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1 INTRODUCTION 

The decade following the ratification and enactment of the United Nations Convention on 
Biological Diversity in 1993 has seen important changes in environmental policy and 
practice. The UN Convention marked a conceptual shift away from simple avoidance of 
negative environmental impacts and towards the more complex goal of “maintaining 
natural capital under conditions of uncertainty” (Sadler, 1996).   Concurrently, the value 
attributed to “natural capital” evolved from a utilitarian view of biophysical systems as 
potential commodities to encompass less tangible aspects such as the functional or 
regulatory role of systems and the worth of natural systems for intellectual, aesthetic and 
spiritual benefits.  There is currently a general recognition in Australia of the need to 
avoid further losses to the natural capital that has been so severely depleted over the 
past 150 years.  In some jurisdictions, such as Victoria, there has been a commitment by 
the government to go beyond the “no net loss” philosophy.  The Victoria Native 
Vegetation Management Framework (2002) establishes a policy of achieving net gains 
in both extent and quality of native vegetation. 

The recognition of the complex environmental objectives of maintaining or enhancing 
biodiversity and ecological integrity – as opposed to earlier environmental focus on 
pollution prevention, species protection or land conservation – has been paralleled by 
the shift in planning policy towards a “sustainable development” framework.  However, 
implementation of policies related to biodiversity, ecological integrity and sustainable 
development has been hindered by a lack of practical guidelines against which to assess 
specific development proposals and in some jurisdictions by a lack of appropriate 
instruments with which to give effect to policy. This document outlines a proposed 
mitigation strategy to avoid, minimise and compensate for environmental impacts 
associated with the construction and use of the Roe Highway Stage 7.  The mitigation 
strategy, together with the Roe 7 environmental management policy (Appendix A), 
serves as the policy basis for a number of related operational documents, including the 
project Environmental Management Plan. 

The strategy outlined in this document demonstrates Main Roads WA’s recognition of its 
obligation to reflect contemporary social and environmental values in designing and 
implementing road transport works (and associated pedestrian facilities).  At the same 
time, the strategy recognises that the assessment of public works may require a slightly 
different policy perspective to that which applies in cases of private developments, which 
ultimately benefit a much more limited proportion of the community. The strategy takes 
account of generally accepted environmental principles, as well as specific offset 
frameworks developed in other jurisdictions.  As well, the measures outlined in this 
document have been strongly influenced by local regulatory agencies, in particular by 
the Department of Conservation and Land Management, whose advice has been very 
influential in the development of proposed offset measures. 

Main Roads  has been mindful of social equity considerations in developing its mitigation 
strategy for the Roe 7 project. The strategy reflects the view that those local 
communities (both human and environmental) who stand to be impacted by the highway 
construction should be the first to benefit from offset measures. The strategy also seeks 
to accommodate the diverse opinions presented in community forums and in the 
submissions received during the project’s public review period. 

2 DEFINITION OF ENVIRONMENTAL MITIGATION and OFFSETS 

“Mitigation” generally refers to actions taken to lessen harmful impacts.  In the context of 
environmental impacts, mitigation includes actions taken to avoid, reduce, or 
compensate for the effects of (direct or indirect) environmental damage. According to the 
National Research Council (1992), mitigation actions 
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include those that “restore, enhance, create, or replace damaged ecosystems". The 
overarching aim of environmental mitigation is to achieve a condition which maintains 
and supports the continuation of relevant environmental functions and/or values.  [Refer 
Box 1.] 

Those mitigation actions aimed at compensating for unavoidable damage are referred to 
as offsets.  Thus, offsets are a subset of the larger group of activities known as 
“mitigation”.  Offsets may only properly be applied to unavoidable damage – they may 
not be used to trade off the effects of damage which can be eliminated through planning, 
engineering or management. In the context of projects which have the potential to 
negatively impact biodiversity or ecological integrity, the aim of providing offsets (in 
combination with other mitigation measures) is to ensure that the “biodiversity status at a 
particular site is comparatively the same as before the project began” (Centre for 
Environmental Leadership in Business, 2003).  The “status” of a site should be 
understood both in terms of the actual condition of the site and to the level of threat to 
which the site is exposed (ie. how “at risk” the environmental functions and values are). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3 POTENTIAL IMPACTS OF THE ROE HIGHWAY STAGE 7 
PROJECT 

The potential impacts of the Roe Highway Stage 7 project were described in the 
environmental scoping document for the project and in the Public Environmental Review 
(“PER”) document released on 24 January 2004. Appendix B provides a summary of the 
environmental issues identified in the PER (Table 2 from PER). 

The key environmental issues arising from the construction and use of the Roe Highway 
Stage 7 may be grouped as follows: 

Biophysical impacts: 

• loss of remnant native vegetation (including some vegetation within Bush Forever 
Site No 245),  

Box 1. Environmental Functions and Values (from Sadler, 1996) 
 
Functions 

• regulation functions -- essential life support systems and ecological processes, e.g., 
storage and recycling of organic matter, nutrients, and wastes;  

• production functions -- natural resources, raw materials, and gene pools;  

• carrier functions -- habitat, living space, and economic activity zones; and  

• information functions -- amenity, aesthetic, and scientific values of nature.  

Values 

• user values -- gained from direct or indirect consumption of ecological goods and 
services;  

• options values -- stemming from conservation and protection of landscape and wildlife for 
either utilitarian or aesthetic purposes; and  

• existence values -- these are intrinsic to the earth and its life forms and processes and 
thus unrelated to use or option values. 
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• disturbance or increased risk to declared rare flora,  

• increased risk of spread of dieback or weeds,  

• loss of feeding habitat for fauna (including Carnaby’s Cockatoo),  

• disturbance or restricting movement of fauna,  

• alteration in pre-construction hydrological regimes (water quality and quantity) 

Social impacts (including impacts on residential amenity): 

• Construction-related noise, dust and vibration, 

• Visual and aesthetic impacts, 

• Operational traffic noise, 

• Motor vehicle emissions impact on air quality, 

• Restricted access to areas of natural bush, including Ken Hurst Park. 

At the time of drafting this mitigation strategy, the estimated areas of disturbance for the 
Roe Highway Stage 7 project comprised: 

• Total project footprint of 62 ha (some 8 ha of which corresponded to existing 
degraded land) 

• Net area of disturbance to remnant vegetation of 54 ha. 

The approximate number of Grand Spider Orchids likely to be directly impacted 
(assuming the northern highway alignment proceeds) is 80 plants. 

4 AVOIDANCE OF ENVIRONMENTAL IMPACTS 

The most effective mitigation strategy is to avoid environmental impacts wherever 
possible.  Avoidance of impacts is generally most easily achieved at the design and 
planning stages of the project. 

The Roe 7 Alliance design team has proposed a number of design modifications that will 
have the effect of avoiding environmental impacts or reducing environmental impacts 
that would have resulted under a “Business as Usual” approach. Design modifications 
that will result in avoidance of environmental impacts are summarised in Table 1.    The 
effect of the design modifications is an approximate 7 ha reduction in the extent of native 
vegetation that will be disturbed and avoidance of a significant number of Grand Spider 
Orchids (in the order of 20).  The design changes will also result in more effective noise 
control and lower impacts on residential amenity both during and after construction, as 
indicated in the table below.  Where possible, the cost of the design modification has 
been estimated. 
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Table 1.  Engineering design modifications – avoidance of environmental impacts. 

 
Action Effect 

Reduce the median width between South St 
and John Connell Reserve by approximately 
4.5m over a distance of approximately 1300m. 

Reduction in clearing of native 
vegetation. 
Disturbance footprint reduced by 
approximately 5850 m2. 

Additional reduction in median width (4.5m 
reduction) over approximately 4000 m length 
of road.   

Reduction in clearing of native 
vegetation.  
Disturbance footprint reduced by 
approximately 18000 m2.  

Combine the direct loop and semi direct loop 
ramps together and increase the median width 
(by 200mm).  Relocate the shoulders to the 
median side for the loop and semi direct loop 
ramps. 

Reduction in clearing of native 
vegetation. 
Reduces the amount of clearing by 
combining batters. Increases safety by 
providing better sight distance and providing 
amore forgiving driving environment. Also 
allows the PSP to be placed close to the 
road embankment. Estimated reduction in 
clearing of vegetation is 1500 m2. 

