicted to use an area of land based on habitat 
surrogates. Threatened species that require species credits are identified in the 
Threatened Species Profile Database (OEH, 2012b). 

This BioBanking assessment has been prepared to support an application for a 
biobanking statement for the development site as follows: 

 GIS assessment to map the development site and calculate the landscape value. 

 Field survey of the development site including the BioBanking plot/transect 
methodology to calculate the site value. 

 Credit calculations using the credit calculator Version 4.1 to determine the 
biodiversity credits that will be required when a biobanking statement is obtained 
for the development site to offset impacts of the development. 

2.2 Desktop assessment 

2.2.1 Database searches 

Database searches were undertaken to identify threatened flora and fauna species, 
populations and ecological communities listed under the TSC Act and FM Act, and 
matters of national environmental significance (MNES) listed under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) that may be 
affected by the proposal. Database records pertaining to the study area and locality (i.e. 
within a 10 kilometre radius of the proposal site) were reviewed and included: 

 The Department of the Environment (DotE) Protected Matters Search Tool (PMST) 
for relevant MNES listed under the EPBC Act (data downloaded on 7 October 
2014, buffered at 10 km) (DotE 2014a). 

 The OEH Wildlife Atlas database (licensed) for records of threatened species, 
populations and endangered ecological communities listed under the TSC Act that 
have been recorded within a 10 kilometre radius of the site (OEH, 2014a, database 
queried on 7 October 2014). 
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 OEH threatened biota profiles for descriptions of the distribution and habitat 

requirements of threatened biota (OEH, 2014b). This resource was used to identify 
the suite of threatened biota that could potentially be affected by the proposal and 
to inform habitat assessments. 

 DECC (2008a) NSW (Mitchell) Landscapes Version 3 (2008). 

 DECC (2008b) Descriptions for NSW (Mitchell) Landscapes. 

 OEH (2015) Vegetation Information System (VIS) Database. 

 DECCW (2010a) NSW Interim Vegetation Extent remote sensing imagery. 

 Aerial photographs and satellite imagery of the study area. 

The habitat resources present at the site (determined during the site inspection) were 
compared with the known habitat associations/requirements of the relevant threatened 
and migratory biota identified by the desktop review. 

2.2.2 Literature review 

A review of the following ecological assessments previously undertaken within or near to 
the proposal site was also undertaken: 

 Parsons Brinkerhoff (2003), Byron Bay Town Centre Mini Bypass and Bus Transit 
Station, Statement of Environmental Effects. 

 PPK Environment and Infrastructure (2001), Environmental Impact Statement for 
Byron Bay Town Centre Bypass. 

 Sandpiper Ecological Surveys (2001), Species Impact Statement for Byron Bay 
Town Centre Bypass. 

 Mills and Associates Pty Ltd (1996), Flora and Fauna Study – Byron Bay Town 
Centre Environmental Impact Statement. 

 Mills and Associates Pty Ltd (1997), Species Impact Statement – Byron Bay Town 
Centre (Fauna survey). 

 Landscape Assessment, Management and Rehabilitation Pty Ltd (1997), Species 
Impact Statement - Byron Town Centre Bypass (Flora survey). 

2.2.3 Geographical information system (GIS) analysis 

GIS analysis is an integral part of the BBAM. GIS was used to plot the proposal site on a 
high resolution aerial photo base and to map vegetation types and biodiversity values 
across the site. GIS analysis was used to calculate the extent of clearing of native 
vegetation required for the development, which was entered into the credit calculator. 

GIS analysis was used to accurately determine the Catchment Management Authority 
(CMA), CMA Sub-region and Mitchell Landscape of the site. 

Additional GIS analysis was used to plot the assessment circles surrounding the site in 
which landscape scores are calculated. Native vegetation cover, extent and connectivity 
were assessed using aerial photography and DECCW (2010a) NSW Interim Vegetation 
Extent remote sensing imagery. Air photo interpretation was used to identify and record 
distinct vegetation patches, determine the broad condition state of vegetation types and 
the location and extent of vegetated habitat corridors. DECCW (2010a) NSW Interim 
Vegetation Extent remote sensing imagery was used to estimate foliage projective cover 
in the landscape assessment circles. GIS was used to refine the NSW Interim Vegetation 
Extent (DECCW 2010a) vegetation boundaries to more accurately calculate the 
vegetation cover for the 100 and 1,000 hectare assessment circles. 
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The assessment circles and GIS area calculations were used to enter information about 
landscape value and to determine the change in landscape value score by assessing the 
impact of the development on native vegetation cover and connectivity as well as the size 
of adjacent remnant area. 

2.3 BioBanking assessment 

2.3.1 Overview 

A field survey of the proposal site was conducted by GHD on 23 October and 24 October 
2014 in accordance with the BBAM to support this biobanking statement application. 
Survey was undertaken of the vegetated areas of the southern extent of the proposal 
footprint only. 

A number of flora and fauna surveys have been previously conducted at the site and 
were reviewed as part of the desktop assessment. Survey effort that has directly 
contributed to this BioBanking assessment is summarised in Table 2-1 and described in 
the following sections. 

Table 2-1 Survey effort 

Survey  Date Survey type Survey techniques 

Mills and Associates 
– Byron Town 
Centre Bypass 
Environmental 
Impact Statement 

1-4 May 
1996 

Flora and fauna 
survey 

• Vegetation mapping 
• Flora quadrats 
• Threatened species surveys 
• Habitat assessment 
• Track and scat identification 
• Call ID (birds and amphibians) 
• Spotlighting  
• Targeted threatened flora searches using 

walked transects 

Landscape 
Assessment, 
Management and 
Rehabilitation Pty 
Ltd - Byron Town 
Centre Bypass 
Species Impact 
Statement 

1997 Flora survey • Vegetation mapping 
• Flora quadrats  
• Flora transects 
• Threatened species surveys 
• Habitat assessment 

Mills and Associates 
– Byron Town 
Centre Bypass 
Species Impact 
Statement 

9-13 April 
1997 

Fauna survey • Elliot trapping (ground dwelling mammals) 
• Trapping (bats and birds) 
• Spotlighting (mammals and birds) 
• Call ID and playback (birds, amphibians, 

and bats) 
• Active and opportunistic surveys 
• Track and scat identification 
• Ultrasonic bat detection (Anabat) 
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Survey  Date Survey type Survey techniques 

Sandpiper 
Ecological Surveys – 
Byron Town Centre 
Bypass Stage One 
Species Impact 
Statement 

29-31 
December 
2000 and 4-
9 January 
2001 

Fauna and fauna 
survey  

• Live trapping (bats and birds) 
• Spotlighting (amphibians) 
• Call ID and playback (birds, amphibians, 

and bats) 
• Active and opportunistic surveys 
• Track and scat identification 
• Targeted searches for Mitchell’s 

Rainforest Snail 

BioBanking 
ecosystem and 
species survey 

23 and 24 
October 
2014 

20 m x 50 m 
BioBanking plot / 
transect surveys, 
opportunistic 
fauna and 
threatened plant 
observations 

• Three 20 m x 50 m BioBanking plot / 
transects 

• Targeted threatened flora searches 
• Opportunistic fauna observations 
• Fauna habitat assessment. 

2.3.2 Site assessment 

Vegetation mapping 

Native vegetation within the study area was mapped based on dominant flora species 
present within each structural layer (i.e. canopy, shrub and ground layers) classified in 
accordance with NSW Vegetation Information System (VIS) (OEH, 2015).  

Field ecologists checked previously mapped vegetation polygons with a hand-held 
Trimble global positioning system (GPS) unit loaded with aerial photography and existing 
vegetation mapping. Necessary adjustments were made by hand on aerial photographs 
of the site and by capturing waypoints at vegetation community boundaries. The site was 
divided into relatively homogenous or discrete zones for assessment. Each zone 
represented a distinct vegetation type according to the OEH (2015) plant community 
types and broad condition state. Vegetation zones were identified within the study area 
and mapped using aerial photographic interpretation within a GIS as guided by the field 
survey results.  

Vegetation within the study area was assessed against identification criteria for NSW and 
Commonwealth listed threatened ecological communities (i.e. critically endangered 
ecological communities (CEECs), endangered ecological communities (EECs) and 
vulnerable ecological communities (VECs)). Vegetation and habitats were compared with 
descriptions provided in published threatened species profiles and management plans 
(OEH 2014b and DotE 2014b). 

Ecosystem surveys 

Plot and transect surveys were conducted on site in accordance with the BBAM to obtain 
data for the calculation of ecosystem credits. The site value was determined by assessing 
ten site condition attributes against benchmark values. Benchmarks are quantitative 
measures of the range of variability in condition in vegetation with relatively little evidence 
of alteration, disturbance or modification by humans since European settlement. Cover 
abundance data was also collected for each species within the 20 metre x 20 metre 
portion of each plot/transect. 
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Plots were distributed between vegetation zones (i.e. biometric vegetation types and 
condition classes identified in the preliminary survey) according to the minimum number 
of plots required by the OEH (2014) methodology. Data was collected from three plots 
located randomly within each of the vegetation types within the study area. Plot locations 
are shown on Figure 2-1. Data collected from these plots included:  

 Plant species richness (20 m x 20 m plot) 

 Native overstorey cover (10 points along a 50 m transect) 

 Native mid-storey cover (10 points along a 50 m transect) 

 Native groundcover stratum grasses (50 points along a 50 m transect) 

 Native groundcover stratum shrubs (50 points along a 50 m transect) 

 Native groundcover other (50 points along a 50 m transect) 

 Exotic plant cover (50 points along a 50 m transect). 

 Number of trees with hollows (50 m x 50 m plot) 

 Regeneration (50 m x 50 m plot) 

 Total length of logs (50 m x 50 m plot) 

The floristic and structural information recorded within each vegetation type was used to 
identify and describe representative vegetation types, identify threatened ecological 
communities and determine the conservation status of vegetation types under the TSC 
Act and EPBC Act. 

All vascular plants (i.e. not mosses, lichens or fungi) identified during the survey were 
recorded on field data sheets. Plant specimens that could not be identified rapidly in the 
field were collected and subsequently identified using the Flora of NSW (Harden 1992-
2002). Plant specimens that were problematic to identify (either insufficient sample 
collected or no reproductive material available at the time of the survey) were identified to 
genus level. 

Information regarding vegetation structure and disturbance history was also recorded 
throughout the study area. 

Targeted threatened flora surveys 

Targeted surveys were undertaken for threatened flora species identified during the 
desktop assessment which could potentially occur within the study area given known 
distributions, previous records in the locality and habitat requirements for each species. 
Random meander transects, according to the methods of Cropper (1993), were focused 
in areas of proposed impact in potentially suitable habitat and within immediately 
adjoining vegetation. 

Targeted fauna surveys 

Targeted fauna surveys have been conducted at the site during the ecological surveys 
completed by Mills and Associates in 1996 and 1997, Landscape Assessment, 
Management and Rehabilitation (LARM) in 1997 and Sandpiper Ecological Surveys in 
2001 (LAMR 1997, Mills and Associates 1996, 1997, Sandpiper Ecological Surveys 
2001). 
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Opportunistic and incidental observations of fauna species were recorded during the 
GHD field survey. Casual fauna observations were made in suitable areas of habitat 
throughout the course of the flora survey and while incidentally traversing the site. This 
included visual inspection of fallen logs, overhangs and woody debris, and opportunistic 
observation of scats, tracks, burrows or other traces. 

2.3.3 Staff qualifications 

This report, including all BioBanking credit calculations, was prepared by Arien Quin 
(accreditation number 0120). Field assessment and transect plot data was collected by 
Arien Quin. The assessment was peer reviewed by Daniel Williams. Staff qualifications 
are presented in Table 2-2. 

Table 2-2 GHD ecology personnel and qualifications 

Name Position/Project Role Qualifications Relevant 
Experience 

Arien Quin Botanist/desktop 
assessment, site surveys, 
credit calculations and 
reporting  

BA/BSc 

BioBanking Assessor 
Accreditation*  

8+ years 

Daniel 
Williams 

Principal Ecologist/ peer 
review  

B. App. Sc. 

BioBanking Assessor 
Accreditation*  

15+ years 

Fiona MacKay GIS technician/GIS mapping Bach InfoTech (Spatial 
Information Systems) 

17+ years 

Lisa King Project Manager/ Senior 
Environmental Planner/ QA 
review 

B. App. Sci. 

Grad. Dip. U.R.P. 

15 + years 

* Refer to OEH (2015c) list of accredited assessors. 
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3. Existing environment 
3.1 Site context 

3.1.1 Site location and land uses 

The proposal site is located within the township of Byron Bay, in northern NSW. Byron 
Bay is approximately 120 kilometres south of the Queensland/ NSW border. 

The study area comprises land adjoining and running parallel to the Murwillumbah 
Branch of the North Coast Rail Line, located immediately to the west of the Byron Bay 
town centre. The site location and proposal site are shown in Figure 1-1. 

The proposal would be constructed within the existing developed and undeveloped Butler 
Street road reserve. From the southern end of the Butler Street road reserve, the 
proposal heads east to cross the rail line and connect with Browning Street. 

The southern section of the proposal site forms the eastern boundary of the Cumbebin 
Swamp and is vegetated while the northern section adjoins existing urban development 
and land uses. There is limited topographic variation throughout the subject site. The 
southern section of the site is mapped as coastal wetland under State Environmental 
Planning Policy No. 14 – Coastal Wetland (SEPP 14). 

The development site is zoned R2 Low Density Residential, RE1 Public Recreation, DM 
Deferred Matter, SP2 Infrastructure and B2 Local Centre under the Byron Local 
Environmental Plan (LEP) 2014. 

The proposal would be constructed predominately within the Butler Street road reserve, 
which is owned by Council. The other land parcels impacted by the development, and 
their land ownership details, are summarised in Table 3-1.  

Table 3-1 Land impacted by the proposal 

Lot descriptor Land owner Location Area impacted (m2) 
Lot 8 DP818197 Council 

 
Jonson Street 
(adjacent Mitre 
10) 

456 

Lot 7 DP258071 Council Jonson Street 
(adjacent Mitre 
10) 

716 

Lot 6 DP758207 Tracey Jane Wright 
Gail Frances Martin 

3 Browning Street 28 

N/A Transport for NSW Rail corridor 2991 
TOTAL 4191 

3.1.2 Surrounding land uses 

Byron Aged Care, the Byron Hospital, the police station, accommodation and retail 
businesses are located at the northern extent of the proposal site around the Butler 
Street, Lawson Street and Shirley Street intersection. The Butler Street Reserve hosts 
the Byron Farmers’ Markets and Byron Community Markets. 

To the west of the proposal site, there is low to medium density residential development 
and tourist accommodation including flats, cabins, a backpacker hostel and motel. 

To the east of the proposal site is the state owned Casino to Murwillumbah rail corridor, 
along with some low density housing. East of the rail corridor is Byron Bay’s main street, 
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Jonson Street, which comprises a range of residential, commercial, retail and tourism 
functions.  

In the southern section of the proposal site, immediately to the west of the intersection of 
Browning and Jonson Streets, Browning Street would be extended through two vacant 
lots owned by Council. This land is currently being used for informal car parking.  

Adjacent to these lots is a commercial/light industrial and retail zone. Large shed-like 
buildings in this area are used for hardware, autoparts, and textiles manufacturing and 
retail. A large heritage building (the former Norco butter factory) contains mixed-use retail 
space and a gymnasium. The railway line runs along the rear of these buildings. East of 
this intersection, land use includes low to medium density residential development, tourist 
accommodation, retail and a specialist medical facility. 

Land west of the railway line and the Browning Street extension is dominated by 
vegetation that is part of the Cumbebin Swamp, a large part of which is a nature reserve.  

3.1.3 Climate 

Data was obtained from the Bureau of Meteorology (2015) for the nearest meteorological 
station with long-term data located at Cape Byron automatic weather station (Station 
Number 058216, elevation 95 m). This station is located approximately three kilometres 
east of the development site.  

The following data is relevant to the development site: 

 Mean annual daily maximum temperature 23.5 degrees Celsius ( oC) 

 Mean annual daily minimum temperature is 16.9 oC 

 Highest monthly mean temperature occurs in January (27.9 oC) 

 Lowest monthly mean temperature occurs in July (12.0 oC) 

 Mean annual rainfall is 1,473 millimetres (mm) 

 Highest monthly mean rainfall occurs in April (185.1 mm) 

 Lowest monthly mean rainfall occurs in July (43.8 mm) 

 Mean annual number of rain days with less than one mm rainfall is 116.1 days 

3.1.4 Topography 

In general the topography in the study area is flat. The ground surface decreases as the 
alignment transitions from the existing Butler Street into the Cumbebin Swamp area. This 
area is vegetated and generally one to two metres below the rest of the alignment.  

3.1.5 Geology, soils and geomorphology 

Geology 

There are four main landscape types along the Byron coastline: beaches, headlands, 
alluvial and estuarine deposits, and sand sheets or sand plains.  

This site is underlain by Quaternary sediments of the Cainozoic age. These sediments 
appear as accumulated surficial deposits along drainage lines and swamp areas. 
Alluvium deposits in the area typically comprise river gravels, alluvium, sand and clay 
(Morand 1994). 

The Belongil Creek catchment is an accumulation of Quaternary alluvium. The sediments 
that have accumulated have created Cumbebin Swamp at the southern end of the site.  
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The oldest rocks in the area are the Paleozoic Neranleigh-Fernvale group which are 
found at Cape Byron to the east of the Byron Bay township. The headlands between 
Cape Byron and Ballina are basalt outcrops resulting from lava flows from the Mount 
Warning shield volcano, which directly overlie the Neranleigh-Fernvale to the north 
(Morand 1994).   

The Geological Survey of 1:250,000 New South Wales Metallogenic Series Warwick-
Tweed Heads indicates that the proposal is underlain by three landscape units as follows: 

 Coastal and estuarine plain deposits: Quaternary coastal and estuarine deposits 
are present throughout the proposal site. These comprise marine barrier and 
estuarine sediments, some with a thin veneer of Quaternary alluvium. This unit 
includes estuarine basin and channel deposits, intertidal bank barrier, washover 
and tidal delta deposits, beach and dune sand deposits and organic swamp 
deposits.  

 Anthropogenic: The geological map indicates that anthropogenic material is 
present adjacent the coast. These materials most likely describe the artificial 
levees found in this area. In addition to artificial levees, anthropogenic materials 
also comprise landfill, mine tailings, quarries, rock walls, waste disposal sites, 
breakwaters, embankments, and other disturbed ground. 

 Lismore Basalt: The Tertiary Lismore Basalt forms part of the Lamington Group of 
volcanics which extends east of Lismore and north of Byron Bay. The geological 
map shows the presence of a basalt outcrop at Cape Byron. Figure 2.4 illustrates 
the presence of the basalt outcrop which underlies the coastal and estuarine 
deposits at the proposal site. This unit is unlikely to be uncovered during the 
construction of the proposed road. 

