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Tonkin Highway Extension - Public Environmental Review 
Addendum No. 1 —21 August 2001 
In accordance with the Metropolitan Region Scheme (MRS) the Tonkin Highway 
Extension terminates at a connection with South Western Highway in the vicinity of 
Jarrahdale Road, Jarrahdale. 

This Public Environmental Review (PER) document includes several figures (refer 
below) that show the MRS as background. 

Whilst the MRS shows a connection from the Tonkin Highway Extension to the 
proposed Southern Link Road (SLR) in the vicinity of Jarrahdale Road the extension 
east of South Western Highway is not being considered as part of this assessment. 

Main Roads is currently undertaking a separate planning study which is considering 
several options for the alignment of the SLR. If you require information on this study 
please contact Mr Kevin Smith on (08) 9323 4572 (kevin.smithmrwa.wa.gova1) 

If you have any technical queries on this PER or aspects of this proposal please 
contact Adrian Vlok at BSD Consultants on (08) 9273 3888 (bsdenvsThsd.comau) 
Affected Figures 
3.1.2 Sheet 4, 	5.1 .1 Sheet 4, 	5.6.2 Sheet 4, 	6.2.1 Sheet 5, 	6.3. I Sheet 2, 	6.4.1 Sheet 4, 	7.1.1 Sheet 4, 	7.2.4, 	7.3.1 Sheet 4, 	7.4.1 Sheet2. 
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Invitation to make a submission 

The Environmental Protection Authority (EPA) invites people to make a submission on this proposal. 
Main Roads WA proposes to design and construct the Tonkin Highway Extension. In accordance with 
the Environmental Protection Act, a Public Environmental Review (PER) has been prepared which 
describes this proposal and its likely effects on the environment. The PER is available for a public review 
period of 8 weeks from 6 August 2001 closing on 1 October 2001. Submissions will help the EPA to 
prepare an assessment report in which it will make recommendations to Government. 

Why write a submission? 
A submission is a way to provide information, express your opinion and put forward your suggested 
course of action - including any alternative approach. It is useful if you indicate any suggestions you have 
to improve the proposal. 
All submissions received by the EPA will be acknowledged. Submissions will be treated as public 
documents unless provided and received in confidence subject to the requirements of the Freedom of 
Information Act, and may be quoted in full or in part in the EPA's report. 

Why not join a group? 
If you prefer not to write your own comments, it may be worthwhile joining with a group interested in 
making a submission on similar issues. Joint submissions may help to reduce the workload for an 
individual or group, as well as increase the pool of ideas and information. If you form a small group (up to 
10 people) please indicate all the names of the participants. If your group is larger, please indicate how 
many people your submission represents. 

Developing a submission 
You may agree or disagree with, or comment on, the general issues discussed in the PER or the specific 
proposals. It helps if you give reasons for your conclusions, supported by relevant data. You may make 
an important contribution by suggesting ways to make the proposal more environmentally acceptable. 

When making comments on specific elements of the PER: 
clearly state your point of view; 
indicate the source of your information or argument if this is applicable; 
suggest recommendations, safeguards or alternatives. 

Points to keep in mind 
By keeping the following points in mind, you will make it easier for your submission to be analysed: 

attempt to list points so that issues raised are clear. A summary of your submission is helpful; 
refer each point to the appropriate section, chapter or recommendation in the PER; 
if you discuss different sections of the PER, keep them distinct and separate, so there is no 
confusion as to which section you are considering; 
attach any factual information you may wish to provide and give details of the source. Make sure 
your information is accurate. 

Remember to include: your name; address, date; and whether you want your submission to be 
confidential. The closing date for submissions is: 1 October 2001. 

Submissions should preferably be emailed to: marie.wardenviron.wa.gov.au  
Submissions may also be posted to: 

Chairman 
Environmental Protection Authority 
Westralia Square 141 St George's Terrace 
PERTH WA 6000 
Attention: MARIE WARD 

If you have any questions on how to make a submission, please ring the EPA project officer, Marie Ward, 
on (08) 92227083. If you have any technical questions on the PER or aspects of the proposal please call 
Adrian VIok at BSD Consultants on 92733888 (bsdenvs@bsd.com.au). 
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EXECUTIVE SUMMARY 

INTRODUCTION 

The decision to extend Tonkin Highway was part of the former State Government's Transform WA major 

capital works program, and represents a significant commitment to address growing heavy freight 

movements affecting the Local Governments in the area south of the existing Tonkin Highway. 

The proposal to construct the Tonkin Highway Extension was referred by Main Roads Western Australia 

(Main Roads) to the Environmental Protection Authority (EPA) in December 2000, from which the EPA 

set a level of assessment of Public Environmental Review (PER). Guidelines for the PER were 

subsequently released by the EPA, and this document has been prepared to satisfy these guidelines. 

BACKGROUND 

The Tonkin Highway Extension was reserved in the Metropolitan Region Scheme (MRS) in 1980, and 

was subsequently extended south following the completion of the South East Corridor Structure Plan in 

1996. Part of the Controlled Access Highway reservation has existed in the MRS since 1963. In early 

1997, the City of Gosnells, City of Armadale and the Shire of Serpentine Jarrahdale (Heritage Countiy) 

sought a commitment from the State Government to develop an integrated transport strategy for the 

Heritage Country and to construct the southern extension of the Tonkin Highway in the following five to 

ten years. 

In April 1998, the previous State Government announced a 10 year major capital works program under 

the heading of Transform WA. This program included the proposed Tonkin Highway Extension from 

Mills Road West in Martin to South Western Highway, Mundijong. The new Labor Government has 

recognised the need for the proposal as a high priority road project and brought forward the construction 

date by two years. 

THE PROPOSAL 

The proposal is 32 kilometres in length and extends from Mills Road West, heading in a south westerly 

direction through the Cities of Gosnefls and Armadale towards Armadale Road. From here it continues 

south, passing to the east of Forrestdale Lake and into the Shire of Serpentine Jarrahdale, crossing 

Rowley, Thomas, Orton, Bishop and Mundijong roads to link with the South Western Highway in the 

vicinity of Jarrahdale Road. 

The proposal will ultimately be a Controlled Access Highway with six lanes from Mills Road West to 

Mundijong Road and four lanes from Mundijong Road to South Western Highway, and all associated 

infrastructure (Table 3.2.1). Detailed design of the proposal has not occurred, and will be handled via a 

Design and Construction contract. The PER has been prepared assuming that the area of impact includes 

the entire road reserve, although in reality this is unlikely to be the case. This approach has been adopted 

to illustrate a worst case and to provide flexibility during design and construction process and thereby 
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Main Roads Western Australia 
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avoid the need to carry out any 'change to environmental conditions and procedures', pursuant to Section 

46 of the Environmental Protection Act. 

PROPOSAL JUSTIFICATION AND ALTERNATIVES 

The existing South Western Highway is the major north-south road in the South East Corridor for long 

distance traffic, particularly heavy trucks, and connects the Perth metropolitan area to the wider South 

East and South West rural regions of the state. As urban development and traffic demand increases in the 

South East Corridor, there will be a greater conflict between regional traffic and local traffic movements 

in the urban areas of Gosnells, Kelmscott, Armadale, Byford, and Mundijong, which will increase traffic 

congestion, pollution, noise, accidents, transport costs and reduce urban amenity. 

The proposal will provide a bypass route to the west of these urban areas and will concentrate heavy 

vehicles on a purpose built, high standard road. The bypass will remove regional traffic from urban areas, 

help reduce transport costs and travel times, and provide an appropriate level of accessibility for new and 

existing land use developments. The Tonkin Highway is also part of the heavy transport road network 

included in the Metropolitan Transport Strategy (DOT, 1995), which proposes a more balanced transport 
system for Perth to the year 2029. 

BIOPHYSICAL FACTORS 

Terrestrial Flora - Vegetation 

A total of 320 taxa of vascular flora were collected from along the road reserve. Of this total, 89 (28%) 

were exotic species (Section 5.3). Twelve sites were sampled intensively and species richness varied 

across the different vegetation types. The communities along Mundijong Road and the Banksia 

Woodland near Wright Lake were the most species rich, a reflection of their general good condition. 

Seven broadly based vegetation types, one community complex associated with a specific habitat, and a 

complex of two of the vegetation types (nine mapping units) were recognised and mapped along the road 

reserve. Most of the road reserve is totally cleared. Some remnant vegetation remains along the 

proposal, however has been significantly degraded by some form of human use. 

The project will have a direct impact on remnant vegetation through clearing. Calculations of the 

potential magnitude of this impact coincide with whole road reserve, therefore figures represent the 

maximum impact. There will be scope to limit clearing to areas well inside the road reserve boundary, 

and in no event will clearing extend beyond the road reserve. In summary, the maximum extent of 

clearing would result in the loss of 28.66 hectares of good quality vegetation and 5.56 hectares of poor 
quality vegetation (Table 5.1.7). 

Depending on final design, the disturbance to the existing vegetation along Mundijong Road may affect 
as little as a half a hectare of the. Man-i Woodland Community. The condition of this section of the 

vegetated road reserve has previously been described as having significantly disturbed, to completely 

degraded understorey (Keighery et. al. 1996), with extensive infestations of weedy perennial grasses and 
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Watsonia species. Recent site visits have confirmed this to be the case. Main Roads proposes to 

contribute to implementation of a staged management plan for the road reserve eastwards to Paterson 

Street, to mitigate for the vegetation lost, such that a 'no net loss' case can be demonstrated. 

Terrestrial Flora - Bush Forever 

Bush Forever replaces the System 6 recommendations as a blueprint for the conservation of bushland 

considered regionally significant in the Perth Metropolitan Region. Eight Bush Forever sites cross, or are 

adjacent to the proposal. The proposal will directly impact five of the eight sites. 

Notwithstanding the discussion above, Main Roads has committed to preparing and implementing a 

Landscape and Revegetation Strategy Plan (Section 5.1.5.2) and Design & Construction Environmental 

Management Plan (Section 8), which apart from miniming the impact on Bush Forever sites, will most 

likely lead to an increase in the area and condition of native vegetation along the road reserve as a result 

of the proposal. It is important to note that vegetation enhancement along the Mundijong Road reserve is 

proposed (Section 5.1.5.1) which will also be complimented by enhancement and creation opportunities 

proposed in the Wetland Mitigation Strategy (Section 5.6.5.2). 

Terrestrial Flora - Weeds and Diseases 

Eighty nine introduced flora species (28% of the total flora list) were recorded. All weed species were 

recorded as scattered or moderate to high densities (<2-70%), and were widespread throughout the 

detailed flora transect sites and surrounding area. All survey sites had some weed species present. 

The road reserve and adjacent land is already severely affected by weeds and agricultural grasses and 

pastures. There are pockets of adjacent remnant vegetation which are not degraded by weeds to some 

extent. Given the extent of earthworks and existing adjacent weeds, significant weed control will be 

required to prevent the proliferation of weeds. The sheer volume of fill required to construct the road will 

make finding clean, weed free soil difficult and problematic. Weed species are aggressive primary 

colonisers and wind dispersed, therefore any exposed earthworked areas, even if derived from clean fill, 

are likely to be covered in weeds, propagated from seeds blown from adjacent infested areas. 

Appropriate weed control will therefore be a key consideration in the Landscape and Revegetation 

Strategy/Management Plan (Section 5.1.5.2). 

Terrestrial Flora - Sign jflcan4 Declared Rare and Priority Flora 

One DRF species Verticordia plumosa var. pleiobotiya, and populations of the Priority 3 species 

Synaphea acutiloba and S. pinnata, for which the Department of Conservation and Land Management 

holds prior records, were confirmed in the vicinity of the proposed road reserve. In addition, the Priority 

3 species Haemodorum loratum was located just outside of the road reserve. Based on currently known 

population of Declared Rare and Priority flora no impact is expected, however they may be subject to 

indirect impacts during construction. Indirect impacts on Declared Rare and Priority flora will be 

addressed through a Design & Construction Environmental Management Plan (Section 8 and 5.4.5). 
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Terrestrial Fauna 

In general, it should be appreciated that most of the proposal road reserve and adjacent land is cleared. 

Remnant habitat in or adjacent to the road reserve is mostly degraded or completely degraded. Fauna 

habitat adjacent to the road reserve will be reduced over time as land is developed for urban, industrial 

and active recreation purposes. Impacts on fauna will principally result from clearing of fauna habitat and 

road fauna deaths. 

Other factors that may affect fauna as an indirect consequence of road construction include enhanced 

likelihood of fire, increased impact of feral predators, weed invasion and subsequent alteration and 

increased fragmentation of fauna habitat. 

Main Roads will ensure the Design and Construction contractor installs fauna crossings at locations 

described in Section 5.5.5.1 (Figure 5.1.1) and constructs fauna crossings in accordance with principles 

in Appendix C. 

Wetlands - Basin and Flat Wetlands 

Direct impacts from construction include clearing of existing vegetation where road works will occur, 

importing of fill material to achieve appropriate levels for the road surface, and severance where existing 

wetland remnants are crossed by the proposal. The total maximum wetland area impacted is 333.25 

hectares, however only 15.13 hectares of the total is due to the clearing of Conservation category 

wetlands. The areas for Resource Enhancement category and Multiple Use category wetlands are 57.38 

and 260.74 hectares respectively. 

It should be appreciated that the wetland impacts described above represent a worst case scenario 

because, consistent with the PER assessment approach, the areas coincide with the road reserve, not the 

road itself. The practical reality is that detailed design and construction will minimise, where possible, 

impacts on high quality wetlands. 

Main Roads will prepare a Wetland Mitigation Strategy which demonstrates a 'no net loss' response to 

mitigate the impacts on wetlands caused by the proposal (Section 5.6.5.2). 

Wetlands - Watercourses and Rivers 

Two major rivers cross the road reserve, namely the Canning and Southern Rivers, and the proposal also 

intercepts Cardup Brook, Manjedal Brook and Medulla frook, and numerous local government and 

Water Corporation drains. The proposal may disrupt natural hydrological regimes at points where the 

proposal crosses (bridges and culverts) surface water features. Potential impacts include disturbances to 

hydrological function, bank and soil erosion and suspended material generation, and riparian vegetation 

clearing associated with bridge/culvert and road construction in the riparian zone. Existing flow paths 

and volumes will be maintained through bridge and culvert design, and therefore impacts to hydrological 

function are not expected. Erosion and suspended material generation will be managed with a range of 

management measures to stabilise stream banks both during and after construction activities, and loss of 
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riparian vegetation will be minimised wherever possible and mitigated with the planting of appropriate 

species in riparian areas and channel banks (Section 5.1.5.2 and Section 8). 

ENVIRONMENTAL ASSESSMENT— POLLUTION MANAGEMENT 

Air - Gases 

Given the proposal has not been constructed and that ultimate vehicle numbers will not be reached for 

several decades it is difficult and problematic to model local air quality impacts. This is particularly so 

given likely changes in car use, emission standards, fuels and traffic volumes over this time. 

On this basis, it is useful to consider the levels of pollutants that are present on existing roads with similar 

or high numbers of vehicles and where the traffic conditions may exacerbate local air quality levels. 

Main Roads has carried out air quality measurements using a mobile laboratoty within 50 metres of the 

roadside at roads with equal or significantly higher numbers of vehicles than the proposal. These studies 

found that pollution levels, which can be attributed to motor vehicle emissions, are below National 

Environmental Protection Measure (NEPM) levels. 

Water - Surface Water Quality 

The proposal is located within both the Swan-Canning Catchment (Lower Canning and Southern River 

sub-catchments) and the upper Peel-Harvey Catchment. Previous studies and reviews have indicated that 

there are excessive levels of nutrients currently being delivered to the Swan-Canning estuary from the 

Southern River and Lower Canning catchments. Also, water quality data from the I-blmes Street, 

Southern River sampling location in the Forrestdale Main Drain indicated that total phosphorus and heavy 

metals were above state guideline concentrations. 

Associated with the proposal is the construction of a drainage system that will collect and dispose of 

stormwater generated from the road surface during storm events. The drainage system incorporates a 

detention basin for each drainage catchment along the length of the proposal, which have been sized to 

contain the 1 in 20 year AR! storm eient and retain stormwater in the road reserve. These detention 

basins will overflow into local waterways once the design capacity has been reached. There will be no 

direct discharge of stormwater into the receiving hydrological environment without prior detention 

anywhere along the alignment. 

Main Roads will ensure the Design and Construction contractor prepares a Drainage Management 

Strategy which will address the criteria outlined in Section 6.2.5.1 and the issues in Section 6.2.5.2. 

Non-Chemical Emissions - Noise and Vibration 

At a nominal distance of 50 metres from the road, the highest noise reduction required is in the order of 

10 dB(A) which can be managed, for instance, by a 2 metre high wall and an open graded asphalt road 

surface. If a lower criteria is to be met this would result in a significant increase in the noise reduction 

requirements. It has been estimated that for every 5 dB(A) reduction in criteria noise, walls would have 

to approximately doubled in size. Taking into account the modeling results and the various management 
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measures available, it is concluded that noise can be practically managed to leq.Niht  55 dB(A) and 

LAI008hour) 63 dB(A). 

Prior to construction, Main Roads will prepare a Noise Management Plan which addresses design issues, 

location of noise sensitive premises, proposed noise criteria (including intersections), noise management 

measures, implementation timing of noise management measures, monitoring and compliance reporting. 

Main Roads will ensure the Design and Construction contractor manages noise during construction such 

that the Environmental Protection (Noise) Regulations 1997 are complied with and all reasonable and 

practical measures are implemented to minimise construction noise impacting adjacent noise sensitive 

premises. 

Non-chemical Emissions - Gontantinated Sites 

Thirteen potentially contaminated sites have been identified along the proposal, however only two of 

these require further consideration in terms of management. Main Roads will ensure the Design and 

Construction contractor prepares a Contamination Contingency Plan as part of the Design & Construction 

Environmental Management Plan (Section 8) to deal with known or suspected contamination, should its 

occurrence be suspected during earthworks. 

Main Roads will ensure the Design and Construction contractor undertakes contamination investigations 

for site S38 and G23 in accordance with Section 6.4.5 of the PER. 

Non-chemical Emissions - Public Risk and Safety 

The Dampier to Bunbury Natural Gas Pipeline (DBNGP) runs adjacent to, and west of the proposal road 

reserve between Albany Highway and Ranford Road, in a 30 metre easement. The DBNGP will be 

crossed by the proposal in two places, and while the pipeline it is mostly outside the road reserve, there is 

a remote possibility that construction activities could lead to the pipeline being punctured. If ignited, this 

would have significant consequences. 

All construction activities will occur within the road reserve and consistent with the requirements of the 

DBNGP owner/operator. Once the proposal is constructed and in operation, the chances of the pipeline 

being punctured by vehicles is regarded as insignificant. 

Main Roads will ensure that the Design and Construction contractor obtains the necessary approvals from 

the DBNGP operator/owner prior to any construction activity within the DBNGP easement. Prior to 

construction commencing, Main Roads will fmalise negotiations with Western Power to resolve any 

conflicts between the proposal and electrical transmission lines. 
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SOCIAL SURROUNDING 

Aesthetic - VLcual A in en fry 

The majority of the route (90%) is comprised of areas of low to moderate scenic quality. The landform is 

generally flat and low-lying. Vantage points are limited in number and it is expected that low-lying 

sections of the road will not have any significant impact on the viewsheds from these vantage points. 

Vegetation aligned along or near the road provides screening, further increasing the potential of the 

landscape to absorb visual change. The landscape has the potential to absorb visual change provided the 

road sits low in the landscape. The topography of the Ridge Hill areas will provide some capacity to 

absorb visual change. 

The majority of the proposal will fit in with the existing topography and landform within a context of low 

to moderate scenic quality. In those areas with high scenic quality and/or where the visual impact is high 

(interchanges, overpasses, ramps and bridges), management will be required to minimise visual impact. 

The most effective mechanism to achieve this is through screening, landscaping, revegetation and 

appropriate use of materials, colour, texture and form. Main Roads will ensure that the short listed 

Design and Construction proponents address visual amenity impacts/management in a Landscape and 

Revegetation Strategy Plan and take into account the principles outlined in Appendix E. 

Traffic - Local Traffic Management 

The proposal will be a primary distributor in terms of the existing functional road hierarchy in and around 

the area. The extension of Corfield Street and Garden/Champion Drive to Tonkin Highway will require 

these roads to become District Distributors in the future, in line with current thinking at both the City of 

Gosnells and the City of Armadale. 

Based on modelled traffic forecasts for 2004 (at opening), 2016 (10 years after opening) and two 

networks (one with, and one without the proposal) it was apparent that the proposal will only increase 

traffic on local roads intersecting and immediately adjacent to the proposal by an average of 10%. From a 

capacity point of view, the proposal will not have a significant impact on most of the intersecting roads at 

the time of opening. The only exception to this is Armadale Road, which will require upgrading to 

accommodate the extra traffic that has been predicted to be generated associated with the proposal. 

A range of works are currently being considered based on the results of the local area traffic analysis, 

which include the construction of Mills Road West and Mills Road East as a four way signalised 

intersection with Tonkin Highway, two sets of traffic lights, six cul-de-sacs and seven new road 

connections/upgrades. 

Main Roads will continue to negotiate and resolve issues with local governments and residents regarding 

local traffic matters (Section 7.2.5.2). 
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Culture and Heritage - Aboriginal 

The proposal will impact 16 Aboriginal sites, with four having a high degree of significance. Six sites 

were located near, but outside the road reserve. The major concern of the Aboriginal consultants was the 

possible impact on the Canning River, especially with respect to the proposed new river crossing. 

Main Roads will endeavour to limit development impacts on archaeological sites, particularly those that 

are considered to have a moderate-high level of significance. Should the preservation of all sites not be 

feasible, some form of archaeological mitigation may be required as a condition imposed by the Minister 

for Aboriginal Affairs. 	Mitigative archaeological procedures will require a suitably qualified 

archaeologist with a permit in accordance with Section 16 of the Aboriginal Heritage Act (1972). 

Main Roads will lodge a notice, pursuant to Section 18 of the Aboriginal Heritage Act 1972, to disturb 

Aboriginal sites impacted by the proposal and will comply with any conditions imposed by the Minister 

for Aboriginal Affairs (Section 7.3.5.3). 

Culture and Heritage - European 

No buildings of European heritage significance will be directly impacted by the proposal. Eighteen sites 

have been identified within 500m of the road reserve and may be indirectly affected by activities 

associated with construction and road usage. Most of the proposal will be constructed on fill and hence 

the need for piling and dewatering will be minimal. Also, given most of the area is sand, evidence would 

suggest that vibration is unlikely to propagate outside the road reserve. On this basis, the potential 

indirect impact on buildings outside the road reserve and within 500 metres is regarded as so small, as to 

be insignificant. However depending on further geotechnical information and construction methods (eg. 

piling and dewatering) the potential for impact is not completely certain and therefore a Building 

Condition Survey and vibration management measures will be addressed in an Design & Construction 

Environmental Management Plan (Section 8). 
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Summary of Proponent Commitments 

TABLE ES I Sumtnary of Proponent Conimitrnents 

'I'opic Action Objective Timing Advice 

• Design and Construction Prepare a Design and Construction Environmental Management Plan which addresses: Ensure that construction Prior to site 
Environmental Management measures to limit clearing; (direct and indirect) impacts preparation work 
Plan 

environ nienta I ly significant areas; 
are in iii in ised on flora, commencing. 
fauna, wetlands, significant 

protection of Declared Rare and Priority flora; flora, Bush lorevcr sites, 
hygiene measures to minimise the spread of diseases and weeds; surface and groundwater 

water quality, erosion and sedimentation control: quality, nearby residents and 

construction noise and vibration; 
buildings, Aboriginal and 
European heritage sites. 

Aboriginal and European heritage; 

property condition surveys; 

dust man agcni en t: 

lire management: 

registers of waste materials/contain irration, monitoring and site audit sheets; 

movement, storage and refueling of machi irery clii ring construct ion: 

storage and handling procedures for all construction materials and hazardous chemicals; 

hazardous spill contingency plan; 

contain i nat ion contingency plan; 

potential contamination at N. Lot 19 Manning Road & Lot I Shanley Road; 

dewatering and water supply; 

description of environniental standards, safeguards & emergency responses; 

schedules for corrective action and verifications; 

licensing requirements and approvals; 

management structu re and reporti rig: 

environmental brielingitrain i ng/i nduction of personnel; 

won itori ng; and 

progress and compliance reporting. 
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Summary of Proponent Commitments 

Topic Action Objective F 	Timing Advice 

 Design & Construction Implement the Design & Construction Environmental Management Plan Achieve the objectives of During construction. 
Environmental Management required by Commitment I. Commitment I 
Plan 

 Landscape & Revegetation Prepare a Landscape & Revegetation Strategy Plan which addresses: Minimise impact on vegetation, fauna, Prior to site preparation 
Strategy Plan 

visual amenity & wetland creation & enhancement; 
significant flora, Bush Forever sites, work commencing. 
wetlands, water quality & visual 

plant/seed source & propagation methods; amenity. 	Provide linkages, habitat & 
fertilisation & irrigation if appropriate/required; impact mitigation. 

topsoil management & compaction; 

mulching & soil stabi lisation; 

weed control; 

soil & plant source material hygiene; 

t inling & 	implementation schedule; 

monitoring and completion criteria; 

landscaping maintenance; and 

progress & compliance reporting.  

 Landscape & Revegetation Prepare a Landscape & Revegetation Management Plan consistent with Provide greater detail consistent with During design & site 
Management Plan Commitment 3. the objectives in Commitment 3. preparation works but 

before construction of 
each stage(s). 

 Landscape & Revegetation Implement the Landscape & Revegetation Management Plan required by Achieve the objectives of During construction. 
Management Plan Commitment 4. Commitment 3. 