Construct the Principal Shared Path (PSP) 
adjacent to road shoulder wherever possible 
through residential areas rather than adjacent 
to the residential properties.  

More effective noise control. Reduced 
visual impact. Reduced habitat 
fragmentation.  Reduction in clearing of 
native vegetation. 
Allows noise barriers to be located closer to 
noise source, so that barriers will be more 
effective and less visually intrusive.  This 
also minimises the impact on residents 
immediately adjacent the Highway as it 
minimises the construction work next to their 
boundaries. Estimated reduction in clearing 
is approximately 7000m2.  It is noted that 
not all of the reduction occurs in excellent 
quality bush, as the vegetation in proximity 
to residential properties has suffered varying 
degrees of disturbance. 

Place the vertical road alignment as close as 
possible to the existing ground level through 
the area where Declared Rare Flora is found, 
to minimise the batter widths and thus reduce 
the amount of clearing. 

Reduction in clearing of native 
vegetation.  Avoidance of DRF. 
The approximate reduction in the 
disturbance footprint is 6000m2. 

Adopt more stringent construction control to 
reduce works envelope to 1m buffer, instead 
of 3m clearing envelope conventionally used 
by Main Roads. Stockpile fill, mulch, topsoil 
and other materials outside road reserve, to 
minimise disturbance to native vegetation. 

Reduction in clearing / disturbance of 
native vegetation. 
The approximate area of reduction in 
disturbance to vegetation achieved by 
stockpiling materials outside the road 
reserve is 20,000 m2. 
 
$300,000 

Adopt northern alignment for portion of 
highway south of John Connell reserve . 

Reduction in clearing of good quality 
native vegetation.  Avoidance of DRF. 
Disturbance occurs in more degraded areas 
of bush.  Estimated reduction in number of 
orchids directly impacted is about 20. 
 
$500,000 

Where ground elevations permit, retain 
vegetation in areas proposed for infiltration of 
storm water runoff. 

Reduction in clearing of native 
vegetation. 
Approximate extent of undisturbed infiltration 
basins is 11,400 m2. 
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5 REDUCTION IN ENVIRONMENTAL IMPACTS OR RISKS 

Main Roads recognizes that a commitment to excellent management and resourcing of 
necessary monitoring and maintenance are critical to the control of environmental 
impacts.  Table 2 summarises the operational and management controls that will be 
implemented to reduce project environmental impacts and to ensure that the impacts do 
not exceed accepted standards.  Where possible, the estimated cost of the control 
measure has been indicated. 

Table 2.  Impact reduction measures (operational and management controls) 

Action Effects 
Where earthworks are required to provide 
sufficient storage capacity for infiltration of 
runoff, basins will be revegetated using 
dampland species of local provenance.  Once 
established, these areas should provide 
similar ecosystem functions to those of 
naturally occurring damplands.  Minimise 
alterations in pre-construction hydrology by 
implementing Drainage Management 
Strategy. 

Maintenance of ecological function. 
Minimise risk of altered hydrology 
affecting remnant vegetation or DRF. 
Approximate extent of recreated damplands 
is 29,000m2. 

Negotiate access for haulage and construction 
traffic along rail service corridor. 

Reduced impact on Residential Amenity. 
Reduces the need for construction vehicle 
movements through residential streets.  The 
resulting reduction in traffic is expected to be 
of the order of 50 trucks per day over a 
nominal 12 week construction period. 

Schedule construction works to avoid ground 
disturbance during orchid flowering period. 
(Requires segregation of orchid habitat and 
double handling of some earthen materials.) 

Allows salvage of DRF. 
Allows for salvage and translocation of 
Caladenia huegelii. $100,000 

Conduct additional spring surveys to locate 
Caladenia huegelii and translocate plants 
likely to be directly impacted by construction 
works, in accordance with research 
methodology outlined in the Caladenia 
huegelii Conservation and Management Plan.   

Allows salvage of DRF.  Contributes to 
knowledge of Caladenia huegelii biology. 
The translocation will be carried out as a 
controlled experiment to enable rigorous 
assessment of the factors influencing 
success of translocation.  This knowledge 
will be important when transplanting plants 
grown in the laboratory and glass house to 
selected field sites.  $32,000 

Adopt landscape design incorporating local 
species, including seed and other propagules 
from local area.  Where possible, salvage 
mature tree species and reuse.  Use any 
surplus plants or progagules for bush 
regeneration.  Provide maintenance and 
monitor success of landscaped areas.  Avoid 
planting of food species in close proximity to 
carriageway to minimise risk of roadkill. 

Maintain or restore habitat (including 
food source) for fauna.  Contribute to 
project aesthetics. 
The landscaping will rehabilitate 
approximately 30 ha of the land disturbed 
during highway construction.  About 10 ha of 
the landscaped area will involve plantings 
which seek to emulate the banksias 
woodland system that currently exist in the 
area. The proposed landscaping design 
includes establishment of approximately 
6000 banksia trees, which when mature, will 
provide food to support a population of 
approximately 25 cockatoos (assumes a 4 
month long feeding season). $1,265,000 

Selectively clear and stockpile topsoil and 
mulch from construction footprint to prevent 
spread of dieback or weeds in project area.  
Dispose of weedy or dieback affected 
materials to appropriate landfills.  Carry out 
weed control and die back protection following 
construction, in accordance with the project 
Vegetation Management Plan. 

Protection of remnant vegetation. 
Preventing the spread of dieback and weeds 
is critical to the protection of Ken Hurst Park 
and other areas of remnant bush adjoining 
the road reserve.  $55,000 
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Action Effects 
Develop and implement Fauna Management 
Plan.  Provide appropriate fencing to exclude 
animals from highway. Trap and relocate 
quendas prior to ground disturbance in order 
to minimise fauna deaths.  Provide fauna 
underpasses to allow movement of small 
fauna beneath highway.  Monitor animal 
movements and recolonisation of rehabilitated 
areas. 

Minimise harm to fauna during and after 
construction. 
The management plan provides for 
excluding animals from areas prior to 
disturbance (to minimize trauma and injury 
to fauna.  Permanent fencing will be 
provided to prevent access of kangaroos 
and other macrofauna to the roadway. The 
plan also includes provision for small fauna 
connections to allow movement across 
(beneath) the highway.  Funds are provided 
to monitor the success of the Fauna 
Management Plan. $70,000 

Develop and implement Noise Management 
Plan.  Provide noise barriers to ensure 
compliance with Noise Regulations.  Monitor 
effectiveness of noise control measures.   

Control noise impacts. 
 
$2,000,000. 

Develop and implement Construction 
Environmental Management Plan. 

Ensures compliance with project and 
regulatory requirements.  Provides basis 
for enforcement or corrective actions. 

 

6 ENVIRONMENTAL OFFSETS 

Despite the design modifications and impact reduction measures that have been 
incorporated in the project, implementation of the Roe Highway Stage 7 will result in 
some unavoidable environmental impacts.  Main Roads recognizes that the unavoidable 
impacts of the project on environmental values or functions represent a potential loss of 
natural capital that is the shared property of the Western Australian community.  
Therefore, Main Roads has developed a strategy to compensate unavoidable impacts 
that may affect: 

• Viability of populations of the Grand Spider Orchid (Caladenia huegelii) 

• Extent, quality, connectivity and level of protection of remnant Banksia woodland 

• Access of local residents and others to areas of natural bush 

• Extent, quality and level of protection of habitat used for feeding by Carnaby’s 
Cockatoos  

6.1 Offset Principles 

In 2002 the NSW Government highlighted the need for the development of new 
mechanisms to address the cumulative environmental impacts of new developments. 
The outcome was the development of a framework that establishes guidelines for “green 
offsets”. Under this concept, a green offset is defined as action taken outside a 
development site, but in close proximity to it, that reduces pollution or environmental 
impact (EPA NSW, 2002). These offsets may be enforced through the either consent or 
licence conditions, covenants or a contract. The guiding principles of the NSW offsets 
scheme are that: 

• environmental impacts must be first avoided using prevention and mitigation 
measures; 

• all statutory regulatory requirements must be met; 

• offsets must never reward poor environmental performance; 
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• offsets should complement other government programs; and 

• net environmental improvement must result. 

Other necessary attributes of environmental offsets were identified in the NSW 
discussion paper.  Offsets must be: 

Enduring – they must offset the impact of the development for the period that the impact 
occurs.  