Soils 

Council soil mapping identifies the proposal site as Aeolian (Tyagarah Variant) 
Landscape in the north and Swamp (Tuckean Variant) Landscape in the south (per 
Morand 1994). These soils landscapes are described as follows: 

 Aeolian/ Estuarine Landscape/Tyagarah Variant – Sediment basins of mixed 
estuarine and Aeolian origin forming level to gently undulating plains, deep well 
drained podzols and acid peats near barrier systems, very strongly acid, 
permeable, often waterlogged with low fertility and water holding capacity. 

 Swamp/ Lacustrine Landscape/Tuckean Variant – level to gently concave swampy 
depression and infilled lagoon on Quaternary alluvium, poorly drained humic gleys 
and dense clays, permanently high watertable, potential acid soil, waterlogged 
soils, frequently flooded. 

Acid sulfate soils 

The northern half of the proposal site is mapped as low risk for acid sulfate soils (ASS) 
while the southern half of the proposal site is mapped as high risk for ASS (GIS data 
sourced from CANRI).  

Eight boreholes were tested for ASS for the previous EIS completed for the proposal 
(PPK 2001). Four of the boreholes had acid generation potential values between 0.2 and 
1.2 per cent and oxidisable sulphur contents between 0.09 and 0.33 per cent, which 
meets acid sulfate criteria for soils. 
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Water samples were also collected over the site (PPK 2001). Results of the recovered 
water samples indicated that no pyritic material is present or the pyrite has not yet been 
oxidised with the exception of one borehole which had both pyritic material and a 
buffering agent present.  

3.2 Landscape context 

The 100 hectare (ha) and 1,000 hectare assessment circles, which are used to 
characterise the landscape value of the site associated with vegetation cover and 
connectivity in the locality, are shown in Figure 2-1. The following descriptions for the 
Mitchell Landscape, native vegetation cover and connectivity pertain to these assessment 
circles. 

3.2.1 Mitchell landscape 

The site is contained within the Byron-Tweed Alluvial Plains Mitchell Landscape. This 
landscape is described as including channels, floodplains, terraces and estuary of the 
Tweed River and other coastal streams on Quaternary alluvium, generally with elevations 
of 0-50 m. Soils are generally uniform brown earths and structured clays on floodplains 
and brown texture-contrast soils with high organic content on terrace remnants (DECC 
2008b). 

3.2.2 Patch size and connectivity 

The study area is continuous with large areas of remnant vegetation to the south and 
west that occurs within the Cumbebin Swamp, to the north and west are predominantly 
urban areas within the Byron Bay township. 

The southern extent of the proposal site is part of a vegetated patch that is approximately 
1,700 hectares in area. Fauna movement corridors that involve the proposal site are 
largely south to west with adjoining residential lands severing the site from vegetation 
located to the east.  

3.2.3 Vegetation zones 

Surveys conducted as part of this assessment confirmed the presence of one native 
vegetation community. This vegetation consists of Paperbark Swamp Forest with some 
sub-tropical rainforest elements.  

The biometric vegetation type that best fits the vegetation on the site is Paperbark 
Swamp Forest of the Coastal Lowlands of the North Coast (NR217). This identification is 
consistent with the nomenclature used by the OEH VIS. 

This vegetation community is also commensurate with the EEC Swamp Sclerophyll 
Forest on coastal floodplains of the NSW North Coast, Sydney Basin and South East 
Corner Bioregions (as listed under the TSC Act). 

The vegetation within the site is in moderate condition and contains a high abundance of 
exotic species including Urochloa mutica (Para Grass), Senna pendula var glabra 
(Senna), Lantana camara (Lantana), Schefflera actinophylla (Umbrella Tree) and 
Ageratina adenophora (Crofton Weed). No plant species declared as noxious weeds in 
the Byron Shire were recorded within the proposal site. 

In the north of the study area there are a number of small patches that are comprised of 
predominately exotic vegetation. These areas are dominated by Urochloa mutica (Para 
Grass) and Paspalum dilatatum (Paspalum) (Figure 2).  
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There are a number of fallen logs throughout the site which would provide habitat for a 
variety of fauna species. No hollow bearing trees were recorded within the BioBanking 
Plot/Transects. 

The BioBanking assessment of habitat resources at the proposal site was completed with 
reference to the above observations and is presented in Table 3-2.  

The native vegetation zone is also described in Table 3-2. A summary of plot/transect 
data is included in Appendix A and a flora species list is included as Appendix B. 

3.2.4 Habitat resources 

The proposal site is dominated by Broad –leaved Paperbark forest with some rainforest 
elements. This vegetation is somewhat disturbed and displays evidence of previous 
clearing as there are few mature trees within the area. The mid and ground layers are 
typically open and are dominated by small shrubs, sedges and ferns. There are also 
numerous patches of dense exotic species such as Senna and Lantana. There are very 
few hollow bearing trees within this vegetation type but many trees have an abundance of 
decorticating bark. The ground layer has a dense layer of leaf litter and several fallen 
logs. Soils within the site are poorly drained and would be subject to periodic inundation.  

The BioBanking assessment of habitat resources at the proposal site was completed with 
reference to the above observations. The following specific geographic and habitat 
features were identified within the site and assist in predicting the potential presence of 
threatened species that contribute to the credit calculations: 

 Vegetation with an intact canopy containing leaf litter or land within 40 m of wetland 
edges 

 Swampy or moist sites 

 Seasonally inundated paperbark swamps or forest red gum open forest 

 Land below 1,000 m in altitude and within 40 m of rainforest or eucalypt forest with 
deep leaf litter 

 Ephemerally wet areas 

 Land within 40 metres of freshwater and estuarine wetlands, in areas of permanent 
water and dense vegetation or emergent aquatic vegetation 

 Land within 40 metres of freshwater or saline wetlands (eg saltmarsh, mangroves, 
mudflats, swamps, billabongs, floodplains, watercourse pools, wet heathland 
and/or farm dams) 

 Land containing brackish or freshwater wetlands 

 Land containing rainforest, eucalypt, paperbark and/or mangrove forests 

 Land containing Melaleuca styphelioides or rainforest trees/rocks 

 Land containing rainforest, moist eucalypt or swamp forest 

 Damp or swampy areas in rainforest, eucalypt or paperbark forest 

 Tall trees in forest or woodland, within one kilometre of permanent water 

 Poorly drained, infertile soils 

 Land within 100 m of semi-permanent or ephemeral ponds or depressions 
containing leaf litter 
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Table 3-2 Biometric vegetation type within the proposal study area 

Vegetation type 
(OEH, 2015) 

Condition Area w ithin 
proposal site 

(hectares) 

Conservation 
significance 

Description  

Paperbark 
Swamp Forest of 
the Coastal 
Lowlands of the 
North Coast 
(NR217) 

Moderate/Good
_High 

0.63 Listed as an EEC 
under the TSC Act 
(Paperbark swamp 

forest on the coastal 
lowlands of the NSW 
North Coast Bioregion 

and Sydney Basin 
Bioregion) 

The overstorey is dominated by Melaleuca quinquenervia (Broad 
Leaved Paperbark), Glochidion sumatranum and Glochidion 
ferdinandii (Cheese Tree) to 20 metres tall. 
Canopy species that were present in lower abundance include 
Cupaniopsis anacardioides (Tuckaroo), Archontophoenix 
cunninghamiana (Bangalow Palm), Ficus obliqua (Small Leaved Fig), 
Casuarina glauca (Swamp Oak), Acronychia imperforata (Logan 
Apple). The midstorey of the community is relatively sparse and 
includes occasional Hibiscus tiliaceus (Cottonwood Hibiscus) and 
Melastoma affine (Bluetongue). 
 The ground layer of this community is dominated by ferns such as 
Hypolepis muelleri (Harsh Ground Fern), Blechnum indicum and 
Lygodium microphyllum (Climbing Maidenhair). Other common 
understorey species include Paspalum distichum (Caterpillar Grass) 
and Persicaria decipiens (Knotweed). In wetter areas the ground 
layer is covered almost exclusively in Phragmites australis (Common 
Reed) and towards the eastern edge of the site the invasive grass 
Urochloa mutica (Para Grass) dominates the ground storey. The 
climbing vine Parsonsia straminea (Monkey-rope Vine) is common 
throughout the site, forming dense patches in areas. 
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Vegetation type 
(OEH, 2015) 

Condition Area w ithin 
proposal site 

(hectares) 

Conservation 
significance 

Description  

Paperbark 
Swamp Forest of 
the Coastal 
Lowlands of the 
North Coast 
(NR217) 

Moderate/Good
_Poor 

0.81 Listed as an EEC 
under the TSC Act 
(Paperbark swamp 

forest on the coastal 
lowlands of the NSW 
North Coast Bioregion 

and Sydney Basin 
Bioregion) 

The overstorey is dominated by Melaleuca quinquenervia (Broad 
Leaved Paperbark), Glochidion sumatranum and Glochidion 
ferdinandii (Cheese Tree) to 20 metres tall. 
Canopy species that were present in lower abundance include 
Cupaniopsis anacardioides (Tuckaroo), Archontophoenix 
cunninghamiana (Bangalow Palm), Ficus obliqua (Small Leaved Fig), 
Casuarina glauca (Swamp Oak), Acronychia imperforata (Logan 
Apple). The midstorey of the community is relatively sparse and 
includes occasional Hibiscus tiliaceus (Cottonwood Hibiscus) and 
Melastoma affine (Bluetongue). 
This vegetation zone is similar to vegetation zone 1 however differs 
in the presence of dense patches of the weedy shrubs Senna 
pendula var glabrata (Climbing Cassia) and Lantana camara 
(Lantana) throughout the understorey. The ground layer of this 
community is dominated by ferns such as Hypolepis muelleri (Harsh 
Ground Fern), Blechnum indicum and Lygodium microphyllum 
(Climbing Maidenhair). Other common understorey species include 
Paspalum distichum (Caterpillar Grass) and Persicaria decipiens 
(Knotweed). Towards the eastern edge of the site the invasive grass 
Urochloa mutica (Para Grass) dominates the ground storey. The 
climbing vine Parsonsia straminea (Monkey-rope Vine) is common 
throughout the site, forming dense patches in areas. 
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3.3 Conservation significance 

Based on the desktop assessment the following threatened biota and MNES are known or 
predicted to occur in the locality: 

 11 threatened ecological communities (TECs) 

 46 threatened flora species 

 58 threatened fauna species, comprising six frogs, 31 birds, five frogs, two reptiles, two 
invertebrates and 18 mammals 

 14 migratory species 

 One National and World Heritage Place 

Marine threatened and migratory species or shorebirds that were identified in the searches are 
excluded above because the proposal site does not contain any marine or estuarine habitats. 

The occurrence and potential occurrence of these threatened biota within the development site 
is discussed in the following sections. 

3.3.1 Threatened ecological communities 

One threatened ecological community was recorded at the site, as described in Section 3.2.3. 

Swamp Sclerophyll Forest on coastal floodplains of the NSW North Coast, Sydney Basin and 
South East Corner Bioregions (as listed under the TSC Act) is commensurate with the plant 
community type (PCT) Paperbark Swamp Forest of the Coastal Lowlands of the North Coast 
that occurs across the majority of the site (Figure 2). 

3.3.2 Threatened flora species 

No threatened flora species were recorded during the current or previous field surveys of the 
proposal site. However based on habitat assessments of species previously recorded (OEH 
Atlas of NSW Wildlife) or predicted to occur in the area (DotE, Protected Matters Search Tool) 
there is suitable habitat within the site for eight threatened flora species. These species and 
their conservation status under the TSC and EPBC Acts are listed in Table 3-3. 

Table 3-3 Threatened flora with potential to occur within the study area 

Threatened species TSC Act EPBC Act 

Lindsaea fraseri (Fraser’s 
Screw Fern) 

Endangered Not listed 

Acronychia littoralis (Scented 
Acronychia) 

Endangered Endangered 

Oldenlandia galioides Endangered Not listed 

Centranthera cochinchinensis 
(Swamp Foxglove) 

Endangered Not listed 

Geodorum densiflorum (Pink 
Nodding Orchid) 

Endangered Not listed 

Oberonia complanata (Yellow-
flowered King of the Fairies) 

Endangered Not listed 
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Threatened species TSC Act EPBC Act 

Phaius australis (Lesser 
Swamp Orchid)  

Endangered Endangered 

Phaius tancarvilleae (Lady 
Tankerville’s Swamp Orchid) 

Not listed Endangered 

None of the above listed species were found during targeted searches within the site. However 
several of these species are small or cryptic and not in flower at the time of the survey and 
therefore may not have been detected during field survey. 

3.3.1 Threatened fauna species 

Ten threatened species have been recorded during previous surveys conducted within and 
adjacent to the site (Mills and Associates 1997, Sandpiper Ecological Surveys 2001). These are 
listed in Table 3-4. In addition to the species previously recorded at the site there is suitable 
habitat for an additional six fauna species that have been previously recorded in the locality or 
are predicted to occur, these species are listed in Table 3-5. Of the threatened species known 
or predicted to occur at the site, four are species credit species based on the presence of 
suitable habitat and/or previous records in the locality. These species have been assumed to be 
present at the biobank site with species credits calculated accordingly (refer to Section 5.6) 

Table 3-4 Threatened species recorded during previous surveys 

Common name Scientific name TSC Act status EPBC Act 
status 

Common Planigale Planigale maculata Vulnerable Not listed 

Eastern Long-eared Bat  Nyctophilus bifax Vulnerable Not listed 

Black Flying Fox  Pteropus alecto No longer listed Not listed 

Large-footed Mouse-eared Bat Myotis macropus Vulnerable Not listed 

Little Bent-wing Bat Miniopterus australis Vulnerable Not listed 

Greater Broad-nosed Bat Scoteanax rueppellii Vulnerable Not listed 

Eastern Freetail Bat Mormopterus norfolkensis Vulnerable Not listed 

Black Bittern Ixobrychus flavicollis Vulnerable Not listed 

Pale-vented Bush-hen Amaurornis moluccana Vulnerable Not listed 

Mitchell’s Rainforest Snail Thersites mitchellae Endangered Critically 
Endangered 
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Table 3-5 Threatened species predicted to occur based on presence of 
suitable habitat 

Common name Scientific name TSC Act status EPBC Act 
status 

White-eared Monarch Carterornis leucotis Vulnerable Not listed 

Wompoo Fruit-Dove Ptilinopus magnificus Vulnerable Not listed 

Rose-crowned Fruit-dove Ptilinopus regina Vulnerable Not listed 

Superb Fruit-Dove Ptilinopus superbus Vulnerable Not listed 

Eastern Bentwing-bat Miniopterus schreibersii 
oceanensis 

 

Vulnerable Not listed 

Grey-headed Flying-fox Pteropus poliocephalus Vulnerable Vulnerable 
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4. Proposed development 
4.1 Overview of the proposed development 

The proposed development includes the construction of a road bypass of the Byron Bay town 
centre. There is a total of approximately 1.09 hectares of native vegetation within the study 
area, the remainder of the bypass alignment meets the OEH (20014) definition of cleared land 
and requires no further assessment according to the BBAM. 

The proposal would involve constructing an extension of Butler Street from the undeveloped 
Wentworth Street road reserve intersection to the intersection of an extension of Browning 
Street at the southern end of the study area. The new road would be located mostly within the 
existing road reserve and would include a new rail crossing. A new roundabout would be 
constructed at the Browning and Jonson Street intersection. 

Traffic would use the existing Butler Street to gain access to Shirley Street, thereby bypassing 
Jonson Street. The northern section of Butler Street would be upgraded to provide a higher 
standard road and the roundabout at the intersection of Butler, Lawson and Shirley Streets 
would be updated. 

An overview of the proposal is shown on Figure 4-1.  

A summary of the estimated extent of vegetation to be removed or modified within the proposal 
site is provided in Table 4-1. There is a total of 1.09 hectares of native vegetation within the site 
with the remainder comprising planted or exotic vegetation that meets the definition of cleared 
land (BBAM 2014). There is also potential for the proposal to have indirect impacts to 
approximately 0.35 hectares of native vegetation. 

Table 4-1 Summary of direct impacts within the development area 

Plant community type (PCT) Area to be impacted 
(direct and indirect 
impacts) (ha) 

Paperbark Swamp Forest of the coastal lowlands of the NSW 
North Coast Bioregion and Sydney Basins Bioregions (NU 217) 

1.44 

Cleared land 0.17 

Total  1.61 
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4.2 Impact assessment 

4.2.1 Direct impacts 

Impacts to flora and ecological communities 

The proposal would result in direct impacts to 1.09 hectares of Paperbark Swamp Forest of the 
coastal lowlands of the NSW North Coast Bioregion and Sydney Basins Bioregions within the 
development footprint. It would also include potential indirect impacts to approximately 0.35 
hectares of this community. Vegetation clearing in this community would involve removal of a 
moderately diverse range of non-threatened native plants, including mature trees and planted 
trees, as well as potential habitat for threatened biota. Impacts arising from the removal of 
vegetation and habitat resources are assessed through the BBAM calculations included in 
Section 5.  

Impacts on native fauna 

The development would require the clearing of habitat for native fauna within the proposal site. 
The proposed clearing of this habitat has potential to impact on local fauna populations within 
the site, including displacement or mortality of individuals and removal of habitat resources such 
as hollow bearing trees within the proposal site. The magnitude of these ‘likely’ impacts is 
assessed below. The development would require the clearing of about 1.09 hectares of native 
vegetation and 0.17 hectares of exotic vegetation as a result of direct surface disturbance 
during construction. Remnant native vegetation would have greater habitat value for native 
fauna and there is an increased risk of injury or mortality of native fauna which may be 
sheltering in this habitat during the construction period. The vegetation to be removed is located 
adjacent to a large patch of intact native vegetation. There is considerable scope for native 
fauna to evade injury and/or seek alternative habitat in an extensive area of native vegetation to 
the southwest of the proposal site with suitable clearance and construction protocols being put 
in place.  

A range of native bird species that could potentially occupy the proposal site would be affected 
by the removal of native vegetation and other habitat resources. The majority of these species 
are mobile, widespread and common. Further, there are large quantities of equivalent habitat 
and resources in the locality, including within large patches of remnant native vegetation which 
occurs within the Cumbebin Swamp located to the southwest of the proposal site. Overall, it is 
likely that the impact on local populations of native birds would be minor. 

Potential foraging habitat for Grey-headed Flying-fox (Pteropus poliocephalus) occurs within the 
proposal site. Construction would clear a small area of potential foraging habitat for this species, 
however given the potential alternative foraging resources in the local area, the loss of this 
potential habitat is considered to be minor. 

