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Author/Editor
Edited by the Wallabadah Creek Catchment Community (WCCC), representing member farmers in the Study area,  with the support of North West Local Land Services (NWLLS), and the advice of many others – in particular, David Worsley of Invasives, who has been intimately involved through in the development of the Moona to Winterbourne linear-barrier fence currently under construction in similar terrain, from which this Study draws heavily.
ABSTRACT
Relying on evidence sourced from exclusion or barrier fencing projects over the past 10 – 15 years in Queensland and NSW and others associated with such projects, this Study starts with a bias that the benefits of such a fence in the Study region will be positive for the local farming economy if a viable, cost effective and maintainable exclusion fence can be constructed in this unique terrain. 
Accordingly, this Study focuses on the unique terrain and community in which this fence might be constructed and looks at 3 potential routes a fence might take (2 linear/ 1 aggregation option) – to confirm the benefits will accrue and consider issues raised to date by the potential stakeholders including materials, construction methodology and terrain  issues, capital cost, operating/maintenance costs, social, cultural and environmental issues and the level and nature of potential economic benefits. 
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Introduction
Dave Worsley of Invasives, formerly of the Australian Wool Innovation says, in a sentiment that is universally echoed, says:
“These barrier fencing projects are first and foremost exercises in social engineering. They have a capacity to divide communities and farmers and, if managed properly, bring them closer together and make them more resilient…the value of a such a project can only be fully realized if there is  the development of a fully participating community – in design, construction, maintenance and ongoing management.”
At the outset, we reaffirm this Study makes no decisions and draws no conclusions about routes, construction materials, construction engineering, construction itself and maintenance except to say, based on application of the lived experience of other projects across NSW and Queensland , that a Murrurundi to Nundle barrier fence or aggregation fence (or some permutation thereof) is viable and that its benefits would outweigh its costs, both for the agricultural landholding community and the local economies. 
This is overwhelmingly supported by the financial modelling which shows payback in less than a year for all Options considered in the Study.
Further, should funding ever become available either from the principal landholders, industry bodies or Government, this Study provides a springboard for progressing a funding application.
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The headwaters of Basin Creek above the old Sarsfield Woolshed illustrating the nature of terrain and vegetation in the Study area.
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Dick Cameron’s barrier fence in the white box grassy woodland foothills of the Liverpool Range at Macdonald’s Creek – more than paid for by eighty cattle that ran in this paddock through the 2016/19 drought [image: A picture containing grass, outdoor, field, mountain
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Alternative Alignments Considered and Why
This Study developed three fence alignments in the Study area with the assistance of Australian Spatial Analytics (ASA). ASA were able to source a broad range of data from existing data bases and created these dummy alignments based on assumptions and parameters drawn from consultation with NWLLS and some key landholders and stakeholders. These alignments were then reviewed by those consulted and adjusted by ASA.
We acknowledge ASA’s expertise, commitment and support, and their willingness to develop the skills and a data base to continue to support this project into the future, as necessary.
We reaffirm that these are not recommended alignments or even possible alignments, as they cannot be until broad consultation with the landholders and other key stakeholders has taken place. 
These alignments were developed  from available spatial data at desk top level to stress test whether it is viable to identify alignments in this span of mountainous terrain that achieve the land management, productivity and other objectives which might accompany such a project.
Secondly, they provide a realistic background which informs consideration of fencing materials, fence engineering, alignment preparation and operational maintenance.
Thirdly, notwithstanding the terrain, they highlight the interaction with public assets and public institutions – highways, roads, fire trails, National Parks – and the potential for mutual benefit and partnership in such a project.
Fourthly, they provide a visual representation for stakeholders and potential funding parties of what the project could mean and the associated opportunities it could create – for instance, facilitating additional individual aggregations or possibilities for integration into a potential East coast barrier fence system (if that were ever to eventuate).
Fifthly, they provide a visual representation for direct and indirect stakeholders – those for stakeholders for who such a fence may not border their land but may provide productivity or management benefits – to understand the potential areas and extent of influence of such a barrier fence. This may also include potential impacts and influences on native flora and fauna, and heritage issues generally.
Sixthly, they provided a basis for determining a realistic range of project gross capital costs and operating costs which would need to be funded in order to facilitate, execute and manage the project.
Seventhly, they provide a realistic basis for considering the myriad economic,  environmental, social and cultural costs and benefits associated with the construction and completion of such a project in this sub-region against objectives which may ultimately be established by stakeholders.
Finally, they provide a framework for further evidence gathering, stakeholder consultation and project planning associated with a desire to pursue this project to construction.
These three alignments, for which maps are attached as Schedules 1, 2 and 3, have the following underlying rationales/constraints shown below. 
The key constraint requested by landholders consulted was that existing boundaries be followed in any alignments at this feasibility stage. Whilst this may be subject to further consideration at a later stage or even during construction, it was considered to be a potential negative to stray too far from existing landholder boundaries in framing the issues at this initial stage.