Quantifiable – the impacts and benefits must be reliably estimated.  

Targeted – they must offset the impacts on a 'like for like' basis, e.g. a measure that 
reduces nitrogen must be used to offset nitrogen.  

Located appropriately – they must offset the impact in the same area.  

Supplementary – they must be beyond existing requirements and not already being 
funded under another scheme.  

Enforceable - they must be enforceable through development consent conditions, 
licence conditions, covenants or a contract. (NSW EPA, 2002) 

The Victorian Native Vegetation Management Framework (2002) includes some further 
principles relevant to valuing and offsetting impacts to native vegetation.  These include: 

• Retention and management of remnant native vegetation is the primary way to 
conserve natural biodiversity. All other things being equal, large remnants are 
inherently more valuable than small patches that total the same area. 

• A landscape approach to planning native vegetation management is required.  The 
position of remnants in the landscape affects their conservation value. 

• Public resources are to be directed to increasing the extent of native vegetation 
[including the connectivity to neighbouring patches] or to enhancing the quality of 
vegetation through appropriate management, rather than to the status quo of 
retaining existing vegetation. 

A range of actions is available to compensate unavoidable environmental damage.  
These include: 

• Land purchase 

• Financial contributions to support management of conservation land 

• Funding of research to improve knowledge of ecological function, threatening 
processes, etc 

• Enhancing or revegetating degraded land 

• Restoration or re-creation of habitats 

• Enhancement of connectivity between natural areas 

• Management of remnant vegetation through weed control, die-back control, fire 
management, fencing, etc 
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• Placing land into protected status (eg via reservation, covenants, management 
agreements) to reduce its vulnerability to threatening processes  

The appropriateness and sufficiency of any particular offset package ultimately depends 
upon whether the combined actions: 

• Are consistent with government policy (including Treasury guidelines for managing 
government real estate) 

• Result in the long term maintenance and enhancement of social and environmental 
capital, and  

• Support the equitable sharing of the capital. 

6.2 Policy Context – Western Australia 

Western Australia does not yet have specific legislation for protection of Biodiversity1 nor 
a formal policy on environmental offsets.  However a number of existing policy 
documents are relevant to the question of appropriate offsets.  These include: 

Environmental Protection and Conservation of Biodiversity Act (1999) and Regulations 
(2000) 

National Framework for the Management and Monitoring of Australia’s Native 
Vegetation, Department of Environment and Heritage, 2001. 

Statement of Planning Policy No 2 (Environment and Natural Resources Policy), WAPC, 
June 2003) 

Position Statement No.2, Environmental Protection of Native Vegetation in Western 
Australia, Environmental Protection Authority (2000). 

Position Statement No.3 Terrestrial Biological Surveys as an Element of Biodiversity 
Protection, Environmental Protection Authority (2002).   

Position Statement No .4 Environmental Protection of Wetland, Environmental 
Protection Authority (2001). 

Preliminary Position Statement No 7, Principles of Environmental Protection, 
Environmental Protection Authority (2002). 

Western Australia State Sustainability Strategy, Department of Premier and Cabinet, 
September 2003. 

The consultation paper on the proposed WA Biodiversity Conservation Act that was 
circulated in late 2002 clearly envisages an environmental approval system which 
formally recognises conservation offsets.  It says, in part, 

“In some cases, it may be appropriate to allow a certain activity to proceed that 
compromises the protection of specially protected flora, fauna or ecological 
communities, provided an “offset condition” is imposed to ensure that any adverse 
impacts of that activity are more than offset by positive conservation outcomes 
elsewhere. This offset would be structured to require either a “maintenance of 

                                                
1 A consultation paper for a proposed Biodiversity Conservation Act was released in December 2002 and 
it is expected that a Biodiversity Conservation Bill will be gazetted in 2004. 
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conservation values” or a “net benefit to conservation”, depending on the 
circumstances.”  (Biodiversity Conservation Act Consultation Paper, December 2002) 

The consultation paper goes on to refer to some specific offset actions that might be 
used in the case of impacts affecting threatened flora. 

Both the Environmental Protection Authority and the Western Australian Planning 
Commission have published position statements outlining principles relevant to the 
development of offset packages.  These include: 

• Environmental practices and procedures should be cost-effective and in proportion to 
the significance of the environmental risks and consequences being addressed. 

• The present generation has a stewardship role in maintenance of natural capital and 
a responsibility to ensure its wise use. 

• Biological diversity is best conserved in-situ. 

• Establishment of a comprehensive, representative and adequate system of 
ecologically viable protected areas is [central to conservation of Western Australia’s 
biodiversity]. 

• Environmental goals should be pursued in the most cost effective way. 

[Preliminary Position Statement No. 7, 
Principles of Environmental Protection, 

Environmental Protection Authority, October 2002] 
 
Planning strategies and decision making should: 

• Actively support development which provides for environmental restoration or 
enhancement 

• Consider alternatives to land acquisition for conservation and landscape protection 
where limited or no public access is required. 

• Safeguard and enhance linkages between terrestrial…habitats…including the re-
establishment of habitat corridors. 

• Assist the return of areas of high biodiversity conservation value to the public estate 
or otherwise ensure the protection of high biodiversity conservation values through 
mechanisms including conservation covenants. 

• Support the use of management plans to protect areas of high biodiversity 
conservation value in the long term. 

Statement of Planning Policy No 2 
Environment and Natural Resources Policy, 

WAPC, June 2003. 
 
In summary, some of themes emerging in recent WA planning and environmental policy 
in relation to conservation of biodiversity and ecological integrity include: 

• Recognition that development which results in clearing of remnant vegetation, 
possibly including threatened flora, may be justified in some cases. 
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• Recognition of the need for offsets that maintain or benefit the environment by 
maintaining or enhancing ecological functions and environmental values. 

• Emphasis on the role of stewardship or on-going management in protecting 
environmental integrity. 

• A preference for in-situ conservation. 

• Recognition of the importance of considering risk and cost effectiveness in allocating 
resources.   

6.3 Overview of the Roe Highway Stage 7offset strategy 

The strategy proposed for the Roe Highway Stage 7 project has adopted a risk-based 
approach to offsets, preferentially selecting offsets that address the key threatening 
processes for each environmental value or function.  The combined offsets provide for 
securing approximately 20 hectares of high quality remnant banksia woodland, including 
at least two parcels of land known to host Caladenia huegelii and incorporation of the 
land into the conservation estate.  

Further, the offset programme makes a substantial contribution to genetic and ecological 
research aimed at ex-situ conservation and propagation of Caladenia huegelii.  If 
successful, this programme offers the potential to radically improve the “at risk” status of 
the species.  Other facets of the offset programme include contributions towards 
community environmental education and to enable restoration of 3 to 5 hectares of 
degraded bush in the project area and financial and in-kind contributions to maintaining 
remnant vegetation in Ken Hurst Park and other areas in the vicinity of the project.  
Table 3 presents a summary of the proposed offsets against unavoidable project 
impacts.  Where possible, the estimated value of the offset contribution has been 
indicated. 

Table 3.  Summary of offsets to address unavoidable project impacts. 

Offset Benefit 
Place covenant over ~4.5 ha parcel of land 
near Fern Leaf Court and place in 
conservation estate.  Transfer land from 
Commissioner for Main Roads to City of 
Melville. 
 
• Land is not currently included in any Bush 

Forever site.  
• Current zoning is “Parks & Recreation”. 

• Caladenia huegelii  is known  to occur on 
land (approximately 13 plants) and on 
adjoining Unallocated Crown Land to the 
north (approximately 16 plants).   

• Bandicoots (quenda) reported to occur in 
area. 

 
Land corresponds to parcel A shown in Figure 
1. 

DRF offset. 
Protects known population of Caladenia 
huegelii  (in the order of 20 plants).  
Population was discovered during Roe 7 
surveys of area in 2003. 
 
Habitat offset. 
Preserves good quality habitat for quendas 
and other small fauna currently residing in 
area.  Protects banksias woodland used for 
feeding by Carnaby’s cockatoos. 
 
Remnant vegetation. 
Provides publicly accessible area of good 
quality vegetation for nature study and 
enjoyment by local residents. 
 
