
BELLARINE RAIL TRAIL

- Vegetation Management Plan -

Prepared for City of Greater Geelong

May 2005
[image: image1.emf][image: image2.jpg]



CONTENTS

Introduction
1

Previous Studies and Project Scope
2

Issues relating to current and future management
3


Management Coordination
3


Vegetation Management Zones
4


Revegetation activities
5


Biodiversity Conservation and Preservation
6


Vegetation Buffers and Links
6


Access
6


Interpretation/Signage
7


Trail Usage
7


Resources
8


Pest Animal Control
8


Fire Management
9


Weed Control
10


Contractors
10

Recommended actions for future management
11

Management Coordination
12


Designation of Vegetation Management Zones
13


Revegetation 
13


Biodiversity Conservation and Preservation
15


Vegetation Buffers and Links
16


Access
16


Interpretation/Signage
16


Trail Usage
16


Resources
16


Pest Animal Control
17


Fire Management
17


Weed Control
17


Contractors
17

APPENDICES

Table 1.  Previous reports relevant to the Bellarine Rail Trail

Table 2. Members of the Bellarine Rail Trail Advisory Committee

Table 3. Roles of the principle entities with interests in the Bellarine Rail Trail

Table 4. Indigenous plant species suitable for planting in each geomorphic zone

Table 5. High treat weeds and control treatments

Table 6. Work Costings

Diagram 1.  Specifications governing vegetation management

Map. 1. Bellarine Rail Trail showing geomorphic units

Map 2. Management Zones

Maps 3-77 Aerial sections of the Bellarine Rail Trail 

Maps 78 & 79.  Sectional Map Layouts

Introduction

The Bellarine Rail Trail is located on a Crown Land rail easement that extends from Newcomb to Queenscliff, via Drysdale.  It is approximately 32.5km in length and was officially proclaimed in 1995.

With the exception of a few sites between Drysdale and Curlewis, most of the rail-lines have been removed from the rail reserve between Newcomb and Drysdale.  The rail-line from Drysdale to Queenscliff has been retained and is presently managed by the Geelong Steam Preservation Society as a tourist train operation.  City of Greater Geelong, through the Bellarine Rail Trail Advisory Committee*, is the manager of the Rail Trail along the entire length. 

As a general rule, public reserves such as roadsides and railway easements have been less impacted by direct land clearance typical of the private lands they commonly intersect.  They may support remnants of the original vegetation, and by virtue of their public land status often become the focus of community interest whether for conservation or recreational purposes, or a combination of both. The Bellarine Rail Trail is no exception with community interest being attached to its value as an educational, natural and passive recreation asset linking rural and urban nodes across the length of the peninsula.  

Works to enhance its value as a community asset has principally centred on infrastructure improvements (signage, fencing & track formation), weed control and revegetation.  In some cases these improvements have been consistent with a broad documented strategy, while others have tended to be undertaken on a more opportunistic or ad-hoc basis. 

The intention of this plan is to (i) provide objectives and that will guide vegetation management of the Bellarine Rail Trail into the future and to (ii) provide a works budget (Appendix – table 6) that will assist City of Greater Geelong and community groups in coordinating and undertaking on-ground works. 

In doing so, it is worth defining a relatively simple set of overarching principles that should guide how vegetation management should proceed.   It could be reasonably argued that the Rail Trail was established with an intention to provide a passive recreational experience for users – and one that is mostly centered on enjoyment of the open air, particularly where it meanders through the rural countryside.  To this extent, the plan advocates that vegetation management should attempt to meet a combination of broad (and overlapping) objectives, namely;

· the conservation and preservation of remnant vegetation

· a continuation of revegetation initiatives aimed at screening the user from higher density urban development that fringes the Trail

· the integration of revegetation initiatives and remnant vegetation protection measures in degraded or modified areas 

· the promotion of a vegetation cover that reflects the indigenous vegetation of the peninsula (whether through protection of existing remnants or revegetation)  

· the retention of visual breaks (especially through excluding revegetation or limiting it to appropriate species) to promote the local landscape character.  

Previous Studies & Project Scope

The Bellarine Rail Trail has been subject to a number of vegetation studies since 1988.  Most of these have focused on identifying areas that support remnant vegetation, and describing the extent of its cover and quality.  They have also included studies that have identified areas for rehabilitation through replanting and weed removal.   These studies, and the respective areas to which they refer, are summarized in Appendix 1.

Of some concern is the fact that weed invasions have continued to proliferate, particularly in areas that support a good cover of the original vegetation.  In a number of cases, significant native species that were identified by previous studies have now been lost or reduced in numbers.  

While there is significant variability in the presence and quality of the vegetation over the length of the Rail Trail, all attempts have been made in this plan to provide a document that is useful to both managers and those associated with on-ground works (i.e. Council crews, organisations and community groups). However, in some cases there may be a need to undertake more detailed site inspections to determine the most appropriate way in which on-ground initiatives may be achieved.

Further, given that vegetation rehabilitation and protection has implications on other areas of management, the plan also includes general recommendations relating to fire prevention and natural asset interpretation.  

Issues relating to current and future management

Management Coordination 

The Rail Trail is managed by City of Greater Geelong, a role that spans a number of responsibilities and undertakings, ranging from various statutory planning obligations to coordinating the input of the goodwill services of the community and business sectors.  

This wide-ranging role necessitates involvement from multiple departmental or organisational levels of Council, covering recreational and environmental planning and maintenance services.  This situation can lead to a level of confusion from an external viewpoint, especially if or when Council restructures occur and staff appointments change.  

Similarly, changes or roll-over of personnel that represent community groups and businesses with interests in the Trail can also pose similar types of problems.   

The Rail Trail Advisory Committee is the principle body that manages the Rail Trail on behalf of Council.  It is chaired by CoGG Councillors and includes members representing the Department of Environment and Sustainability (DSE), businesses and the community.  

Since vegetation management is an important or common issue tackled by the Advisory Committee, it would be desirous to have those parties with a direct planning and operational interest in such management included on the Committee.  Community representation on the Committee include parties that only have an indirect interest in the Trail and, as such, could possibly better serve the Committee in a referral capacity.  

There are a number of recommended initiatives that could be introduced to improve the management of the Trail, at both planning and functional levels.

Vegetation Management Zones 

The vegetation and land use varies along the Rail Trail.  Zoning of the Trail recognises these differences and allows the most appropriate management protocols to be applied.    
The primary classification of management zones takes into account the differences in vegetation cover and quality.  A secondary classification can be used be further divide these zones into 2 main components, one that defines a broad single-purpose use (public use between South Geelong and Drysdale) and one that defines a multi-purpose use (public use and private enterprise between Drysdale and Queenscliff).
Some areas of the Trail support a reasonably good and continuous remnant vegetation cover representing a relic of the original communities once occupying the Bellarine Peninsula.  Given that most of the cover across the peninsula is now largely modified, the protection and on-going management of the natural assets along the rail trail is an imperative.  This is especially so for two reasons, the first being that most of these relic vegetation communities (known as Plains Grassy Woodlands and Grassy Woodland Ecological Vegetation Classes) are very poorly represented across the Otway Plains bioregion.  The second is that there has been a gradual decline in the quality and cover of the indigenous vegetation, with many individual species recorded in previous studies now lost or reduced in numbers. 

For management purposes, areas that support an extensive, diverse and relatively significant indigenous species cover should be managed exclusively for conservation.  To be able to maintain the viability of these areas, and to apply management works on a realistic scale, a minimum length of 100 metres is desirable.  

Areas that support indigenous cover as isolated pockets or individual stands (usually in conjunction with an exotic ground cover) need to managed in a slightly different way than those areas managed specifically for conservation.  Revegetation initiatives should be used to complement these ‘pockets’ or individuals stands so that some level of connectivity between them is achieved. The control of high-threat weed species (commonly woody weeds) is important in these zones since they have the capacity to outcompete smaller indigenous species or inhibit their regeneration.   

There are a number of other areas of the Trail that have been mostly cleared of the original vegetation cover, especially where the easement is located in more urban settings.  These management zones tend to be suitable for landscape-scale revegetation projects.   

