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1 INTRODUCTION
This Open Space Management Strategy (OSMS) has been prepared by Cardno (QLD) Pty Ltd on 
behalf of the St Vincents Foundation Pty Ltd (“Land Owner”) in relation to an integrated development 
of land situated at Ocean Drive, Rainbow Beach, Bonny Hills (“the site”).  The site encompasses four 
parcels of land formerly described as Part Lot 123 on DP1106943 and Lot 5 on DP25886, with a 
total area of approximately 178 ha.  The conceptual plan of development proposed for the Rainbow 
Beach site, as illustrated in Figure 1, makes provision for the integration of the following land uses: 

� a residential subdivision consisting of approximately 930 lots; 
� a business/retail centre; 
� district sporting fields; 
� two school sites; 
� an Ecotourism site; and 
� an Open Space Corridor that encompasses a constructed wetland area. 

This OSMS provides the framework within which the Open Space Corridor is to be managed by the 
Land Owner as part of the Rainbow Beach development.  Details are also provided concerning the 
strategies that have been developed and which are to be implemented by the Land Owner to ensure 
that the construction and occupation of the adjoining urban development, forming part of the 
Rainbow Beach development, does not adversely affect the values of the Open Space Corridor.   

This OSMS also provides management guidelines for implementation by Port Macquarie-Hastings 
Council (PMHC) subsequent to PMHC assuming responsibility for the ongoing management of the 
Open Space Corridor. 

This document draws upon material relating to the site’s vegetative and broader ecological values 
and functions that is presented within the: 

� Area 14 KPoM – Figure 2 Vegetation Communities prepared by Biolink Pty Ltd (20th 
October 2006);  

� Aquatic Flora and Fauna Survey – Rainbow Beach, Bonny Hills report prepared by The 
Ecology Lab Pty Ltd (April 2008); and 

� EPBCA – MNES 1999, Seven Part Tests, SEPP 44 – Koala Habitat Assessments of 
Proposed Constructed Wetland and Filling on Part Lot 92 DP1078055, Ocean Drive, 
Lake Cathie report prepared by Darkheart Eco-Consultancy (2008). 

Site inspections were also completed by Cardno staff on 10-11 December 2007 and 27 October 
2009 as part of the process of preparing this OSMS. 
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2 OPEN SPACE MANAGEMENT STRATEGY 
The Open Space Corridor encompasses approximately 80.9ha (or 46% of the site) and includes the 
following existing and proposed features: 

� approximately 7.7 ha dedicated to district sporting fields; 
� existing lagoons, waterbodies and wetlands (approx. 6.3 ha); 
� a large, proposed constructed wetland (approx. 10.5 ha); 
� smaller constructed wetlands (approx. 3.6 ha); 
� approximately 47.5 ha of open space; 
� a pocket woodland (approx. 2.1 ha); and 
� an eastern creek line and former nursery area (approx. 3.2 ha) 

The locations and extent of the various elements of the Open Space Corridor are illustrated in Figure 
1.

With reference to the above, the management of the proposed district sporting fields will not be 
included within the context of this OSMS. 

2.1 Management Objectives 

This OSMS seeks to provide management specifications that will protect and enhance the ecological 
values and functions of the Open Space Corridor whilst facilitating public access and use of 
designated recreational areas.  

The aims of this OSMS are to:  

� enrich the biodiversity of existing vegetation within the Open Space Corridor;  
� enhance the existing corridor values of vegetation along Duchess Gully;  
� create better movement opportunities in an east-west direction for native wildlife; 
� reduce the extent of existing weed infestations within the Open Space Corridor;  
� protect and enhance aquatic habitat values within existing and to be constructed 

waterbodies within the Open Space Corridor;  
� provide an appropriate interface between native vegetation and wildlife habitats within 

the Open Space Corridor and adjacent areas of urban development; and 
� provide a balance between public use and controlled public access within the Open 

Space Corridor. 

2.2 Management Issues 

The Land Owner is committed to retaining and enhancing the original and natural environment within 
the Open Space Corridor to promote this area’s unique environmental values.  As part of this 
commitment the Land Owner will undertake various actions that are designed to provide a firm 
foundation for the long-term management of the Open Space Corridor when it is transferred to 
PMHC. 

Key management issues that are to be addressed by the Land Owner within this OSMS are detailed 
below. 

1. Terrestrial Vegetation Management and Rehabilitation, in respect of providing 
management actions that will: 
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� ensure the preservation of native flora species and vegetation communities 
within the Open Space Corridor during both the construction and occupational 
phases of the Rainbow Beach development; 

� rehabilitate and enhance the ecological values and functions of degraded 
native vegetation communities within the Open Space Corridor; 

� provide for a reduction in the prevalence of weed species within the Open 
Space Corridor; 

� provide passive recreational opportunities and facilities for future residents; 
and 

� rehabilitate the Open Space Corridor in a manner that protects human health 
and property in the event of a bushfire occurring within and/or adjacent to the 
site. 

2. Terrestrial Fauna and Corridor Linkage Management, in respect of providing 
management actions that will: 

� ensure the preservation of native fauna species and their associated habitats 
that currently exist within the Open Space Corridor during both the 
construction and occupational phases of the Rainbow Beach development; 

� enhance vegetated corridors and linkages to improve movement opportunities 
for native fauna residing within or dispersing through the Open Space Corridor; 
and 

� minimise the potential for mortality and/or harm to be inflicted on native fauna 
as a consequence of domestic pets and vehicular traffic associated with the 
residential development. 

3. Aquatic Habitat Management, in respect of providing management strategies that 
will:

� ensure the preservation of the ecological values of the existing lagoon; 
� ensure the proposed constructed wetland provides habitat that is favourable to 

native aquatic flora and fauna species; and 
� minimise the risk of aquatic weeds establishing in existing lagoon and 

proposed constructed wetland. 

4. Weed Management, in respect of providing: 

� appropriate control mechanisms for the treatment of existing and any future 
weed infestations; and 

� monitoring programs to minimise the risk of weed infestations becoming 
established in the future. 

5. Access and Public Safety Management, in respect of providing: 

� appropriate mechanisms to restrict unauthorised and inappropriate forms of 
access into the Open Space Corridor by contractors involved in the 
construction phase of the Rainbow Beach development; 

� appropriate infrastructure to facilitate controlled public access to and within the 
Open Space Corridor for passive recreational pursuits compatible with the 
area’s environmental values; and 

� appropriate infrastructure to facilitate PMHC access to and within the Open 
Space Corridor for environmental management purposes. 

The following sections provide details of the aforementioned management issues and summaries of 
the specific actions that are to be taken by the Land Owner, and other stakeholders, to address the 
various management issues that have been identified. 
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3 TERRESTRIAL VEGETATION MANAGEMENT AND 
REHABILITATION

The majority of the site supports pasture and pastoral woodland that has been subject to broad-
scale vegetation clearance and is currently used for livestock grazing.  As such, the most of the 
vegetation within the site is in a disturbed and degraded state and supports a variety of weed 
species common to agricultural landscapes.  A number of wooded vegetation remnants have also 
been identified within the site (refer Biolink 2006; Darkheart 2008) including a variety of eucalypt 
woodlands and forests, Swamp oak swamp forest, disturbed/regrowth swamp forest and dry 
shrubland.  The majority of these vegetation communities will be retained and protected within the 
Open Space Corridor.  Whilst no threatened flora species have been identified within the site, two 
vegetation communities are considered to constitute Endangered Ecological Communities (EEC) 
recognised by the Threatened Species Conservation Act 1995 (refer Biolink 2006;Darkheart 2008). 
More specifically Biolink (2006) have identified:  

� remnants of Paperbark, Swamp Mahogany and Swamp oak forest as ‘Swamp 
Sclerophyll Forest on Coastal Floodplains of the NSW North Coast Bioregion’ EEC; and 

� areas of Swamp oak forest as ‘Swamp Oak Floodplain Forest on Coastal Floodplains of 
the NSW North Coast Bioregion’ EEC. 

With regard to the above, the Swamp Sclerophyll Forest EEC and the majority of the disturbed 
Swamp Oak Floodplain Forest EEC will be retained and protected within the Open Space Corridor. 
The extensive rehabilitation and revegetation works that will be undertaken within the Open Space 
Corridor will offset the minor loss of degraded vegetation and fauna habitat elsewhere on the site. 

3.1 Vegetation Management 

Whilst the principal function of the Open Space Corridor is to preserve and enhance the site’s 
existing environmental values, it will also be necessary to establish some essential infrastructure 
within this area.  More specifically, the establishment of essential infrastructure will necessitate:  

� the clearance of some Swamp oak forest and pasture land in the western portion of the 
Open Space Corridor for the purposes of establishing the proposed district sporting 
fields;

� some disturbance of pasture land within the central and north-eastern portion of the 
Open Space Corridor for the establishment of the proposed constructed wetlands and 
stormwater bioretention swales; and 

� some disturbance to pasture land and disturbed Swamp oak forest for the purposes of 
establishing a network of pathways throughout the Open Space Corridor. 