Large mobile mammals that may occur within the proposal site (i.e. Swamp Wallabies (Wallabia 
bicolor)) could readily evade injury as there is ample opportunity to escape into alternative 
habitats to the south of the site. There is the potential for adverse effects on smaller or less 
mobile terrestrial mammals, reptiles or frogs sheltering within the native vegetation at the time of 
removal, as a result of direct surface disturbance during the construction. Smaller species may 
be sheltering in dense vegetation or beneath woody debris during construction. 
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Potential foraging and denning habitat occurs onsite for arboreal mammals. A number of 
common and potentially threatened microbats may occur at the site and may forage across the 
entire site and potentially roost within small tree hollows or underneath decorticating bark. The 
proposal would remove foraging habitat for these species as well as potential roost sites. It is 
possible that individuals would be adversely affected during clearing, particularly individuals that 
may be sheltering in small tree hollows. Mitigation measures outlined in Section 4.3 would 
partially ameliorate impacts on these species. The removal of hollow-bearing trees is important 
because of the time it takes for these resources to develop in regenerating vegetation. However 
given the small number of hollow bearing trees within the site and extensive areas of alternative 
habitat to the west, this development would affect a minor proportion of available habitat 
resources for hollow-dependant fauna in the locality. 

A range of native reptiles have the potential to occupy the site. These species are likely to be 
widespread and common. No threatened reptiles are likely to occur within the proposal site. It is 
possible that individuals would be adversely affected during clearing, particularly those which 
burrow or shelter beneath woody debris. Mitigation measures outlined in Section 4.3 would 
partially ameliorate these impacts.  

The Swamp Paperbark Forest is likely to provide habitat for common amphibians. The proposal 
would result in a small amount of habitat loss for amphibians. 

There are likely to be moderate impacts on fauna utilising adjacent areas of habitat during 
construction associated with noise and other disturbances. There are already disruptive human 
activities in the vicinity of the proposal site, notably the caravan park, and residential 
development in the north of the study area. Resident fauna are likely to be adapted to these 
disturbances.  

Fauna injury and mortality 

The proposal presents an inherent risk of injury and mortality to native fauna. Specific risks 
include: 

 During construction when vegetation and habitats are being cleared 

 Through machinery and plant 

 Operational traffic 

Remnant native vegetation would have greater habitat value for native fauna and there is an 
increased risk of injury or mortality of native fauna which may be sheltering in this habitat during 
the construction period. 

There is considerable scope for native fauna to evade injury during construction and/or seek 
alternative habitat in the extensive area of native vegetation to the west of the site. The 
operation of the bypass would increase the risk of vehicle strike in the area, particularly as fauna 
may attempt to cross the road into bushland vegetation that would be retained to the east of the 
road. 

Recommendations have been made in Section 4.3 to minimise the risk of vegetation clearing 
activities resulting in the injury or mortality of resident fauna. 
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Habitat fragmentation and barrier effects 

As discussed in Section 3.2 the development site is connected to a large patch of vegetation to 
the west of the site which includes the Cumbebin Swamp and the Cumbebin Swamp Nature 
Reserve. The proposal would isolate a small patch of Paperbark Swamp Forest on the eastern 
side of the development which is located between the proposal footprint and the adjoining rail 
line. In the north of the site this vegetation is already somewhat isolated from the surrounding 
vegetation due to its position between the caravan park to the west and commercial 
development to the east. Isolation of this vegetation however is likely to lead to some further 
degradation of this patch of vegetation through weed invasion and edge effects. 

4.2.2 Indirect impacts 

The proposal has the potential to result in a number of indirect impacts to nearby vegetation and 
fauna habitat. These impacts include habitat fragmentation, degradation of surface water, 
introduction of weeds and pathogens and disturbance caused by noise, vibration and artificial 
light. There are also a number of potential sensitive receptors surrounding the development site 
including drainage lines and wetland habitat. Mitigation measures outlined in Section 4.3 would 
reduce the likelihood of adverse impacts. 

An overview of potential indirect impacts is provided in the following sections. 

Weed invasion and edge effects 

‘Edge effects’ occur with increased noise and light or erosion and sedimentation at the interface 
of intact vegetation and cleared areas. Edge effects may, in general, result in impacts such as 
changes to vegetation type and structure, increased growth of exotic plants, increased 
predation of native fauna or avoidance of habitat by native fauna. Edge effects would result from 
clearing of vegetation for the proposal and would continue to affect vegetation and habitats 
adjoining development areas for the life of the proposal. This is of particular concern for this 
proposal given the high habitat value of surrounding habitats, including the adjacent Cumbebin 
Swamp. 

Construction may increase the degree of weed infestation through dispersal of weed propagules 
(seeds, stems and flowers) into adjacent areas of native vegetation via erosion (wind and water) 
and via workers shoes and clothing and through construction vehicles and machinery. The risk 
of introduction of weeds would continue during operation of the proposal through wind or water 
transmission of propagules from vehicles. Depending upon the weeds introduced to the site, this 
could result in a decline in the condition of adjacent native vegetation and associated native 
fauna habitats. 

The proposal site and immediate surroundings are already somewhat disturbed, with evidence 
of minor weed infestations throughout the site. The proposal would result in areas that are 
currently not exposed to edge effects being exposed to possible detrimental impacts. Impacts 
are likely to include the introduction or spread of weed species, light and dust to new areas of 
vegetation, which are currently less affected by these impacts, reducing flora and fauna habitat 
values in the newly exposed edge areas.  

A Vegetation Management Plan is recommended for the proposal, which would contain 
measures to avoid direct and indirect impacts on native vegetation adjoining the subject site 
(refer Section 4.3). Given these mitigation measures the proposal is likely to result in a minor 
increase in weed infestation. 
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Pests and pathogens 

Construction activities have the potential to introduce or spread pathogens such as 
Phytophthora (Phytophthora cinnamomi), Myrtle Rust (Uredo rangelii) and Chytrid fungus 
(Batrachochytrium dendrobatidis) throughout the study area through vegetation disturbance and 
increased visitation. There is little available information about the distribution of these pathogens 
within the locality, and no evidence of these pathogens was observed during surveys. 
Phytophthora and Myrtle Rust may result in the dieback or modification of native vegetation and 
damage to fauna habitats. Chytrid fungus affects both tadpoles and adult frogs and can wipe 
out entire populations once introduced into an area. 

As a precautionary measure a ‘clean on entry, clean on exit’ policy would be implemented 
during construction activities (detailed further in Section 4.3) to prevent the introduction or 
spread of these pathogens. 

Erosion, dust generation and sedimentation 

Clearing of vegetation may increase erosion and sedimentation in the study area. Uncontrolled 
erosion of topsoil from excavated areas and exposed soils and corresponding deposition into 
native vegetation or waterways can cause weed problems and stifle plant growth. 
Sedimentation runoff to waterways from exposed soils can also adversely affect aquatic life in 
ephemeral creeks downslope by altering water quality and filling aquatic habitat with fine 
sediment. This reduces the habitat value of these areas for fauna such as frogs.  

The topography of the site and the nature of the proposal mean that there is potential for 
impacts resulting from erosion and sedimentation if adequate controls are not in place during 
construction, in particular the is a risk of sedimentation into the nearby drainage line located to 
the east of the site. Mitigation measures are described in Section 4.3 would be implemented to 
minimise potential impacts of sedimentation and erosion. 

Soil and water pollution 

The proposal has the potential to result in pollution and contaminated runoff within the proposal 
footprint and adjoining areas through soil disturbance and construction activities. Potential 
sources of soil and water pollution include: 

 Soil disturbance during construction and vegetation clearing activities. 

 Inappropriate management of soil and material stockpiles. 

 Hydrocarbon leaks or spills from vehicles or equipment used in construction or vegetation 
clearance activities, as well as during operation of the bypass. 

 Increased runoff from hardstand areas. 

 Disturbance of ASS. 

 Increased sediment transfer and erosion potential in areas cleared of vegetation. 

The topography of the study area and nature of the proposal means that there is potential for 
soil and water pollution to run off in to the nearby drainage line if appropriate controls are not 
adopted during vegetation clearing, soil disturbance and other construction activities.  

It is anticipated that provided mitigation measures outlined in Section 4.3, including the use of 
erosion and sediment control devices and pollution control methods are implemented, then the 
proposal would have a low risks of soil and water pollution. 

Noise, dust and vibration 

The proposal would increase the level of noise, dust and vibration disturbance in retained 
habitats adjacent to the indicative development footprint.  
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Raised levels of noise and vibration may deter native fauna from using the area surrounding the 
source of any noise or vibration. This may potentially interrupt dispersal within the locality if an 
individual is unwilling to travel through an area where increased levels of noise or vibration is 
detectable, or may cause some species to abandon an area in search of areas where it is not 
detectable. The proposal footprint is located adjacent to a suburban area and habitats adjacent 
to the development footprint therefore already experience some noise and vibration disturbance 
associated with residential dwellings. Although the development would increase noise and light 
generation and traffic flow in particular in the south of the site, these impacts are not likely to be 
significant. 

Airborne dust levels are likely to increase during the construction phase. Dust could potentially 
smother plants and result in the loss of some species. The accumulation of dust during 
construction may be washed into streams during rain events, causing increased levels of 
turbidity and impacts on aquatic fauna. However, mitigation measures outlined in Section 4.3 
would reduce the likelihood of any potential adverse impacts. 

Artificial lighting 

The site would experience some artificial lighting impacts including street lights, security lighting 
and potentially after-hours construction activities. Night-time security or operational lighting 
could potentially discourage habitat use where diffuse light penetrates into adjoining areas of 
vegetation. The foraging regimes of some nocturnal native mammals and birds can be disrupted 
by lighting and make them vulnerable to predation by cats, dogs and foxes. The eyesight of 
nocturnal species (such as owls, gliders and possums) is hindered by bright lights, and where 
they are affected by this, they may become more susceptible to predation.  

Lighting used during construction and operation of the bypass would be designed as ‘down 
lights’ wherever practicable and be directed inwards so as to not spill into adjoining areas of 
intact vegetation.  

4.3 Mitigation measures 

The proposal would result in direct impacts on native biota and their habitats within the proposal 
site. There is also the potential for indirect impacts on retained areas of native vegetation 
adjacent to the site, both during construction and operation of the proposal. The following 
sections provide an overview of recommended mitigation measures likely to be required to 
avoid or minimise such impacts. These measures are presented according to the hierarchy of 
avoidance and mitigation of impacts, and the provision of offsets to counter residual impacts of 
the proposal. 

4.3.1 Impact avoidance 

Impacts of the proposal on native vegetation and fauna habitat have been avoided where 
possible through the planning and design process which has included the investigation of 
various alignment options. Within areas of native vegetation, the area to be impacted has been 
confined to the smallest area possible to enable the construction of the bypass. Site 
compounds, spoil areas and laydown areas would be restricted to areas of exotic vegetation or 
cleared land. There is limited scope for further avoidance of ecological impacts for the proposal 
as the design is constrained by the location of the existing road reserve and rail line crossing.  

Further mitigation and offset measures are described below in the aim to overcome these 
constraints. 
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4.3.2 Impact mitigation 

Construction 

A Construction Environmental Management Plan (CEMP) would be developed for the 
construction phase of the project, and would be prepared prior to the commencement of 
construction. The CEMP would include, as a minimum, industry-standard measures for the 
management of soil, surface water, weeds and pollutants, as well as site-specific measures 
including the procedures outlined below. The CEMP would be prepared and implemented by 
the contractor. The proposed measures would include environmental safeguards for protection 
of nearby vegetation and waterways in accordance with relevant policy documentation and 
Government guidelines.  

The CEMP for the proposal would include the following mitigation measures as a minimum. 

 All equipment must be refuelled at least 20 metres away from drainage lines or wetlands 
and all fuel and chemical storages would be bunded. 

 An erosion and sediment control plan, which would include: 

– Installation of erosion and sediment control measures prior to construction. 
– Regular inspection of erosion and sediment control measures, particularly following 

rainfall events, to ensure their ongoing functionality. 
– Restriction of stockpiles to identified construction compounds, in areas of cleared land 

and exotic grassland and management of these stockpiles to ensure no offsite impacts 
through dust generation or sedimentation. 

– Areas of bare ground to be stabilised as soon as practicable after construction to 
minimise the time bare earth is exposed to erosion and weed invasion. 

 A vegetation management plan (VMP), which would include (but not be limited to) the 
following: 

– Delineation and protection of exclusion zones around native vegetation adjacent to the 
development site. 

– Communication with construction personnel of the conservation value of surrounding 
habitats and their responsibilities with regards to protecting these habitats during 
construction. 

– Hygiene procedures to prevent the introduction and spread of pathogens such as 
Phytophthora and Myrtle Rust in areas of native vegetation. These would include 
exclusion zones around retained areas of native vegetation and/or provision of 
machine and footwear washdown stations for all equipment and personnel working in 
areas of native vegetation. 

 A weed management sub-plan to the VMP, including a description of: 

– Type and location of weeds of concern (including noxious weeds) within the subject 
site. 

– Sensitive receivers (such as native vegetation and waterways) within or adjacent to 
the subject site. 

– Measures to prevent the spread of weeds, including hygiene procedures for 
equipment, footwear and clothing. 

– Proposed weed control methods and targeted areas. 
– Weed disposal protocols. 
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 A fauna management plan, including (but not limited to) the following: 

– A Mitchell’s Rainforest Snail management protocol, including pre-clearing surveys for 
snails and salvage and relocation of any snails and/or suitable shelter sites that are 
detected in the subject site into areas of adjoining suitable habitat.  

– A fauna management protocol, including pre-clearing surveys for nests or sheltering 
terrestrial fauna and rescue and salvage (where possible) of fauna entering the 
construction site. 

– Wildlife would not be handled wherever possible. Construction staff would only handle 
wildlife in an emergency situation. Uninjured wildlife would be gently encouraged to 
leave the site by the ecologist/ wildlife specialist. Injured wildlife would be taken to a 
local wildlife carer or veterinarian for treatment and care if necessary. 

– A habitat feature protocol, including pre-clearing surveys for habitat features such as 
hollow logs and hollow-bearing trees that can be retained or salvaged and placed in 
adjoining retained vegetation, and protocols for the safe clearing of hollow-bearing 
trees to ensure no resident fauna are injured. 

– Protocols to prevent introduction or spread of chytrid fungus would be implemented 
following OEH Hygiene protocol for the control of disease in frogs (DECCW, 2008c). 

 A pre-clearing protocol which would include, but not be limited to: 

– Clear marking/erection of exclusion fencing around protected vegetation areas and 
delineation of ‘no-go’ areas. 

– Targeted pre-clearing surveys in accordance with the Mitchell’s Land Snail protocol. 
Pre-clearing surveys would include targeted searches of the subject site for snails and 
salvage and relocation of any snails and/or suitable shelter sites that are detected. 
Snails and/or suitable shelter sites would be relocated to appropriate nearby Mitchell’s 
Land Snail habitat. Snail collection and relocation would need to be conducted by 
appropriately experienced ecologists under a Licence obtained under Section 91 of 
the TSC Act. 

– Inspections of native vegetation for other resident fauna and/or nests or other signs of 
fauna occupancy.  

– Capture and relocation or captive rearing of less mobile fauna (such as roosting 
microbats, nestling birds or any injured fauna) by a trained fauna handler and with 
assistance from Wildlife Information Rescue and Education Service (WIRES) or 
similar as required.  

– Inspection and identification/marking of hollow-bearing trees adjacent to construction 
footprints to help ensure against accidental impacts. 

– Pre-clearing survey would be undertaken by suitably qualified ecologist/s only. 

Operation 

The proposal detailed design would include signposting and appropriate speed limits to reduce 
the likelihood of vehicle strikes for native fauna. Other measures to minimise proposal impacts 
during operation include: 

 Council control of noxious weeds within the road reserve to prevent the spread of 
propagules into retained areas of native vegetation. 

 Lighting would be designed to minimise light spill into adjacent areas of native vegetation 
within the Cumbebin Swamp. 

 The design would consider installing fencing along the southwestern and southern 
boundaries of the proposal to restrict fauna movement on to the road to reduce the 
potential for vehicle strike. 
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5. BioBanking credit calculations 
5.1 Approach 

The BioBanking credit calculations were performed by Arien Quin (assessor accreditation 
number 120) using credit calculator Version 4.1. The biodiversity credit report is included as 
Appendix C. 

The data and assumptions used to perform the BioBanking credit calculations are summarised 
in the following sections. 

5.2 Development location 

The proposal site is located in Northern Rivers CMA region; the Murwillumbah (South Eastern 
Hills and Ranges) CMA sub-region; and falls within the Byron-Tweed Alluvial Plains Mitchell 
Landscape (DECC, 2008a).  

5.3 Development landscape value 

The landscape assessment for the proposal is shown on Figure 5-1 and summarised in Table 
5-1. The approach to the landscape assessment is described below. 

The BBAM uses 100 hectare and 1,000 hectare assessment circles to estimate the extent and 
connectivity of native vegetation and habitat surrounding the site. Vegetation cover and 
connectivity were estimated based on the current situation and after the development of the site 
using GIS measurement of foliage projective cover within the assessment circles. The 
assessment circles were placed so as to capture the greatest change in vegetation cover as a 
result of the development. The percentage change in native vegetation cover was estimated by 
subtracting the area of woody vegetation within the proposal footprint from the total area within 
the assessment circles. Patch size and connectivity were assessed using GIS and aerial photo 
interpretation of native vegetation cover within the assessment circles and adjoining areas of 
native vegetation. 

Impacts on connectivity are calculated by entering the ‘primary link’ for the development, which 
is the vegetated link that will experience the greatest change in connectivity as a result of the 
development. 

There are vegetated corridors to the northwest, south and southwest. The corridors can be seen 
on Figure 5-1. The northwest corridor extends from the site through Cumbebin Swamp and 
Tyagarah Nature Reserves, approximately 15 kilometres to the north near Brunswick Heads. 
This corridor is predominantly vegetated although it includes two roads (Skinners Shoot Road 
and Ewingsdale Road). The southern corridor is about 1.2 kilometres long and between one 
kilometre and 300 metres wide. The south western corridor extends about five kilometres from 
the site through Cumbebin Swamp Nature Reserve to Ewingsdale Road. This corridor includes 
numerous cleared tracks, and some minor clearing of vegetation.  

The proposal would not alter the primary link in width or condition; as such, there is no expected 
change in the primary link for this development site (i.e. reduction in corridor width or 
condition).Therefore the connectivity value for the development was entered as ’30 -100 m’ 
before development, and ’30 - 100 m’ after development as shown in Table 5-1. 

Based on aerial photography assessment and available vegetation mapping the patch of 
vegetation connected to the site and the primary link are in moderate to good condition. A broad 
assessment of the area found that this vegetation is within benchmark values for both 
overstorey and midstorey/groundcover vegetation. 
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The proposal would not affect the overall condition of the primary link, which extends 
approximately 15 kilometres to the north west and five kilometres to the west of the proposal 
site. Therefore the condition of the canopy and midstorey/ground cover strata was entered as 
benchmark condition before and after the development. 