 Vegetation Mitigation Strategy Prepare a Vegetation Mitigation Strategy for the loss of vegetation on the Minimise impacts on vegetation along Prior to construction at 
southern side of Mundijong Road which addresses: Mundijong Road. Achieve no net loss Mundi long Road 

weed control; 
by enhancing the vegetation (Marri 
Woodland Comimmunity) eastwards to 

access control; Paterson Road. 
rehabilitation of old materials dump area near the rail crossing; 

revegetation; 

professional seed collection for inclusion in future revegetation programs 
in the Marri Wood laud Community; and 

provision of educational or informative signage.  
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Summary of Proponent Commitments 

Topic Action Objective [ 	Timing Advice 

 Vegetation Mitigation Strategy Implement the Vegetation Mitigation Strategy in Commitment 6. Achieve the objectives of Progressively and within 
Corn in itnient 6. 12 months of vegetation 

being lost/impacted or as 
soon as practically 
possible  

 Fauna crossings Provide fauna crossings. Minimise impac.t on fauna. During construction. 

 Wetland Mitigation Strategy Prepare a Wetland Mitigation Strategy in consultation with key stakcholdcrs, Minimise impacts on wetlands to During design & site WRC 
including community and conservation groups which addresses: achieve no net loss of values & preparation work. 

assessment of val tics and functions lost and gained; 
functions. 

details of wetlands to be acquired; 

specific areas/lots for wetlands enhancement and creation; 

vesting and long term management responsibility of wetlands outside the 
road reserve; 

landscaping and revegetation; 

(Ira i nage management; 

monitoring and maintenance; and 

compliance reporting.  

10. Wetland Mitigation Strategy Implement the Wetland Mitigation Strategy in Commitment 9. Achieve the objectives of Progressively and within 
Commitment 9. 3 to 4 y ears of particular 

wetlands being 
lost/impacted or as soon 
as practically possible 

II. l)rainage Management Strategy Prepare a Drainage Management Strategy which addresses: Minimise impacts on surface & Prior to construction of WRC 

an assessment of the expected storinwater treatment efficiency of the 
groundwater quality from storm water drainage infrastructure. 

- 	 . 
drainage system 	& justification that the system Incorporates all of the 

& vehicle accidents. 
 

principles olcurrent best practice; 

detention times for road runoff pro'ided by the detention basins; 

the 	permanent detention 	volume, 	extended detention 	volume 	& 	total 
detention volume in relation to the statistical time interval between storm 

events & the statistical magnitude of storm events; 

the drainage basin landscaping & amelioration (eg. red iriud); and 

a five year water quality monitoring program. 
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Topic Actioii [ 	Objective liming Advice 

 Drainage Management Strategy lnplcment the Drainage Management Strategy required by Commitment II. Achieve the objectives of During construction of 
Commitment II. drainage infrastructure. 

 Noise Management Plan Prepare a Noise Management Plan which addresses: Minimise noise impact on sensitive Prior to design. DEI 

design issues; 

location of noise sensitive premises; 

proposed noise criteria (including intersections); 

noise management measures; 

implementation tim ingof noise management nieasures; 

visual amenity/impact of noise barriers 

monitoring; and 

compliance_reporting  

14. Noise Management Plan Implement the Noise Management Plan required by Commitment 13. Achieve the objectives of During construction. 
Commitment 13. 

Note: Site preparation includes surveying and preliminary earthworks. 

Construction includes final earthworks, bridges, road base and asphalt, drainage features, noise barriers and paths. 
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1. INTRODUCTION 

The decision to extend Tonkin Highway was included in the former State Government's Transform WA 

major capital works program. This announcement, made in early 1998, represented a significant 

commitment to address growing heavy freight movements affecting the local governments of Cbsnells. 

Armadale and Serpentine-Jarrahdale. 

In December 2000, Main Roads Western Australia ('Main Roads') referred a proposal to the 

Environmental Protection Authority (EPA) to construct the Tonkin Highway Extension, pursuant to 

Section 38 of the Environmental Protection Act. The EPA resolved to formally assess the project and set 

the level of assessment as Public Environmental Review (PER). The EPA issued guidelines which 

provided specific and general information on the form, content and scope of the PER document. This 

document has been prepared to satisf' these guidelines and the EPA has authorised it to be released for 

public comment. 

This PER describes the proposal, the existing environment and the potential environmental impacts. 

Where these impacts are environmentally significant, to the extent that the EPA's objectives might not be 

met, management measures (proponent commitments) are proposed. Following public consultation and 

subject to the EPA's Report and Recommendation, these commitments will then become legally binding 

on Main Roads. 
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2. BACKGROUND 

The reservation for the Tonkin Highway Extension from Mills Road West to Ranford Road was reserved 

in the Metropolitan Region Scheme (MRS) in 1981, following the South East Corridor Stage A Report 

(MfP, 1980). In late 1996, the reservation was extended south to Mundijong Road based on the South 

East Corridor Structure Plan prepared for the Ministry for Planning (MIP, 1996). In its ultimate form, the 

section between Mills Road West and Mundijong Road is planned as a six lane, divided, Controlled 

Access Highway with grade separated intersections. The Tonkin Highway Extension is planned as a 

bypass to reduce the volume of heavy traffic in the urban areas of Kelrnscott. Armadale. Byford and 

Mundijong. 

A Controlled Access Highway reservation for Mundijong Road between Baldivis and Mundijong has 

existed in the MRS since 1963. In late 1996 the section between Lightbody Road and the South Western 

Highway was amended based on the South East Corridor Structure Plan (Mfl. 1996). This realigned 

section provides a bypass to the south of the Mundijong townsite. Mundijong Road. including the section 

to be realigned (which will form part of the Tonkin Highway Extension) is planned as a four lane divided 

Controlled Access Highway. 

In early 1997, the City of Gosnells, City of Armadale and Shire of Serpentine-Jarrahdale (Heritage 

Country) sought a commitment from the Government to develop an integrated transport strategy for the 

Heritage Country and to construct the southern extension of the Tonkin Highway in the following five to 

ten years. 

In April 1998, the former State Government announced a major capital works program to take place over 

the next ten years under the heading of Transform WA. Included in this program is the Tonkin Highway 

Extension from Mills Road West in Martin to South Western Highway. Mundijong. The new Labor 

Government supports this proposal as a very high priority road project. 
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3. THE PROPOSAL 

3.1 LOCATION 

The Tonkiri Highway Extension ('the proposal') is illustrated on Figure 3.1.1 and 3.1.2. The proposal is 

32 kilometers in length and extends from Mills Road West, heading in a south westerly direction through 

the Cities of Gosnells and Armadale towards Armadale Road. From here, it continues south, passing to 

the east of Forrestdale Lake and into the Shire of Serpentine-Jarrahdale. crossing Rowley. Thomas, Orton. 

Bishop and Mundijong roads to link with the South Western Highway in the vicinity of Jarrahdale Road. 

3.2 DESCRIPTION 

The proposal will provide a bypass around the urban areas of Kelmscott. Armadale, Byford and 

Mundijong to reduce the volume of heavy traffic in these areas. The proposal being assessed by the EPA 

is the 'ultimate' that is a Controlled Access Highway with six lanes from Mills Road West to Mundijong 

Road and four Lanes from Mundijong Road to South Western Highway (Figure 3.2.1). The proposal 
includes the construction of all road pavements, drainage basis, drains, medians, at grade' intersections, 

'grade separated' interchanges, associated earth works, dual use paths, bridges, culverts. lighting, noise 

barriers, under passes, over passes, and signs within the Controlled Access Highway reserved in the 

Metropolitan Region Scheme. 

This PER has been prepared and management proposed on the basis that the area of impact includes the 

entire road reserve (416 hectares), although in reality this is unlikely to be the case, it provides flexibility 

in road design and specification as the Design and Construction process proceeds. In this way, the full 

extent of possible environmental impact will have been assessed by the EPA and therefore changes in 

design, within the road reserve will not require an amendment to environmental conditions and 

procedures, pursuant to Section 46 of the Environmental Protection Act. Also, it should be noted that 

some commitments (eg. Noise Management Plan) will, in themselves, directly influence/change road 
design. 

Preliminary design and earthwork requirements have been examined to ascertain if the proposal can be 

contained within the road reserve. In approximately 16 places, mainly intersections, some minor 

intrusions (2 to 10 metres) may occur outside the road reserve, typically the toe of earthworked batters. 

The potential environmental impact of each intrusion has been examined and Main Roads is satisfied that 

there is no significant environmental impact. Notwithstanding this, any aspect of the project, outside the 

road reserve, which might cause a significant environmental impact will be referred by Main Roads to the 

EPA, pursuant to Section 38 of the Environmental Protection Act. 
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TABLE 3.2.1 Key Characteristics Table 

Element Description 

Proposal Description Design, construction and use of a Controlled Access Highway with six lanes 
from Mills Road West to Mundijong Road and four Lanes from Mundijong 
Road to South Western Highway (ultimate). The proposal includes 
construction of all road pavements, access roads, drainage basis, drains, 
medians, at grade' intersections. 'grade separated' interchanges, ramps. traffic 
signals, associated earth works, dual use paths, bridges. culverts. lighting, noise 
barriers, under passes, over passes, fencing. landscaping and signs within the 
Controlled Access Highway reserved in the Metropolitan Region Scheme. 

Length of proposal 32 kilometres 

Approximate area of 416 hectares 
road reserve 

Cross section (3 lanes) 6 metres for drains, 33 metres for pavement and shoulder, 10 metres for 
median. 4.5 metres for dual use path or 53.5 metres total. 

Cross section (2 lanes) 6 metres for drains, 25 metres for pavement, shoulder and verge, 4 metres for 
median. 3.5 metres for dual use path or 38.5 metres total. 

Approximate road 190 hectares (Includes interchanges) 
area 

Approximate area of 260 hectares. (Includes batters and drainage basins) 
construction 

Approximate area to 250 hectares. (includes batters and drainage basins) 
be revegetated. 

Construction Duration The proposal will be constructed and upgraded in stages from Gosnells to 
Mundijong, lanes will be added over time and at grade intersections will be 
replaced with grade separated interchanges, as traffic demand increases. It is 
expected that construction will occur to Armadale Road by 2004 and to the 
South Western Highway by 2006. 

Grade separated Mills Road East and West*,  Albany Highway. Corfield Street, Champion 
interchanges and Drive*, Ranford  Road*,  Armadale Road, Forrest Road*.  Rowley  Road*, 
connections. Thomas Road*,  Orton  Road*.  Bishop Road, Mundijong Road*  (roundabout), 

Shanley Road*  and South Western Highway*. 

* initially at grade intersections 

Drainage Basins 29 basins designed to contain I in 20 year storm events within the road reserve 

Bridges Canning River, two bridges: 

Southern River, one bridge; and 

Wright Street one bridge. 

General Standard of Design Speed 80-110 km!h. NAASRA, AustRoads and Main Road Western 
Design and Australian standards. 
Construction 

Construction materials Road mostly constructed on fill. 	All materials sourced by Design and 
source Construction 	contractor 	from 	approved 	sources 	(eg. 	sands 	mines) 	and 

suppliers. 
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3.3 THE PROPONENT 

Main Roads has a corporate environmental policy, supported by an Environmental Management Manual 

that establishes requirements for environmental assessment and management processes and standards. 

These requirements are incorporated in contractual arrangements for delivery of road projects. 

Main Roads has a third party certified quality management system (AS 9001) the scope of which includes 

the project management and contract management of Category I (design and construct) projects. 

Environmental requirements are included in contract specifications. Notwithstanding the commitments in 

this PER. Main Road's contractors are required to submit a detailed Design & Construction 

Environmental Management Plan for Main Roads approval for all contracts. Main Roads monitors and 

audits the contractor's performance against its management plan and the contract requirements. Whilst it 

is not a contractual requirement many of Main Roads' contractors have third party certified 
Environmental Management Systems (AS 14001) 

For the purposes of the Environmental Protection Act Main Roads will remain the proponent at all times 

and while the Design and Construction contractor will be contracted to fulfil the environmental conditions 

and commitments associated with this PER, Main Roads will ultimately be responsible for their 
compliance. 

3.4 PROPOSAL IMPLEMENTATION 

Subject to environmental approval being granted. the proposal will be constructed under a Design and 

Construction contract. In order to select a successful contractor, Main Roads will publicly advertise and 

seek Expressions of Interest (EOI). Potential tenderers will be short listed and then requested to respond 

to a Request for Proposal (RFP). In the RFP response, potentl tenderers must provide a preliminary 

design. costing and various strategy level documents eg. Landscape and Revegetation Strategy Plan. 

Following a negotiation period with the preferred (or second) tenderer the contract is awarded and the 

contractor is legally bound by the contract which includes a detailed scope of works and technical criteria 

(SWTC). The RFP and SWTC provide two mechanisms to ensure that the contractor complies with the 
commitments and conditions arising from the environmental approvals process. 
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3.5 COMMUNITY CONSULTATION 

The preparation of this PER and all supporting reports prepared by BSD Consultants and other sub 

consultants have involved extensive consultation with State and Local Government and the community. 

The stakeholder groups consulted are outlined below. 

TABLE 3.5.1 Stakeholder groups consulted. 

II 	Sector 	 Organisation 	 II 
Local Governments 
	

City of Aimadale 

City of Gosnells 

Shire of Serpentine Jarrahdale 
State Government agencies: Aboriginal Affairs Department (AAD) 

Department of Conservation and Land Management (CALM) 

Department of Environmental Protection (DEP) 

Swan River Trust (SRT) 

Water and Rivers Commission (WRC) 

Water Corporation (WC) 

WA Museum 

Conservation organisations 	Birds Australia (RAOU) 

Conservation Council of WA 

Friends of Lake Forrestdale 

Upper Canning/Southern Wungong Community Catchment Group 

Waterbird Conservation Society 

Wetlands Conservation Society 

Aboriginal groups 	 Ballaruk Aboriginal Corporation 

Bropho Family 

Colbung Family/Bibbulmun Tribal Group 

CollardfRiley Family 

Darbalyung/Wilkes Family 

1-lansen/Bennell Family 

Hume Family/Independent Corporation 

Murray Districts Aboriginal Corporation 

Ninyette Family 

Winjan Aboriginal Corporation 

Heritage organisations 	Armadale Kelmscott Historical Society 

Australian Heritage Commission 

Forrestdale Progress Association 

Friends of Forrestdale 

Gosnells Historical Society 

Heritage Council of Western Australia 

Mundijong Heritage Council 

National Trust of Australia (Western Australia) 

Oakford Oldbury Association 

V01004-BS0010037.90-ASV-PER.doc 	 6 	 WESTERN INFRASTRUCTURE 



Main Roads Western Austraha 
Public Environmental Review - Tonkin Highway Extension 	 Proposal Justification 

4. 	PROPOSAL JUSTIFICATION 

4.1 STRATEGIC NEED FOR TONKIN HIGHWAY EXTENSION 

Strategic landuse and transport plans, including the State Planning Strategy. Metropolitan Transport 

Strategy and Metroplan indicate that significant growth and development is expected in the south west 

region of the State and that the Perth Metropolitan Region will remain the major economic and population 
centre. 

In the Perth Metropolitan Region the South East Corridor Structure Plan (MfP, 1996) and the Southern 

River/Forrestdale/Wungong/Brookdale District Structure Plan (WAPC, 2000) indicates that significant 

growth is expected in areas including Gosnells, Armadale, Byford and Mundijong. The expected growth 

will result in increased travel and transport demand in the region. A key component of these strategic 

plans is the regional road network. in the South East Corridor of the Perth region Albany Highway and 

South Western Highway are identified as the existing major north-south regional roads. The planned 

changes include the extension of Tonkin Highway from Gosnells to Mundijong. 

The existing South Western Highway is the major north-south road in the South East Corridor for long 

distance traffic, in particular heavy trucks. The highway connects the South East Corridor of the Perth 

metropolitan area to the wider South East and South West rural regions of the state, including the City of 

Bunbury and towns such as Pinjarra. Harvey. Bridgetown and Manjimup. As urban development and 

traffic demand increases in the South East Corridor there will be greater conflict between regional traffic 

and local traffic movements in the urban areas of Kelmscott, Armadale, Byford and Mundijong, 

increasing traffic congestion. pollution. noise, accidents, increased transport costs and reducing urban 
amenity. 

The proposal will provide a bypass route to the west of these urban areas and will concentrate heavy 

vehicles on a purpose built, high standard road. The bypass will remove regional traffic from urban areas, 

help reduce transport costs and travel times and provide an appropriate level of accessibility for new and 

existing land use developments. 

The Metropolitan Transport Strategy (DOT, 1995) proposes a more balanced transport system for Perth to 

the year 2029. The Strategy promotes increasing use of transport alternatives while maintaining the 

efficiency of service and freight transport. Tonkin Highway is part of the heavy transport road network 
incorporated in this Strategy. 

4.2 CONSIDERATION OF ALTERNATIVES 

Planning in the Perth Metropolitan Region occurs at a number of levels. The main planning tools relevant 

to the proposal include the State Planning Strategy, Metroplan, Corridor Plans, Metropolitan Region 

Scheme (MRS). Metropolitan Transport Strategy, Structure Plans, Outline Development Plans and Local 
Government Town Planning Schemes. 

VOl 004-BSDO1 0037.90-ASV-PER.doc 	 7 	 WESTERN INFRASTRUCTURE 



Main Roads Western Australia 

Public Environmental Review - Tonkin Highway Extension 	 Proposal Justification 

While the proposal will be constructed by Main Roads the Ministry for Planning has coordinated the 

planning of the proposal (and the alternatives) and other landuses in the region over the last 38 years. This 

has included the South East Corridor Plan, South East Corridor Transport Study and various amendments 

to the MRS. All MRS amendments included formal public consultation and Parliamentary review and 

approval. The South East Corridor Plan involved public, industry and government consultation. The 

EPA provided strategic advice, pursuant to Section 16 of the Environmental Protection Act, on the South 

East Corridor Plan and MRS amendment 966/33 in 1995. The Department of Environmental Protection 

(DEP) was represented on the South East Corridor steering committee. 

During this lengthy public planning period alternatives were considered. A Controlled Access Highway 

reservation for the future extension Tonkin Highway from Mills Road Gosnells to Ranford Road, 

Forrestdale was included in the MRS as part of the 'South East Corridor Stage A Phase 1' (No. 300/33) 

major amendment. This work included a review of three alternative highway alignments in the vicinity of 

the Canning River. The MRS amendment process included formal public consultation and Parliamentary 

review and approval. The Controlled Access highway reservation from Ranford to Forrest Road was also 

included in the MRS as part of the South East Corridor Omnibus (No. 979/33) major amendment. This 

work included a review of three alternative alignments in this area. The initial preferred alignment 

involved almost no impact on bushland (Bush Forever site 345) or wetlands (Conservation Category 

wetlands) and was approximately 500 metres east from the current alignment. This alignment was 

selected, taking into account detailed flora and Aboriginal site surveys and in consultation with the MfP, 

local government, DEP, Water Authority of Western Australia, Western Power and CALM. A notice to 

disturb Aboriginal sites, pursuant to Section 18 of the Aboriginal Heritage Act, was lodged with the 

Minister for Aboriginal Affairs. Subsequently it was recognised that the preferred alignment in this area 

would impact a number of significant Aboriginal sites and the alignment was shifted west (to its current 

position) to avoid them. The MRS amendment and South East Corridor Plan was changed to reflect this. 
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5. 	ENVIRONMENTAL ASSESSMENT - BIOPHYSICAL FACTORS 

5.1 TERRESTRIAL FLORA - VEGETATION 

5.1.1 EPA OBJECTIVE 

Maintain the abundance, species diversiti', geographic distribution and productivTh' of vegetation. 

5.1.2 EPA SCOPE OF WORK 

conduct studies to identi/l; and map the diversity, distribution and condition oft/ic  existing vegetation 
which mar be directly or indirectly impacted by the proposal. 

Relate the mapped vegetation units to soil and landform  types 

Address the selection criteria for regionally significant bush in the Bush Forever Study. 

Describe the area of each vegetation complex and floristic communirl' type to be cleared and provide 

details ofoffsets  for the loss of significant  vegetation. 

Discuss direct and indirect impacts oft/ic  proposal on the existing vegetation. 

Describe proposed management measures to minimise clearing or loss of vegetation. 

Detail how the management measures will be carried out and to whose satisfaction  this work will he 
done. 

5.1.3 EXISTING ENVIRONMENT 

A comprehensive flora and vegetation survey was undertaken between 22-30 September 1998 and 

detailed in Tonkin Highway Extension - Mundjong Road Re -alignment: Vegetation, Flora and Fauna 

Assessment Survey (Ecologia, 1998). Sampling sites were chosen by means of aerial photographs and 

field observations so that the array of vegetation types were represented. Vegetation type, life-form 

strata, percentage cover, surface soil type, litter cover and disturbance details were recorded at 12 sites 

using 10 X 10 metre quadrats. Additional, opportunistic collections were made along the length of the 

road reserve and adjacent land. Vegetation mapping was through aerial photo interpretation. Remnant 

vegetation has since been more accurately remapped (May 2001) to bring this report up to date and is 

consistent with remnants mapped in Bush Forever. This recent mapping used aerial photography 

combined with ground verification of vegetation types and current condition. This survey is regarded as 

being consistent with EPA Position Statement No.3, General Requirements of Terrestrial Biological 
Surveys. The threshold of vegetation mapping is consistent with that used to produce Perth's Bushplan 

(WAPC, 1998) and Bush Forever (WAPC, 2000). 

5.1.3.1 	Flora 

A total of 320 taxa of vascular flora were collected from along the road reserve. Of this total. 89 (280/o) 

were exotic species (Section 5.3). The collection represented 63 families and 195 genera of ascular 
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plants. The families with the largest representation in the survey were the Myrtaceae (39 taxa). the 

Papilionaceae (32 taxa), the Proteaceae (28 taxa). the Poaceae (23 taxa), and the Cyperaceae (21 taxa). 

Twelve sites were sampled intensively and species' richness varied across the different vegetation types. 

The communities along Mundijong Road and the Banksia Woodland, near Wright Lake were the most 

species rich, a reflection of their generally good condition. A full list of the species identified from the 

twelve sample sites is found in Appendix A. and the location of the sites is shown in Figure 5.1.1. 

5.1.3.2 	Vegetation Types 

Seven broadly based vegetation types, one community complex associated with a specific habitat, and a 

complex of two of the vegetation types (nine mapping units) were recognised and mapped along the road 

reserve. Descriptions below are in order of their occurrence from north to south. 

5.1.3.2.] Riverine and Fringing Vegetation 

This woodland vegetation type occurred along all of the larger drainage channels crossed by the road 

reserve. it ranged from fairly open to dense depending on the history of disturbance. It is characterised 

by Flooded Gum (Eucalyptus rudis) often with Swamp Paperbark Melaleuca rhaphiophvlla) also in the 

canopy. There may be some Moonah (Melaleuca preissiana) also present. In all cases the understorey 

was significantly degraded and dominated by pasture and other weedy species. 

5.1.3.2.2 Floodplain Vegetation 

The few occurrences of woodland on floodplain (near the Canning River and at Cardup Road) contained a 

mix of Flooded Gum (Eucalyptus rudis) and Marri (orvmbia calophvlla). The canopy was dense, and at 

the Cardup Road site, the trees appeared even aged. In all cases the understorey had been severely 

impacted by human use. Some Asiartea fascicularis remained along with robust species such as 

.Jackconia sternbergiana and Acacia saligna. 

5.1.3.2.3 Melaleuca Shrubland/ Woodland 

Many of the wetter areas along the road reserve supported remnant Melaleuca shrubland. Species 

composiion varied both with the habitat and the condition. Swamp Paperbark and Moonah were the 

common canopy species. Other Melaleuca species may also he present and include Melaleuca thymoides, 

M. viminea and M. laterflora. Other shrubs which were common as understorey species included 

Beaufortia squarrosa, Pericalymma ellipticum, Juncus pallidus, and Astarteafascicularis. 

In most cases these remnants are dense with a closed canopy, even where grazing has affected the 

understorey. The vegetation type occurs scattered along the length of the road reserve, mainly north of 

Thomas Road. 
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5.1.3.2.4 Banks'ia Woodland 

Banksia Woodland occurs scattered between the Albany Highway and Forrest Road on higher ground. 

sometimes with deep sand as a substrate. It is generally an en woodland. Firewood Banksia (B. 
menziesii) and Candle Banksia (B. artenuata) are the most common canopy species. Depending on the 

particular habitat, Bull Banksia (B. grandis), Holly Leaf Banksia (B. ilicifolia),  Jarrah (Eucahptus 
marginata), Woody Rear (Xvlomelum occidentale) or Sheoak (4/1ocasuarina fraseriana) may also be 
present. 

Where present, the understorey consists of a diversity of low shrubs including .4cacia pu/c/ic/la. 
Hibbertia suhvaginara, Jacksonia sternbergiana, Petrophile /inearis and Stir/ingia larifolia. The herb 
layer is sparse with Burchardia umbe/lata and Caladeniaflava being widespread. 

5.1.3.2.5 Lake Edge communities 

The edge of Wright Lake closest to the proposal is significantly disturbed, but still shows signs of the 

zonation typical around wetlands which are permanently or temporarily inundated. The immediate edge 

of the lake floor is weedy with only sparse clumps of native rushes and some cotula coronopifolia 
present in a sea of perennial weeds. The fringing dune still has remnant Mela/euca curicu/aris present, 
but no understorey, and small depressions behind this dune support dense stands of Me/aleucapreissiana. 

The communities have been mapped as a single unit due to their limited extent. 

