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APPENDIX 2 – PROTECTED MATTERS SEARCH TOOL 

DISCLAIMER 

This report was prepared by Australian Wildlife Conservancy in good faith exercising all due care and 
attention, but no representation or warranty, express or implied, is made as to the relevance, 
accuracy, completeness or fitness for purpose of this document in respect of any particular user’s 
circumstances. Users of this document should satisfy themselves concerning its application to, and 
where necessary seek expert advice in respect of, their situation. The views expressed within are not 
necessarily the views of the Office of Environment and Heritage (OEH) and may not represent OEH 
policy. 

© Copyright State of NSW and the Office of Environment and Heritage 
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APPENDIX 3 – DETAILS OF PROPOSED FENCE DESIGN AND 
INFRASTRUCTURE AT OPERATIONS BASE 
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circumstances. Users of this document should satisfy themselves concerning its application to, and 
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policy. 
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1. Summary 

The proposal involves the construction of a feral proof fence designed in accordance with 
the drawings in Attachment 1, the location of which is shown in Figure 35 and Figure 36. 
These are proven designs that have most recently been used for AWC’s successful Mt 
Gibson Wildlife Sanctuary reintroduction project.  Some design improvements have been 
included in this proposal including the use of more plain support wires and changes to the 
gate mechanism. 

Critical to ensuring the success of the Mallee Cliffs reintroduction project is the construction 
of an operations base to provide land management and science staff accommodation and 
operations facilities close to the fence (location shown in Figure 36). The operations base 
ensures that staff are on hand to respond to issues such as damage to the fence or security 
of the fenced area.  

The operations base design has been developed to be consistent with the principles of the 
NPWS facilities manual, OEH sustainability assessment guidelines, NPWS policies and 
procedures. The design and layout also minimises visual impact through a setback from the 
main park thoroughfare, and incorporates designs that use colour schemes that will blend 
into the vegetation of the Mallee Cliffs NP. Further, the standard design principles are 
reflective of Australian designs and traditions with a strong use of colourbond cladding and 
roofing.  

The operations base will aim to be ultimately self-sufficient for energy and water, utilising 
rainwater harvesting off all buildings, and solar PV systems to provide power supply. 
Notwithstanding this, a generator power supply will service the base during the initial phases 
of construction, and a bore may be installed should rainwater harvesting prove insufficient – 
particularly for providing suitable quantities of water for fire-fighting. 

As shown in the layout diagram in Figure 37, key elements of the operations base include: 

• living quarters: 
o a 3-bedroom house for the Operations Manager (OM) 
o a 2-bedroom house for the Wildlife Ecologist (WE) 
o self-contained cabins x 3 for the Field Ecologists (FE) and Land Management 

Officers (LMO) 
o block accommodation with 8 single rooms for visiting personnel 
o communal living area (including kitchen and laundry) 
o communal ablutions block. 

• workplace facilities: 
o office for up to 8 people 
o large workshop of at least 20 m by 9 m, of a height sufficient to park 

machinery, with a lockable bay for secure tool and equipment storage 
o power system with solar, batteries and 20 kVA diesel generator 
o rainwater storage 
o groundwater bore (if required) 
o chemical and general storage. 

The base will be self-supporting with services such as: 

• solar power generation supplemented with a diesel generator; 

• gas for cooking and water heating; 

• rainfall capture (supplemented with bore water if required); and 

• compost and offsite waste disposal. 
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Figure 35: Regional setting of the study area applied to this REF 

 

Figure 36: Proximity of proposed fence and operations base  
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Figure 37:  Layout of proposed operations base. NB: the vegetation boundaries in the map are 
taken from those of Morcom and Westbrooke (1990) for the area, and are incorrect in this 
location.  The vegetation is entirely disturbed and partially cleared Black Oak-Western 
Rosewood open woodland (PCT 58). 
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Figure 38:  Setbacks from Centre Firetrail and conservation fence for operations base 

A repeater antenna with a footprint of approximately 3 m2 will be erected about 17 km ESE of 
the operations base, on a disturbed site that provides good coverage of the NP.  The 
proposed site is at or 142°41'2.5"E, 34°13'6.5"S (Figure 1). It will be set to a private channel 
and will provide staff working across the NP with a means of communication for any 
emergency, for scheduled safety check-ins, and for general task-related purposes. The 
antenna will be 20 m tall and have a small solar package and housing for the radio repeater. 