Option 1 – Wallabadah Creek and Chilcotts Creek – Aggregation – 76.7 kms to 1.2 km at the highest point

This alignment follows the Wallabadah Creek watershed from near the start of the Lindsays Gap Road at its junction with the NE Highway, passing to the West of the Wallabadah Nature Reserve (WNR), continuing around the southern watershed of Chilcotts Creek, then roughly following Woodton Road and the New England Highway (A15) back to Lindsays Gap Road. 

By definition, it is heavily focused on delivering outcomes for the Wallabadah Creek, Kangaroo Creek and Chilcotts Creek landholdings, and this would limit the need for broader subregional consultation.

Its direct beneficial impacts will be on an estimated 18000 hectares withing the aggregation and around 2000 - 4000 hectares which benefit indirectly.

Considerations in this alignment were:
· It shows what an aggregation in the Study target area might look like and the particular issues it might need to consider/address
· minimal property fence aggregation - limiting the number of landholders the project would be required to negotiate with in actual construction
· avoidance of National Parks and Reserves, and of any major crossing major roads and highways such as the New England Highway
· minimising rapid variations in alignment elevation and steep drainages, with the exception of a section on the eastern end of Basin Creek where it abuts the WNR – this section has a number of 50 – 60+ m drainages to be crossed and the alignment would have to be ground-truthed before finalising any alignment
· linkages with access trails such as fire trails and potential material drop/storage points
· it will link with the barrier fence being privately constructed on Creek Heights, which would provide internal aggregation fencing 
· start and stop point located to minimise the number of landholders required to be consulted at construction and to provide an easily accessible point for ongoing maintenance
· to provide multiple access points for construction and ongoing maintenance 

Option 2 – Nowlands Gap to Nundle via Western edge of WNP – Linear Barrier Fence – 83.7 km to 982 m in height

Option 2 is the longest alignment of the 3 developed in this Study. It starts near Nowlands Gap at a point which allows easy access for construction and maintenance, heading generally North and following a similar path to Option 1 when it reaches the head of Chilcotts Creek catchment until it reaches the northern eastern extremity of Basin Creek. From there instead of following the Wallabadah Creek watershed, it travels generally NE along the watershed towards the Lindsay’s Gap Road and the village of Nundle. 

The end point was chosen on the edge of the Nundle township as a minor range provides a ‘natural’ tie-in to the end of the fence. 

Its direct beneficial impacts will be felt either side of the fence – say 8000 to 12000 ha – and its indirect benefits covering an area of upwards of 20000 ha stretching primarily west.

Comments made on this alignment are as follows:
· Whilst not an aggregation, this alignment has many of the terrain characteristics as Option 1 and the majority of the same constraints were applied
· Whilst the alignment adheres to existing landholder boundaries,  some minor liberties were taken at either end to facilitate access and existing supply roads during construction
· Option 2 also links with the barrier fence being privately constructed on the Creek Heights and follows some of the same intended path on the West side of the WNR
·  Notwithstanding this is the longest alignment developed, it has the least variation in elevation of the 2 linear Options (2 and 3) reaching a high point of 982 m, which would suggest it may be less difficult in the construction and maintenance phases.
· However, this does not suggest that there are not some difficult drainage crossings and steep (>20%) sections, especially through area identified on the eastern end of Basin Creek in Option 1

Option 3 Rationale – Murrurundi/Scotts Creek to Nundle via the Eastern side of WNP – 56.4 km to a height of 1.1 km

Whilst this option starts in the same place as Option 2 near Nowlands Gap and finishes near Nundle township, it differs as it heads towards  Scotts Creek, Wallabadah Rock and Mt Crawney heading in a more easterly direction, linking with the Timor Crawney Road. It then veers North passing Crawney Pass NP on its south-eastern side and the WNR on its western side before heading North to the end point near Nundle. 

Comments made on this Option 3 are as follows:
· Whilst not an aggregation, this alignment has many of the same terrain characteristics as Options 1 and 2 and the same constraints were applied
· There are a number of private barrier fencing projects being built or contemplated on the Eastern side of the main range by individual landholders and the possibility exists for this alignment to link with those systems. This needs further exploration.
· It is the shortest and most direct alignment, but it crosses the steepest and highest point at over 1200 m and has a number of rapid elevation changes through valleys and drainages which will necessitate extensive review before any final alignment taking this general route is finalised and/or construction commences.

As with Option 2, its direct beneficial impacts will be felt either side of the fence – say 8000 to 12000 ha – and its indirect benefits covering a slightly larger area of upwards of 20000 ha stretching primarily west.
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Mt Crawney from Basin Creek landholding at the head of the Back Creek, taken from the western side, giving some indication of the terrain through which alignment Options 1 and 2 would track

Executive Summary and Key Recommendations
Given the progressive decline in productivity in a conservatively estimated 8000 - 20000 ha of agricultural land along the watershed and high catchment areas on both the eastern and western falls of the Great Dividing Range around Mt Crawney, there is little doubt that the cost benefit of a properly constructed and properly maintained barrier fence – either linear, aggregation or a combination – could be positive for both the landholders in the region generally, local economies and the agricultural economy more broadly. This is supported by the modelling for this Study using conservative assumptions.