Approximate value $1,000,000 



Environmental Mitigation Strategy - Draft Doc No. REP-00-G-0005  Rev A 

 

REP-00-G-0005-B (Mitigation Strategy).doc Sheet  13 of 22 

Offset Benefit 
Land rationalisation to allow approximately 
~4.7 ha of Main Roads land south of Roe 7 to 
be incorporated into Ken Hurst Park.  Transfer 
ownership to City of Melville.   
Land corresponds to parcel B shown in Figure 
1. 
 
NB: Deleted as an offset on advice from 
EPA. 

Habitat / remnant vegetation offset.  
Increases area of good quality remnant 
vegetation within Bush Forever site. Fencing 
provided by Main Roads will help control 
access to protected bushland, reducing 
damage from trail bikes, motor vehicles, etc. 
 
 
 
 
Approximate value $500,000 

Land rationalisation of approximately 6.3 
hectares of land currently owned by 
Commissioner of Main Roads to allow 
incorporation into Ken Hurst Park.  
 
Land corresponds to parcel C shown in Figure 
1 (estimated conservation area excludes land 
potentially affected by use for drainage 
infiltration).  
 

Habitat / remnant vegetation offset. 
Increases area of good quality remnant 
vegetation within Bush Forever site.  Helps 
maintain east-west bush corridor. 
 
Preserves good quality banksia woodland 
used for feeding by Carnaby’s cockatoos.   
 
Approximate value $500,000 

Land rationalisation and covenanting of 
approximately 6.5 hectares of land currently 
owned by Commissioner of Main Roads and 
land owned or vested in Western Power.  
 
Land corresponds to parcel D shown in Figure 
1. 
 

Habitat / remnant vegetation offset. 
Increases area of good quality remnant 
vegetation preserved for conservation 
purposes. 
 
Preserves good quality banksia woodland 
used for feeding by Carnaby’s cockatoos.   
 
Approximate value $2,000,000 

Place covenant over an area of approximately 
5.1 ha of remnant bushland in the vicinity of 
the Roe 7/Kwinana Freeway interchange. 
 
Land corresponds to parcel E shown in Figure 
1. 
 

Habitat / remnant vegetation offset. 
Increases area of good quality remnant 
vegetation managed for conservation 
purposes. 
 

Preserves good quality banksia woodland 
used for feeding by Carnaby’s cockatoos.   
 
Approximate value $1,000,000 

Contribution (funding and in-kind) for 
restoration of degraded areas in road reserve 
or in adjoining bush areas. 

Remnant vegetation offset. 
Allows revegetation and other restoration 
works to improve condition of ~5 ha bush in 
proximity to Roe 7 highway. 
 
$190,000 (does not include value of in-kind 
support, eg. seed, mulch etc.). 

Contribute to orchid research by Kings Park 
Botanical Gardens (genetic research into 
Caladenia huegelii propagation).  

DRF offset. 
Aims to increase viability of threatened 
species through 5-year programme of 
targeted genetic and ecological research to 
enable successful ex-situ conservation of 
Caladenia huegelii.  Includes research into 
pollinators and symbionts of Caladenia 
huegelii (to complement translocation 
efforts.) 
 
$192,000 

Matching funding to City of Melville for 
implementation of Ken Hurst Park 
Management Plan. 

Remnant vegetation offset. 
Supports protection of near pristine remnant 
vegetation, including DRF, by providing 
funds to allow fencing of the park, limit 
access to designated paths, provide dieback 
control, weed control, etc.  Consistent with 
established park management plan (Sept 
2003).  
$10,000 
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Offset Benefit 
Provision of connectivity to Ken Hurst 
Parkthrough either contribution to upgrade of 
access track running parallel to rail services 
road (between Karel Ave and Bannister Road) 
or pedestrian underpass.  

Connectivity offset. 
Improves access to Ken Hurst Park for bush 
maintenance and fire fighting, thereby 
reducing risk of vegetation decline. 
 
$200,000  

In-kind support to City of Melville for use in 
Perth Biodiversity Initiatives, including 
environmental education initiatives. 
 

DRF / remnant vegetation offset. 
Helps raise local awareness of the value of 
native vegetation and DRF.  Provides 
support for protection of locally significant 
vegetation. 
 
$10,000 

Contribution towards securing of “at risk” 
population of Caladenia huegelii on parcel of 
land at Gay St and Warton Road, Huntingdale 
(or towards securing equivalent natural 
values). 

DRF offset.   
 
$__ TBA 

 
6.4 Protection of remnant vegetation through land use controls 

MRWA and the Roe 7 Alliance have considered a range of possible offset measures for 
compensating the unavoidable impacts of the project.  As outlined in Sections 6.4.1 
through 6.4.3, the Alliance has concluded that the protection and enhancement of 
remnant bushland in the vicinity of the project area through conservation covenants 
offers the best opportunity for preserving ecological integrity and biodiversity in a manner 
consistent with the principles endorsed by the WA government.  Specifically, Main 
Roads proposes to broker the establishment of a conservation covenant over some 16 
hectares of land in the vicinity of the Roe 7 highway project.  A further 11ha of land is 
proposed to be managed for conservation purposes, but not necessarily via reservation 
and incorporation in Ken Hurst Park.  

The land to be included under the covenants, or otherwise managed for conservation 
purposes, is currently held by various State agencies, including the Commissioner for 
Main Roads. In some cases, the land proposed for covenanting abuts other Crown land, 
which may potentially be available for incorporation in the conserved areas at some 
future time.  One of the parcels of land to be protected is known to host the declared rare 
species Caladenia huegelii (Grand Spider Orchid).  Most of the land targeted is 
characterised by very good to excellent quality vegetation.  

The locations and areas of the parcels of land proposed for inclusion in the covenant are 
shown in Figure 1. 

The land rationalisation approach is preferred on the grounds that it constitutes the most 
effective use of public funds, since a far greater extent of bushland can be protected by 
means of covenanting than through land purchase 

Land rationalisation is a more equitable approach than land purchase because it will 
result in protection and enhancement of land in close proximity to the people and the 
other organisms which will experience disruption as a result of the construction of the 
Roe highway and related projects. 

Land rationalisation is a more ecologically sound approach because it will result in a 
large extent of contiguous bushland, providing better connectivity for fauna movements 
and a reduced chance of habitat decline through edge effects.  Compared to other 
suburban land that might be available for purchase, the land available for rationalisation 
is potentially more protectable, by virtue of its position in proximity to other land 
controlled by the State.   
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A key advantage of the covenanting approach proposed is that it provides a substantial 
increase in the level of protection of the subject land, as described in the following 
sections. 

6.4.1 Land Transfers, Vesting and Zoning 

In the Western Australian jurisdiction, urban bushland may be protected by legislation, 
including the Environmental Protection Act (1986) (EP Act), the Wildlife Conservation 
Act (1950) and the Environmental Protection and Biodiversity Act (1999).  The 
ownership of and interest in land, including vesting, tenure and zoning may also provide 
protection to remnant bushland that is independent of such legal controls.  For example, 
land either owned by or vested, for the purpose of conservation, in a management 
agency such as the Department of Conservation and Land Management, would be 
protected from development.  

Land owned by the Crown may be classified as Unallocated Crown Land (UCL) or 
reserved or leased Crown land.  Unallocated Crown Land is not subject to any interest 
(aside from native title interest) and remnant bushland on UCL is not protected, except 
by legislation.  Reserved Crown land can be vested in an authority or organisation.  
Vesting either transfers ownership or control for a specific purpose or to a specific body 
(Government of Western Australia, 1997).  Reserves may be placed under the control of 
local authorities, government authorities, government departments, government 
instrumentalities, or private incorporated bodies.  Thus land may be vested in and 
managed for various purposes by government for a range of activities including for 
public utility purposes. 

Alternatively, Reserved Crown land may, through a ’Crown Grant’, be transferred to land 
in fee simple (commonly known as freehold land) subject to certain conditions being met 
(Government of Western Australia, 1997).  Such a land transfer from Crown land to 
freehold land is independent of any environmental assessment processes.  Thus it is 
possible for high conservation value remnant bushland to be transferred from reserved 
and vested Crown land to privately owned freehold land.  Once land is freehold it can be 
sold and could be cleared either illegally or legally subject to environmental approval. 