2. Height and siting of operations base 

The project involves establishment of new buildings between the Centre Firetrail and 
proposed conservation fence in the Mallee Cliffs NP. The proposed site contains no existing 
infrastructure, however it has been disturbed by past grazing and clearing activities. The site 
is flat and is not located on ridgelines, hill-tops or in drainage flow-paths.  It will be setback 
more than 200 m from the Centre Firetrail (Figure 38). 

Public access will be strictly regulated with no access to unauthorised persons to the 
operations base and feral predator-proof fence area.  This restriction will aid in security, 
safety and the success of the proposal.  Authorised persons include representatives of AWC 
and NSW including our partners who are engaged in project delivery.  Examples include 
resident AWC staff; visiting AWC staff; NSW Government staff; contractors; volunteers 
involved in activities such as bird surveys; external researchers such as university students 
and, from time to time, guests involved in promoting awareness and outreach (e.g. 
representatives of media, Federal and local government, local community organisations, 
representatives of other conservation projects and participants in the philanthropic sector 
relevant to conservation). 
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In addition to the factors noted above, AWC have also considered the following when 
selecting the proposed site: 

• Positioning for ease of access by AWC staff to the proposed feral predator-proof 
fence area to maintain patrols (2-3 patrols per week) and provide rapid response in 
the event of impact to the fence, noting that other conservation fence projects have 
seen a significant loss of native species where the fence has not been patrolled or 
maintained adequately (for example, Currawinya NP, Qld). 

• Advice from OEH staff. 

• Close to, but not on, the main thoroughfare (Centre Firetrail) which provides several 
options for emergency exits in the event of a critical incident such as bushfire. 

• Protection from bushfire provided by several firetrails (Centre Firetrail, Belah Firetrail, 
Public Firetrail) and low remnant tree and shrub density.   

• Positioning out of potential flood zones. 

• Avoiding threatened native flora and fauna, ecological communities and Malleefowl 
mounds. 

• Complying with Rural Fire Services (RFS) requirements i.e. Area Protection Zones 
(APZs) and establishment of fire and maintenance tracks in a bushfire prone area 
Fire Danger Indicator (FDI) 80 and Bushfire Attack Level 12.5. 

• Avoidance of any cultural heritage sites. 

• Positioning the site off a major park thoroughfare to assist with security and dust 
impact on staff and buildings.  

• Privacy and comfort for AWC staff living and working at the site. 

Alternative options considered included two disturbed sites further east and close to the 
Centre Firetrail.  The proposed site was selected primarily based on lower bushfire risk as 
well as less exposure to wind and greater offset from the main Centre Firetrail thoroughfare. 

The proposed site is disturbed, vegetation having been partially cleared for grazing prior to 
the area becoming a national park.  It consists of scattered Black Oak trees and ground 
cover which includes several non-native species (that is, disturbed PCT 58, see Figure 39).  
This area has been mapped as PCT 170 (‘Chenopod sandplain mallee woodland/shrubland’, 
Morcom and Westbrooke, 1990) but this is in error. 

It is anticipated that up to 11 ha of vegetation will be cleared or modified without significant 
impact to the local environment.  AWC intends to reduce vegetation clearing where possible 
through retention of canopies, subject to RFS requirements.   

Surveys undertaken by suitably qualified consultants engaged by AWC, supported by 
members of the local aboriginal land councils, identified no cultural or heritage sites within 
the building envelope. 

The buildings will be of single-storey design with pitched roofing for the main buildings and 
skillion roofing over decking to maximise use of the natural elements (i.e. capture sun for 
photovoltaic panels fitted to building roofs).  Spacing between buildings allows for passive 
design elements to be implemented to reduce greenhouse gas emissions, along with 
affording privacy and livability for resident AWC staff, and providing shelter from Centre 
Firetrail (setback not less than 200 m, see Figure 38).  The spacing also ensures no 
overshadowing will occur. 
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Figure 39: Photographs showing the disturbed and partially cleared vegetation, formerly Black 
Oak-Western Rosewood open woodland (PCT 58), at the proposed operations base site. 
Photos: AWC 
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3. Separation and setbacks 

As detailed previously, AWC has sited each building to allow for passive design elements to 
be implemented to reduce greenhouse gas emissions, along with affording visual and 
acoustic privacy to AWC staff and ensuring setback from Centre Firetrail. 