Revegetation Activities 

A revegetation strategy has to consider what species are appropriate to plant for a given location.  Soils, hydrology and aspect play a major part in determining the presence and development of our native vegetation communities.  

Planning for revegetation is also essential.  There are seasonal constraints relating to seed collection and planting, while there are limitations on the availability of machinery and mulch materials to prepare the site.

Revegetation strategies also need to consider three site-related matters, namely;  

· Site Preparation

The planting site needs to be prepared in a correct manner if desirable results in terms of plant growth and health are to be achieved.  

· Planting Layout Strategy

Planting layout will have a significant influence on the future ‘look and function’ of the Trail – from its role in offering an attractive recreational experience to its implication on public asset protection, public safety and biological diversity.  Since there is a wide variety of settings and topographies that occur at both the macro and micro scale over the length of the Trail, it would be inappropriate to introduce a standard planting layout design for the Trail.  

It should also be noted that there has been a significant amount of revegetation that has occurred over recent years, some of which needs to be reviewed in terms of species and site selection. 

· underground service infrastructure

Barwon Water and Telstra have infrastructure located in underground conduits or pipes within the Trail easement.  Neither has specific policies relating to plantings on or over these assets, although there is an expectation that plantings should not interfere with these conduits or pipes (pers. comm. Telstra and Barwon Water Officers).

The damage to service infrastructure caused by plant roots introduced into the reserve through revegetation activities may place Council, as the asset manager, liable for subsequent repair or replacement costs (and open to potential, additional costs associated with loss of services).   

The location of these service assets has implications on both past and future plantings.  Recommendations should be provided to (i) determine what actions should be taken to minimise potential liabilities regarding past plantings and (ii) guide future planting that do not expose Council to any liability with respect to damages of these assets.   

Biodiversity Conservation and Preservation

Areas that support viable remnants should be managed for conservation purposes.  Some small remnant grassland ‘patches’ between Melalueca and Whitehorse Roads have been informally fenced by members of the Friends group to identify their location and to minimise potential impacts of inappropriate maintenance works (e.g. slashing prior to seed set).  Other significant species and communities exist along the length of the Trail.  Many of these have been identified and illustrated in past research documents (see Appendix 1).

Protecting and conserving existing remnant vegetation along the Trail should be a management priority.  Further losses of significant species and communities have to be avoided, by applying procedures to record and accurately map their location using a GIS and undertaking works to improve their security.  Protocols for work crews involved in maintenance or improvement operations need to be established.        

Vegetation Buffers & Links

As a general rule, the rural private lands adjacent to the Rail Trail have been modified for agricultural use and support exotic vegetation (usually crops or pasture species). Linear reserves like the Rail Trail are susceptible to colonization from these adjacent areas. Vegetation buffers comprising trees and shrubs that act to block wind-driven seed may provide an effective barrier in reducing the impacts of exotic species on areas of high conservation value.

Vegetative buffers outside the rail easement may also act to increase the visual amenity afforded to the user.  However, the emplacement of vegetative buffers, whether aimed at enhancing conservation outcomes or improving visual amenity, would obviously require the consent of the adjoining landowners.    

The local landscape surrounding the Trail also includes remnant vegetation pockets located on both public and private land.  It would be beneficial to link these pockets to create a network of habitat corridors.  

Access

Access to the Trail for management and emergency use, including revegetation works, infrastructure maintenance and fire prevention and/or suppression activities can be achieved readily at most points where the Trail intersects the road network. Emergency access may also be achieved from adjacent private property if needed.

Access along the reserve is generally suitable for emergency and management vehicles, although larger fire appliances (tankers or rescue trucks) may be impeded because of vegetation or track width in many cases.  It is considered appropriate that a 4m horizontal x 4m vertical clearance is established along the Trail given that it represents a strategically-important access route during unplanned fires or other emergencies.  

Tracks for pedestrian use are available but these need to be maintained in a condition that does not compromise public safety (e.g. pot holes or surface imperfections need continually maintained).

In areas of South Geelong and Newcomb, the rail reserve is also used by adjoining landowners to gain access to the rear of their properties. The implications of this informal access arrangement needs to be reviewed by Council.  The security provided by the access gates may be compromised to a large extent if the arrangement continues. Similarly, activities such as revegetation initiatives may be limited if vehicular passage is required.

Unauthorised access by private vehicles is a problem in other areas. For example, there is evidence of vehicles entering the eastern section of the easement between Anderson Road and Swan Bay Road and impacting on the relatively good areas of remnant vegetation.  The Rail Trail is located on the western side of the rail infrastructure and access for management vehicles can be gained readily where is intersects with the roadways.  Bollards or fencing to restrict unauthorised entry of private vehicles at open access points along the Trail is required.    

Movement of livestock along or across the Trail is another access issue that needs to be resolved. This usage may be infrequent but the practice has occurred where the Trail is located in rural areas.  Remnant vegetation and revegetation projects could be impacted by stock grazing and trampling.  

Interpretation/Signage  

A number of Council signs, memorials and sponsor signs have been erected in places along the Trail. Most of this signage or infrastructure has been erected and located in the absence of any strategic guidelines. Further, the inclusion of some signage elements (particularly memorial plates) need to consider impacts on maintenance works. For example, vandalism or overgrown ground vegetation makes them susceptible to subsequent damage by slashing machinery.  

In recognising the value of the Trail to act as an important educative asset of the region, there is scope to include additional or more appropriate opportunities for promoting community projects, highlighting sponsorship activities and so forth at specific ‘information nodes’ along the Trail.  

Trail Usage

The accepted management conditions currently allow for passive walking (with or without dogs) and bike riding.  Horse riding is presently allowed on the Trail between South Geelong and Drysdale. However, a condition of the establishment of the Trail between Drysdale to Queenscliff was that horse riding would not be permitted.

The impact of dogs and horses along all or part of the Trail needs to be managed appropriately.  There are no provisions for effectively dealing with the problem of dog excrement that is deposited along the Trail, even though some users collect and dispose of it responsibly.  Others ignore or deal with it in ways that are not appropriate. The deposition of manure from horses can impact on areas of high conservation significance.  Manure can contain undigested seeds of exotic species that can readily germinate in the high nutrient organic matter.  These species can subsequently invade and potentially out-compete native species that occupy sites of significance.  

Horses can also physically impact on areas by treading on sensitive native ground cover, lead to the pugging or compaction of soils that interfere with natural regeneration or facilitate erosion.    

Resources
Human

The Bellarine Landcare Group and the Friends of the Bellarine Rail Trail are the two primary community bodies actively engaged in works to improve the amenity of the Rail Trail.  Other groups that also have an interest in beautifying the Rail trail include the Swan Bay Integrated Catchment Management Committee, Hepners Funeral Care, Ocean Grove Lions Club, Bellarine Secondary College, and Leopold Primary School. 

The interests within and between members of these groups is diverse.  Some members may have a greater interest in undertaking revegetation works while others tend to be more inclined to be involved in weed control initiatives or construction activities.   Some members are more active than others.  

This plan recognizes this dynamic, but more importantly,  recognizes that human resources provided by ‘friends’ are limited and assistance in the form of management guidance and materials (e.g. plants, water, mulch, rippers, etc) will be needed.   Council plays a major part in providing assistance and encouragement to these groups and organisations. 

Water
A ready supply of water could serve three main functions - assist in revegetation projects, provide a source of drinking water and aid in fire suppression activities.   There is presently no ready access to a potable water supply along the Rail Trail.  

Water for revegetation activities has previously been brought in manually using containers. More recently, a ‘Furphy’ tank has been supplied to the Friends group to aid the ‘watering-in’ of plants. 

It should be noted that watering of plants used in revegetation projects is only essential in the initial establishment phase or times of drought during the plant’s juvenile stage.  Watering outside these stages tends to create shallow root development, which may lead to losses in the adult stage, particularly during strong winds.  While this would imply that a water supply is only required up until revegetation of the Trail is ultimately completed, the issue of a water supply to facilitate more effective fire suppression is seen as an important aspect of protecting capital and natural assets both within and adjacent to the Trail.  There may also be a need to constantly replace planted specimens as they die or become severely damaged.    