To ground this seemingly optimistic conclusion, each of the fence alignment proposed would cost between $1 m and $2 m to construct and say $30 k/annum to maintain and run. If such a fence, as a result of reduced pasture competitors, were only able to add 1 additional sheep per hectare cutting say 5 kg  of wool @ $15/kg, the increase in productivity in $ terms would be $1.5 m/annum, considering only those directly benefited. This equates to a payback of +/- 1 year.

However, the potential reality is even better than 1 sheep per hectare, it includes the value of the incremental increase in sheep numbers, the area of influence is larger, the existing predation costs are substantially avoided, country currently out of production becomes productive again, disease vectors for stock and native animals are reduced and a range of other quantifiable and unquantifiable benefits become available to the landholders and their communities. In this context, the reality and the conclusion drawn is not optimistic at all!

So, this conclusion is drawn without even considering wider agricultural benefits as one moves away from the fence - where positive benefits accrue but are diluted - as well as any social, environmental and heritage benefits. As discussed in this Study, where these “softer” issues are considered and effectively managed in project development and operation, they should also accrue benefits far outweighing costs.

Recent years have seen a trend, in this traditionally high value wool producing country capable in most seasons of carrying over 10 sheep/hectare, where land productivity has been negatively affected in the following ways:
1. Reduced carrying capacity because of increasing competition from kangaroos and other ferals which benefit from water points created by landholders and are reaching unmanageable levels. It is not an overstatement, according to landholders, to use a rate of 50% plus in reduced stocking rates/productivity given that kangaroos consume 80% of that consumed by a sheep.
2. Changing management practices which increase management requirements where only older sheep and cattle graze the higher country because of mortality rates at lambing and calving from 10% - 30% as a result of predation from  wild dogs and pigs. Responsible and consistent baiting does not appear to alleviate this threat.
3. Some landholders reported removing large swathes of country from production altogether as a result of a combination of the above factors, and related increasing management cost and risk, making the areas unproductive.

Experiences over 10-15 years and literally 100s of projects like this, show that properly consulted, constructed and managed barrier fences in all types of terrain including terrain not dissimilar to the project target area in this Study, both aggregate and linear (the relative merits of each are dealt with in the body of this document), can achieve the follow beneficial outcomes:
· Substantial control and/or extermination of feral predators – wild dogs, wild pigs and foxes
· Management of kangaroo competition populations to environmental levels, which are less than 50 % of current levels
· Substantial control of other feral competitors for pasture – wild deer, wild goats
· Increasing ability to manage pastures, vegetation and drainages generally for biodiversity, hydrology and other desirable environmental outcomes

These outcomes can be achieved by recognising, considering and managing potential environmental downsides within the project to minimal levels.

Whilst the modelling presented with this Study provides an even more persuasive financial argument, in simple terms if we assume a potential increase the stocking rate by:

· Only three sheep per hectare, the increase in gross productivity across say 12500 ha - based on cutting 4kg/annum wool at $20/kg  - is $3,000,000 pa
· Only .25 head of cattle per hectare, the increase in gross productivity – based on $250/head for a weaner – is  $930,000 pa

These raw $ calculations are simplistic. They are also overwhelmingly conservative, and intended to be so, because they illustrate the gross positive nature of the cost benefit to the landholders in these Wallabadah Creek and adjacent catchments.

The next key issue is the consultation process, which needs to be extensive and inclusive to ensure all key stakeholders are included and all key issues and in particular the alignment and whether it is linear or an aggregation are canvassed. If and when a consensus is reached on the key fence related issues,  a formal governing document is ideal (although many do not have such a document) to reflect the consensus and bind those who might come into or leave the stakeholder group at a later stage. Most project have a governing Committee. Further comments are set out later in the Study

As Dave Worsley puts it, “At the end of the day, it’s a fence like any other fence. Just a big fence.” This needs to be remembered in the consultation process in considering the construction materials and methodology, and even ongoing maintenance. When the going gets tough in terms of slope and elevation changes, it is worth remembering that this terrain was fenced in the early 1900s by men with pack horses and crow bars. WALLABADAH, Durrant & Croker 1992. We now have access to big machinery and helicopters if necessary. Then it becomes an issue of cost.

Furthermore, as Dr Peter Fleming, DPI said: 
“All the key issues have been faced and discussed before, and solved before.”’ These include issues like what is the ongoing governance, how is ongoing maintenance handled,  how is the ongoing maintenance paid for, how do you bind incoming landholders and what is the mechanism to ensure regular and proper maintenance. Again, further comment is made later in the Study.

