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The Structure Plan 
7  

7  

7  

7.1 Introduction 

This Section of the LES has been prepared to: 
§ demonstrate that the site is capable and suitable to be developed for urban purposes; and  

§ guide future development of the site once rezoned for urban development;  

§ Inform the recommended zoning strategy for the site; and 

§ assist in Council in preparing a Development Control Plan to allow for the future development  of the site.  

It is not proposed to be a binding legislative framework which must be followed by developers rather a guide to 
demonstrate how the site can be developed once rezoned. 
  

7.2 Local Context and Surrounding Future Development 

Significant new development is not expected to occur on land nearing the site to the south, east or west. That 
land is already developed, constrained or not identified as a growth area in any strategic planning document. 
Further to the west, there is a significant amount of land mapped by LMCC as an employment investigation zone.  
All foreseeable significant urban development in the direct vicinity will occur on the 325ha parcel of land located 
on the northern side of George Booth Drive, bound by the Newcastle Link Road to the north, Cameron Park to 
the east and Cameron Park Drive to the west. That area is known as the Northlakes Urban Release Area, and it 
has a total size of approximately 325ha. The area zoned for residential development is around 207ha, which will 
provide for up to 4,000 dwellings. 
 
Part of the Northlakes Urban Release Area is the Pambulong Forest Estate, which is adjacent to the Edgeworth 
site, separated by George Booth Drive. The Estate was originally approved for around 600 lots in 2005. Since 
that time, several modification applications have been approved, allowing the density of the development to 
increase, however the intent and general characteristics of the development remain the same. The Estate will 
contain the following:  

§ one commercial lot adjoining George booth Drive with an area of 7.2ha; 

§ three large, medium density residential development lots to the north and east of the commercial area, with 
a total area of 6.6ha;  

§ fifteen smaller medium density residential development lots which are proposed for small lot housing;  

§ around 600 standard residential lots;  

§ a neighbourhood park; and  

§ drainage reserves and a residue lot.  

 
The commercial lot will contain the Pambulong Forest Marketplace, which is a retail centre comprising of 
commercial premises and shops with associated car parking and landscaping. That development was approved 
on 3 June 2010 and will contain the land uses indicated in Table 7.1 below. 
 
Table 7.1 Pambulong Forest Marketplace 

Use Stage 1 (GFA) Stage 2 (GFA) 

Supermarket 4,200m2 - 

Specialty Shops 2,267m2 2,880m2 
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Use Stage 1 (GFA) Stage 2 (GFA) 

Kiosks 100m2 50m2 

Discount Department Store - 7,350m2 

Commercial Offices  300m2 80m2 

Mini Major - 1,450m2 

Total car parking spaces 288 open 401 

Arcades 1,240m2 1,853m2 

Total GFA 8,795m2 12,435m2 

21,230m2 

 
 
Development of the Edgeworth urban release area will need to consider the nature of the development occuring 
to its north and ensure that it is complementary.  Through development of the site there is an opportunity to 
consolidate Edgeworth as new town centre in the locality.   
 
 

7.3 Urban Design Character and Form  

7.3.1 Design Considerations and Guidelines 

The vision for the study area has been based on the following overarching principles: 
 
1. Urban development should be responsive to the existing site opportunities and constraints 

including: 

§ existing planning, physical and environmental constraints as described previously in this LES; 

§ visual significance and view potential of the existing setting; 

§ need to preserve and enhance existing areas and features of high scenic amenity and ecological 
value wherever possible with compatible new uses; 

§ implementation of buffers between potentially conflicting land uses; and 

§ recognise opportunity in new development to enhance the setting of existing areas offering only 
minimal visual interest. 

 
2. Development Objectives 

§ need to establish a minimum area of development to ensure financial viability of the release area; 

§ identify uses that optimise the urban development potential of the site without compromising the 
environmental values and visual qualities of the setting; 

§ provide an appropriate mix of residential densities and land uses depending on the opportunities and 
constraints within the study area; 

§ provide a diverse range of public facilities and recreational opportunities that establishes a desirable 
community lifestyle and strong sense of identity; 

§ optimise the existing natural attributes of the setting to create a unique new community that sets 
itself apart from other conventional developments in the area; 

§ ensure adequate pedestrian and vehicular links to adjoining residential, commercial, community and 
education services to ensure permeability and legibility in the urban environment; and 

§ identify development opportunities that respond to anticipated demographic and market demands. 
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3. Design Objectives 

§ minimise the physical and environmental impact onto the site in the provision of new public 
infrastructure and built form and to ensure that these elements are complimentary and integral with 
the natural systems; 

§ maintain and optimise the unique visual qualities and recreational opportunities of the setting to the 
benefit of the new community and outside users; 

§ provide a healthy and active lifestyle setting that encourages walking and other non-vehicular forms 
of access; 

§ provide optimal connectivity between uses within the site and surrounding areas; 

§ promote built form and an urban design character that is complimentary with the natural and rural 
context of the site; 

§ create a strong sense of legibility within and between precincts; 

§ create a sense of place where local residents are empowered by their own community. Building an 
urban setting that encourages social interaction while ensuring areas of privacy; 

§ creating an environment that offers a high sense of public safety through the principles of crime 
prevention through environmental/urban design; and 

§ optimising water management systems that are complimentary with the visual and recreation 
objectives. 

 
7.3.2 The Structure Plan 

Based on the overarching principles set out above, the Structure Plan establishes a variety of land uses for the 
site including environmental conservation, open space, low density to medium density residential development 
and mixed use. The Structure Plan is shown as Illustration 7.1 and outlines the preferred development strategy 
that has informed the preparation of the LEP. Although the Structure Plan is based on the opportunities and 
constraint mapping undertaken as part of Section 4, it does not exclude all identified constrained land from 
future urban development. The Structure Plan seeks to ensure that, while sufficient land is maintained for 
ecological, drainage and open space purposes, the most efficient use of the land in terms of its future 
development is achieved. 
 
The development footprint is approximately 46.7ha, which represents 49% of the total site area. This reflects the 
need to retain a large proportion of the site for purposes other than urban development because of the various 
environmental, visual, engineering, servicing and planning constraints outlined earlier in this report. The 
suggested function, size and character of the uses within the Structure Plan are described below. 
 
7.3.3 Development Areas 

The Structure Plan includes three types of development areas, which are identified as follows: 

Low Density Residential: low density precincts at the periphery of the developable area of the site;  

Medium Density Residential: medium density precinct near the George Booth Drive entrance to the 
developable area of the site; and  

Mixed Use: employment/residential precinct providing for mix of offices, low impact light 
industrial uses and residential uses, located at the visually exposed and 
acoustically affected areas of the site.  

 
The development within each area should be designed to complement the other areas.  This could be achieved 
through a site specific development control plan and building design guidelines.  Development within the areas 
should be designed to optimise their local setting attributes such as attractive bushland views while 
complimenting and protecting other more sensitive visual and physical site features such as heritage items, 
drainage lines, remnant vegetation and ridgelines. 
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A description of the suggested urban design and visual character for each area as well as the possible range of 
community facilities for the site is provided below. It should be noted that these are suggested urban design 
concepts which could be considered in the preparation of a comprehensive Development Control Plan for the 
site. 
 
Each area will need to incorporate appropriate buffers between land that is to remain rural and the proposed new 
urban interface. Location and size of these buffers will need to be considered at the Development Application 
stage. 
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Low Density Residential Area  
Development within this area would be limited to low density residential, including some small lots, incorporating 
dwellings of up to two storeys. The Low Density Residential Area is located on the periphery of the developable 
portion of the site, with remnant bushland adjoining it on the western and southern sides.  
 
The street environment of this neighbourhood should have a strong urban character. The smaller lot sizes could 
result in reduced building setbacks from street boundaries and tighter external spaces at the rear and sides of 
buildings. The neighbourhood should have a legible and interconnected system of streets and footpaths that aim 
to provide safe access for residents while encouraging walking and cycle activities. The walk and cycle network 
would need to have a high level of functionality and connectivity, to encourage residents to use this form of 
transport to access George Booth Drive and the Pambulong Forest Marketplace. Residents would need to have 
easy access to the large areas of open space located through the middle of the site.  The street pattern would 
incorporate a series of interconnected roads, with minimal cul-de-sacs. .  
 
Possible community facilities and services include small local parks of open grassland, perimeter planting and a 
seating niche and walkways and bike paths. 
 

 

 
  

Plate 7.1 Indicative Residential Character for the Low Density Residential Area 

 
Medium Density Residential Area  
This medium density residential area is located in a prominent position but set back from George Booth Drive to 
avoid noise impacts.  Residents of this area will be within easy walking distance of George Booth Drive and the 
Pambulong Forest Marketplace, making it ideal for a more intensive urban environment. The area will incorporate 
a mixture of detached dwellings and multi-unit dwellings of up to two storeys occupying smaller lot sizes to 
generate a relatively large residential population. This will assist address the lack of development potential and 
associated population base elsewhere in the study area due to environmental constraints.  Given the proximity to 
the Pambulong Forest Marketplace, seniors living or a retirement village may also be appropriate in this area. 
 
The street environment of this neighbourhood should have a stronger urban character than the other residential 
precincts. The smaller lot sizes could result in reduced building setbacks from street boundaries and tighter 
external spaces at the rear and sides of buildings. As with the Low Density Residential Area residents should 
benefit from close proximity and easy access to areas of open space. Like all residential areas within the site, 
this neighbourhood will contain carefully conserved significant trees that will provide enduring visual amenity. 
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The neighbourhood should have a legible and interconnected system of streets and footpaths that aim to provide 
safe access for residents while encouraging walking and cycle activities. The recommended street pattern would 
be designed to ensure a high level of connectivity for motorists, pedestrians and cyclists.   
 
Possible community facilities and services: 

§ A small, neighbourhood precinct including a convenience store and park facilities;  

§ passive recreation areas; and 

§ walkways and bike paths. 

 

  

  

 

Plate 7.2 Indicative Residential Character for the Medium Density Residential Area 

 
Mixed Use Area 

The mixed use area is located along George Booth Drive in the North of the study area which is both visually 
exposed and subject to acoustic impacts from traffic.  The precinct will be seen straight away when entering the 
site and is within easy walking distance of George Booth Drive and the Pambulong Forest Marketplace.  This 
makes it possible for tenants to access the precinct via public transport.  Buildings will have a maximum height of 
two storeys and will be designed to complement the nearby residential precincts.  As suggested by the name, 
buildings will have a range of uses including commercial, light industrial and residential.  
 