Two tracks lead to the operations base, one from the Centre Firetrail and one from the feral 
predator-free fenced area. They will be clearly sign-posted ‘authorised persons only’, with 
relevant contact information for key AWC contacts. AWC will install wayfinding signage 
within the operations base (which will only be visible within the operations base).  In addition, 
all buildings will be secured when not in use and security features such as sensor lighting (at 
dark) will be installed where required. All signage will be compliant with NSW Government 
requirements. 

The building designs and layout of the operations base fuse to create living and working 
spaces open to experiencing the natural sights and sounds while blending into the local 
environment.   

4. Density and footprint 

The operations base has been planned to minimise, where possible, the footprint whilst also 
remaining consistent with the essential considerations as detailed previously including 
compliance with RFS planning, visual and acoustic privacy, setback from the Centre Firetrail 
and to maximise passive design elements.  There are no extraneous or unnecessary design 
elements.  

The building designs offer minimal ground or soil disturbance and are predominantly of a 
prefabricated modular construction (built off-site), transported for installation on ground 
penetrating concrete footings.  In addition, footings will be required for the verandahs and 
carports.  The workshop and battery storage areas will require concrete slabs.  

The layout of the operations base has been planned to ensure the best outcome for the 
project balancing the requirements of NPWS and OEH, the proposed activity, AWC staff, the 
environment and most importantly to ensure safety of staff during emergency incidents such 
as bushfires.  

The operations base is self-sufficient and therefore careful consideration has been made 
when locating service infrastructure and communal ablutions, living and working facilities to 
minimise energy use, water use and wastage.  Based on AWC’s experience at more than 25 
managed properties throughout Australia in mainly remote areas, AWC has designed and 
sited the buildings and services to optimise their use and efficiency. 

5. Design and appearance 

AWC will utilise simple and practical designs that blend with the natural landscape of the 
Mallee Cliffs NP, as well as being suitable to the local environmental conditions. The design 
intent is to: 

• Be respectful and appropriate to the location and the parkland setting. 

• Be contemporary and Australian, without being imitative or false in its intentions. 

• Incorporate high quality materials and a subdued and complementary colour palette. 

• Be fit for purpose. 

• Be consistent with NPWS facilities development policies and procedures. 
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Shades of blue, grey and white complemented with wood tones have been selected for the 
buildings to blend with the local vegetation. Use of colourbond for roofing and cladding, with 
the addition of covered verandahs, evokes the Australian spirit of the design.  

AWC has opted for low maintenance, robust and quality flooring, fitting and fixtures to 
ensure the buildings remain at a high standard throughout the life of the project as well as 
materials resistant to environmental risks such as termites with steel and/or treated pine 
frames, concrete footings and use of ‘Modwood flameshield’ or equivalent incorporated into 
the designs.  

The designs reflect modern living and working requirements, with open spaces and privacy 
afforded to accommodate the resident AWC staff and families for the duration of the project. 
In addition, verandahs with skillion roofs provide generous outdoor living space suited to the 
local climate and taking advantage of the natural setting.  

The accommodation and office buildings will be modular and prefabricated (constructed off-
site) to a high quality using reputable builders with Australian made materials used where 
possible.  The buildings and all materials will meet the Building Code of Australia (BCA) and 
other relevant Standards and Statutory Requirements such as the Premises Standards and 
AS3959-2009 Construction of buildings in bushfire-prone areas.  In addition, as per the 
requirements of the National Construction Code (NCC), a National House Energy Rating 
Scheme (NatHERS) rating of 6 stars for the residential buildings (excluding short-term 
accommodation) will be achieved.  For the short-term accommodation, office and communal 
areas, AWC will aim to achieve a National Australian Built Environment Rating System 
(NABERS) rating of 4 stars. 