The recommendations of this Study are as follows:

1. Subject to time and cost constraints, this Barrier Exclusion Fence Project in the high catchment country between Nowlands Gap and Nundle should be pursued. It is supported by good commercial sense and our conservative financial modelling.
2. Further consultation is required before a decision is taken on linear or barrier including with groups to the North and South and Government to assess the likelihood/possibility of linkages.
3. Ideally it would be pursued as a collaboration between the Chilcott’s Creek Dog Group and LLS/DPI. However, it needs to be remembered that this excludes certain stakeholders who are currently not represented in the Dog Group.
4. Funding up to 100% of total cost including labor should be sought if and when it becomes available from State or Federal Government sources, or the funding request should be presented to private sources, like AWI and other agricultural bodies, who have an interest in the outcome and common stakeholders
5. The actions required to progress this Study so it can be presented as “shovel ready” are as follows:
a. Independent audit of concept and numbers – estimated $3 to $5K
b. Consultation – ideally supported by an independent operator like Dave Worsley, who understands these projects, understands this terrain and has a successful track record of construction – estimated $15 to $20K
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Fence at Creek Heights (November 2021) 4 months after construction showing preparation/clearing scar has healed and vegetation growing through the skirt of the fence


Background
This Study is funded by NWLLS through the Wallabadah Creek Catchment Community (WCCC) and informed by concerns of landholders in the higher parts of the Jacob & Joseph, Wallabadah, Kangaroo and Chilcotts Creek catchments about:
· Stock predation and particularly sheep/lamb predation by wild dogs and foxes, which are thought to be moving East to West, rendering some 10000 - 20000 hectares of formerly high productivity sheep country unusable or only usable by cattle and older sheep
· Stock predation and pasture/infrastructure damage caused by wild pigs
· Overwhelming grazing competition, particularly in drier times and droughts, from growing kangaroo and, increasingly, fallow deer numbers
· The effectiveness of existing baiting and feral management programs
This Study is intended to complement the work and research of the Chilcotts Creek Dog Group, which was formed some years ago to coordinate feral wild dog management and eradication efforts in the target area.
The Study area boasts rich basalt soils which support some of the highest stocking rates of any region in NSW and has been the traditional home of some of Australia's best fine wool and cattle production. 
Whilst direct and indirect impact will be ultimately dependent on the location, length and nature – aggregation or linear – of a fence, it can have a direct positive impact on between 20 and 60 landholdings and an area on both sides of the Great Divide covering up to 60,000 hectares.
Wild dog predation has been driving producers out of the sheep and wool industry in this region for the past 20 or 30 years. 
It is a long-identified fact that sheep production provides additional employment and finances into local communities (Rapad Qld). 
Sheep and lamb losses in recent years through dogs have been estimated by landholders to exceed 1000/year, with many more injured and maimed, despite sustained baiting and shooting efforts. This is a direct loss of many hundreds of thousands of dollars, let alone the subsequent losses due to reduced genetics, stress on surviving animals and significant emotional impacts on producers. Sheep numbers in the Study area have declined significantly over the same period despite coordinated control programs. 
The recent drought, followed by extreme fire events, have further hastened this process with the loss of infrastructure hampering recovery efforts.
The impact of this decline has had flow on social and economic impacts resulting in a drop in employment and population in the area, as well as undermining the economic security of the region. Leaving aside missed returns from wool production, demand for sheep meat in both domestic and overseas markets is incredibly high, which means the subregion is missing important economic development opportunities and income for landholders. 
It is worth quoting economic analysis from the Rapad cluster fencing project in Central Queensland, which  has shown that for every $1 dollar invested in exclusion fencing an annual return of $3.28 is generated in perpetuity or at least for so long as the fence remains viable. Given this analysis is based on low rainfall, low productivity country, one would expect annual returns from investment to exceed that of Rapad. This is supported by our financial modelling which shows the potential return to be more like $6 for every $1 invested.
Broader benefits of such a project include stimulation of the dependent local economies through increased employment opportunities with the reintroduction/increase of sheep in the Study areas as  properties running sheep require additional labor units for husbandry including shearing, crutching and lamb marking compared to cattle production.
It is also  axiomatic that if the potential productivity of this significant area is increased then land values will increase, which benefits the entire local community. The truism, “A rising tide lifts all boats” is true of rural land and will no doubt have a positive impact in the Study area. 
Wild dogs are known to travel hundreds of kilometers beyond this range country meaning that a fence can provide benefits far beyond those landholders on both sides of the Great Divide who benefit directly.