Land transfers from Crown land to privately owned freehold land would be unlikely if the 
land were vested for conservation purposes, particularly if the subject land was an Class 
"A" reserve requiring the assent of both houses of parliament for a change in land status.  
Crown Grant land transfers do, however, commonly occur on Class "C" reserves vested 
for particular purposes such as public utility purposes.  Thus where high value bushland 
occurs on Crown reserves, particularly Class "C" reserves that are not currently vested 
for conservation purposes, there is a significant advantage in placing additional 
protection by assigning some form of conservation management over that land.  It is 
worth noting that the reserving of land – even in a Class A reserve – does not necessary 
exclude non-conservation activities from being carried out on or in proximity to the land. 

Land owned in fee simple is no more secure than vested Crown land and can be 
developed in accordance with the local zoning or land use purpose of the land. However, 
like other forms of land ownership including ownership by the Crown, development is still 
subject to environmental approval under all relevant legislation, such as the EP Act in 
the Western Australian jurisdiction. Therefore, whether ownership is the Commonwealth, 
State, Local or private, the only certain protection for conservation of bushland is 
provided by legislation, and only if that legislation is obeyed. In contrast, land owned or 
managed for conservation purposes is protected from development, except under 
exceptional circumstances. 
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6.4.2 On-reserve conservation 

The level of protection afforded land if it is owned freehold by a conservation agency is 
no greater than if land is vested in that conservation agency for conservation purposes 
or managed for conservation under some other form of land use control. Bushland 
owned by the Crown can therefore be further protected through re-zoning or vesting the 
land for parks and recreation. To provide further protection, this land can then be 
converted into a conservation reserve type. One type can be created under the 
Conservation and Land Management Act (1954), with the Conservation Commission of 
Western Australia being the vesting authority while the Department of Conservation and 
Land Management (DCLM) are responsible for the management.  (EDO), 2003a). 

The other type of reserve can be created under either the Land Administration Act 1997 
(LLA) or the Soil and Land Conservation Act 1945 and vested in other bodies such as 
the Botanic Gardens and Parks Authority or Local Government. Reserves created under 
the LLA have two classes, namely Class "A" and Class "B" (EDO, 2003a). Class "A" 
reserves afford the greatest degree of protection and are generally use to protect areas 
of high conservation significance or high community value (EDO, 2003b). Class "B" 
reserves on the other hand, continue but are no longer created under the LLA Act. 
Although the creation of reserves under the LAA is relied on in the first instance, the land 
then comes under the special provisions of the CALM Act. 

At a local government level, reserves under their control must be managed in 
accordance with the purpose and any management plan applying to the reserve. Unless 
a management order states otherwise the local government may undertake a range of 
activities on a reserve under its management (i.e. make improvements or clear 
vegetation). Planning controls such as the zoning classification under a Town Planning 
Scheme (TPS) or Metropolitan Regional Scheme (MRS) can also restrict any 
development from occurring on a reserve. Although, government departments and local 
governments undertaking public works are not required to obtain approval for that work 
under a TPS, but are required under an MRS (EDO, 2003c). They are however required 
to consult with the local authorities and seek approvals under the terms of other relevant 
legislation (i.e. EP Act) before any development works can commence.  

Voluntary restrictive covenants, such as conservation covenants, are another land use 
instrument that can be used to control development and protect native vegetation, as 
discussed in the following section. 

6.4.3 Off-reserve conservation through Conservation Covenants 

A conservation covenant is a voluntary agreement contained in a deed. In the case of a 
covenant relating to land, the agreement is binding not only on the landowner entering 
into the agreement, but also to any successors in title to the land. The terms of the 
agreement are negotiated between the landholder and the covenant provider and may 
only be changed with the permission of both parties.  

The nature of the agreement may be restrictive (contracting party agrees to refrain from 
doing certain things, such as clearing vegetation) or obligatory (contracting party agrees 
to do certain things, such as providing weed control or fencing).  The agreement may be 
between two private bodies or individuals or may involve a government body – the latter 
type of agreement is known as a statutory covenant.  A covenant may apply in perpetuity 
or may have a limited life (30 years is usual). 

In Western Australia at least two Acts provide a statutory basis for conservation 
covenants used for the protection of remnant vegetation.  They are: the Transfer of Land 
Act, 1893 and the Soil and Land Conservation Act, 1945.  A program for implementation 
of conservation covenants has been developed by the Department of Conservation and 
Land Management, using the provisions contained in the 
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Transfer of Land Act.  The National Trust has developed a covenant program using 
provisions contained in the National Trust of Australia (WA) Act, 1964.  

Conservation covenants and agreements entered into under the DCLM and National 
Trust programs are restrictive, as the relevant Acts do not provide for the imposition of 
positive obligations. On the other hand, covenants established under the Soils and land 
Conservation Act allow for positive management obligations, as the land is set aside for 
both protection and management. 

Covenants generally provide permanent protection of conservation values on private or 
public land but there are various mechanisms for modifying, terminating, or extinguishing 
covenants.  The legal basis for such changes appears to be complex or uncertain and 
legal opinion would be required to evaluate how and whether a conservation covenant 
could by altered. Research by Bennett (2000) indicated three ways in which a covenant 
may be modified or discharged. These include by agreement of all persons with an 
interest in the land, by court order under the Transfer of Lands Act 1983 or by operation 
of a Town Planning Scheme under the Town Planning and Development Act 1928. 
Bennett (2000) did note that there was some legal uncertainty with regards to 
modification of conservation covenants to reserves under the Soil and Land 
Conservation Act 1945. 

In NSW it was reported that an agreed covenant between a landowner and the 
managing body, Trust for Nature, can be removed but in only in extreme and unusual 
circumstances. In NSW protections provided via a covenant can only be removed with 
permission from the Trust, the owner and the Minister for Conservation. This decision is 
not taken lightly and the owner would need to give very good reasons to prove to the 
Trust why a covenant should be removed. 

6.5 Other methods of securing high value habitat - the Bush Forever Initiative 

The Bush Forever (2000) plan has being prepared to protect regionally significant 
bushland in order to adequately preserve all the vegetation complexes and their 
associated ecological communities originally occurring on the Swan Coastal Plain 
portion of the Perth Metropolitan Region (PMR). It is an endorsed policy released by the 
Government of Western Australia and its purpose is to guide decision-making in order to 
protect and manage regionally significant bushland. The programme earmarks sites for 
bushland conservation on the Swan Coastal Plain. However, the mere designation of a 
parcel of land as a Bush Forever site does not, in itself, confer any absolute protection of 
the land. 

Bush Forever replaces the Conservation Through Reserves-System 6 recommendations 
for the Swan Coastal Plain portion of the PMR. The programme aims to build on the 
existing conservation estate by incorporating significant remnant vegetation within 
reservation for parks and recreation and vesting with the Conservation Commission of 
Western Australia (Bush Forever, 2000).  

Currently the Bush Forever initiative relies on other legislation, namely, the Wildlife and 
Conservation Act (1950), Environmental Protection Act (1986) and the Town Planning 
and Development Act (1928), to control environmental impacts within its nominated 
sites. The Western Australian Planning Commission (WAPC) is currently in the process 
of significant amendments to the Bush Forever policy and Metropolitan Regional 
Scheme text. One such amendment is the development of a Statement of Planning 
Policy (SPP). The SPP is currently being prepared for public submission after being 
endorsed by both the Environmental Protection Authority (EPA) and the State 
Government. The purpose of the SPP will be to provide the WAPC and local government 
with more consistency when dealing with development proposals affecting Bush Forever 
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sites. In general the SPP developed for Bush Forever (2000) will: 

• Establish a broad implementation framework; 

• Set performance criteria and best practice guidelines; 

• Establish future zoning and planning controls; and 

• Develop bushland protection strategies and mechanisms for local government.  

This will complement the program of land acquisition and negotiated outcomes with 
landholders affected by Bush Forever. 

6.6 Reducing risk of species extinction through targeted research 

In general, in-situ conservation of remnant bushland is considered the best method for 
offsetting environmental impacts on native vegetation and on the species that depend 
upon it.  In the case of specially threatened or rare species, it is sometimes appropriate 
to consider additional measures, such as ex-situ conservation.  We consider that the 
preservation of Caladenia huegelii warrants both in-situ and ex-situ conservation 
approaches, given the rarity of the species and the poorly known, but undoubtedly 
complex, ecology of the orchid.   