5.1.3.2.6 Mosaic Shrub/and 

These shrublands occur on winter wet flats of peaty sand. The vegetation is dense and low (1-2 m) with 

variable species composition predominantly from Proteaceac and Mvrtaceae families. The most 
widespread and abundant shrub species include sparse to open 1iminea juncea, Hakea varia, Hakea 
su/cara. Drvandra /indlevana, Verticordia plumosa. Me/aleuca viminea and Verticordia huegelii with 
isolated patches of sparse to open Allocasuarina /mcrostac/ira. J-Ivpocalvinnza angustifolia. Me/aleuca 

uncinata, Pericalvmma e//ipticum var. el/ipricuni. Ca/othamnus sanguineus, Banksia sphaerocarpa or 
Me/aleucapolvgaloides. Open patches are present where sedge and herb species are dominant. Sedge 

species include scattered to sparse Meeboldina caiia. C'entro/epis aristata. Lepidosperma squamatuni, 

Jso/epis nodosa and Desmoc/adusfiexuosus. Herb and grass species include scattered to sparse Dro.s'era 

glanclu/igera, D. gigantea, Borva sphaerocephala. Neurachne alopecuroidea, Stvlidium hu/biferum, 

Thelvmirra aniennifera, Hvpochaeris glabra, and Trihonanihes australis. 

These shrublands are found just south of the Southern River crossing, around Armadale Road and along 

the Mundijong Road reserve. 

5.1.3.2.7 Me/aleuca Shrub/and/Mosaic Shrub/and 

This mapping unit has been used for the remnant vegetation adjacent to Armadale Road as these two 

areas are a complex mosaic of diverse shrubland and Melaleuca shrubland or woodland. 
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5.1.3.2.8 Low Lying Marri Woodland 

This vegetation type is characterised by moderately dense Marri over mixed shrubs and sedge-like plants. 

These are dominated by sparse to open Kingia australis, Tetraria capillaris. Tetraria octandra. ('aesia 

niicrantha and Mesomelaena tetragona. Scattered but common shrub and herb species include 

A ustrostipa flavescens, Burchardia unzbellata, Haernodoruin spicatum. Conosperinunz huegelii. Drosera 

bulbosa, Xanthorrhoea preissii and Sowerbaea laxiflora. 

The only significant remnant, in good condition, is found along Mundijong Road. This remnant is 

confirmed as being community type 3a "Eucalyptus calophylla-Kingia australis Woodhnds on heavy 

soils" of Gibson et. al. 1994. This community is listed as critically endangered under Western Australian 

criteria of conservation status. It is also categorised as endangered under the Commonwealth 

Environmental Protection and Biodiversity Conservation Act. 

There are a number of small scattered remnants of Marri with little or no understorey (parkiand cleared) 

along the alignment. These are either so small and/or degraded that they have not been mapped on 

Figure 5.1.1 or in Bush Forever. Examples occur between Thomas and Orton Road, in the vicinity of 

Forrest Road and in the railiroad reserve south of Mundijong townsite. 

5.1.3.2.9 Spearwood Shru bland 

The main occurrence of this vegetation type on the road reserve occurs north of Armadale Road in a low 

lying area of peaty white sand. It is characterised by tall moderately dense shrubland of Kun:ea ericifolia 

with few native perennials in the understorey. 

This vegetation type would be included in the "Mixed Shrub Damplands" classification of Gibson et. al 

(1994) and is not considered to be threatened at present. 

5.1.3.3 	Floristic Community Types 

Vegetation along the proposal was not surveyed using the methodology adopted by Gibson et. al (1994) 

to determine which vegetation types correspond with known floristic community types. Given most 

vegetation is so degraded (low species richness), weed infested or small it has not been practical to 

determine, with any degree of certainty, the exact floristic community types along the alignment. 

Notable exceptions include vegetation at Mundijong Road, which is accepted as Community 3a. 

Notwithstanding this the following table indicates the inferred floristic community type which most 

closely resembles the vegetation types described in Section 5.1.3.2. 
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TABLE 5.1.1 Floristic community type which most closely resembles vegetation types. 

Vegetation Type Floristic Community Type* Reservation Management Status* 
Status* 

Riverine and Fringing II 	Wet Forests and Woodlands Well Reserved Low Risk 
Vegetation 

Floodplain Vegetation II 	Wet Forests and Woodlands Well Reserved Low Risk 

Melaleuca 4 	Melaleuca pressiana Well Reserved Low Risk 
Shrubland!Woodland Damplands 

Banksia Woodland 23a 	Central Banksia atrenuara Well Reserved Low Risk 
and Banksia rnen:iesii 

Woodland 

Lake Edge No comparable floristic NA NA 
Communities community type 

Mosaic Shrubland lOa 	Shrubland on Dry Clay Well Reserved Vulnerable 
Flats* 

Melaleuca lOa 	Shrubland on Dry Clay Well Reserved Vulnerable 
Flats* 

Shrubland!Mosaic 4 	Mela/euca pressiana Well Reserved Low Risk 
Shrubland Damplands 

Low Lying Marri 3a 	Eucalyptus ca/op/n/la- Unreserved Vulnerable 
Woodland Kingia australis Woodlands Critically Endaneered. 

on heavy soils Threatened Ecological 
Community** 

Spearwood Shrubland 5— 	Mixed Shrub Damplands Well Reserved Low Risk 

* 	Gibson et. al (1994) 
** English and Blyth (1997) 

5.1.3.4 	Vegetation Complexes 

During the assessment of the natural resources of the Darling System in the late 1970s,   the vegetation was 
described and mapped by Heddle (1980) to reflect the influence of landform, soils and climate on the 
distribution of the plant communities. A series of vegetation complexes were defined. The vegetation 
found along the proposal represents three of these complexes. The Forrestfield Complex covers all of the 
vegetation from north of the Canning River to the northern side of Southern River, and also at the 
southern end of the road reserve at the intersection of the South Western Highway. From the northern 
side of the Southern River to south of Forrest Road the vegetation belongs to the Southern River 
Complex. South of this, almost to the South Western Highway the road reserve traverses the Beermullah 
and Guildford Complexes; no remnants where mapped on the Beermullah Complex. 
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Table 5.1.2 shows the relationships between the vegetation complexes and the major geomorphic units on 

the eastern Swan Coastal Plain. 

TABLE 5.1.2 Vegetation Complexes and Geomorphic Units 

Vegetation Complex 
Geomorphic Unit Vegetation Types 

Forrcstfield Complex Ridgc Hill Shelf (foothills) Open forest of Corvmhia ca/ophvl/a-Eucaivpius 

Quartz sands with differing wandoo-E. marginata and woodland of E. 

amounts of gravel and clay: rnarginata-C ca!ophv//a-Casuauinafraseriana- 

light grey quartz sands and Banksia species. Fringing woodland of E. rudis in 

white quartz sands. the gullies that dissect this landform. 

Southern River Complex Bassendean Dunes/Pinjarra Open woodland of C. calophvlla-E. Inarginara- 

Plain transition Banksia species with fringing woodland of E. rudis- 

Light grey sands over silty Al. rhaphioph v/la along creek beds 

sands 

Beermullah Complex Pinjarra Plain Mixture of low open forest of C. obesa and open 

woodland of C. calophvlla-E. wandoo-E. 

marginara. Minor components include closed scrub 

of Melaleuca species and occurrence of 

Actinosrrohus pvrirn ida/is 

Guildford Complex Pinjarra Plain A mixture of open forest to tall open forest of C. 

ca/ophvlla-E. wandoo-E. marginara and woodland 

of E. wandoo. Minor components include E. rudis- 

Al. rhaphioph v/la. 

5.1.3.5 	Vegetation Condition 

Most of the remnant vegetation along the proposal has been completely degraded by some form of human 

use, though some important remnants remain. Visual assessments of the condition of each remnant was 

made using the Vegetation Condition Scale developed for the Bushland Plant Survey by Keighery (1994) 

and published in the Bush Forever (2000). The scale is reproduced in Table 5.1.3. The numerical 

notation (1-6) appears on the vegetation map in Figure 5.1.1. Few remnants are now in a condition of 

"Very Good" or above. 
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TABLE 5.1.3 Vegetation conditions scale. 

Map Notation Condition Description Definition 

Pristine Pristine or nearly so, no obvious signs of disturbance 

2 Excellent 
Vegetation structure intact, disturbance affecting individual species 

and weeds are non aggressive 

Vegetation 	structure 	altered, 	obvious 	signs 	of disturbance. 	For 

Very Good example disturbance to vegetation structure caused by repeated fires. - 
the presence of some more aggressive weeds, dieback, logging and 
grazing 

Vegetation structure significantly altered by very obvious sign of 

multiple disturbances. 	Retains basic vegetation structure or ability to 
4 Good regenerate it. 	For example. disturbance to vegetation structure caused 

by very frequent fires, the presence of some very aggressive weeds at 

high density, partial clearing, dieback and grazing 

Basic vegetation structure severely impacted by disturbance. 	Scope 
for regeneration but not to a state approaching good condition without 

5 Degraded intensive 	management. 	For 	examp Ic, 	disturbance 	to 	vegetation 

structure caused by very frequent fires, the presence of very aggressive 
weeds, partial clearing. dieback or grazing 

The structure of the vegetation is no longer intact and the area is 

6 Completely Degraded 
completely or almost completely without native species. 	These areas 
are often described as "parkland cleared'

, 
 with the flora comprising 

weed or crop species with isolated native trees or shrubs. 

5.1.4 ENVIRONMENTAL IMPACT 

The project will have a direct impact on the remnant vegetation present through clearing. Calculations of 
the potential magnitude of this impact coincide with the whole road reserve. These figures represent the 

maximum impact. 

5.1.4.1 	Direct Impacts 

Tables 5.1.4 to 5.1.7 give a breakdown of the impacted areas for the five Vegetation Complexes 

occurring along the road reserve. These three complexes are in turn broken down by vegetation type and 

condition. The six condition classes used in the assessment have been condensed into two categories for 

this summary of impacts. Condition classes 1-4 (Pristine, Excellent. Very Good and Good) are grouped 

as being "good", and classes 5 and 6 (Degraded and Completely Degraded) are grouped as "poort'. This 
summary thus indicates whether the basic vegetation structure is still present (grouped in the "good" 
category), even if the remnants have been significantly impacted by destructive influences. 
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TABLE 5.1.4 Maximum extent of clearing impacts on remnant vegetation of the Forrestfield 

Complex. 

VEGETATION 
FORRES TFIELD 

COMPLEX (Heddle) 

Riverine and 
Lake Edge 

Vegetation Type Fringing Floodplain Banksia Woodland 
Communities 

Vegetation 

Condition Good I 	Poor Good Poor Good Poor Good Poor 

1.31 0.67 3.55 1.38 
Impact Area (hectares) 

1.42 

TOTAL 2.73 - - 0.67 3.55 - - 1.38 

TABLE 5.1.5 Maximum extent of clearing impacts on remnant vegetation of the Southern River 

Complex 

VEGETATION 
SOUTHERN RIVER 

COMPLEX (Heddle) 

Riverine and Melal euca 
Melaleuca Banksia Spearwood 

Vegetation Type Fringing Woodland/Mos 
Shrubland Woodland Shrubland 

Vegetation aic Shrubland 

Condition Good 
[ 	

Poor Good Poor Good Poor Good Poor Good 
[ 	

Poor 

1.17 0.71 0.40 1.60 0.65 0.79 4.20 

0.36 0.59 5.31 1.10 
Impact Area 

0.84 
(hectares) 

2.63 

1.93 

TOTAL 1.17 1.07 6.39 - 1.60 0.65 6.10 - 530 - 

TABLE 5.1.6 Maximum extent of clearing impacts on remnant vegetation of the Guildford 
Complex 

VEGETATION 
CU ELDFORD 

COMPLEX (Heddle) 

Riverine and Fringing 
Vegetation Type Marri Woodland Mosaic Shrubland 

Vegetation 

Condition Good Poor Good Poor Good Poor 

1.11 0.28 0.71 
Impact Area (hectares) 

1.51 

TOTAL 1.11 - - 1.79 0.71 
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TABLE 5.1.7 Summary of maximum expected remnant vegetation impact. 

Vegetation 

Condition 

Forrestfield Southern 

River 

Guildford Maximum area 

impacted (ha) 

% of the 

Road Reserve 

Good 6.28 20.56 1.82 28.66 7 % 

Poor 2.05 1.72 1.79 5.56 1 % 

Total 8.33 22.28 3.61 34.22 80/0 

A total of 8.33 hectares of remnant vegetation in the Forrestfield Complex are potentially impacted by the 

proposal. Of this 2.05 hectares consists of isolated individuals. parkiand cleared areas or substantially 

altered vegetation. Clearing of the 3.55 hectares of Banksia Woodland near Wright Lake is the only 

significant impact on a local scale. However, the adjacent area which supports the large remnant of 

similar vegetation is unlikely to persist in the long term. It is in private ownership, is not included in the 

Bush Forever and is zoned for urban in the MRS. 

The Southern River Complex covers a substantial portion of the road reserve and the total potential 

impact is 22.28 hectares. Of this. 1.72 hectares is in poor condition. Loss of Melaleuca Shrubland, 

Riverine Vegetation, Banksia Woodland. Spearwood Shrubland and Mosaic heaths in the Armadale-

Forrest Roads area is signifrant as most of these remnants are contiguous, or nearly so. A total of 3.61 

hectares of vegetation in the Guildford Complex are potentially impacted by the proposal. However, the 

two hectares along Mundijong Road and the nearby road1rail reserve represent the only significant impact 

as all the other remnants are small, isolated and in poor condition. 

The vegetation along Mundijong Road has long been considered as significant (Keighery et. al. 1996). 

The significance is due to several factors: 

it represents a continuous corridor of remnant vegetation across the Swan Coastal Plain and is 

thus a record of the sequential changes in vegetation types from east to west; 

it is generally in good condition due to the width of the road and drainage reserves; 

some of the vegetation types present are species rich with several examples of Declared Rare and 

Priority Flora present: and 

the Shrublands and Marri Woodland are considered to be endangered. 

The proposal for the intersection of Tonkin Highway and Mundijong Road is shown in Figure 5.1.2. 
Should this concept for the interchange be adopted, limiting clearing to the footprint of the works will 

result in only around 0.5 hectare of Marri Woodland being impacted. Severing of the corridor of roadside 
vegetation is however unavoidable. 
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5.1.4.2 	Indirect Impacts 

Indirect impacts on vegetation inside and adjacent to the road reserve may include: 

over clearing; 

compaction of the soil and damage from heavy machinery; 

spillage of undesirable materials; 

disruption to the water regime; and 

dust from construction activities. 

5.1.5 ENVIRONMENTAL MANAGEMENT 

Clearing of vegetation along the road reserve will be limited to the footprint of the works. As final design 

for the project has yet to be done the degree to which remnant vegetation can generally be retained within 

the road reserve is not known. Bridges carrying the highway over the Canning and Southern Rivers and 

the rail line on the Mundijong Road re-aligned section will allow for retention of some vegetation, and for 

the existing vegetated corridor to be enhanced in these areas through landscaping once construction is 

complete. 

Rehabilitation and revegetation of areas within the road reserve will be an integral part of the project. 

Indigenous native species will be used in all revegetation and landscaping proposals for the proposal. 

/ 	Environmental management dealing with Bush Forever, weeds and diseases. DRF and Priority flora is 

addressed in Section 5.2, 5.3, and 5.4 respectively. 

5.1.5.1 	Mundijong Road Vegetation Mitigation Strategy 

Depending on final design. the disturbance to the existing vegetation along Mundijong Road may affect 

as little as a half a hectare of the Marri Woodland Community. The condition of this section of the 

vegetated reserve has previously been described as having significantly disturbed to completely degraded 

understorey (Keighery et. al. 1996), with extensive infestations of weedy perennial grasses and Watsonia 

species. Recent site visits have confirmed this to be the case. In places only the hardiest of native 

understorey species such as the Grass Trees and scattered Jacksonia sternbergiana or Sirlingia latifolia 

remain in the understorey. The whole length of the existing road reserve eastwards of the area of impact 

would benefit from active management to remove or reduce the perennial weed presence, and to promote 

or reintroduce native understorey species. 

Main Roads proposes to contribute to implementation of a staged management plan for the road reserve 

eastwards to Paterson Street to mitigate for the vegetation lost, such that a 'no net loss' or enhancement 

case can be demonstrated. The extent of Main Roads involvement would depend on existing initiatives 

being undertaken by the of the Shire of Serpentine Jarrahdale and Land Care or conservationlcommunity 
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groups. Subject to local government and community consultation and agreement, mitigation could 

include: 

weed control; 

access control; 

rehabilitation of old materials dump area near the rail crossing: 

revegetation; 

professional seed collection for inclusion in future revegetation programs in the Marri Woodland 

Community; and 

provision of educational or informative signage; 

As mentioned in Section 5.1.3.2.8 there are some completely degraded and very small patches of Marri 

remnants along the proposal. Taking into account the amount of degraded community between the 

proposal and Paterson Road (approximately 1.0 hectares) which could be enhanced and the objective to 

minimise vegetation clearing at Mundijong Road to 0.5 hectares the proposed Vegetation Mitigation 

Strategy it likely also compensate for these minor losses. Notwithstanding this and because of the low 

landscape character of the area every effort should be made to retain tall mature trees. 

5.1.5.2 	Commitment 

Prepare a Landscape & Revegetation Strategy Plan which addresses: 

visual amenity & wetland creation & enhancement: 

plant/seed source & propagation methods: 

fertilisation & irrigation if appropriate/required; 

topsoil management & compaction; 

mulching & soil stabilisation: 

weed control; 

soil & plant source material hygiene: 

timing & implementation schedule; 

monitoring and completion criteria; 

landscaping maintenance; and 

progress & compliance reporting. 

Prepare and implement a Landscape & Revegetation Management Plan consistent with the Landscape & 

Revegetation Strategy Plan. 
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Prepare and implement a Vegetation Mitigation Strategy for the loss of vegetation on the southern side of 

Mundijong Road. The Vegetation Mitigation Strategy will enhance the vegetation (Marri Woodland 

Community) eastwards to Paterson Road and address the following: 

weed control; 

access control; 

rehabilitation of old materials dump area near the rail crossing: 

revegetation: 

professional seed collection for inclusion in future revegetation programs in the Marri Woodland 

Community; and 

provision of educational or informative signage. 

5.1.5.3 	Summary 

Having regard to: 

the amount of cleared land along the proposal: 

thepoor condition of most native vegetation remnants: 

a Landscape and Revegetation Strategy Plan (Section 5.1.5.2) commitment: 

a Vegetation Mitigation Strategy (Section 5.1.5.1) commitment: 

a Wetland Mitigation Strategy (Section 5.6.5.2) commitment: 

a Drainage Management Strategy (Section 6.2.5.2) commitment, and 

a Design & Construction Environmental Management Plan (Section 8) commitment, 

it is concluded that the EPAs objective for this environmental factor can be met. 
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5.2 TERRESTRIAL FLORA - BUSH FOREVER 

5.2.1 EPA OBJECTIVE 

Ensure that regionally sign fi cant flora and vegetation communities in Bush Forever sites are adequate/v 

protected. 

5.2.2 EPA SCOPE OF WORK 

Identi6' and discuss potential direct or indirect impacts of the proposal on the conservation values of 
the proposal where it impacts on Bush Forever sites 65. 246, 255, 260, 345, 351, 365 &360 in the 

Context of Practice Note 18 of Bush Forever. 

Undertake the assessment at a level that allows the Selection criteria outlined in Bush Forever 

Volume 2 (WAPc, 2000) to be addressed in detail. The survey should address all relevant regional 

data sets outlined in Bush Forever, detail the site specific  vegetation and flora  attributes and take 

into consideration the EPA 's current Position Statement on 'General Requirements for Te,-restrial 

Biological Surveys for EJA in WA 

Document proposed management measures which will be implemented to ensure the values of Bush 
Forever sites are maintained. 

Provide details of a Vegetation Mitigation Strategi' for Mundijong Road Interchange including how 

this strategy will be implemented. 

Detail how the management measures will be carried out, and to whose satisfaction  this work will be 
done. 

5.2.3 EXISTING ENVIRONMENT 

Bush Forever replaces the System 6 recommendations as a blueprint for conservation of bushland of 

regional significance in the Perth Metropolitan Region. Eight Bush Forever sites cross or are adjacent to 

the proposal. Table 5.2.1 summarises the information on these sites. The sites are listed in order of 

occurrence from north to south along the road reserve, and the locations are shown on the Vegetation 

maps in Figure 5.1.1. 
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TABLE 5.2.1 Bus h Forever sites crossing or adjacent to the proposal. 

Site No. 	
J 

Location Significance 	
j 

246 Canning River. Road reserve crosses river in Martin. Regionally significant bushland 

with some existing protection. 

255 Dallen Road Bushland, Southern River'Gosnells. Road reserve Conservation category wetland. 

is adjacent to the site. 

260 Southern River and Adjoining Bushland, Westfield. Road Conservation category wetland 

reserve is adjacent to the site. 

345 Forrestdale Lake and Adjacent Bushland, Forrestdale. 	Road Regionally significant bushland 

reserve crosses the easternmost section of this site (just south of recommended for protection. 

Annadale Road).  

65 Abemethy Road Bushland, Oakford. Road reserve is adjacent to Regionally significant bushland 

the site. recommended for protection. 

351 Cardup Brook Bushland, Cardup/Peel Estate. Road reserve Conservation cateeorv wetland 

crosses this site immediately east of Hopkinson Road. 

360 Mundijong and Watkins Road Bushland. Road reserve crosses Recognised as regionally 

this site just cast of the Webb Road intersection, significant roadside vegetation 

containing threatened 

communities and rare flora. 

365 Byford to Serpentine Rail/Road Reserves and Adjacent Conservation category wetland. 

Bushland. Road reserve crosses this site. 

5.2.4 ENVIRONMENTAL IMPACT 

The proposal will directly impact five of the eight sites and a total of 8.21 hectares. 

Site 246— Canning River. 
The road reserve crosses this site. The maximum area of impact is 1.42 hectares. Bridge construction 

may enable some of the fringing vegetation to be retained. 

Site 255— Dallen Road Bushland. 
The road reserve is adjacent to and separated from the site by a gas pipeline easement. There will be no 

impact on this site. 

Site 260 - Southern River B ushland. 
The road reserve is adjacent to and separated from the site by a power line easement. There will be no 

impact on this site. 

Site 345 - Forrestdale Lake Bushland. 
The road reserve crosses the easternmost end of this site. The Forrestdale Wetland system is entered in 

the Register of the National Estate. Maximum impact, dependant on design and management is clearing 

of approximately 4.97 hectares of renmant vegetation (Banksia Woodland, Melaleuca Shrubland and 

Flooded Gum Woodland). 

F' 
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Site 65— Abernethv Road Bushland. 
The road reserve is adjacent to and separated from this site by a local road and road reserve (Hopkinson 

Road). There will be no impact on this site. 

Site 351 - Cardup Brook Bushland. 
The road reserve crosses this site. The maximumimpact will be clearing of approximately 0.28 hectares 

of parkland cleared remnant Flooded Gum/Paperbark trees. 

Site 360— Mundijong and Watkins Roads Bushland. 
The road reserve crosses this site. The maximum impact (including all of the highway reserve) is 1.82 

hectares. The actual impact on the Threatened Ecological Community (Man-i Woodland on heavy soils) 
is dependant on design and management and could be as low as 0.5 hectares. 

Site 365 - Byford to Serpentine RailfRoad Reserve. 
The road reserve crosses this site. While there is no mapped vegetation mapped in Bush Forever it is 

proposed to take the highway over the existing road and railway. 

5.2.5 ENVIRONMENTAL MANAGEMENT 

How impacts on regionally significant vegetation should be considered'managed is outlined in Bush 
Forever. Appendix 3 called "Site Implementation Guidelines Practice Notes" deals with impacts on 

regionally significant bushland in road and railway reserves. In this regard there is no requirement to 

replace vegetation and specifically in relation to proposal it states (pg.67): "Within land reserved in the 
MRS or local TPS for roads or railway purposes, there shall be a presumption that the construction 

authority has a rig/it to undertake the i-equired works for transport and associated infrasti-ucture 

In January 2001, the EPA released Bulletin 1007, which provides its advice to the Minister for the 

Environment on Bush Forever. The EPA strongly endorsed Bush Forever, recognised the proposition of 

negotiated planning solutions and made no statement regarding vegetation replacement or offsets. 

Similarly no mention of replacement or offsets was made in draft EPA Guidance Statement 10 (January 

2001 - Level of assessment for proposals affecting bushland areas within the System 6 and the southern 
Swan Coastal Plain Region). 

Notwithstanding the discussion above, Main Roads has committed to preparing and implementing a 

Landscape and Revegetation Strategy Plan and Design and Construction Environmental Management 

Plan, which apart from minimising the impact on Bush Forever sites, will most likely lead to an increase 

in the area and condition of native vegetation along the road reserve as a result of the proposal. For 

example, Main Roads will soon commence landscape works for the Kwinana Freeway extension and the 

estimated native seed requirement is 1.200 kilograms. Landscaping and revegetation initiatives will 

provide additional habitat variation in an area where existing remnants of native vegetation are small, 

mostly isolated and reduced in diversity. It is important to note that vegetation enhancement along the 

Mundijong Road reserve is proposed (Section 5.1.5.1) which will also be complemented by enhancement 
and creation opportunities proposed in the Wetland Mitigation Strategy. 
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5.2.5.1 	Summary 

Having regard to: 

the WA Government and EPA positions with regard to Bush Forever; 

a Vegetation Mitigation Strategy along Mundijong Road (Section 5.1.5.2) commitment: 

a Wetland Mitigation Strategy (Section 5.6.6.2) commitment; 

a Design & Construction Environmental Management Plan (Section 8) commitment: 

a Landscape and Revegetation Strategy Plan (Section 5.1.5.2) commitment; and 

a Drainage Management Strategy (Section 6.2.5.2) commitment, 

it is concluded that the EPA's objective for this environmental factor can be met. 
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5.3 TERRESTRIAL FLORA - WEEDS AND DISEASES 

5.3.1 EPA OBJECTIVE 

Ensure that regionally significant  flora and vegetation are adequately protected from the spread of weeds 
and diseases, including dieback. 