All vegetation clearance and construction works within the Open Space Corridor will be conducted in 
accordance with current best practice methodologies to minimise any potential impacts on the 
surrounding environment.   
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3.2 Asset Protection 

A ‘Bushfire Protection Assessment’ (BPA) has been prepared for the site by Australian Bushfire 
Protection Planners Pty Ltd and identifies the need for the Open Space Corridor to provide 
appropriate buffers between residential development and adjacent areas of retained or regenerated 
bushland within the Open Space Corridor.  The salient points of the BPA in how it related to 
vegetation management within the Open Space Corridor are: 

� the required 15 m wide Asset Protection Zone (APZ) between new residential 
development and revegetated areas within the Open Space Corridor is provided by the 
perimeter road and building setbacks, i.e. no new APZ within the proposed Open Space 
Corridor; 

� a requirement for a minimum 30 m wide Asset Protection Zone between the Open 
Space Corridor and the existing “Seawind Chase” residential development to the south; 

� an urban edge or management (managed parkland) regime needs to be maintained on 
existing public lands adjoining the existing Rainbow Beach subdivision; 

� any swale system that extends into the residential area will need to be managed in a 
manner that does not create a connection to bushfire prone vegetation in the Open 
Space Corridor.  Swales required by future urban development will be detailed in future 
applications; and 

� as per PMHC’s request and in general, any new urban development will provide for 
APZ requirements within the urban area and will not rely upon APZ space within the 
Open Space Corridor. 

3.3 Ecosystem Rehabilitation 

The Open Space Corridor encompasses a mosaic of intact native vegetation, degraded habitats and 
cleared land.  The intent for the majority of the Open Space Corridor is to protect existing native 
vegetation and enrich the ecological values and functions of the Open Space Corridor through 
extensive rehabilitation works.  This objective will be achieved through: 

� protection of existing intact native vegetation communities; 
� encouraging regrowth and regeneration of native vegetation; 
� removal of weed species; and 
� active revegetation with appropriate native plant species where required. 

However, as discussed in Section 3.2, there is a need for parts of the Open Space Corridor that 
adjoin existing residential interfaces to be managed in manner that contribute to asset protection 
from a bushfire perspective. 

In this regard, an Environmental Land Use Management Plan (ELUMP) (refer Plan Nos 713501-
ELUMP-01 and 713501-ELUMP-02) has been prepared for the Open Space Corridor.  With 
reference to the ELUMP, vegetation within the Open Space Corridor has been classified into one of 
several Environmental Land Use Categories (ELUCs).  The location and extent of these ELUCs is 
illustrated in Plan No. 713501-ELUMP-01, and the characteristics and intent of each ELUC 
described below. 

1. Biodiversity Protection ELUCs, which encompass areas that: 

a) support native vegetation types that are relatively intact in terms of their structural and 
floristic elements; 

b) contribute to fauna movement corridors; and 

c) support habitat that is suitable to threatened native fauna species. 



Rainbow�Beach,�Bonny�Hills�
Open�Space�Management�Strategy�
Prepared�for�St�Vincents�Foundation�Pty�Ltd

Cardno (Qld) Pty Ltd Version 3  17 June 2010 
OSMS_v3.doc Commercial in Confidence Page 6 

Within Biodiversity Protection ELUCs the primary objective is to protect the vegetation’s 
existing biodiversity values by removing degrading processes (i.e. livestock grazing and 
weed invasion) and preventing any physical works from occurring within the subject areas.  
It should be noted that the Land Owner has instigated the removal of livestock from the 
Open Space Corridor such that cattle can no longer have a direct adverse impact on the 
vegetation communities within the Open Space Corridor.  Some weed management (i.e. 
removal of Lantana [Lantana camara]) has already been conducted by qualified personnel 
of Wild Things Native Gardens Pty Ltd within some areas identified as Biodiversity 
Protection ELUCs. 

2. Biodiversity Enrichment ELUCs, which encompass areas of the Open Space Corridor that: 

a) support degraded native vegetation; 

b) have the potential to contribute to wildlife corridors and linkages throughout the Open 
Space Corridor and wider locality; and 

c) adjoin areas of vegetation identified as providing habitat to significant wildlife species. 

Within the Biodiversity Enrichment ELUCs the primary objective is to enhance the 
biodiversity values of the vegetation via the implementation of appropriate weed control, 
encouragement of natural regrowth and regeneration, and supplementary planting works 
where required. 

3. Urban Edge ELUCs, which encompass areas within the Open Space Corridor that: 

a) currently support cleared grasslands with scattered trees; 

b) have the potential to provide useable public open space without extensive clearance of 
native vegetation; 

c) directly adjoin existing residential development interfaces and therefore have the 
potential to: 

i. contribute to prescribed Asset Protection Zones; and 

ii. act as buffers between potentially conflicting land uses (i.e. residential areas 
and Biodiversity Protection and Biodiversity Enrichment ELUCs). 

3.4 Rehabilitation Objectives and Methodologies

3.4.1 Biodiversity Protection ELUCs 

Rehabilitation of native vegetation communities within Biodiversity Protection ELUCs will be 
achieved in the first instance through encouraging natural regrowth and regeneration of native 
species.   

Encouraging the natural regeneration of pre-existing vegetation is the most beneficial form of site 
restoration as: 

� a source of seeds and propagules exists within the seed bank; 
� species of local provenance are better adapted to the environmental conditions in the 

area; 
� re-establishment of the community will follow natural patterns of re-colonisation and 

succession; and 
� soil fauna, fungal and microbial populations that are essential to a healthy plant growing 

environment are already present. 
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Removal of degrading processes is the first step in encouraging natural regrowth within native 
vegetation communities.  In this regard, the Land Owner and Wild Things Native Gardens Pty Ltd 
have:

� removed cattle from Open Space Corridor and established appropriate fencing; 
� implemented weed management and control programs within some areas of the Open 

Space Corridor; and 
� identified areas where natural regrowth of vegetation is occurring with minimal 

intervention. 

A supplementary planting program may be necessary in order to embellish areas where natural 
regeneration and regrowth isn’t occurring readily.  Key indicators to trigger the commencement of 
supplementary planting include: 

� expanses of exposed ground resulting from weed removal treatments; 
� stochastic disturbance events (i.e. windthrow, flood) that have induced high levels of 

plant mortality; and 
� gaps created by limitations in natural recruitment (i.e. absence of germination cues 

such as fire). 

The species planted and densities required will be dependent on the composition and structural 
elements of the existing vegetation.  A recommended species list for each of the Biodiversity 
Protection ELUCs is provided within Appendix A. 

3.4.2 Biodiversity Enrichment ELUCs 

Biodiversity Enrichment ELUCs encompass vegetation that is currently in a degraded state and as 
such, it is more likely that a supplementary planting program will need to be undertaken in order to 
achieve the rehabilitation objectives for these communities.  However, some of these communities 
are displaying a degree of resilience and are currently in the process of successfully regeneration.  
In this regard, a supplementary planting program will only be undertaken within areas where 
benchmark vegetation structure and composition are not achieved.  Vegetation Benchmarks for 
Biodiversity Enrichment ELUCs are discussed in Section 3.4.2.1 below. 

3.4.2.1 Vegetation Benchmarks 

In order to determine whether a supplementary planting program needs to be instigated within a 
Biodiversity Enrichment ELUC, Vegetation Benchmarks have been developed in accordance with 
the methodologies and information provided within Gibbons et al 20051.  These vegetation 
benchmarks are provided in Table 1 below and should be used in conjunction with the monitoring 
program described in Section 3.7.2.1 to determine when a supplementary planting program should 
be implemented. 

Table 1: Vegetation Benchmarks for Biodiversity Enrichment ELUCs 

ELUC Description Minimum Native Plant Cover % 
Overstorey Midstorey Groundstorey 

BE 8 Cleared Pasture/Pastoral Woodland adjoining Swamp oak 10 5 5

BE 9 Cleared Pasture/Pastoral Woodland adjoining Dry Blackbutt Open Forest 10 10 10

BE 10 Cleared Pasture/Pastoral Woodland  
Disturbed/Regrowth Paperbark – Swamp Mahogany – Swamp She Oak 

10 10 10

�����������������������������������������������������������
1 Gibbons, P., Ayers, D., Seddon, J., Doyle, S. and Briggs, S (2005) Biometric Version 1.8 - A Terrestrial Biodiversity 
Assessment Tool for the NSW Property Vegetation Plan Developer – Operational Manual. NSW Department of Environment 
and Climate Change. 
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When vegetation within a Biodiversity Enrichment ELUC is identified as failing to achieve one or 
more of these Vegetation Benchmarks, a supplementary planting shall be implemented in 
accordance with the specifications provided herein and within Plan No. 713501-ELUMP-02. 