The issue of establishing a drinking water supply is outside the scope of this plan. However, it would be beneficial to have drinking fountains at interpretive nodes.  In the absence of this infrastructure it would be prudent to provide signage that indicates to users the importance of carrying personal supplies of water.

Pest Animal Control

Foxes and feral cats are predators that can have potentially marked impacts on native bird, reptile and mammal populations.  The role that the trail provides in supporting native animals, and the important ecological functions these populations contribute to the local area, should not be underestimated.  Their presence, particularly the bird population, also adds to the visitor experience.  

Revegetation projects can be adversely impacted by rabbits which selectively graze on the new shoots of plants if they are not protected by guards.   The provision of guards to protect seedling juvenile plant stock can add significant costs to revegetation projects.

Council, as manager of the Rail Trail, has a legal responsibility to control feral cats, foxes and rabbits within the Trail reserve under the Catchment and Land Protection Act.  The Trail is long and narrow, and borders a very high number of freehold parcels between South Geelong and Queenscliff. An effective program to control pest animals will need an integrated approach involving Council, the Department of Primary Industry and the commitment from as many of the numerous adjoining landowners as possible.

Fire Management 
South Geelong to Drysdale

Access for emergency fire appliances (4WDs and tankers) is considered the main issue for fire management over this section of the Trail.  These appliances should have ready access to the Trail, from points where it intersects the road network and along the length of all segments.  Other issues relating to access include the configuration and maintenance of locked management barriers, the width and condition of track surfaces, vegetation clearances and so forth.

Water hydrants are available in the built-up areas where asset protection is a priority. However, availability is limited in some of the rural areas. 

A third issue for fire management relates to the increase in fuel hazards that could potentially occur as a result of revegetation activities.  High fuel loads may compromise the fire safety of adjacent residents in built-up areas, and so consideration has to be given to the designation of fuel-reduced buffers alongside these property boundaries.  These areas should be maintained at a low fuel hazard condition by using tractor-mounted slashers.  The minimum width of the fuel-reduced buffer should be such that it allows for a single run of the slasher. 

An increase in fuel loads posed by maturing remnant vegetation and/or replantings in the rural areas is not deemed to be as problematic as it would be in the built-up areas.  While higher fuel hazards will lead to higher intensities, these hazards are generally more isolated from the assets at risk.  
Drysdale to Queenscliff

The operation of the train service in this section introduces its own combination of fire-related risks. These risks would be significant if the steam locomotive is used in days of High Fire Danger and designated Total Fire Ban days.  

Vegetation management guidelines have been adopted by Geelong Steam Preservation Society.  These guidelines specify maintenance and clearance standards for existing vegetation, and standards for revegetation within specific areas, to reduce both fire and public safety risks.   

These vegetation management guidelines are detailed within the recommendations for revegetation, and incorporated within standards illustrated in Appendix – Diagram 1. 

In all other respects, issues relating to access, asset protection and water supplies discussed for the Trail section from South Geelong to Drysdale are also relevant to this section.   

Weed Control

The control of weeds is an important component to the overall management of the Trail’s vegetation. Weed species, whether ‘proclaimed’ under the Catchment and Land Protection Act or considered as high environmental threats as determined by the Department of Sustainability and Environment, are well represented along the length of the Trail.  Many of these weeds have the capacity to displace indigenous species or inhibit their regeneration through aggressively competing for light and nutrients. In some areas the weeds have become ‘naturalised’, having long displaced the native species over broad areas. 

Weeds will spread from the Trail to adjacent surrounding lands and conversely from surrounding lands to the Trail.  In general, the responsibility for weed control rests with the landowner or the body vested with management of the particular land.  However, the effective control of weeds requires a collaborative effort between all land managers and landowners to reduce the impact of weed spread, and action needs to co-ordinated under a strategic plan.  

A comprehensive weed management plan requires (i) mapping of the current and potential infestations (within the rail easement and on surrounding land), (ii) identifying control measures for each species, (iii) prioritising control measures against available budgets, (iv) establishing an on-going program to deal with the new infestations, and (v) minimising the sources or mechanisms of new infestations.  

Contractors

Council has an important role in ensuring its wide range of management interests and responsibilities in the Trail are appropriately translated to works undertaken by operational staff and contractors.  These responsibilities extend to initiatives that encompass vegetation management, public safety, fire prevention, infrastructure maintenance, reserve interpretation and so forth. 

Recommended actions for future management

Management Coordination.

The following recommendations are designed to assist with future management of the Trail. 

· A process should be introduced to regularly inform all interested parties on the progress of projects along the Trail, upcoming events, grants, updated contact lists and so forth.  This process could include the dissemination of minutes of the Advisory Group meetings. 

· Appropriate procedures and strategies that allow for timely planning and coordination of on-ground activities should be adopted.  

Project requests and correspondence from all non-Council community groups to Council should be directed through a single point of contact (CoGG Recreation and Open Space Officer).  

Where possible, works projects should allow for a minimum 6-month period to ensure budgeting, strategic planning and organisational issues are dealt with.  Projects that involve revegetation may require a longer period (at least 12 months) to allow for seed collection and the preparation of plant stock.  

All revegetation projects considered for the section between Drysdale and Queenscliff should be referred to Geelong Steam Preservation Society and CFA.

· Community groups need to be advised of the availability of funding opportunities, how to access them, and in what strategic context they should be best used (see dot point 1).

· CoGG resources and planning coordination to assist community groups with the procurement of tube stock used in revegetation activities should be made available. 

· Opportunities to increase the capacity of both Council staff and community group members to manage and enhance the Trail need to be continually investigated.  These opportunities may include information field days, pamphlets or training.  

Designation of Vegetation Management Zones

On the basis of the variation in landscapes and land uses, it is recommended that the following Management Zones be designated.  The location of these zones is shown in Appendix - Map 2.

1. Conservation Zone

These zones are considered to be worthy of preservation on the basis that they are extensive enough to remain viable over the long term.  They also merit special management treatment by virtue of their diverse and significant flora assemblage.

Management protocols for this Zone should include, but not be limited to;

· weeding, burning and monitoring

· conservation planning for significant species (seed banking, GIS mapping)

· weed control 

· interpretive signage related to conservation initiatives

2. Protection and Enhancement Zone

The zones are occupied by small ‘patches’ of remnant vegetation which have inherent conservation value in their own right.  However, their long term viability may be questionable given the small area over which they occur, the lack of regeneration opportunities (area may be already landscaped) or their susceptibility to attack and disease through isolation.  

Management protocols for this Zone should include;

· maintaining or enhancing the value of remnant ‘pockets’ (including provision for the expansion of the pockets as well as investigating the potential to link these to surrounding remnants on private and public lands)

· revegetation planting 

· weed control

· the addition of seating, shelters and interpretive signage

3. Rural-Urban Landscape Zone

These zones support little to no indigenous vegetation and therefore lend themselves to being improved through landscape revegetation to complement the recreational walking or cycling experience.    

Management protocols for this Zone include;

· revegetation planting 

· weed control

· the addition of seating, shelters and interpretive signage

4. Tourism – Conservation-Enhancement Zone

The rail easement extending between Drysdale and Queenscliff is used by the Geelong Steam Preservation Society as a local tourist service.  The rail trail generally meanders along one side of the easement and offset from the rail line.  Some areas support patches or stretches of vegetation that are considered of high conservation value.  This zone requires a management approach that considers not only the mixed user needs but also the protection and preservation of significant vegetation assets.   

Management protocols for this Zone include;

· maintaining or enhancing the value of remnant ‘pockets’ (including provision for the expansion of the pockets as well as investigating the potential to link these to surrounding remnants on private and public lands)

· weed control

· revegetation planting that considers safety protocols

· the addition of seating, shelters and interpretive signage

5. Tourism – Landscape Zone

These zones occur along the rail easement extending between Drysdale and Queenscliff where little to no indigenous vegetation cover exists.  Vegetation management should be directed at improving landscape values through revegetation but only in accordance with relevant safety standards and protocols associated with its use by the Geelong Steam Preservation Society.    