In addition, all construction will be undertaken in accordance with relevant Park Specific 
Strategies and in accordance with relevant Approvals.  AWC will meet the requirements 
where applicable of the: 

• NSW Government Sustainability Policy, 

• NSW State Environmental Planning Policy (Infrastructure),  

• NSW National Parks Construction Assessment Procedure, 

• DECCW Park Facilities Manual, 

• DECCW Construction Assessment Procedures, 

• NSW Planning for Bushfire Protection, 

• Disability (Access to Premises – Buildings) Standards 2010,  

• National Parks and Wildlife Act 1974,  

• NPWS Sewage Manual, and 

• Any other relevant requirement. 
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Photograph of woodlands in Mallee Cliffs NP inspiring the colour palette 

 
Photo:AWC 

Colour Palette inspired bythe local vegetation 

  
 

6. Orientation, solar access and ventilation 

Where possible, the buildings will be sited to optimise the natural elements of the sun and 
wind to ensure capture of winter sun, protection from hot summers and taking advantage of 
any cool breezes in summer.  Using passive design strategies, the buildings aim to achieve 
relatively comfortable temperatures all year round, subsequently reducing greenhouse gas 
emissions.  

Natural ventilation will be enhanced with effective design of shading (use of block-out blinds) 
and windows to encourage sun penetration in winter and protect the spaces in summer.  
Where possible this effect will be further enhanced through selection of appropriate floor 
coverings as well as through use of high ceilings, pitched roofing, skillion roofing, and ceiling 
fans.  
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Insulation of floors, walls and ceilings combined with building position, verandahs, skillion 
roofing, window placement and blockout blinds will assist with creating thermally passive 
spaces.  The aim to stabilise internal temperatures making spaces cooler during the day and 
warmer at night.  

Clear glazing will promote daylight penetration with block-out blinds to protect from glare and 
excess radiant heat where necessary. Solar energy will be captured through PV panels 
installed on the roof of all buildings. Subject to water quality testing, solar hot water systems 
with gas boosters may be utilised.  

Building occupants (staff) will have the ability to manually adjust block-out blinds and to use 
air conditioning systems in extreme heat and cold. Noting that as the buildings are self-
sufficient with all energy generated on site, staff will be mindful of limiting use of mechanical 
heating and cooling devices.  

AWC will aim to achieve a NatHERS rating of 6 stars for all new residential buildings and 
NABERS rating of 4 stars for the office and communal living areas. 

7. Amenity 

The site of the operations base has no adverse impact on significant viewpoints. Vegetation 
will only be cleared to allow for the construction of the buildings and to meet the 
requirements of the RFS (inner and outer protection areas).  With the exception of the 
construction period, the buildings are not expected to produce on-going noise, dust, odour or 
similar that impacts adversely or affects the tranquility or amenity of the EMA project area.  

During construction periods any potential noise or dust impacts will be addressed via the 
preparation of a detailed Construction Management Plan (CMP) prior to the commencement 
of works.  The CMP will outline such detail as construction hours, use of equipment and 
tools, waste management, traffic management, noise management, dust management, work 
health safety, etc.  

This proposal will significantly benefit the public by restoring regionally extinct fauna, and 
protecting communities of important and sensitive flora. Further, opportunities for 
employment, commercial supply arrangements, education and enjoyment of Mallee Cliffs NP 
will be increased by the proposal.  Overall, it is considered that the proposal will result in 
immense public benefit, without any significant adverse impacts on the amenity. 

8. Materials choice and embodied energy  

The design of the operations base will aim to minimise impacts to the environment whilst 
also providing opportunities for minimising carbon emissions. Designs will aim to deliver 
buildings that minimise greenhouse gas emissions, with an overall goal of becoming carbon 
neutral.  

To support this goal, and to enhance opportunities for the local community, materials and 
labour will be sourced locally, including the engagement of local skilled and unskilled labour 
to assist with the implementation and completion of buildings, and for ongoing maintenance. 
There is no existing infrastructure at the proposed site for the operations base. 

Materials will be prioritised to create healthy buildings through the selection of low VOC 
sealants, adhesives and paints and low/zero formaldehyde composite wood products. Low 
environmental impact products, including reused or FSC-certified timber and high recycled 



Review of Environmental Factors: Proposed Conservation fencing and associated infrastructure and reintroduction of locally extinct mammals in 
Mallee Cliffs National Park. Report No. 17.REF-027 

 

 182 

 

content materials will also be prioritised.  Floor finishes and furnishings will be selected from 
GECA-certified (or similar) product lists where available.  