The current state of knowledge concerning Caladenia huegelii is not sufficiently 
advanced for specialists to determine whether any given population, or any habitat 
containing a particular population, can be considered to have high ecological viability 
over the long term.  Therefore, it is not possible to say whether even reservation of all 
the known remaining populations of the species would be sufficient to guarantee its long 
term survival.  For this reason, the Roe 7 Alliance, on behalf of Main Roads Western 
Australia, proposes to commit substantial funds to allow research into the genetics and 
ecology of Caladenia huegelii.  In the short term (less than 10 years), it is expected that 
this research will serve as the basis for the development of practical methods for ex-situ 
propagation of Caladenia huegelii, with a view to reintroducing the plants cultivated in 
the glass house to appropriate bush habitats.  Short term studies will also include 
applied research into methods of translocating individual Caladenia plants (which would 
otherwise suffer direct impact during road construction) to nearby areas of bushland. 

In the longer term, the ecological and genetic knowledge gained through the proposed 5-
year research programme will serve to improve the ability of specialists to assess the 
viability of orchid populations and to enable risk based management strategies to be 
developed and implemented. 

6.7 Restoration of degraded habitat 

There is emerging evidence in published literature on restoration ecology that the 
development of engineered or rehabilitated environmental systems may not be as simple 
or predictable as once thought (see, for example, Zedler and Callaway, 1999).  In any 
case, the cost per unit area of establishing diverse and functional native woodland 
systems is very high, relative to the cost of conserving such systems.  For these 
reasons, the Roe 7 project mitigation strategy does not place a great emphasis on land 
restoration. 

However, land restoration can form a valuable part of an overall mitigation strategy in 
some circumstances.  The restoration of small areas of land contained within larger 
parcels of intact habitat is valuable in that it: 
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• Reduces edge effects and discourages establishment and spread of weedy species 

• Discourages ongoing inappropriate use of bushland (for example, for dumping of 
rubbish or creation of bushtracks for offroad vehicle use) 

• Repairs and prevents expansion of erosion and other surface degradation 

A number of degraded areas have been identified in the vicinity of the Roe 7 alignment 
and Ken Hurst Park.  As part of the overall offset package, resources (including funds 
and in-kind contributions) have been allocated for restoration of up to 5 hectares of 
bushland, in order to improve the overall quality and reduce the vulnerability of remnant 
vegetation in the project area. 

 
7 CONCLUSION 

The Roe Highway Stage 7 project will result in the completion of the final link in a 
strategically important ring road that has been planned for some 50 years.  Recent road 
network reviews have emphatically confirmed the need for the link, using multicriteria 
assessment procedures and extensive community consultation.  This is not to say that 
societal values have not evolved over the time since the ring road was originally 
proposed and reserved.  In recognition of the high value now placed on environmental 
values, in particular on remnant native vegetation, MRWA and the Roe 7 Alliance have 
worked zealously to minimize environmental impacts of the project.  The result of these 
efforts has been an approximate 10 % reduction in the extent of disturbance 
(corresponding to approximately 7 ha) that would have resulted from a conventional 
approach to highway design and construction.   

Exclusive of any contribution to the securing of land at Huntingdale (or alternative), some 
$9.5 million of the project budget (not including staff costs or consultancies) has been 
allocated to the reduction of environmental impacts associated with the Roe 7 project 
(i.e. the measures outlined in Table 2 above) and compensating for unavoidable impacts 
arising from the project (i.e. the measures outlined in Table 3).  Notwithstanding these 
measures, some 54 ha of disturbance will result from construction of the highway.  About 
30 ha of the disturbed area will ultimately be reinstated through landscaping.   

In recognition of the value placed by the community on sustainable development, Main 
Road WA has developed an offset strategy to prevent unacceptable impacts on natural 
values.  The offset package provides for incorporation of a significant area of good 
quality remnant vegetation into the conservation estate and rehabilitation of up to 5 ha of 
existing degraded land in the project area.  The package makes substantial contributions 
to DRF research and provides support for maintenance of remnant vegetation in the 
project area.  The Roe 7 offset strategy represents a balanced and appropriate 
contribution to sustainable development in WA. 
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APPENDIX A 

ROE 7 ALLIANCE ENVIRONMENTAL POLICY 

 
 

ENVIRONMENTAL POLICY 
 
 
The Roe 7 Alliance is committed to exceptional performance in delivering the Roe 
Highway Stage 7 project.  We seek to provide a public infrastructure  
asset that will provide balanced economic, social and environmental  
benefits at both local and regional scales. 
 
In delivering the project, the Roe 7 Alliance aims to: 
 

• Preserve the environmental amenity of the surrounding  
community 

• Minimise environmental disturbance, waste generation and risk of  
pollution 

• Maintain or improve the conservation status of protected species within  
the project area 

• Use energy and resources wisely 

 
In order to achieve these aims, the Roe 7 Alliance will: 
 

• Fully satisfy all statutory requirements and fulfil commitments made to stakeholders. 

• Implement, maintain and continually improve an effective environmental 
management system for the duration of the project. 

• Implement and regularly review project environmental objectives and  
targets, and measure and report progress in achieving these. 

• Develop awareness of environmental management processes, procedures and 
responsibilities among Roe 7 Alliance personnel and contractors. 

• Listen and be responsive to community and stakeholder views on environmental 
issues. 

 
 
 
 
 
Phil Ladner       Ian Chevis 
Chairperson and Main Roads Representative  Project Director 
 
 
March 2004 
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APPENDIX B 

SUMMARY OF ISSUES AND MANAGEMENT TABLE 
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Table II Summary of Issues and Management  
 

Scope of Work Existing Environment Future Environment Environmental Factor 
 EPA Objective Work required for PER Existing Environment Potential Impacts Proposed Management Predicted 

Outcome 
BIOPHYSICAL 

Vegetation 
clearing for 
project 
(Section 4.1.1) 

Maintain the abundance, 
species diversity, 
geographic distribution 
and productivity of 
vegetation 

Vegetation surveys conducted in 
1998/99 as part of project master 
planning. 
 
Botanical survey and assessment 
undertaken in 2002 by BSD 
Consultants.    

 

Banksia Woodland of the Bassendean 
Complex Central and South, including 
minor low-lying shrub land areas, 
occurs along the proposed route.  This 
vegetation is generally in above 
average condition. 
 
24% of vegetation of the Bassendean 
Central and South Complex remains 
on the Swan Coastal Plain, of which 
approximately 13% is proposed for 
inclusion in conservation reserves.  

The “footprint” of the proposed 
route totals 54 ha, of which 46 
ha contains good quality 
vegetation with the remaining 
8 ha displaying varying 
degrees of disturbance. 
 
Remnant native vegetation 
within the project “footprint” 
will be lost as a result of route 
construction.   

1 minimise the extent of the project 
“footprint” through sensitive design 
and construction management; 

2 utilise the landscaping - 
revegetation programme to replace 
some of the native vegetation lost; 

3 rehabilitate disturbed areas within 
the highway corridor not required for 
the project; 

4 maximise conservation 
management of remnant native 
vegetation areas within and adjacent 
to the highway corridor. 

Reduced extent of 
permanent loss of 
native vegetation. 

Native Flora 
 
 

Pests and 
Diseases 
(Section 4.1.2) 

Botanical survey and 
assessment undertaken 
in 2002 by BSD 
Consultants.    

 

Dieback mapping undertaken in 
1998 and the proposed route was 
re-surveyed by Hart Simpson & 
Associates in March 2003. 
 
Botanical survey and assessment 
undertaken in 2002 by BSD 
Consultants. 

Most of the highway corridor is 
dieback free although two areas of 
infection and a surrounding 
“uninterpretable” area occur near 
South Street. Two small infections 
also occur in the vicinity of Ken Hurst 
Park. 
 
Weeds occur within disturbed area 
throughout the highway corridor.  

The movement of machinery 
and vehicles throughout the 
highway corridor during the 
project construction phase 
has the potential to spread 
both dieback infection and 
weeds. 

1 implement effective dieback and 
weed hygiene programmes; 

2 where applicable use dieback 
resistant native vegetation species in 
landscaping and rehabilitation 
programmes; 

3 support weed control and dieback 
treatment programmes within Ken 
Hurst Park; 

4 implement weed control and 
dieback treatment measures within 
susceptible areas in the vicinity of 
the proposed route. 

Control of dieback 
and weed species 
through effective 
management. 

Declared 
Rare Flora 
 

 

Disturbance to 
rare flora 
Section 4.2 

Protect Declared Rare and 
Priority Flora, consistent 
with the provisions of the 
Wildlife Conservation Act 
1950, and the Environment 
Protection and Biodiversity 
Act 1999. 
Protect other flora of 
conservation significance. 