Management protocols for this Zone include;

· revegetation planting that considers safety protocols

· weeding

· the addition of seating, shelters and interpretive signage 
Revegetation.
The following geomorphic zones have been defined along the length of the Rail Trail;

· Moolap Alluvial flats (South Geelong to Leopold)

· Deep sands (Leopold to Mannerim)

· Buckshot clay loams (Mannerim to Marcus Hill)

· Deep Coastal Sands (Marcus Hill to Queenscliff)

These zones are shown on Map 1 and a list of species suitable for revegetation, and their preferred habitat and lifeform, is provided for each geomorphic unit (Appendix 4).  

These lists are provided as a guide only.  They are indicative of the dominant species that occurred or still persist in the respective geomorphological landscapes.  Other species, especially those associated with small depressions or wetlands, would have also been present. Given that areas along the reserve have been modified to facilitate drainage or water retention, opportunities to incorporate wetland-type environments (e.g. deeper pools, islands, contoured banks) into these modified areas should be investigated.  The establishment of these vegetated wetlands or depressions would not only add to the biological diversity of the Trail but would also serve to improve the quality of the run-off water.   However, such options would require the input of specialist expertise to determine any potential hydrological impacts that may occur as a result of landscaping works.

Site Layout

On-ground projects that involve revegetation should be preceded by an on-site inspection by relevant group members and Council staff, since there will be a need to evaluate the site-specific issues that cannot be covered by this plan. This meeting should determine the planting layout, the timing of preparatory works and the species to be planted.  A horticultural specialist with expertise in local indigenous landscapes should be consulted to address issues relating to seed collection (where needed), special site conditions, layout and species composition options and so forth.     

In general, a layout that allows for some randomness or flexibility in the emplacement of plantings is considered appropriate, and on the condition that; 

· species selection is based on the list provided in Appendix 4 (or other reliable sources where wetland species are required)  

· planting conforms to siting guidelines detailed in Appendix 6 which considers underground services, public safety and fire prevention issues.   
· a strategic approach is taken to ensure that a level of structural and floristic diversity is introduced as part of revegetation objectives.   

Site preparation

The preparation of the site will depend largely on the existing ground cover, site conditions and the species being planted.  As a general rule, site preparation usually involves weed elimination, subsequent soil conditioning and follow-up watering to promote initial root development.  However, revegetation projects need to recognise that these preparations may vary on the basis of certain site factors.  

Removing exotic vegetation that would otherwise compete for nutrients and light is essential for successful revegetation projects.  A single application of a ‘knock-down’ herbicide may be suitable for some exotics but stolonous species such Kikuyu, Couch and Buffalo Grass may require multiple applications of herbicide over a number of growing seasons (spring/summer) to reduce or eliminate it within the proposed planting area.  Spraying of these weeds in and around the planting area may also be required. Using mulch as a means to inhibit the growth of these types of weeds is not likely to be successful, as they will simply emerge from the mulch and continue to spread aggressively.      

The use of a mulch cover can also add costs to the revegetation project, in addition to being deleterious to plantings that are sensitive to higher nutrient levels or to unsuitable soil-moisture conditions.  Mulch is suitable for ‘garden-bed’ appearances but it may not be appropriate where a more rural, natural appearance is favoured.  For these latter areas, it may be more appropriate that spot spraying is applied at the end of the Autumn season and a second spray is applied about a week before planting.  

‘Ripping’ of the site by mechanical or manual means is usually undertaken to create a suitable soil condition for root development.  This may be suitable in some revegetation projects but it may not be appropriate or realistic in other areas.   

Water should be provided in the initial establishment phase or during times of extended dry weather that could induce plant stress.   

Additional revegetation guidelines specific to the Drysdale to Queenscliff section
The following are specific guidelines for revegetation on the Drysdale to Queenscliff section (see Appendix- Diagram 1)

· Planting within 1.6 meters of the centre line of the railway is not permissible.

· No native grasses should be planted within 3 m of railway centreline.  Plantings in this zone should be less than 30 cm in height when mature and be reasonable fire retardant. 

· No large shrubs or trees will be planted within 4.4 metres from the centreline of the railway 

· All attempts to ensure an aerial 4x4m clearance along the Trail should be made, which will require trimming (prior to the designated Fire Danger Period) of overhanging branches that reduce the clearance standard.  It would be expected that trimming would be needed on a 2-year rotation basis.

· No plants exceeding 0.5m in height when mature are to be planted within the visual clearance zone.

Biodiversity Conservation and Preservation 

Recommendations for managing areas of high biodiversity value are generally relevant to the Conservation Priority Zones, the Protection and Enhancement Priority Zones and the Tourism – Conservation and Enhancement Priority Zones.  However, there is a likelihood that some remnant species are likely to occur or be located outside these zones.    

The sites supporting 
VROTs and regionally significant species recorded by Frood and Ellery (1995) need to be re-surveyed to determine their present status in the reserve. This study only covered the rail reserve from South Geelong to Drysdale.  Survey records held by Geelong Field Naturalists and other sources could be used to complement the above study and provide site records for the Trail section between Drysdale to Queenscliff.  Where significant species and communities are still present their location should be recorded using a hand-held GPS and downloaded onto Council’s Geographic Information System.  

A set of procedures to ensure their preservation and conservation needs to be prepared. These should include: 

· The establishment of a native seed bank.  This seed bank should be viewed as an insurance measure in the event that parental stock is lost.  The seed can be used to re-establish species in areas where the loss occurs or for subsequent revegetation projects in the same geomorphic zone.

· The application of a burning regime designed to promote plant biodiversity.  An appropriate regime is one that ensures the frequency, intensity and extent of burning falls within the tolerances of the species or communities subject to burning.  The implementation of ecological burns requires relatively complex planning and operational considerations.  For this reason, it is recommended that an ecological fire management strategy be prepared for areas considered to be of conservation significance. This plan should detail the ‘prescriptive’ parameters under which burns should be conducted, the areas in which burns should apply, and the resources required to undertake weed invasions following the burn. 

· Signage to inform all users and contractors of the location of the conservation zone and the management guidelines that relate to these areas.

Vegetation Buffers & Links

The establishment of vegetation buffers are recommended for areas adjacent to sections of the Trial that are to be managed for conservation purposes (these zones are denoted in Map 2).  This initiative will rely on the acceptance and goodwill of the landowners but they should be encouraged through incentives to introduce a linear vegetative strip (3-5 plants in width) alongside the fences adjacent to the Trail.   Plants should be supplied free or be subsidised as an incentive to plant. 

Linking the Trail with other surrounding remnants is not dealt with in this report although it is considered to be a worthwhile aim for any future landscape-scale revegetation activities.  

Access

Council should regularly review the condition of all access points along the length of the Trail, including the state of gates, locks and vehicular tracks.  Individual locks should be incorporated into the linked chain so that only approved management vehicles can gain access.  

Some access arrangements will require improvement, especially where vehicular passage is not readily available.  Points of access for unauthorised vehicles should be controlled through the installation of fencing or bollards. 

Informal access by landowners in the South Geelong area has to be reviewed. A progressive phase-out of this arrangement should be implemented.  
Interpretation

An interpretation policy and strategy should be prepared for the Trail. 

The strategy should identify ‘information nodes’ that could display interpretive signage and include infrastructure (e.g. seats, gazebos, water fountains, litter bins, doggie bag/deposition bins) at discrete locations along the length of the Trail.    

Other signage initiatives should be investigated outside these ‘nodes’, especially where there is scope to interpret the Trail assets or ‘sites of interest’.  Signs at these locations might highlight social, landscape, cultural and natural aspects of the Trail as an educative or public awareness exercise.  

With all signage, there is a need to have a consistent style applied to the wording and construction in order to both comply with Council standards and to ensure that there is a unifying theme that extends along the entire length of the Trail.  

Trail Usage

The activity of horseriding in the Conservation Zones should be monitored for any impacts (such as weed introductions, physical damages, etc) and future usage evaluated on the basis of those impacts.  Camping of horses in the Trail for any period of time should be prohibited.