3.4.3 Urban Edge ELUCs  

The purpose of the Urban Edge ELUC is to provide an appropriate interface between residential 
development and the Open Space Corridor.  These areas will be green firebreaks supporting mostly 
low-growing shrubs with areas of maintained grassland with passive recreation opportunities for 
future residents.  In this regard, Urban Edge ELUCs will: 

� be subject to weed removal and management; 
� be revegetated with low-growing shrubs with low flammability; 
� be grassed with species which are generally non-invasive and easy to manage;  
� support plantings of appropriate shade trees; and 
� include signage indicating that dogs are to be kept on leads at all times. 

Any trees and shrubs planted in Urban Edge ELUCs must be endemic to the local area and be 
planted in a manner that maintains views of the proposed constructed wetland whilst providing fauna 
movement opportunities (refer Section 4.1 - Fauna Management).  Recommended tree species for 
use within Urban Edge ELUCs are provided in Plan No. 713501-ELUMP-02. 

3.5 Supplementary Plantings 

3.5.1 Sourcing of Plant Stock 

As far as practicable, native plant species to be used in the planting program should be derived from 
seeds or propagules collected from individuals growing within intact communities on the site or 
within the locality.  In this regard, it is noted that the Land Owner and Wild Things Native Gardens 
Pty Ltd have established an on-site nursery and have commenced propagating plant species from 
populations growing within the site.  Where species are not able to be sourced from on-site 
populations, seedlings should be sourced from local native plant nurseries as far as practicable.   

3.5.2 Mulching

The application of mulch assists in the control of weeds, encourages growth of planted natives and 
improves the retention of water by providing a layer of organic matter on the soil substrate. 

Mulch can be sourced from areas to be cleared on the site by stockpiling the existing litter layer and 
topsoil. Stockpiling and reuse of topsoil provides an additional source of seeds and propagules to 
the supplementary plantings from the pre-existing seed bank. It also contributes to the re-
establishment of soil fauna, fungal and microbial populations that are essential for a healthy plant 
growing environment.  

Alternatively, mulch can be sourced from chipping or mulching of vegetative material on the site. In 
either case, topsoil or vegetative material for mulching should be collected only from areas that have 
a low weed density.  

Mulch should be applied evenly and to a depth of approximately 100mm as excessively thick mulch 
may have an adverse impact by suppressing the recruitment of native seedlings. 
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Mulching is not to occur around the base of existing established tress, unless the soil surface is 
exposed.  In such instances mulch is to be applied to a depth of 25mm beneath the canopy of trees.  
Mulch should not be placed directly against the trunk. 

3.5.3 Fertilisers

At the time of planting, fertiliser will be applied to each plant in the form of an Agriform® tablet. 
During the first year of planting, fertiliser such as Dynamic Lifter® will be applied to the plants as 
required to maintain the health and growth rate of planted species. To avoid potential leaching of 
fertilisers, slow release nitrogenous (and low phosphate content) fertilisers will be used. 

3.5.4 Watering

Watering of the supplementary planting works will be undertaken to ensure that an adequate survival 
and establishment rate is achieved. To assist in this process, water crystals will be used at the time 
of planting to ensure that the plantings have sufficient water to survive during the early establishment 
period. 

The frequency of watering to achieve plant establishment will depend on the prevailing climatic 
conditions at the time of planting and thereafter. Watering will generally be carried out in the cooler 
hours of the day, namely morning or evening, and will be frequent enough to prevent wilting of 
plants.

The following watering program is recommended:  

Week 1 – 2  3 visits/week        Week 3 – 6 2 visits/week       Week 7 – 12 1 visit/ week 

The necessity for watering during the above program will be dependent upon rainfall.  The frequency 
of watering will be gradually reduced as the plantings mature and it is anticipated that after a period 
of 4 – 6 months the planting will be sufficiently established such that supplementary watering will no 
longer be required. 

3.5.5 Pest Control 

Predation by native macropods and introduced herbivores (rabbits and hares) can have an adverse 
affect on the establishment of plantings by defoliating, damaging or removing young plants. To 
minimise the loss of plants through predation, new plantings will be protected using either: 

� plastic tree guards, which would be reused on new plantings once the initial planted 
specimens mature; or 

� temporary exclusion fencing of larger areas or where initial trials indicate that the 
efficacy of using individual tree guards is low. 

3.6 Performance Indicators 

3.6.1 Overall Performance Indicators 

Establishment of the Open Space Corridor must achieve the following Performance Indicators: 

� all practicable measures are taken to design and locate essential infrastructure in a 
manner that avoids or minimises disturbance to native vegetation within the Open 
Space Corridor; 
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� all Biodiversity Protection ELUCs are to be clearly demarcated on construction plans 
and in the field and will be classified as “no-go zones” during construction of any 
essential infrastructure within the Open Space Corridor; 

� no clearance of vegetation is to occur outside of nominated disturbance zones, any 
vegetation cleared outside of these zones is to be rehabilitated in general accordance 
with the specifications provided herein and in Plan No 713501-ELUMP-01 and 02; 

� any disturbance to native vegetation is carried out in accordance with the terms and 
conditions of relevant development consents and permits which would specifically 
authorise any such disturbance; 

� construction works within the Open Space Corridor are undertaken in accordance with 
the provisions of a PMHC-approved Erosion and Sediment Control Plan; and 

� Urban Edge ELUCs are to be revegetated and maintained in a manner that achieves a 
balance between recreation and asset protection requirements. 

3.6.2 Performance Indicators for Biodiversity Protection ELUCs 

Rehabilitation of native vegetation communities within Biodiversity Protection ELUCs will be 
achieved in the first instance through encouraging natural regrowth and regeneration of native 
species. Supplementary planting programs may be necessary in order to embellish areas where 
natural regeneration and regrowth isn’t occurring readily.  Management of Biodiversity Protection 
ELUCs will be measured against the following Performance Indicators: 

� natural regrowth and regeneration of native endemic vegetation is occurring to a 
satisfactory level; 

� implemented weed management and control programs are resulting in an identifiable 
reduction in the prevalence of weed species; 

� expanses of exposed ground resulting from weed removal treatments or limitations in 
natural recruitment have been appropriately revegetated generally in accordance with 
the specifications provide herein and on Plan No. 713501-ELUMP-02. 

3.6.3 Performance Indicators for Biodiversity Enrichment ELUCs 

Biodiversity Enrichment ELUCs will undergo supplementary planting programs where the Vegetation 
Benchmarks specified within Section 3.4.2.1 are not being achieved through natural regeneration 
and regrowth. As such, management of Biodiversity Enrichment ELUCs will be measured against 
the following Performance Indicators: 

� natural regrowth and regeneration of native vegetation is occurring to a satisfactory 
level;

� supplementary planting programs have been implemented in areas where Vegetation 
Benchmarks are not being achieved; 

� supplementary planting programs have been implemented generally in accordance with 
the specifications provide herein and on Plan No. 713501-ELUMP-02;  

� planting densities and mixtures established in each community are appropriate for the 
production of vegetation structure which will achieve the applicable Vegetation 
Benchmark for that ELUC; 

� implemented weed management and control programs are resulting in an identifiable 
reduction in the prevalence of weed species. 
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3.6.4 Performance Indicators for Supplementary Plantings 

The implementation and maintenance of a supplementary planting program generally in accordance 
with the specifications provided herein and within Plan No. 713501-ELUMP-02, must achieve the 
following Performance Indicators: 

� no inappropriate plant species (i.e. non-endemic, exotic or weed species) are to be 
used in the revegetation program; 

� planting densities and mixtures established in each community are appropriate for the 
production of vegetation structure which will achieve the applicable Vegetation 
Benchmark for that ELUC; 

� an 80% survival rate of plant stock is to be maintained within each ELUC for at least 
three (3) years from the date of planting;  

� a minimum 90% native ground cover is to be maintained for the maintenance period; 
and 

� revegetation plots are to be maintained for the for at least three (3) years from the date 
of planting such that: 

i. native species comprise at least 90% of the species composition within each 
plot; and 

ii. native species comprise at least 90% of the biomass and/or cover within each 
plot.

3.7 Monitoring and Maintenance 

3.7.1 Monitoring of Biodiversity Protection ELUCs 

Monitoring of Biodiversity Protection ELUCs is to be carried out on an annual basis within three (3) 
permanent 20m x 20m plots within each ELUC.  An additional three (3) random monitoring sites (i.e. 
three 20m x 20m plots) will be established and assessed at each monitoring period.   