Accommodation for visiting personnel will be sourced from quality secondhand stock, which 
will be refreshed with colourbond cladding, verandahs with skillion roof and upgrades as 
necessary to meet the design intent of the operations base buildings.  

All buildings, with the exception of the workshop and infrastructure services, will be modular 
and prefabricated (off-site) using Australian contractors to meet the BCA and any other 
relevant requirements and standards as described above.  The workshop will be erected on-
site from kit form, while infrastructure services will be erected on-site by skilled labour.  
Where possible, equipment and materials will be sourced locally.  

Where possible, steel will be used for framings to assist in combating termites, a known 
environmental local risk. 

9. Energy use 

Due to the location and nature of the site, the operations base will be self-sufficient with the 
majority of energy sourced from a hybrid power system combining PV panels, battery 
storage and diesel generation.  In addition, gas will be used for cooking and water heating.  
The operations base development aims to minimise demand for energy, selecting energy 
efficient appliances where possible, and ensuring strategies are in place such as: 

• Selecting star-rated equipment with a minimum 4-star rating where possible. 

• Using LED lighting and other low energy lighting where possible. 

• Applying passive design elements to moderate room temperatures reducing the need 
for artificial heating and cooling. 

• Selecting low-energy, high-efficiency inverter air-conditioning systems for limited use. 

• Houses will aim to achieve a minimum NatHERS 6 star energy rating.  

• All other buildings (with exception of the workshop) will aim to achieve a NABERS 
rating of 4 stars. This will be measured through self-assessment.  

AWC has addressed the above considerations relevant to this proposal in previous sections 
of this document. 

The workshop, ablutions block and infrastructure services structures will not be subjected to 
the rating system due their type of use, however as noted above AWC is conscious of 
minimising energy use as the operations base is self-sufficient generating the majority of its 
energy through the hybrid power system. 
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Ratings AWC is striving to achieve for the operations base 

  

 

10. Water use 

The remote location of the operations base necessitates that the base must be self-sufficient 
with rainfall harvesting from available roof space, and where rainfall harvesting proves 
inadequate, the use of a bore to access ground water. The use of a bore will be subject to an 
assessment of rain harvesting and accessibility of the groundwater table and water quality. 

It is not anticipated to recycle grey water (typically used on gardens) as gardens will not be 
established. Strategies to minimise water use will include: 

• Selecting low-flow Water Efficiency Labelling and Standards (WELS)-rated fittings 
and fixtures, where available. 

• Selecting WELS-rated appliances and equipment where available. 

• Maximising rainwater capture through design. 

• Meeting the requirements of the OEH Park Facilities Manual and consideration of the 
NPWS Sewage Manual. 

AWC has incorporated the relevant above considerations in its design.  

As the site will be self-sufficient, AWC will not seek to obtain an accredited rating for water 
use, however AWC staff will be conscious of minimising water use due to the operations 
base water source being limited to local rain capture and a single bore. 

11. Miscellaneous materials 

As described in previous sections, new materials will be prioritised to create healthy spaces 
through selection of low VOC sealants, adhesives and paints and low/zero formaldehyde 
composite wood products.  Materials containing PVC, volatile organic compounds, copper 
chrome arsenate and herbicides and pesticides will also be avoided where possible. 

12. Waste management and recycling 

A Waste Management Plan (WMP) will be developed for the Mallee Cliffs Operations Base. 
The WMP will detail: 
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• Collection of recyclable materials using receptacles located adjacent to the 
workshop. This would typically include paper and card products, aluminum and steel, 
and glass. The actual recycling will be subject to that able to be managed with local 
suppliers. 

• Selection of materials and products that minimise extraneous wrappings and 
packaging. 

• Installation of septic tanks and leach drains (or equivalent) for each accommodation 
and office unit with waste drainage. Sewerage management systems will be installed 
in accordance with relevant regulations and the NPWS Sewage Manual, and no 
closer than 130 m from watercourses. 

• The removal of all trade waste from the construction of the fence and operations 
base. No trade waste will be buried or disposed of on site. 

13. Sustainability during construction 

AWC will ensure that the buildings are consistent with and satisfy the requirements of the 
Building Code of Australia (BCA), Australian Standards, legislation (such as bushfire and 
disability) and any other OEH requirements (such as the Facilities Manual). Typically, this 
will be achieved through engaging a BCA consultant. 