Resources

It is recommended that a water stand-pipe be constructed where the Trail intersects with Bawtree Road in Leopold.   This supply should be secured and access provided to the Friends group on request.

Pest Animal Control

Initiatives and costings for the control of pest animals that impact on vegetation (principally rabbits) cannot be fully covered under the scope of this report.  The issue of control is complex since it involves shared community action and has to take account variables such as annual population dynamics and harbour availability (often inter-related with weed control works).  The adoption of a strategic, on-going, integrated management plan is needed to reduce the impact of pest animals. 

Fire Management

Issues and recommendations that address fire prevention are generally dealt with in the various sections of this plan.  It is important that inappropriate fuel loads (potentially resulting from revegetation initiatives) are not established in areas that require emergency vehicle access or within sites that potentially increase the risk of unplanned fire impacts on surrounding assets.

Weed Control

It is recommended that a Weed Action Plan be prepared for the Trail.  This Action Plan should at least identify the location and options for control of all ‘proclaimed’ weeds, and provide similar location and treatments for all ‘high threat’ weeds in areas supporting remnant vegetation, particularly the Conservation Management Zones.    

It is important that weed control measures continue until the Action Plan has been prepared.  For this reason, general recommendations for the control of a number of serious weeds is provided in Appendix 5.

Contractors

There is a need to set up procedures and protocols that ensure contract works are carried out effectively and in accordance with the aims of the relevant management zones.  Of particular importance is the maintenance of high conservation areas where the values and integrity of the Trail’s vegetation requires special attention. Works such as slashing, weed poisoning, track maintenance and fire prevention need to consider potential impacts if they are undertaken at the inappropriate times or applied incorrectly.  In these areas it is desirable that Contractors and Council staff are provided with information and training so that planning and on-ground works comply with ‘best practice’ standards. 

APPENDICES

Table 1.  Previous reports relevant to the Bellarine Rail Trail

	Document Name
	Author/s
	Date
	Detail/Location
	Focus/Scope

	Flora of the Bellarine Rail Trail
	Mark Trengove
	1988
	South Geelong to Queenscliff (broken up into biogeographical zones)
	Species list, significance

	Bellarine Rail Trail – Flora from Drysdale to Queenscliff
	D. Primrose
	1989-1990
	Drysdale to Queenscliff
	Flora indentification

	The Indigenous Vegetation of the South Geelong to Drysdale Railway Reserve (Report A)
	Envirosol International P/L
	Nov 1995
	South Geelong to Drysdale
	Indigenous vegetation survey, description and analysis

	The Introduced Vegetation of the South Geelong to Drysdale Railway Reserve (Report B)
	Envirosol International P/L
	Nov 1995
	South Geelong to Drysdale
	Introduced vegetation survey, management objectives and control treatments

	Indigenous and Introduced Vegetation mapping of the South Geelong to Drysdale Railway Reserve (Report C)
	Envirosol International P/L
	Nov 1995
	South Geelong to Drysdale
	Indigenous and introduced Vegetation mapping

	The Vegetation of the South Geelong to Drysdale Railway Reserve 
	Envirosol International P/L
	Nov 1995
	South Geelong to Drysdale
	Overview of Reports A, B & C

	Draft Development Plan for Bellarine Rail Trail
	Parklinks P/L & Aspect Landscape Consultants
	May 1996
	Jetty Rd and High street
	Landscape & infrastructure development, costings

	Bellarine Rail Trail Management Plan
	Bellarine Landcare Group (Mark Pinney)
	2000
	2kms east of Banks Rd
	Revegetation strategy and plans

	Bellarine Rail Trail Rehabilitation Plan
	Western Ecological Consultants
	2001
	Swan Bay Rd to Banks Rd
	Indigenous and introduced vegetation mapping.  Weed control treatments, rehabilitation plan.


Table 2.  Membership of the Bellarine Rail Trail Advisory Committee - 2005

	Representation
	Incumbent
	Role

	City of Greater Geelong
	Cr Rod Davidson
	Chair

	
	Tom O’Connor
	Deputy Chair

	
	Stephen Parker
	CoGG Recreation and Open Space Planner

	Department of Environment and Sustainability
	Richard Boekal
	Flora and Fauna manager

	Geelong Steam Preservation Society
	Rupert Capper
	Land Manager (Drysdale to Queenscliff)

	Community
	Howard Dean
	Ocean Grove Barwon Heads Lions Club

	
	David King
	Geelong Field Naturalists

	
	Maree Burn
	Barwon Region Bicycle Council

	
	Various representation
	Friends of the Bellarine Rail Trail

	
	Various representation
	Queenscliff Point Lonsdale Business Assoc.


Table 3.  Roles of the principle entities interested in the Bellarine Rail Trail.         

	Entity
	Roles
	Examples

	[image: image3.png]


CoGG Council
	Delegated management responsibility of the Trail (including compliance with endorsed plans, the allocation and expenditure of budgeted funds, delivery of works cross-organisation communication, strategic  planning)  
	- Seeking and managing funds (internal and external) to support works

· Coordination and scheduling of works including weed control, litter, infrastructure development and maintenance, etc.

· Liaison with community groups in the planning  and implementation of projects (revegetation, weed control, interpretation, etc)

-
Liaison with CFA, leasees, DSE, tourism bodies regarding on-ground works, promotion, sponsorship, compliance matters, etc.



	DSE
	Management of Crown Land assets. 


	· provision of advice on biodiversity managament

· statutory management

· fire prevention and suppression  

· public safety 

	CFA
	Administration of laws and regulations relating to structural and environmental fire safety.

Suppression of unplanned fires 


	· strategic fuel management 

· declaration of Fire Danger Period and Total Fire Ban days

· organisation of fire fighting crews and appliances

	Geelong Steam Preservation Society
	management of the Queenscliff to Drysdale section  (excluding the made Trail).

Compliance with statutory regulations 


	-
volunteer-based tourist train operation 



	Community Groups (vegetation management)

- Friends of the Rail Trail

-Bellarine Landcare Group

-Swan Bay Integrated Catchment Management Committee

-Swan Bay Environment Association 

-Geelong Field Nats.

	Assistance to Council in the enhancement of the Trail 


	- 
revegetation/weeding projects 

- 
infrastructure development

- 
public awareness initiatives

-
community networking

	Community Organisations (recreation, tourism and sommunity support) 

Queenscliff Point Lonsdale Business Assoc.

Barwon Region Bicycle Council.

Ocean Grove Barwon Heads Lions Club.
	Assistance to Council and other Community groups in the promotion, recreational use and on-ground enhancement of the Trail. 


	· sponsored plantings

· volunteer support for on-ground works

· sponsored signage

· Promotion and sponsorship of events




Table 4:  SEQ CHAPTER \h \r 1Indigenous plant species suitable for planting in each geomorphic zone
Moolap Alluvial Flats (South Geelong to Melaleuca Rd)

	BOTANICAL  NAME
	COMMON NAME
	Zone
	Lifeform
	Density (m)