The Mixed Use Area will provide flexibility in the type of uses permissible which will cater for changing trends in 
business mix and the need for identification of smaller parcels of urban light industrial land to meet the demand 
of mixed residential/light trade and knowledge based industry.  This type of precinct would cater for people 
involved in industries such as media and digital content industries, film, television, music, design, publishing, 
computer games, advertising, architecture and the arts.  The mixed use zone would allow people working in 
these types of industries to set up their practice/operations in this locality whilst also living onsite or close to their 
place of business.  
 
The built form will be relatively dense, and will achieve a high level of visual amenity through contemporary 
design and the retention of significant trees.  Again, the street network will be highly legible and interconnected, 
providing for ease of movement for motorists, cyclists and pedestrians.   
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Plate 7.3 Indicative Character of the Mixed Use Area  

 
7.3.4 Community Open Space and Environmental Conservation Areas 

In order to maintain and enhance the visual and environmental values of the existing setting, a large section of 
the study area should be excluded from development. These excluded areas should be retained as 
environmental protection which should surround and infiltrate development areas, dominating their visual 
character and creating attractive settings for residents while protecting the site’s natural and aesthetic amenity 
for the benefit of the wider community.  Cycle paths should be created through this environmental protection area 
to enable connectivity to the existing residential community to the south.   
 
Regeneration and vegetation management throughout the environmental protection area is also encouraged to 
overcome the effects of past destructive practices. This should aim to provide improved habitat for native fauna.  
 
A 50 m wide vegetated buffer should remain and be enhanced where necessary along both sides of the 
transmission lines.  This buffer will improve the visual amenity of the site from the residential and industrial 
precincts and will provide additional environmental value.  The transmission line easement will be utilised for 
passive community open space and will incorporate bike paths and some play equipment.   
 
Included within the low and medium density precincts there should be community open spaces, made up of small 
pockets of existing remnant native vegetation.  
 
It is recommended that the community open spaces incorporate a network of pedestrian and bicycle paths to 
enhance recreational opportunities of the residents and to create strong connections between the various 
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precincts and to the Pambulong Forest Marketplace. The paths should be designed and located to optimise the 
diversity of visual experiences offered by the site and to incorporate rest areas and interpretive signs to enhance 
the recreational experience for users. 
 

 

 

 

 

 

Plate 7.4 Indicative Community Open Space Areas  
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7.4 Servicing Plan 

7.4.1 Stormwater Management Plan 

An indicative stormwater management plan has been developed to achieve the general objectives outlined 
previously in Section 3.5.3: 

§ ensure no increase in peak flow rates from the site; 

§ treatment of stormwater flows from the developed portions of the site to achieve contemporary water quality 
objectives (indicative values for minimum reductions in pollutant loads are: 80% reduction in total suspended 
solids; 60% reduction in total phosphorus; and 45% reduction in total nitrogen);  

§ incorporation of other general Water Sensitive Urban Design (WSUD) objectives including protecting riparian 
vegetation and integrating stormwater management measures with community open space to improve the 
scenic and recreational amenity. 

 
The purpose of developing a stormwater management plan in this study is to identify appropriate areas of the 
site for stormwater detention and treatment and provide an indication of the type of best practice management 
features relevant to the site and an indicative sizing of these features to achieve the above objectives. 
 
The stormwater management plan is based on dividing the development area into six stormwater catchments.  
Recommended best practice management features for each catchment are shown in Illustration 7.2.  The 
recommended features are described below for each stormwater catchment.  Estimates of stormwater flows and 
pollutants are detailed further below.  The estimates of detention volume requirements are based on hand 
calculations of peak flow rates for existing conditions and post-development conditions for 1, 2, 5, 10, 20, 50 and 
100 year average recurrence intervals (ARI) events.  The detention volume shown in the tables in the following 
sub-sections is the maximum volume required to detain flow rates to existing conditions for the various ARI 
events.  The MUSIC model was used to quantify the pollutant loads and removal efficiencies provided by the 
stormwater treatment measures.  Parameters used in the MUSIC modelling are based on the recent Water By 
Design MUSIC Modelling Guidelines (Water By Design, 2010). 
 
 
7.4.1.1 Stormwater Catchment No.1 – Low-Density Residential Adjacent to Government Road 

This portion of the site is approximately 1.7ha in area and drains to the west towards an ill-defined watercourse 
that drains south-west to Slatey Creek.  This portion of the site is relatively flat with slopes of approximately 2% 
making it amenable to the use of: 
§ grassed / vegetated roadside swales for treatment and carriage of flows; and  

§ end-of-line treatment / detention measures such as bioretention basins and wetlands. 

 
An indicative sizing of an end-of-line bioretention basin to treat the catchment is: 
§ 500m² surface area with 0.5m extended detention depth; and 

§ 300m² filter area with 0.5m filter depth with underdrains. 

 
The treatment effectiveness of the above measure achieves contemporary water quality objectives as shown in 
Table 7.2. Additional at-source controls such as rainwater tanks specifically designed for detention and in-line 
measures such as grassed / vegetated roadside swales would enable the size of the end-of-line treatment / 
detention measure to be reduced while still achieving contemporary water quality objectives. 
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Table 7.2 Stormwater Runoff and Pollutant Loads - Catchment No.1 

Parameter Pollutant Loads / 
Flows from 
Development Area 

Pollutant Loads / 
Flows following 
Treatment / Detention 

Percentage Reduction 
in Pollutant Loads / 
Flows (%) 

Annual Flow (ML/yr) 10.2 9.43 7.3 
Total Suspended Solids (kg/yr) 2,130 85.1 96 
Total Phosphorus (kg/yr) 4.37 0.639 85 
Total Nitrogen (kg/yr) 21.2 10.5 51 
Gross Pollutants (kg/yr) 317 0 100 
Peak Flow Rate (m³/s) 0.26 0.46 220 m³ storage 
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7.4.1.2 Stormwater Catchment No.2 – Medium-Density Residential and Mixed Use Adjacent to Government 
Road 

This portion of the site is approximately 8.8ha in area and also drains to the west towards an ill-defined 
watercourse that drains south-west to Slatey Creek.  Slopes on this portion of the site range from approximately 
10% (relatively steep) in the upper portion to approximately 1% adjacent to Government Road.  The steep slopes 
over most of this area are generally unsuitable to swale drainage and optimal sizing on in-line measures.  
Therefore end-of-line treatment / detention measures such as bioretention basins are recommended in the flat 
area adjoining Government Road as shown in Illustration 7.2.    
 
An indicative sizing of an end-of-line bioretention basin to treat the catchment is: 
§ 2,200m² surface area with 0.5m extended detention depth; and 

§ 1,500m² filter area with 0.5m filter depth with underdrains. 

 
The treatment effectiveness of the above measure achieves contemporary water quality objectives as shown in 
Table 7.3. At-source controls such as rainwater tanks would enable the size of the bioretention basin to be 
reduced while still achieving contemporary water quality objectives. 
 
Table 7.3 Stormwater Runoff and Pollutant Loads - Catchment No.2 

Parameter Pollutant Loads / 
Flows from 
Development Area 

Pollutant Loads / 
Flows following 
Treatment / Detention 

Percentage Reduction 
in Pollutant Loads / 
Flows 

Annual Flow (ML/yr) 59.6 55.8 6.3 
Total Suspended Solids (kg/yr) 13,400 539 96 
Total Phosphorus (kg/yr) 26.4 4 85 
Total Nitrogen (kg/yr) 121 61.6 49 
Gross Pollutants (kg/yr) 1,820 0 100 
Peak Flow Rate (m³/s) 1.65  3.16  1,100m³ storage 

 
 
7.4.1.3 Stormwater Catchment No.3 – Low Density Residential Near Ridgeline 

This portion of the site is approximately 12.8ha in area however 4.6ha of this area comprises the powerline 
easements and vegetated buffers.  The remaining 8.2ha is nominated for low density residential development. 
Catchment No.3 is located upslope of Catchment No.2 with the drainage generally flowing to the same location 
as Catchment No.2.  Catchment No.3 has been separated from the downslope catchment due to the opportunity 
to direct flows to a constructed wetland or bioretention basin in the cleared powerline corridor located in the 
north-west corner of Catchment No.3.  Draining flows to this location is recommended on the basis of: 
§ making use of a cleared and relatively flat portion of the site outside the nominated development area that 

does not have any significant ecological value; 

§ providing the dual benefit of vegetating a portion of this cleared area while providing stormwater treatment to 
the development area; and 

§ removing flows from Catchment No.2 and thereby maximising the developable area of this catchment by 
reducing the treatment area requirements. 

 
Outflows from constructed wetland or bioretention basin would flow north-west along an existing gully towards 
Government Road and then west towards the ill-defined watercourse that drains south-west to Slatey Creek.   
 
Slopes in Catchment No.3 range from approximately 5% to 10%.  Potential treatment measures shown in 
Illustration 7.2 include: 
§ grassed / vegetated roadside swales for some of the perimeter roads where the longitudinal slope is less 

than 4%;  
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§ a grassed / vegetated swale to carry flows from the downstream end of the catchment to the end-of-line 
treatment / detention measure in the cleared powerline corridor; and 

§ a bioretention basin as end-of-line treatment / detention measure in the cleared powerline corridor.  A 
constructed wetland is not considered optimal due to the limited flat area. 

 
An indicative sizing of an end-of-line bioretention basin to treat the catchment is: 
§ 2,000m² surface area with 0.5m extended detention depth; and 

§ 1,400m² filter area with 0.5m filter depth with underdrains. 

 
The treatment effectiveness of the above measure achieves contemporary water quality objectives as shown in 
Table 7.4. At-source controls such as rainwater tanks would enable the size of the bioretention basin to be 
reduced while still achieving contemporary water quality objectives. 
 
Table 7.4 Stormwater Runoff and Pollutant Loads - Catchment No.3 

Parameter Pollutant Loads / 
Flows from 
Development Area 

Pollutant Loads / 
Flows following 
Treatment / Detention 

Percentage Reduction 
in Pollutant Loads / 
Flows 

Annual Flow (ML/yr) 52.9 49.4 6.6 
Total Suspended Solids (kg/yr) 11,200 394 97 
Total Phosphorus (kg/yr) 22.6 3.5 85 
Total Nitrogen (kg/yr) 113 55.2 51 
Gross Pollutants (kg/yr) 1,630 0 100 
Peak Flow Rate (m³/s) 1.54 2.95 1,000m³ storage 

 
 
7.4.1.4 Stormwater Catchment No.4 – Low-Density Residential and Mixed Use near Former Quarry Site 

This portion of the site is approximately 8.3ha in area however 3.9ha of this area comprises the powerline 
easements and vegetated buffers.  The remaining 4.4ha is nominated for low-density residential and mixed use 
development.  The catchment drains to the north-east through a culvert beneath George Booth Drive eventually 
flowing into Cocked Hat Creek.   
 