5.3.2 EPA SCOPE OF WORK 

Identifr weeds and diseases which may potentialli' cause adverse impacts as a result of 

implementation of the proposal. 

Jdenty5' the habitats that are most vulnerable to weed invasion or spread of diseases. 

Desci-ihe proposed management measures to prevent or mitigate the impacv of weed invasion and 

spread of disease during construction and operation of the road. For example, construction 
materials are to be weed and disease free. 

Detail how the management measures will be carried out, and to whose satisfaction this work will be 
done. 

5.3.3 ExIsTING ENVIRONMENT -WEEDS 

Eighty nine introduced flora species (28% of the total flora list) were recorded with Hypochaeris glabra, 
Ursinia anthemoides, Bri:a maxima and Ehrharta calycina being the most widespread. All weed species 
were recorded as scattered or moderate to high densities (<2-70%), and were widespread throughout the 

detailed flora transect sites and surrounding area. All survey sites had some weed species present. 
Appendix A lists the weed species, amongst other species, found within the proposal area, their status, 
location and distribution. 

5.3.4 ENVIRONMENTAL IMPACT - WEEDS 

The road reserve and adjacent land is already severely affected by weeds and agricultural grasses and 

pastures. There are pockets of adjacent remnant vegetation which are not degraded by weeds to some 

extent. Given the extent of earthworks and existing adjacent weeds proliferation of weeds will require 

significant weed control. The sheer volume of fill required to construct the road will make finding clean, 

weed free soil difficult and problematic. Weed species are aggressive primary colonisers and wind 

dispersed, therefore any exposed earthworked areas, even if derived from clean fill, are likely to be 

covered in weeds, propagated from seeds blown from adjacent infested areas. Appropriate weed control 

will therefore be a key consideration in the Landscape and Revegetation Strategy/Management Plan 
(Section 5.1.5.2) . 

5.3.5 ENVIRONMENTAL MANAGEMENT - WEEDS 

The most effective management measure to sustainably manage weeds is to return viable and clean top 
soil (containing a viable native seed bank, fungi and bacteria), mulch where appropriate and plant or seed 
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a mixture of native species including herbs, shrubs and trees. Emphasis should be placed on vigorous 

coloning native species. Ongoing maintenance and routine weed control is essential. Main Roads has 

provided a commitment to prepare and implement a Landscape and Revegetation Strategy Plan (Section 

5.1.5) consistent with these objectives. 

5.3.5.1 	Summary 

Having rerd to: 

a high proportion of weeds in the area: 

existing weeds in adjacent bushland areas; 

a Landscape and Revegetation Strategy Plan commitment, 

it is concluded that the EPA's objective for this environmental factor can be met. 

5.3.6 ExISTING ENVIRONMENT - DIEBACK 

The plant disease known in Western Australia as "dieback" or "jarrah dieback" is caused by an 

introduced, microscopic, soil-borne fungus of the genus Phvzophthora. The most destructive and 

widespread species is Phvrophthora cinnamomi ranas, which has caused irreversible decline of 

susceptible species from Eneabba in the north to Cape And on the south coast (Shearer & Tippett. 1989). 

5.3.6.1 	Land Cleared of Most or all Native \Tegetation 

Approximately 85 percent of the survey area has been cleared to some degree and cannot be assessed for 

disease distribution due to the lack of susceptible species. These areas have been designated the category 

of dieback uninterpretable (Figure 5.1.1). Some of the uninterpretable areas contain susceptible remnant 

species, but not in sufficient numbers to allow for accurate assessment. 

5.3.6.2 	Susceptible Native Vegetation 

Susceptible species include .4denanthos ci'gnoruin, Banksia attenuara, Banksia grandis, Banksia 

ilicifolia, Banksia nienziesii, Drvandra nivea, Patersonia spp.. Stir/in gia latifolia and Xanthorrhoea 

preissii. The predicted impact of Phytophthora cinnarnomi on these species is high. There are five areas 

of vegetation with sufficient numbers of susceptible species to indicate disease status. The five 

interpretable areas of renmant native vegetation are described below (Refer to Section 5.1 for a 

description of the vegetation in these areas). 

Area I - North of Wright Lake 

The vegetation is Jarrah-Banksia woodland on a sandy rise with many individuals of highly susceptible 

species. It has been degraded by grazing and possibly excessive burning, leading to loss of much of the 

understorey. weed invasion and tree deaths. The north-western edge contains a gas pipeline corridor 
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which has been severely disturbed and has minimal native vegetation. A small area appears to have been 

burnt quite recently. 

The site is moderately assessable for dieback and the road reserve appears to be dieback-free. There are 

old deaths but many surviving live individuals and some regeneration. There are some older scattered 

deaths but not in a pattern suggesting the presence of dieback. 

Damage likely to be associated with dieback was found further to the north-west, on the edge of a low-
lying 

ow-
lying area and along the edge of the highly disturbed area on the gas pipeline corridor. No samples were 

tested as this area is outside the road reserve. 

While the site has been rated as dieback-free the extent of past damage introduces some doubt that all of 

the site can be assessed dieback free with confidence. Nevertheless for the purposes of this assessment is 

has been assumed that the area is dieback free and management proposed accordingly. 

The patch of Banksia woodland is surrounded by low-lying areas which are probably extensively 

infected, and there is a high chance that dieback is present in other areas nearby. 

Area 2- Adjacent to and north of Armadale Road 
This vegetated area is a mixture of Melaleuca swamps. Kunzea regrowth, and heath on clayey sand. This 

area is completely infected by dieback. 

Area 3 - Adjacent to Armadale Road and Hanlin Road 
The original vegetation was Banksia woodland on a very low sandy rise, with much of this being cleared 

or severely degraded. The vegetation is readily assessable for dieback and is massively infected around 

the entire edge. The dieback-free area is very small, being less than 0.1 ha, and not protectable. 

Area 4 - Approximately 400 m south of Armadale Road 
The vegetation of interest is Banksia woodland on a sandy rise with many highly susceptible species. It is 

surrounded by vegetation in low-lying areas that has continuous infected areas, and they are probably all 

infected. 

The site is assessable for dieback and the majority of the Banksia woodland appears to be largely or 

wholly dieback-free. There are old deaths, but many surviving live individuals and some regeneration. 

Recent deaths are scattered and not in a pattern suggesting the presence of dieback. However, on the 
northern edge three samples were tested and one of Banksia attenuata produced Phytophthora 
cinnamomi. Two samples were tested in a previous study, but neither produced any Phytophthora. The 
Banksia woodland is most likely to be largely dieback-free, but the extent of past damage introduces 

some doubt that all of the site can be assessed with complete confidence. There is at least one infection 

on the northern edge of the Banksia woodland and others may be present along any of the edges which 
are Continuous with infected areas. 
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Area 5 - Adjacent to, and south of Mundijong Road 
This site is poorly assessable for dieback because of the degraded state of much of the vegetation, the lack 

of good indicator species and the extent of past disturbance. There was very limited potential for 

sampling in April 2001 because of the very diy conditions and lack of recent deaths. 

Phvtophthora cinnamomi was found in dead Xanthorrhoea in the Marri vegetation I 80m east of the 

boundary of the heath and the Marri woodland, and 60m west of this boundary in the area of denraded 

heath. Previous work identified an isolation of Phvtophthora cinnamomi from a group of dead 

Xanthorrhoea in the Marri woodland. but regarded the rest of the site as dieback-free. 

Given the degree of disturbance, the wetness of the area and the presence of the drain, it is likely that all 

of the area which is proposed to be disturbed (east of Webb Road) is infected with dieback. 

The area of better quality heath to the west of Webb Road, which will not be disturbed, is largely free 

from dieback. This area is at least partly infected, particularly along the southern edge where spoil from 

the drain has been excavated. Any infections are most likely to be on the edges. 

5.3.6.3 	Cryptic Infection 

The probability of Phytophthora cinnamomi infection in non-susceptible hosts is high as there are many 

potential disease vectors between existing infections and uninterpretable areas. Eucalyptus rudis along 

the Canning River and Southern Rivers, and Melaleuca shrublands within the wetland complexes provide 

an ideal, moist environment for Phvtophthora and it is certain that they are infected with cryptic disease. 

The reason for the lack of expression in the understorey is due to a complex relationship between the 

pathogen, the host and the environment. 

The entire disturbed area is rated as dieback uninterpretable and must be considered as being dieback 

infected. 

5.3.7 ENVIRONMENTAL IMPACT 

Phvtophthora cinnarnomi is the most widely recognised plant pathogen responsible for jarrah dieback, 

however jarrah is not the only species susceptible to this fungal dsease. Phvtophthora cinnamo,ni is 

widely distributed in, and is a major threat to the Banksia woodlands that surround Perth (Shearer & 

Tippett, 1989). The dieback status along the proposal is deemed to be primarily infected, due to the 

significant amount of historical disturbance. Movement of earth during construction, and increased traffic 

through the area may serve to introduce or spread the disease to uninfected areas. 

Three of the five segments of susceptible native vegetation are mostly infected with Phvtophthora 

cinnamomi. Without preventative measures. there will be autonomous spread of disease from the infected 

areas to the disease free vegetation along a disease front, at a rate of approximately one metre per annum 

(Shea & Dillon. 1980). 
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Two areas are currently interpreted as "dieback free" (Figure 5.1.1 Sheet 1 and 2): 

1) 	Area 2 - approximately 400 m south of Armadale Road 

Area 2 is associated with Bush Forever site 345 which is privately owned. zoned Rural and 

may be purchased and reserved for Parks and Recreation during the Bush Forever 

implementation process. On this basis appropriate hygiene management will be important in 

this area during construction. 

ii) 	Area 5 - north of Wright Lake. 

Area 5 is not a Bush Forever site, it is privately owned and zoned Urban. This vegetation is 

not in Bush Forever, is currently regarded as locally significant and given the zoning, will be 

developed for urban purposes at some stage in the future. This area is being evaluated by the 

DEP using the Bush Forever regional significance criteria. Discussions with the Bush 

Forever office have indicated that because of its urban zoning it will not be considered for 

inclusion in a future Bush Forever update. It should also be noted that the gas pipeline 

easement which runs to the west of the road reserve is already infected with dieback. 

The distribution of Phytophihora cinnamorni in the proposal survey area cannot be fully determined due 

to the lack of susceptible species and this is largely a function of the level of clearing in and adjacent to 

the road reserve. Observations of Phvtophthora cinnamoini symptoms in remnant banksia woodlands in 
the vicinity of the proposal area indicate that the pathogen is wide spread, and it is probable that there is 

cryptic infection in non-susceptible plant species throughout the uninterpretable area. 

On this basis it is concluded that impact of Phviophthora cinnamoni is already widespread, and except 
for Area 2, the proposal is unlikely to cause any further significant impact. 

5.3.8 ENVIRONMENTAL MANAGEMENT 

In determining appropriate management measures it is necessary to consider the nature of surrounding 

landuse. the level of clearing, current infection, physical conditions and 'protection' status and 

susceptibility of adjacent native vegetation. The decision on whether to protect native vegetation from 

vectored or autonomous disease spread is made on the basis of the size of the disease free area, the 

expected effectiveness of hygiene controls, intrinsic and ecological values, and other vegetation 

threatening processes (fire, weed invasion, clearing, hydrological modification, etc). Therefore the 
following considerations are important: 

the majority of the road reserve is dieback infected, suspected of being infected, or will not I 

affected by disease introduction due to no susceptible native species being present; 
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some dieback free areas identified do not require any management as they will be cleared for road 

construction; 

the road reserve is predominantly on a palusplain; it will therefore be possible to restrict all road 

drainage to existing infected or suspected infected drainage features, thereby preventing spread to 

potentially dieback free adjacent land: and 

there is currently no restriction to soil movement by traffic using both sealed and unsealed roads 

in the area; and as this is likely to continue, the effectiveness of any hygiene measures adopted 

during road construction may be compromised. 

Given the results of the dieback assessment survey and the considerations outlined above, dieback 

management measures are not deemed to be necessary, other than preventing the spread of the disease 

beyond the road reserve during construction, either from vehicle or soil movement. Dieback management 

measures will be required for Area 2 (Bush Forever site 345). 400 metres north of Armadale Road: 

specifically: 

washing down of vehicles in dry and wet conditions; 

restricting access to dieback free areas using flagging and signage: 

ensuring plant, materials, soil or vehicles are always located in the road reserve; 

maintaining on site detention of storm\vater with overflows directed away from bushland; 

hygiene training for construction workers: 

monitoring; and 

compliance reporting. 

5.3.8.1 	Summary 

Having regard to: 

low area and poor condition of vegetation in or adjacent to the road reserve; 

extent of existing dieback infection: 

prevailing wet soil conditions: 

historic, current and future landuses; 

a Design & Construction Environmental Management Plan (Section 8) commitment; 

it is concluded that the EPA's objective for this environmental factor can be met. 
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5.4 TERRESTRIAL FLORA - SIGNIFICANT, DECLARED RARE & 

PRIORITY FLORA 

5.4.1 EPA OBJECTIVE 

Protect Declared Rare and Priority Flora, consistent with the provisionS oft/ic Wildlife conservation Act 

1950, and the Environment Protection and Biodivdersitv Act 1999. Protect other flora  of conservation 

significance. 

5.4.2 EPA SCOPE OF WORK 

Identifi' species of Declared Rare and Priority Flora, if any, which nzav be direct/v or indirect/v 

impacted by the proposal. 

Identfi' other species of sign Ulcance that may be impacted by the proposal and discuss the reason for 

their conservation significance. These species ma' include undescribed taxa: new records for the 

region: species or taxa that are endemic to the region or at the limit of their range: or species 

confined to specific  sites of limited occurrence in the region. 

Retain voucher specimens for all signif icant  species and lodge then with the WA Herbarium. 

. 	Flora survey work should be undertaken during the flowering season (late winter/spring). 

Describe management measures ('if am') to prevent impacts on Declared Rare and PriorTh' Flora, 

and to whose satisfaction the work will be done. 

5.4.3 EXISTING ENVIRONMENT 

One Declared Rare Flora (DRF) species I'erticordia plum osa var. pleiobotrva, and populations of the 
Priority 3 species S,ynaphea acutiloba and S. pinnata for which the Department of Conservation and Land 
Management holds prior records were confirmed in the vicinity of the road reserve. In addition, the 
Priority 3 species Haemodorum loratum was located just outside of the road reserve. The locations of 
these individuals or populations are shown on the Vegetation map at Figure 5.1.1 Sheet 1, 2 and 4. 

Verticordia pluinosa var. pleiobotrva 
Verticordia plumosa var. pleiohotrva is a shrub, approximately 60 cm tall with clusters of opposite blue 
green, narrow leaves. Its flowers are purple pink in relatively dense spikes. This shrub is found scattered 

along Mundijong Road 2 km west of Mundijong, south west of the interseclion of Webb Road. There are 
approximately 100 plants in the population close to Webb Road all of which are outside of the MRS road 

reserve. Another population is known from Bush Forever Site 65 along Abemethy Road in Oakford. 

Synaphea acutiloba 

Svnaphea acutiloba is an undershrub up to 0.7 m high, with short thick stems near ground level bearing 

erect leaves and peduncles. The flowers are yellow. 3-4 mm long, and glabrous. Apparently endemic to 

the Perth region and confined to a small area near Perth, S. acutiloba is recorded mainly from the Darling 
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Scarp and the eastern part of the Coastal Plain. This species flowers between July and September. This 

species is very similar to S. petiolaris with which it should possibly be combined. A small population is 

located on the Connell Road verge in Martin close to the boundary of the proposal road reserve. 

Synaphea pinnata 
Svnaphea pinnata is an undershrub, with short thick stems near ground level, bearing erect leaves and 

axillary peduncles. Its flowers are yellow, about 7 mm long and glabrous. The species is endemic to the 

Perth region and flowers from September to October. St'naphea. pinnata is recorded from Millendon to 

Gosnells. on or adjacent to the Darling Scarp. A small population is located on the Connell Road verge in 

Martin close to the boundary of the road reserve. 

Haenodorum 1oratun 
I-Iaernodoruni loraturn is a bulbous, perennial herb with an inflorescence 45 - 120 cm tall and black or 

greenish or brownish black, scented flowers that appear between September and November. Its leaves are 

basal (usually one, occasionally two) and cauline, sheathing at the base. in all known species of this 

genus, the bulb and underground part of the stem is orange/red in section, hence the common name of 

Bloodroots (Marchant ci al.. 1987). H. loratuin is typically found on grey or yellow sand in low 

shrublands or in BanksiaiEucalyptus woodlands. 

This species has a distribution in south west Western Australian from Perth to Moora but currently only 

12 populations are known, recorded from Eneabba, Bullsbrook and Wattle Grove. Only some of these 

populations are secure, occurring in the Lesueur National Park. A few populations are on crown land 

while most occur on Shire road verges or private lands. During the current survey H. loratiun was 

identified from the Western Power reserve north east of Ranford Road. 

5.4.4 ENVIRONMENTAL iMPACT 

One species of DRF ( Verticordiaplurnosa var. pleiobotri'a) and three Priority 3 species occur in the area, 

close to. but outside of the road reserve. Based on currently known population of Declared Rare and 

Priority flora no impact is expected, however they may be subject to indirect impacts during construction. 

5.4.5 ENVIRONMENTAL MANAGEMENT 

The following management measure will ensure indirect impacts are minimised. 

Synaphea acutiloba and S. pinnata 

These populations are on the edge of the proposal at Connell Road. Prior to construction the populations 

will be located and pegged. In the event that they cannot be avoided, CALM will be advised prior to the 

removal of specimens to ensure that steps for transplant or seed collection are implemented. 

Haernodorum 1oratun 

This Priority 3 species is located well outside of the road reserve and will not be impacted. 
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Verticordiaplumosa var. pleiobotrya 

While this population of DRF lies outside the road reserve the population will be located and pegged as a 

precautionary measure. This action will be addressed in the Environmental Management Plan. 

5.4.5.1 	Summary 

Having regard to: 

there being no Declared Rare or Priority flora species in the road reserve: and 

a Design & Construction Environmental Management Plan (Section 8) commitment, 

it is concluded that the EPA's objective for this environmental factor can be met. 
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5.5 TERRESTRIAL FAUNA 

5.5.1 EPA OBJECTIVE 

Maintain the species abundance, divers itv and geographical distribution offauna. 

Protect Special/v Protected (Threatened) Fauna and Priority Fauna species and their habitats. 

consistent Ti'ith the provisions of the Wildlife conservation Act 1950 and the Environment Protection 

and Biodiversirv Act 1999. 

5.5.2 EPA SCOPE OF WORK 

Baseline studies to ident?ft existing fauna in the project area. 

Discuss the potential direct and indirect impacts of the proposal on the existing fauna and their 

haoitais. 

Describe proposed management measures to ensure maintenance of abundance, diversity and 

distribution of the fauna. 

Detail how the management measures will be carried out, and to whose satisfaction  this work will be 

done. 

Identi/i areas, including adequate buffer :ones, that may provide habitat of threatened species or 

species that may be particularly sensitive to disturbance associated with the proposal. 

Identij5' species ofspeciallv  protected and priority fauna and their habitats, which may be direct/v or 

indirect/v impacted by the proposal. The road should not form a barrier to natural fauna movement 

or corridors. 

Describe management measures ('if am) to prevent impacts on Special/v Protected and Priority 

Fauna, and to whose satis/2ictio,z the work will be done. 

ldentifi' risks of exotic species and diseases being introduced to the environ,nent. 

5.5.3 EXISTING ENVIRONMENT 

The fauna assessment methodology involved an extensive literature search, consultation of relevant 

authorities (CALM and WA Museum) and a reconnaissance field survey to classify and map major fauna 

habitats, determine significance and delineate fauna high conservation value areas (if any). 

5.5.3.1 	Regional Context 

The Swan Coastal Plain lies in the south-west portion of the southern Bassian zoogeographic region 

(Serventy & Whittell, 1976) and in the Darling Botanical District of the mesic South-West Botanical 

Province (Beard, 1981). It is a biogeographic region of considerable environmental significance, 

described in the Biogeographic Regionalisation of Australia (ANCA, 1997) as: 
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"Low lying coastal plain, main/v covered with woodlands. it is dominated bi' Banksia or Tuart on 

sandy soils, Allocasuarina obesa on out-wash plains, and paperbark in swampy areas. In the east, the 

plain rises to duricrusted Meso:oic sediments dominad by .Jarrah woodland. Warn Mediterranean 

climate. Three phases of marine sand dune development provide relief The out-wash plains, once 
dominated by A. obesa-niarri woodlands and Melaleuca shrublands, are extensive on/i' in the south." 

The coastal plain consists of several geomorphological elements: these are from west to east the 

Quindalup Dunes, Spearwood Dunes and Bassendean Dunes, occurring in bands roughly parallel to the 

coast. Further inland and approaching the base of the Darling Scarp these sediments merge into the 

Pinjarra Plain, with the Ridge Hill Shelf at the edge of the hills. The majority of the road reserve 

traverses areas of the Pinjarra Plain geomorphological unit, with only a portion of the road reserve 

extending into the eastern edge of the Bassendean Dune system, near to Forrestdale Lake. Areas lying at 

the interface of the Bassendean and Pinjarra Plains systems and termed the Southern River Complex also 
occur in the area. 

Botanically the region includes species from the relatively more xeric districts of Irwin to the north and 

Avon to the east, in combination with species from the wetter south-west. In addition, the Swan Coastal 

Plain is the centre of distribution for many flora species and contains numerous endemics, resulting in 

comparatively high species richness. The biogeographic patterns of the fauna parallel those of the flora: 

the area containing predominantly mesic south-western species with some northern elements, resulting in 
relatively high species richness, but with few endemic fauna species. 

With colonisation and development of much of the Swan Coastal Plain for agricultural and then 

residential purposes, regional and local extinction of numerous vertebrate (particularly mammalian) 

species has occurred. Changes in distribution and abundance of the vertebrate fauna as a consequence of 

urban development have been described in some detail by How and Dell (1993). Habitat modification 
and fragmentation and exotic predators are thought to be the primary factors that have caused a dramatic 

reduction in the species richness of the region (Kitchener et al.. 1978: Storr, Harold and Baron, 1978. 

How & Dell. 2000). Fire, particularly increased fire frequency in urban bushland remnants, is also 

thought to have had a negative influence on the fauna (How, 1978), with some vertebrate taxa more 
strongly impacted than others (Dell & How, 1995). 

In contrast to other parts of Western Australia, the proximity of the region to the Metropolitan area has 

resulted in greater amounts of research on the fauna, particularly the vertebrates which are comparatively 

well documented. An extensive regional vertebrate fauna survey was undertaken by the Western 

Australian Museum in the late 1970's (WA Museum, 1978). Since that time a series of studies have been 

undertaken, concentrating particularly on bushland remnants in the Perth area (How & Dell, 1994, 2000; 

How et al., 1996). How et al. (1996) surveyed seventeen locations in Perth and recorded a total of 92 bird 
species, six native mammals, 11 amphibians and 39 reptiles. How and Dell (1994) suggest that the suite 
of reptile species occurring at a given locality is influenced by landforrn (and consequently vegetation). 

They recognised three sub-regions that are associated with the geomorphological elements of the region; 

Darling Plateau and Scarp, Swan Coastal Plain and Offshore Islands. Several surveys of individual 
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remnants have also been published, these include herpetofauna (Maryan. 1984) and general vertebrate 

fauna studies (How & Dell, 1990 Turpin. 1990, 1991a, 1991b). 

Harvey, Dell, How, Kostas and Waldock (1997) surveyed invertebrates at four bushland remnant sites in 

the Perth area. They targeted arachnids, centipedes, cockroaches and parasitic wasps. and found that as 

with most reptiles (How & Dell, 2000). larger bushland remnants support a greater diversity of species. 

Information on the region's fauna also arises from environmental impact assessment carried out for 

proposed development projects, research projects by the Department of Conservation and Land 

Management (CALM) and continued sporadic opportunistic collecting by amateur naturalists. Bush et al. 

(1995) have produced an informative photographic guide to the reptiles and frogs of the Perth region, and 

Storr et al. (1978) provide information on the birds of the Swan Coastal Plain. 

The nearest and most relevant study of vertebrate fauna includes three sites on the Foothills/Pinjarra Plain 

geomorphological unit; Hartfield Park, Brickwood Reserve and Cardup Reserve (Harvey, Dell, Haw, 

Waldock, 1997). A total of 63 species of birds, six amphibians, 32 reptiles and four native mammals 

were recorded during the study. however not all the sites are on the eastern side of the Swan Coastal 

Plain. A high diversity of frog species, and a diverse avifauna assemblage, including breeding species, 

was characteristic of the survey sites most similar to remnants in the proposal area. 

5.5.3.2 	LocaL Context 

The proposal lies within the boundary of the major zoogeographic region of the mesic South West, or at a 

finer scale within the Swan Coastal Plain bioregion. Broad scale habitat fragmentation due to historical 

and present land use has reduced the capacity of the area to sustain natural levels of biodiversity. Suitable 

pockets of habitat remain, within which more common fauna species may persist. On the basis of 

literature searches and known habitat preferences, the area may support up to 17 native and five 

introduced mammal species. 91 non-passerine and 53 passerine birds, 46 reptiles and I I frog species 

(Appendix B). 

It was considered that habitat assessment and signs of animal activity would provide sufficient detail to 

deduce a comprehensive description of the fauna most likely to be encountered in the area. Based on the 

identification of five key habitat types. and a detailed review of relevant fauna surveys in the Perth area, 

an assessment of fauna likely to occur in the vicinity of the road reserve has been documented in the 

following sections. This provides the basis of appropriate management strategies to reduce potential 

impacts. 

Fauna studies relevant to the Perth Region and Swan Coastal Plain are detailed in Section 5.5.3.1. Of 
these studies, the most relevant is an assessment of the ground fauna at several sites on the eastern side of 

the Swan Coastal Plain and at the base of the Darling Scarp by Harvey, Dell, How and Waldock (1997). 