	Eucalyptus camaldulensis
	River Red Gum
	1,2
	LT
	3-5

	Eucalyptus ovata
	Swamp Gum
	1,2
	MT
	3-5

	Acacia acinacea
	Gold Dust Wattle
	1
	LS
	2-3

	Acacia implexa
	Lightwood
	1
	MT
	2-3

	Acacia mearnsii
	Late Black Wattle
	1
	MT
	2-3

	Acacia melanoxylon
	Blackwood
	1,2
	MT
	2-3

	Acacia paradoxa
	Hedge Wattle
	1
	LS
	2-3

	Acacia pycnantha
	Golden Wattle
	1
	MT
	2-3

	Allocasuarina verticillata
	Drooping Sheoke
	1
	MT
	2-3

	Exocarpus cupressiformis
	Cherry Ballart
	1
	MT
	2-3

	Atriplex semibaccata
	Berry Salt-bush
	1
	GC
	0.5-1

	Banksia marginata
	Silver Banksia
	1
	ST
	2-3

	Bursaria spinosa var macrophylla
	Sweet Bursaria
	1
	ST
	2-3

	Calocephalus lacteus
	Milky Beauty-heads
	2
	GC
	0.3-0.5

	Calocephalus citreus
	Lemon Beauty-heads
	1
	PH
	0.3-0.5

	Cassinia arcuata
	Drooping Cassinia
	1
	MS
	1-3

	Clematis microphylla
	Small-leaf Clematis
	1
	C
	1-2

	Convolvulus erubescens
	Blushing Bind-weed
	1
	PH
	0.3-0.5

	Craspedia ssp
	Billy-button
	2
	PH
	0.3-0.5

	Chrysocephalum apiculatum
	Common Everlasting
	1
	RPH
	0.3-0.5

	Austrodanthonia caespitosa
	Common Wallaby-grass 
	1
	PT
	0.3-0.5

	Austrodanthonia duttoniana
	Brown-back Wallaby-grass
	2,3
	PT
	0.3-0.5

	Dianella admixta
	Black-anther Flax-lily
	1
	RPH
	0.5-1

	Dianella longifolia
	Pale Flax-lily
	1
	PH
	0.3-0.5

	Dichelachne crinita
	Plume Grass
	1
	PT
	0.3-0.5

	Dichondra repens
	Kidney Weed
	1
	RPH
	0.3-0.5

	Dillwynia glaberrima
	Smooth Parrot-pea
	1
	SS
	0.5-1

	Einadia nutans
	Nodding Salt-bush
	1
	GC-C
	0.5-1

	Enchyleana tomentosa
	Ruby Salt-bush
	1
	GC
	0.5-1

	Goodenia ovata
	Hop Goodenia
	1,2
	MS
	2-3

	Helichrysum scorpiodes
	Button Everlasting
	1
	RPH
	0.3-0.5

	Helichrysum aff rutidolepis
	Pale Swamp-everlasting
	2,3
	RPH
	0.3-0.5

	Melicytus dentatus
	Shrub Violet
	1,2
	LS
	2-3

	Lomandra longifolia
	Spiny mat-rush
	2
	PT
	0.5-1

	Eleocharis acuta
	Common Spike-rush
	3
	RPH
	0.3-0.5

	Ficinia nodosa
	Knobby Club-rush
	2,3
	RPH
	0.3-0.5

	Lepidosperma congestum
	Clustered Sword-sedge  
	1,2
	RPH
	0.5-1

	Kennedia prostrata
	Running Postman
	1
	GC
	0.3-0.5

	Myoporum insulare (plains form)
	Boobialla
	1
	LS
	2-3

	Poa labillardieri
	Common Tussock-grass 
	1,2
	PT
	0.5-1

	Poa sieberiana
	Slender Tussock-grass  
	1
	RPH
	0.3-0.5

	Pelargonium australe
	Austral Storks-bill
	1
	SS
	0.5-1

	Pelargonium rodneyanum
	Rosey Storks-bill
	1
	RPH
	0.3-0.5

	Pimelea glauca
	Smooth Rice-flower
	1
	SS
	0.3-0.5

	Rhagodia candolleana
	Sea-berry Salt-bush
	1
	SS-GC
	2-3

	Rhagodia parabolica
	Fragrant Salt-bush
	1
	SS-GC
	2-3

	Themeda triandra
	Kangaroo Grass
	1
	PT
	0.3-0.5

	Veronica gracilis
	Grasslands Veronica
	1,2
	RPH
	0.3-0.5


Deep Sands (Melaleuca Rd to Mannerim)
	BOTANICAL  NAME
	COMMON NAME
	Zone
	Lifeform
	Density (m)

	Eucalyptus  viminalis ssp pryoriana
	Coast Manna Gum
	1
	L T
	5

	Acacia implexa
	Lightwood
	1
	MT
	3-5

	Acacia melanoxylon
	Blackwood
	1,2
	M T
	3-5

	Acacia pycnantha
	Golden Wattle
	1
	M T
	2-3

	Acacia suaveolens
	Sweet Wattle
	1
	MS
	1-2

	Allocasuarina littoralis
	Black Sheoke
	1
	M T
	2-3

	Allocasuarina verticillata
	Drooping Sheoke
	1
	M T
	3-5

	Austrodanthonia geniculata
	Kneed Wallaby-grass
	1
	PT
	0.2-0.3

	Banksia marginata
	Silver Banksia
	1
	M T
	2-3

	Bursaria spinosa
	Sweet Bursaria
	1
	ST
	2-3

	Exocarpus cupressiformis
	Cherry Ballart
	1
	MT
	2-3

	Myoporum viscosum
	Sticky Boobialla
	1
	LS
	2-3

	Viminaria juncea
	Golden Spray
	2
	S T
	2-3

	Solanum laciniatum
	Kangaroo Apple
	1
	L S
	3-4

	Acacia paradoxa
	Hedge Wattle
	1
	M S
	2-3

	Cassinia longifolia
	Shiny Cassinia
	1
	LS
	2-3

	Leptospermum continentale
	Prickly Tea-tree
	2
	MS
	1-2

	Leptospermum myrsinoides
	Silky Tea-tree
	1
	MS
	1.2

	Olearia ramulosa
	Twiggy Daisy-bush
	1
	M S
	0.5-1

	Goodenia ovata
	Hop Goodenia
	2
	M S
	1-2

	Bossiaea prostrata
	Creeping Bossiaea 
	1
	CG
	0.2-0.3

	Bossiaea cinerea
	Showy Bossiaea
	1
	SS
	0.3-0.5

	Daviesia latifolia
	Hop Bitter-pea
	1
	MS
	0.5-1

	Dillwynia cinarescens
	Grey Parrot-pea
	1
	SS
	0.5-1

	Dillwynia glaberrima
	Smooth Parrot-pea
	1
	SS
	0.5-1

	Platylobium obtusangulum 
	Common Flat-pea
	1
	SS
	0.3-0.5

	Clematis microphylla
	Small-leaf Clematis
	1
	C
	1-2

	Dianella admixta
	Black-anther Flax-lily
	1
	G C
	0.5-1

	Hibbertia sericea
	Silky Guinea-flower
	1
	SS
	0.3-0.5

	Gonocarpus tetragynus
	Common Raspwort
	1
	SS
	0.3-0.5

	Chrysocephalum apiculatum
	Common Everlasting
	1
	SS
	0.3-0.5

	Amperea xiphoclada
	Broom Spurge
	1
	SS
	0.3-0.5

	Poa sieberiana ssp sieberiana
	Slender Tussock-grass
	1
	P T
	0.3-0.5

	Themeda triandra
	Kangaroo Grass
	1
	P T
	0.3-0.5

	Lomandra longifolia
	Spiny mat-rush
	2
	PT
	0.5-1

	Ficinia nodosa
	Knobby Club-rush
	2,3
	R PH
	0.5-1

	Lomandra longifolia
	Spiny Mat-rush
	2
	PT
	0.5-1

	Gahnia radula
	Thatch Saw-sedge
	2
	RPH
	1-2

	Lepidosperma congestum
	Clustered Sword-sedge
	1,2
	RPH
	0.5-1

	Xanthorrhoea australis
	Austral Grass-tree
	1
	PT
	1-2

	Xanthorrhoea minor
	Small Grass-tree
	1
	PT
	0.5-1

	Kennedia prostrata
	Running Postman
	1
	GC
	0.3-0.5


Buckshot Clay Loams (Mostly Mannerim to Marcus Hill)
	BOTANICAL  NAME
	COMMON NAME
	Zone
	Lifeform
	Density (m)