Slopes on this portion of the site range are approximately 10% (relatively steep) which are generally unsuitable 
to swale drainage and optimal sizing on in-line measures.  Recommended treatment measures include: 
§ on-site detention measures to address the additional runoff associated with the higher percentage 

impervious area of mixed use developments.  This will minimise the size of end-of-line detention / treatment 
measures;  

§ a bioretention basin as end-of-line treatment / detention measure in the existing depressions upstream of the 
culvert beneath George Booth Drive shown in Illustration 7.2.  A constructed wetland is not considered 
optimal due to the limited flat area. 

 
An indicative sizing of an end-of-line bioretention basin to treat the catchment is: 
§ assuming all detention volume is to be provided in the bioretention basin: 

□ 1,600m² surface area with 0.5m extended detention depth; and 

□ 200m² filter area with 0.5m filter depth with underdrains. 

§ assuming on-site detention provides approximately 60% of total volume requirement: 

□ 700m² surface area with 0.5m extended detention depth; and 

□ 500m² filter area with 0.5m filter depth with underdrains. 
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Table 7.5 Stormwater Runoff and Pollutant Loads - Catchment No.4 

Parameter Pollutant Loads / 
Flows from 
Development Area 

Pollutant Loads / 
Flows following 
Treatment / Detention 

Percentage Reduction 
in Pollutant Loads / 
Flows 

Assuming all detention volume is to be provided in the bioretention basin 

Annual Flow (ML/yr) 41.5 41 1.2 
Total Suspended Solids (kg/yr) 5910 428 93 
Total Phosphorus (kg/yr) 14.8 3.08 79 
Total Nitrogen (kg/yr) 99.4 52.7 47 
Gross Pollutants (kg/yr) 1110 0 100 
Peak Flow Rate (m³/s) 0.852 1.96 800 m³ storage 

 

Assuming on-site detention provides approximately 60% of total volume requirement1 

Annual Flow (ML/yr) 41.5 40.2 3 
Total Suspended Solids (kg/yr) 5910 693 88 
Total Phosphorus (kg/yr) 14.8 3.38 77 
Total Nitrogen (kg/yr) 99.4 53.9 46 
Gross Pollutants (kg/yr) 1110 0 100 
Peak Flow Rate (m³/s) 

0.852 1.96 
350 m³ storage in 
bioretention basin 

450 m³ on-site detention 
Note: 1. On-site detention was not modelled in determining pollutant load reductions  

 
 
7.4.1.5 Stormwater Catchment No.5 – Low-Density Residential in North-Eastern Portion 

This portion of the site is approximately 10.6ha in area comprising low-density residential development.  The 
catchment drains to the north-east through a culvert beneath George Booth Drive eventually flowing into Cocked 
Hat Creek.   
 
Slopes on this portion of the site range are relatively steep ranging from approximately 10% to 15%.  These 
steep slopes are generally unsuitable to swale drainage and optimal sizing on in-line measures.  Recommended 
treatment measures include a linear bioretention basin or bioretention swale aligned with the contours on the 
downslope side of the perimeter road as shown in Illustration 7.2.  A constructed wetland is not considered 
optimal due to the limited flat area. 
 
An indicative sizing of an end-of-line bioretention basin to treat the catchment is: 
§ 1,800m² surface area with 0.5m extended detention depth; and 

§ 1,500m² filter area with 0.5m filter depth with underdrains. 

 
 
Table 7.6 Stormwater Runoff and Pollutant Loads - Catchment No.5 Low-Density Residential Area 

Parameter Pollutant Loads / 
Flows from 
Development Area 

Pollutant Loads / 
Flows following 
Treatment / Detention 

Percentage Reduction 
in Pollutant Loads / 
Flows 

Annual Flow (ML/yr) 63.4 59.7 5.9 
Total Suspended Solids (kg/yr) 13,500 681 95 
Total Phosphorus (kg/yr) 26.7 4.81 82 
Total Nitrogen (kg/yr) 129.0 69.2 46 
Gross Pollutants (kg/yr) 1,980 0 100 
Peak Flow Rate (m³/s) 2.0 3.5 1,100m³ storage 

 



 

 LES:  George Booth Drive, Edgeworth 
1062777 

118 
 

7.4.1.6 Stormwater Catchment No.6 – Low-Density Residential in Eastern Portion 

This portion of the site is approximately 1.1ha in area and is located partly on a ridgeline.  The majority of the site 
drains north to either the gully to the north-west of the site or into the street drainage system of Cologne Close / 
Palisade Street.  The drainage ultimately flows to the north-east through a culvert beneath George Booth Drive 
eventually flowing into Cocked Hat Creek.  Slopes on the site are in the order of 5%.   
 
The site adjoins Cologne Close and it is likely that all lots on the site would drain into the existing street drainage 
system.  It is assumed the street drainage system flows to the existing basin located immediately north-east of 
Chandler Close prior to flowing through the culvert beneath George Booth Drive.  The additional pollutants and 
flows into this system from development of Stormwater Catchment No.6 are not considered significant.  
However, if treatment and detention of flows from the site are required then two options are available: 
§ Direct runoff into a treatment and detention measures at the development site prior to discharge into the 

street drainage system (a bioretention basin would be the most applicable measure); or  

§ Retrofit the existing basin near Chandler Close to increase the treatment and detention capacity to 
accommodate the additional loads from the site or other compensatory works such as replacing the concrete 
dish drain with a vegetated swale along the main drainage easement entering the basin. 

 
Assuming that a bioretention basin is constructed at the development site, the indicative size is: 
§ 200m² surface area with 0.5m extended detention depth; and 

§ 150m² filter area with 0.5m filter depth with underdrains. 

 
The treatment effectiveness of the above measure is shown in Table 7.7.  
 
Table 7.7 Stormwater Runoff and Pollutant Loads - Catchment No.6  

Parameter Pollutant Loads / 
Flows from 
Development Area 

Pollutant Loads / 
Flows following 
Treatment / Detention 

Percentage Reduction 
in Pollutant Loads / 
Flows 

Annual Flow (ML/yr) 6.58 6.21 5.7 
Total Suspended Solids (kg/yr) 1510 106 93 
Total Phosphorus (kg/yr) 2.79 0.536 81 
Total Nitrogen (kg/yr) 13.6 7.44 45 
Gross Pollutants (kg/yr) 205 0 100 
Peak Flow Rate (m³/s) 0.27 0.48 75m³ storage 

 

7.4.2 Water Supply 

The proposed water supply strategy is discussed in Section 3.9.1. 

 

7.4.3 Sewerage Strategy  

The proposed water supply strategy is discussed in Section 3.9.2. 

 

 

7.5 Apportionment of Additional Infrastructure and Servicing Costs  

7.5.1 Options Assessment 

§ The current local development contribution system for NSW has recently undergone considerable reform 
and this reform is still ongoing. At present there are generally three ways in which Councils can levy 
contributions.  These are:a contribution levied under Section 94 under an adopted Developer Contribution 
Plan(s); 
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§ a fixed development consent levy levied under Section 94A under an adopted Developer Contribution 
Plan(s); 

§ a contribution levied under a voluntary Planning Agreement between a Planning Authority and person. 
 
The subject site is made up of 5 lots owned by different parties.  The majority of the study area is contained 
within Lot 88 DP 755262 and Lot 107 DP100048 which are owned by Hammersmith Management P/L.  Part lots 
6 and 7 DP4647 are smaller parcels of land and owned by private land owners.  Lot 17 DP 849003 (old tram line) 
is owned by the State Transit Authority.  The fact that site is held in a number of different ownerships makes it 
more complex to equitably levy contributions.   
 
It is likely that most of the infrastructure costs will involve works on Lot 88 DP 755262 and Lot 107 DP100048 
which are owned by Hammersmith Management P/L.  This works could include: 
§ opens space; 
§ community services; 
§ transport facilities – road works, traffic management and pedestrian and cycle facilities; and  
§ stormwater. 
 
Given that it is likely that Council will require the developer Lot 88 DP 755262 and Lot 107 DP100048 of to 
construct most if not all of all required infrastructure it would be up to Council to ensure that the owners of Part 
Lots 6 and 7 DP4647 equitably contribute to the cost of provision of this infrastructure.  Note it is unlikely that Lot 
17 DP 849003 (old tram line owned by State Transit Authority) will have any significant development potential.   
 
It is therefore considered that the fairest way to achieve equitable contribution would be via way of a Voluntary 
Planning Agreement.  It is therefore recommended that Council enter into discussions with all property owners 
that have development potential determine the feasibility of preparing a voluntary planning agreement that 
ensures an equitable distribution of infrastructures costs for the study area.  This could be achieved by 
estimating development yield based on size of land and zoning. 
 
If such an agreement cannot be reached a Section 94 Developer Contribution Plan would need to be prepared in 
order to equitably levy infrastructure costs over the study area. 
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Land Use and Zone Options 
8  

8  

8  

8.1 Main Influencing Factors 

Based on the findings of this LES and associated specialist studies and relevant legislation applying to the site 
and its context, the primary factors influencing land use options are: 

§ flora; 

§ fauna habitat; 

§ wildlife corridors; 

§ bushfire; 

§ soils, slope and geotechnical; 

§ noise; 

§ visual amenity; 

§ existing and future transport corridors; 

§ traffic and access; 

§ water supply; 

§ sewer supply; and 

§ heritage;  

 
The above factors have been previously identified and described in Section 2 and Section 3 of this LES. 
Illustration 4.1 identifies the opportunities and constraints that influence the future urban development of the 
site.   
 
In addition to the above factors it should also be noted that Council’s Integrated Planning Department staff, the 
Proponent and representatives from the Department of Environment, Climate Change and Water have had a 
series of meetings to discuss an appropriate development footprint for the site.  A number of development 
scenarios were discussed.  GeoLINK received correspondence form LMCC dated 6 April 2010 (refer Appendix 
K ) requesting it to finalise the LES taking into consideration 3 development scenarios.  These scenarios have 
been considered in determining an appropriate development footprint for urban development.    
 
 

8.2 Potential Land Use Options  

The subject site is currently zoned 10 Investigation under the Lake Macquarie Local Environmental Plan 2004. 
This is a transitional zone requiring that the site be further investigated to determine an appropriate zone(s).   
The identified environmental constraints that exist within the site limit future land use options for the site. These 
options are discussed below. 
 