During each census, key indicators that trigger the need for supplementary plantings will be 
identified (refer section 3.4.1 herein) and a supplementary planting program will be implemented and 
managed in accordance with the specifications provided herein and within Plan No. 713501-ELUMP-
02.

Each of the three permanent 20m x 20m plots will also be used as photo monitoring sites where 
photos will be taken on each compass quarter at each monitoring period. 

3.7.2 Monitoring of Biodiversity Enrichment ELUCs 

Monitoring of Biodiversity Enrichment ELUCs is to be carried on an annual basis as specified in the 
Vegetation Monitoring Program detailed below.  This monitoring program has been developed in 
accordance with the methodologies presented within Gibbons et al 2005 and provides the basis for 
assessing the success of natural regeneration in achieving the Vegetation Benchmarks specified in 
Section 3.4.2.1.  Where Vegetation Benchmarks are not being achieved, supplementary planting 
programs shall be implemented in general accordance with the specifications provide herein and 
within Plan No 713501-ELUMP-02. 
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3.7.2.1 Vegetation Monitoring Program 

Native overstorey cover 

Native over-storey cover is the woody tallest stratum (including emergents) above 1m and includes 
all native species.  Native overstorey cover will be estimated by: 

1. At 10 points along a 50m transect (i.e. every 5m) visually estimating percentage foliage 
cover of native species directly overhead.   

2. Dividing the total by the number of points (i.e. ten [10]) measured along each transect. 

In areas where regrowth has not achieved a height where projective foliage cover can be measured, 
the cover of native overstorey species shall estimated using the methodology for estimating 
‘Regeneration’ described below. 

Native midstorey cover 

The mid-storey contains all vegetation between the overstorey stratum and 1m in height and 
includes all native species.  Native mid-storey cover will be estimated by: 

1. At 10 points along a 50m transect (i.e. every 5m) visually estimating percentage foliage 
cover of native species in the mid-storey.   

2. Dividing the total by the number of points (i.e. ten [10]) measured along each transect. 

Native groundstorey 

The ground stratum contains all native vegetation below 1m in height and includes all native species.  
Native ground cover will be estimated by: 

1. Visually estimating the percentage foliage cover in a 20m x 20m plot. 

2. The precision of the estimate can be improved if the assessment is conducted separately 
within each of the four 10m x 10m quarters that make up the 20m x 20m plot. 

Regeneration 

Regeneration is measured as the proportion of over-storey species present at the site that is 
regenerating (i.e. with dbh ≤ 5cm).  The magnitude of natural regeneration occurring within retained 
vegetation will be estimated by: 

1. Recording all individual over-storey species within a 20m plot. 

2. Calculating the proportion of these individuals that have a dbh ≤ 5cm. 

This methodology for assessing regeneration shall be used to estimate native overstorey cover in 
circumstances where regrowth has not achieved a height that enables assessment of projective 
foliage cover. 

The monitoring program will include the establishment of three (3) permanent sites (i.e. three (3) 
50m transects and three (3) 20m x 20m plots) within each Biodiversity Enrichment ELUC that will be 
subject to assessment each census period.  An additional three (3) random monitoring sites (i.e. 
three (3) 50m transects and three (3) 20m x 20m plots) will be established within each Biodiversity 
Enrichment ELUC and assessed at each monitoring period. 

Each of the three (3) permanent 20m x 20m plots will also be used as photo monitoring sites where 
photos will be taken on each compass quarter at each monitoring period. 
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If there is not sufficient area within a Biodiversity Enrichment ELUC to accommodate all of the above 
specified monitoring sites, a suitable number of sites will be established within the area available. 

3.7.3 Monitoring of Supplementary Plantings 

The most intensive period of maintenance is during the plant establishment period (i.e. the first three 
[3] years of plant growth) when weed removal and supplementary planting may be required.  In this 
regard, supplementary plantings shall be inspected every two (2) months for the first six (6) months 
following planting and once every six (6) months thereafter for a duration of at least two and a half  
(2.5) years.  Routine monitoring and maintenance activities during this time should include, but not 
be restricted to the following: 

� identification and removal of any areas of obvious increased sedimentation, litter build-
up and blockages; 

� repair of damage to supplementary plantings resulting from scour, erosion or sediment 
build-up; 

� regular watering of plantings during the establishment phase; 
� removal and management of weed species; and 
� replacement of plantings that have died with plants of equivalent size and species. 

3.8 Summary of Management Issues and Actions 

A summary of the identified terrestrial vegetation management and rehabilitation issues and the 
various actions that are to be taken as part of the Rainbow Beach development is provided in Table 
2.  For each of the specific management actions a schedule for implementation is provided and the 
responsible entity for taking the action is identified. 
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4 TERRESTRIAL FAUNA AND HABITAT LINKAGE 
MANAGEMENT

The availability of habitat resources for native terrestrial fauna on the site has been reduced by a 
prolonged history of disturbance associated with vegetation clearance and livestock grazing.  The 
relatively open nature and low floristic diversity of vegetation communities such as the pasture and 
pastoral woodland communities that constitute the majority of vegetation on the site is likely to 
restrict: 

� cryptic and/or secretive species; 
� species that are specialist foragers; and 
� species that require a range of forage resources. 

As such, these areas are more likely to be utilised by more cosmopolitan and highly mobile fauna 
such as macropods, birds and bats, that are more adapted to highly modified rural and urban 
environments. 

By contrast, the intact, native vegetation communities encompassed by the Open Space Corridor 
provide a greater range of habitat resources for native terrestrial fauna and some communities are 
known to support threatened fauna species such as the Koala (Phascolarctos cinereus), Wallum 
froglet (Crinia tinnula), Eastern chestnut mouse (Pseudomys gracilicaudatus) and Common 
planigale (Planigale maculata) (refer Darkheart 2008). 

4.1 Fauna Management 

The Land Owner recognises that appropriate actions need to be taken as part of the urban 
development to ensure that impacts to native terrestrial fauna are minimised during both the 
construction and occupational phases of development. 

There is solid commitment to retain existing fauna habitat values within the Open Space Corridor, as 
well as enrichment of its values through: 

� the removal of degrading forces such as livestock grazing and slashing; 
� extensive revegetation works; 
� weed control; 
� habitat enhancement (i.e. nest boxes, use of felled tree for logs and snags); and 
� implementation of appropriate control measures to reduce the impact of domestic 

animals associated with residential development on native fauna inhabiting the Open 
Space Corridor. 

With regard to the above, the Land Owner has already initiated the following actions within the Open 
Space Corridor: 

� removal of livestock from the Open Space Corridor; 
� control of Lantana (Lantana camara) infestations; 
� trials of weed control methods; and 
� establishment of an on-site nursery to source plants of local origin for extensive 

revegetation works. 
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4.2 Habitat Linkage Management 

The Open Space Corridor has the potential to contribute to fauna movement corridors in both a 
north-south and an east-west direction, as shown on Plan 713501-ELUMP-01.  At present the quality 
and integrity of the east-west corridor is compromised by the impacts of historic vegetation clearance 
and livestock grazing practices.  The north-south corridor is narrow and fragmented in its northern 
extent.

Rehabilitation of Open Space Corridor, in general accordance with specifications provided in Section 
3 herein and in Plan No. 713501-ELUMP-01 & 02, will enhance the integrity and capacity of fauna 
movement corridors in both a north-south and an east-west direction through: 

� increasing vegetative cover and complexity; 
� the provision of specific habitat resources for different fauna groups (i.e. logs on the 

ground, nest boxes in trees) and for individual threatened fauna species (i.e. Koala food 
trees); and 

� reducing cleared areas that act as barriers to the movement of some native wildlife 
species. 

It should also be noted that in areas where there may be a need to accommodate recreational 
structures or the retention of view lines of the lake system, corridor values can be maintained 
through the following measures: 

� planting aggregates of trees spaced no more than 20m apart; 
� providing sufficient cover for ground-dwelling and arboreal species between tree 

aggregates; 
� using a mixture of species to provide tree aggregates with multi-species values (i.e. 

food resources such pollen, nectar, foliage, arthropods); and 
� providing nest boxes or artificial hollows within tree aggregates for native animals to use 

as refuges if necessary. 

4.3 Summary of Management Issues and Actions 

A summary of the terrestrial fauna and habitat linkage management issues associated with the 
design, construction and occupational phases of development, and the associated actions that have 
been or that are to be taken to minimise potential adverse impacts on native fauna within the Open 
Space Corridor, is provided in Table 3. 
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5 AQUATIC HABITAT MANAGEMENT AND 
REHABILITATION

5.1 Existing Aquatic Habitats 

The Open Space Corridor currently supports a number of exiting aquatic habitats, namely: 

� an existing lagoon system in the central portion (i.e. E2 and E3 on Figure 1); 
� two small wetlands constructed for the purposes of receiving and treating stormwater 

from the residential development to the south (i.e. E 1on Figure 1); 
� Duchess Gully which extends along the eastern boundary of the site; and 
� constructed drainage channels in the western portion of the site. 