	Eucalyptus leucoxylon ssp bellarinensis
	Bellarine Yellow Gum
	1
	LT
	3-5

	Acacia acinacea
	Gold-dust Wattle
	1
	LS
	2-3

	Acacia implexa
	Lightwood
	1
	MT
	2-3

	Acacia mearnsii
	Late Black Wattle
	1
	MT
	2-3

	Acacia paradoxa
	Hedge Wattle
	1
	LS
	2-3

	Acacia pycnantha
	Golden Wattle
	1
	MT
	2-3

	*Allocasuarina verticillata
	Drooping Sheoke
	1
	MT
	2-3

	Atriplex semibaccata
	Berry Salt-bush
	1
	GC
	0.5-1

	Banksia marginata
	Silver Banksia
	1
	ST
	2-3

	Bursaria spinosa
	Sweet Bursaria
	1
	ST
	2-3

	Exocarpus cupressiformis
	Cherry Ballart
	1
	MT
	2-3

	Calocephalus citreus
	Lemon Beauty-heads
	1
	PH
	0.3-0.5

	Cassinia arcuata
	Drooping Cassinia
	1
	MS
	1-3

	Clematis microphylla
	Small-leaf Clematis
	1
	C
	1-2

	Convolvulus erubescens
	Blushing Bind-weed
	1
	PH
	0.3-0.5

	Chrysocephalum apiculatum
	Common Everlasting
	1
	RPH
	0.3-0.5

	Danthonia caespitosa
	Common Wallaby-grass
	1
	PT
	0.3-0.5

	Dianella admixta
	Black-anther Flax-lily
	1
	RPH
	0.5-1

	Dianella longifolia
	Pale Flax-lily
	1
	PH
	0.3-0.5

	Dichelachne crinita
	Plume Grass
	1
	PT
	0.3-0.5

	Dichondra repens
	Kidney Weed
	1
	RPH
	0.3-0.5

	Dillwynia glaberrima
	Smooth Parrot-pea
	1
	SS
	0.5-1

	Einadia nutans
	Nodding Salt-bush
	1
	GC
	0.5-1

	Enchyleana tomentosa
	Ruby Salt-bush
	1
	GC
	0.5-1

	Goodenia ovata
	Hop Goodenia
	2
	MS
	2-3

	Helichrysum scorpiodes
	Button Everlasting
	1
	RPH
	0.3-0.5

	Hymenanthera dentata
	Shrub Violet
	1,2
	LS
	2-3

	Lomandra longifolia
	Spiny Mat-rush
	2
	PT
	0.5-1

	Eleocharis acuta
	Common Spike-rush
	3
	RPH
	0.3-0.5

	Ficinia nodosa
	Knobby Club-rush
	2,3
	RPH
	0.5-1

	Lepidosperma congestum
	Clustered Sword-sedge
	1,2
	RPH
	0.5-1

	Kennedia prostrata
	Running Postman
	1
	GC
	0.3-0.5

	Myoporum insulare (plains form)
	Boobialla
	1
	LS
	2-3

	Poa labillardieri
	Common Tussock-grass 
	1,2
	PT
	0.5-1

	Poa sieberiana ssp sieberiana
	Slender Tussock-grass   
	1
	RPH
	0.3-0.5

	Pelargonium australe
	Austral Storks-bill
	1
	SS
	0.5-1

	Pelargonium rodneyanum
	Rosey Storks-bill
	1
	RPH
	0.3-0.5

	Pimelea glauca
	Smooth Rice-flower
	1
	SS
	0.3-0.5

	Rhagodia candolleana
	Sea-berry Salt-bush
	1
	SS-GC
	2-3

	Themeda triandra
	Kangaroo Grass
	1
	PT
	0.3-0.5

	Veronica gracilis
	Grasslands Veronica
	1,2
	RPH
	0.3-0.5


*Dominant on higher ground

Deep Sands Coastal Influence (Suma Park to Queenscliff)
	BOTANICAL  NAME
	COMMON NAME
	Zone
	Lifeform
	Density (m)

	Eucalyptus  viminalis ssp pryoriana
	Coast Manna Gum
	1
	LT
	5

	Acacia pycnantha
	Golden Wattle
	1
	MT
	2-3

	Acacia retinoides var. uncifolia
	Coast Wiralda
	1
	MT
	2-3

	Allocasuarina littoralis
	Black Sheoke
	1
	MT
	2-3

	Allocasuarina verticillata
	Drooping Sheoke
	1
	MT
	3-5

	Melaleuca lanceolata ssp lanceolata
	Moonah
	1,2
	MT
	3-5

	Banksia marginata
	Silver Banksia
	1
	MT
	2-3

	Bursaria spinosa
	Sweet Bursaria
	1
	ST
	2-3

	Myoporum insulare
	Common Boobialla
	1
	MT
	2-3

	Solanum laciniatum
	Kangaroo Apple
	1
	LS
	3-4

	Leucopogon parviflorus
	Coast Beard-heath
	1
	LS
	2-3

	Acacia paradoxa
	Hedge Wattle
	1
	MS
	2-3

	Leptospermum continentale
	Prickly Tea-tree
	2
	MS
	1-2

	Olearia ramulosa
	Twiggy Daisy-bush
	1
	MS
	0.5-1

	Goodenia ovata
	Hop Goodenia
	2
	MS
	1-2

	Lasiopetalum baueri
	Slender Velvet-bush
	1,2
	SS
	0.5-1

	Bossiaea prostrata
	Creeping Bossiaea 
	
	1
	CG

	Daviesia latifolia
	Hop Bitter-pea
	
	1
	MS

	Dillwynia glaberrima
	Smooth Parrot-pea
	1
	MS
	0.5-1

	Platylobium obtusangulum 
	Common Flat-pea
	1
	SS
	0.3-0.5

	Clematis microphylla
	Small-leaf Clematis
	1
	C
	1-2

	Dianella admixta
	Black-anther Flax-lily
	1
	GC
	0.5-1

	Dianella brevicaulis
	Coast Flax-lily
	
	1
	PT

	Hibbertia sericea
	Silky Guinea-flower
	1
	SS
	0.3-0.5

	Gonocarpus tetragynus
	Common Raspwort
	1
	SS
	0.3-0.5

	Chrysocephalum apiculatum
	Common Everlasting
	1
	SS
	0.3-0.5

	Rhagodia candolleana
	Sea-berry Salt-bush
	1
	SS-GC
	2-3

	Tetragonia implexicoma
	Bower Spinach
	1
	GC-C
	0.5-1

	Austrodanthonia geniculata
	Kneed Wallaby-grass
	1
	PT
	0.2-0.3

	Austrostipa flavescens
	Coast Spear-grass
	1
	PT
	0.2-0.3

	Poa poiformis
	Coast Tussock-grass
	1,2
	PT
	0.3-0.5

	Poa sieberiana ssp sieberiana
	Slender Tussock-grass
	1
	P T
	0.3-0.5

	Themeda triandra
	Kangaroo Grass
	1
	P T
	0.3-0.5

	Eleocharis acuta
	Common Spike-rush
	3
	RPH
	0.3-0.5

	Ficinia nodosa
	Knobby Club-rush
	1,2
	R PH
	0.5-1

	Lomandra longifolia
	Spiny Mat-rush
	2
	PT
	0.5-1

	Gahnia radula
	Thatch Saw-sedge
	2
	RPH
	1-2

	Lepidosperma congestum
	Clustered Sword-sedge
	1,2
	RPH
	0.5-1

	Lepidosperma concavum
	Sand-hill Sword-sedge
	1
	RPH
	0.5-1

	Xanthorrhoea australis
	Austral Grass-tree
	1
	PT
	1-2

	Kennedia prostrata
	Running Postman
	1
	GC
	0.3-0.5


LEGEND
	Zone = PLANTING ZONE

1 - Dryer sites

2 – Periodically inundated sites

3 – Wetter or damp areas


	Lifeform

LT- large tree, MT- medium tree, ST - small tree, LS- large shrub, MS- medium shrub, SS- small shrub, GC- ground cover, C- climber, PT- perennial tussock, RPH - rhizomatous perennial herb.

	Density = SUGGESTED PLANTING DENSITIES

Suggested planting densities (metres apart assuming mixed plantings incorporated into a complete revegetation site).
	


Table 5.  High threat weeds and control treatments

The following guidelines for the treatment of serious weeds occurring along the Rail Trail are:

Furze

Options:

· Manual removal anytime of the year.  

· Spray plants with a systemic herbicide (as per label directions)

· Cut and paint stump in spring

Bulbil Watsonia

Options:

· Mulch or smother using weed mats

· burn/brush cut new growth in late winter/early spring

· Cultivate smaller infestations

· Spray larger infestations with a systemic herbicide (containing a wetting agent) to the foliage as bulbils are forming in late winter/early spring.  