Target Outcomes
The range of target outcomes which might be sought by stakeholders  from the construction of a barrier fence in the target area are multitude. 
However, the fundamental elements without which no barrier fence initiative can succeed either in this subregion or in any other terrain is that the economic cost benefit to landholders must exceed the costs. The second is that the community needs to achieve consensus on the alignment, construction and management of the asset, otherwise the project must and will fail.
These two criterion are essential target outcomes for this project if it moves forward. 
Achieving those criterion, and particularly the latter, needs to recognize that significant additional construction and management risks will be placed on an agricultural landholder community operating in uncertain climatic conditions and increasingly volatile product markets, where input costs inexorably squeeze margins. This has been exacerbated  Not all and maybe not many landholders will be in a position to directly fund their allocation of fence in a situation where success requires 100% community participation.
This underlies the recommendation in this Study that it be used to seek majority funding up to 100% for the project, because without that funding support community consensus for construction is unlikely. This level of funding and external stakeholder support was achieved by the stakeholders in the Moona-Winterbourne linear barrier fence more than forty-five kms along the south eastern escarpment of the Northern Tableland, which is currently under construction.
Based on information from landholders about the impacts on their country, their management and their profitability/productivity wrought by feral predators and pasture competitors, and the lived experience of others from barrier fence projects in a range of different environments, the financial modelling presented later in this Study, which uses conservative assumptions drawn from that body of information, shows a barrier fence in the target area for this study to have an overwhelmingly positive cost benefit for the landholders, the community and the local economy. 
Also drawn from the lived experience of previous projects, other target outcomes that may be considered in the consultation process:
· Eradicating or substantial control of predators in a target area – wild dogs, wild pigs, foxes
· Managing competitors for grass and water – kangaroos, deer
· Linkages with existing and potential future barrier fences
· Integration of efforts with NSW Fire Department  in relation to access roads
· Integration with NPWS on high country management including without limitation native animal corridors, weeds management and fire management
· Regeneration of pastures
· Protection of crop land
· Drainage and erosion management
· Integration with DPI/NWLLS on control or eradication efforts
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Construction underway at Creek Heights (August 2021) testing fencing materials and methodology for steeper terrain to come. The clearing of the line leaves ample space for service and fire trails on both sides.
The logic which underlies a Barrier or Exclusion fence in this subregion is to prevent or control the increasing westerly migration of wild dogs, pigs and foxes from the coastal plains which predate upon livestock, and to manage impacts on pasture and infrastructure by migrating deer. 
Further, it can also enable improved management of kangaroo populations which have expanded well beyond natural levels in recent years, promoted by increasing stock water resources. 
By controlling such invasive feral vectors, there should also be a reduction in the spread of zoonotic diseases such as hydatidosis, neosporosis and aid control of emerging threats such as African Swine Fever. 
One of the major beneficiaries from both predation and disease control will be smaller native fauna, such as the threatened Eastern Spotted Tailed Quolls and bandicoots.
A feral barrier fence does not control wild cats, which will have to be addressed by other means, if that is a target objective of stakeholders. However, feral cat eradication measures can be assisted by and work in unison with such a fence.


Key Fence Related Issues 

Keeping the two universal pieces of advice – concisely expressed by Dave Worsley as, “it’s just a fence” and it ”can divide community” -  at front of mind, we have reviewed the feedback and advice on fence related issues, and characterize the key learnings as follows:

· Stakeholders
The identification and engagement of stakeholders should be inclusive from the outset, and the consultation process should ideally be coordinated by an external or independent/neutral party or parties – this could be an experienced consultant or DPI or other.
Parties who should be considered as stakeholders will without limitation include:
· Landholder directly adjacent
· Other landholders in the potential area of influence of the fence – it is reasonable to anticipate an influence being extended to an area from say Mt Crawney bounded by a circle with a diameter of 30 – 50 km
· Affected communities – which will include the small villages which have traditionally serviced and supported  local agriculture
· NPWS
· RFS
· RMS
· LPSC
· Upper Hunter SC
· DPI
· NWLLS
· Adjacent landholder groups
· Cluster (Aggregation) v Linear
Cluster or simple aggregation fencing carries the benefit of providing a stand-alone feral protected area for landholders within the barrier fenced area of the aggregation, as evidenced by Option 1.
Whilst those on the outside of the aggregation can manage ferals and kangaroo populations against the outside of the fence to some improved extent, the migration of ferals will continue moving East to West placing more feral pressure on those proximate to fence and extending feral pressure to new unprotected areas.
One other view commonly expressed it that an aggregation or cluster fence is only as strong as its weakest link, or breach in the fence. This might occur because a stakeholder inside the fence is less diligent with maintenance than others or a change of ownership occurs. This makes ongoing maintenance and governance matters for close consideration.
In the view of WCCC it is less likely to appeal as a funding opportunity for Government unless the benefits can be seen to extend across a significant section of the broader community.
Linear fencing has both positive and negative impacts but for the same size project, extends the area of potential benefit, as those on both sides can manage ferals and kangaroo populations against the fence.
On the other hand, once a linear barrier fence ends so does any ability to control new ferals entering the target zone.
The “weakest link” issue is also relevant for a linear fence but is seen as less problematic because of the “”insurance” of invested landholders on both sides of the fence.
Ironically, it is the view of the editors that a linear barrier fence, like the Moona-Winterbourne fence currently under construction, will be more attractive to Government funders, as it will be seen to have a beneficial impact on a larger area of land, more communities and more stock. Moreover, there is the ever present idea that there could one day be a barrier fence down the Divide from Queensland to northern Victoria. In this context, a linear fence along the Divide from Nowlands Gap to Nundle which could be linked in to a longer linear barrier fence is appealing.
We note that Tony Jackson at Creek Heights has now completed about 3 km of his intended aggregation, part funded by recoveries for bush fire damage to his fencing. Tony is still determining the scope of his aggregation, but this network will add value and utility to a cluster or linear barrier. We understand Crawney Stn and Byron Hubbard on the eastern side of Mt Crawney are also building or planning barrier fencing clusters. If possible, all these ventures would ideally be linked to and encompassed within this project. 