Table 5-1 Development area landscape assessment values 

Landscape attribute Before development After development 

% Native vegetation cover in 100 ha 
assessment circle  

36-40% (38.9 ha) 36-40% (37.7 ha) 

% Native vegetation cover in 1000 ha 
assessment circle 

51-55% (521.8 ha) 51-51% (520.4 ha) 

Connectivity value width  30 - 100 m 30 - 100 m 

Connectivity value over-storey condition Percentage foliage cover 
at benchmark 

Percentage foliage 
cover at benchmark 

Connectivity value mid-storey or 
groundcover condition 

Percentage foliage cover 
at benchmark 

Percentage foliage 
cover at benchmark 
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5.4 Development site value 

Vegetation within the development site comprises two vegetation zones. One of these zones 
contains Paperbark Swamp Forest in Moderate/Good_High condition with a low abundance of 
exotic species. The second vegetation zone contains vegetation that has a high abundance of 
exotic species present within the ground and shrub layers and has been mapped as Paperbark 
Swamp Forest in Moderate/Good_Poor condition. The area of each vegetation zone was 
calculated using GIS. The vegetation zones within the development area is summarised below 
in Table 5-2.  

Native vegetation within the development site is in moderate/good condition in accordance with 
the BBAM. This zone is connected to a large area of vegetation to the south, west and 
northwest of the site. The area of contiguous vegetation connected to the subject site was 
calculated with GIS and is approximately 1,700 hectares, so for the vegetation zone the 
adjacent remnant area is more than 501 hectares. There is well over 500 hectares of contiguous 
woodland connected to the subject site and so the patch size, including low condition vegetation 
is equal to the maximum area within the BioBanking methodology of 501 hectares. 

The conservation (or legal) status and/or red flag status of the vegetation zone within the 
development was determined through the GHD field survey of the site. The Paperbark Swamp 
Forest that occurs within the development site is commensurate with the EEC  listed under the 
TSC Act as Swamp Sclerophyll Forest of the North Coast and Sydney Basin Bioregion and 
therefore is  considered to be a Red-Flag. 

Table 5-2 Development area vegetation zones 

Vegetation zone Red flag / legal 
status 

Area 
(ha) 

Vegetation 
zone 

Adjacent 
remnant 
area (ha) 

Patch size 
including 
low 
condition 
vegetation 
(ha) 

Paperbark Swamp Forest of the 
coastal lowlands of the NSW 
North Coast Bioregion and 
Sydney Basin Bioregion (NR 
217)_Mod-Good_High 

Swamp 
Sclerophyll 

Forest of the 
North Coast 
and Sydney 

Basin 
Bioregions 

0.63 VZ1 501 501 

Paperbark Swamp Forest of the 
coastal lowlands of the NSW 
North Coast Bioregion and 
Sydney Basin Bioregion (NR 
217)_Mod-Good_Poor 

Swamp 
Sclerophyll 

Forest of the 
North Coast 
and Sydney 

Basin 
Bioregions 

0.81 VZ1 501 501 

Site data was collected using the BioBanking plot/transect methodology and was entered for 
each transect/plot within each vegetation zone.  

5.4.1 Management Scores for site attributes 

Changes in site biodiversity values through the development of a site is the basis for calculation 
of biodiversity credits required to offset impacts. All vegetation within the immediate project 
footprint would be cleared, therefore there is a default decrease in site value and site values are 
reduced to zero for these management zones (Table 5-3). Separate management zones were 
calculated for areas of indirect impact where there is likely to be a partial reduction in 
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biodiversity values. In these areas the management scores were partially reduced based on the 
following assumptions (refer to Table 5-4 and Table 5-5): 

 Indirect impacts would not result in the removal of all native plant species 

 Indirect impacts would not impact on the native over-storey cover 

 Native mid-storey cover may be partially impacted through indirect impacts 

 Native ground cover (grasses, shrub and other) may be completed impacted (i.e due to 
invasion of exotic species) by indirect impacts 

 Trees with hollows would not be impacted by indirect impacts 

 Overstorey regeneration may be partially impacted by indirect impacts 

 No fallen logs would be removed as a result of indirect impacts 

Table 5-4 shows the reduction in management scores for each site attributed for management 
zones that fall within the area likely to be influenced by indirect impacts. 

Table 5-3 Development management zones 

Management 
Zone 

Management zones Vegetation 
zone(s) 

Area (ha) Management/ 
attribute scores 

1 Paperbark Swamp Forest of the 
coastal lowlands of the NSW 
North Coast Bioregion and 
Sydney Basin Bioregion (NR 217) 
Mod-Good_High (Direct Impacts) 

VZ 1 0.51 Clearing/Default 
decrease in site 
value. 

2 Paperbark Swamp Forest of the 
coastal lowlands of the NSW 
North Coast Bioregion and 
Sydney Basin Bioregion (NR 
217)_Mod-Good_Poor (Direct 
Impacts) 

VZ 2 0.58 Clearing/Default 
decrease in site 
value. 

3 Paperbark Swamp Forest of the 
coastal lowlands of the NSW 
North Coast Bioregion and 
Sydney Basin Bioregion (NR 217) 
Mod-Good_High (Indirect 
Impacts) 

VZ 1 0.12 Partial decrease 
in site value (refer 
to Table 5-4)_ 

4 Paperbark Swamp Forest of the 
coastal lowlands of the NSW 
North Coast Bioregion and 
Sydney Basin Bioregion (NR 
217)_Mod-Good_Poor (Indirect 
Impacts) 

VZ 2 0.23 Partial decrease 
in site value (refer 
to Table 5-5) 

TOTAL   1.44  
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Table 5-4 Management zone 3 (Paperbark Swamp Forest_Mod-Good_High) 
indirect impacts 

Site Attribute Current score (0-3) Score with development (0-3_ 
Native plant species 2 1 
Native over-storey cover 2 2 
Native mid-storey cover 3 2 
Native ground cover (grasses) 0 0 
Native ground cover (shrubs) 3 0 
Native ground cover (other) 3 0 
Exotic plant cover 2 0 
Number of trees with hollows 0 0 
Overstorey regeneration 3 2 
Total length of fallen logs 3 3 

Table 5-5 Management zone 3 (Paperbark Swamp Forest_Mod-Good_Poor) 
indirect impacts 

Site Attribute Current score (0-3) Score with development (0-3)_ 
Native plant species 2 1 
Native over-storey cover 2 2 
Native mid-storey cover 3 2 
Native ground cover (grasses) 0 0 
Native ground cover (shrubs) 3 0 
Native ground cover (other) 3 0 
Exotic plant cover 2 0 
Number of trees with hollows 0 0 
Overstorey regeneration 3 2 
Total length of fallen logs 3 3 

5.5 Threatened species assessment 

5.5.1 Predicted ecosystem species  

The BioBanking credit calculator includes those threatened species predicted to occur on site 
when determining ecosystem credits. These species are included in the assessment based on 
such things as: 

 Known records in the locality 

 The vegetation types present on site 

 Habitat features of the site and surrounding locality 

The credit calculator reports the suite of threatened fauna species that are predicted to be 
associated with ecosystem credits generated for the proposal. That is, the threatened fauna 
species that are predicted to use habitat within the vegetation types at the site. Each of these 
species has a ‘Tg score’ that feeds into the ecosystem credit calculations. The fauna species 
with the highest Tg score determines the overall credit requirement for the site. The higher the 
Tg score the greater the number of credits that are required to offset impacts on that species 
and all other species associated with the ecosystem credits. In certain cases, the fauna species 
with the highest Tg score can be reliably excluded from occurring at the site and the credit 
calculations adjusted accordingly. 
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Based on the vegetation type and habitat features present at the site, the credit calculator 
predicts that 20 threatened fauna species may utilise the site. These are listed in Table 5-4. No 
surveys are required for these species. 

Habitat resources for threatened species potentially present within the proposal site includes 
Swamp sclerophyll forest and associated flowering trees, hollow-bearing trees and fallen logs. 

Approximately ten threatened fauna species has been previously recorded within or near to the 
proposal site since 1997. Most of these are ecosystem predicted species and therefore offsets 
for potential impacts to these species are captured within ecosystem credit requirements for the 
project. Three of these species are species credit species these are the Common Planigale 
(Planigale maculata), Black Bitten (Ixobrychus flavicollis) and Pale-vented Bush-hen (Amauronis 
moluccana).   

These species are discussed further in Section 5.6.2. 

Table 5-6 Predicted ecosystem credit-type threatened species 
Common name Scientific name TG score 
Barking Owl Ninox connivens 0.30 
Barred Cuckoo-shrike Coracina lineata 1.5 
Beccari’s Freetail-bat Mormopterus beccarii 2.2 
Common Blossom-bat Syconycteris australis 1.2 
Eastern Freetail-bat Mormopterus norfolkensis 2.2 
Freckled Duck Stictonetta naevosa 1.3 
Glossy Black-cockatoo Calyptorhynchus lathami 1.8 
Greater Broad-nosed Bat Scoteanax rueppellii 2.2 
Hoary Wattled Bat Chalinolobus nigrogriseus 2.1 
Little Eagle Hieraaetus morphnoides 1.4 
Little Lorikeet Glossopsitta pusilla 1.8 
Long-nosed Potoroo Potorous tridactylus 1.3 
New Holland Mouse Pseudomys novaehollandiae 2.6 
Powerful Owl Ninox strenua 3.0 
Spotted-tailed Quoll Dasyurus maculatus 2.6 
Square-tailed Kite Lophoictinia isura 1.4 
Swift Parrot Lathamus discolor 1.3 
Varied Sittella Daphoenositta chrysoptera 1.3 
Yellow-bellied Glider Petaurus australis 2.3 
Yellow-bellied Sheathtail-bat Saccolaimus flaviventris 2.2 

5.5.2 Species credits 

The BBAM references geographic, vegetation and habitat data for the development site to 
generate a list of the species credit-type threatened species predicted to occur at the site and 
requiring targeted survey.  

The results and timing of the field surveys, including targeted surveys for these threatened 
species, is entered into the credit calculator at ‘Step 9 –Threatened Species Survey Results’. 
For each species, the credit calculator requires a ‘Yes’ or ‘No’ answer for the question, ‘Is the 
species impacted by the development?’ Answers must be justified by recording the Identification 
Method as either ‘Survey’, ‘Assumed Presence’ or ‘Expert Report’. 
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As shown in Table 5-5 this survey effort means that for all of the species credit-type threatened 
species with the potential to occur at the proposal site have been reliably excluded from 
occurring through adequate survey and or evaluation of habitat attributes. Therefore for these 
species the data was entered as ‘No’ and ‘Survey’.  

Two species credit species (Mitchell’s Rainforest Snail (Thersites mitchellae)) and Black Bittern 
(Ixobrychus flavicollis) predicted to occur at the site were recorded near the site during previous 
surveys completed in 1997 and 2001 (Mills and Associates 1997, Sandpiper Ecological Surveys 
2001). These species have therefore been assumed to be present within the development site, 
although neither of the species were identified in the October 2014 site assessment completed by 
GHD. 

There are two additional potential species credit species that were not predicted to occur by the 
credit calculator but have been previously recorded at or adjacent to the site and it is assumed 
they may still be present at the site on occasion. These are the Common Planigale (Planigale 
maculata), and Pale-vented Bush-hen (Amaurornis moluccana).   

The dense ground cover or ferns and fallen logs within the site would provide suitable foraging 
and nesting habitat for the Common Planigale. Whilst the nearby drain that occurs to the west of 
the site is likely to provide foraging and roosting habitat for the Pale-vented Bush-hen. These 
two species have been manually added to the credit calculations. 

Appropriate species habitat polygons were assigned by GHD to reflect the likely habitat each 
species would utilise at the site. The 0.63 hectares in the southern portion of the proposal 
impact area (including direct and potential indirect impacts) was entered for the Mitchell’s 
Rainforest Snail, Black Bitten and Pale-vented Bush Hen (see Figure 5-2) and the entire 
proposal impact area (including direct and potential indirect impacts (1.44 hectares).was 
entered for the Common Planigale (see Figure 5-3). The northern portion of the proposal impact 
area includes vegetation in poorer condition and is immediately adjacent to existing 
development and was deemed unlikely to be suitable habitat for these three species. 

Table 5-7 Potential species credit-type threatened species  

Common name Scientif ic name Survey adequacy 
(recommended survey period) 

Habitat assessment 

Australian 
Fritillary 

Argyreus hyperbius Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001) 

Species is know n to occur in 
areas w here Violet betonicifolia 
is abundant. This species does 
not occur w ithin the 
development site therefore 
suitable habitat components 
absent from the site (OEH 
2015b). Species has not been 
previously recorded w ithin 10km 
of the site (OEH 2014). 

Australian Bittern Botaurus poiciloptilus Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 4-6 January 2001, 23-24 
October 2014) 

Occurs in emergent vegetation 
(eg, Phragmites, Typha) in 
freshw ater or brackish w etlands. 
No permanent w etlands present 
w ithin development site and 
species not know n to occur 
w ithin Sw amp Paperbark Forest 
w ithin the Northern Rivers CMA 
Area (OEH 2015b). Ten 
previous records w ithin 10 km of 
the site (OEH 2014). 

Basket Fern Drynaria rigidula Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001, 
23-24 October 2014) 

Suitable habitat present but 
species not recorded during 
targeted survey. 
Six previous records w ithin 10 
km of the site (OEH 2014). 
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Common name Scientif ic name Survey adequacy 
(recommended survey period) 

Habitat assessment 

Black Bittern Ixobrychus flavicollis Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001, 
23-24 October 2014) 

Previously recorded adjacent to 
development site. Species 
assumed present. 
Ninety-seven previous records 
w ithin 10 km of the site (OEH 
2014). 

Durobby Syzygium moorei Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001, 
23-24 October 2014) 

Suitable habitat present but 
species not recorded during 
targeted survey. 
34 previous records w ithin 10 
km of the site (OEH 2014) 

Eastern Chestnut 
Mouse 

Pseudomys 
gracilicaudatus 

Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001) 

Identif ied in threatened species 
database as occurring in 
heathland and not know n to 
occur w ithin Sw amp Paperbark 
Forest w ithin the Northern 
Rivers CMA Area (OEH 2015b). 
Four previous records w ithin 10 
km of the site (OEH 2014). 

Eastern Pygmy-
possum 

Cercartetus nanus Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001) 

Not previously recorded w ithin 
10km of the site (OEH 2015). 
Species occurs in heathland, no 
suitable habitat occurs w ithin the 
site (OEH 2015b). 
One previous record w ithin 10 
km of the site (OEH 2014). 

Fraser's Screw  
Fern 

Lindsaea fraseri Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001, 
23-24 October 2014) 

Suitable habitat present but 
species not recorded during 
targeted survey. 
Not previously recorded w ithin 
10 km of the site (OEH 2014). 

Giant Barred Frog Mixophyes iteratus Adequately surveyed (9-13 
May 1997, 9-13 May 1997, 29 -
31 December 2000 and 4-6 
January 2001) 

Not previously recorded w ithin 
10km of the site (OEH 
2015).Breeding habitat 
described as permanent 
freshw ater coastal and 
escarpment streams w ith pools 
and rif f les (OEH 2015b). 
Foraging and sheltering habitat 
described as permanent 
freshw ater coastal and 
escarpment streams w ith pools 
and rif f les and adjoining 
vegetation.  There are no 
permanent streams w ithin the 
development site. Not know n to 
occur w ithin Paperbark Sw amp 
Forest in the Northern Rivers 
CMA area (OEH 2015b). 
67 previous records w ithin 10 
km of the site (OEH 2014). 

Green-thighed 
Frog 

Litoria brevipalmata Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001) 

Occurs in semi-permanent or 
ephemeral ponds or 
depressions in a range of 
vegetation communities, 
including rainforest, w et and dry 
forest, heath and grassland 
(OEH 2015), how ever the 
species has not been previously 
recorded w ithin 10km of the site 
(OEH 2015). Not know n to occur 
w ithin Paperbark Sw amp Forest 
in the Northern Rivers CMA 
area (OEH 2015b). 
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Common name Scientif ic name Survey adequacy 
(recommended survey period) 

Habitat assessment 

One previous record w ithin 10 
km of the site (OEH 2014). 

Koala Phascolarctos cinereus Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001, 
23-24 October 2014) 

Not know n to occur w ithin 
Paperbark Sw amp Forest in the 
Northern Rivers CMA area 
(OEH 2015b). 
1894 previous records w ithin 10 
km of the site (OEH 2014). 

Lady Tankerville's 
Sw amp Orchid 

Phaius tancarvilleae Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001, 
23-24 October 2014) 

Suitable habitat present but 
species not recorded during 
targeted survey. 
Tw o previous records w ithin 10 
km of the site (OEH 2014). 

Mitchell's 
Rainforest Snail 

Thersites mitchellae Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001, 
23-24 October 2014, ) 

Marginal habitat present at the 
site – Species assumed present 
and species credits calculated 
accordingly. 
128 previous records w ithin 10 
km of the site (OEH 2014). 

Oldenlandia 
galioides 

Oldenlandia galioides Adequately surveyed (23-24 
October 2014, 29 -31 
December 2000 and 4-6 
January 2001) 

Suitable habitat present but 
species not recorded during 
targeted survey. 
Not previously recorded w ithin 
10 km of the site (OEH 2014). 

Red Goshaw k Erythrotriorchis 
radiatus 

Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001, 
23-24 October 2014) 

Suitable habitat present but 
species not identif ied during 
current or previous surveys of 
the site. 
Nine previous records w ithin 10 
km of the site (OEH 2014). 

Regent 
Honeyeater 

Anthochaera phrygia Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001, 
23-24 October 2014) 

Not know n to occur w ithin 
Sw amp Paperbark Forest w ithin 
the Northern Rivers CMA (OEH 
2015b). 
Tw o previous records w ithin 10 
km of the site (OEH 2014). 

Ripple-leaf 
Muttonw ood 

Myrsine richmondensis Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001, 
23-24 October 2014) 

Suitable habitat present but 
species not recorded during 
targeted survey. 
Not previously recorded w ithin 
10 km of the site (OEH 2014). 

Southern Sw amp 
Orchid 

Phaius australis Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001, 
23-24 October 2014) 

Suitable habitat present but 
species not recorded during 
targeted survey. 
Sixteen previous records w ithin 
10 km of the site (OEH 2014). 

Spider orchid Dendrobium 
melaleucaphilum 

Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001, 
23-24 October 2014) 

Suitable habitat present but 
species not recorded during 
targeted survey. 
Not previously recorded w ithin 
10 km of the site (OEH 2014). 

Squirrel Glider Petaurus norfolcensis Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001) 

Not know n to occur w ithin 
Sw amp Paperbark Forest w ithin 
the Northern Rivers CMA (OEH 
2015b).  
One previous record w ithin 10 
km of the site (OEH 2014). 