The site is identified as a future urban area in the LHRS 2006 and needed to assist Lake Macquarie City Council 
in meeting its housing targets to meet the increasing demand for housing within the LGA.  The site is located in 
proximity to existing and approved future residential areas and is adjacent to the strategically identified and 
approved Pambulong Commercial and Retail Area.  The environmental assessment carried out as part of 
Section 3 of this LES indicates that, aside from ecological impacts, there is no significant impediment to 
rezoning the site for urban purposes.  This is subject to necessary mitigation measures being implemented as 
part of preparation and assessment of any future development application for the site. 
 
The site has significant ecological value in terms of its existing vegetation and its potential use by fauna species. 
It also contains threatened species of flora and fauna as well as Endangered Ecological Communities (EEC’s).  
Therefore zoning the entire site to accommodate urban development is not recommended as it would have an 
unacceptable impact on local biodiversity and on the ecology of the site.  However, given the site’s proximity to 
existing and future residential, retail and commercial development, the need to provide for the increasing 
demand for residential lands within the LGA and its strategic identification as a residential investigation area in 
the Newcastle/Lake Macquarie Western Planning Strategy, it is considered that rezoning part of the site for 
urban development is ecologically sustainable if suitable offsets are in place to compensate for loss of 
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biodiversity.  These offsets must ensure the long-term improvement of biodiversity conservation in the locality 
and must provide legal protection of land to ensure security of management actions. 
 
 

8.3 Potential Zones for the Site 

8.3.1 Proposed Development Footprint 

There are a number of options under Lake Macquarie Local Environmental Plan 2004 (LMLEP 2004) for zoning 
the proposed development footprint to accommodate urban development.  A discussion on each of the possible 
zones is provided below.   
 
8.3.1.1 Residential Development  

There are two specific residential zones contained within Lake Macquarie Local Environmental Plan 2004. These 
are the 2(1) Residential Zone and 2(2) Residential (Urban Living) Zone. 
 
Zone 2 (1) Residential Zone  
The objectives of this zone are: 
§ permit development of neighbourhoods of low-density housing; 
§ provide for general stores, community service activities or development that includes home businesses 

whilst maintaining and enhancing the residential amenity of the surrounding area; 
§ ensure that housing development respects the character of surrounding development and is of good quality 

design; and  
§ provide for sustainable water cycle management. 
This zone generally caters for low density residential development as well as uses that are compatible with low 
density residential development.   
 
Zone 2 (2) Residential (Urban Living) Zone  
The objectives of this zone are: 
§ provide for medium and high density housing; 
§ encourage development of good quality design within the zone; 
§ provide an environment where people can live and work in home businesses and professional services 

whilst maintaining the residential amenity of the surrounding area; 
§ provide residents with good access to a range of urban services and facilities; 
§ encourage amalgamation of existing lots to facilitate well designed medium and high density development; 

and  
§ provide for sustainable water cycle management. 
This zone caters for medium to high density residential development and generally should be in proximity to 
urban centres that have a range of urban services and facilities. 
 
The subject site is adjacent to land zoned 2(1) Residential some of which has previously been developed and is 
adjacent to the Pambulong Forest Marketplace.  The site has also been identified for residential investigation 
within the Newcastle- Lake Macquarie Western Corridor Planning Strategy.  It is therefore considered that both of 
the residential zones would be appropriate for different parts of the site.   
 
The Zone 2 (2) Residential (Urban Living) Zone is considered most appropriate for section of the site that is 
directly opposite the approved Pambulong Forest Marketplace retail and commercial centre as is it will provide 
higher density housing within easy walking distance to the new commercial/retail centre and therefore reduce 
and also complement the land across George Booth Drive that is also zoned Zone 2 (2) Residential (Urban 
Living) Zone. 
 
The remainder of the land within the development footprint could be zoned 2(1) Residential provided that there 
are no other more suitable zones (refer to discussion below). 
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8.3.1.2 Commercial Development  

There are three business zones contained in the LMLEP 2004.  These are 3(1) Urban Centre (Core) Zone, 3(1) 
Urban Centre (Support) Zone and Zone B4 Mixed Use Zone.   
 
Zone 3 (1) Urban Centre (Core) Zone 
The objectives of this zone are to: 
§ provide land for commercial, retail, recreational and housing uses in a central location; 
§ generate viable employment and economic activity; 
§ create urban centres for safe and vibrant social, cultural and community activity; 
§ create public spaces that are accessible, welcome all people and are a central focus for the community; and 
§ provide for sustainable water cycle management. 
 
Zone 3 (2) Urban Centre (Support) Zone 
The objectives of this zone are to: 
§ provide land for development that supports the viability of Urban Centre (Core) zoned land; 
§ encourage good quality design within the zone; 
§ provide land for mixed use development comprising residential uses in combination with commercial and 

retail uses, professional services and home based businesses; 
§ provide for sustainable water cycle management. 
 
Zone B 4 Mixed Use Zone 
The objectives of this zone are to: 
§ to provide for a mixture of compatible land uses; 
§ to integrate suitable business, office, residential, retail and other development in accessible locations so as 

to maximise public transport patronage and encourage walking and cycling; 
§ to enable development that complements and enhances the core retail function and trading performance of 

the local area within the regional retail hierarchy; 
 
The Pambulong Forest Marketplace retail and commercial centre directly north of the site has been zoned Zone 
3 (1) Urban Centre (Core) and its use has received development consent from Council.  The economic 
assessment in relation to this local environmental study has highlighted that limited demand exists in the locality 
for land zoned for commercial or retail purposes given the approval of the Pambulong retail/commercial centre 
and other existing developments in the locality.  It is therefore considered that both Zone 3 (1) Urban Centre 
(Core) Zone and Zone 3 (2) Urban Centre (Support) Zone are not the most suitable zones for the subject site.   
 
The Zone B 4 Mixed Use Zone is a relatively new zone within LMLEP 2004 and provides some flexibility in the 
type of uses permissible within land designated with this zone.  It is considered that this zone could be suitable 
for the provision of employment lands within the site which would complement the Pambulong Retail Commercial 
Area.  Council Industrial Land Study and the Economic Impact Assessment for this LES indicates that there is a 
need for provision of land to cater for changing trends in business mix and the need for identification of smaller 
parcels of urban industrial land to meet the demand of mixed residential/light trade and knowledge based 
industry.  This type of precinct would cater for people involved in industries such as media and digital content 
industries, film, television, music, design, publishing, computer games, advertising, architecture and the arts.  
The mixed use zone would allow people working in these types of industries to set up their practice/operations in 
this locality whilst also living onsite or close to their place of business.  The advantages of this are the potential 
for reducing traffic, congestion, vehicle trips, greenhouse gases and fuel consumption.  These factors strongly 
support the inclusion of a mixed use zoning within the site. 
 
8.3.1.3 Industrial Development  

There are three different industrial zones in the LEP.  These are 4 (1) Industrial (Core) Zone, 4 (2) Industrial 

(General) Zone and 4 (3) Industrial (Urban Services) Zone.  A summary of the objectives of each objective is 

incorporated below. 
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Zone 4 (1) Industrial (Core) Zone 
The objectives of this zone are to: 
§ provide land for a wide range of employment-generating industries, including manufacturing, processing, 

assembly, storage and distribution uses, and 
§ provide land for a range of industrial uses that, because of their nature, require large areas of land or 

separation from more intensive forms of employment generating industries, and 
§ ensure that industries are designed and located so as not to cause unacceptable environmental harm or 

adversely affect the amenity of the environment, including residential neighbourhoods, and 
§ provide for sustainable water cycle management. 
 
Zone 4 (2) Industrial (General) Zone 
The objectives of this zone are to: 
§ provide land for light industries that can service surrounding community needs and provide local 

employment opportunities, and 
§ enable ancillary retail/commercial uses, in conjunction with an approved development, providing it will not 

undermine the retail function and general amenity of existing and future urban centres, and 
§ ensure that development is well designed, has minimal adverse impact on the environment and integrates 

with the urban environment, and 
§ provide opportunities for high technology industries, scientific research and development, or similar 

activities, and 
§ provide for sustainable water cycle management 
 
Zone 4 (3) Industrial (Urban Services) Zone 
The objectives of this zone are to: 
§ provide land for light industries that can service surrounding community needs and provide local 

employment opportunities, and 
§ provide land for the wholesale or retail sale of bulky goods, and 
§ provide land for research and development, and for applied technology, that can service surrounding 

community needs and provide employment opportunities, and 
§ support the role of existing and future urban centres while not undermining the retail and commercial 

functions and general amenity of these centres, and 
§ ensure that development is well designed, has minimal adverse impact on the environment and integrates 

with the urban environment, and 
§  provide for sustainable water cycle management. 
 

These zones were all given consideration as part of this environmental study for the proposed development 

footprint.  A mix of uses within the development footprint is considered beneficial for a number of reasons 

including improved urban design outcomes, support for the Pambulong Commercial/Retail Area, increased 

employment options.  It is considered however that this mix of uses could be delivered more effectively through 

the B 4 Mixed Use Zone (refer to previous discussion on this zone).  It is also considered that locating industrial 

uses in proximity to residential development can create land use conflict.  It is therefore considered that none of 

the three industrial zones are suitable for the site.  In addition to this the Newcastle Lake Macquarie Western 

Corridor Planning Strategy has identified other land in the locality that will be investigated for the provision of 

employment lands. 

8.3.2 Areas of Environmental Protection 

Due to the significance of the flora and fauna throughout the southern portion of the site, this area should be 
given an environmental conversation zoning.  There are two Environmental Zones within LMLEP 2004.  The two 
zones and their objectives area outlined below. 
 
 
 



 

 LES:  George Booth Drive, Edgeworth 
1062777 

125 
 

 

Zone 7 (1) Conservation (Primary) Zone 
The objectives of this zone are to:  
§ provide and conserve land having ecological, scientific, geological, educational, faunal, floristic or aesthetic 

values, and 
§ preserve and enhance areas of significant vegetation and habitat to promote the regeneration of ecosystems 

and eradication of invasive species that compete with native flora and fauna, and 
§ conserve, enhance and manage corridors to facilitate species movement, dispersal and interchange of 

genetic material, and 
§ exclude activities which would prejudice the ongoing conservation or rehabilitation of land, and 
§ encourage activities that meet conservation objectives, and 
§ protect land within this zone from impacts from development on adjoining zones, and 
§ provide for sustainable water cycle management. 
 