· Fencing Technology/Materials
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L to R One example of barrier fence in steep country where the landholder has fabricated the strainer kit to suit his needs. Note the line clearing providing double sided access as well as facilitating fencing. The second photo is of Tony Jackson and Dave Worsley discussing fence materials and a roll of plain ring lock (not hinged) of 1.8 m high

There is nothing high tech in the technology or materials to build a feral barrier fence in any terrain.

Whilst there is no one answer, it is generally accepted that the barrier fence will:
· stand up to 1.8 – 2.0 meters high – any lower will result in breaches by dogs and kangaroos
· comprise from the bottom, a 1.8 m span of 100 – 150 mm ring lock
· the ring lock standing 1.5 m high with 
· hinged ring lock skirt of 0.3 m 
· ring lock skirt created under tension of 0.3 m
with skirt towards the feral pressure side. In time, the skirt will be anchored by vegetative matter. 
This skirt addresses burrowing ferals such as foxes and pigs.
On balance, the preference was expressed for a tensioned skirt because this was said to increase effectiveness, but the hinged skirt is easier and quicker in the construction phase.
· 1 or 2 strand of barb wire – some preferred these strands to be loosely tensioned as they believe it to be more effective in discouraging ferals , and is easier in the construction phase as it does not create additional pressure on high points and low points in the fence. In any case it is not essential to the structural efficacy of the fence.
· attached by clip to maxi posts on 3.5 to 5 m – spacing dependent on terrain
· some fences include 50 – 60 mm diameter steel casing at regular intervals down to say 15 m depending on pressure and terrain
· strainer posts and sets need to be designed to accommodate maximum straining distances and placing will be terrain dependent. Standard straining intervals are achievable where terrain allows.


· Delivery Methodology
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L to R Fabricated platform for air driving the posts, mounted on a tray back, providing elevation and ease of driving posts up to 3 m in length. Fabricated ring lock carrier and roller for 3 rolls (circa 2 tonne) on a large dozer. In this case, a D8 equivalent.

Again, there is little rocket science in the construction phase although there may be a little more sweat and blood needed than when fencing on the flat! Key elements of advice are that proper alignment preparation ahead of time is vital and you need the right machinery and equipment, some of which is not readily commercially available or may not suit a stakeholder’s circumstances. In that instance, it may need some simple steel fabrication works.
 
Process
1. Landholders advise that the key to fencing in this terrain is cutting and clearing the alignment to at least the width of 1 large dozer (D8 equivalent or larger) or ideally 10 + meters wide, leaving a minimum 5 m either side of the fence. The early clearing of trees that might fall on the fence is critical. Also, the early replanting of grasses in the scar.
2. Use centre of ridgelines and not necessarily existing fence lines
3. Set strainers, then drop and drive posts using tray back or equivalent
4. Using bulldozer to carry ring lock, roll out and attach using clips
5. Attach and strain top wires
6. Further secure and tie down sharp changes in the elevation of the fence where they are not strainer points
Basic Equipment Requirements
1. D8 equivalent or larger bulldozer
2. Farm 4WD vehicle for carry materials to site/along alignment/providing platform for driving posts (ordinary tractor is of limited use in  this terrain
3. Air or hydraulic hand operated post driver
4. Ring lock carrier and roller for attachment to bulldozer
Sourcing
1. Most of the necessary equipment is commercially available but some fabrication to suit existing vehicles and machinery is likely
2. There are existing skilled operators who already know and have current construction experience in the country where these alignments are likely to go. 
These include:
a. Justin Swain – Fencing contractor
b. Matthew Robertson – bulldozer operator
c. Tony Jackson – bulldozer operator
None of these contractors expressed concern that a viable fence could not be built in this high country. As Justin Swain commented said, “they built fences there on the watershed before the turn of the last century with nothing but crowbars, shovels and packhorses, and they are still here”
Costings for materials in most barrier fences run between $7 – 8/m and labor at between $9 – $10/m. This is the experience of contemporary projects in similar terrain at both Moona-Winterbourne and Creek Heights. We have applied these costings on a conservative basis – materials $8/m and labor $10/m - in  the financial modelling of alignment Options 1, 2 and 3. 
It is worth noting that in the Moona-Winterbourne construction model, this $10/m construction cost is paid to landholders who can choose to construct as principal or with contractor assistance. This provides an opportunity to maintain the investment in the Moona barrier fence in the local community/economy.

· Specific issues with Steep Country (>20% slope)  and Drainages
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L to R 50 m drainage crossing site after clearance on Creek Heights, still providing adequate clearance and access. Standard drainage crossing on the Liverpool Range.

Dick Cameron, Dave Worsley, in talking about the Moona-Winterbourne fence construction, and each of the contractors refers to alignment clearing and levelling as a key to cost management, ease of construction and management of a viable barrier fence in this type of terrain. 