Two of the sites surveyed. Brickwood Reserve and Cardup Reserve are in close proximity (although not 

immediately adjacent) to the southern section of the proposal. 
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Brickwood Reserve (Bush Forever Site 321) consists of swampland and associated upland areas of Marri 

and Banksia woodland. Frogs were abundant at this site, with five species recorded all of which are 

widespread in the Perth region. A total of 33 bird species were recorded, including the regionally 

significant Painted Button-quail Turnix varia. Brown Goshawk Accipiterfasciatus, Western Rosella 
Plati'cercus icterotis and Varied Sittella Daphoenositta chrvsoptera. The Western Grey Kangaroo 
Macropusfuliginosus and Southern Brown Bandicoot Jsoodon obesulus were the only native mammal 

species recorded. Thirteen reptile species were recorded, the most significant species being the snake Sura 
gouldii, also recorded at Cardup Reserve. 

Cardup Nature Reserve (Bush Forever Site 352) consists of Jarrah, Banksia and Marri woodland with 
some areas of Melaleuca preissiana. Four amphibians and 14 reptile species were recorded from the 
reserve. The Southern Brown Bandicoot isoodon ohesulus was the only native mammal species recorded 
from the area. A total of 44 bird species were recorded; this is the highest number for any of the sites on 

the eastern side of the coastal plain examined during the study. Regionally significant species recorded 
were Painted Button-quail Turnix varia, Western Rosella Platvcercus icterotis, Red-tailed Black 
Cockatoo Calvptorhvnchus hanksii, Grey Shrike-thrush C'olluricincla harmonica, Splendid Fairy-wren 
Malurus splendens and Varied Sittella Daphoenositia chn'soptera. 

5.5.3.3 	Fauna Habitats 

Five main fauna habitats were identified within the proposal area: 

5.5.3.3.1 BW Banksia Woodland 

This habitat includes Bankcia ,nen:iesii woodland with some Jarrah Eucalyptus inarginata and 
Allocasuarina fraseriana (Flora Site 2). and B. atlenuata woodland (Flora Site 5) over mixed low 
shrublands on sandy Bassendean soils. These areas are important for birds attracted to flowering plants 
and also may support a diverse reptile community. 

5.5.3.3.2 MS Mi'rtaceous Shrublands 

This habitat includes several similar types of dense low Myrtaceous/Proteaceous shrublands in dampland 

(seasonally inundated) areas, frequently with a diverse herb layer. This includes Melaleucapreissiana and 
Beaufortia squarrosa shrubland (Flora Sites 6. 7 & 11), Kun:ea ericifolia  thicket (Flora Site 12) and 
Myrtaceous/Proteaceous shrublands mosaics (Flora Sites 4, 8 & 9) 

5.5.3.3.3 WL Wetlands 

The edge of Wright Lake is seasonally inundated and comprises a dense sedgeland dominated by 
Schoenoplectus littoralis with sparse Baumea juncea (Flora Site 3). The lake itself is likely to be 
permanent and supports a variety of waterbirds and frogs. 
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5.5.3.3.4 EW Eucalvpt Woodlands 

This includes two woodland types, the first is riverine Flooded Gum Eucalyptus ,-udis forest over 

Melaleuca rhaphiopkvlla with a degraded understorey dominated by dense weeds (Flora Site 1). 

Dominant weeds include Ehrharta longflora (Veldt Grass). Mvrsiphvllum asparagoides (bridal creeper) 

and Zaniedescizia aethiopica (arum lily). This habitat type includes the stream zones that the road reserve 

crosses, including the tributaries of the Canning River, the Southern River, Cardup Brook and Medulla 

Brook. The second type included in Eucalypt Woodland habitat is a Marri Corvnibia calophvlla low 

forest over Kingia australis, mixed shrubs and dge like plants (Tetraria spp.) with a deep leaf litter 

layer (Flora Site 10) in the south along Mundijong Road. These areas are similar structurally although the 

dominant tree species are different. 

5.5.3.3.5 PA Pasture 

The majority of the area comprises areas cleared of native vegetation. There are few, usually isolated 

standing trees in these areas, with a dense understorey of weeds. including grasses and herbs. Like much 

of the area, many pasture areas are seasonally inundated. 

The number of species expected to occur within each habitat is summarised in Table 5.5.1 The total 

number of species found in the area is also summarised in this table. 

TABLE 5.5.1 Summary of expected vertebrate fauna. 

Vertebrate 

Group 

No. of 

Families 

No. of Species  

BW MS [ 	WL EW [ 	PA TOTAL 

Native Mammals 10 IS 11 10 14 8 20 

Introduced Mammals 4 5 5 4 5 5 5 

Birds 42 68 69 90 88 56 145 

Reptiles 9 39 28 11 30 7 46 

Frogs 2 4 8 10 9 7 11 

TOTAL 67 131 120 125 145 83 227 

5.5.3.4 	Mammals 

Site assessment surveys, in conjunction with literature searches, have revealed that up to 20 native and 

five introduced species of mammal may occur in the area (Appendix B). Native mammal species would 

be primarily confined to areas of remnant bushland, whereas introduced mammal species are common in 

disturbed areas. 

The Eucalypt Woodland habitat potentially supports one of the richest native and introduced mammal 

communities with 13 and five species respectively (Appendix B). The Banksia Woodland habitat is 

likely to supports a similar mammal fauna assemblage. Both of the habitats are relatively similar in terms 

of their structure, however the presence of the eucalypt species allows more refuge for mammals. Large 

eucalypts provide hollow logs used for nesting by the larger possums such as the Common Wushtail 
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Possum Trichosurus vulpecula. Woodland vegetation provides a platform for species of bats that glean 

insects from foliage, such as Gould's Long-eared Bat. Ni'ctophilus gouldii. 

The wetland areas provide suitable habitat for a number of mammal ecies. native and introduced. 

Scrubby habitat or areas of dense low ground cover are ideal for the Southern Brown Bandicoot, Isoodon 
obesulus. However bandicoot populations can be adversely affected by degradation of vegetation due to 

grazers, or the absence of regular fire that stimulates the changing mosaics of vegetation that this species 

favours. The presence of water also increases the diversity of aerial invertebrate species which in turn 

provides a food resource for the nine expected bat species. Damplands, having a high density of 

macrofauna (both mammals and otherwise) also provide good habitat for feral predators such as cats and 
foxes. 

Several species are considered very unlikely to be recorded for the area, but the possibility cannot be 

ignored. The persistence of the Southern Brown Bandicoot in nearby Forrestdale Lake highlights the 

occurrence of a rare species adjacent to affected areas, and this species is able to persist in relatively small 
remnants. 

The habitats within the area can be considered, at best, only marginally suitable for habitat specific 

species such as the Honey-possum Tarsipes rostratus and Western Pygmy Possum Certartetus concinnus 

(Strahan. 1995). Museum records indicate prior records of the Honey-possum within or close to the area, 

and the Western Pygmy Possum has been recorded nearby in an area of bushland (Harvey, Dell, How and 
Waldock, 1997). 

5.5.3.5 	Birds 

With consideration given to the diverse nature and quality of habitat within the area, the avifauna 

community may consist of up to 145 species from 42 families (Appendix B). This comprises 91 non-
passerines and 54 passerines. The bias towards non-passerine avifauna in the area is a function of the 

availability of wetlands which support many of the waders and water birds that constitute a large part of 
the avifauna. 

The wetland habitats have the potential to support the richest bird communities with 100 species. This is 

largely due to the abundance of waterbirds (including waders. ducks, herons etc.) in these diverse 

communities. Due to its close proximity to Forrestdale Lake, a known site for waterbirds and migratory 

waders. Wright Lake is likely to support a wide variety of waterbird species, dependent on seasonal 
variation in water levels. 

The Eucalypt woodland has a variety of microhabitats and niches and also has a reasonably large 

potential avifauna community of some 88 species. The less vegetated heath shrubland, and more 

disturbed Banksia woodland habitats, have less rich potential bird communities, with 68 and 69 species 

respectively. Thirty-seven species potentially occur within all five habitat types. This includes the 

predominantly aerial raptors, swifis, swallows and martins. 
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Pasture habitat is expected to support the least number of species due to the lack of structural complexity 

of this habitat and the poor representation of native vegetation which provides a shelter and food resource. 

Some species are advantaged by these open areas, and tend to be quite common. These include Willie 

Wagtail Rhipidura leucophn's. Magpie-lark Grallina cyanoleuca. Magpie Gvnznorhina tibicen. and some 

of the ducks and ibis that feed in inundated paddocks. 

Vegetation remnants are particularly important for providing habitat to maintain small passerine birds. 

Myrtaceous shrubland and Banksia woodland habitats are expected to support a variety of species 

including thornbills, honeyeaters, fairy-wrens and fantails. Of the species identified in Bush Forever 

(WA Planning Commission, 2000) as significant birds of the Swan Coastal Plain, Splendid Fairy-wren 

Malurus splendens, White-browed Scrubwren Sericornisfrontalis,  Yellow-rumped Thornbill Acanthi:a 

chrvsorrhoa and several species of Phvlidonvris honeyeaters are expected to occur in these habitats 

within the area. 

Over one-third of the observed and expected species of birds would be considered to have broad 

distributions not restricted to one biogeographic region. Obviously, most of the migratory species are 

considered wide-ranging. Over half (ie. 53%) of the species potentially occurring within the area have 

Bassian biogeographic origins (Blakers et al.. 1984). This is to be expected given that the area falls 

within this biogeographic region. Few species have affinities with the more and Eyrean biogeographic 

region. Five species may be considered Torresian in origin, including the Little Egret Egretla garetza. 

Many of the species potentially occurring within the area are unlikely to be resident members of the 

avifauna community, however they may be transitory. hregular visitors. Among the species unlikely to 

occur as residents are several of the raptors, nomadic waterbirds such as the ibis, herons and spoonbills, 

and nocturnal birds. In most cases these species are sufficiently uncommon, or the representation of 

preferred habitat within the area is inadequate, however, the possibility of encountering such species must 

be considered (Blakers et al., 1984). 

5.5.3.6 	Reptiles and Amphibians 

Though the majority of habitats within the area have suffered disturbance, remnant vegetation and other 

areas may still support up to 46 reptile species (from nine families) and II frog species (from two 

families) (Appendix B). The amphibian fauna potentially comprises nine Myobatrachid (ground-

dwelling) frogs and two species from the tree frog family. Hylidae. The reptilian fauna is expected to 

comprise 33 lizards (five families), 12 snakes (three families) and one turtle, Chelodina ohionga, the 

Long-necked turtle. 

Several species of reptile have the potential to be found in the area but are unlikely to be encountered 

since they are rarely recorded and may only be found in an area after years of survey effort. Examples of 

these species are the Southern Shovel-nosed Snake. Siinoselaps sernifascialus. and the blind snake 

Ramphotyphiops australis. Raniphotvph/ops, in particular, is a difficult genus to locate during field 

survey work and are typically only caught using pit traps. Some other species listed in Appendix B are 
relatively rare or usually exist in habitats dissimilar to those of the area, however they have been included 
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as specimens have been recorded in the area before. The Carpet Python More/ia spi/ota imbricata is an 
example; it is now restricted to near coastal areas and islands in the Perth region. 

The Myrtaceous shrublands are expected to support a variety of herpetofauna species. The mosaic of dry 

and damp soil caters well for many of the frog species, while the structure of the vegetation is such that it 

provides strata for arboreal and semi-arboreal reptiles and litter for fossorial species. 

The wetland habitats support only a limited number of reptile species. However, all of the amphibians, 
with the exception of the Turtle Frog, Mvobatrachus gou/dii, are expected to occur in this habitat 
(Appendix B). The fringing vegetation around Wright Lake and the edges of the Southern River are 

likely to be suitable habitat for frog species such as Crinia g/auerti and Litoria adelaidensis. Frogs will to 
some degree also utilise pasture areas that become seasonally inundated. 

The Banksia woodland may support up to 43 herpetofauna species. The sandy substrate in this habitat is 
particularly suitable for burrowing lizards including skinks in the genus Lerista, whilst other species 
forage in or on the leaf liner layer, incliding Tvmpanocrvptis adelaidensis and cienotus spp. 

Few species of reptiles would be considered to be widely distributed and many of the smaller species are 

habitat specific and as such are restricted in their range. The majority of the species potentially occurring 

within the area have Bassian biogeographic origins. Several species (including Delma gravii and Pogona 
minor) have affinities with the more and Eyrean biogeographic region. 

5.5.3.7 	Rare And Specially Protected Fauna 

There are a number of species potentially occurring within the area that have been formally recognised as 

rare, threatened with extinction or as having high conservation value. These species are protected by law 

under Western Australian and Commonwealth Legislation. Within Western Australia the Western 

Australian Wildlife Conservation Act (1950). incorporating the Japan and Australia Migratory Bird 

Agreement (JAMBA) is in effect. recognising four distinct schedules of taxa (1-4). At the national level. 

fauna are protected under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC 

Act). The China and Australia Migratory Bird Agreement (CAMBA) covers certain species of avifauna, 
particularly transequatorial waders. 

5.5.3.8 	Species Protected by International Agreements 

A combined total of 81 species of transequatorial migrants are listed under the CAMBA and the JAMBA. 

These international agreements are designed for the "protection of migratory birds and birds in danger of 

extinction and also for the management and protection of their environments". 

A range of migratory species protected under various international agreements are potential visitors which 

would not be greatly affected by the proposal. These include the Cattle Egret Ardeola ibis. Great Egret 
Ardea a/ba. Glossy Ibis Plegadis .falcinellus,  Wood Sandpiper Tringa glareola, Common Sandpiper 
Actitis hvpoleucos. Greenshank Tringa nehularia. Marsh Sandpiper Tringa slagnatilis. Sharp-tailed 
Sandpiper Ca1idris acuminata, Long-toed Stint calidi-is subminuta, Fork-tailed Swift Apus pacificus  and 
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Rainbow Bee-eater Merops ornatus. Most of these species are waders which may stop briefly in swampy 

areas within areas such as Wright Lake, particularly as lake levels drop in late summer and expose muddy 

feeding areas. 

5.5.3.9 	Environmental Protection and Biodiversity Conservation Act 

Three species listed under the Commonwealth EPBC Act 1999 potentially occur in the proposal area, 

being: 

the Black-striped Snake Neelaps calonotus; 

Carnaby's Black Cockatoo Calvptorhvnchus latirostris: and 

West Australian Carpet Python Morelia spilota imbricata. 

These are discussed below in relation to the WA Wildlife Conservation Act. 

5.5.3.10 	WA Wildlife Conservation Act 

5.5.3.10.1 Schedule I Fauna 

Two Schedule 1 species potentially occur in the area. 

Carnaby's Black Cockatoo (calvptorhvnchus latirosiris) breeds in regions with rainfall less than 750 mm, 

primarily in the Wheatbelt. This species has diminished in range since European settlement and is 

endemic to the south west of Western Australia. It is known to inhabi the region and there is suitable 

habitat for this species within the area. Any impact arising from the proposal is not expected to have a 

significant impact on the range, abundance and distribution of this species. 

5.5.3.10.2 Schedule 2 and 3 Fauna 

No Schedule 2 or 3 species potentially occur in the area. 

5.5.3.10.3 Schedule 4 Fauna 

Two Schedule 4 species potentially occur in the area. However, neither were observed nor are expected 

to be affected by the proposed development. 

The Peregrine Falcon (Falco peregrinus) is uncommon but widespread throughout Australia. It is an 

active diurnal foraging species that covers large areas during normal activity. It normally breeds in 

isolated, inaccessible locations. 

The Carpet Python (Morelia spilota imbricata) is a semi-arboreal species that is most frequently recorded 

in woodland and forest areas where it seeks shelter in hollow logs. It feeds on small to medium-sized 

mammals and lizards, both in the trees and on the ground. Although no specimens have been recorded in 

recent years, it is possible this species may occur in the area. 
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5.5.3.10.4 CALM Priority Fauna 

Six CALM Priority listed vertebrates may be expected to occur in the area. These species. the Southern 

Brown Bandicoot Isoodon obesulus fusciventer, the Water Rat J-Ivdromvs chrvsogaster. Western Brush 

Wallaby Macropus irma, Little Bittern Ixobrvchus minutus, and the Red-tailed Black Cockatoo. 

Calvptoi:ynchus banksii, are listed as Priority 4, ie. taxa in need of monitoring. 

The quality of the woodland habitats is sufficiently adequate such that it may support the Western Brush 

Wallaby Macropus irma, and Red-tailed Black Cockatoo, C'cthptor/zvnchus hanksii. The Brush Wallaby 
is recorded infrequently near Perth but is known from suitable areas such as bushland at nearby 

Forrestdale Lake, hence it may occur in the area. The wetland at Wright Lake may temporarily support 

populations of the Water Rat I-Jvdromvs chrvsogaster, which is rare on the Swan Coastal Plain but is 
regularly recorded from rivers and wetlands in the Darling Range. The Little Bittern Jxobrvchus nzinurus 

potentially occurs in wetland areas, but requires extensive reedbeds. The limited size of the remnant 

vegetation areas reduces the probability of many of these species being present as other than transitory 
visitors. 

Resident populations of the Southern Brown Bandicoot Isoodon obesulus fuscivenier are the most likely 
Priority species in the area. This species prefers scrubby habitats or areas with low ground cover and is 

ofien encountered near wetlands. Given the quality of the wetland areas, and the proximity of other 

populations in nearby wetland areas along the Canning River and at Forrestdale Lake it is likely that this 
species occurs in the proposal area. 

5.5.3.11 	Species of Regional or Local Significance 

Vertebrate species of regional or local significance that potentially occur within the area include a variety 

of bird species listed as significant in Bush Forever Volume 2 (DEP, 2000). These include Musk Duck 
Bi:iura lobata, Australasian Shoveler Aiias rhvnchotis, Little Bittern Ixobrvchus ininutus, Whistling Kite 
Haliastur sphenurus, Brown Goshawk Accipiterfasciatus, Dusky Moorhen Gallinula tenebrosa, Sharp-
tailed Sandpiper Calidris acuininata. Common Bronzewing P/zaps chalcoptera, Splendid Fairy-wren 
Malurus splendens, White-browed Scruhwren Sericornis frontalis, Weebill Smicrornis brevirostris, 
Yellow-rumped Thornbill Acanthi:a chrvsorrhoa and several species of Phvlidonvris honeyeaters. 

5.5.3.12 	Bush Forever 

Eight areas of bushland within, adjacent or near to the proposal road reserve have been included in Bush 
Forever (Table 5.5.2). These are important as areas that preserve the native vegetation and habitat for 

fauna. In several instances, remnant bushland sites may be important as habitat corridors or linkages. 
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TABLE 5.5.2 Bush Forever sites 

Site Site Name Location Landform Vegetation Fauna Potential Fauna Significance 

No. 	I I I Element Values 

- Canning Proposal Estuaries. Uplands: Banksia Siniflcant mammal Presence of Priority 4  Representation of 

and crosses site Rivers and woodland. species: Quenda species: Quenda ecological - 46 
Southern Creeks Wetlands: Isoodon obesu/us Isoodon ohesulus. communities, 

Rivers Euca/ipnis rod/s Wildlife corridor protection of 

and Me/a/coca wetland 

raphioph,vlla over vegetation 

shrubs 

- Dallen Immediately Estuaries, Upland: Significant mammal Presence of Priority 4 Representation of 

Road adjacent to Rivers and Marri/Banksia species: Quenda species: Quenda ecological 

Bushland proposal Creeks woodland. Isoodon obesu/us Isoodon ohcsu/us. communities. 

Wetland: Wildlife corridor protection of 
Eucalyptus rod/s. wetland 

Mela/euca vegetation 

rap/iiophvlla, 
shrublands 

Southem South of Estuaries. Eucalyptus rod/s. Not known Wildlife corridor Representanon of 

60  River and proposal Rivers and %Ieia/euca ecological - Adjoining Creeks rap/i/op/n//a. communities. 
Bushland corcmbia protection of 

ca/op/ni/a wetland 
vegetation 

Forrestdale West of Bassendean Uplands: Marri. Bushland supports Presence of Priority 4 Representation of 

345 Lake and proposal Dunes Banksia manimals. reptiles. species: Quenda ecological 

Adjacent woodland waterbirds. migratory Isoodon obesu/us communities. 
Bushland waders and protection of 

amphibians. wetland 

Mammal species: vegetation. 
Quenda Isoodon Scientific 
ohesu/us and Western importance 

Brush Wallaby 
%Iacwpus irma. 

Abernethy Immediately Foothills Uplands: Not known Representation of 

65 Road adjacent to Pin jarra C'orv,n h/a ecological 
Bushland proposal Plain ca/op/ni/a communities. 

woodland, protection of 
\:etlands: wetland 

Actniostrohu.s vegetation 

pvraniidalis and 
slelaleuca 
shrublands. 

mvnaceous 
heaths. 

Cardup Proposal Foothills/ Uplands: Not known Wildlife corridor Representation of 

il Brook crosses part Piniarra Eucalvpt and ecological - - Bushland of site Plain Banksia communities, 
woodlands. protection of 

Wetlands: wetland 

Eucalypt 
dominated 
woodlands 

Mundijong Proposal Foothillsi Eucalypt and Significant mammal Presence of Priority 4 Representation of 

360 and crosses site Pin jarra ('asuarina obesa species: Quenda species; Quenda ecological 
Watkins Plain woodlands, Isoodon obesu/us Isoodon obesu/us. communities, 

Road myrtaceous Wildlife corridor protection of 
Bushland shrublands and wetland, diversity, 

heaths, herblands, scientific 
sedgelands importance 

Bvford to Proposal Foothills! Eucalypt Significant mammal Presence of Priority 4 Representation of 

365 
Serpentine crosses site Piniarra woodlands, species: Quenda species: Quenda ecological 
Rail Road Plain myrtaceous Isoodon obesulus Isoodon ohesu/us. communities. 
Reserves shrublands Wildlife corridor protection of 

wetland 
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5.5.4 ENVIRONMENTAL IMPACT 

In general, it should be appreciated that most of the proposal road reserve and adjacent land is cleared. 

Further remnant habitat in or adjacent to the road reserve is on the whole degraded or completely 

degraded, it should also be appreciated that habitat adjacent to the road reserve will be reduced over time 

as land is developed for urban, industrial and active recreation purposes. 

Impacts on fauna will principally result from: 

clearing of fauna habitat: and 

road fauna deaths. 

The proposal will have a direct impact on potential fauna habitat. Whilst it is difficult to quantify the 

exact impact of this type of land clearing activity (total areas of clearing are detailed in Section 5.1). it 

must be considered in the light of the existing land use and future development planned for the area. 

Given that the majority of areas along the road reserve have previously been cleared, any vegetation 

remnants, particularly those in good condition, are likely to be of some conservation value. Minimisation 

of impact to these areas is important since they act as 'islands' of fauna habitat. Surveys of remnant 

bushland sites on the Swan Coastal Plain suggest that even small remnants may support a diverse fauna 

community (How & Dell, 1994, 2000; How et al.. 1997). 

Minimisation of habitat loss is particularly important for Myrtaceous shrubland vegetation and wetland 

fringing vegetation where the Southern Brown Bandicoot is likely to occur. This specks is habitat 

specific and generally sedentary, with adults occupying a stable home range. This species is unlikely to 

move into new areas if displaced from a site, since with the exception of dispersingjuveniles, these 

animals display high levels of site fidelity. 

The principle species likely to be impacted by road death is the Southern Brown Bandicoot (Jsoodon 

ohesulus), however any species of ground dwelling fauna is potentially at risk. Amphibians, for example, 

undertake active movement during wet conditions and large numbers of frogs can be killed particularly 

where roads are in close proximity to wetlands. 

Other factors that may affect fauna as an indirect consequence of road construction include enhanced 

likelihood of fire, increased impact of feral predators, weed invasion and subsequent alteration and 

greater fragmentation of fauna habitat. These factors are likely to be of greater significance in fragmented 

habitats since there is little opportunity for recolinisation of bushland remnants by fauna if a population of 

any given species is lost from a site. 

The majority of listed vertebrate fauna species with some form of conservation significance afforded 

under a relevant act or agreement are bird species and fauna that will utilise the impact habitat in transit, 

rather than on a more permanent basis. This includes migratory species of birds listed under JAMBA and 

CAMBA that will principally utilise wetland habitat, and additional avifauna species, listed under State 

(WA Wildlife Conservation Act) and Commonwealth (EPBC Act) legislation. that are likely to be 
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transitory visitors. However, one CALM Priority 4 species, the Southern Brown Bandicoot isoodon 

obesulus, is likely to be a more permanent resident, having been recorded from five of the Bush Forever 

sites in the vicinity of the road reserve. 

5.5.5 ENVIRONMENTAL MANAGEMENT 

5.5.5.1 	Fauna Links 

Fauna road deaths can be minimised through a combination of fencing and fauna crossings (ie. bridges, 

culverts and dedicated fauna underpasses), in order to restrict fauna access to hazardous areas and allow 

access between the remaining habitat patches on either side of the proposal. 

Provision for fauna crossings has to consider existing landuse, future development in the area and the 

likelihood of fauna remaining and ultimately using such crossings. Much of the area for the road reserve 

is clear of vegetation and as such the provision of underpasses must target particular areas where linkages 

should be maintained. Consideration of the future development of the area also provides assistance in 

determining the localities of proposed underpasses. 

Much of the northern section of the road reserve, north of Corfield Street. is zoned urban and rural under 

the current MRS. It is proposed that Wright Lake will be earthworked and turned into a rectangular 

rowing course. Adjacent land between GardenlChampion Drive and Ranford Road will ultimately be 

given over to urban and horse agistrnent whereas that between Ranford and Armadale Roads will be 

developed into business and industrial use. Land around Armadale and Forrest Roads is earmarked for a 

golf course to the east and there are plans to extend the existing CALM reserve of Forrestdale Lake up to 

the proposal. South of Forrest Road the future development gives way to urban, rural and semi-rural 

uses. 