Zone 7 (2) Conservation (Secondary) Zone 
The objectives of this zone are to: 
§ protect, conserve and enhance land that is environmentally important, and 
§ protect, manage and enhance corridors to facilitate species movement, dispersal and interchange of genetic 

material, and 
§ enable development where it can be demonstrated that the development will not compromise the ecological, 

hydrological, scenic or scientific attributes of the land or adjacent land in Zone 7 (1), and 
§ ensure that development proposals result in rehabilitation and conservation of environmentally important 

land, and 
§ provide for sustainable water cycle management. 
 
The conservation zone that affords the most protection to the environmental attributes of a particular site is the 
Zone 7 (1) Conservation (Primary) Zone as it contains less permissible uses and stronger objectives than the 
Zone 7 (2) Conservation (Secondary) Zone.  Given the presence of Ecologically Endangered Communities and 
threatened flora and fauna species within the site and the need to ensure an east-west biodiversity corridor is 
retained, it is considered that the Zone 7(1) Conservation (Primary) Zone is the most appropriate zone for this 
part of the site. 
 

 

8.4 Recommended Zones for the Site 

As outlined in Section 7 the Structure Plan identifies a development footprint within the study area. This footprint 
has been derived as a result of the analysis of the constraints and opportunities relating to the site and also as a 
result of negotiations between Council, DECCW and the proponent.  Whilst this footprint has ecological 
constraints, social and economic considerations dictate that development of this land should proceed.  . The 
following zones are considered most appropriate to facilitate the development of the proposed development 
footprint identified in the Structure Plan: 
 
LR This is proposed to be a low density precinct. The most appropriate zone for this area is considered to 

be the 2(1) Residential Zone [Zone 2(1)].  

MR This is proposed to be developed as a medium density precinct due to its proximity to the Pambulong 
Forest Marketplace.  

MU This precinct should be developed as a Mixed Use area due to its visually and acoustically exposed 
location and its proximity to the Pambulong Forest Marketplace.  The most appropriate zone for this 
area is considered to be the Zone B 4 Mixed Use Zone. 
Any future DCP for the MU precinct should provide for the entirety of the area to be developed as 
mixed use. 

Generally, B4 Mixed Use zoning in the vicinity of the Pambulong town centre is considered a desirable inclusion 
for the future zoning of the site.  However it may be more suitable for this type of mixed use zone to be located to 
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the north of the subject site adjacent to the Pambulong Town Centre making mixed use development more 
accessible as it can be integrated with the emerging town centre. 
 

8.5 Recommended Zones under the Standard Instrument 

Lake Macquarie City Council is currently preparing its city wide LEP in accordance with the Standard Instrument 
(Local Environmental Plans) Order 2006.  This has not yet been completed however Council have stated that as 
far as possible, the new LEP will be a conversion of the current LM LEP 2004 to fit within the Standard 
Instrument requirements.  This means that for most properties in the City, although the name of the land use 
zone may change, there will be little or no difference to the nature of development that can be carried out on the 
land.  Table 8.1 shows how the zones in the current LEP may be converted to the new zones when Council 
adopts its new Standard LEP pursuant to the Standard Instrument (Local Environmental Plans) Order 2006. It 
should be noted that the particular zone chosen will depend on how Council prepares and adopts the Standard 
Instrument—Principal Local Environmental Plan. 
 
Table 8.1 Suggested Zones Pursuant to Standard LEP Template 

Recommended Zone 
under current LEP  

Standard LEP Comments  

Zone 2 (1) Residential 
Zone  

R 2 Low Density 
Residential  

In the current draft version of the LM LEP 2011, Council 
has generally adopted the approach of converting Zone 2 
(1) Residential Zone to R 2 Low Density Residential 

Zone 2 (2) Residential 
(Urban Living) Zone 

R3 Medium Density 
Residential  

Council have not adopted the R4 High Density Residential 
Zone in the Draft LM LEP 2011 and the R3 Medium 
Density is considered the most appropriate zone for to 
provide for the type of preferred development in this 
locality. 

Zone B 4 Mixed Use 
Zone 

B4 Mixed Use This is a very similar zone to what is in the standard 
template and is a logical conversion. 

Zone 7 (1) Conservation 
(Primary) Zone 

E2 Environmental 
Conservation 

The E2 Environmental Conservation zone is the only 
suitable option to convert the Zone 7 (1) Conservation 
(Primary) Zone to.  
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Recommendations 
9  

9  

9  

9.1 Recommendations  

It is recommended that the draft LEP for the site amend the Lake Macquarie LEP 2004 by way of a map 
amendment as shown in Illustration 9.1.  
 
It is further recommended that appropriate offsets are determined in consultation with Department of 
Environment, Climate Change and Water and implemented to counterbalance loss of vegetation and impacts on 
biodiversity. 
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ãGeoLINK, 2011 
 
This document, including associated Illustrations and drawings, was prepared for the exclusive use of Lake 
Macquarie City Council.  It is not to be used for any other purpose or by any other person, corporation or 
organisation without the prior consent of GeoLINK.  GeoLINK accepts no responsibility for any loss or damage 
suffered howsoever arising to any person or corporation who may use or rely on this document for a purpose 
other than that described above.  
 
This document, including associate illustrations and drawings, may not be reproduced, stored, or transmitted in 
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Appendix A  

 LES:  George Booth Drive, Edgeworth 
1062777 

 

 

A  Consultation Responses 
 





The following are the responses received from: 
 
§ Response from Department of Environment and Conservation NSW; 

§ Response from Department of Natural Resources NSW; 

§ Response from Department of Primary Industries NSW; 

§ Response from Energy Australia; 

§ Response from Heritage Council of NSW; 

§ Response from Hunter New England NSW Health; 

§ Response from Hunter Water; 

§ Response from NSW Rural Fire Service; 

§ Response from Mine Subsidence Board; 

§ Response from the Ministry for Transport; and 

§ Response from the RTA 

 

























































Appendix B  

 LES:  George Booth Drive, Edgeworth 
1062777 

 

 

B  Ecological Assessment 





The following are: 
 
§ Vegetation Assessment; 

§ Fauna Assessment; and  

§ Survey of Large Forest Owl Habitat Trees. 
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1. INTRODUCTION 
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Table 1 Summary of threatened plant species previously recorded from a 10km radius of the study 
area. [E = Endangered; V = Vulnerable; EP = Endangered Population] 

Species EPBC Act TSC Act Comment 

 
Acacia bynoeana V E unlikely, habitat absent (Driscoll 2006) 
Angophora inopina V V unlikely, habitat absent (Hill 1997; Bell 2004) 
Callistemon linearifolius - V possible, habitat present 
Cryptostylis hunteriana V V unlikely, habitat absent (Bell 2001) 
Eucalyptus camfieldii V V unlikely, habitat absent (Harden 2002) 
Eucalyptus parramattensis subsp. parramattensis - EP unlikely, habitat absent (Bell 2006) 
Grevillea parviflora subsp. parviflora V V possible, habitat present 
Syzygium paniculatum V V unlikely, habitat absent (Payne 1991; 1997) 
Tetratheca juncea V V possible, habitat present 

 

 

1.5 Section 62 Consultations 
 
Issues raised in respect of native flora by relevant Government Departments as part of Section 62 

consultations under the  �����������0	�0������	��!	
���������	
&�	�7�7	include: 
 

• minimising impacts to the most degraded sections of the land (DECC, DNR); 

• Tetratheca juncea known on or near the site (DECC); 

• consider wildlife corridors, in particular recognising corridors mapped by LMCC (DECC; DNR); 

• consider potential direct and indirect impacts on DECC estate, wilderness, wild rivers and 
recognised areas of high conservation value (DECC); 

• consideration of the Commonwealth EPBC Act 1999 (DECC); 

• potential impact on Cockle Creek, and the use of water sensitive urban design principles (DNR); 

• investigate potential for groundwater dependent ecosystems (DNR). 

 

1.6 Flora Survey Guidelines 
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2. METHODS 

 
3���	��*�����	>(�	��0���!	���$�	"���	(�!����$��	��	��!��	��	����	���	�>9�&�����	�8	����	*��9�&�
	

	
• .�00�&����	�8	)�*�!	����	������	��	������	&0����8�&�����	��!	��**���	
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��0/���	�8	80������&	!���	��	&0����8/	���	����������	
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2.1 Mapping data 
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2.2 Systematic Flora Survey 
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2.3 Data Analysis 
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2.4 Vegetation Mapping 
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3. RESULTS 

3.1 Mapping Data 
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3.2 Floristic Survey 
 

 	�#���+����������� �
!�����9�
����
��

:��	��9����/	�8	����������	�(���/	��!	��**���	��	���	��(!/	����	"��	(�!����$��	!(����	2(0/=
(�(��	����#	
:������!	 �(���/�	 8��	 :�������&�	 9(�&��	 &�����&�!	 ��	 A	 1�*���>��	 ����	 �8���	 ��8����&�	 *�*(0������	

�0��"����	 "���	 80�"�����	 "�00#	 1(>��'(���	 �(���/�	 "���	 &��*0���!	 ��	 ��	 1�*���>���	 ��	 4&��>���	 ��	

4&��>��	��!	��	,����>��	����#	1���&���	&��&�������!	��	*�������0	��>����	8��	����	�*�&����	��	����	&���	���	
.�����0	�0����	1�����/>��$	 =	
**0�	3�����	��!	����!���	���	B�����0��!	1*����!	�(�	C	)�!	 +���>��$	3�����	

;�5&�*�	"����	���	�"�	�����!<#	
	����&�	"��	�0��	��!�	����!����0/	�����	�8	���	��(!/	����	8��	���	*��=
�5������	 ��&��!	 �8	 :�������&�	 9(�&��	 ��	 ��	 1�*���>��	 �����	 ��	 !��������	 ���	 80�"�����	 ����(�#	 4�&��!	