A preliminary assessment of the biodiversity values of the existing lagoon has been completed (refer 
the Ecology Lab July 2008) and the results indicate that the lagoons are currently in a healthy 
condition as reflected by: 

� the moderate diversity of native aquatic fauna; 
� the presence of only one introduced fish species (i.e. Mosquito fish [Gambusia

hookeri]); 
� acceptable levels of water quality parameters; 
� the diversity of native species in the macrophyte and submerged zones; and 
� the diversity of waterbirds utilising the waterbodies. 

The presence of fish species in the existing lagoons such as Sea mullet (Mugil cephalus), and 
Shortfin eels (Anguilla australis) indicate connectivity to the ocean via Duchess Gully as these 
species have a marine phase in their lifecycle.  The presence of juvenile specimens of the Snake-
necked tortoise (Chelodina longicolis) and Short-finned eels also demonstrates the existing lagoon 
system is providing breeding and/or nursery resources to a range of aquatic organisms. 

The only significant management issues identified with the existing lagoon were the predominance 
of the introduced Torpedo grass (Panicum repens) infestations within the littoral/marginal zone and a 
low diversity of benthic fauna. 

5.2 Proposed Constructed Wetland 

As part of the Rainbow Beach Development, four constructed wetlands are proposed to be created 
within the Open Space Corridor.  These constructed wetlands will form an integral part of the 
proposed stormwater “treatment train” that will service the development and re-instate the natural 
flow path of Duchess Gully through the central portion of the site.  The existing and proposed aquatic 
features encompassed by the OSC are illustrated within Figure 1. 

The largest proposed constructed wetland (i.e. W1 on Figure 1) will have a surface area of 10.5ha, 
an average bed level of RL 1.0m AHD and a normal top water level 3.0m AHD.  The capacity of the 
lake at its normal top water level is approximately 142.5ML.  The remaining three wetlands (i.e. W2, 
W3 and W4 on Figure 1) will be much smaller and are located at the interface between the proposed 
urban development and the Open Space Corridor. While the primary purpose of the constructed 
wetlands is the management of stormwater runoff generated by the proposed development, 
revegetation and rehabilitation of the wetlands will be aimed at producing high quality habitat for 
aquatic and terrestrial fauna whilst providing visual amenity and passive recreational pursuits for 
future residents. 
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5.3 Aquatic Habitat Management 

The Land Owner recognises that appropriate actions need to be undertaken as part of the urban 
development to ensure that impacts to aquatic habitats within and adjacent to the site are minimised 
during both the construction and occupational phases of development.  As such, the proposed 
development will include a stormwater “treatment train” that will incorporate the following measures 
to reduce the impact of runoff from the development on receiving environments: 

� vegetated buffer strips for the removal of sediment and nutrients from impervious 
surfaces such as foot paths and driveways; 

� grassed swales to convey storm flow and provide adequate flow detention prior to 
downstream devices such as wetlands and bioretention systems; 

� establishment of bioretention systems (generally in the upper reaches of the catchment) 
for the removal of sediments and nutrients; and 

� wetland systems in the downstream end of the catchment and immediately upstream of 
receiving lakes. 

The various components of the proposed stormwater “treatment train” will minimise any adverse 
impacts of run off on the receiving environment given that they will: 

� convey and/or contain water that meets adopted water quality objectives as required by 
PMHC; 

� not have any significant impacts on the hydrology and groundwater levels of the Open 
Space Corridor and surrounding locality; 

� not result in the exposure of high Potential Acid Sulfate Soils material to potential 
oxidation;

� be constructed in accordance with an approved Erosion and Sediment Control Plan and 
Acid Sulfate Soil Management Plan; and 

� be revegetated in a manner that enhances the diversity and connectivity of terrestrial 
and aquatic habitats within and adjacent to the site. 

5.4 Rehabilitation and Revegetation Specifications 

An integral component of this OSMS is the rehabilitation and revegetation of the existing lagoon 
system and proposed constructed wetland such that self-sustaining, wetland vegetation communities 
are established that will provide the following ecological values and functions: 

� sediment removal and erosion control; 
� excess nutrient and metal removal; 
� bank stability; 
� moderation of water temperature and light penetration through shading; and 
� provision of feeding, breeding and nursery habitat resources for aquatic fauna and other 

wildlife species. 

With regard to the above, a Wetland Revegetation Plan (refer Plan Nos 713501-WRP-01 and 02) 
has been prepared for the rehabilitation and management of aquatic features encompassed by the 
Open Space Corridor. 
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There are differences between the intended uses for the existing lagoon system (i.e. E2 and E3) and 
proposed constructed wetlands (W1 – W4).  Given that the bank profile of the existing lagoon is 
unknown there are concerns regarding public access and safety and as such it is intended that the 
existing lagoon system be inaccessible to the public.  In contrast the large proposed constructed 
wetland (i.e. W1) will have a design depth and profile that satisfies public safety guidelines.  The 
northern side of the large proposed constructed wetland (i.e. W1) will form part of the open 
recreational parkland area that coincides with the southern boundary of the development envelope.  
The large proposed constructed wetland will therefore be exposed to public access and as such will 
need to be revegetated in manner that provides a balance between habitat requirements of fauna 
species, and the recreational and visual amenity requirements of future residents.   

The smaller constructed wetlands (i.e. W2, W3 and W4) will also have a profile that satisfies public 
safety guidelines and will not exceed a depth of approximately 1.5m.  It is also intended for these 
wetlands to provide ecological functions and values in addition to stormwater management services. 

The finer scale rehabilitation objectives for the existing lagoon and the proposed constructed 
wetlands are detailed below. 

Existing Lagoon (E2 and E3) 

Rehabilitation of the existing lagoon will be focussed on: 

� enhancing and expanding existing populations of native macrophyte species; 
� enhancing the diversity of native macrophyte species associated with the lagoon; 
� reducing habitat suitable for the colonisation of Torpedo grass; 
� creating a vegetative barrier to the water edge that excludes access by the public and 

dogs; and 
� improving the visual amenity of vegetation associated with the lagoon. 

Proposed Constructed Wetlands (W1 – W4) 

Rehabilitation of the proposed constructed wetlands will be focused on: 

� creating a self-sustaining macrophyte zone characterised by a diversity of native 
species; 

� providing a range of habitats to encourage colonisation of the wetland by native aquatic 
fauna; 

� limiting the availability of habitat to be colonised by weed species such as Torpedo 
grass; 

� contributing to the visual amenity of the Open Space Corridor; and 
� providing an effective balance between biodiversity conservation/enhancement and 

passive recreational pursuits associated with the Open Space Corridor. 

5.4.1 Supplementary Planting Specifications 

The main objective of the supplementary program is to create diverse and structurally complex 
wetland vegetation associated with both the existing lagoon and proposed constructed wetlands.  
The Wetland Revegetation Plan (Plan No 713501-WRP-01 and 02) addresses the manner in which 
both the existing lagoon and proposed constructed wetlands are to be revegetated to achieve the 
desired goals and objectives listed above. 
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5.4.2 Species Selection 

The particular species to be used in the supplementary plating program will vary depending on the 
nature of the existing vegetation and the wetland vegetation zone (i.e. Submerged, Marginal and 
Terrestrial Fringe).  As such, details concerning species selection and planting patterns have been 
provided within Plan No 713501-WRP-02.  In the case of the existing lagoon system, recommended 
species and planting patterns have been based upon expanding the existing populations of native 
macrophyte species, especially in areas that have been subject to extensive Torpedo grass removal 
efforts. 

5.4.3 Soil Surface Preparation 

It will be necessary to prevent erosion and the introduction of weeds to exposed areas created by 
weed removal activities associated with the existing lagoon. Heavily woven jute mesh is an open 
weave erosion control mat suitable for short term erosion control in areas subject to light water flow 
(i.e. marginal zone and terrestrial fringe).  As well as preventing erosion, jute mesh holds seeds and 
saplings in place, promotes plant growth by improving soil condition and moisture levels, reduces 
weeds and is easily planted through. 

The revegetation zone associated with the existing lagoon should be free of weeds, large stones and 
other debris leaving an even surface that will allow the jute mesh to obtain maximum possible 
adhesion. The jute mesh shall be overlapped with adjacent rolls by 150mm and secured with fixing 
pins at approximately 1 pin/m2. The edges where the jute mesh overlaps should be stapled at 
regular intervals to prevent weed invasion. The jute mesh will hold in position for a considerable 
period whilst stabilisation by vegetation takes place. The jute mesh eventually decomposes and is 
incorporated into the soil.