 

Vegetation surveys conducted in 
1998/99 as part of project master 
planning. 
 
Detailed Spring DRF survey 
undertaken in 2002 and repeated 
in 2003. 

The highway corridor contains the 
largest known population of the DRF 
Caladenia huegelii, the importance of 
which for both maintenance and future 
recovery of the species is clearly 
significant. 
 
C. huegelii is listed as critically 
endangered under the EPBC Act. 

The northern alignment 
option will reduce the 
number of C. huegelii that 
would be directly affected by 
the proposed route from 86 
to 68 plants (13% of the 
insitu population and 8.5% of 
the total known population of 
the species). 

1 pursue the northern route 
alignment; 

2 develop and implement a C. 
huegelii Conservation and 
Management Plan incorporating a 
translocation programme for the 
plants that would be affected by the 
highway extension; 

3 maximise conservation 
management of remnant native 
vegetation areas within and adjacent 
to the highway corridor; 

4 contribute funding for research into 
C. huegelii; 

5 consider the provision of offset land 
in the event that  translocation does 
not succeed. 

Risk to the insitu  
and exsitu 
C.huegelii 
populations 
minimised.  
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Scope of Work Existing Environment Future Environment Environmental Factor 
 EPA Objective Work required for PER Existing Environment Potential Impacts Proposed Management Predicted 

Outcome 
Rare fauna 
and local 
macro-fauna 
populations 
 

 

Disturbance to 
feeding habitat 
and creating 
barriers to 
movement. 
Section 4.4 

Maintain the species 
abundance, diversity and 
geographical distribution 
of fauna. 
 
Protect Special Protected 
(Threatened) Fauna and 
Priority Fauna species 
and their habitats, 
consistent with the 
provisions of the Wildlife 
Conservation Act 1950  
and the EPBC Act 1999. 

Review of fauna investigations by 
Bamford Consulting Ecologists, 
March 2003.   
 
Review of Carnaby’s Cockatoo 
Calyptorhynchus latirostris within 
the proposed Roe Highway Stage 
7 Area, Jandakot, RE & C 
Johnstone December 2003. 

Species of conservation significance 
that have been recorded or might be 
expected to occur on or near the Roe 
Highway alignment include native 
bees Leioproctus douglasiellus, 
Neopasiphae simplicior and 
Leioproctus contrarius, the Peregrine 
Falcon (Falco peregrinus), the Short-
billed (Carnaby’s) Black Cockatoo 
(Calyptorhynchus latirostris), the 
Barking Owl (Ninox connivens) the 
Rainbow Bee-eater (Merops ornatus), 
the Quenda or Southern Brown 
Bandicoot (Isoodon obesulus), the 
Brush Wallaby (Macropus irma) and 
the Vesper Bat (Fasistrellus 
mackeniei). Carnaby’s Cockatoo is 
listed under the EPBC Act 1999 as 
endangered. The Rainbow Bee-eater 
is listed under the EPBC Act 1999 as 
a migratory species. The other are 
either listed under the WA Wildlife 
Conservation Act 1950, or are 
considered by CALM to be in need of 
management or monitoring. 
 
Kangaroos move across the alignment 
between Melville Golf Course and 
areas of adjacent bushland. 

Of Specially Protected Fauna, 
the potential for impact on 
Carnaby’s Cockatoo via the 
loss of approximately 54Ha of 
feeding habitat appears to be 
the most significant issue.  
However, a recent site specific 
assessment of the significance 
of vegetation clearing along 
the Stage 7 alignment 
concluded that the loss of 
feeding habitat would not in 
fact be significant. 
 
The impact on local 
macrofauna populations will 
be in the form of an additional 
barrier to their movement. 
There is also the potential for 
road kills to occur once the 
highway is operational. 

1 pursue an      optimal design that 
will minimise loss and severance of 
fauna habitat; 

2 prepare and implement a Fauna 
Management Plan that will address 
the inclusion of fauna food plants in 
revegetation, design of fauna 
fencing, design of fauna 
underpasses, Quenda trapping and 
relocation,  and management of 
kangaroos. 

 
 

Potential impacts 
minimised as 
practicable through 
effective 
management. 

Impact on 
Bush 
Forever 
site 
 
 
 
 
 
 
 
 
 
 
 
 
 

Loss of native 
vegetation. 
Section 2.2.1 
and 4.1 

 

Ensure that regionally 
significant flora and 
vegetation communities 
in Bush Forever sites are 
adequately protected. 

Botanical survey and assessment 
undertaken in 2002 by BSD 
Consultants.    
 
Vegetation surveys conducted in 
1998/99 as part of project master 
planning. 
 
Detailed Spring DRF survey 
undertaken in 2002 and repeated 
in 2003. 

Bush Forever Site 245 (Ken Hurst 
Park) includes vegetation on the Roe 
Highway reserve where it adjoins the 
Park.  
 
7.5 Ha of the mapped extent of Bush 
Forever Site 245 lie inside the MRS 
regional road reserve. 

Loss of native vegetation 
within the footprint of the 
highway alignment.  
 
Bush Forever Site 
Implementation Guidelines 
and Practice Notes recognise 
that the primary purpose of 
road reserves identified in the 
MRS or local Town Planning is 
to accommodate vital 
transport infrastructure. 

 

Management of the impact on 
Bush Forever Site 245 within 
the MRS road reserve will be 
as for management of impacts 
on native vegetation and 
Declared Rare Flora as 
discussed previously. 

Potential impacts 
minimised as 
practicable through 
sensitive design 
and management. 
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SOCIAL SURROUNDINGS 

Residential 
Amenity 

Construction 
related dust 
(Section 4.3.3) 

Maintain the integrity, 
ecological functions and 
environmental values of 
the soil and landform 
 

N/A Bassendean sands that are relatively loose 
and inherently unstable when disturbed.   
Most of the alignment is covered in mature 
native vegetation.   
Some areas previously cleared (the larger 
protected from wind erosion by exotic 
plant species).  
Numerous firebreaks, tracks and cleared 
easements. 

 

Nuisance levels of dust and 
windblown sand which could 
affect the amenity of residential 
properties that are down-wind of 
the project during the blustery 
summer afternoon winds from the 
south-west. 
 
Detrimental effects on 
revegetation. 

Design to reduce extent of footprint and 
hence clearing of vegetation. 
 
Daily monitoring of dust and windblown 
sand levels, watering and use of screening 
barriers during construction. 
 
Commencing construction during winter if 
practicable. 
 
Provide rapid stabilisation of disturbed 
areas or new embankments through timely 
and progressive mulching and 
revegetation. 
 
Monitor stability of finished works, and 
rectify any problem areas for the duration 
of the two year defect liability period 

Minimal impacts of 
dust on residential 
amenity. 

 Construction 
related traffic 
(Section 4.3.1) 

Protect the amenity of 
residents from noise and 
vibration impacts resulting 
from activities associated 
with construction of the 
proposal by ensuring that 
noise and vibration levels 
meet statutory 
requirements and 
acceptable standards. 

Existing acoustic environment 
documented through the noise 
studies undertaken. 

Current L10 (18 hour) noise levels 
typically less than 60dB(A), while Leq 
(8 hour) levels generally within the 43-
53 dB(A) range. 
 
Existing vehicle movements in 
residential areas adjacent to the 
proposed route are essentially private 
domestic traffic.  

Increased heavy vehicle traffic 
on local roads, giving rise to 
safety concerns, issues, 
possible congestion, noise and 
vibration, spillage of materials 
and consequent dust,  

1. designate haulage routes to be 
used; 

2. ensure compliance with all 
applicable statutory requirements; 

3. minimise heavy vehicle 
movements as practicable; 

4. regular inspection and 
maintenance of the haulage routes; 

5. control of out of hours heavy 
haulage via specific management 
plan; and 

6. implement effective complaint 
receipt and response procedures.  

Potential impacts 
minimised as 
practicable through 
effective 
management. 

 Construction 
related noise 
and vibration 
(Section 4.3.2) 

Protect the amenity of 
residents from noise and 
vibration impacts resulting 
from activities associated 
with construction of the 
proposal by ensuring that 
noise and vibration levels 
meet statutory 
requirements and 
acceptable standards. 