Vegetation Assessment: Edgeworth LES Section 3 – Results 

 13 

�(���/�	 "���	 &�����!	 �(�	 ��	 ���	 ����	 ����	 ��	 ����&���	 8��	 :�������&�	 9(�&���	 "���	 �00	 ��&��!�	 *������	
��&��!�!#	
	

3��(��	A	���"�	���	��(���	��$��	��	�������!	:�������&�	9(�&��	��!	��&��!	�(���/�#	
	

	

���	���-� $�	
������
����
����!�������	�#����������
����
	��������		

	

	

������
���,�#����
������+��
� �
!�����


	 ����0	 �8	���	*0���	 ��5�	 ;��&0(!���	��	"��!	 �*�&���<	"���	 ��&��!�!	 ����(��	 �/�������&	*0��	 ��!	������0	
���������	 8��	 ���	 ��(!/	 ����#	 :��	 ����	 &�����0/	 ��&��!�!	 �*�&���	 �&����	 �00	 ���*0���	 *0���	 "���	 ���	

�������	 :����!�	 �(����0���	 %�&��0����	 ���*��!��	 ���#	 ���*��!���	  ���0����	 ����&��	 ��!	 ����&(�	 ����0��	 ���	
��������!�	 �����!��	 8�0�8�����	 �(>�*#	 8�0�8������	 �����!��	 �(0��80���	 �(>�*#	 �(0��80���	 ��!	 �����!��	
�>0�'(��	��!	���	���>	����&��*(�	������/�(�#	
&�&��	(0�&�8�0���	��00"/���	�������	��!	�(������	�*�����	"���	
���	����	8��'(���	���(>��	"��0�	 (&�0/*�(�	8�>����	"��	���	����	8��'(���	&���*/	�*�&���#	
	8(00	�*�&���	0���	
8��	���	��(!/	����	��	��&0(!�!	��	
**��!�5	7#�#	

	
 �������	;��<	8(00	�/�������&	�(���/	*0���	����	>���	&��*0���!	�&����	���	��(!/	����	;3��(��	�<#	�����	����	

8���	����������	&���(������	����	>���	!�8���!	8��	����	��(!/	;���	1�&����	A#A<�	����	0���0	�8	���*0���	&0���0/	
�5&��!�	 ����	 ��'(���!	 8��	 �����	N����	 ��	 ��G�	 ��	 ���	�%..	�(���/	�(�!�0����	 ;%(���/	��#	�0#	����<#	 +�	 ���	

�(�!�0�����	��(!/	�����	�8	 ����	������(!�	��'(���	�	*0���	*��	&���(���/�	*0(�	��	�!!������0	*0��	 8��	 �����	

&���(������	 N����	 ��	 �5����#	 :"�	 �8	 ���	 8�(�	 &���(������	 !�8���!	 ���	 L�#����	 ��	 �5�����	 ��!	 ���&�	
���*0���	 �8	 ����	 ����	 ���	 *0��	 ��	 *��>0�����&
	 ���(��	 �8	 *��(!�=��*0�&�����	 &��	 �(�8�&�	 ��	 &���(������	

L�#���	��	��G�	��!	�&&(�����	��	�	����0�	0�&�����#	
	



Vegetation Assessment: Edgeworth LES Section 3 – Results 

 14 

	

���	���1� ,��
���	
��������	���������
����	�#����

	

	

3.3 Data Analysis & Community Definition 
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4. CONSERVATION SIGNIFICANCE 
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Lower Hunter Spotted Gum – Ironbark Forest 

The LHSGIF has recently been the focus of a number of studies aimed at clarifying the composition and 
extent of this community, and also its relationship to similar vegetation in the region. Since its determination 
in 2005, a range of vegetation types broadly equating to LHSGIF were surfacing within the region and it 
became evident that a review of the classification of Spotted Gum – Ironbark vegetation was necessary. The 
collection of additional plot-based data was seen as an important step in this process, to boost the number of 
replicates originally analysed, but also to target areas that appeared to meet the criteria listed in the final 
determination, but which for one reason or another were excluded. The first phase of this process was 
undertaken and reported on in Driscoll and Bell (2004), which re-analysed 134 floristic plots from across the 
region, and concluded that there was a distinct subset of plots centred around the township of Cessnock that 
most closely met the description in the final determination. Other Spotted Gum – Ironbark communities, most 
notably the Coastal Foothills Spotted Gum – Ironbark Forest and the Seaham Spotted Gum – Ironbark 
Forest (both from NPWS 2000), were difficult to distinguish from one another. This phase also confirmed 
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that, with greater quality control of data, the original broad circumscription of the LHSGIF could be improved 
upon considerably. 
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4.2 Significant Species 
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5. IMPACT ASSESSMENT  
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6. LAND USE OPTIONS  

6.1 Summary of Constraints 
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6.2 Corridors 
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6.3 Development Options 
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7. CONCLUSIONS & RECOMMENDATIONS 
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9. APPENDICIES 

Appendix 9.1 Plant species list 
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Appendix 9.2 Vegetation community profiles 
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Hinterland Spotted Gum – Red Ironbark Forest Unit 17o 
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Hinterland Spotted Gum – Red Ironbark Forest is typified by the presence of Corymbia maculata and Eucalyptus fibrosa 
in the canopy, often with the stringybarks Eucalyptus umbra, and Eucalyptus globoidea. The understorey is variable, with 
a dense shrub layer of species such as Acacia ulicifolia, Dillwynia retorta, Pultenaea euchila and Bursaria spinosa, or 
more open and dominated by the grasses Joycea pallida, Themeda australis, Entolasia stricta and Panicum simile. This 
vegetation type is widespread across the Edgeworth LES study area, and merges with the Coastal Plains Stringybark – 
Apple Forest.  
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• canopy dominated by Spotted Gum and Red Ironbark  

• mid-storey dominated by wattles, peas and Blackthorn 

• ground layer of grasses and grass-like plants, such as Kangaroo Grass, Wallaby Grasses, Wiry Panic and 
Lomandras 
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(a) Grassy variant – much of the study area supports this variant where shrubs are sparse and a variety of grasses, 

graminoids and herbs dominate the ground layer. 
 
(b) Shrubby variant – in some locations, a dense understorey of shrubs occurs, possibly in areas with a sandstone-

bedrock and less clay in the soils. 
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The clear dominance of Spotted Gum and Red Ironbark in this community separates it from all others in the study area. 
However, where it merges with the Coastal Plains Stringybark – Apple Forest some overlap in dominant species occurs 
(such as Corymbia gummifera and Angophora costata). Red Ironbark – Paperbark Forest is also similar, but Spotted 
Gum tends to be absent or in very low abundance, and a dense midstorey of Melaleuca nodosa and Melaleuca decora 
is typical in that community. 
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• Andrews.Neil 2004 (Pambulong SIS): Spotted Gum/Stringybark/Ironbark Forest 

• Wildthing 2003 (part Pambulong SOE): not defined 

• Conacher-Travers 2000 (Pambulong SIS): Stringybark-Ironbark-Spotted Gum Formation 

• NPWS 2000 (LHCCREMS): Lower Hunter Spotted Gum-Ironbark Forest (MU17) 
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Edgeworth LES widespread across much of the study area, 

particularly in the south. 
 
LHCC Region LHCCREMS (2003) have mapped 26518ha of 

their Lower Hunter Spotted Gum - Ironbark 
Forest (MU17) remaining in the region.  

 
Extent 38.34 ha 
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• Undescribed species – none recorded 

• Threatened (EPBC Act) – none recorded 

• Threatened (TSC Act) – none recorded 

• Rare (ROTAP) – Eucalyptus fergusonii subsp. fergusonii 
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Reserve Representation - within the LHCC region, this form of Lower Hunter spotted Gum-Ironbark Forest is known 
only from Sugarloaf SCA.  More broadly, LHSGIF occurs in Werakata and Columbey NP’s. 

 
EPBC Act (1999) Status - not currently listed.  
 
TSC Act (1995) Status - included within the Lower Hunter Spotted Gum – Ironbark Forest EEC.  
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Number of plots: 7 
Total species: 83  
Mean species / plot (+/- SD):  37.57 (+/- 4.12) 
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Stratum Mean height (m) Min height (m) Max height (m) Mean cover (%) Sdev n 

Emergent - - - - - - 

Tallest 15.00 8.00 22.00 31 6.27 7 

Middle 1 8.00 1.00 15.00 20 13.46 7 

Middle 2 - - - - - - 

Middle 3 - - - - - - 

Lowest 0.55 0.10 1.00 87 12.19 7 
 



Vegetation Assessment: Edgeworth LES Hinterland Spotted Gum-Red Ironbark Forest – Unit 17o 

 52 

 


������&
��������������'����(��
�)������*��
 

Hinterland Spotted Gum - Red Ironbark Forest     

Average similarity: 62.12     

Habit Species Av.Abund Av.Sim Sim/SD Contrib% 

Tree Eucalyptus fibrosa 3.29 4.41 10.26 7.09 

 Corymbia maculata 3.29 4.4 10.53 7.09 

 Eucalyptus umbra 2 2.11 3.03 3.4 

 Eucalyptus globoidea 1.86 1.52 0.91 2.45 

      

Shrub Dillwynia retorta 2.71 3.14 2.58 5.05 

 Acacia ulicifolia 2.14 2.02 2.15 3.26 

 Pultenaea paleacea 1.86 1.51 1.2 2.42 

 Bursaria spinosa 1.14 0.87 0.83 1.4 

      

Grass Joycea pallida 4.14 5.48 4.95 8.83 

 Themeda australis 3.43 4.54 7.43 7.32 

 Panicum simile 1.86 2.47 3.67 3.98 

 Entolasia stricta 2.14 2.22 1.49 3.58 

 Setaria distans 1.71 2.14 1.53 3.44 

 Microlaena stipoides var. stipoides 1.43 1.41 1.32 2.26 

 Aristida vagans 1.29 0.87 0.83 1.4 

      

Graminoid Lomandra multiflora subsp. multiflora 1.86 2.46 3.76 3.97 

 Lomandra obliqua 1.86 2.46 3.76 3.97 

 Lomandra filiformis subsp. filiformis 1.71 2.05 1.52 3.29 

 Ptilothrix deusta 1.71 1.69 1.37 2.72 

 Lomandra filiformis subsp. coriacea 1.43 1.44 1.26 2.32 

 Lepidosperma laterale 1 0.78 0.86 1.25 

      

Herb Gonocarpus tetragynus 1.71 2.11 3.03 3.4 

 Opercularia diphylla 1.57 1.69 1.37 2.71 

 Pratia purpurascens 1.14 0.78 0.61 1.25 

      

Orchid Caladenia catenata 1.14 1.08 1.42 1.74 

      

Vine Hardenbergia violacea 1.14 0.85 0.86 1.38 
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Coastal Plains Stringybark-Apple Forest Unit 30e 
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Coastal Plains Stringybark - Apple Forest occurs within the Edgeworth LES area to disjunct locations within the wider 
mattrix of Hinterland Spotted Gum-Red Ironbark Forest. Angophora costata, Eucalyptus capitellata, Corymbia gummifera 
and Eucalyptus umbra are diagnostic species in the canopy, over an understorey of shrubs and sub-shrubs including 
Dillwynia retorta, Pultenaea paleacea, Acacia ulicifolia and occassionally Banksia spinulosa var. collina. The vegetation 
present differs floristically to other more widespread forms of Coastal Plains Smooth-barked Apple Forest, and further 
research in areas elsewhere in Lake Macquarie is ongoing to fully ascertain relationships. 
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• canopy of Smooth-barked Apple, Red Bloodwood and Stringybarks 