Sw amp Foxglove Centranthera 
cochinchinensis 

Adequately surveyed (29 -31 
December 2000 and 4-6 
January 2001) 

Suitable habitat present but 
species not recorded during 
targeted survey. 
Not previously recorded w ithin 
10 km of the site (OEH 2014). 
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Common name Scientif ic name Survey adequacy 
(recommended survey period) 

Habitat assessment 

Water Nutgrass Cyperus aquatilis Adequately surveyed  (29 -31 
December 2000 and 4-6 
January 2001) 

Marginal habitat present but 
species not recorded during 
targeted survey. 
Not previously recorded w ithin 
10 km of the site (OEH 2014). 

White Yiel Yiel Grevillea hilliana Adequately surveyed (23-24 
October 2014) 

Marginal habitat present but 
species not recorded during 
targeted survey. 
120 previous records w ithin 10 
km of the site (OEH 2014). 

White-eared 
Monarch 

Carterornis leucotis Adequately surveyed (9-13 
May 1997, 29 -31 December 
2000 and 4-6 January 2001, 
23-24 October 2014) 

Suitable habitat present but 
species not recorded during 
current or previous surveys. 
323 previous records w ithin 10 
km of the site (OEH 2014). 

Yellow -flow ered 
King of the Fairies 

Oberonia complana Adequately surveyed (23-24 
October 2014, 29 -31 
December 2000 and 4-6 
January 2001) 

Marginal habitat present but 
species not recorded during 
targeted survey. 
One previous record w ithin 10 
km of the site (OEH 2014). 

5.5.1 Assessment of indirect impacts 

Development impacts are likely to be restricted to the proposal footprint. It has been assumed 
however that there may be some indirect impacts from the proposal associated with edge 
effects which may impact adjoining vegetation. Indirect impacts of the proposal have therefore 
been included in the BBAM calculations for this assessment and include a 5 metre buffer 
around the development site. This area has been calculated as a separate management zone 
as it has been assumed that indirect impacts associated with the proposal would cause a partial 
reduction in biodiversity values only rather than a total loss through clearing.  

Management scores for the buffer areas surrounding each vegetation zone before and after 
development are provided in Section 5.4.1 (refer to Table 5-4 and Table 5-5). The use of the 
assessors’ judgement has been used to determine the reduction in scores based on the 
following: 

 Indirect impacts would not result in the removal of all native plant species 

 Indirect impacts would not impact on the native over-storey cover 

 Native mid-storey cover may be partially impacted 

 Native ground cover (grasses, shrub and other) may be completed impacted (i.e due to 
invasion of exotic species) 

 Trees with hollows would not be impacted 

 Overstorey regeneration may be partially impacted 

 No fallen logs would be removed 
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5.6 Development credit requirements 

The biodiversity credits required to offset impacts of the development are presented in Appendix 
C and summarised in the following sections. 

5.6.1 Ecosystem credits 

A total of 74 ecosystem credits are required to offset the removal of vegetation from the site. 
Ecosystem credit requirements are summarised in Table 5-6. According to criteria outlined in 
the BBAM, vegetation proposed for removal at the site is considered a Red Flag as it is 
commensurate with the EEC listed under the TSC Act as Swamp Sclerophyll Forest in the North 
Coast and Sydney Basin Bioregions.  

Table 5-8 Ecosystem credits required to offset impacts of the development 

Vegetation zones Management 
Area (ha) 

Ecosystem 
credits 
required 

Red f lag 

Paperbark Sw amp Forest of the coastal low lands of the 
NSW North Coast Bioregion and Sydney Basin Bioregion 
(NR 217)- Mod/Good_High (Direct impacts) 

0.51 30 Yes 

Paperbark Sw amp Forest of the coastal low lands of the 
NSW North Coast Bioregion and Sydney Basin Bioregion 
(NR 217) Mod/Good_High (Indirect impacts) 

0.12 3 Yes 

Paperbark Sw amp Forest of the coastal low lands of the 
NSW North Coast Bioregion and Sydney Basin Bioregion 
(NR 217) Mod/Good_Poor (Direct impacts) 

0.58 33 Yes 

Paperbark Sw amp Forest of the coastal low lands of the 
NSW North Coast Bioregion and Sydney Basin Bioregion 
(NR 217) Mod/Good_Poor (Indirect impacts 

0.23 7 Yes 

TOTAL 1.44 74 

Note: 74 credits are required on the credit report due to ‘rounding up’ to the nearest whole credit 
(see Appendix C). 

5.6.2 Species credits 

A detailed breakdown of the species credits required for the proposal is included in Table 5-10, 
below. This includes areas for direct and potential indirect impacts on these species. 

Table 5-9 Species credits required to offset impacts of the development 

Species Area of 
habitat 
(ha) 

Species credits 
required 

Red f lag 

Mitchell’s Rainforest Snail (Thersites mitchellae) 0.63 49 Yes 

Common Planigale  (Planigale maculata) 1.44 37 No 
Black Bittern (Ixobrychus flavicollis) 0.63 8 No 
Pale-vented Bush-hen (Amaurornis moluccana) 0.63 8 No 

5.7 Impacts on red flag areas 
The proposal would result in the clearance of 1.09 hectares of Paperbark Swamp Forest of the 
coastal lowlands of the NSW North Coast Bioregion and Sydney Basin Bioregion, which is a 
vegetation type consistent with ‘Swamp Sclerophyll Forest on coastal floodplains of the NSW 
North Coast, Sydney Basin and South East Corner Bioregion EEC. This vegetation is defined as 
a ‘red flag area’ under the BBAM as it is an EEC which is not is low condition and has a site 
score of greater than 34 (see section 9.2.2 of OEH 2014). The location of the red flag area, 
which corresponds with Paperbark Swamp Forest, is shown on Figure 5-3. The proposal may 
also result in indirect impacts to up to 0.35 hectares of this vegetation.  
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The proposal will also impact on up to 0.63 hectares of potential habitat for Mitchell’s Rainforest 
Snail (Thersites mitchellae). This threatened species has been identified in the Threatened 
Species Profile Database as a species that cannot withstand further loss in the Northern Rivers 
CMA area.  

Therefore the proponent requires a determination that ‘impact on red flag areas can be 
regarded as improving or maintaining biodiversity values' from the Chief Executive of OEH.  
This report is known as a ‘red flag variation’. The Chief Executive can only make that 
determination if satisfied that the criteria outlined in Subsections 9.2.4.1 (b), 9.2.5, 9.2.6 and 
9.2.7 the methodology are met.   

Section 9.2.1.1 of the BBAM (OEH 2014) states: 

“Under the TSC Act, a biobanking statement can only be issued for a proposed development 
where the Chief Executive of OEH makes a determination on the basis of an assessment of the 
development in accordance with the BBAM, that the development will improve or maintain 
biodiversity values”. The Chief Executive can only make that determination if satisfied that the 
following criteria are met: 

 Options to avoid impacts on red flag area(s) must be considered 

 Contribution of the red flag area to regional biodiversity values must be low 

 Viability must be low or not viable 

Note:  Further details are provided in the methodology under each of the criteria. 

The red flag variation reports prepared to address the above criteria is provided as Appendix D 
and E of this report.  

Based on the consideration of the red flag variation criteria, the clearing for the proposal would 
comprise a very minor impact on the regional occurrence of Mitchell’s Rainforest Snail Habitat 
and Swamp Sclerophyll Forest EEC that comprise the red flag areas. The condition and viability 
of the red flag areas are considered moderate due to their location within a predominantly urban 
landscape, is impacted by edge effects and has been previously cleared. The red flag areas 
would make a minor contribution to biodiversity values because it is at the far edge of an 
extensive patch of habitat. There are extensive areas of the Mitchell’s Rainforest Snail Habitat 
and EEC that comprises the red flag areas within the immediate vicinity of the proposal site and 
within the surrounding region. 

The proposal includes measures to avoid or mitigate impacts on native biodiversity and would 
offset impacts through the retirement of biodiversity credits from a proposed biobank in the 
immediate vicinity (see below). The conclusion of this assessment is that the proposed impacts 
on the red flag areas are consistent with the determination that the development as a whole 
would improve or maintain biodiversity values. 

5.8 Approach to offsetting 

BioBanking provides a framework for trading biodiversity values and offsetting development 
impacts without requiring a direct connection between a development and a specific offset site. 
However, the following section describes the approach to identifying and securing a suitable 
biobank site to offset impacts on the red flag area to provide the Chief Executive Officer with 
greater certainty that the development would improve or maintain biodiversity values.  

The proposal includes an impact of approximately 1.44 hectares on a ‘red flag’ vegetation type 
which equals 74 credits in accordance with the BBAM. A suitable biobank site would need to be 
a minimum of 7-10 hectares in size (based on previous biobanking assessment completed by 
GHD).  
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As such, Council have completed an initial analysis of properties in their ownership which may 
satisfy the biobanking credit requirements of the project. Council considered the following 
matters when identifying these sites: 

 Preferred biobank site to be classified ‘Operational land’ to avoid use of ‘Community 
land’, which may be perceived by the community to be already conserved, as offset for 
proposal impacts. 

 The site would contain the same vegetation type as that being impacted by the project, 
Paperbark Swamp Forest (EEC), to achieve the ‘like to like’ principle. If no such site 
available the site would need to contain Swamp Mahogany Swamp Forest (EEC) as this 
is the only other vegetation type the project can use to source the biobanking credits. 

 The site would be contiguous with the same patch of vegetation being impacted if at all 
possible as this would help ensure the biobank site also contains suitable habitat for 
Mitchell’s Rainforest Snail.  

Council have identified four potential properties which would satisfy these requirements. Council 
will now proceed to undertake additional specialist studies to identify the preferred biobank site. 
These studies will include: 

 Analysis of potential minimum number of biobanking credits that can be generated from 
each site to ensure the final site is large enough to generate the number of credits 
required. An initial estimate of credits that could be generated indicates 2 of the sites may 
only just be large enough so further assessment is required to confirm whether they will 
have the capacity to generate the credits required. 

 Completing a detailed biobanking assessment of the preferred biobank site. This would 
involve detailed field surveys, GIS analysis, credit calculations and preparation of a 
biobanking assessment report in accordance with the biobanking methodology. 

 Preparation of a detailed Management Actions Plan (MAP) and Total Fund Deposit (TFD) 
calculation. These documents set out the rehabilitation and management actions 
required, and associated costs, to manage the biobank site for conservation in perpetuity. 

 Completion of a biobanking application and submission of the required documents to the 
NSW Office of Environment and Heritage (OEH) to have biobanking agreement approved 
and a conservation covenant placed over the land in perpetuity. 

Securing the most suitable of the potential biobank sites under a BioBanking agreement would 
ensure that biodiversity values would be conserved and maintained. 
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6. Conclusion 
This report has been prepared to support the EIS for the proposed Byron Bay Bypass. 

A BioBanking assessment was completed using Version 4.1 of the credit calculator to determine 
the number of biodiversity credits that would be required to offset the removal of vegetation and 
habitats at the development site. A total of 74 ‘Paperbark Swamp Forest of the coastal lowlands 
of the NSW North Coast Bioregion and Sydney Basin Bioregion (NR 217)’ ecosystem credits 
would need to be purchased and retired to offset impacts of the development. In addition 49 
Mitchell’s Rainforest Snail (Thersites mitchellae), 37 Common Planigale (Planigale maculata), 8 
Black Bittern (Ixobrychus flavicollis) and 8 Pale-vented Bush-hen (Amaurornis moluccana) 
species credits are required. 

The proposal would result in direct impacts to 1.09 hectares of a red flag area, red flag because 
the area contains a vegetation type that is greater than 70 per cent cleared in the CMA region 
and comprises a threatened ecological community. It would also include potential indirect 
impacts to approximately 0.35 hectares of this vegetation.  

The proposal would also remove and/or cause indirect impacts to 0.63 hectares of a red flag 
area that contains habitat for Mitchell’s Rainforest Snail, which has been identified as a species 
that cannot withstand further loss within the Northern Rivers CMA area. If a proposal impacts on 
a red flag area then in order for a biobanking statement to be issued, the proponent requires a 
determination from the Director General of OEH that the development is regarded as improving 
or maintaining biodiversity values. The Director General can only make that determination if 
satisfied that the criteria set out in section 2.3 of the BBAM have been addressed. 

An assessment of these variation criteria as they relate to the proposal has been completed and 
has concluded that the proposal would comprise a minor impact on the regional occurrence of 
habitat for Mitchell’s Rainforest Snail and Swamp Sclerophyll Forest EEC that comprises the red 
flag areas and that the red flag areas make only a minor contribution to regional biodiversity 
values. The proposal includes measures to avoid or mitigate impacts on native biodiversity and 
would fully offset impacts through the retirement of biodiversity credits from a biobank. The 
conclusion of this assessment is that the proposed impacts on the red flag area are consistent 
with the determination that the proposal as a whole would improve or maintain biodiversity 
values. 

A matching set of ecosystem credits would be purchased and/or retired from appropriate 
biobank site(s). The preferred approach to securing the required biodiversity credits is to identify 
a suitable parcel of land and place that land under a biobanking agreement. A portion of the 
credits generated at the site would then be retired to offset the proposal impacts. Council is 
currently working with GHD to identify an appropriate site in the locality within their land 
portfolio. It is assumed that the proposal approval process can proceed and that credits would 
need to be secured and retired before the commencement of construction. . It is estimated that 
a suitable biobank site would need to be a minimum of 7-10 hectares in size (based on previous 
biobanking assessment completed by GHD). 

This report makes no comment on the financial factors associated with trading of biodiversity 
credits. 
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7. Disclaimer 
This report: has been prepared by GHD for Byron Shire Council and may only be used and 
relied on by Byron Shire Council for the purpose agreed between GHD and Byron Shire Council 
as set out in Section 1.4 of this report. 

GHD otherwise disclaims responsibility to any person other than Byron Shire Council arising in 
connection with this report. GHD also excludes implied warranties and conditions, to the extent 
legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 
specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 
encountered and information reviewed at the date of preparation of the report.  GHD has no 
responsibility or obligation to update this report to account for events or changes occurring 
subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions 
made by GHD described in this report. GHD disclaims liability arising from any of the 
assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Byron Shire Council and 
others who provided information to GHD, which GHD has not independently verified or checked 
beyond the agreed scope of work. GHD does not accept liability in connection with such 
unverified information, including errors and omissions in the report which were caused by errors 
or omissions in that information. 
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Appendix A  - BioBanking plot/transect data 
summary 
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BioBanking Data from Transects 

Attribute Plot/Transect 1 Plot/Transect 2 Plot/Transect 3 
Vegetation zone 1 1 2 
Veg Type ID NR 217 NR 217 NR 217 
Native plant species richness 20 17 16 
Native over-storey cover 40 60 34 
Native mid-storey cover 5.3 5.3 51.5 
Native ground cover (grasses) 2 4 0 
Native ground cover (shrubs) 0 2 0 
Native ground cover (other) 28 18 16 
Exotic plant cover 48.5 21.4 20.4 
Number of trees with hollows 0 0 0 
Over storey regeneration 1 1 1 
Total length of fallen logs 46 34 15 
Easting 559708 559720 559742 
Northing 6830886 6830794 6830677 
Zone 56 56 56 

 

 

GHD | Report for Byron Shire Council - Byron Bay Bypass, 22/17484 



Appendix B  - Flora species recorded during field 
survey (October 2014) 
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Family Scientific Name Common Name Exotic 
Apiaceae Centella asiatica Indian Pennywort   
 Apiaceae Hydrocotyle bonariensis   * 
Apocynaceae Parsonsia straminea Common Silkpod   
Araceae Colocasia esculenta Taro * 
Araliaceae Polyscias elegans Celery Wood   
 Araliaceae Schefflera actinophylla Umbrella Tree * 
Arecaceae Archontophoenix cunninghamiana Bangalow Palm   
Aspleniaceae Asplenium australasicum Bird's Nest Fern   
Asteraceae Ageratina adenophora Crofton Weed * 
Blechnaceae Blechnum indicum Swamp Water Fern   
Casuarinaceae Casuarina glauca Swamp Oak   
Commelinaceae Commelina cyanea Native Wandering Jew   
Convolvulaceae Ipomoea cairica   * 
 Convolvulaceae Ipomoea indica Morning Glory * 
Cyatheaceae Cyathea australis Rough Treefern   
Cyperaceae Carex appressa Tall Sedge   
 Cyperaceae Gahnia clarkei Tall Saw-sedge   
Dennstaedtiaceae Hypolepis muelleri Harsh Ground Fern   
Dicksoniaceae Calochlaena dubia Rainbow Fern   
Elaeocarpaceae Elaeocarpus reticulatus Blueberry Ash   
Euphorbiaceae Homalanthus populifolius     
Euphorbiaceae Mallotus philippensis Red Kamala   
Fabaceae 
(Caesalpinioideae) 

Senna pendula var. glabrata   * 

Fabaceae 
(Faboideae) 

Erythrina X sykesii Coral tree * 

Malvaceae Hibiscus tiliaceus Cottonwood Hibiscus   
Melastomataceae Melastoma affine Blue Tongue   
Moraceae Ficus obliqua Small-leaved Fig   
Myrtaceae Melaleuca quinquenervia Broad-leaved Paperbark   
Oleaceae Ligustrum sinense Small-leaved Privet * 
Phyllanthaceae Glochidion ferdinandi Cheese Tree   
Phyllanthaceae Glochidion sumatranum Umbrella Cheese Tree   
Phytolaccaceae Phytolacca octandra Inkweed * 
Pittosporaceae Pittosporum revolutum Rough Fruit Pittosporum   
Poaceae Andropogon virginicus Whisky Grass * 
Poaceae Imperata cylindrica Blady Grass   
Poaceae Panicum sp. Panicum   
Poaceae Paspalum distichum Water Couch   
Poaceae Phragmites australis Common Reed   
Poaceae Setaria palmifolia Palm Grass * 
Poaceae Urochloa mutica Para Grass * 
Polygonaceae Persicaria decipiens Slender Knotweed   
 Polygonaceae Persicaria hydropiper Water Pepper   
Rutaceae Acronychia imperforata Logan Apple   

GHD | Report for Byron Shire Council - Byron Bay Bypass, 22/17484  



 

Family Scientific Name Common Name Exotic 
 Rutaceae Melicope elleryana Pink-flowered 

Doughwood 
  

Sapindaceae Cupaniopsis anacardioides Tuckeroo   
Schizaeaceae Lygodium microphyllum Climbing Snake Fern   
Smilacaceae Smilax australis Lawyer Vine   
Thelypteridaceae Cyclosorus interruptus     
Typhaceae Typha orientalis Broad-leaved Cumbungi   
Verbenaceae Lantana camara Lantana * 
Violaceae Viola hederacea Ivy-leaved Violet   
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BioBanking credit report

Proposal ID:

Proposal name:

Calculator version:Date of report: 9/09/2015

n/a/2014/1414D

Byron Bay Bypass -Final

This report identifies the number and type of credits required at a DEVELOPMENT SITE.