The BCA consultant will issue certifications to prove compliance such as Certificate of 
Design Compliance (CDC) and an Occupancy Certificate or equivalent.  In addition, 
contractors will provide NatHERS compliance confirming the houses achieve the 6-star 
rating. AWC will conduct NABERS surveys of the visitor accommodation, communal 
buildings and office using the NABERS suite of tools provided online.  

The practical completion (PC) milestone of each building will not be accepted until proof of 
compliance is received. 

A construction management plan (CMP) will be drafted prior to commencement of 
construction, detailing construction hours, use of equipment and tools, waste management, 
traffic management, noise management, dust management, work health safety, etc. during 
construction.  In addition, any works on site need to comply with the AWC Mallee Cliffs plans 
including Work Health Safety Management Plan (WHSMP), Environmental Management 
Plan (EMP) and any other relevant requirements.  A project risk assessment will also be 
undertaken with staff, contractors and relevant visiting stakeholders being required to sign 
on to the risk assessment. 

These requirements will be detailed in contracts and will be enforced through contract 
administration activities such as reviewing plans to ensure they comply with requirements, 
certifying contract works milestones (linked to progress payments) are achieved as agreed, 
conducting safety audits during works, etc. 

In addition, AWC will ensure reputable and registered contractors are engaged for the works. 

14. Sustainability during operation, ongoing use 
and decommissioning 

During the operation of the facilities, energy and water use and waste generation will be 
monitored and reviewed periodically to ensure that the buildings are performing optimally 
and in-line with best practice. This includes monthly reviews in accordance with AWC 
operations of fuel and energy usage. 
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The maintenance requirements will be developed to be consistent with NPWS Facilities 
Manual or as otherwise agreed. 

The maintenance requirements will be informed by environmental monitoring standards, as 
well as detailed frequency and specific requirements.  Generally, however maintenance will 
occur as needed to ensure that the buildings remain in good condition and fit for purpose. 
Maintenance activities and asset condition will be provided in a format consistent with OEH’s 
Asset Management System (AMS). 

The design of facilities minimises impacts associated with decommissioning, should the 
OEH decide to decommission in the future.  For instance, 

• use of prefabricated and modular buildings that may be removed upon completion of 
the project; 

• limiting ground disturbance and penetrations where possible; 

• use of reputable and registered builders and contractors; 

• use of long-life materials (for example, galvanized wire and steel products). 

15. Contribution to park management activities 

The contributions the proposal offers include:  

• A high likelihood of success in reintroducing mammal species which are listed as 
regionally extinct in NSW and for which predation by foxes and feral cats is the most 
significant threatening process.   

• Substantial increase in the population of at least ten threatened mammal species, 
currently listed as extinct in NSW. 

• Substantial benefits for other species, including many species listed as threatened in 
NSW, as a result of the removal of feral animals including, but not limited to, 
Malleefowl and Western Pygmy-possum.   

• Significant increase in scientific knowledge as a result of the proposal. 

• Restoration of ecosystem processes such as digging/turnover of soil by small 
mammals.  

The Mallee Cliffs operations base will be developed primarily for use by representatives of 
AWC and NSW including our partners who are engaged in project delivery.  Examples 
include resident AWC staff; visiting AWC staff; NSW Government staff; contractors; 
volunteers involved in activities such as bird surveys; external researchers such as university 
students and, from time to time, guests involved in promoting awareness and outreach (e.g. 
representatives of media, Federal and local government, local community organisations, 
representatives of other conservation projects and participants in the philanthropic sector 
relevant to conservation). 

The establishment of the operations base plays a key role in realising the benefits of the 
proposal, including: 

• it is essential to ensure the integrity of the fence and therefore secure the 
environmental benefits of the project including the reintroduction of threatened 
mammals; 

• it is essential to adequately support the very substantial increase in scientific activity 
that will occur and which will require scientists to be based in the Mallee Cliffs NP;  

• it will play a critical role in supporting public education and stakeholder engagement 
activities; and 
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• it will deliver economic benefits through the proposed investment in local 
communities in the establishment of the base and during the ongoing operation of the 
project. 

Upon completion of the reintroductions, facilities for park visitation will be developed. These 
facilities will be subject of future reviews.   

  