• general absence of Spotted Gum or Red Ironbark in the canopy, although both may be present in some 
locations resulting from floristic drift from neighbouring areas 
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No floristic or structural variations have been recognised for this community, however near the boundary with Hinterland 
Spotted Gum – Red Ironbark Forest some Spotted Gum and Red Ironbark do occur. 
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Coastal Plains Stringybark - Apple Forest can generally be recognised from all other communities in the study area by 
the combination of Angophora costata, Corymbia gummifera, Eucalyptus umbra and Eucalyptus capitellata in the 
canopy. Although Corymbia maculata and Eucalyptus fibrosa do occassionally occur in low abundance, they never 
approach the dominance evident in the Hinterland Spotted Gum – Red Ironbark Forest. The single drainage line 
supporting Red Mahogany – Apple Paperbark Forest may be confused with this community, however a higher ratio of 
moisture-loving species (eg: sedges and herbs) are evident in that community. 
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• Andrews.Neil 2004 (Pambulong SIS): Smooth-barked Apple/ White Mahogany/ Red bloodwood Forest 

• Wildthing 2003 (part Pambulong SOE): not defined 
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• Conacher-Travers 2000 (Pambulong SIS): Smooth-barked Apple-White Mahogany-Red Bloodwood Formation 

• NPWS 2000 (LHCCREMS): Coastal Plains Bloodwood-Apple Forest (MU30) 
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Edgeworth LES occurs in several discrete locations within the 
wider MU17o landscape.  

 
LHCC Region LHCCREMS (2003) have mapped 35065ha of 

their Coastal Plains Smooth-barked Apple 
Woodland (MU30) remaining within the region.  

 
Extent 19.36 ha 
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• Undescribed species – none recorded 

• Threatened (EPBC Act) – Tetratheca juncea 

• Threatened (TSC Act) – Callistemon linearifolius, Tetratheca juncea 

• Rare (ROTAP) – none recorded 
 

�
	�""�
����	�
���%����
���������

Reserve Representation - within the LHCC region, similar vegetation is conserved in Lake Macquarie SCA, Sugarloaf 
SCA and potentially several other small reserves on the Central Coast. However, the it is 
unknown how extensive the form described here is in reserve. 

 
EPBC Act (1999) Status - not currently listed.  
 
TSC Act (1995) Status - not currently listed.  
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Number of plots: 6 
Total species: 97 
Mean species / plot (+/- SD):  44.67 (+/- 5.35) 
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Stratum Mean height (m) Min height (m) Max height (m) Mean cover (%) Sdev n 

Emergent - - - - - - 

Tallest 15.00 12.00 18.00 35 5.48 6 

Middle 1 7.00 1.00 8.00 11 6.72 6 

Middle 2 2.00 0.50 3.00 48 36.14 6 

Middle 3 - - - - - - 

Lowest 0.80 0.10 2.00 78 18.09 6 
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Coastal Plains Stringybark - Apple Forest     

Average similarity: 55.37     

Habit Species Av.Abund Av.Sim Sim/SD Contrib% 

Tree Angophora costata 3.17 3.35 5.38 6.05 

 Corymbia gummifera 2.83 2.96 4.58 5.35 

 Eucalyptus capitellata 2 1.11 0.63 2.01 

 Eucalyptus umbra 1.67 1.07 0.77 1.93 

 Eucalyptus globoidea 1 0.48 0.48 0.86 

      

Shrub Dillwynia retorta 3.17 2.81 3.45 5.07 

 Acacia ulicifolia 2.5 2.22 2.36 4.01 

 Allocasuarina littoralis 1.5 1.07 1.19 1.94 

 Bursaria spinosa 1 0.83 1.36 1.51 

 Leptospermum polyglaifolium subsp. cistmontanum 0.83 0.51 0.79 0.92 

 Pultenaea euchila 0.83 0.5 0.79 0.9 

 Pultenaea paleacea 1.17 0.47 0.48 0.85 

      

Grass Entolasia stricta 3.17 3.38 4.16 6.11 

 Joycea pallida 3.17 3.38 4.16 6.11 

 Themeda australis 3.17 3 1.91 5.43 

 Microlaena stipoides var. stipoides 2.17 2.47 22.47 4.46 

 Panicum simile 1.67 1.6 1.37 2.89 

 Aristida vagans 1.5 1.33 1.2 2.4 

 Setaria distans 1.33 0.96 0.79 1.73 

 Imperata cylindrica var. major 1.33 0.72 0.73 1.29 

      

Graminoid Lomandra filiformis subsp. filiformis 2 2.47 22.47 4.46 

 Lomandra obliqua 2.17 2.47 22.47 4.46 

 Ptilothrix deusta 2.17 1.93 1.28 3.48 

 Xanthorrhoea latifolia subsp. latifolia 1.67 1.71 3.03 3.09 

 Lomandra multiflora subsp. multiflora 1.5 1.47 3.17 2.66 

      

Herb Gonocarpus tetragynus 1.83 2.05 3.4 3.71 

 Boronia polygalifolia 1.17 0.75 0.72 1.36 

 Goodenia heterophylla subsp. heterophylla 1.17 0.74 0.74 1.34 

 Pratia purpurascens 1.17 0.71 0.72 1.29 

 Phyllanthus hirtellus 1 0.51 0.48 0.92 

      

Vine Billardiera scandens 1.17 0.9 1.25 1.63 
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Red Mahogany – Apple Paperbark Forest Unit 42 
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Red Mahogany – Apple Paperbark Forest occurs in a single drainage line in the east of the study area. It supports 
Angophora costata, Eucalyptus resinifera and Eucalyptus globoidea in the canopy, with shrubs including Callistemon 
salignus, Glochidion ferdinandi, Callistemon linearis, Leptospermum polygalifolium subsp. cistmontanum and Banksia 
spinulosa var. collina. Sedges and moisture-loving herbs are characteristic, including Gahnia clarkei, Schoenus 
melanostachys and Polymeria calycina. 
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• canopy of Smooth-barked Apple and Red Mahogany  

• ground layer of sedges and shrubs, such as Hairpin Banksia and Ti-tree 

• occupies dryer drainage lines within low relief landscapes 
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No floristic or structural variations have been recognised for this community. 
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Red Mahogany - Apple Paperbark Forest can be distinguished from all other communities in the study area by the 
presence of sedges in the understorey, together with the combination of Angophora costata and Eucalyptus resinifera in 
the canopy. 
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• Andrews.Neil 2004 (Pambulong SIS): not defined 

• Wildthing 2003 (part Pambulong SOE): not defined 

• Conacher-Travers 2000 (Pambulong SIS): not defined 

• NPWS 2000 (LHCCREMS): Riparian Melaleuca Swamp Woodland (MU42) 
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Edgeworth LES present in a single drainage line on the extreme 

east of the study area.  
 
LHCC Region LHCCREMS (2003) have mapped 3774ha of 

their Riparian Melaleuca Swamp Woodland 
(MU42) as remaining in the region.  

 
Extent 0.19 ha 
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• Undescribed species – none recorded 

• Threatened (EPBC Act) – none recorded 

• Threatened (TSC Act) – none recorded 

• Rare (ROTAP) – none recorded 
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Reserve Representation - within the LHCC region, this vegetation type is present in Karuah and Wallaroo NRs, Lake 
Macquarie SCA, Sugarloaf SCA, and is likely in small amounts in several other reserves on 
the Central Coast north of Gosford.  

 
EPBC Act (1999) Status - not currently listed.  
 
TSC Act (1995) Status - included within the Swamp Sclerophyll Forest on Coastal Floodplains EEC.  
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Number of plots: 1 
Total species: 41  
Mean species / plot (+/- SD):  41 (+/- n/a)  
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Stratum Mean height (m) Min height (m) Max height (m) Mean cover (%) Sdev n 

Emergent - - - - - - 

Tallest - 16.00 22.00 30 - 1 

Middle 1 - 6.00 12.00 10 - 1 

Middle 2 - 0.60 1.50 25 - 1 

Middle 3 - 0.60 1.00 35 - 1 

Lowest - 0.10 0.60 50 - 1 
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Red Mahogany - Apple Paperbark Forest     

Less than 2 samples in group (full list from single plot, in decreasing cover value)   

Habit Species Av.Abund Av.Sim Sim/SD Contrib% 

Tree Eucalyptus resinifera subsp. resinifera - - - - 

 Angophora costata - - - - 
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 Eucalyptus globoidea - - - - 

 Corymbia gummifera - - - - 

      

Shrub Glochidion ferdinandi var. ferdinandi - - - - 

 Banksia spinulosa var. collina - - - - 

 Leptospermum polygalifolium subsp. cismontanum - - - - 

 Epacris pulchella - - - - 

 Dillwynia retorta species complex - - - - 

 Pultenaea villosa - - - - 

 Melaleuca decora - - - - 

 Allocasuarina littoralis - - - - 

 Callistemon salignus - - - - 

 Callistemon linearis - - - - 

 Acacia ulicifolia - - - - 

 Acacia falcata - - - - 

 Bursaria spinosa - - - - 

      

Sedge Carex inversa - - - - 

 Gahnia clarkei - - - - 

 Schoenus apogon - - - - 

 Schoenus melanostachys - - - - 

      

Grass Austrostipa verticillata - - - - 

 Themeda australis - - - - 

 Echinopogon caespitosus var. caespitosus - - - - 

 Microlaena stipoides var. stipoides - - - - 

 Imperata cylindrica var. major - - - - 

 Entolasia stricta - - - - 

 Panicum simile - - - - 

 Oplismenus imbecillis - - - - 

 Entolasia marginata - - - - 

      

Graminoid Dianella revoluta var. revoluta - - - - 

 Lomandra longifolia - - - - 

 Dianella caerulea var. assera - - - - 

 Xanthorrhoea latifolia subsp. latifolia - - - - 

      

Herb Brunoniella australis - - - - 

 Pratia purpurascens - - - - 

 Polymeria calycina - - - - 

 Gonocarpus tetragynus - - - - 

      

Vine Cassytha glabella f. glabella - - - - 

 Parsonsia straminea - - - - 

 Hardenbergia violacea - - - - 
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Red Ironbark - Paperbark Forest Unit 110a 
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Red Ironbark – Paperbark Forest occurs in the north-western section of the study area, and is typified by a canopy of 
Eucalyptus fibrosa over a dense mid- and shrub-layer of paperbarks (Melaleuca decora, Melaleuca nodosa). This 
community tends to occur downslope of areas supporting Hinterland Spotted Gum – Red Ironbark Forest, on clay soils 
where drainage is more impeded. Other prominent shrub species present include Bursaria spinosa, Acacia ulicifolia and 
Leptospermum trinervium, and Angophora costata or Eucalyptus globoidea may also occur in the canopy. Corymbia 
maculata may be present in some areas, but always in very low abundance. 
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• canopy of Red Ironbark and tall paperbark trees 

• moderately dense to dense understorey of paperbarks 

• grasses and herbs on the ground 
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No floristic or structural variations have been recognised for this community. Understorey density may be influenced by 
past land use 
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The co-occurrence of Eucalyptus fibrosa and Melaleuca decora is not replicated in any other community, particularly so 
with dense stands of Melaleuca nodosa. Depression Paperbark Forest is perhaps the most similar community, but the 
presence of moisture-loving herbs and sedges such as Carex inversa, Juncus continuus, Arthropodium minus, Centella 
asiatica, Hydrocotyle peduncularis and Entolasia marginata in that community separates the two. 
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• Andrews.Neil 2004 (Pambulong SIS): Melaleuca Woodland (?) 