Time:  9:41:06AM

Development details

Proposal address: Browning Street  Byron Bay NSW 248

v4.0

Byron Shire CouncilProponent name:

Proponent address: PO Box 219  Mullumbimby NSW 2482

Proponent phone:

Assessor name: Arien Quin

0266267000

Assessor address: Level 3, 24 Honeysuckle Drive NEWCASTLE NSW 2300

Assessor accreditation: 0120

Assessor phone: 0405 443 341

Improving or maintaining biodiversity

An application for a red flag determination is required for the following red flag areas

Red flag Reason

Paperbark swamp forest of the coastal lowlands of the NSW North 

Coast Bioregion and Sydney Basin Bioregion

Vegetation type being > 70% cleared; or it 

contains an endangered ecological community;

Paperbark swamp forest of the coastal lowlands of the NSW North 

Coast Bioregion and Sydney Basin Bioregion

Vegetation type being > 70% cleared; or it 

contains an endangered ecological community;

An impact greater than that allowed;Mitchells Rainforest Snail

The application for a red flag determination should address the criteria set out in the BioBanking Assessment 

Methodology. Please note that a biobanking statement cannot be issued unless the determination is approved.

Additional information required for approval:

Change to percent cleared for a vegetation type/s

Use of local benchmark

Change negligible loss

Expert report...

Request for additional gain in site value

Predicted threatened species not on site

Change threatened species response to gain ( Tg value )



Ecosystem credits summary

Plant Community type Area (ha) Credits required Red flag

Paperbark swamp forest of the coastal lowlands of the NSW 

North Coast Bioregion and Sydney Basin Bioregion

 1.44  73.92 Yes

 1.44  74Total

Credit profiles

1. Paperbark swamp forest of the coastal lowlands of the NSW North Coast Bioregion and Sydney 

Basin Bioregion, (NR217)

 74Number of ecosystem credits created

IBRA sub-region Murwillumbah (Qld - Southeast Hills and Ranges)

Offset options - CMA sub-regionsOffset options - vegetation types

Paperbark swamp forest of the coastal lowlands of the NSW North Coast 

Bioregion and Sydney Basin Bioregion, (NR217)

Swamp Mahogany swamp forest on coastal lowlands of the NSW North 

Coast Bioregion and northern Sydney Basin Bioregion, (NR254)

Murwillumbah (Qld - Southeast Hills and Ranges)

and any IBRA subregion that adjoins 

the IBRA subregion in which the 

development occurs



Species credits summary

Common name Scientific name Number of 

species credits 

created

Extent of impact 

Ha or individuals

Mitchells Rainforest Snail Thersites mitchellae  49 0.63

Common Planigale Planigale maculata  37 1.44

Pale-vented Bush-hen Amaurornis moluccana  8 0.63

Black Bittern Ixobrychus flavicollis  8 0.63



 

Appendix D  - Red flag variation report for Swamp 
Sclerophyll Forest 
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1. Introduction 
1.1 Summary of BioBanking Assessment 

GHD Pty Ltd (GHD) was engaged by Byron Shire Council (Council) to provide a BioBanking 
Assessment for the proposed Byron Bay Bypass (the development). The purpose of the 
assessment was to identify the biodiversity impacts of the proposed development and to 
determine the quantity of biodiversity offsets required within the framework of the NSW 
Biodiversity Banking and Offsets Scheme (BioBanking). The BioBanking Assessment 
Methodology (BBAM; OEH 2014) has been applied to the proposed bypass to support an 
application for a biobanking statement. The location of the development site is shown in Figure 
1-1. 

Version 4.1 of the credit calculator was used in the assessment. The field surveys, desktop 
assessments and biobanking report was completed by Arien Quin (Accredited BioBanking 
Assessor number 0120) and reviewed by Daniel Williams (Accredited BioBanking Assessor 
number 0082). 

The proposed development encompasses the construction of a town centre road bypass to the 
west of the rail corridor in Byron Bay. It includes: 

 Upgrade of the existing roundabout at the junction of Shirley Street, Lawson Street and 
Butler Street. 

 Upgrade of Butler Street to the southern extent of the existing pavement (approximately 
600 metres), including a new roundabout at Somerset Street. 

 Construction of a new road within the road reserve extending to the south of the existing 
Butler Street (approximately 600 metres). 

 A new level rail crossing between the Butler Street extension and the Browning Street 
extension. 

 Construction of a new section of road from the new rail crossing to Jonson Street 
(Browning Street extension). 

 A new roundabout at the intersection of the new Browning Street extension, Jonson 
Street and the existing Browning Street. 

An area of 1.09 ha of native vegetation would be completely removed for construction of the 
development as summarised in Table 1-1. There is also potential for the proposal to have 
indirect impacts to approximately 0.35 hectares of native vegetation. The remainder of the 
development site meets the DECC (2008) definition of cleared land and requires no further 
assessment according to the BBAM. Native vegetation that would be impacted by the proposal 
is shown in Figure 1-2. 

Table 1-1 Summary of impacts within the development site 

Plant community type Area to be impacted 
(direct and indirect 
impacts (ha)) 

Paperbark Swamp Forest of the coastal lowlands of the NSW 
North Coast Bioregion and Sydney Basins Bioregions (NU 217) 

1.44 

Cleared land 0.17 

Total  1.61 
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The BioBanking Assessment (GHD, 2015) determined the total number of credits required for 
retirement to satisfy the biobanking statement for the development was 74 ecosystem credits for 
Paperbark Swamp Forest of the coastal lowlands (NR 217), 49 species credits for Mitchell’s 
Rainforest Snail (Thersites mitchellae), 37 species credits for Common Planigale (Planigale 
maculata), eight (8) species credits for the Black Bittern (Ixobrychus flavicollis) and eight (8) 
species credits for the Pale-vented Bush-hen (Amaurornis moluccana). 

An application for a red flag determination is required because the Paperbark Swamp Forest of 
the coastal lowlands at the site comprises the endangered ecological community (EEC) ‘Swamp 
Sclerophyll Forest on Coastal Floodplains of the New South Wales North Coast, Sydney Basin 
and South East Corner Bioregions’ (Swamp Sclerophyll Forest), as listed under the NSW 
Threatened Species Conservation Act 1995 (TSC Act), which has a site value greater than 34 
and is not in low condition. 

1.2 Summary of impacts on red flag area 

The planning process for the proposal and the associated BioBanking Assessment included 
efforts to avoid impacts on red flag areas as far as possible. The proposed development has 
been sited and designed to avoid, where possible, native vegetation and habitat resources on 
the site. Within areas of native vegetation the area to be impacted has been confined to the 
smallest area possible to enable the construction of the bypass. Site compounds, spoil areas 
and laydown areas would be restricted to areas of exotic vegetation or cleared land. There is 
limited other scope for further avoidance of ecological impacts for the proposal as the design is 
constrained by the location of the existing Council road reserve. 

The final proposal design will result in an impact on a red flag area through the proposed 
removal of Paperbark Swamp Forest to construct the southern portion of the route. An area of 
1.09 hectares of Swamp Sclerophyll Forest EEC would be removed for construction of the 
development as shown in Figure 1-2.  

The development has the potential to result in a number of indirect impacts to nearby vegetation 
and fauna habitat. These impacts include habitat fragmentation, degradation of surface water, 
introduction of weeds and pathogens, and disturbance caused by noise, vibration and artificial 
light. There are also a number of potential sensitive receptors surrounding the development site 
including drainage lines and wetland habitat. A range of mitigation measures have been 
developed that would reduce the likelihood of adverse indirect impacts arising from the 
proposal. These measures are described in Section 2. As such it is considered unlikely that the 
proposal would have any significant indirect impacts on Paperbark Swamp Forest. Although the 
development impacts are likely to be restricted to the proposal footprint, it has been assumed 
that there may be some indirect impacts associated with edge effects which are likely to 
influence adjoining vegetation. Indirect impacts of the proposal have therefore been included in 
the BBAM calculations for this assessment and include a 5 metre buffer around the 
development site. This area has been calculated as a separate management zone as it has 
been assumed that indirect impacts associated with the proposal would cause a partial 
reduction in biodiversity values only rather than a total loss of this vegetation. Based on a 5 
metre buffer around the development there is potential for the proposal to have indirect impacts 
on approximately 0.35 hectares of Swamp Sclerophyll Forest. 
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2. Red flag criteria assessment 
If a proposed development includes an impact on a red flag area, then in order for a biobanking 
statement to be issued, the proponent requires a determination from the Chief Executive of 
Office of Environment and Heritage (OEH) that the development will improve or maintain 
biodiversity values. The Chief Executive can only make that determination if satisfied that the 
criteria set out in subsections 9.2.4.1 (b), 9.2.5, 9.2.6 and 9.2.7 of the OEH (2014) methodology 
are met (a ‘red flag variation’). An assessment of the section 9.2 criteria as they relate to the 
development is presented below. 

2.1 Consideration of options to avoid impacts on the red flag 
area 

2.1.1 Avoidance and mitigation of adverse impacts on the red flag area 

Impacts of the proposal on native vegetation and fauna habitat have been avoided where 
possible through the planning and design process which has included the investigation of 
various alignment options. Within areas of native vegetation that would be impacted, the 
disturbance area has been confined to the smallest area possible to enable the construction of 
the bypass. Site compounds, spoil areas and laydown areas would be restricted to areas of 
exotic vegetation or cleared land. There is limited other scope for further avoidance of ecological 
impacts for the proposal as the design is constrained by the location of the existing Council road 
reserve.  

The proposed development has been subject to numerous ecological assessments since the 
project was first proposed. These have included: 

 Parsons Brinkerhoff (2003), Byron Bay Town Centre Mini Bypass and Bus Transit 
Station, Statement of Environmental Effects. 

 PPK Environment and Infrastructure (2001), Environmental Impact Statement for Byron 
Bay Town Centre Bypass. 

 Sandpiper Ecological Surveys (2001), Species Impact Statement for Byron Bay Town 
Centre Bypass. 

 Mills and Associates Pty Ltd (1996), Flora and Fauna Study – Byron Bay Town Centre 
Environmental Impact Statement. 

 Mills and Associates Pty Ltd (1997), Species Impact Statement – Byron Bay Town Centre 
(Fauna survey). 

 Landscape Assessment, Management and Rehabilitation Pty Ltd (1997), Species Impact 
Statement - Byron Town Centre Bypass (Flora survey). 

These assessments have identified a number of threatened species and other ecological 
constraints and as such the following measures have been developed and would be 
implemented to avoid and minimise impacts: 

Construction 

A Construction Environmental Management Plan (CEMP) would be developed for the 
construction phase of the project, and would be prepared prior to the commencement of 
construction. The CEMP would include, as a minimum, industry-standard measures for the 
management of soil, surface water, weeds and pollutants, as well as site-specific measures 
including the procedures outlined below. The CEMP would be prepared and implemented by 
the contractor. 
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The proposed measures would include environmental safeguards for protection of nearby 
vegetation and waterways in accordance with relevant policy documentation and Government 
guidelines.  

The CEMP for the proposal would include the following mitigation measures as a minimum. 

 All equipment must be refuelled at least 20 metres away from drainage lines or wetlands 
and all fuel and chemical storages would be bunded. 

 An erosion and sediment control plan, which would include: 

– Installation of erosion and sediment control measures prior to construction. 

– Regular inspection of erosion and sediment control measures, particularly following 
rainfall events, to ensure their ongoing functionality. 

– Restriction of stockpiles to identified construction compounds, in areas of cleared land 
and exotic grassland and management of these stockpiles to ensure no offsite impacts 
through dust generation or sedimentation. 

– Areas of bare ground to be stabilised as soon as practicable after construction to 
minimise the time bare earth is exposed to erosion and weed invasion. 

 A vegetation management plan (VMP), which would include (but not be limited to) the 
following: 

– Delineation and protection of exclusion zones around native vegetation adjacent to the 
development site. 

– Communication with construction personnel of the conservation value of surrounding 
habitats and their responsibilities with regards to protecting these habitats during 
construction. 

– Hygiene procedures to prevent the introduction and spread of pathogens such as 
Phytophthora and Myrtle Rust in areas of native vegetation. These would include 
exclusion zones around retained areas of native vegetation and/or provision of 
machine and footwear washdown stations for all equipment and personnel working in 
areas of native vegetation. 

 A weed management sub-plan to the VMP, including a description of: 

– Type and location of weeds of concern (including noxious weeds) within the subject 
site. 

– Sensitive receivers (such as native vegetation and waterways) within or adjacent to 
the subject site. 

– Measures to prevent the spread of weeds, including hygiene procedures for 
equipment, footwear and clothing. 

– Proposed weed control methods and targeted areas. 

– Weed disposal protocols. 

 A fauna management plan, including (but not limited to) the following: 

– A Mitchell’s Rainforest Snail management protocol, including pre-clearing surveys for 
snails and salvage and relocation of any snails and/or suitable shelter sites that are 
detected in the subject site into areas of adjoining suitable habitat.  

– A fauna management protocol, including pre-clearing surveys for nests or sheltering 
terrestrial fauna and rescue and salvage (where possible) of fauna entering the 
construction site. 
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– Wildlife would not be handled wherever possible. Construction staff would only handle 
wildlife in an emergency situation. Uninjured wildlife would be gently encouraged to 
leave the site by the ecologist/ wildlife specialist. Injured wildlife would be taken to a 
local wildlife carer or veterinarian for treatment and care if necessary. 

– A habitat feature protocol, including pre-clearing surveys for habitat features such as 
hollow logs and hollow-bearing trees that can be retained or salvaged and placed in 
adjoining retained vegetation, and protocols for the safe clearing of hollow-bearing 
trees to ensure no resident fauna are injured. 

– Protocols to prevent introduction or spread of chytrid fungus would be implemented 
following OEH Hygiene protocol for the control of disease in frogs (DECCW, 2008c). 

 A pre-clearing protocol which would include, but not be limited to: 

– Clear marking/erection of exclusion fencing around protected vegetation areas and 
delineation of ‘no-go’ areas. 

– Targeted pre-clearing surveys in accordance with the Mitchell’s Land Snail protocol. 
Pre-clearing surveys would include targeted searches of the subject site for snails and 
salvage and relocation of any snails and/or suitable shelter sites that are detected. 
Snails and/or suitable shelter sites would be relocated to appropriate nearby Mitchell’s 
Land Snail habitat. Snail collection and relocation would need to be conducted by 
appropriately experienced ecologists under a Licence obtained under Section 91 of 
the TSC Act. 

– Inspections of native vegetation for other resident fauna and/or nests or other signs of 
fauna occupancy.  

– Capture and relocation or captive rearing of less mobile fauna (such as roosting 
microbats, nestling birds or any injured fauna) by a trained fauna handler and with 
assistance from Wildlife Information Rescue and Education Service (WIRES) or 
similar as required.  

– Inspection and identification/marking of hollow-bearing trees adjacent to construction 
footprints to help ensure against accidental impacts. 

– Pre-clearing survey would be undertaken by suitably qualified ecologist/s only. 

Operation 

 Signposting and enforcement of appropriate speed limits to reduce the likelihood of 
vehicle strikes for native fauna. 

 Council control of noxious weeds within the road reserve to prevent the spread of 
propagules into retained areas of native vegetation. 

 Lighting would be designed to minimise light spill into adjacent areas of native vegetation 
within the Cumbebin Swamp. 

2.1.2 Measures to improve or retain the viability of the red flag area 

The vegetation within the red flag area on the site is currently in moderate / good condition.  

Measures to improve or retain the viability of the red flag area have been included in the 
planning and assessment process for the proposal. As stated above, direct impacts on the EEC 
which comprises the red flag area have been avoided as far as is practicable and are restricted 
to the removal and/or modification of 1.44 hectares within the development footprint. The 
proposal would result in the conservation of approximately 7-10 hectares of Paperbark Swamp 
Forest EEC within a proposed biobank site. The biodiversity value of this vegetation would be 
improved through conservation and management as a biobank in accordance with an 
appropriate Management Actions Plan (MAP). 
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2.1.3 Consideration of highly cleared vegetation types 

As per the methodology, the definition of a ‘highly cleared’ vegetation type is greater than 90 per 
cent cleared in the Catchment Management Authority (CMA) region (OEH 2014). Paperbark 
Swamp Forest is estimated to be 75 per cent cleared (or 25 per cent remaining) in the Northern 
Rivers CMA region (OEH, 2015; refer Figure 2-1). Analysis of local data indicates Paperbark 
Swamp Forest is actually 68 per cent cleared in the Northern Rivers CMA (Ecological 2005). 
Therefore, the red flag area is not associated with a highly cleared vegetation type.  

2.1.4 Contribution to regional biodiversity values 

The development site occurs within the Northern Rivers CMA region and Murwillumbah IBRA 
subregion. 

For the purposes of this assessment, neighbouring IBRA subregions, which contain Paperbark 
Swamp Forest, were also assessed as these areas contribute to the regional status of the red 
flag area. The neighbouring IBRA subregions are shown in Figure 2-1 and comprise the 
Southern Coastal Lowlands, Clarence Lowlands, and Richmond Tweed Scenic Rim subregions.  

According to the NSW Vegetation Information System (OEH, 2015), Paperbark Swamp Forest 
correlates to FE112 in the OEH (NPWS 1999) Forest Ecosystem Classification and mapping for 
the upper and lower north east Comprehensive Regional Assessment (CRA) regions. It also 
correlates to vegetation mapped as Regional Ecosystem (RE) 12.3.5 by the Queensland 
Government. EcoLogical (2005) revised and updated this mapping. The EcoLogical (2005) 
mapping and Queensland Government RE Mapping was analysed in GIS to provide the 
estimates of regional biodiversity provided below. 

Relative abundance  
A review of the EcoLogical (2005) report indicates approximately 43,202 hectares of Paperbark 
Swamp Forest is found within the Northern Rivers CMA region. The EcoLogical report (2005) 
estimates the original distribution to be approximately 138,143 hectares, meaning approximately 
68 per cent remains within the Northern Rivers CMA region.  

In addition, GIS analysis indicates approximately 2,006 hectares remain in the Murwillumbah 
IBRA subregion and 18,997 hectares remain collectively in the neighbouring Southern Coastal 
Lowlands, Clarence Lowlands, and Richmond Tweed Scenic Rim IBRA subregions. The extent 
of Paperbark Swamp Forest in the subregions surrounding the site is shown in. 

An impact to 1.44 hectares within the development site would represent a decrease of 0.0033 
per cent of this EEC within the Northern River CMA region, a 0.0078 per cent decrease in the 
extant of the distribution in the Murwillumbah and three adjoining IBRA subregions and a 
decrease of 0.072 per cent of the extant distribution in the Murwillumbah IBRA subregion. 

Percent of the affected vegetation type remaining 

Spatial data for the pre-1750 extent of Paperbark swamp forest is not available at the region 
scale. However, as mentioned above, EcoLogical (2005) estimate approximately 43,202 
hectares of this vegetation type currently remains in the Northern River CMA region.  