The installation of jute mesh around the existing lagoon system will need to be adjusted to 
accommodate existing and regenerating native vegetation. 

5.4.4 Fertilisers

At the time of planting, fertiliser will be applied to each plant in the form of an Agriform® tablet. 
During the first year of planting, fertiliser such as Dynamic Lifter® will be applied to the plants as 
required to maintain the health and growth rate of planted species. To avoid potential leaching of 
fertilisers, slow release nitrogenous (and low phosphate content) fertilisers will be used. 

5.4.5 Water Level Management 

Controlling the water levels in areas of wetland subject to permanent or temporary inundation is an 
important component of the establishment phase of a wetland revegetation zone as it: 

� facilitates seedling establishment; 
� allows for supplementary planting to be carried out to compensate for mortality rates;  
� allows access to planting in the deeper submerged wetland zone; 
� can assist in controlling floating weed species; and 
� facilitates the repair of erosion and structural problems that may arise in the 

revegetation zone. 

As such, water level management activities in areas subject to permanent and/or temporary 
inundation have been recommended within Plan 713501-WRP-02. 
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5.4.6 Performance Indicators 

Management of the existing lagoon and proposed constructed wetland must achieve the following 
Performance Indicators: 

� water quality is to be of a standard that is not detrimental to the colonisation and 
survival of native aquatic fauna; 

� no erosion, scouring or slumping banks is to occur during the maintenance period; 
� an impenetrable vegetative barrier is to be established around the existing lagoon and 

proposed constructed wetland in order to impede public access. 

The implementation of the revegetation program, generally in accordance with the above 
specifications, must achieve the following Performance Indicators: 

� no inappropriate plant species (i.e. non-endemic, exotic or noxious weed species) are 
to be used in the revegetation program; 

� planting densities and mixtures established in each Wetland Zone are to correspond to 
the specifications provided in Wetland Revegetation Plan (Plan No 713501-WRP-01 
and 02); 

� an 80% survival rate of planting stock is to be maintained within each Wetland Zone for 
a period of at least three (3) years from the date of planting; and 

� wetland vegetation is to be maintained such that: 

i. native species comprise at least 90% of the species composition within each 
plot; and 

ii. native species comprise at least 90% of the biomass and/or cover within each 
plot.

5.4.7 Monitoring 

The most intensive period of maintenance is during the plant establishment period (i.e. the first three 
[3] years of plant growth) when weed removal and supplementary planting may be required.  In this 
regard, each Wetland Zone shall be inspected every two (2) months for the first six (6) months and 
once every six (6) months thereafter for at least two and a half (2.5) years..  Routine monitoring and 
maintenance activities during this time should include, but are not restricted to the following: 

� identification of mortality and/or damage to revegetation areas; 
� removal of litter and/or debris build up; 
� removal and management of weed species; 
� watering of plantings and seeded areas during the plant establishment phase in 

accordance with the watering program provided in Plan No 713501-WRP-02; 
� replacement of plantings that have died with plants of equivalent size and species 

detailed in the planting schedule, unless plant failure is indicative that the species is not 
suited to the prevailing conditions at that planting site; and 

� alternative monitoring requirements may be agreed to by the landowner and PMHC as 
part of discussions relating to the long term ownership, management and any voluntary 
planning agreement(s). 
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5.5 Aquatic Fauna Management 

A main objective of the Wetland Rehabilitation Plan (refer Plan Nos 713501-WRP-01 and 02) is to 
create high quality habitat for aquatic and semi-aquatic/terrestrial organisms that utilise habitat 
resources within wetland environments.  In order to achieve this objective, it is intended to increase 
the diversity of habitat available and to gauge the success of the rehabilitation program by 
monitoring the diversity or organisms occupying the existing lagoon and proposed constructed 
wetland.  

5.5.1 Aquatic Habitat Enhancement 

Habitat enhancement for aquatic organisms and other native wildlife utilising the existing lagoon and 
proposed constructed wetland will include: 

� creation of diverse and structurally complex wetland vegetation; 
� provision of rocks and/or logs (salvaged from the development footprint) as habitat 

features within and around the wetlands;  
� establishment of screening vegetation to reduce disturbance to wildlife;  
� ongoing removal and control of invasive plant species; 
� restricting public access to aquatic habitat; and 
� prohibition of domestic pets within and around the wetland system. 

5.5.2 Monitoring of Biodiversity 

To formally assess the colonisation of the proposed constructed wetland by aquatic organisms and 
to monitor any change in the biodiversity of the exiting lagoon a monitoring program will be 
undertaken in accordance with the methodology used by The Ecology Lab (April 2008) and will at a 
minimum include sampling of the following. 

� Benthic fauna – sediment samples taken from at least four sites at a standardised 
depth.  Samples will be processed to obtain information concerning the species 
composition, diversity and abundance of benthic fauna.   

� Fish species –  

i. a minimum of three (3) baited traps set in four sample location close the 
shoreline and macrophyte vegetation; 

ii. sampling with a seine net (approximately 10m long x 1.5m deep and a mesh 
aperture or 2mm) in at least three (3) locations; and 

iii. sampling with gill nets (approximately 60m long and comprised of two 30m 
lengths of 100mm and 50mm monofilament mesh, approximately 1.5m deep) in 
at least three (3) locations in open water. 

� Water birds – incidental sightings during sampling for benthic fauna and fish species. 

Monitoring in accordance with the above should be undertaken at least twice within each season 
over a period of at least two (2) years.  This monitoring will assist in detecting any changes in 
wetland fauna communities that are indicative of either improvements in or degradation of ecological 
conditions within the wetland systems. 

5.6 Summary of Management Issues and Actions 

A summary of the identified aquatic habitat management and rehabilitation issues and the various 
actions that are to be taken as part of the Rainbow Beach development is provided in Table 4.  For 
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each of the specific management actions a schedule for implementation is provided and the 
responsible entity for taking the action is identified. 
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6 WEED MANAGEMENT 
The Land Owner is committed to initiating a management program for weed species that have a 
recognised potential to adversely affect the environmental values of the Open Space Corridor.  In 
this respect the Land Owner, as part of the establishment of the Open Space Corridor will undertake 
a weed management program designed to treat existing infestations of recognised weed species 
that occur within the Open Space Corridor.  The weed management program and associated works 
is to be undertaken by trained, experienced bush regenerators with suitable qualifications such as a 
TAFE Certificate in Bushland Regeneration.  The general manner in which weed species are to be 
managed within the context of this OSMS are detailed below. 

6.1 Terrestrial Weed Species 

Infestations of Lantana (Lantana camara) have been identified in a number of areas of the Open 
Space Corridor.  Lantana is currently recognised as a: 

� Noxious Weed pursuant to the Noxious Weed Act 1993 ; and  
� Weed of National Significance by the National Weeds Strategy. 

Pursuant to the Noxious Weeds Act 1993, the Land Owner is obliged to control and manage 
infestations of Lantana that occur within the entire site in accordance with PMHC’s Weed Control 
Management Plan.  A copy of this plan is provided herewith as Appendix B.  

A number of other terrestrial weed species have been identified as occurring within or adjacent to 
the site, namely: 

� Fireweed (Senecio madagascariensis); 
� Parramatta grass (Sporbolus africanus); 
� Rhodes grass (Chloris gayana); 
� Whisky grass (Andropogon virginicus); and 
� White passionflower (Passiflora subpeltata). 

6.1.1 Control Methods 

Existing infestations of the above listed weeds species and any other Noxious Weeds identified 
within the Open Space Corridor, are to be the subject of control efforts using the methods detailed 
below.  In this respect it is noted that the control methods for specific species will vary depending 
upon the location and size of the infestation. 

6.1.1.1 Mechanical Control 

In areas that support dense infestations of weed species that dominate the vegetation the use of 
mechanical control methods, such as the use of tractor slashers, bobcats and/or small excavators, is 
generally appropriate as an initial treatment subject to certain restrictions. 

Other more selective forms of mechanical weed control, involving the use of motorised brush-cutters 
and chain saws, will also be used in areas or circumstances where the use of larger machinery is not 
appropriate.  Within Biodiversity Protection ELUCs, the use of mechanical control methods should 
generally be restricted to small mechanical equipment, such as brush-cutters.  Large machinery can 
only be used within Biodiversity Protection ELUCs if it can be demonstrated, via the conduct of an 
appropriately designed and supervised trial, that the equipment does not cause environmental harm 
and will substantially increase the efficiency of weed control works. 
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6.1.1.2 Manual Control 

Small plants and seedlings can often be easily hand removed, especially in sandy soils.  However, 
this method of removal can be time consuming and is only practical on a small scale or within areas 
of particular environmental sensitivity.  It is useful where chemical spraying may damage adjacent 
native seedlings or plants.   This method of control has applications in the selective removal of small 
scale weed regrowth within the Biodiversity Protection and Biodiversity Enrichment ELUCs. 