On the basis of the above information, proposed fauna crossings are depicted in Figure 5.1.1 and 

described below, the emphasis being to maintain linkages between significant vegetation associations; 

and maintaining existing wildlife corridors. Apart from the fauna crossings below the proposal will 

provide numerous other culverts for Water Corporation and Local Government open drains. 

Canning tributaries 
Bush Forever Site 246. Canning and Southern Rivers. 

Both of these channels are heavily vegetated and are likely to provide important links and transit ways for 

a range of wildlife. Bridges are proposed here and will allow for fauna movement. 

Canning River 
Provision of a bridge here will ensure that any existing wildlife corridor is maintained without additional 

thoroughfare provided. During construction of the roadway and bridge structures it is important that loss 

of fauna habitat in the form of Flooded Gum Eucalyptus rudis and Melaleuca raphiophvlla trees will be 

minimised to ensure maintenance of the corridor. 
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Southern River 
Bush Forever Site 255, Dallen Road Bushland, and Site 260, Southern River and Adjoining Bushland. 

The whole length of the Southern River will serve as a corridor for small fauna, ultimately linking with 

the Canning River. A bridge will be provided which will allow fauna movement. Linkage of the Dallen 

Road Bushland to the north-west of the road reserve and the Southern River Bushland to the south-east 

will be facilitated. Maintenance of existing vegetation wherever possible will ensure that the corridor is 

utilised by birds, particularly small passerines. 

\'egetation at Armadale -Forrest Road 
Maintaining a vegetation link in the vicinity of the existing Armadale golf course, between the large area 

of remnant vegetation which will be bisected by the proposed highway, will provide an important corridor 

for fauna movements in the short term and for access to and from an extended reserve, as is planned in the 
future. 

Cardup Brook and Manjedal Brook 
Bush Forever Site 351, Cardup Brook Bushland. 

Both of these water courses offer suitable habitat to act as wildlife corridors across aizriculture land 

otherwise devoid of significant stands of vegetation. Impacts to remnant native vegetation will be 

minimised during construction. 

Mundijong Road 
Bush Forever Site 360, Mundijong and Watkins Road Bushland. 

Underpasses will be provided at the Mundijong Road intersection to ensure that the access provided by 

the vegetation corridor is not severed. The importance of this corridor in linking the Swan Coastal Plain 

and the Darling Scarp affords a high priority to this particular junction. The CALM Priority 4 species 
Southern Brown Bandicoot Isoodon obesulus has also been recorded from this remnant, hence it is 
important to ensure that exchange between populations can be maintained. 

Medulla Brook 
As with Cardup and Manjedal Brooks, a culvert will provide an important transit way for local fauna and 

access through the vegetation corridor will be maintained. Loss and damage to any remaining native 
vegetation will be minimised during the construction phase. 

5.5.5.2 	Habitat Replacement 

The landscaping of drainage basins, noise bunds and other areas, as identified in Section 5.1 Vegetation, 
5.6 Wetlands and 7.1 Visual Amenity will minimise and offset the loss of fauna habitat. Given most of 

the road reserve has previously been cleared it is likely that the area of land/habitat which will be subject 

to native species replanting will be at least the same, if not greater, than the area cleared. Like Mundijong 

Road the proposal may ultimately provide an important north-south wildlife corridor, with diverse 

dryland and dampland fauna habitat. The Wetland Mitigation Strategy will also provide a mechanism to 
offset the loss of fauna habitat. 
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5.5.5.3 	Commitment 

During construction Main Roads will ensure the Design and Construction contractor provides fauna 

crossings at locations described in Section 5.5.5.1 (Figure 5.1.1) and constructs fauna crossings in 

accordance with principles in Appendix C. 

5.5.5.4 	Summary 

Having regard to: 

low area and value of fauna habitat in or adjacent to the road reserve; 

future development of surrounding land; 

lack of significant habitat either side of the proposal; 

a commitment to provide fauna crossings; 

a Landscape and Revegetation Strategy Plan (Section 5.1.5.2) commitment: and 

a Wetland Mitigation Strategy (Section 5.6.6.1) commitment, 

it is concluded that the EPA's objective for this environmental factor can be met 

V01004. BSDO10037.90-ASV-PER.doc 	 48 	 WESTERN IN FRASTRUCTU RE 



Main Roads Western Australia 

Public Environmental Review- Tonkin Highway Extension - 	 Wetlands— Basin and Flat Wetlands 

5.6 WETLANDS - BASIN AND FLAT WETLANDS 

5.6.1 EPA OBJECTIVE 

Maintain the integrity, functions and environmental values of wetlands. 

5.6.2 EPA SCOPE OF WORK 

Map and describe how wetlands of Conservation, Resource Enhancement and Multiple Use 

categories may be direct/v or indirect/v impacted by the proposal. 

Identify ioad design, alignment, construction, and management measures to protect wetlands from 

adverse impacts. 

Describe drainage proposals and detail how they will be constructed and managed to ensure the 

existing  hydrological svsteni is not adversely affected. 

Provide details of a Wetland Mitigation Stratev including how this sti-ate' will be implemented. 

Detail how the management measures will be carried out, and to whose satisfaction  this work will be 
done. 

5.6.3 EXISTING ENVIRONMENT 

Much of the Swan Coastal Plain is categorised by wetland environments. Conservation and management 

of these resources have required that classification systems to be developed in order to group and describe 

the variations in wetland types. One recognised system is that of Semeniuk (1987) based on geomorphic 

setting and hydrological processes. The resultant classification allocates individual wetlands with shared 

characteristics to wetland suites. 

Large discrepancies in the condition of wetlands has added further classification systems, such as that 

detailed in Hill et al. (DEP/WRC, 1996). which is based on a range of characteristics of individual 

wetlands including size, condition, physical, hydrological and biological functions, and human use 

attributes. The mapping and discussion of the wetlands impacted by the proposal are based on the results 

of this mapping system. The data has been updated over the intervening years by the WRC, and it is data 

from October 2000 which has formed the basis for the following assessments. 

The wetland management categories as set out in Hill et al, (DEP/WRC 1996) are defmed in Table 5.6.1 
overleaf. 
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TABLE 5.6.1 Wetland management categories and management objectives 

Management Category Description of Wetland Management Objectives 

Conservation (C) Wetlands which support high To preserve wetland attributes and 

levels of attributes and functions through reservation in 

functions. national parks, crown reserves, state 

owned land and protection under 

environmental protection policies. 

Resource Enhancement (R) Wetlands which have been To restore wetlands through 

partly modified but still support maintenance and enhancement of 

substantial functions and wetland functions and attributes by 

attributes, protection in crown reserves, state or 

local government owned land and by 

environmental protection policies, or 

in private property by sustainable 

management. 

Multiple Use (M) Wetlands with few attributes Use, development and management 

which still provide important should he considered in the context of 

wetland functions. water, town and environmental 

planning through land care. 

5.6.3.1 	Wetland Re-evaluation 

During wetland assessment for the proposal several anomalies in the wetland mapping data became 

apparent. One wetland area appears to have been allocated to the wrong management category. and two 

other areas mapped as wetlands are in fact upland areas. Each of these areas is discussed below. In 

accordance with WRC practice. where the remaining attributes justify its use, the areas have been 

assessed using the wetland management category assessment in Bulletin 686 (Environmental Protection 

Authority, 1993c). During informal discussions WRC has provided in principle agreement to the 

proposed re-classifications. 

Labels used below identify wetlands (eg. 5P. 8D and 13D) corresponding to the 'Plan ID Number' in 

Table 5.6.4 and used in Figure 5.6.2. - Sheets I to 4. 

5.6.3.1.1 Wet1and5P (Part2J33IVNW -27) 

This is an extensive palusplain wetland area which lies immediately west of the Albany Highway where 

the proposal crosses it. A significant central portion is shown in the Wetland Atlas (Hill et al, 1996) as 

being an upland area but is now included as part of the Multiple Use category wetland area. It was 

confirmed on site and by examining contour information on the WRC data base as being well above the 

surrounding plain. The photograph in Figure 5.6.1 - Sheet 1 is taken looking north towards the rise in 

the landscape. This area has thus been excluded from the wetland impact calculations for the proposal. 

Vol 004-BSDO1 0037.90.ASV.PER.doc 	 50 	 WESTERN INFRASTRUCTURE 



Main Roads Western Australia 
Public Environmental Review - Tonkin Highway Extension 	 Wetlands - Basin and Flat Wetlands 

5.6.3.1.2 Wetland 8D ('Part 2033 1 NE - 169) 

This wetland is known as the Chamberlain/Eileen Roads dampland that extends across the road reserve 

immediately west of Wright Lake. A field inspection and examination of contours on the WRC data base 

show that the section around the proposal is an upland area, and is in fact the highest ground for some 

distance. Remnant trees (Jarrah, Woody Pear, Banksia and Sheoak) suggest that it originally supported 

vegetation similar to the upland area immediately to the north. The photograph in Figure 5.6.1—Sheet 2 

is taken from the end of Cammillo Road looking over the road reserve to the highest ground. This area 

has been excluded from the wetland impact calculations for the project. 

5.6.3.1.3 Wetland ]3D (Part 2033 1 NE - 151) 

This is a northern contin uation of Allen RoadiSouthern River Wetland and does not have a wetland 

number assigned in the Wetland Atlas. It is situated between vegetated portions of the Southern River 

and the proposal. A small area (0.61 hectare) is within the road reserve. The wrrent management 

category is indicated as being for Conservation. 

The area is totally cleared except for the very perimeters of the paddocks, and has been used for grazing. 

Given the current condition and uses of the wetland area it would not seem appropriate to apply EPA 

Bulletin 686. The management category for this wetland is assumed to be Multiple Use. Figure 5.6.1 - 
Sheet 3 provides a location, air photo and site photo for this wetland. 

Table 5.6.4 summarises all of the information including wetland type and management category for all of 

the wetlands impacted by the proposal and taking into account the re-evaluation (Figure 5.6.2-Sheet I to 
4) 

TABLE 5.6.4 Wetlands (including major channel wetlands) directly impacted by the proposal. 

Plan WRC (1996) WIN Wetland Comment Manag. Area of Re- 
ID No. Map Sheet Name 

Category Impact (ha) 
evaluation 

IP 2133 IV NW 6 P1 wetland suite. 	Palusplain. only M 3.59 No 
remnant trees, grazed. 

2C 2133 IV NW 630 Upper Canning Fringing vegetation. Part of Bush C 2.53 No 
River and Forever site 246. Bridge crossing 
tributary impact. 

3P 2133 IV NW 23V9 Vegetated R2Pl wetland suites. Palusplain C 0.18 No 
section disturbed only canopy trees. 
Canning River 
Floodplain  

4? 2133 IV NW 27 BIP2 wetland suite. Palusplain, only M 16.37 No 
remnant trees, grazed. 

5? 2133 IV NW None Upland area, not shown in Hill et al M No wetland Yes 
(2000), but shown in updated WRC impact Not 
wetland mapping (2000)— probable wetland 
error. 

6D 2133 IV NW 28 B/P2 wetland suite. Dampland. R 1.12 No 
grazed but shrubs and trees remain. 

7S 2133 IV NW 31 Wright Lake B'P2 wetland suite. Sumpland. R 0.06 No 
margins with some native vegetation. 
Heavily utilised. 
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Plan WRC (1996) WIN Wetland Comment Manag. Area of Re- 
ID No. Map Sheet Name 

Category Impact (ha) 
evaluation 

SD 2033 I NE 169 Chambcrlain/E BP4 wetland suite. Dampland- only R No wetland Yes 
ileen Roads isolated trees remain. grazed. impact 

Not 
wetland 

9D 2033 INE 161 ThomasEileen B/P4 wetland suite. Dampland. M 609 No 
Roads some clumps of remnant vegetation. 

grazed. 

lOD 2033 1 NE 52 AllaniDallen B.'P4 wetland suite. Dampland. M 8.16 No 
Roads some remnant vegetation poor 

condition, grazed. 

I ID 2033 I NE 52V4 Vegetated B/P4 wetland suite. Dampland. C 0.14 No 
section of vegetated and adjacent to Bush 
AlleniDallen Forever site 255. 
Roads 

12D 2033 1 NE 159V1 Vegetated BP4 wetland suite. Dampland and C 0.59 No 
section of Riverine vegetation, abuts Bush 
Westfield Forever site 260. Bridge crossing 
Rd'Southern impact. 
River. 

13D 2033 INE 151 * NorThern Cleared and grazed except for C 0.61 Yes C---*M 
continuation of perimeter of paddocks. Impact to 
Allen edge of wetland. 
Rd/Southern 
River. 

14D 2033 1 NE 152 AllenhStirling B!P4 wetland suite. Dampland. some R 7.81 No 
Roads stands of remnant trees, grazed. 

15D 2033 1 NE 148 Allen/Gerty B!P4 wetland suite. Dampland. some R 3.32 No 
Roads stands of remnant trees, grazed. 

16D 2033 1 NE 148V2 Vegetated BP4 wetland suite. Dampland. small C 0.65 No 
section of densely vegetated remnant. Impact to 
Allen/Gerry edge of wetland. 
Roads 

17D 2033 I SE 146 Armadale Pl,BP4 wetland suites. Palusplain. Ni 3.02 No 
Palusplain mostly cleared and grazed. some 

remnant vegetation. 

ISP 20331 SE 134 B/P4 wetland suite. Dampland. R 9.16 No 
scattered remnant vegetation. 

19P 2033 1 SE 77 AllenfRanford B3 wetland suite. Dampland. some R 17.50 No 
Roads remnant vegetation. 

20S 2033 I SE 78 AlleniArmadal BPP4 wetland suite. Sumpland. some R 7.70 No 
e Roads remnant vegetation, disturbed and 

grazed.  

21D 2033 I SE 136 Allen/Forrest B/P4 wetland suite. Dampland. part R 6.55 No 
Roads cleared all disturbed or grazed. 

22D 2033 1 SE 136Vl Vegetated B:N wetland suite. Dampland. C 3.07 No 
portion of dense shrubland mostly in good 
Allen/Forrest condition. Whole wetland 
Roads impactedlost. 

23D 20331 SE 136V2 Vegetated B/P4 wetland suite. Dampland. M 1.19 No 
portion of dense shrubland mostly in good 
Allen/Forrest condition. 
Roads 

24D 2033 I SE 136* Allan/Forrest BfP4 wetland suite. Dampland. some R 3.53 No 
Roads remnant vegetation, disturbed. 

25D 2033 I SE 136V3 Vegetated B/P4 wetland suite. Dampland.. C 2.00 No 
portion of dense vegetation mostly in good 
Allen/Forrest condition, included in Bush Forever 
Roads site 345. Part of wetland isolated. 

remaining portion degraded. 

26P 2033 1 SE 63 Armadale P1 wetland suite. Palusplain with NI 140.10 No 
Palusplain little remnant vegetation. 
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Plan WRC (1996) WIN Wetland Comment Manag. Area of Re- 
ID No. Map Sheet Name 

Category Impact (ha) 
evaluation 

27P 2033 1 SE 63V7 Vegetated P1 wetland suite. Palusplain. only M 1.70 No 
portion of isolated trees. 
Armadale 
Palusplain 

28S 2033 1 SE 89 Stirling!Oxley B"P4 wetland suite. Sumpland little R 0.63 No 
SPD 89 remnant vegetation, erazed. 

29S 2033 I SE 90 Rowley Road P1 wetland suite. Sumpland with NI 1.44 No 
Sumpland only scattered vegetation, grazed. 

30p 2033 I SE 139V26 Vegetated P1 wetland suite. Palusplain remnant C 0.28 No 
portion of flinging vegetation. Included in 
Serpentine/Jarr Bush Forever site 351. Crosses creek 
ahdale (Cardup Brook) with culvert, little or 
Palusplain & no loss of vegetation. 
riverine veg. 

3 Ip 2033 Il NE 17 Serpentine.Jarr P1 wetland suite. Palusplain with NI 73.34 No 
ahdale only scattered vegetation, grazed 
Palusplain 

32p 203311 NE 17\'52 Vegetated P1 wetland suite. Fringing C 0,84 No 
& 817 portion of vegetation. Crosses creek with 

Serpentine/Jarr culvert, little or no loss of vegetation. 
ahdale 
Palusplain  

33p 2033 Il NE 17V43 Vegetated P1 wetland suite. Palusplain. road C 2.91 No 
portion of and drain reserve on Mundiiong 
Serpentine/Jan' Road. Bush Forever site 360. 
ahdale Severs wetland. 
Palusplain  

34p 2033 lINE 17V44 Vegetated P1 wetland suite. 	Palusplain. small C 0.18 No 
portion of area of remnant vegetation. Impacts 
Serpenthe!Jarr edge of wetland, degraded. 
ahdale 
Palusplain 

35p 203311 NE 17V42 Vegetated P1 wetland suite. Palusplain. road C 1.15 No 
portion of and rail reserve with remnant 
Serpentine/Jan' vegetation, variable condition. 
ahdale Bridge to be built, severs wetland. 
Palusplain 

36p 2133 III NW 7 SW Highway P1 wetland suite. Palusplain. with M 5.74 No 
some scattered vegetation. 

* 	These wetlands do not have individual identification in the Wetland Atlas (Hill et al 1996) 

A description of the wetland types according to the Consanguineous Wetland Suite to which they belong 

(Semeniuk. 1987) is given in Table 5.6.5. 
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TABLE 5.6.5 Wetland types impacted by the proposal. 

Name and Geomorphic Setting Wetland Type Stratigraphy Origin 

Location 

P1 Keysbrook Alluvial fans & Palusplains. Clay overlying Sediment discharge to 

Suite - Alluvial creeks of the Pinjarra floodplains and lateritic clay & sand develop alluvial fan: 

fans at the foot Plain - gently creeks surface runoff from the 

of the Darling undulating plain plateau 

Scam dissected by 

channels 

R2 Swan River Traversing the Swan River floodplain Alluvium of sand, Fluvial incision: 

Suite - Coastal Plain; quartz and clay sedimentation: surface 

including incised channels runoff 

Canning River 

BIP2 Mungala Bassendean Lakes. sumplands, Variable: clays to Alluvial fan 

Suite - Perth Dunes/Pinjarra Plain floodplains and clay overlying quartz distributaries terminate 

airport surrounds transition creeks sand to quartz sand in wetlands already 

to around Wright overlying laterite or present in Bassendean 

Lake calcrete sand plain 

B/P4 Bennett Bassendcan Dunes Sumplands. Quartz sands or clay Depressions that 

Brook Suite with minor creeks creeks, overlying quartz intersect the water table. 

palusplains. sand Precipitation is ponded 

floodplains by clay lenses in sub- 

surface 

In general, the wetland areas classified as being in the Multiple Use management category are totally or 

mostly cleared, and are used for agricultural purposes. These wetlands still serve hydrological functions, 

such as groundwater recharge and flood mitigation. The wetlands which are designated Resource 

Enhancement category have some native vegetation remaining, but are also often used for grazing or 

agistment of horses or other stock. They can be considered to have hydrological functions but limited 

biological significance. Only the wetlands in the Conservation management category support relatively 

mtact vegetation and have a range of natural attributes which render them significant. It is also these 

wetlands which are of aesthetic importance in the flat landscape, and which have potential uses for 

passive recreation. 

5.6.4 ENVIRONMENTAL IMPACT 

Direct impacts from construction flclude clearing of existing vegetation where road works will occur, 

importing of fill material to achieve appropriate levels for the road surface, and severance where existing 

wetland remnants are crossed by the proposal. 
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TABLE 5.6.6 Wetland management categories impacted by the proposal. 

NVetland Management Category Maximum Area Impacted (Hectares) 

Conservation 15.13 

Resource Enhancement 57.38 

Multiple Use 260.74 

TOTAL 333.25 

The areas given in Table 5.6.6 as being impacted are the maximum areas which result from including the 

entire road reserve width along the road reserve, as well as extending out along the cross roads where 

works may take place. 

Severance of Conservation category wetlands will occur at: 

the Canning and Southern Rivers; 

Cardup and Manjedal Brooks; 

across a vegetated portion of the Allen!Forrest Roads dampland south of Armadale Road, and 

the crossing of Mundijong Road. 

It should be appreciated that the wetland impacts described above represent a worst case scenario because 

consistent with the PER assessment approach the areas coincide with the road reserve, not the road itself. 

The practical reality is that detailed design and construction will minimise, where possible impacts on 

high quality wetlands. For example at Mundijong Road the area of Conservation category wetland, based 

on the road reserve, estimated to be cleared in 2.91 hectares, however through careful design it is 

estimated that this can be reduced to 0.5 hectares (Figure 5.1.2). 

Indirect impacts of the proposal may include changes to surface hydrology and impacts on water quality 

in adjacent wetlands from road runoff. These impacts are addressed in Section 5.7 (Watercourses and 

Rivers) and Section 6.2 (Surface Water Quality - Road Runoff). 

5.6.5 ENVIRONMENTAL MANAGEMENT 

5.6.5.1 	Wetland Mitigation Strategy 

In order to address impacts on wetlands, Main Roads WA will prepare and implement a Wetland 

Mitigation Strategy which will have the following as its aim: 

Ensure that the proposal avoids i,npacring wetlands but, where this is not possible, establish a 

framei'ork in which the functions and values of the impacted wetlands are replaced through 

appropriate mitigation measures. 
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5.6.5.1.1 Principles of Wetland Mitigation 

Based on discussions with the DEP. WRC and Main Roads, the following guiding principles should be 

applied: 

Avoid impacting wetlands through careful and appropriate detailed road design; 

Ensure 'no net loss' of wetland value and function; 

Where Conservation category wetland will be impacted, mitigation will be through acquisitn and 

appropriate vesting and management of wetland in a similar management category: 

Where Resource Enhancement category wetland will be impacted, mitigation measures can be more 

flexible and will include: 

acquisition in innovative ways such as - 

i) 	vegetation that creates a corridor or larger buffers between other protected conservation 

category wetlands: 

smaller area of threatened conservation category wetland: and 

iii) 	rehabilitated Resource Enhancement category wetland (preferred approach if Resource 

Enhancement category wetland is large): or 

enhancement of a smaller area Conservation category wetland; or 

enhancement and creation (eg. Orrong/Roe/Welshpool Road constructed wetlands -drainage 

features). 

Where Multiple Use category wetland will be impacted, mitation of impacts through best practice 

will apply. Measures will include creation through drainage and landscape functions. 

Where wetlands are proposed for acquisition the following approach should apply: 

the wetland(s) should be in as good a condition as the impacted wetland(s); 

area of wetland acquired should match the area of wetland impacted; 

the wetland(s) should be selected from the same type and preferably the same consanguineous 

suite: 

the wetland(s) should contain similar vegetation type(s); 

larger consolidated wetlands should be acquired where possible rather than fragmented small 

wetlands; 

the wetland(s) should occur on private property; 

the wetland(s) should be subject to some short to medium term threat including clearing, 

development, weeds, fire or grazing; 

vesting and management arrangements for the wetland(s) in an appropriate body should be 

prepared and agreed before acquisition which should occur as quickly as possible after 

construction: 

the wetland(s) should be acquired in accordance with Ministerial conditions/commitments or via 

WAPC using Special Control Areas under the Metropolitan Region Scheme Act 1959; 
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the wetlands(s) should be located in the south-east region, then south-west region, then broader 

metropolitan region; 

the wetland(s) should be identified in consultation with landowners, conservation and community 

groups: 

the wetland(s) should provide for linkages, corridors, buffers and be adjacent to existing reserves 

where Resource Enhancement category wetlands are to be mitigated; and 

there should be an audit trail for wetland(s) acquired. 

7. 	Where wetlands are to be enhanced the following conditions will apply: 

function can be traded against area; 

Multiple Use category wetlands can be rehabilitated to Resource Enhancement category; 

measures can include fencing, revegetation, weed control and drainage management: and 

measures can include the provision of linkages, corridors, buffers and extension of existing 

reserves through adjacent location. 

5.6.5.1.2 Wetland Mitigation Hierarchy 

A detailed Wetland Mitigation Strategy for the proposal will aim to: 

avoid impacts on Conservation category wetlands where possible; 

minimise and maintain the functions and management category of wetlands not directly affected 
by the proposal: and 

depending on the circumstances acquire, enhance and create, to an appropriate level, the wetland 
categories and functions lost. 
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WETLAND MITIGATION HIERARCHY 

CAN WETLANDS BE AVOIDED? --] No further action 

No 

CAN IMPACTS BE 	
KYe>s--~ Appropriate Action 

MLNIMISED? 

No 

MITIGATION 

MEASURES TAKEN 

CONSERVATION 
	

RESOURCE 
	

MULTIPLE USE 

CATEGORY 
	

ENHANCEMENT 
	

Best Practice on case 

Acquisition 
	

Acquisition, Enhancement or 
	

by case basis 

Creation 
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The current road reserve is approximately 100 metres wide with additional area around the interchanges. 

The typical cross sections shown in Figure 3.2.1 show a maximum of 53.5 metres (3 lanes). This could 

provide some opportunity to deviate the road (with in the road reserve) to minimise impact. It also allows 

for scope to retain drainage, for incorporation of drainage sumps and the potential for the creation of 

vegetated wetland and dryland zones (revegetation) along the road reserve. 