Paperbark Swamp Forest is estimated to be 75 per cent cleared (or 25 per cent remaining) in 
the Northern Rivers CMA region, according to the NSW Vegetation Information System (OEH, 
2015). As mentioned above, EcoLogical (2005) have determined that this vegetation type is 
approximately 68 per cent cleared (or 32 per cent remaining). This means the vegetation type 
does not fit the criteria of an ‘over cleared’ landscape but the ‘red flag’ report is still required as 
the vegetation type is listed as an EEC. 
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Per cent native vegetation remaining  

The northern NSW coast has a relatively high percentage cover of native vegetation remaining 
within the relatively extensive areas of land within the OEH and State Forest estate. The state-
wide vegetation extent layer (Keith and Simpson, 2006) was used to quantify this assessment 
by intersecting the native woody vegetation layer with the region surrounding the site. There are 
approximately 893,519 hectares of native vegetation cover remaining within the region, which 
equates to approximately 50.1 per cent of total vegetation cover (EcoLogical 2005). 

Condition of native vegetation in the region  

The vegetation mapped in the region by NPWS (2003) and DECCW (2009) varies from large, 
relatively intact patches in the National Parks and State Forests to vegetation influenced by 
agriculture and clearing for urban development. Vegetation associated with agriculture and 
urban development exhibit the usual ‘edge effects’ such as weed invasion, increased nutrient 
runoff etc. The large areas of intact forests, including National Parks and State Forests are 
generally in good condition, aside from edge effects.  

Relative abundance of threatened species and habitat on site  

The red flag area does not pertain to a threatened species. 

Conclusion 

The red flag area being impacted is very small (1.44 hectares and represents only 0.0078 per 
cent of the extant population of this vegetation type in the Murwillumbah and adjoining IBRA 
subregions). Furthermore the red flag area associated with the development site has been 
degraded due to previous clearing activities, influence of edge effects, the presence of invasive 
weeds and other human disturbance. 
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2.1.5 Viability of the red flag area 

Current known or future use of surrounding areas  

The development site comprises land adjoining and running parallel to the Murwillumbah 
Branch of the North Coast Rail Line, located immediately to the west of the Byron Bay town 
centre. The site location and proposal site are shown in Figure 1-1. 

The proposal would be constructed within the existing developed and undeveloped Butler Street 
road reserve. The southern section of the proposal site forms the eastern boundary of the 
Cumbebin Wetland while to the east is the railway and urban development. In the northern 
section of the development site the vegetation to be impacted adjoins the rail and existing urban 
development to the east and the Glen Villa Resort and Caravan Park to the west. The land 
zoning for the red flag area is predominantly 9(a) proposed road reserve Under the Byron Local 
Environment Plan 1988. 

Vegetation and other land uses surrounding the red flag area are shown in Figure 1-2. 

In the north of the development site the long term viability of the red flag area is diminished as it 
confined to a strip of vegetation approximately 100 metres wide that is positioned between a 
caravan park, the rail line and urban development. This area of vegetation is already degraded 
through previous clearing and the presence of a number of highly invasive weed species such 
as Lantana (Lantana camara) Senna (Senna pendula) and Para Grass (Urochloa mutica). The 
current condition of the vegetation in this area would likely remain as is or degrade further if 
development did not proceed. 

In the southern portion of the site, the Paperbark Swamp Forest is adjacent to the rail line and 
urban development while to the south is the Cumbebin Wetland. The removal of a small amount 
of Paperbark Swamp Forest along an already disturbed edge is unlikely to impact on the long 
term viability of this community as this vegetation has already been impacted through edge 
effects associated with the adjacent rail line and urban development. Further there is a large 
extent of similar vegetation in relatively close proximity to the site conserved within the 
Cumbebin Wetland Nature Reserve located approximately 400 metres to the west of the site.  

There are vegetated corridors to the northwest, south and southwest. The northwest corridor 
extends from the site through Cumbebin Swamp and Tyagarah Nature Reserves, approximately 
15 kilometres to Brunswick Heads. This corridor is predominantly vegetated although it includes 
two roads (Skinners Shoot Road and Ewingsdale Road). The southern corridor is about 1.2 
kilometres long and between one kilometre and 300 metres wide. The south-western corridor 
extends about five kilometres from the site through Cumbebin Swamp Nature Reserve to 
Ewingsdale Road. This corridor includes numerous cleared tracks, and some minor clearing of 
vegetation.  

Based on the vegetation condition surrounding the study area, aerial photo assessment, the 
results of the BioBanking Assessment and available vegetation mapping (EcoLogical, 2005), it 
is not considered likely that the development would affect the condition or width of the primary 
link.  

Size and connectivity  

The development site would impact on approximately 1.44 hectares of Swamp Sclerophyll 
Forest EEC. The Paperbark Swamp Forest to be cleared on the site has been impacted by the 
presence of invasive weeds, past clearing activities and nearby urban development. The 
development site has connectivity to offsite vegetation to the west, south and northwest. 
Connectivity to the north is constrained by the presence of urban development and the rail line 
constrained connectivity to the east. The narrowest width of native vegetation through the site is 
approximately 100 metres. 
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The study area is continuous with large areas of remnant vegetation to the south and west that 
occur within the Cumbebin Wetland. To the north and east are predominantly urban areas within 
the Byron Bay township. The development site is part of a vegetated patch that is approximately 
1,700 hectares in area, of which approximately 240 hectares is Paperbark Swamp Forest 
(EcoLogical 2005). The development site is located on the northeastern boundary of this area of 
vegetation. 

Fauna movement corridors that involve the development site are largely south to west with 
adjoining residential lands severing the site from vegetation located to the east.  

Condition of the red flag area 

The red flag area has been partially degraded as it occurs along an existing edge and has been 
impacted by weed invasion, previous clearing, and other human disturbances. Paperbark 
Swamp Forest at the site meets the BBAM definition of moderate/good condition but is below 
benchmark condition for a number of the vegetation and habitat variables measured in plot/ 
transects.  

Vegetation within the development site contains a moderate to high level of weed infestation 
with species including Senna (Senna pendula var. glabra), Lantana (Lantana camara), Umbrella 
Tree (Schefflera actinophylla), Crofton Weed (Ageratina adenophora) and Urochloa mutica 
(Para Grass). There is also unrestricted access to the site from the caravan park to the west 
and from the east along the railway which would further contribute to the establishment and 
proliferation of exotic flora species in the area. 

Conclusion 

The red flag area has been exposed to previous clearing, uncontrolled human access, weed 
invasion, predation of native fauna by exotic predators and domestic pets and without a change 
in land use and active management, these impacts would continue to degrade the condition of 
the red flag area over time. Impacts to the red flag area from the development are limited to an 
area of approximately 1.44 hectares. There are extensive areas of Paperbark Swamp Forest to 
the west and south of the site including approximately 35 hectares conserved within the 
Cumbebin Swamp Nature Reserve. 

2.2 Proposed biobank site description for securing offsets 

BioBanking provides a framework for trading biodiversity values and offsetting development 
impacts without requiring a direct connection between a development and a specific offset site. 
The following section describes the approach to identifying and securing a suitable biobank site 
to offset impacts on the red flag area to provide the Chief Executive Officer with greater 
certainty that the development would improve or maintain biodiversity values.  

The development would impact on approximately 1.44 hectares on a ‘red flag’ vegetation type 
which equals 74 credits in accordance with the BBAM. A suitable biobank site would need to be 
a minimum of 7-10 hectares in size (based on previous biobanking assessments completed by 
GHD).  

As such, Council have completed an initial analysis of properties in their ownership which may 
satisfy the biobanking credit requirements of the proposal. Council considered the following 
matters when identifying these sites: 

 Preferred biobank site to be classified ‘Operational land’ to avoid use of ‘Community 
land’, which may be perceived by the community to be already conserved, as offset for 
proposal impacts. 
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 The site would contain the same vegetation type as that being impacted by the proposal, 
Paperbark Swamp Forest (EEC), to achieve the ‘like to like’ principle. If no such site is 
available, the site would contain Swamp Mahogany Swamp Forest (EEC) as this is the 
only other vegetation type the proposal can use to source the biobanking credits. 

 The site would be contiguous with the same patch of vegetation being impacted if at all 
possible as this would help ensure the biobank site also contains suitable habitat for 
Mitchell’s Rainforest Snail.  

Council have identified four potential properties which would satisfy these requirements. Council 
will now proceed to undertake additional specialist studies to identify the preferred biobank site. 
These studies will include: 

 Analysis of the potential minimum number of biobanking credits that can be generated 
from each site to ensure the final site is large enough to generate the number of credits 
required. An initial estimate of credits that could be generated indicates two of the 
potential sites may not be large enough, so further detailed assessment is required to 
confirm whether they will have the capacity to generate the credits required. 

 Completing a detailed biobanking assessment of the preferred biobank site. This would 
involve detailed field surveys, GIS analysis, credit calculations and preparation of a 
biobanking assessment report in accordance with the BBAM. 

 Preparation of a detailed Management Action Plan (MAP) and Total Fund Deposit (TFD) 
calculation. These documents set out the rehabilitation and management actions 
required, and the associated costs, to manage the biobank site for conservation in 
perpetuity. 

 Completion of a biobanking application and submission of the required documents to 
OEH to have the biobanking agreement approved and a conservation covenant placed 
over the land in perpetuity. 

Securing the most suitable potential biobank sites under a biobanking agreement would ensure 
that biodiversity values would be conserved and maintained. 
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3. Conclusion 
Based on the consideration of the red flag variation criteria in this report, the proposed 
development would result in the removal and/or modification of 1.44 hectares within a red flag 
area and would comprise a minor impact on the regional occurrence of the vegetation type and 
EEC. 

In the context of the site and surrounding land uses, the red flag area would make a minor 
contribution to biodiversity values, if retained. It is at the far edge of an extensive patch of 
habitat with existing impacts including previous clearing, weed invasion, edge effects from 
neighbouring development and predation of native fauna by exotic predators and domestic pets. 
There are extensive areas of the EEC that comprise the red flag area within the immediate 
vicinity of the development site and within the region, in good condition. 

The development proposal includes measures to avoid or mitigate impacts on native biodiversity 
and would offset impacts through the retirement of biodiversity credits from a proposed biobank 
site/s in the immediate vicinity. The conclusion of this assessment is that the proposed impacts 
on the red flag area are consistent with the determination that the development as a whole 
would improve or maintain biodiversity values. 
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5. Disclaimer 
This report: has been prepared by GHD for Byron Shire Council and may only be used and 
relied on by Byron Shire Council for the purpose agreed between GHD and the Byron Shire 
Council as set out in section 1.1 of this report. 

GHD otherwise disclaims responsibility to any person other than Byron Shire Council arising in 
connection with this report. GHD also excludes implied warranties and conditions, to the extent 
legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 
specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 
encountered and information reviewed at the date of preparation of the report.  GHD has no 
responsibility or obligation to update this report to account for events or changes occurring 
subsequent to the date that the report was prepared. 

GHD has prepared this report on the basis of information provided by Byron Shire Council and 
others who provided information to GHD (including Government authorities)], which GHD has 
not independently verified or checked beyond the agreed scope of work. GHD does not accept 
liability in connection with such unverified information, including errors and omissions in the 
report which were caused by errors or omissions in that information. 
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1. Introduction 
1.1 Summary of BioBanking Assessment 

GHD Pty Ltd (GHD) was engaged by Byron Shire Council (Council) to provide a BioBanking 
Assessment for the proposed Byron Bay Bypass (the development). The purpose of the 
assessment was to identify the biodiversity impacts of the proposed development and to 
determine the quantity of biodiversity offsets required within the framework of the NSW 
Biodiversity Banking and Offsets Scheme (BioBanking). The BioBanking Assessment 
Methodology (BBAM; OEH 2014) has been applied to the proposed bypass to support an 
application for a biobanking statement. The location of the development site is shown in Figure 
1-1. 

The Version 4.1 credit calculator was used in the assessment. The field surveys, desktop 
assessments and biobanking report was completed by Arien Quin (Accredited BioBanking 
Assessor number 0120) and reviewed by Daniel Williams (Accredited BioBanking Assessor 
number 0082). 

The proposed development encompasses the construction of a town centre road bypass to the 
west of the rail corridor in Byron Bay. It includes: 

 Upgrade of the existing roundabout at the junction of Shirley Street, Lawson Street and 
Butler Street. 

 Upgrade of Butler Street to the southern extent of the existing pavement (approximately 
600 metres), including a new roundabout at Somerset Street. 

 Construction of a new road within the road reserve extending to the south of the existing 
Butler Street (approximately 600 metres). 

 A new level rail crossing between the Butler Street extension and the Browning Street 
extension. 

 Construction of a new section of road from the new rail crossing to Jonson Street 
(Browning Street extension). 

 A new roundabout at the intersection of the new Browning Street extension, Jonson 
Street and the existing Browning Street. 

An area of 1.09 ha of native vegetation would be completely removed for construction of the 
development as summarised in Table 1-1. There is also potential for the proposal to have 
indirect impacts to approximately 0.35 hectares of native vegetation. The remainder of the 
development site meets the DECC (2008) definition of cleared land and requires no further 
assessment according to the BBAM. Native vegetation that would be impacted by the proposal 
is shown in Figure 1-2. 

Table 1-1 Summary of impacts within the development site 

Plant community type Area to be 
impacted (direct 
and indirect 
impacts)(ha) 

Paperbark Swamp Forest of the coastal lowlands of the NSW North 
Coast Bioregion and Sydney Basins Bioregions (NU 217) 

1.44 

Cleared land 0.17 

Total  1.61 
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The BioBanking Assessment (GHD, 2015) determined the total number of credits required for 
retirement to satisfy the biobanking statement for the development was 74 ecosystem credits for 
Paperbark Swamp Forest of the coastal lowlands (NR 217), 49 species credits for Mitchell’s 
Rainforest Snail (Thersites mitchellae), 37 species credits for Common Planigale (Planigale 
maculata), eight (8) species credits for the Black Bittern (Ixobrychus flavicollis) and eight 
species credits for the Pale-vented Bush-hen (Amaurornis moluccana). 

An application for a red flag determination is required because there is 0.64 hectares of 
potential habitat for Mitchell’s Rainforest Snail (Thersites mitchellae) at the development site 
and this species has been identified in the Threatened Species Profile Database as being 
unable to withstand further loss in the Northern Rivers CMA area. 

1.2 Summary of impacts on the red flag area 

Mitchell’s Rainforest Snail has very specific habitat preferences and is known to occur in 
lowland rainforest dominated by Archontophoenix, Ficus and Erythrina spp. and Swamp 
Sclerophyll Forest with a rainforest understorey (Stanisic 1999, NPWS 2001). Vegetation within 
the study area is restricted to Paperbark Swamp Forest although there are some species that 
are characteristic of lowland rainforest vegetation that occur in this vegetation community 
including the presence of Archontophoenix ramsayi (Bangalow Palms) and Ficus spp (Figs).  

Targeted surveys for Mitchell’s Rainforest Snail were completed within the proposal area by Dr 
John Stanisic in January 2001 as part of a Species Impact Statement that was completed for 
the proposal by Sandpiper Ecological Surveys (Sandpiper Ecological Surveys 2001). Dr 
Stanistic is a specialist in land snail expert who has authored numerous publications on 
Mitchell’s Rainforest Snail (Stanisic 1998, 1999, 2000). 

Dr Stanistic did not record this species within the proposed bypass survey corridor and his 
report concluded that due to the disturbed conditions and lack of preferred habitat there was a 
low likelihood that this species would occur within the proposed corridor (Stanistic 2001). This 
report however did identify potential habitat for the species within a small area of subtropical 
lowland rainforest on the eastern side of the rail corridor. This area is not within the proposed 
bypass corridor (Stanisic 2001).  

Additional targeted surveys for Mitchell’s Rainforest Snail were not undertaken as part of the 
Biobanking Assessment for the proposal. However the OEH wildlife atlas has one record of this 
species approximately 200 metres to the west of the site and a second record approximately  
150 metres to the south east (OEH 2015a). Given these nearby records and the length of time 
that has passed since the survey completed by Stanistic the precautionary principle has been 
adopted and it has been assumed that there is 0.63 hectares of marginal habitat for Mitchell’s 
rainforest snail in the south of the study area, adjacent to Cumbebin Swamp.  

The planning process for the proposal and the associated BioBanking Assessment included 
efforts to avoid impacts on red flag areas as far as possible. The proposed development has 
been sited and designed to avoid, where possible, native vegetation and habitat resources on 
the site. Within areas of native vegetation the area to be impacted has been confined to the 
smallest area possible to enable the construction of the bypass. Site compounds, spoil areas 
and laydown areas would be restricted to areas of exotic vegetation or cleared land. There is 
limited other scope for further avoidance of ecological impacts for the proposal as the design is 
constrained by the location of the existing Council road reserve. 
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The final proposal design will result in an impact on a red flag area through the proposed 
removal of a small area of potential habitat for Mitchell’s Rainforest Snail (Thersites mitchellae) 
in the southern portion of the route. This species is listed as endangered under the NSW 
Threatened Species Conservation (TSC) Act 1995 and Critically Endangered under the 
Commonwealth Environment Protection and Biodiversity Conservation (EPBC) Act 1999. A total 
area of 0.63 hectares of marginal habitat for Mitchell’s Rainforest Snail (Thersites mitchellae) 
would be removed for construction of the development as shown in Figure 1-2. 

The development also has the potential to result in a number of indirect impacts to nearby 
potential habitat. These impacts include alterations to hydrology and introduction of weeds and 
pathogens. A range of mitigation measures have been developed that would reduce the 
likelihood of adverse indirect impacts arising from the proposal. These measures are described 
in Section 2. As such it is considered unlikely that the proposal would have any significant 
indirect impacts on habitat for Mitchell’s Rainforest Snail. 
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2. Red flag criteria assessment 
If a proposed development includes an impact on a red flag area, then in order for a biobanking 
statement to be issued, the proponent requires a determination from the Chief Executive of 
Office of Environment and Heritage (OEH) that the development will improve or maintain 
biodiversity values. The Chief Executive can only make that determination if satisfied that the 
criteria set out in subsections 9.2.4.1 (b), 9.2.5, 9.2.6 and 9.2.7 of the OEH (2014) methodology 
are met (a ‘red flag variation’). An assessment of the section 9.2 criteria as they relate to the 
development is presented below. 

2.1 Consideration of options to avoid impacts on the red flag 
area 

2.1.1 Avoidance and mitigation of adverse impacts on the red flag area 

Impacts of the proposal on native vegetation and fauna habitat have been avoided where 
possible through the planning and design process which has included the investigation of 
various alignment options. Within areas of native vegetation that would be impacted, the 
disturbance area has been confined to the smallest area possible to enable the construction of 
the bypass. Site compounds, spoil areas and laydown areas would be restricted to areas of 
exotic vegetation or cleared land. There is limited other scope for further avoidance of ecological 
impacts for the proposal as the design is constrained by the location of the existing Council road 
reserve.  

The proposed development has been subject to numerous ecological assessments since the 
project was first proposed. These have included: 

 Parsons Brinkerhoff (2003), Byron Bay Town Centre Mini Bypass and Bus Transit 
Station, Statement of Environmental Effects. 