6.1.1.3 Chemical Control 

A Glyphosate based herbicide will be used as a component of the weed control strategy.  The 
proposed methods for herbicide application are outlined below. 

� Cut and Paint - To remove larger weed species, the cut and paint method of herbicide 
application will be implemented.  Immediately after cutting the weed species close to 
the base, the stump surface and any damaged areas will be painted or sprayed with 
100% glyphosate.  For the control of vines, the stem will be scraped back on one side 
to reveal the light green inner plant tissue.  Immediately after scraping the stem, 100% 
glyphosate will be painted on to the affected area.  This process can be repeated in 
sections along the vine to ensure a sufficient adsorption of herbicide.  

� Foliar/spot spraying - This method will be used in the maintenance program for spot-
spraying any weed regrowth in areas with regenerating or planted native species.  This 
will involve the use of either Knapsack, Quad-bike or Tractor mounted spray units, 
depending upon the density of vegetation.  The recommended rate of herbicide is 1:200 
with a surfactant such as LI700 at a rate of 5 mL per litre. 

Chemical control agents are only to be used strictly in accordance with the manufacturer’s 
specifications and only for purposes for which the control agent has appropriate registration. 

6.1.2 Weed Regrowth Suppression Schedule 

To ensure that an adequate level of weed control is achieved by the end of the maintenance period 
a regular program of weed regrowth suppression will be required following initial weed control works.  
In this respect weed regrowth suppression treatments within ELUCs will occur at the following 
frequencies. 

Period following Initial Control 
Works 

Minimum Weed Regrowth 
Suppression  Treatment Frequency 

0-6 months Every month 
6-18 months Every 2 months 

6.1.3 Performance Indicators 

The implementation and maintenance of the weed control works, generally in accordance with the 
above specifications, must achieve the following Performance Indicators: 

1. initial weed control works and subsequent weed regrowth suppression to be carried out at 
regular intervals as specified in Section 6.1.2; 

2. weed control methods used within the Open Space Corridor are to be in accordance with 
Section 6.1.1; and 

3. sustained reduction in the presence of Noxious weeds and other weed species to a level 
that will ensure weed species do not suppress or exclude rehabilitation plantings or the 
natural recruitment of native species; and 
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4. nil fruiting of the priority weed species after the initial weed control works. 

6.2 Aquatic Weeds 

Many recognised aquatic weed species have been bought into Australia for ornamental purposes 
(i.e. water features, aquariums etc) and have escaped into natural and constructed waterbodies as 
direct result of seed/propagule dispersal and/or irresponsible disposal of plants into storm water 
drains. In this regard, wetlands constructed to manage storm water runoff, such as the proposed 
constructed wetland, have the potential to support high levels of nutrients and hence can provide 
ideal conditions for the invasion of aquatic weed species. 

In the first instance, consideration must be given to the fact that existing lagoon does not currently 
support any significant aquatic weed infestations even though: 

� it has been receiving run-off from surrounding pastoral land for at least 20 years; 
� storm-water run-off from residential development to the south has also been directed 

into the lagoon; and 
� substantial numbers of water birds, which are important dispersal agents for aquatic 

plants, utilise the existing lagoon on a regular basis.  

The above facts and circumstances suggest that: 

� the existing lagoon does not support conditions that are favourable to the growth of 
many aquatic weeds; 

� there are no source populations of aquatic weeds within dispersal distance of the 
existing lagoon; or 

� residents in the locality have not been disposing of aquatic weed material in an 
inappropriate fashion. 

6.2.1 Aquatic Weed Management Program 

Four aquatic weeds species are considered to be “high risk” species in regard to colonisation of the 
existing lagoon and proposed constructed wetland given their prevalence in northern NSW and 
listing pursuant to the NSW Noxious Weeds Act 1993.  These species are: 

� Alligator weed (Alternanthera philoxeroides) – Class 2 Noxious Weed; 
� Salvinia (Salvinia molesta) – Class 3 Noxious Weed; 
� Water lettuce (Pistia stratiotes) – Class 1 Noxious Weed; 
� Water hyacinth (Eichhornia crassipes) – Class 3 Noxious Weed; and 
� Senegal tea plant (Gymnocoronis spilanthoides) – Class 1 Noxious Weed. 

Pursuant to the Noxious Weeds Act –  

� Class 1 and Class 2 Noxious Weeds must be eradicated from the land and the land 
must be kept free of the plant; and 

� Class 3 Noxious Weeds must be fully and continuously suppressed and destroyed. 

Alligator weed and Salvinia are both recognised as Weeds of National Significance by the National 
Weeds Strategy. 

6.2.1.1 Early Detection Monitoring Program 

Early detection and response to aquatic weeds is the most important stage in any cost-effective 
weed management program.  In this regard, regular monitoring of the existing lagoon, proposed 
constructed wetland and storm water treatment train will assist in the early detection of: 
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� aquatic weeds that have entered the existing lagoon and proposed constructed wetland 
through dispersal; and 

� aquatic weed propagules and vegetative material that have entered the Open Space 
Corridor through the storm water treatment system. 

With regard to the above, removal of aquatic weed material from bioretention basins and vegetated 
swales will reduce the likelihood of aquatic weeds colonising larger waterbodies. 

The existing lagoon, proposed constructed water body, bioretention basins and vegetated swales 
shall be inspected for aquatic weeds: 

� twice during the growing season of “high risk” aquatic weed species; and 
� immediately after high rainfall events. 

Any aquatic weed material that can be easily extracted from aquatic systems and the stormwater 
treatment devices will be disposed of at an appropriate land fill facility. 

6.2.1.2 Recommended Control Techniques 

The following control techniques are recommended for the removal and management of “high risk” 
aquatic weed species detected within the existing lagoon and proposed constructed wetland. 

Table 5: Recommended Weed Control Techniques 

Recommended 
Control Technique Notes Species 

Manual/Physical 
Removal

� Smaller infestations are easiest to remove manually.  
Weed harvesters can improve the success of removing 
larger infestations. 

� Removed material should be left to dry and disposed of at 
a land fill site or burnt. 

� Manual removal of weed biomass has the advantage of 
removing nutrients from the water, in comparison to 
herbicide control where nutrients from dead weed material 
are released back into the water.

Salvinia 
Small infestations of Water 
hyacinth 
Isolated individuals of Senegal 
tea plant 

Biological control 

� Biological control can be effective in certain circumstances, 
but is generally slow acting and tends to only reduce the 
rate of spread of an infestation.   

� It is often effective in reducing the volume of weed to the 
point where chemical and/or physical removal can be 
considered cost-effective. 

Salvinia
Water hyacinth 
Alligator weed 

Chemical  control 

� Can be more cost-effective than physical removal of large 
infestations. 

� Can be detrimental to health of waterways. 
� Can affect non-target plant species. 
� Can increase nutrification through decomposition of dead 

weed biomass. 

Salvinia 
Water hyacinth 
Senegal tea plant 
Alligator weed 

Chemical control agents are only to be used strictly in accordance with the manufacturer’s 
specifications and only for purposes for which the control agent has appropriate registration. 

The NSW Department of Primary Industries and CRC for Australian Weed Management strongly 
recommend contacting local weed management authorities prior to treating infestations of Senegal 
tea plant and Alligator weed.   

Weed Management Guides for each “high risk” aquatic weed species produced by the CRC for 
Australian Weed Management are provided in Appendix C. 
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6.3 Torpedo grass 

Dense infestations of Torpedo grass (Panicum repens) currently line the existing lagoon and the 
drainage lines in the western portion of the site.  Torpedo grass has also spread out from the edges 
of waterbodies and is currently found throughout the majority of disturbed vegetation communities 
within the Open Space Corridor.  In particular the existing lake system supports dense infestations of 
Torpedo grass throughout the macrophyte zone, upper banks and surrounding terrestrial areas.  

6.3.1 Recommended Control Measures 

The Land Owner and qualified staff from Wild Things Native Gardens Pty Ltd have commenced trials 
to determine the most effective means of removing and controlling Torpedo grass populations within 
the site.  At present there a number of integrated management measures that have been identified 
as successful in controlling Torpedo grass within various habitats as detailed below. 

6.3.1.1 Lake Macrophyte Zone 

A combination of mechanical removal and chemical control has proven effective in reducing the net 
biomass of Torpedo grass currently infesting the macrophyte zone of the existing lake.  Control of 
Torpedo grass in this area was most successful using the following combination of methods: 

� staged mechanical removal of the bulk of Torpedo grass biomass with a large 
excavator; and 

� application of regrowth with Roundup Bioactive® for at least 12 months.  

Follow up plantings with native macrophyte species is predicted to reduce the regrowth and spread 
of Torpedo grass over time.  Supplementary plantings should be undertaken in general accordance 
with the specifications provided herein and within Plan No. 713501-WRP-01 and 02. 