The proposal will impact 260.74 hectares of mostly degraded palusplain, designated as Multiple-Use 
wetlands (Figure 5.6.2). The palusplain in the southern sections of the road reserve has been are 

completely degraded. The management measure proposed of this category of wetland is to minimise 

impacts on the hydrological function through the Drainage Management Strategy (Section 6.2.5.2) and 
Landscape and Revegetation Strategy Plan (Section 5.1.5.2) 

The proposed Wetland Mitigation Strategy concentrates on minimising the impacts of clearing 

Conservation and Resource Enhancement category wetland areas where the maximum extent of clearing 
is 15.13 and 57.38 hectares respectively. The total area of potential replacement wetland provided in the 
road reserve is 7 hectares (drainage basin areas) 

5.6.5.1.3 Enhancement 

Significant mitigation can be achieved by enhancement of existing degraded wetlands via weed and 

access control, revegetation and drainage management. Enhancement is suited to surplus land within the 

road reserve or severed land. Enhancement can also be used in conjunction with acquisition where a lot 

may contain a wetland with areas which are degraded. Wetland enhancement will be integrated with an 

overall Landscape and Revegetation Strategy Plan. Two possible areas for enhancement have been 
identified: 

Wright Lake is proposed to be modified into rowing course, as part of a regional recreation 

centre. Whether the lake is modified or remains intact the opportunity exists to revegetate, 

enhance and control weeds in riparian areas, which are currently degraded and weed infested. 

Forrcstdale Main Drain currently flows in a northerly direction from Forrestdale Lake to Southern 

River. The proposal will cross the drain and it will need to be realigned. The opportunity exists 

to widen, revegetate and enhance this drain within the road reserve north to where the proposal 

meets Southern River. A similar opportunity exists at Canning and Southern Rivers, Medula 

Brook, Cardup Brook and Wungong Brook-South Branch-Birriga Drain. 

5.6.5.1.4 Creation 

Twenty nine drainage basins are currently proposed (as a part of the proposal). Use of these areas as 

"artificial wetlands" presents opportunity to install wetland habitats, including, for example, planting 
sedges such as Schoenoplectus sp. or Baumea .sp. around the fringes of the sump and designing shallow 
slopes to encourage colonisation, as opposed to steep angled slopes. 
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Modification of these areas however requires consideration of maintenance difficulties. in the case of the 

proposal, creation of suitable basins is only practical at Parclo type interchanges where access is 

available, as opposed to diamond or four-way interchanges constrained by space. The design of the Roe 

Highway wetlands at the junction of Welshpool Road provides a good example of the opportunities 

available at interchanges, although the opportunities at Roe Highway are greater because of the 

availability of land. 

Opportunities for construction of artificial wetlands in drainage sumps associated with interchanges exist 

at the Albany Highway and Bishop Road junctions. Any detailed design will examine potential options 

for inclusion of such wetland features at these junctions. Whilst the area is small, the protection afforded 

to such wetlands in vested land provides a relatively more valuable resource than wetlands on private 

land, unfenced and under pressure from agricultural activities. 

5.6.5.1.5 Acquisition 

Main Roads has accepted that acquisition of wetlands outside the road reserve is the only mechanism to 

replace Conservation category wetlands. While up to 15 hectares of Conservation category wetland will 

be directly impacted, acquisition may involve a larger area to mitigate any Resource Enhancement 

category wetlands that can not be offset within the road reserve, to provide a vegetated dryland buffer and 

acknowledging that acquisition will be based on a cadastral lot(s) rather than a natural boundary. 

Main Roads will conduct wetland acquisition in accordance with the principles outlined in Section 

5.6.5.1.1, as part of its overall wetland banking strategy. 

5.6.5.1.6 construction Management 

Specific management will be developed to minimise impacts resulting from construction activities. Main 

Roads will require that the Design and Construction Contractor plan and demonstrate environmental best 

practice, ensuring that appropriate measures are taken to avoid or minimise impacts of the proposal 

(Section 8 Environmental Management - Construction). Details of the drainage management are 

provided in Section 6.2.5 Surface Water Quality (Road Runoff). 

5.6.5.1.7 Monitoring 

Monitoring of the wetland environments will consider both the remaining wetland areas influenced by the 

proposal and the effectiveness of 'bank' wetlands, creation and/or enhancement to mitigate the impacts of 

the wetland areas lost. 

A photographic record will be made to record impacts and the mitigation program, covering the following 

key stages: 

pre-construction record of existing wetland environments to provide a reference of wetland 

environments affected and to record condition of those immediately adjacent to the road reserve; 

construction record of wetland environments adjacent to the road reserve; and 
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post-construction record to indicate the state of the environment upon final completion of the 

roadway, including the condition of replacement habitats created or other measures implemented 

as part of the Wetland Mitigation Strategy. 

The establishment of pre-construction baseline studies to compare post-construction effects is a critical 

component of any effective monitoring and maintenance program. It also provides an important 

precedent for Main Roads in terms of accountability, allowing impacts from the road structure to be fi.illy 

identified in comparison with any future development in the region. Such a record will allow on-going 
monitoring of the surrounding environment and provide a benchmark to assess the effectiveness of 

management strategies to minimise wetland impacts. 

5.6.5.2 	Commitment 

Prepare a Wetland Mitigation Strategy in consultation with key stakeholders, including community and 

conservation groups, prior to commencement of construction. The Wetland Mitigation Strategy will 

demonstrate a 'no net loss' response to mitigate the impacts on wetlands caused by the proposal. The 

Wetland Mitigation Strategy will address: 

assessment of values and functions lost and gained: 

details of wetlands to he acquired; 

specific areas/lots for wetlands enhancement and creation: 

vesting and long term management responsibility of wetlands acquired outside the road reserve: 

landscaping and revegetation: 

drainage management: 

monitoring and maintenance: and 

compliance reporting. 

Main Roads will progressively implement the Wetland Mitigation Strategy as the proposal is constructed, 

to the extent that mitigation occurs within 3 to 4 years of particular wetlands being lost/impacted or as 

soon as practically possible. 
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5.6.5.3 	Summary 

Having regard to: 

the amount of cleared wetland habitat; 

the relatively small area of Conservation category wetland impacted, given the size of the 

proposal; 

a Wetland Mitigation Strategy (Section 5.6.2.2) commitment; 

a Landscape and Revegetation Strategy Plan (Section 5.1.5.2) commitment; 

a Drainage Management Strategy (Section 6.2.5.2) commitment; and 

a Design & Construction Environmental Management Plan (Section 8) commitment, 

it is concluded that the EPA's objective for this environmental factor can be met. 
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5.7 WETLANDS - WATERCOURSES AND RIVERS 

5.7.1 EPA OBJECTIVE 

Maintain the integrity, functions and environmental values of watercourses and rivers. 

5.7.2 EPA SCOPE OF WORK 

Map and describe how the C'anning River. Southern River, cardup Brook Man jedal Brook and 

Medulla Brook may be directly or indirectly impacted by the proposal. 

Identfi' road design, alignment, construction and management measures to protect the rivers and 

walercourses from adverse impacts. 

Detail how the management measures will be carried out, and to whose satisfaction  this work will he 
done. 

5.7.3 ExISTING ENVIRONMENT 

Two major rivers cross the road reserve, namely the Canning and Southern Rivers. The Canning River 

system is recognised as a highly valuable resource, currently part of the Swan-Canning Clean-up program 

being developed and implemented by the Swan River Trust (1998). The system drains the Darling Scarp 

and coastal plain, starting as a narrow channel in the high ground with a floodway of about 70 metres. As 

the river leaves the scarp it forms a broad shallow valley. 

At the Canning River, remnant fringing vegetation Consists primarily of tall Flooded Gum Woodland with 

some Swamp Paperbark also present. Very little native understorey remains. The crossing area is 

considered to be a conservation category wetland, and is included in Bush Forever site 246. Access to the 

river is unrestricted and there is visible evidence of recreational use by local children. 

The Southern River begins at the confluence of the Wungong and Neerigen Brooks, fed from flows from 

the Darling Scam. Starting as a narrow channel, Wungong Brook broadens as it passes through the 

alluvial fans deposited at the foot of the scam.  Passing through a series of natural floodplains and man-

made channels Wungong Brook joins the confluence of Nerrigen Brook, in the region of Armadale Road, 

becoming the Southern River. 

The Southern River, where it is crossed by the proposal, is severely degraded. Very little native 

vegetation remains in this section with only a few scattered Swamp Paperbarks present, and the banks are 

eroded. Grazing animals currently have access to the river, and this is likely to be the primary cause of 

the bank erosion. 

The Canning River broadens at its' confluence with the Southern River, the floodplain extending to a 

width of over 300 metres in places, before maintaining its' flow west and eventually joining the Swan 
River. 

- 
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A number of other drainage channels have been identified along the route and are illustrated in Figure 

5.6.2. Two substantial unnamed streams exist immediately south of Mills Road, which ultimately feed 

into the Canning River. The road reserve also crosses two main Water Corporation drainage channels, 

Forrestdale Main Drain (between Ranford and Armadale Roads) and Birriga Drain, south of Rowley 

Road. The road reserve also crosses Oaklands drain in the Shire of Serpentine-Jarrahdale. 

Other streams and drainage channels that exist along the route include Cardup Brook (south of Orion 

Road, Bush Forever site 351), Manjedal Brook (south of Bishop and west of Taylor Roads) and Medulla 

Brook (immediately west of Shanley Road). A substantial number of unnamed channels are located on 

the palusplain south of Forrestdale Lake and can be referred to in the Wetland Mapping Atlas (Hill et al., 

1996). 

Cardup, Manjedal and Medulla Brooks are also currently accessed by stock and have been subsequently 

degraded. The Cardup Brook crossing area is included in a Conservation category wetland. Remnant 

vegetation consists of Flooded Gum with little native understorey. 

In the vicinity of the Manjedal Brook crossing, there is quite a large remnant of Flooded Gum woodland. 

Swamp Paperbark and Moonah (Melaleuca raphiophylla) are also present. There is no native understorey 

and the area is significantly trampled and eroded. Much of the course of Manjedal Brook, west of the 

South Western Highway, is a Conservation category wetland. 

Medulla Brook is densely vegetated with Flooded Gum and Swamp Paperbark where it crosses the 

proposal. The condition of the banks and understorey were not investigated, but grazing is likely to have 

had a similar effect here as at the other crossings. 

5.7.4 ENVIRONMENTAL IMPACT 

The proposal presents the potential for disruption to the natural hydrological regimes in the area due to 

the requirement for road crossings over the surface water features. This could potentially bring about the 

following impacts during construction: 

disturbances to hydrological ftrnction; 

erosion and suspended material generation; and 

riparian vegetation clearing. 

5.7.4.1 	Disturbances to Hydrological Function 

In order to cross the Canning River and Southern River, bridges will need to be constructed at locations 

where the road reserve intercepts these major drainage lines. Culverts will be required where the proposal 

crosses the Cardup, Manjedal and Medulla Brooks. It is not proposed that existing flows, will be 

diverted, dammed or altered at any stage. except in extreme events. That is, bridges will be designed to 

accommodate the 1:100 year flood level and culverts will be sized based on the 1:20 year storm event. 
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5.7.4.2 	Erosion and Generation of Suspended Material 

Potential impacts arising from the proposal relating to erosion and the generation of suspended material 

are associated with three key phases. specifically: 

during construction activities; 

immediately following construction: and 

the ongoing lifetime of the bridge/culvert once constructed associated with changes to waterway 

hydrology. 

Operations carried out during post-storm flow events and other activities that may cause bank instability 

are the key issues during construction. 

Immediately following construction, banks may have areas which have been cleared to allow vehicle 

access and/or construction; and are unstable. Stabilisation and revegetation will undertaken to ensure that 

banks and other riparian areas are stabilised in both the short and long term. 

There are not expected to be any major alterations to flow paths or flow volumes as a result of the 

proposal, and therefore erosion and sedimentation arising from changes in waterway hydrology are not 

expected to be significant. 

5.7.4.3 	Clearing of Riparian Vegetation 

The proposal crosses a number of waterways as outlined above, which do involve vegetated riparian 

areas. Like most of the road reserve this riparian vegetation is small and generally degraded. The 

removal of riparian vegetation does not only present issues in terms of bank instability and waterway 

buffering, but also relating to fauna habitat and movement. Vegetation impact is described in Section 5.1 

and depicted Figure 5.1.1. 

5.7.5 ENVIRONMENTAL MANAGEMENT 

A number of management measures will be adopted (Section 8 Environmental Management 
Construction) in order to reduce the potential impacts on watercourses and rivers during construction: 

minimise disruption to the existing hydrological regime; 

minimise erosion and sedimentation during all stages of the proposal: and 

minimise the clearing of existing riparian vegetation and landscaping riparian areas with native 

species where crossings are required. 
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5.7.5.1 	Hydrological Function 

There are not expected to be any significant impacts on the hydrological function of any of the 

watercourses or rivers associated with the proposal. 

Bridges and culverts will be designed according to current best practice. Rock armoured or geotextile 

lined batters will be used at points which may cause erosion. 

5.7.5.2 	Erosion and Suspended Material 

Erosion control measures will be implemented to retain soils disturbed during construction activities 

during the construction phase of the project. Such measures may include: 

provision of temporary bunds to retain runoff and sediment; 

the use of temporary artificial channels to re-direct water and particulate matter, using geotextile 

to line channels where necessary; 

the installation of interceptor pits to collect particulate matter where discharge occurs into natural 

waterways or outside the road reserve; and 

monitoring and reporting of management measures. 

Issues of post-construction erosion control relate primarily to freshly cleared or disturbed areas, prior to 

their stabilisation through either compaction or landscaping. Disturbed riparian areas will be stahilised 

through: 

planting of native vegetation species that provide the highest level of root binding and stability. 

and with the most iapid colonisation rates. to be addressed via the commitment to prepare a 

Landscape and Revegetation Strategy Plan for the proposal; 

the use of temporary geofabrics. and 

monitoring and reporting of management measures. 

Existing watercourses and rivers crossing the road reserve will be maintained to ensure that the pre-

construction flows are not significantly impacted. Additionally, since road runoff will be largely retained 

in the road reserve, road drainage is not expected to significantly alter the flow in any watercourses or 

river. 

5.7.5.3 	Vegetation Clearing 

Vegetation clearing along surface drainage channels will be avoided wherever possible. Preferably, 

where unavoidable loss of riparian vegetation occurs, riparian areas and channel banks will be landscaped 

with appropriate native species and, where necessary, temporary, biodegradable stabilisation mats (eg. 

barley straw mats) will be installed. Where bridge structures shade the ground such that shade tolerant 
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The Government is implementing a range of strategies to address regional air quality issues through the 

Perth Air Quality Management Plan, State Planning Strategy, Metropolitan Transport Strategy, 

community education programs (eg. Smogbusters) and changes to vehicle emission limits (Australian 

Design Rules (37/01)). 

6.1.3.2 	Local Context 

Within the context of a city or region with a high standard of air quality the existing local air quality in 

the vicinity of the proposal could be regarded as even better. The surrounding landuse is mainly Rural, 

Special Rural and Urban; and contains little or no polluting industries. The nearest heavy industrial area 

is located in Kwinana more than 23 kilometres away. The central city area is more than 20 kilometres 

away, where there are higher population densities, vehicle trips and congestion. 

6.1.4 ENVIRONMENTAL IMPACT 

The existing South Western Highway is the major north-south road in the South East Corridor for long 

distance traffic, in particular heavy trucks. The highway connects the Perth metropolitan area to the 

wider South East and South West rural regions of the state, including major cities and towns. As urban 

development and traffic demand increases in the South East Corridor, there will be greater conflict 

between regional traffic and local traffic movements in the urban areas of Kelmscott, Armadale, Byford 

and Mundijong which will increase traffic congestion, pollution, noise, accidents, transport costs and 

reduced urban amenity. 

The proposal is intended to provide a bypass route to the west of these urban areas and will concentrate 

heavy vehicles on a purpose built, high standard road. The bypass will remove regional traffic from 

urban areas, help reduce transport costs and travel times and provide an appropriate level of accessibility 

for new and existing land use developments. Therefore the impact on local air quality surrounding the 

proposal must be considered in the context of the improvements in air quality in other areas, for example, 
Albany Highway. 

Notwithstanding this, the PER has been prepared on the basis that local air quality impacts surrounding 

the proposal should be below acceptable levels. 

The pollutants of immediate concern from vehicles are generally considered to be: 

Nitrogen Dioxide; 

Carbon Monoxide; 

Ozone; and 

Fine particulates. 

Until recently, airborne lead would have been considered a problem but unleaded fuel has been sold in 

Western Australia since 1986 and the majority of motor vehicles now use unleaded or a lead substitute 
fuel. 
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6.1.4.1 	Current Air Quality Standards 

The table below shows the current ambient air qiality standards for the main pollutants. and goals 

contained in the National Environmental Protection (Ambient Air Quality) Measure (NEPM) by the 

National Environment Protection Council. 

Current laws for ambient air quality in public places are those which have been set by various State 

jurisdictions using guidelines from the National Health and Medical Research Council (NHMRC) and 

other accredited sources such as the World Health Organisation (WHO). Most States including WA. have 

legislation embodying NHMRC and or WHO guidelines. 

TABLE 6.1.1 NEPM Criteria. 

Pollutant Concentration [ 	Time Measured Over (Average) 

Nitrogen Dioxide 120 ppb 

30 ppb 

1 hour (exceeded I dayivear) 

1 year (no exceedences) 

Carbon Monoxide 9 ppm 8 hour (exceeded I day/year) 

Ozone (0) 100 ppb 

So ppb 

1 hour (1 exceedence day/year/monitoring station) 

4 hour (1 exceedence day/year/monitoring station) 

PM 10. ie. particles 10 

microns or less in size 

50 micro-ramsim' 24 hour (exceeded on no more than 5 days peryear) 

ppm = parts per milhon 

ppb = parts per billion 

For the purpose of complying with the NEPM. the state government will measure air quality at locations 

chosen to represent the exposure of the population rather than individual people. The goals are a useful 

indicator of the concentrations of pollutants that are acceptable in the general airshed. However, it may 

be unrealistic to achieve these goals in the vicinity of significant sources. 

6.1.4.2 	Comparative Impact Assessment 

The proposal has not been constructed and ultimate vehicle numbers will not be reached for several 

decades. It is difficult to estimate changes in car use, vehicle mix, emission standards, fuels and traffic 

volumes over this time. In order to gauge the air quality impact of the proposal, it is useful to csider 

the levels of pollutants that are present on existing roads with similar or high numbers of vehicles (worst 

case) and where the traffic conditions may exacerbate local air quality levels. 

The proposal is predicted to have an average of around 25,000 vehicles per day (vpd) by the year 2021, 

ranging from 12,000 vpd from South West Highway to Jarrahdale Road to 50,000 vpd between Armadale 

and Rowley Roads. 
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Main Roads has carried out air quality measurements within 50 metres of the roadside using a mobile 

laboratory at the following roads with equal or high number of vehicles than the proposal: 

Curtin Avenue Cottesloe (Main Roads. 1998), and 

Roe Highway (GI-D, 1999). 

In summary these studies found that the pollution levels, which can be attributed b motor vehicle 

emissions are well below National Environmental Protection Measure (NEPM) goals for pollution limits. 

TABLE 6.1.2 Air quality results at Curtin Avenue and Roe Highway 

NO2  (ppb) Co (9hr ppm) 03  (1 hr ppb) 
[ 	

PM, (24hr Lgm 3) 

Curtin Avenue 38 4 36 28 

Roe Highway 8 1 9 6 

NEPM 120 9 80 50 

Main Roads air quality measurements show that NEPM air quality standards are met at the two measured 

locations. As such it is anticipated that the NEPM air quality standards will be met along the proposal. 

6.1.5 ENVIRONMENTAL MANAGEMENT 

Given the likely local air quality impact is expected to be below NEPM goals, it is concluded that the 

EPA's objective for the environmental factor will be met without the requirement for specific 

management measures. Notwithstanding this. Main Roads will continue to monitor air quality using the 

mobile laboratory. 
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6.2 WATER - SURFACE WATER QUALITY (ROAD RUNOFF) 

6.2.1 EPA OBJECTIVE 

Ensure that the beneficial  uses of surface water can be maintained, consistent with the draft  434 

Guidelines for Fresh and Marine Waters (EPA, I 993d,). 

6.2.2 EPA SCOPE OF WORK 

Assess and document any existing surface  water and the Canning River and Forrestdale Lake 

catchments. 

Discuss the likely direct and indirect impacts of the proposal, including accidental spillage of 
haardous materials, on the surface water and the Canning River and Forrestdale Lake catchments. 

Discuss the proposed management measures vt'hich will be implemented to ensure that the existing 

and potential use of the surface  water and catchment, including eco.systenz maintenance, are  

protected. 

Detail ho'frv the management measures will be carried out, and to whose satisfaction  this work will be 

done. 

6.2.3 ExISTING ENVIRONMENT 

The proposal crosses numerous channels, including rivers, creeks and artificial drahage lines (as 

described in Section 5.7). The general flow in the area is from east to west. Generally speaking the 

proposal is located within both the Swan-Canning Catchment (the Southern River and Lower Canning 

sub-catchments) and the northern reaches of the Peel-Harvey Catchment. 

Monitoring of the Swan-Canning River system has shown that a large proportion of the nutrients 

responsible for the development of algal blooms are entering the catchment from non-point sources 

(Swan River Trust, 1998). The major contributors to nutrient loading within the catchments are 

associated with fertiliser applications and animal manure from rural and semi-rural landuses. The 

Southern River/Wungong Brook system and the Canning River above the Kent Street weir were two of 

four catchments identified as the most significant nutrient contributors to the Swan-Canning system. 

A review undertaken by the Swan River Trust (Swan River Trust, 1998) identified nutrient sources and 

documented concentrations of nitrogen and phosphorus in the Swan-Canning River System. It was found 

that the Southern River was a major source of nutrients, in particular phosphorus (Donahue et al., 1994), 

to the Swan-Canning estualy. Current studies up to and including 1997 have indicated that total 

phosphorus and nitrogen ranges for the Southern River catchment are 0.1 - 0.2 mg/L and 1.0 - 2.0 mg/L 

respectively. This compares well with year 2005 targets of 0.2 and 2.0 mg/L of total phosphorus and total 

nitrogen respectively, and 20 year targets of 0.1 and 1.0 mg/L maximum phosphorus and nitrogen 

(current State water quality guidelines). Water quality data from the Holmes Street, Southern River 
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sampling location in the Forrestdale Main Drain indicates that total phosphorus and heavy metals (lead, 

mercury and zinc) are above state guideline concentrations (WAWA, 1998). 

6.2.4 ENVIRONMENTAL IMPACT 

6.2.4.1 	Stormwater Generation and Disposal 

A significant amount of pollutants ranging from gross pollutants to particulate and soluble contaminants 

(eg. trace metals and hydrocarbons, especially polycyclic aromatic hydrocarbons) are generated from road 

surfaces, with some studies indicating a correlation between the amount of pollutants and road traffic 

volume. 

A number of previous studies have focussed on road runoff pollutants and the causal factors behind their 

generation. Drapper et al. (1998) suggest that areas of rapid deceleration, such as traffic lights and 

turning lanes, result in elevated concentrations of copper, zinc and lead. 

Drapper et al. (2000) and Duncan (1999) documented a significant positive correlation (linear) between 

lead and zinc concentrations and traffic volumes on highways, which supports earlier studies by 

Makepeace et al.. (1995) that concluded that most heavy metals including copper show a positive 

correlation with traffic volume. However Drapper et al. (2000) and Duncan (1999) both revealed large 

variations in other heavy metal concentrations that were not supported by changes in traffic volume. 

Data on stormwater quality and the nature of pollutants in road runoff in Western Australia is limited. A 

recent study carried out in Perth (Davies et al., 2000) involved the collection of road runoff samples at 19 

sites throughout the metropolitan area during the autumn, winter and spring months between July 1997 

and August 2000. The study investigated variations in pollutant concentration with respect to traffic 

volumes, TSS concentrations, location and season. In contrast to previous research carried out in Victoria 

and New South Wales, the study concluded that traffic volume did not significantly influence road runoff 
pollutant concentration. 

When compared to water quality guidelines for the protection of aquatic ecosystems (EPA, I 993d), it is 

apparent that both Western Australian studies revead median concentrations of heavy metals and 

nutrients that exceeded these criteria, including aluminium, cadmium, chromium, copper, lead, zinc and 

TP. Concentrations of copper, lead and zinc were significantly higher than the guideline values for both 

investigations. This provides an indication as to those pollutants found at concentrations which may be 

cause for concern in relation to surface water quality impacts associated with the proposal. 

Research carried out in the United States, found significant differences in stormwater runoff generated 

from highways with traffic volumes greater than 30,000 vehicles per day when compared to highways 

with traffic volumes less than 30,000 vehicles per day. Stormwater runoff from highways with traffic 

volumes exceeding 30,000 vehicles per day were found to contain pollutant loads which were up to four 

times those generated from highways of traffic volumes less than 30,000 vehicles per day (Driscoll et al., 
1990). As can be seen in Table 6.2.1, one section of the proposal is expected to exceed 30,000 vehicles 

per day by 2006, with three other sections approaching this value. By the year 2021 five sections of the 
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proposal are expected to exceed 30.000 vehicles per day. Meakepeace et al. (1995) also stated that most 

heavy metals usually show a correlation with intensity of vehicular traffic. 

TABLE 6.2.1 Predicted traffic volumes for the proposal (vehicles per day). 

Location Year 2006 Year 2021 

Mills Rd West to Mills Rd East 33800 35400 

Mills Rd East to Albany Hwy 2680() 33000 

Albany Hwy to Corfield St 8200 14700 

Corfield St to Garden/Champion Dr 8200 21100 

Garden/Champion Dr to Ranford Rd 8200 25200 

RanfordRdtoArmadalcRd 14100 33900 

Armadale Rd to Rowley Rd 29300 50400 

Rowley Rd to Thomas Rd 25200 42700 

Thomas Rd to Orton Rd 10600 26500 

Orton Rd to Bishop Rd 6700 15500 

Bishop Rd to Mundijong Rd 6700 19800 

Mundijong Rd to Wright Rd 11300 15700 

Wright Rd to Southwest Hwy 11300 15700 

Should there be a relationship between pollutant loads and traffic volumes, it is likely that these pollutants 

are restricted to certain heavy metals, hydrocarbons and oil and grease. Nutrient and TSS concentrations 

are more likely influenced by surrounding landuse and environmental conditions. 