Existing acoustic environment 
documented through the noise 
studies undertaken. 

Current L10 (18 hour) noise levels 
typically less than 60dB(A), while Leq 
(8 hour) levels generally within the 43-
53 dB(A) range. 
 

Construction of the proposed 
route will entail a range of 
activities that could influence 
the local noise environment 
and induce ground vibrations 
which could be transmitted into 
nearby residential areas. 

1 ensure compliance with all 
applicable statutory requirements; 

2 require alternatives to audible 
reversing alarms as practicable; 

3 limit operations to normal business 
hours as practicable; 

4 maximise separation between 
noisy/vibration inducing activities and 
adjacent residential areas as 
operationally practicable; 

5 adopt construction techniques that 
will minimise vibration impacts within 
nearby residential areas, particularly 
for piling operations; 

6 install noise barriers at the earliest 
feasible opportunity; 

7 maximise retained vegetation to 
assist in noise screening; and 

8 implement effective complaint receipt 
and response procedures. 

Potential impacts 
minimised as 
practicable through 
effective 
management. 
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 Visual and other 
impacts on 
residential 
amenity 
(Section 4.3.4) 

Ensure that visual 
amenity of the area is not 
significantly affected by 
implementation of the 
proposal. 

N/A The corridor through which the 
proposed route will pass is essentially 
undeveloped, retains native vegetation 
and is used for informal recreational 
activities.  It would therefore contribute 
to local amenity, although this 
contribution would be diminished 
through some aspects of current 
human activity (off-road vehicular 
activity and illegal dumping) and 
possible fire hazard.   

Construction of the proposed 
route will alter local visual 
characteristics (eg through 
clearing, establishment of 
visible structures and light 
spill), disrupt current 
recreational use of the area, 
and interfere with local 
movement. 

1 minimise visual prominence of the 
road formation and associated 
structures as practicable through 
design and landscaping; 

2 minimise potential light spill through 
sensitive placement of light sources, 
minimising illumination intensity and 
maximising directional shielding as 
consistent with operational 
requirements; 

3 establishment of continuous PSP 
along the northern side of the 
proposed route and provision for 
north-south movement across the 
route between John Connell 
Reserve and Ken Hurst Park, and 
Karel Avenue; 

4 maximisation of separation 
between the PSP and adjoining 
residential properties and 
establishment of noise screening 
walls and landscaping within the 
intervening area as practicable.  

Potential impacts 
minimised as 
practicable through 
sensitive design 
and effective 
management. 

 Operational 
traffic noise 
(Section 4.3.6) 

Protect the amenity of 
residents from noise 
impacts resulting from 
operation of the proposal 
by ensuring that noise 
levels meet statutory 
requirements and 
acceptable standards. 

Noise studies conducted in 
1997/98 as part of project master 
planning.  
 
Additional investigations 
undertaken by GHD (1999), 
Herring Storer (Aug 2003) and 
Vipac (Dec 2003).  
 
Further “best practice” noise 
attenuation investigations to be 
undertaken during PER review 
process. 

Current L10 (18 hour) noise levels 
typically less than 60dB(A), while Leq 
(8 hour) levels generally within the 49-
58 dB(A) range. 
 

Modelling undertaken predicts 
L10 (18 hour noise levels in 
the 60dB(A) to 70dB(A) range 
in the vicinity of the proposed 
route, generally in excess of 
applicable base level criteria. 
This modelling also indicates 
that compliance with these 
criteria can be achieved 
through installation of noise 
barrier walls. 
 

1 install noise barriers walls to 
ensure compliance with base level 
criteria of 63 dB(A) for day time and 
55 dB(A) for night time. 

2 complete further “best practice” 
noise investigations to establish 
potential improved noise attenuation 
achievable through increased wall 
height in selected areas along the 
proposed route. 

Compliance with 
base level noise 
criteria of 63 dB(A) 
for day time and 55 
dB(A) for night 
time, or alternative 
“best practice” 
standard as agreed 
with the DEP. 

 Vehicle 
emissions 
(Section 4.3.7) 

Ensure that gaseous 
emissions do not 
adversely affect the 
environment, health, 
welfare or amenity of 
nearby land users by 
meeting statutory 
requirements (including 
Section 51 of the 
Environmental Protection 
Act 1986) and acceptable 
standards. 

Screening level local air quality 
assessment undertaken by 
CSIRO (Nov 2003 – Jan 2004).  
 
Regional assessment and 
investigation of local levels of air 
toxics to be undertaken during 
PER review period. 

Data from DEP’s air quality monitoring 
stations at Leeming and South Lake 
indicate clear compliance with NEPM 
criteria relating to pollutants typically 
associated with motor vehicle exhaust 
emissions.   

As a major traffic artery, the 
proposed highway extension 
has the potential to reduce air 
quality in the near environs, 
and contribute to regional 
pollutant loads.  
Modelling undertaken indicates 
the unlikelihood of local 
adverse air quality impacts, but 
further investigations are 
necessary to confirm this in 
relation to air toxics and a 
regional assessment.   

Complete regional air quality 
assessment local air toxics 
assessment for the proposed route 
and report results to the EPA for 
consideration.   

Compliance with 
statutory  and other 
relevant 
requirements. 

 Access to Ken 
Hurst Park 
(Section 4.3.5) 

N/A Further liaison with relevant 
stakeholders to finalise access 
arrangements.  

Current access is via Dundee St, 
Hollingsworth Way, and Leeming Rd 
(un-constructed).  Informal access by 
off-road vehicles. 
 
 
 
 

Access from the north will be 
severed by the proposed 
route. 

Provision of a grade separated 
crossing to maintain pedestrian access 
from the north. 

Pedestrian access 
from the north 
maintained. 

POLLUTION MANAGEMENT 
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Underground 
Water 
Pollution 
Control Area 

Site 
Contamination 
and 
Topographic 
Changes, 
Altered 
Surface and 
Ground Water 
(Sections 4.5.1 
and 4.5.2) 

Maintain the quality of 
groundwater so that 
existing and potential 
uses, including ecosystem 
maintenance are 
protected. 
 
Ensure that groundwater 
resources used for public 
water supply are 
protected in accordance 
with NHMRC guidelines 
and that land uses which 
would affect both the 
quantity and quality of 
groundwater are 
appropriately controlled. 

N/A Groundwater levels vary throughout 
the area traversed by the proposed 
highway from about 2 to 16m below 
natural surface.  The shallowest 
ground water is in the vicinity of Karel 
Avenue. 
 
There are some 500 registered 
groundwater bores within 500m of the 
highway corridor and a number of 
unregistered domestic bores are also 
likely. 
 
Local groundwater quality is generally 
high notwithstanding existence of 
several sources of potential 
contamination (eg the City of Melville’s 
closed landfill within John Connell 
Reserve, the City of Canning’s 
Bannister Road landfill, the nearby 
closed liquid waste site and industrial 
land uses).  Heavy metals and 
elevated levels of nitrogen and 
phosphorous have been recorded in 
groundwater samples from these 
areas. 
 
A portion of the Priority 1 UGWPCA for 
the Jandakot Mound adjoins the 
southern boundary of the highway 
corridor in the vicinity of Karel Avenue 
and the Kwinana Freeway.  Priority 3 
UGWPCA extends into the corridor in 
this area.  The direction of 
groundwater flow in this area is 
generally south to north. 

Construction of the proposed 
route may necessitate some 
minor dewatering (for bridge 
footings), and could also 
mobilise any insitu 
contaminated materials 
encountered.   
 
Construction will also involve 
the use and handling of 
hydrocarbon product which, if 
mismanaged, could result in 
localised contamination. 
 
Spillage of contaminating 
materials as a result of traffic 
incidents on the highway when 
operational could also pose a 
contamination risk. 

1 Develop dewatering management 
strategies including for disposal of 
excess water in consultation with DEP. 
2 Design and implement site 
drainage strategy in accordance with 
principals agreed with the DEP. 
3 Incorporate stormwater and 
hazardous materials management 
programmes in the project construction 
management plan. 
4 In the event that contaminating 
materials are encountered during 
construction, develop strategies for 
dealing with these materials in 
consultation with the DEP. 
5 Use lease conditions applying to 
the existing soils blending and nursery 
sites to ensure remediation of any 
insitu contamination on sessation of 
the operations. 

Potential impacts 
minimised as 
practicable through 
effect management. 

 
 