6.3.1.2 Upper Banks 

Control of Torpedo grass along the upper banks of the existing lake has been achieved through: 

� reducing the water level within the lake; 
� mechanical removal of Torpedo grass biomass with a brushcutter; 
� raising the water levels within the lake to encourage Torpedo grass regrowth; and 
� application of Roundup Bioactive® to regrowth. 

6.3.1.3 Terrestrial Areas 

Control of Torpedo grass that has invaded terrestrial areas surrounding the aquatic features has 
been most successful using foliar application of Roundup Bioactive® and/or Fusilade® with additives 
such as GOAL® and/or Li700®. 

6.4 Summary of Weed Management Issues and Actions 

A summary of the identified weed management issues and the various actions that are to be taken 
as part of the Rainbow Beach development is provided in Table 6.  For each of the specific 
management actions a schedule for implementation is provided and the responsible entity for taking 
the action is identified. 
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7 ACCESS AND PUBLIC SAFETY MANAGEMENT 

7.1 Public Access 

The Land Owner recognises that the establishment of an Open Space Corridor adjacent to urban 
development raises a number of issues related to the management of access to and within the Open 
Space Corridor. 

This section of the OSMS provides management specifications in relation to the establishment of 
shared pathways (i.e. bicycle and pedestrian) within the Open space Corridor and, in particular, 
outlines strategies that would:  

� maximise the use of areas within the Open Space Corridor that currently support 
cleared pastures, or that  will be subject to disturbance associated with construction of 
the proposed constructed wetland for the location of passive recreational facilities;   

� minimise the requirement for disturbance to other areas, whilst allowing for the 
establishment of shared pathway that provides access through the Open Space 
Corridor and linkages to external areas; 

� restrict access to areas of high environmental sensitivity (e.g. the revegetated areas of 
the Open Space Corridor, Duchess Gully and the existing lagoon); and 

� restrict access to areas that present public safety issues (i.e. the existing lagoon). 

7.2 Public Safety 

The safety of the existing lagoon and proposed constructed wetland is a major issue in regard to the 
management of the Open Space Corridor.  As such, it is intended to address public safety issues 
associated with the waterbodies with a risk minimisation approach based on the principles of not 
inviting people to danger and ensuring risk is minimised through reasonable provision of safety 
measures.  The measures outlined below have been designed in accordance with the Royal Life 
Saving Society Australia’s Guidelines for Water safety in Urban Water Developments and the 
associated Constructed Wetland Systems Design Guidelines for Developers (2002) produced by 
Melbourne Water. 

1. Vegetative barriers – the revegetation program has been specifically designed to create 
impenetrable vegetative barriers to most parts of the existing lagoon and proposed 
constructed wetland.  The vegetative barrier will commence from the terrestrial fringe and 
extend into the submerged zone of the lagoon.  The extent of the barrier has been 
specifically designed to prevent public access to the water from at least 2 -3 m back from the 
Normal Top Water Level (NTWL) mark to avoid confusion regarding the actual position of 
the NTWL.  At designated locations no vegetative barrier will be established along the 
foreshore of the proposed constructed wetland to facilitate controlled public access to and 
enjoyment of the wetland.  In these areas alternative safety measures, as specified below, 
will be adopted.

2. Physical Barriers – no formal access to either the existing lagoon or proposed constructed 
wetland will be provided unless there are appropriate barriers and/or safety benching 
installed.  This will apply to areas where viewing platforms or shared cycle/pathways are 
situated along the edge of the existing lagoon or proposed constructed water body.  
Examples of barriers considered to provide an acceptable level of control over people 
unexpectedly entering waterbodies are provided as Appendix D. 
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3. Signage – Signage that complies with Australian Standards and is non-obtrusive and highly 
resistant to vandalism will be installed in appropriate locations around the existing lagoon 
and proposed constructed wetland.  Signage will incorporate the following elements: 

� the purpose of the wetland (i.e. stormwater treatment and wildlife habitat); 
� significant environmental features (e.g. waterbird nesting habitat); 
� appropriate safety warnings; and 
� prohibition of domestic animals such as dogs within the wetland. 

Examples of appropriate signage are provided within Appendix E. 

7.3 Summary of Public Access and Safety Management Issues and 
Actions

A summary of the identified public access and safety issues and the various actions that are to be 
taken as part of the Rainbow Beach development is provided in Table 7.  For each of the specific 
management actions a schedule for implementation is provided and the responsible entity for taking 
the action is identified. 
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8 ADAPTIVE MANAGEMENT 
An adaptive management approach is to be employed in respect of the works forming part of this 
OSMS.  An adaptive management approach involves an integrated process of monitoring, reviewing 
and then responding to the observed results of management actions that have been previously 
taken or unforeseen circumstances that arise.  This may require alterations or amendments to the 
specifications of this OSMS in circumstances where the specified performance criteria are not being 
achieved using the current specifications of this OSMS.  

As noted in Sections 3.5 herein, the application rates for fertiliser and the watering schedule should 
be flexible in responding to the health and vigour of the plantings and changing climatic conditions.  
Monitoring the plantings will also allow for a review of the selected species to enable changes in the 
species composition of the supplementary planting if it is determined that a particular species or 
stock sourced from a certain location is not performing adequately.  The supplementary planting 
species, planting densities and planting patterns nominated within this OSMS may be subject to 
change and review if certain species are unavailable or are performing inadequately.   

The weed control works are also to be reviewed and appropriate changes implemented accordingly, 
if required.  It is important to note that any changes should comply with the aims of this OSMS and 
any licensing or approval conditions issued by PMHC before implementation.  

Performance criteria have also been nominated to determine the success of the planting schedule.  
To measure the growth performance, the plantings should be monitored periodically.  At nominated 
intervals, the average height and ground cover of the plantings would be assessed.  If particular 
areas or certain species do not meet the nominated performance criteria, action would be taken to 
provide and implement acceptable solutions to resolve these issues.   

Where there is a recognised need for implementation of adaptive management, an issue specific 
adaptive management statement is to be prepared.  Each Adaptive Management Statement is to 
contain the following details: 

� the specific section(s) of this OSMS that is to be adapted; 
� the nature of the adaptation, including any environmental controls; 
� justification for the adaptation including a statement of the environmental benefits and 

risks associated with the adaptation, including the results of any small scale trials; and 
� the duration of the adaptation (if relevant). 

To take effect each amendment to this OSMS, as detailed in each Adaptive Management Statement, 
must be agreed to by, and contain the signatures of, delegated officers of Land Owner and PMHC.    
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9 MANAGEMENT ROLES AND RESPONSIBILITIES 

9.1 The Land Owner 

The land Owner and any successors in title to the Open Space Corridor, will assume responsibility 
for ensuring that the following elements of this OSMS are implemented. 

1. Completion of selective vegetation clearance works. 

2. Construction of structures specified in this OSMS. 

3. Implementation of the supplementary planting program in a manner that achieves the 
specified Performance Indicators. 

4. Maintenance of the supplementary planting program from the commencement of the 
supplementary planting works. 

5. Control of existing infestations of priority weed species and suppression of weed species 
regrowth from the date of commencement of the supplementary planting works.   

In discharge of its responsibilities the Land Owner will engage the services of an appropriately 
qualified, experienced and licensed landscape contractor who can provide the services of trained, 
experienced bush regenerators with suitable qualifications such as a TAFE Certificate in Bushland 
Regeneration. 

The Land Owner is to provide to PMHC interim status reports documenting the status of 
implementation of this OSMS at annual intervals from the date of the commencement of 
implementation of this OSMS.  The status reports are to provide a summary of: 

1. the details of works carried out as part of the implementation of this OSMS in the preceding 
12 month period; 

2. the status of supplementary planting works and the degree of compliance with the specified 
Performance Indicators; and 

3. the nature of any corrective or adaptive management actions that have been taken, or which 
are proposed, in respect of non-compliance with the specified performance criteria.   

At the completion of the maintenance period, starting from the date of commencement of the 
supplementary planting program, the Land Owner is to provide a final status report to PMHC 
confirming that all the specified works have been carried out and relevant performance criteria have 
been achieved.   

The interim status reports and final status report are to be prepared by an independent suitably 
qualified and experienced environmental scientist/ecologist. 

The duration of construction, establishment and maintenance periods are the subject of separate 
discussions between PMHC and the landowner. 

9.2 Port Macquarie-Hastings Council 

PMHC will assume responsibility for the on-going management and maintenance of terrestrial and 
aquatic habitats and structures within the Open Space Corridor once the Land Owner has 
discharged its responsibilities in accordance with Section 9.1 of this OSMS, or alternatively in 
accordance with any voluntary planning agreement executed separately with PMHC and the 
landowner. 
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