This is particularly important with steeper drainages (see L hand photograph above). The simple message is that steep drainages are purely and simply a time/cost issue. The operational response is to clear methodically, shorten up the strains and secure/reinforce strainer points.

The second photograph above is instructive as it shows a floating skirt on the down flow side of the fence, allowing the flow to be unimpeded by the fence, the skirt to rise with the downstream flow and return to its former position after a flow has dissipated. It is noted by a number of people consulted opined that flows in the higher, steeper terrain are generally lower and over more rapidly finished than flows further down the catchment where water has had a greater chance to accumulate. 

Some people also made the point that above 15% slope is classified as an erosive environment, so care needs to be taken to minimize erosive consequences.

In our financial modelling of this proposed barrier fence, we have allowed a generous contingency of $1m in Option 1,  $2/m in Option 2 and $3/m in Option 3 to accommodate the steeper and more variable slope.
 
· Ongoing Maintenance

Again, we return to the Dave Worsley mantra that a feral  barrier fence “is just a fence” at the end of the day. The overwhelming consensus is that a well-constructed fence for which the alignment has been cleared and has 4WD access will be both long lasting and cost effective to run. In summary, no different to an ordinary contemporary stock fence.

In the financial modelling, we have applied a cost of $0.125/m for the life of the fence, and an additional terrain contingency of $0.05 for Option 1,  $0.10 for Option 2 and  Option 3.

Maintenance models run the gamut from individual landholder responsibility to externally/contractually managed maintenance activities and working models. There are tried and tested models which have worked mor or less successfully for more than 10 years.

At minimum, the resolution by stakeholders on maintenance needs to be reflected in writing and governance commitments made by stakeholders before construction starts.

Methodologies adopted in relation to previous feral barrier  fences include without limitation:

· Each landholder maintaining their own section of barrier fence. Whilst this may be appropriate for small or single property clusters, it loses efficacy and, more importantly equity for large aggregations (like that which is conceptualised in Option 1). This is because an individual or group of individual landholders will be underwriting the costs not only of their own benefits but also those benefits accruing to other landholders and stakeholders.

· Landholders as a collective resolve to maintain and create a maintenance and management levy which might be based proportionally on their acreage and/or the beneficial impact for their landholdings. Again, there are numerous successful working models which can be used to inform consultation.

Depending on the ongoing governance model adopted, this maintenance levy will be paid to:
· An allocated stakeholder landholder or landholders
· A contractor 
· Local LLS
· Local SC
against agreed maintenance and alignment management targets.

In several successful cases, RAPAD being one, maintenance levies are collected through local Shire Council rates (by contractual agreement and thus retain a charge on the relevant underlying land, so that in the event of a change of ownership or succession the maintenance commitment will continue.


. 



· Capital and Operating Expenses

Whilst there is some variation in the costing quoted, the general consensus on costings is quoted as a range depending on experience and whether the fence is constructed by the principals or by a skilled contractor. The latter is usually cheaper.

These ranges are as follows:

	Cost Item per m
	Lower $
	Upper $

	Materials
	6.50
	8

	Labor
	7
	10

	Line Clearing
	1
	2.5

	Maintenance/m/yr.
	0.075
	0.15


 
Capital Costs (Capex)

	[bookmark: _Hlk89293405]$COST/m
	Materials/m ($)
	Labor/m ($)
	Contingency for Terrain/m ($)
	Total/m ($)

	Option 1
	8
	9
	1
	18

	Option  2
	8
	9
	2
	19

	Option 3
	8
	9
	3
	20




Operating Costs (Opex) 

	$COST/m
	Materials and labor/m/annum ($)
	Contingency/m/annum ($)
	Total/$m/Annum
($)

	Option 1
	0.125
	.05
	0.175

	Option  2
	0.125
	.10
	0.225

	Option 3
	0.125
	.10
	0.225



Modelling using conservative versions of these parameters with a capex of between $1.4 and $1.7 for each of the 3 alignment Options considered.

The payback in potential productivity returns is in each case less than 1 year.

Operating costs range run between $20 and $30K per annum, even with the inclusion of contingencies and miscellaneous costs. In the scheme of things, they are financially irrelevant.

· Maintaining Biodiversity

Biodiversity in this context refers to both flora and fauna. 
Whilst there are concerns where native animals are migratory, these can largely be overcome by native animal corridors and bridges and other methodologies. There may be some study expenses in the next phases of feasibility.

Most barrier fence participants intimated that whilst they were now actively managing kangaroos, it was not their intent or desire to eliminate or damage populations, rather to keep them at manageable numbers. A number of experienced people indicated that the reduced impact of kangaroos could be seen in the regeneration of native grasses and forbs.

Whilst a full set of the negative impacts needs to be canvassed in consultation, there are also some positive effects including controlling zoonotic and other diseases which harm small threatened native fauna like quolls and bandicoots. These are carried and transmitted through feral vectors such as wild dogs and wild pigs.