Fennel

Options:

· Hand pull seedlings at any time of year

· Cut plant at ground level during flowering and spray regrowth with a systemic herbicide.

Sallow Wattle

Options:

· Hand pull seedlings at any time of year

· Drill and fill

· Cut off at base trunk level at any time of year

· Cut and paint stump with systemic herbicide during spring

Boxthorn

Options:

· Hand pull seedlings at any time of year

· spray plants with a systematic herbicide (as per label directions)

· Cut and paint stump with systemic herbicide during spring/summer

Broom

Options:

· Hand pull seedlings at any time of year

· Cut and burn in-situ. Follow up mass germination with further burn or spraying

· Cut at trunk level any time of year

· Cut and paint stump with systemic herbicide during spring/summer

Sweet Briar

Options:

· Hand pull seedlings any time of year

· Cut at ground level and treat stumps immediately with systemic herbicide

· spray plants with appropriate herbicide (as per label directions)

Blackberry

Options:

· Hand pull seedlings at any time of year

· Spray with systemic herbicide (with wetting agent) during flowering to fruiting stage (about December to April).  Repeat following season.

· adopt biological control measures

Cotoneaster

Options:

· Hand pull seedlings at any time of year

· Cut and paint stump with systemic herbicide during spring/summer

· Frill and fill with systemic herbicide in spring/summer

Cape Wattle and Sallow Wattle

Options:

· Hand pull seedlings any time of year

· Cut at ground level and treat stumps immediately with systemic herbicide

· Ringbark

Mirror Bush

Options:

· Hand pull seedlings any time of year

· Cut and paint stump with systemic herbicide in spring/summer

Pasture Grasses

It is extremely difficult to control exotic annual and biennial grasses.  Invasive perennial grasses such as Kikuyu and Couch are also difficult to eliminate but any control measures are usually longer lasting since these species rely on vegetative rootstock to recolonise rather than seed.  

Annual and biennial grasses such as Phalaris, Sweet Vernal Grass, Quaking grass and Rye grass could be controlled by applying an initial burn aimed at killing the parent plant, then applying a second burn to kill all subsequent seed-germinated plants before they set seed.  The use of gas or diesel fuelled torch could be used to achieve these burns.  The advantage of this methodology is that it is not reliant on natural fire behaviour principles (i.e. the heat is applied and therefore it can be used in low or moderate fire weather conditions).  The disadvantages are that the practice is labour intensive and may incur higher costs compared to planned burning under climatic conditions      

In all cases, attempts to control these grasses should be at least undertaken in areas that are managed for conservation purposes (e.g. Management Zone 1).    

NOTE1: The most appropriate control option/s should be determined on a site by site basis taking into account the timing of weed control activity

NOTE 2: All chemicals should be used at recommended label concentrations and applied by qualified users where necessary.  Information on the use of chemicals can be obtained from the Department of Primary Industries (Chemical Information line 03 9412 4527).


Map 1.  Bellarine Rail Trail showing the geomorphic units. 



Moolap Alluvial Flats
Buckshot Clay Loams



Deep Sands
Deep Sands (Coastal Influence)


MAP 2:  Management Zones 

Diagram 1.   Site specifications governing vegetation management 
























Table. 6 Work Costings

	Issue
	Recommendation
	Recurrent/yr
	Capital
	Priority
	Comments

	
	
	
	
	
	

	Pest animal control
	Preparation of an Integrated Pest Control Program
	
	5000
	Med
	Estimated costing   

	
	Materials/equipment
	2000
	
	
	Expected costs per annum

	
	
	
	
	
	

	
	
	
	
	
	

	Weed control
	Preparation of a Weed Action Plan
	
	10000
	Med-High
	See estimates below

	
	Weed control works yr 1
	
	34560
	Med-High
	

	
	Weed control works yr 3
	
	23000
	Med-High
	

	
	Weed control works yr 3
	
	23000
	Med-High
	

	
	Works crew Training
	500
	11520
	Med-High
	

	
	Materials/equipment
	1800
	
	Med-High
	

	
	
	
	
	
	

	Biodiversity Conservation and Preservation
	Works Crew training 
	1500
	
	Med-High
	(1 field day/year, estimate based on $300/man/yr for a crew of 5)

	
	field survey project (I.D survey)
	
	6000
	Med-High
	

	
	seed bank establishment
	
	1000
	Med-High
	

	
	GPS units (1)
	
	600
	Med-High
	

	
	ecological burn plan
	
	8000
	
	

	
	ecological burning (1 burn/yr)
	800
	
	Medium
	

	
	Signage
	
	1200
	Med-High
	

	
	weed control
	
	
	(see weed control above)
	

	
	
	
	
	
	

	Access
	Maintenance of the walking path
	5000
	
	Med-High
	

	
	establishment of vehicular access tracks (where unavailable) 
	
	8000
	Med-High
	

	
	maintenance of locks and barriers
	1000
	
	Med-High
	

	
	installation of bollards/fencing
	
	6000
	Med-High
	

	
	
	
	
	
	

	Water resources
	Water Stand-pipe construction (1)
	
	2500
	Medium
	

	
	
	
	
	
	

	Interpretation
	Interpretation policy and strategy
	
	5000
	Medium
	not costed in this plan

	Revegetation
	
	
	
	Med-High
	See unit costs below


Weed Control

Estimated weed control works is based on the following calculation (and in the absence of an Action Plan that should define costs):

year 1: 3 days/wk for contractors (@ $40/hr) @ 6 hrs/day

year 2: 2 days/wk for contractors (@ $40/hr) @ 6 hrs/day

year 3: 2 days/wk for contractors (@ $40/hr) @ 6 hrs/day

year 4: 2 x 0.5 days/wk for contractors (@ $40/hr) @ 6hrs/day 

materials include herbicide, equipment and safety equipment estimated at $1800/yr

Revegetation:

A spatial unit of 10m2 has been used to calculate the unit cost of a revegetation project which includes stock, herbicide, contract work and labour inputs.  It is broken down into components that will allow costings to be calculated based on the approach used for revegetation (i.e. whether mulch or ripping is used, whether large trees are included, whether labour is to be paid or provided on a voluntary basis, etc).    

tubestock and tree guards cost ($3/plant)

· mixed planting of small shrubs/climbers/herbs/grasses (at a spatial density of about 30 plants/10m2) 
= $90

· mixed planting of large shrubs/small trees (at a spatial density of about 15 plants/10m2) 
= $45

· planting of large trees (at a spatial density of about 2 plants/10m2) 
= $6

Cost of mulch (@75mm depth and $20/m3) 
= $15 

Ripping = $240 (contractor @ $80/hr for a minimum of 3hrs) 
= $240

(i.e. not feasible for a size less than approximately 400m2

herbicide = knock down and 2nd spray 
= $5

labour (@ $20/hr/person)
(planting)
= $5 





(herbicide application)
= $2




(watering)
= $2




(mulch application)
= $5

TOTAL (per 10m2)


= $830

	Western 


	Ecological


	Consultants





No planting of shrub or tree species within 2m of underground services





No planting of vegetation within 2.5 metres from fenceline in built-up areas





No planting of trees and large shrubs within 3.5m of the Trail centreline





2.5m





fenceline –reserve boundary





7m





2m





2m





Roadway





fenceline –reserve boundary





no planting in sight lines





No planting within 1.6m of the rail centreline





1.5m





186m





Rail line











Trail





Conservation





Tourism-landscape





Tourism-conservation/enhancement





Rural-Urban landscape





Protection and enhancement





no plantings higher that 50cm when mature to be planted in visual clearance zone





4.4m





No planting of tall shrubs and trees within 4.4m





No planting of native grasses within 3m





3m





No planting within 20m of roadway (Sth Geelong to Drysdale)





20m








* Membership of the Rail Trail Advisory Committee is listed in Appendix (Table 2)


� Victorian Rare and Threatened Species (VROTs) are compiled by the Department of Primary Industry and listed on the website www.dse.vic.gov.au. 
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