• Wildthing 2003 (part Pambulong SOE): Woodland Assemblage 

• Conacher-Travers 2000 (Pambulong SIS): Stringybark-Paperbark Woodland (?) 
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• NPWS 2000 (LHCCREMS): not defined 
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Edgeworth LES occurs only in 

the north-

west of the site, and a small outlier in the south-
west with which it was possibly linked outside of 
the study area. 

 
LHCC Region LHCCREMS (2003) have not defined this 

vegetation type, but it can be broadly included in 
their Lower Hunter Spotted Gum - Ironbark 
Forest (MU17), of which they map 26518ha 
remaining in the region.  

 
Extent 12.82 ha 
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• Undescribed species – none recorded 

• Threatened (EPBC Act) – none recorded 

• Threatened (TSC Act) – none recorded 

• Rare (ROTAP) – none recorded 
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Reserve Representation - within the LHCC region, this vegetation type is known only within Werakata NP, but may  
possibly occur in some other coastal reserves. Nowhere is it extensive in distribution.  

 
EPBC Act (1999) Status - not currently listed.  
 
TSC Act (1995) Status - broadly included within the Lower Hunter Spotted Gum – Ironbark Forest EEC. 
 

 

�������� ���
�����

Number of plots: 3 
Total species: 68  
Mean species / plot (+/- SD):  43.33 (+/- 2.08) 
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Stratum Mean height (m) Min height (m) Max height (m) Mean cover (%) Sdev n 

Emergent - - - - - - 

Tallest 18.00 16.00 20.00 28 7.63 3 

Middle 1 11.00 6.00 15.00 40 18.02 3 

Middle 2 4.00 2.00 6.00 45 49.49 2 

Middle 3 2.00 1.00 3.00 10 5.00 3 

Lowest 0.40 0.10 1.00 92 5.77 3 
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Red Ironbark - Paperbark Forest     

Average similarity: 62.43     

Habit Species Av.Abund Av.Sim Sim/SD Contrib% 

Tree Melaleuca decora 4.33 5.2 38.49 8.32 

 Eucalyptus fibrosa 3.67 4.34 5.05 6.95 

 Eucalyptus globoidea 2 2.6 38.49 4.16 

 Angophora costata 1.33 1.3 38.49 2.08 

      

Shrub Bursaria spinosa 2.33 2.6 38.49 4.16 

 Acacia ulicifolia 1 1.3 38.49 2.08 

 Leptospermum trinervium 1.33 0.89 0.58 1.42 

 Melaleuca nodosa 2.67 0.84 0.58 1.35 

      

Grass Entolasia stricta 4 4.32 6.69 6.92 

 Aristida vagans 2.33 2.6 38.49 4.16 

 Microlaena stipoides var. stipoides 2.33 2.6 38.49 4.16 

 Setaria distans 2 2.6 38.49 4.16 

 Panicum simile 1.67 1.74 2.18 2.79 

 Themeda australis 1.67 1.74 2.18 2.79 

 Joycea pallida 2.33 0.89 0.58 1.42 

 Notodanthonia longifolia 1.33 0.89 0.58 1.42 

      

Graminoid Ptilothrix deusta 2.67 3.04 3.67 4.87 

 Lomandra multiflora subsp. multiflora 2 2.6 38.49 4.16 

 Lomandra filiformis subsp. filiformis 1.67 1.74 2.18 2.79 

 Dianella revoluta var. revoluta 1.33 1.3 38.49 2.08 

 Lomandra obliqua 1.33 0.89 0.58 1.42 

      

Herb Gonocarpus tetragynus 2 2.6 38.49 4.16 

 Brunoniella australis 1 1.3 38.49 2.08 

 Hibbertia pedunculata 1 1.3 38.49 2.08 

 Pratia purpurascens 1.33 0.87 0.58 1.39 

      

Orchid Caladenia catenata 2 2.6 38.49 4.16 

      

Vine Glycine clandestina 1.67 1.72 2.45 2.76 
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Depression Paperbark Forest Unit 110b 

)�
�
�*�	�
� ����������	�
�	+��

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�����	������ ��
������������������������������������

 
��
���������������
��
Depression Paperbark Forest occurs in a single location in a shallow drainage line within the Red Ironbark – Paperbark 
Forest. It is characterised by a high ratio of moisture-loving herbs, sedges and grasses in the ground layer, under dense 
stands of the paperbarks Melaleuca decora and Melaleuca nodosa. Emergent trees of Eucalyptus fibrosa may also be 
present, although this is more likely a factor of the surrounding community composition. 
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• dense canopy and mid-storey of paperbarks  

• ground layer of herbs, sedges and grasses, prone to localised flooding 
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No floristic or structural variations have been recognised for this community. 
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Dense stands of paperbarks also occur within the Red Ironbark – Paperbark Forest, however that community is a drier 
one and supports less of the moisture-loving herbs and more of species such as Ptilothrix deusta, Joycea pallida, 
Aristida vagans, Lomandra multiflora subsp. multiflora, Setaria distans and Lomandra obliqua. The Red Mahogany – 
Apple Paperbark Forest also occurs in shallow drainage lines, but is not dominated by paperbarks. 
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• Andrews.Neil 2004 (Pambulong SIS): Melaleuca Woodland (?) 

• Wildthing 2003 (part Pambulong SOE): not defined 

• Conacher-Travers 2000 (Pambulong SIS): Stringybark-Paperbark Woodland (?) 

• NPWS 2000 (LHCCREMS): not defined 
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Edgeworth LES known from a single stand only towards 
the north-west of the site, bissected by 
powerlines. 

 
LHCC Region LHCCREMS (2003) have not defined this 

vegetation type, but it can be broadly 
included in their Lower Hunter Spotted 
Gum - Ironbark Forest (MU17), of which 
they map 26518ha remaining in the 
region.  

 
Extent 0.26 ha 
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• Undescribed species – none recorded 

• Threatened (EPBC Act) – none recorded 

• Threatened (TSC Act) – none recorded 

• Rare (ROTAP) – none recorded 
 

 

	�""�
����	�
���%����
���������

Reserve Representation - within the LHCC region, this vegetation type is not known in reserve, but probably occurs in 
some sub-coastal reserves. Nowhere is it extensive in distribution.  

 
EPBC Act (1999) Status - not currently listed.  
 
TSC Act (1995) Status - possibly broadly included within the Lower Hunter Spotted Gum – Ironbark Forest EEC.  
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Number of plots: 1 
Total species: 46  
Mean species / plot (+/- SD):  46 (+/- n/a).  
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Stratum Mean height (m) Min height (m) Max height (m) Mean cover (%) Sdev n 

Emergent - - - - - - 

Tallest - 18.00 20.00 20 - 1 

Middle 1 - 8.00 16.00 50 - 1 

Middle 2 - 4.00 6.00 80 - 1 

Middle 3 - - - - - - 

Lowest - 0.10 0.40 70 - 1 
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Depression Paperbark Thicket     

Less than 2 samples in group (full list from single plot, in decreasing cover value)   

Habit Species Av.Abund Av.Sim Sim/SD Contrib% 

Tree Melaleuca decora - - - - 

 Eucalyptus fibrosa - - - - 
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Shrub Melaleuca nodosa - - - - 

 Leucopogon juniperinus - - - - 

 Bursaria spinosa - - - - 

 Acacia irrorata subsp. irrorata - - - - 

 Pultenaea villosa - - - - 

      

Sedge Fimbristylis dichotoma - - - - 

 Juncus continuus - - - - 

 Carex inversa - - - - 

 Juncus homalocaulis - - - - 

      

Grass Microlaena stipoides var. stipoides - - - - 

 Entolasia stricta - - - - 

 Eragrostis leptostachya - - - - 

 Imperata cylindrica var. major - - - - 

 Entolasia marginata - - - - 

 Oplismenus imbecillis - - - - 

 Panicum simile - - - - 

 Themeda australis - - - - 

 Echinopogon ovatus - - - - 

 Dichelachne micrantha - - - - 

      

Graminoid Lomandra longifolia - - - - 

 Dianella caerulea var. assera - - - - 

 Dianella revoluta var. revoluta - - - - 

 Lomandra filiformis subsp. filiformis - - - - 

 Dianella longifolia var. longifolia - - - - 

      

Herb Opercularia diphylla - - - - 

 Veronica plebeia - - - - 

 Hydrocotyle laxiflora - - - - 

 Euchiton involucratus - - - - 

 Pratia purpurascens - - - - 

 Dichondra repens - - - - 

 Gonocarpus tetragynus - - - - 

 Centella asiatica - - - - 

 Arthropodium minus - - - - 

 Senecio tenuiflorus - - - - 

 Hydrocotyle peduncularis - - - - 

 Lagenophora stipitata - - - - 

 Oxalis perennans - - - - 

 Plantago debilis - - - - 

      

Orchid Caladenia catenata - - - - 

 Acianthus fornicatus - - - - 

 Cymbidium suave - - - - 

      

Vine Glycine clandestina - - - - 

 Cassytha glabella f. glabella - - - - 

      

Fern Cheilanthes sieberi subsp. sieberi - - - - 
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