In summary, the construction of a barrier exclusion fence provides a significant opportunity to achieve positive  outcomes if acknowledged at the outset. 

· Environmental Issues

The ability to manage grazing pressure of all sorts – both domestic stock and wild animals – has a significant and lasting potential benefit for the native and improved pastures, tree regeneration, native forbs and groundcover generally.

It follows from this improved groundcover, that the soils in the high catchment will be more resilient. Not only will they be more resistant to erosive tendencies, but they will also absorb and retain more rainwater higher in the catchment both replenishing the underground aquifers and taking erosive pressure off lower drainages.

· Cultural Heritage Issues

Where the alignment remains on private land, as the conceptual options show it is likely to do, there are no cultural heritage obligations.

However, consultation needs to consider whether some valuable historical heritage – whether colonial or indigenous - may be unwittingly destroyed by line clearing and fence construction, given that it passes through remote and beautiful country. 


Stakeholder Consultation and Administrative Issues To Be Considered

· Direct Landholders – High Impact

These stakeholders are the maximum  potential beneficiaries and will ultimately decide whether and what type of feral barrier fence is built. They generate the consultation leadership necessary to move forward, and will provide the bulk of operational and administrative governance into the future.

· Other Landholders – Lower Impact

Other landholders are who are additionally shielded and benefit from a barrier fence although not adjacent to it. They may currently be protected by the eradication measures of more affected or direct landholders.

Feral wild dog, pig and deer sightings and attacks are now increasingly happening to the west of Wallabadah and Willow Tree, and dogs are known to travel 100s of kilometers from their home base.

· Local Community

The local communities and economies on both sides of the Great Divide in the Study area, have felt the impact of reduced stock numbers and particularly sheep in the high country through both a fall in employment opportunities and the follow on affects of lower or lost income opportunities for local agricultural producers. 

They can provide expertise and labor during construction and into maintenance.

· LPSC

Like the community, LPSC is sensitive to the economic welfare of its producers in terms of council revenues. They have a number of interests in the various catchments and, in particular, the Wallabadah Creek Catchment, which is the source of domestic water for the Wallabadah village.

LPSC may also be a valuable partner in seeking and administering funding, as well as a vital cog in a structure to ensure maintenance levies are collected and continue beyond the transfer or succession of a landholding which is either a direct or indirect beneficiary of the fence.



· NPWS

NPWS have several National Parks (Crawney Mountain and Wallabadah Nature Reserve in the Study area and are a stakeholder whether they wish to be or not. Access to these holdings is likely to be affected by an alignment approximating any of Options 1, 2 and 3. 

· DPI

DPI and NWLLS are stakeholders as they are currently the principal feral animal manager in the Study area. It is possible they can play a valuable role in funding, governance and maintenance.

· RFS

The RFS interest in this country is access for fire prevention and control. The access required for fence construction and maintenance may provide significant opportunities for partnership.

· Funders

Whilst most feral barrier fence funding has traditionally come from Commonwealth grant funding sources (e.g., Moona-Winterbourne), this initiative should be socialized with both State and Federal representatives, as funding opportunities particularly in a post COP Glasgow world could come from either source seeking to meet its carbon commitments.

AWI have contributed in-kind and/or provided funding to a number of project where wool production is involved and negatively impacted. They should be kept informed, as should other peak agricultural bodies like the NFF and the Cattle Council.

· Ongoing Governance

In most cases, the ongoing governance, covering operations, maintenance and administration  for a feral barrier fence project is governed by a steering committee or board drawn from the stakeholders. It could, for instance, be managed by the existing structure of Chilcotts Creek Dog Group, which the authors understand already has a bank account and an ABN. 

Again, working models are available to inform consultation but coverage may without limitation include:
· Dispute resolution
· Setting , collecting and administering management and maintenance levies
· Other matters relating to the continued efficacy of the fence
· Succession Issues

These are critical to deal with in consultation. Existing methodologies, some of which are previously discussed in this Study, are available to inform consultation.

· Framing Documentation

The consensus formed in consultation needs to be formalized in written form for all stakeholders to have a record in order to ensure continuity and order over time, as people’s memories and circumstances change. Ideally, this would be in the form of an enforceable Memorandum of Understanding accepted by all of an overwhelming number of the stakeholders.


SCHEDULE 1 – ALIGNMENT OPTION 1
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SCHEDULE 2 – ALIGNMENT OPTION 2




SCHEDULE 3 – ALIGNMENT OPTION 3


SCHEDULE 4 – FINANCIAL MODEL
[image: ]


2

image2.emf

image3.jpeg




image4.jpeg




image5.jpeg




image6.jpeg




image7.jpeg




image8.jpeg
S





image9.jpeg




image10.jpeg




image11.jpeg




image12.jpeg




image13.jpeg




image14.jpeg




image15.jpeg




image16.emf

image17.emf

image1.jpeg
> 013 = S09.4°

4 b
2447 SBUW.! 4338mils TRUE
s W

1050 {260 (71 W





image18.png
WALLABADAH
CREEK CATCHMENT
COMMUNITY