 PPK Environment and Infrastructure (2001), Environmental Impact Statement for Byron 
Bay Town Centre Bypass. 

 Sandpiper Ecological Surveys (2001), Species Impact Statement for Byron Bay Town 
Centre Bypass. 

 Mills and Associates Pty Ltd (1996), Flora and Fauna Study – Byron Bay Town Centre 
Environmental Impact Statement. 

 Mills and Associates Pty Ltd (1997), Species Impact Statement – Byron Bay Town Centre 
(Fauna survey). 

 Landscape Assessment, Management and Rehabilitation Pty Ltd (1997), Species Impact 
Statement - Byron Town Centre Bypass (Flora survey). 

These assessments have identified a number of threatened species and other ecological 
constraints and as such the following measures have been developed and would be 
implemented to avoid and minimise impacts: 

Construction 

A Construction Environmental Management Plan (CEMP) would be developed for the 
construction phase of the project, and would be prepared prior to the commencement of 
construction. The CEMP would include, as a minimum, industry-standard measures for the 
management of soil, surface water, weeds and pollutants, as well as site-specific measures 
including the procedures outlined below. The CEMP would be prepared and implemented by 
the contractor. 
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The proposed measures would include environmental safeguards for protection of nearby 
vegetation and waterways in accordance with relevant policy documentation and Government 
guidelines.  

The CEMP for the proposal would include the following mitigation measures as a minimum. 

 All equipment must be refuelled at least 20 metres away from drainage lines or wetlands 
and all fuel and chemical storages would be bunded. 

 An erosion and sediment control plan, which would include: 

– Installation of erosion and sediment control measures prior to construction. 

– Regular inspection of erosion and sediment control measures, particularly following 
rainfall events, to ensure their ongoing functionality. 

– Restriction of stockpiles to identified construction compounds, in areas of cleared land 
and exotic grassland and management of these stockpiles to ensure no offsite impacts 
through dust generation or sedimentation. 

– Areas of bare ground to be stabilised as soon as practicable after construction to 
minimise the time bare earth is exposed to erosion and weed invasion. 

 A vegetation management plan (VMP), which would include (but not be limited to) the 
following: 

– Delineation and protection of exclusion zones around native vegetation adjacent to the 
development site. 

– Communication with construction personnel of the conservation value of surrounding 
habitats and their responsibilities with regards to protecting these habitats during 
construction. 

– Hygiene procedures to prevent the introduction and spread of pathogens such as 
Phytophthora and Myrtle Rust in areas of native vegetation. These would include 
exclusion zones around retained areas of native vegetation and/or provision of 
machine and footwear washdown stations for all equipment and personnel working in 
areas of native vegetation. 

 A weed management sub-plan to the VMP, including a description of: 

– Type and location of weeds of concern (including noxious weeds) within the subject 
site. 

– Sensitive receivers (such as native vegetation and waterways) within or adjacent to 
the subject site. 

– Measures to prevent the spread of weeds, including hygiene procedures for 
equipment, footwear and clothing. 

– Proposed weed control methods and targeted areas. 

– Weed disposal protocols. 

 A fauna management plan, including (but not limited to) the following: 

– A Mitchell’s Rainforest Snail management protocol, including pre-clearing surveys for 
snails and salvage and relocation of any snails and/or suitable shelter sites that are 
detected in the subject site into areas of adjoining suitable habitat.  

– Wildlife would not be handled wherever possible. Construction staff would only handle 
wildlife in an emergency situation. Uninjured wildlife would be gently encouraged to 
leave the site by the ecologist/ wildlife specialist. Injured wildlife would be taken to a 
local wildlife carer or veterinarian for treatment and care if necessary. 
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– Clear marking/erection of exclusion fencing around protected vegetation areas and 
delineation of ‘no-go’ areas. 

– Targeted pre-clearing surveys in accordance with the Mitchell’s Land Snail protocol. 
Pre-clearing surveys would include targeted searches of the subject site for snails and 
salvage and relocation of any snails and/or suitable shelter sites that are detected. 
Snails and/or suitable shelter sites would be relocated to appropriate nearby Mitchell’s 
Land Snail habitat. Snail collection and relocation would need to be conducted by 
appropriately experienced ecologists under a Licence obtained under Section 91 of 
the TSC Act. 

Operation 
 Council control of noxious weeds within the road reserve to prevent the spread of 

propagules into retained areas of native vegetation. 

 Lighting would be designed to minimise light spill into adjacent areas of native vegetation 
within the Cumbebin Swamp. 

2.1.2 Measures to improve or retain the viability of the red flag area 

The vegetation within the red flag area on the site is currently in moderate / good condition.  The 
patch of vegetation has evidence of past disturbance and has been impacted by edge effects 
and weed invasion associated with the disused rail line to the west.  

Measures to improve or retain the viability of the red flag area have been included in the 
planning and assessment process for the proposal. As stated above, direct impacts on the area 
of potential habitat for Mitchell’s Rainforest Snail which comprises the red flag area have been 
avoided as far as is practicable and are restricted to the removal of 0.63 hectares of marginal 
habitat within the development footprint. The proposal would result in the conservation of 
approximately 7-10 hectares of similar habitat for this species within a proposed biobank site 
which would be located in close proximity to the impacted vegetation. The biodiversity value of 
this vegetation would be improved through conservation and management as a biobank in 
accordance with an appropriate Management Actions Plan (MAP). 

2.1.3 Viability of the red flag area 

In making an assessment that the viability of biodiversity values in a red flag area is low or not 
viable, the Chief Executive of OEH must be satisfied that at least one of the following factors 
applies:  

(a) The current or future land uses of land surrounding the red flag area (other than the land use 
proposed in the biobanking statement application) reduce its viability or make it unviable. 
Relatively small areas of native vegetation surrounded or largely surrounded by intense land 
uses, such as urban development, can be unviable or have low viability because of 
disturbances from urbanisation, including edge effects.  

(b) The size and connectedness of native vegetation in the red flag area to other native 
vegetation is insufficient to maintain its viability. Relatively small areas of threatened species 
habitat isolated from areas of native vegetation can be unviable or have low viability.  

(c) The condition of threatened species habitat in the red flag area is substantially degraded 
resulting in loss of, or reduced, viability. 

Current known or future use of surrounding areas  
The development site comprises land adjoining and running parallel to the Murwillumbah 
Branch of the North Coast Rail Line, located immediately to the west of the Byron Bay town 
centre. The site location and proposal site are shown in Figure 1-1. 
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The proposal would be constructed within the existing developed and undeveloped Butler Street 
road reserve. The southern section of the proposal site forms the eastern boundary of the 
Cumbebin Wetland while to the east is the railway and urban development. In the northern 
section of the development site the vegetation to be impacted adjoins the rail and existing urban 
development to the east and the Glen Villa Resort and Caravan Park to the west. The land 
zoning for the red flag area is predominantly 9(a) proposed road reserve Under the Byron Local 
Environment Plan 1988. 

Vegetation and other land uses surrounding the red flag area are shown in Figure 1-2. 

Previous targeted survey did not record any Mitchell’s Rainforest Snail individuals within the 
development site, nor did they find any evidence (i.e shells or shell fragments) that this species 
occurs within the development site (Stanisic 2001). Vegetation within the site consists of Swamp 
Paperbark forest with some rainforest elements. Although there are some elements of potential 
habitat for this species at the site Stanisic concluded that habitat for Mitchell’s Rainforest Snail 
is restricted to a small area on the eastern side of the rail corridor (Stanisic 2001). This area is 
not within the proposed bypass corridor.   

Due to the time that has elapsed since the survey completed by Stanisic, the nearby records 
and the lack of targeted surveys during the biobanking assessment the precautionary principle 
has been applied and it has been assumed that 0.63 hectares in the south of the proposed 
development area could be marginal habitat for this species as it contains some rainforest 
elements.  

This area is considered to have reduced viability as it is substantially degraded and has already 
been impacted through weed invasion and other edge effects associated with the adjacent rail 
line and urban development.  

Size and connectivity  
The development site would impact on approximately 0.63 hectares of marginal habitat for 
Mitchell’s Rainforest Snail. Potential habitat for this species that is proposed to be cleared on 
the site has been impacted by the presence of invasive weeds, past clearing activities and 
nearby urban development. The development site has connectivity to offsite vegetation to the 
west, south and northwest. Connectivity to the north is constrained by the presence of urban 
development and the rail line constrained connectivity to the east. The narrowest width of native 
vegetation through the site is approximately 100 metres. 

The study area is continuous with large areas of remnant vegetation to the south and west that 
occur within the Cumbebin Wetland. To the north and east are predominantly urban areas within 
the Byron Bay township. The development site is located on the northeastern boundary of a 
vegetated patch that is approximately 1,700 hectares in area, of which approximately 240 
hectares is Paperbark Swamp Forest (EcoLogical 2005).  

Fauna movement corridors that involve the development site are largely south to west with 
adjoining residential lands severing the site from vegetation located to the east.  

Condition of the red flag area 
The red flag area has been partially degraded as it occurs along an existing edge and has been 
impacted by weed invasion, previous clearing, and other human disturbances. Paperbark 
Swamp Forest at the site meets the BBAM definition of moderate/good condition but is below 
benchmark condition for a number of the vegetation and habitat variables measured in plot/ 
transects.  
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Vegetation within the development site contains a moderate to high level of weed infestation 
with species including Senna (Senna pendula var. glabra), Lantana (Lantana camara), Umbrella 
Tree (Schefflera actinophylla), Crofton Weed (Ageratina adenophora) and Urochloa mutica 
(Para Grass). There is also unrestricted access to the site from the caravan park to the west 
and from the east along the railway which would further contribute to the establishment and 
proliferation of exotic flora species in the area. 

Conclusion 
The red flag area has been exposed to previous clearing, uncontrolled human access, weed 
invasion, predation of native fauna by exotic predators and domestic pets and without a change 
in land use and active management, these impacts would continue to degrade the condition of 
the red flag area over time. Impacts to the red flag area from the development are limited to an 
area of approximately 0.63 hectares of marginal habitat for Mitchell’s Rainforest Snail.  

2.1.4 Contribution of red flag area to regional biodiversity values 

In making an assessment that the contribution of that red flag area to regional biodiversity 
values for the species is low, the Chief Executive of OEH must be satisfied that:  

(a) Relative abundance of the individual threatened species, threatened population or 
threatened species habitat on the site, whether habitat and/or the number of the threatened 
species in the region, would allow the species to bear temporary loss at the development site 
while gains are being achieved at potential biobank site(s) within the same region, or  

(b) The relative importance of the relationship of the local population to other 
population/populations of the species in the region is low. This must include consideration of the 
interaction and importance of the local population to other population/populations for factors 
such as breeding, dispersal and genetic viability/diversity, and whether the local population is at 
the limit of the species’ range.  

Extent and distribution 
Mitchell’s Rainforest is known only from areas of lowland subtropical rainforest and swamp 
sclerophyll forest with rainforest understorey between the Richmond and Tweed Rivers in north-
east NSW. This includes areas contained within the Southeast Hills and Ranges Murwillumbah 
IBRA subregion where the proposal is located and the adjacent Richmond Tweed Scenic Rim 
IBRA subregion to the south. 

Records of Mitchell’s Rainforest Snail are distributed along the coastal plain between Banora 
Point in the north and Lennox head in the south. The species has been recorded at five 
locations Stotts Island, Banora Point, Byron Bay, Suffolk Park and Lennox Head (NPWS 2001). 
The largest known population of the species and largest remaining single area of habitat is 
located in Stotts Island Nature Reserve near Murwillumbah, approximately 55 kilometres north 
of the development site. A complex of smaller populations have also been recorded in and 
around the Cumbebin Wetland which is located to the west of the development site and to the 
south east of the development site near Byron Bay Golf Club (NPWS 2001, OEH 2015a).  
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The NSW Wildlife Atlas has 210 records of Mitchell’s Rainforest Snail. Of these records 128 
occur within 10 kilometres of the development site and three records occur within 1 kilometre of 
the site. No individual Mitchell’s Rainforest Snails have been recorded within the development 
site and the Paperbark Swamp Forest vegetation that would be disturbed as a result of the 
proposal represents only marginal potential habitat for this species which is known to be largely 
restricted to areas of Subtropical Lowland Rainforest.  This habitat is therefore not considered to 
be significant for the breeding, dispersal and genetic viability of the local population of Mitchell’s 
Rainforest snail.   

For the purpose of this assessment GIS has been analysed to determine the extent of suitable 
habitat present within the Southeast Hills and Ranges Murwillumbah IBRA subregion where the 
proposal is located and the adjacent Richmond Tweed Scenic Rim IBRA subregion where the 
species has also been recorded. 

According to the NSW Vegetation Information System (OEH, 2015b), Lowland Rainforest 
correlates to FE 168 and Paperbark Swamp Forest correlates to FE112 in the OEH (NPWS 
1999) Forest Ecosystem Classification and mapping for the upper and lower north east 
Comprehensive Regional Assessment (CRA) regions. EcoLogical revised and updated this 
mapping in 2005 (EcoLogical 2005). Lowland Rainforest also correlates to vegetation mapped 
as Regional Ecosystems (RE) 12.3.1, 12.8.3 and 12.8 by the Queensland Herbarium Regional 
Ecosystem Description Database (REDD) and Paperbark Swamp Forest correlated with RE 
(RE) 12.3.5 (Queensland Herbarium 2015). The EcoLogical (2005) mapping and Queensland 
Government RE Mapping was analysed in GIS to provide the estimates of the regional 
occurrence of Mitchell’s Rainforest habitat. 

Relative abundance of habitat  
Mapping completed by EcoLogical (2005) and the Queensland Herbarium (2015) indicates that 
there is approximately 20,358 hectares of Lowland Rainforest and 3,665 hectares of Paperbark 
Swamp Forest within the Southeast Hills and Ranges Murwillumbah and Richmond Tweed 
Scenic Rim IBRA subregions, the removal of 0.63 hectares of Paperbark Swamp Forest would 
therefore represent a decrease of less than 0.003 percent of potential habitat for this species in 
these two IBRA subregions. 

Conclusion 
The red flag area being impacted is very small (0.63 hectares and represents only 0.003 
percent of similar habitat in the Southeast Hills and Ranges Murwillumbah and Richmond 
Tweed Scenic Rim IBRA subregions). Furthermore the red flag area associated with the 
development site has been degraded due to previous clearing activities, influence of edge 
effects, the presence of invasive weeds and other human disturbance. 

2.2 Proposed biobank site description for securing offsets 

BioBanking provides a framework for trading biodiversity values and offsetting development 
impacts without requiring a direct connection between a development and a specific offset site. 
The following section describes the approach to identifying and securing a suitable biobank site 
to offset impacts on the red flag area to provide the Chief Executive Officer with greater 
certainty that the development would improve or maintain biodiversity values.  

The development would impact on approximately 0.63 hectares on a ‘red flag’ vegetation type 
which equals 49 species credits in accordance with the BBAM. A suitable biobank site would 
need to be a minimum of 7-10 hectares in size (based on previous biobanking assessments 
completed by GHD).  
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As such, Council have completed an initial analysis of properties in their ownership which may 
satisfy the biobanking credit requirements of the proposal. Council considered the following 
matters when identifying these sites: 

 Preferred biobank site to be classified ‘Operational land’ to avoid use of ‘Community 
land’, which may be perceived by the community to be already conserved, as offset for 
proposal impacts. 

 The site would contain the same vegetation type as that being impacted by the proposal, 
Paperbark Swamp Forest (EEC), to achieve the ‘like to like’ principle. If no such site is 
available, the site would contain Swamp Mahogany Swamp Forest (EEC) as this is the 
only other vegetation type the proposal can use to source the biobanking credits. 

 The site would be contiguous with the same patch of vegetation being impacted if at all 
possible as this would help ensure the biobank site contains suitable habitat for Mitchell’s 
Rainforest Snail.  

Council have identified four potential properties which would satisfy these requirements. Council 
will now proceed to undertake additional specialist studies to identify the preferred biobank site. 
These studies will include: 

 Analysis of the potential minimum number of biobanking credits that can be generated 
from each site to ensure the final site is large enough to generate the number of credits 
required. An initial estimate of credits that could be generated indicates two of the 
potential sites may not be large enough, so further detailed assessment is required to 
confirm whether they will have the capacity to generate the credits required. 

 Completing a detailed biobanking assessment of the preferred biobank site. This would 
involve detailed field surveys, GIS analysis, credit calculations and preparation of a 
biobanking assessment report in accordance with the BBAM. 

 Preparation of a detailed Management Action Plan (MAP) and Total Fund Deposit (TFD) 
calculation. These documents set out the rehabilitation and management actions 
required, and the associated costs, to manage the biobank site for conservation in 
perpetuity. 

 Completion of a biobanking application and submission of the required documents to 
OEH to have the biobanking agreement approved and a conservation covenant placed 
over the land in perpetuity. 

Securing the most suitable potential biobank sites under a biobanking agreement would ensure 
that biodiversity values would be conserved and maintained. 
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3. Conclusion 
Based on the consideration of the red flag variation criteria in this report, the proposed 
development of 0.63 hectares within a red flag area would comprise a minor impact on the 
regional occurrence of potential habitat for Mitchell’s Rainforest Snail. 

In the context of the site and surrounding land uses, the red flag area would make a minor 
contribution to biodiversity values, if retained. It is at the far edge of an extensive patch of 
habitat with existing impacts including previous clearing, weed invasion, edge effects from 
neighbouring development and predation of native fauna by exotic predators and domestic pets. 
There are extensive areas of the EEC that comprise the red flag area within the immediate 
vicinity of the development site and within the region, in good condition. 

The development proposal includes measures to avoid or mitigate impacts on native biodiversity 
and would offset impacts through the retirement of biodiversity credits from a proposed biobank 
site/s in the immediate vicinity. The conclusion of this assessment is that the proposed impacts 
on the red flag area are consistent with the determination that the development as a whole 
would improve or maintain biodiversity values. 
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5. Disclaimer 
This report: has been prepared by GHD for Byron Shire Council and may only be used and 
relied on by Byron Shire Council for the purpose agreed between GHD and the Byron Shire 
Council as set out in section 1.1 of this report. 

GHD otherwise disclaims responsibility to any person other than Byron Shire Council arising in 
connection with this report. GHD also excludes implied warranties and conditions, to the extent 
legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 
specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 
encountered and information reviewed at the date of preparation of the report.  GHD has no 
responsibility or obligation to update this report to account for events or changes occurring 
subsequent to the date that the report was prepared. 

GHD has prepared this report on the basis of information provided by Byron Shire Council and 
others who provided information to GHD (including Government authorities)], which GHD has 
not independently verified or checked beyond the agreed scope of work. GHD does not accept 
liability in connection with such unverified information, including errors and omissions in the 
report which were caused by errors or omissions in that information. 
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