If some pollutant concentrations in stormwater are primarily driven by traffic volumes, then the sections 

of the proposal with daily traffic volumes in excess of 30,000 vehicles per day may be likely pollutant 

hotspots. Based on Australian research, areas which are likely to be hotspots along the proposal are those 

drainage catchments that contain intersections or areas where vehicles are likely to be travelling slowly or 

frequently stopping. Areas less likely to be hotspots are long straight sections where vehicle movement is 

likely to be rapid and unimpeded. 

The proposal includes the construction of a drainage system that will collect and dispose of stormwater 

generated from the road surface during storm events. The road reserve has been delineated into discrete 

drainage catchments, which will discharge stormwater into detention basins located within the road 

reserve. There are 29 drainage catchments in total, with 29 detention basins servicing these catchment 

areas. The drainage catchments and the location of the detention basins are shown in Figure 6.2.1. 

Drainage from road surfaces is required to prevent pooling/ponding on the road surface, thereby 

providing a safe road system during wet weather conditions. The preliminary drainage scheme has been 

designed to contain I in 20 year storm events within the road reserve and basins, which means that when 

this storage capacity is exceeded stormwater will overflow and be discharged into natural or artificial 
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hydrological features, including rivers, a lake and man-made drains. A summary of the discharge points 

(ie. what the drainage basins overflow into) for each drainage catchment is shown in Table 6.2.2. 

TABLE 6.2.2 Discharge points from Tonkin Highway detention basins. 

Detention Basin Discharge Point 

Ti Unnamed Canning River tributary 

T2 Canning River 

T3 Canning River 

14 Unnamed Canning River tributary 

T5 Wright Lake 

16 Southern River 

17 No direct discharee 

T8 No direct discharge 

T9 Forrestdale Main Drain 

Tl0 Forrestdale Main Drain 

111 Unnamed creek (drains to Wungong Brook) 

112 Birriga Drain 

113 Wungong Brook South Branch Drain 

114 Wungong Brook South Branch Drain 

115 Unnamed creek 

116 Beenyup Brook 

117 Beenyup/Cardup Brook 

118 Beenyup/Cardup Brook 

119 Cardup Brook 

120 Cardup Brook 

121 Cardup Brook 

122 Manjedal Brook 

123 Unnamed creek 

124 Unnamed creek 

M I Unnamed creek 

M2 No direct discharge 

M3 Unnamed creek 

M4 No direct discharge 

MS Medulla Brook 

Considering the basin overflow points in Table 6.2.2 there is the potential to impact important wetlands 

and waterways such as Lake Forrestdale (eg. via the Forrestdale Main Drain) and Canning River through 

a decrease in surface water quality, that is: 

the routine and regular disposal of stormwater generated from the sealed road surface during 

storm events; and 

the potential for spills involving hazardous loads that could potentially contaminate local surface 

water via the stormwater drainage system. 
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6.2.4.2 	Hazardous Material Spills 

In order to address the potential impacts associated with spills of hazardous materials, it is first 

appropriate to investigate the inherent risk of incidents involving hazardous materials. Unlike the 

management of stormwater which is an on ongoing issue, spills involving hazardous materials are 

considered to be a much less frequent management issue. It is accepted practice to first investigate the 

likelihood of a spill occurring and then based on the magnitude of that likelihood assess the requirement 

for management measures to mitigate the potential impacts. 

Based on this approach, any risk assessment must look at two factors, being the probability of an event 

occurring and the consequence of that event. 

The probability of an event occurring is best expressed in terms of I in x number of years. This does not 

specifically mean that an event will only occur so many years into the future, rather it means that there is 

a l00!x percent likelihood of an event occurring in any year. A I in 100 year event has a 1% chance of 

occumng in any year. 

The second part of risk assessment is determining the potential impact. A frequently occurring but minor 

incident may be ignored, whereas a rare but high impact event might require remedial action. 

We live with risk every day - Perth is in a known earthquake area, however the risks are so low we do not 

build our structures to the highest earthquake standards. Our rivers have defined I in 100 year flood 

lines, but people build their houses there accepting the risks and the benefits of living near the river. In 

much the same way there are risks associated with haulage of hazardous loads, but there are also benefits, 

otherwise we would not be hauling them. The most frequent hazardous load on our roads is petrol and 

few people would call for a ban on its haulage. 

6.2.4.2.1 Probabiliti of a Crash Involving a Ha:ardous Load 

All risk assessments are based on statistics relating to the occurrences of incidents that have occurred in 

the past. .A risk assessment for the proposal presents an issue in that the proposal does not yet exist. In 

order to undertake a risk assessment it is necessary to obtain accident statistics from a similar road and in, 

this case, the existing section of Tonkin Highway will be used, which is approximately 32 km long. 

In order to identify the probability of an accident of any kind, involving a hazardous load on the proposal, 

it was necessary to make two key assumptions: 

The probability of an accident occurring is equally likely to occur at any point on the entire length of 

the proposal and associated link on Mundijong Road. This seems to be reasonably consistent with the 

road accident data from the existing section of Tonkin Highway, where of the 8 accidents. 5 have 

occurred at intersections and 3 have occurred mid-block. 

It must be assumed that in the absence of a full breakdown, all tankers carry hazardous goods. This is 

a conservative assumption since patently, this is not the case. However many (but not all) of the non- 

V01004-BSD01 0037.90-ASV-PER.doc 	 76 	 WESTERN I NFRASTRUCTURE 



Main Roads Western Australia 
Public Environmental Review -Tonkin Highway Extension 	Water — Surface Water Quality (Road Runoff) 

hazardous chemicals carried by tankers still represent some risk, especially an ecological and water 

quality degradation risk. 

For the existing section of Tonkin Highway, there have been a total of 8 accidents involving trucks which 

were classified as tankers (based on Main Roads statistics) over the period between 1 January 1980 to 31 

December 2000 (a total of 21 years). This in effect gives an accident frequency of 0.4 incidents per year 

or 0.01 accidents per year per km. This equates to a probability of 1 in 71 years of a tanker accident 

occurring in any particular km section of the existing road or 1 ii 3 years for the entire length. 

The new section of Tonkin Highway and the associated link to Mundijong Road is 32 km long. Based on 

assumption I above, the probability of an accident occurring on any particular kilometre of the proposal 

will be the same as that for the existing section (1 in 71 years). 

A probability of 1 in 71 years for any particular km is a moderately low probability, whereas a 1 in 3 year 

probability for the entire proposal may seem to be high. Importantly it should be noted that while there 

were 8 accidents over 21 years involving tankers (which have been assumed to be carrying hazardous 

loads), none of these accidents have resulted in a spill of the load. Nevertheless, at this time the 

probability of an accident leading to any spill is regarded as less than 1 in 21 years for the entire length of 

the proposal, or 1 in 567 years for any particular km. Given the rigorous standards which apply to 

hazardous container construction, provision of dangerous goods routes, driver training and truck signage 

the chances of accident leading to major spill (complete breach of the tanker) is regarded to be very small. 

Without comparable data for a similar road where a major spill has occurred, it would only be speculative 
to estimate a more accurate probability. 

On one hand it is important to put the relative risk in perspective for the layperson who might read this 

PER. Over 21 years there have been no major spills on the Kwinana Freeway and Tonkin Highway, 

however during this time there have been two major nuclear accidents (Three Mile Island and 

Chernobyl). Across the entire road network controlled by Main Roads and local governments evidence 

would suggest that the average rate of spills occurring is I per year, but it is interesting to note that the 
impacts have been relatively minor (Main Roads, 1998). 

6.2.4.2.2 Impact qf a Spill 

The primary impacts of concern in this case relate to the contamination of surface water associated with 

hazardous (or even potentially non-hazardous) load spills, which may enter surface water or surface water 	- 

catchments through the proposal preliminary drainage scheme. Chemical constituents found in hazardous 

loads can have direct or indirect effects on the health of aquatic ecosystems and can cause contamination 

of sediments and soil within waterways, drainage areas and ground water. 

It is important to appreciate that the Forrestdale Main drain (an overflow point for T9 and T10) flows 

from south to north, away from Lake Forrestdale towards Southern River, hence no impact m this 

Ramsar wetland is anticipated. 
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Although the perceived probability of a accident of a tanker involving a spill of the load occurring along 

the proposal is low, the potential impacts that could arise from chemicals reaching waterbodies are quite 

significant. Therefore, it is necessary for the preliminary drainage scheme to include provisions for 

trapping a range of chemicals that may possibly enter the system after accidents involving tankers that 

result in a spill of the hazardous load. The most frequent hazardous load on most roads is petrol or other 

petroleum products, and so it is envisaged that trapping these spills will be based on trapping a floating 

liquid. 

6.2.5 ENVIRONMENTAL MANAGEMENT 

6.2.5.1 	Ongoing Stormwater Quality Management 

As discussed, the potential impacts on surface water quality are primarily related to the ongoing disposal 

of stormwater generated from the road surface, or from much less frequent incidents involving hazardous 

or non-hazardous loads entering the stormwater drainage system. 

The principles of Water Sensitive Road Design (WSRD) (Wong et al., 2000) will be incorporated into 

design and construction of the final drainage scheme. These principles are similar to those included in A 

Manual for Managing Urban Stormwater Quality in Western Australia (WRC. 1998), however are more 

specific to road drainage systems and requirements. 

Specifically. the final drainage scheme will: 

retain drainage in the road reserve: 

contain runoff generated by a 20 year Average Recurrence Interval (ART) storm event; 

aim to trap any floating chemical spills that may occur as a result of accidents involving tankers 

on the highway: and 

include detention basins that have been designed to facilitate effective pollutant removal (via 

biological, physical and chemical mechanisms). 

Stormwater will not enter existing waterways or drains without treatment within the road reserve 

(drainage basins) to remove pollutants. The level of treatment will be based on current best practice in 

terms of design of the system, especially the detention basins. Detention basins will be designed to 

include the following features: 

sufficient permanent detention capacity to capture and treat first flush runoff 

a deep forebay to settle out coarse sediments; 

a length to width ration of between 3 and 20: 

a combination of both vegetated areas and open water; 

access routes for maintenance vehicles along the ftill length of the basin; 
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a "two-phase" approach, incorporating a lined first stage (with a minimum volume of 40 cubic 

metres based on the size of tanker loads) to capture floating chemical spills linked to the second 

stage (which is designed based on the standard stormwater treatment principles) by a baffling 

mechanism preventing through flow of floating liquids; and 

side slopes no steeper than 6:1. 

A preliminary concept drainage scheme has been designed, and basin storage volumes have been 

determined based on the requirement to contain the 20 year ARI storm event runoff and to capture and 

store the first 12 mm of rainfall (first flush runoff). 

6.2.5.2 	Commitment 

Prepare and implement a Drainage Management Strategy which addresses: 

an assessment of the expected stormwater treatment efficiency of the drainage system & 

justification that the system incorporates all of the principles of current best practice; 

detention times for road runoff provided by the detention basins: 

the permanent detention volume, extended detention volume & total detention volume in relation 

to the statistical time interval between storm events & the statistical magnitude of storm events; 

the drainage basin landscaping & amelioration (eg. red mud): and 

a five year water quality monitoring program. 

6.2.5.3 	Summary 

Having regard to: 

the very low probability of an accident leading to a major hazardous spill: 

provision of two stage drainage basins in high risk areas, where the first stage is lined (40m); 

very low anticipated pollutant load contribution to Swan-Canning & Peel Harvey catchments; and 

a Drainage Management Strategy Plan (Section 6.2.5.2) commitment; 

it is concluded that the EPA's objective for this environmental factor can be met. 
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6.3 	NON-CHEMICAL EMISSIONS - NOISE AND VIBRATION 

6.3.1 EPA OBJECTIVE 

Protect the amenity of residents from  noise and vibration impacts resulting from activities associated 

with the construction and operation of the proposal by ensuring that noise and vibration levels meet 

stat utorv requirements and acceptable standards. 

6.3.2 EPA SCOPE OF WORK 

Undertake trajjic noise modelling using recognised mnethodologr. 

Discuss the direct and indirect impacts of traffic noise upon nearby residents in existing and 

proposed residential areas. 

Discuss the proposed management measures ihic/i will he implemented to ensure that the traffic 

noise levels meet acceptable standards established in consultation with the Department of 
Environmental Protection. 

Discuss construction impacts including vibration impacts on nearby residents, including the transport 

of raw material to the site and onsite construction operations. 

Detail how the impacts will he identified,  ,naintained and managed to meet statutory requirements 

and acceptable standards established in consultation i ith the Department of En vironmen Ia! 

Protection. 

6.3.3 EXISTING ENVIRONMENT - NOISE 

A comprehensive noise assessment was undertaken as part of the environmental investigations for this 

project, detailed in Tonkin Highway Extension Acoustic Assessment (Herring Storer Acoustics, 1999). 

Following discussion with the DEP a supplementary report was prepared to address Leq  night time values. 

The following represents a summary of these reports. 

The existing noise level environment and the change in this environment has been considered for 2006 

and 2021. 

The existing acoustic environment was quantified by monitoring noise levels at the following three 

locations (Figure 6.3.1, Sheets 1 to 2) along the proposal: 

20 Zenobia Terrace, Westfield; 

1 8A Allen Road, Westfield and 

Lot 104 Stockmans Close, Oakford. 

Figure 3.1.2 and cadastre base of Figure 5.1.1 shows the general land use along the alignment and mix of 

rural, semi rural and urban areas. 
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Monitoring was carried out in accordance with the requirements of Main Roads. The loggers record 

statistical noise level data at hourly intervals for three complete 24 hour periods. 

At each of the measurement locations, an automatic noise data logger was utilised to measure hourly 

sound pressure levels in accordance with Australian Standard 2702-1984 (Acoustics - Method For 

Measurement of Road Traffic Noise). The logger records statistical noise level data of which the LAI. 

LA to LAeq  and LAW  levels are reported. 

All loggers were placed at a distance of 1 metre from the building facade which faces the proposed road. 

The microphone height ranged between 1.2 to 1 .5m above ground floor level. Photographs were taken at 

each site showing the logger location and the general site layout. The loggers were field calibrated before 

and after the measurement period and have been subject to a laboratory calibration within the last 24 

months. 

TABLE 6.3.1 Average LAeq(Shour), LAeq (24hour) and LAIO(lShour) from monitored data 

Location Address L0,1008hour) 
[ 
Leq  (24 hour) I 1-4eq (Shour) 

1 20 Zenobia Terrace. Westfield 46 44 41 

2 18A Allen Road, Westfield 44 44 41 

3 Lot 104 Stockmans Close. Oakford 45 44 42 

LAIO 	 The arithmetic average where the noise level is exceeded for 100/0 of the time 
L. e. 	 Equivalent average noise level, normally expressed during the day or night 

Monitoring was carried out twice to obtain acceptable results. These monitoring periods were from 18 

September to 25 September and 27 October to 05 November 1998. Acceptable days were deemed to be 

on 23 September, 30 October, 03 November and 04 November 1998. 

6.3.4 ENVIRONMENTAL ASSESSMENT - NOIsE 

Calculations were made for the relative position of the lines of traffic for the following future flow rates: 

Year 2004 (soon after opening of the road project). 

Year 2021 (approximately 15 - 20 years after road opening). 

The calculated noise levels were determined using the computer program 'TNoise' (TNoise is a computer 

program developed by Main Roads, based on the Welsh or CRTN Method). To calculate the noise levels 

resulting at a noise sensitive premises, the followinginput data was utilised. 
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TABLE 6.3.2 TNoise input data., general 

Input Variable 	
] 

Years 2006 & 2021 

Distance Carriageway - Receiver ** 25. 50. 75. 100. 150. 200. 250, 300. 400 

Heavy Vehicles % (2200 - 0600) 22 

1-leavy Vehicles % (0600 - 2200) 13 

Speed km/h 100 

Surface 14 mm Chip Seal 

Distance between Carriageways (m) 15 

Angle of View 110 

Road RL 0 

Receiver RL 0 

Average Propagation Height (2200 - 0600) 0.95 

Average Propagation Height (0600 - 2200) 0.75 

Average Propagation Height (0600 . midnight) 0.75 

** 	Distance from the edge of the closest carriage way 

TABLE 6.3.3 TNoise input data traffic volumes (Annual Average Weekly Traffic - AAWT) 

Location Year 2006 Year 2021 

Mills Rd West to Mills Rd East 2910() 35800 

Mills Rd East to Albany Hwy 26900 32400 

Albany Hwy to Corfield St 17600 17600 

Corfield St to Garden/Champion Dr 11800 16400 

Garden/Champion Dr to Ranford Rd 12000 18800 

Ranford Rd to Armadale Rd 14300 27900 

Armadale Rd to Rowley Rd 25500 43000 

Rowley Rd to Thomas Rd 19700 33400 

Thomas Rd to Orion Rd 12400 21100 

Orion Rd to Bishop Rd 11300 15400 

Bishop Rd to Mundijong Rd 11300 15800 

Mundijong Rd to Wright Rd 11 300 20600 

Wright Rd to South West Hwy 11900 9300 

Based on a similar existing road, the following additional information was utilised to allow the 

breakdown of 24 hour traffic flow to day and night times. 

2200 to 0600 hours traffic flow = 8% of AAWT 

0600 to 2200 hours traffic flow = 92% of AAWT 

The outputs from TNoise can either be L410(1$hOur). L.Aeq(24}iour) or 1- 10  & LAeq  hourly values. Due to the 

variables in each time period (ie. percentage heavy vehicles, average propagation height etc), the hourly 

values have been calculated and the required outputs of L10( 18hour), LA q.Day and L,.cq N 2ht determined. Note 

that the breakdown of some variables was limited in one calculation such that two calculations were 

required to obtain correct results. 
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6.3.4.1 	Noise Criteria 

Main Roads current practice for assessment of traffic noise level impact is based around 'TNoise level 

objectives' described as follows: 

"Noise level criteria are based around 'noise level objectives' described below. Objectives are 

specifIed upper limits of traffic noise which it is intended should not he exceeded. Objectives app/v 

outside residential buildings, and they may also he applied outside public buildings such as hospitals, 

schools and libraries. In the case of public buildfrigs there is a scope to relax the objectives if 

affected rooms are air-conditioned, and therefore  normally used with windows closed." 

TABLE 6.3.4 Noise level objectives 

Base Objective 	Objective for High Ambient Areas 

63 dB(A) 	 Ambient - 3 dB(A) 

Notes 

Noise levels are LAIO(Ithour)  values, from 6am to midnight 
Ambient noise is the level of noise before the road project commences 

A high ambient area is where ambient noise is more than 60 dB(A) 

Due to the impracticality of controlling noise at the upper floors of multi-storey building s. noise assessment is 
restricted to the ground floor level. 

Noise is assessed at a position 1 metre from a building facade, and 1.2 to 1.5 metres above the ground floor level. 

The objectives apply to the expected 15 to 20 years after opening of the road project. 

Noise level objectives relate to the total traffic noise expected at a building facade, ie. noise from the new road and any 
other roads. 

The LAI 011 Shourl value is the arithmetic average of the hourly LAte percentile levels (the level exceeded for 
10% of the time) between 0600 and 2400 hours. 

The above criteria was used in the previous report for assessment purposes. The additional criteria 

examined for this PER is based around a night time (2200 and 0600 hours) LAeq  level (equivalent average 
noise level). The level examined was LAeq Niht  of 55 dB(A). 

6.3.5 ENVIRONMENTAL IMPACT - NoIsE 

The LA}O(I8hOUr), LAeqDay and L.Acq.Night  values have been calculated for each section of road. The results of 
the generic calculations for the Year 2021 are shown below in Tables 6.3.7 to 6.3.9. Appendix D 
contains the same data for the year 2006. 
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TABLE 6.3.7 Calculated LAIO(IthOUr) values for year 2021 at varying distances 

Location 
Distance from Edoe of Nearest Carria"ewav (m) 

25 50 1 	75 100 1 	150 1 	200 250 
] 

300 400 

Mills Rd West to Mills Rd East 75.8 72.9 71.1 69.7 67.8 66.3 65.2 64.3 62.7 

Mills Rd East to Albany Hwy 75.4 72.5 70.7 69.3 67.4 65.9 64.8 63.9 62.3 

Albany Hwy to Corfield St 72.7 69.8 68.0 66.6 64.7 63.2 62.1 61.2 59.6 

Corfield St to Garden/Champion Dr 72.5 69.6 67.8 66.4 64.5 63.0 61.9 61.0 59.4 

Garden/Champion Dr to Ranford Rd 73.1 70.2 68.4 67.0 65.1 63.6 6 2. 5 61.6 60.0 

Ranford Rd to Armadale Rd 74.7 71.8 70.0 68.6 66.7 65.2 64.1 63.2 61.6 

Armadale Rd to Rowley Rd 76.5 73.6 71.8 70.4 68.5 67.0 65.9 65.0 63.4 

Rowley Rd to Thomas Rd 75.4 72.5 70.7 69.3 67.4 65.9 64.8 63.9 62.3 

Thomas Rd to Orton Rd 73.6 70.7 68.9 67.5 65.6 64.1 63.0 62.1 60.5 

Orton Rd to Bishop Rd 72.2 69.3 67.5 66.1 64.2 62.7 61.6 60.7 59.1 

Bishop Rd to Mundijong Rd 72.3 69.4 67.6 66.2 64.3 62.8 61.7 60.8 59.2 

Mundijong Rd to Wright Rd 73.4 70.5 68.7 67.3 65.4 63.9 62.8 61.9 60.3 

Wright Rd to South West Hwy 69.9 67.0 65.2 63.8 61.9 60.4 59.3 58.4 56.8 

TABLE 6.3.8 Calculated LACq.Da, values for year 2021 at varying distances 

Location 
Distance from Edge of Nearest Carriageway (m) 

25 1 	50 75 100 150 200 250 300 400 

Mills Rd West to Mills Rd East 73.5 70.6 68.8 67.4 65.5 64.0 62.9 62.0 60.4 

Mills Rd East to Albany Hwy 73.1 70.2 68.4 67.0 65.1 63.6 62.5 61.6 60.0 

Albany Hwy to Corfield St 70.4 67.5 65.7 64.3 62.4 60.9 59.8 58.9 57.3 

Corfield St to Garden/Champion Dr 70.2 67.3 65.5 64.1 62.2 60.7 59.6 58.7 57.1 

Garden/Champion Dr to Ranford Rd 70.8 j 	67.9 66.1 64.7 62.8 61.3 60.2 59.3 57.7 

Ranford Rd to Armadale Rd 72.4 69.5 67.7 66.3 64.4 62.9 61.8 60.9 59.3 

Armadale Rd to Rowley Rd 74.2 71.3 69.5 68.1 66.2 64.7 63.6 62.7 61.1 

Rowley Rd to Thomas Rd 73.1 70.2 68.4 67.0 65.1 63.6 62.5 61.6 60.0 

Thomas Rd to Orton Rd 71.3 68.4 66.6 65.2 63.3 61.8 60.7 59.8 58.2 

Orton Rd to Bishop Rd 69.9 67.0 65.2 63.8 61.9 60.4 59.3 58.4 56.8 

Bishop Rd to Mundijong Rd 70.0 67.1 65.3 63.9 62.0 60.5 59.4 58.5 56.9 

Mundijong Rd to Wright Rd 71.1 68.2 66.4 65.0 63.1 61.6 60.5 59.6 58.0 

Wright Rd to South West Hwy 67.6 64.7 62.9 61.5 59.6 58.1 57.0 56.1 54.5 
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TABLE 6.3.9 Calculated LAeq.Night  values for year 2021 at varying distances 

Location  
Distance from Edge of Nearest Carriauewav (m) 

25 50 75  
j 	

100 1 	150 
] 	

200 1 	250 
] 	

300 1 	400 

Mills Rd West to Mills Rd East 67.2 64.3 6 2. 5 61.1 5 9. 2 57.7 56.6 5 5. 7 54.1 

Mills Rd East to Albany Hwy 66.8 63.9 62.1 60.7 58.8 57.3 56.2 55.3 53.7 

Albany Hwy to Corfield St 64.1 61.2 59.4 58.0 56.1 54.6 53.5 5 2. 6 51.() 

Corfield St to Garden/Champion Dr 63.9 61.0 59.2 57.8 55.9 54.4 53.3 52.4 50.8 

Garden/Champion Dr to Ranford Rd 64.5 61.6 59.8 j 	58.4 56.5 55.0 j 	53.9 53.0 51.4 
Ranford Rd to Armadale Rd 66.1 63.2 61.4 60.0 58.1 56.6 5 5. 5 54.6 53.0 
Armadale Rd to Rowley Rd 67.9 6 5. 0 63.2 61.8 59.9 58.4 57.3 56.4 54.8 

Rowley Rd to Thomas Rd 66.8 63.9 62.1 60.7 58.8 57.3 56.2 55.3 53.7 

Thomas Rd to Orion Rd 65.0 62.1 60.3 58.9 57.0 55.5 54.4 5 3. 5 51.9 

Orion Rd to Bishop Rd 63.6 60.7 58.9 57.5 55.6 54.1 53.0 52.1 50.5 

Bishop Rd to Mundijong Rd 63.7 60.8 59.0 57.6 55.7 54.2 53.1 52.2 50 

Mundijong Rd to Wright Rd 64.8 61.9 60.1 58.7 56.8 5 5. 3 5 4. 2 53.3 51.7 

Wright Rd to South West Hwy 61.3 58.4 56.6 55. 2 53.3 51.8 50.7 49.8 48.2 

From the calculated levels, the required noise reductions were determined to achieve the two criteria. 

based on the Year 2021 fittures only and are shown below in Tables 6.3.10 to 6.3.11. 6.3.1. 

TABLE 6.3.10 Noise reduction required to achieve I111(18hour)  of 63 dB(A) where a residence is 
located at the distances nominated, dB(A) 

Location Distance from Edge of Nearest Carriageav (m) 

25 50 1 	75 1 	100 150 200 250 300 
[ 

400 

Mills Rd West to Mills Rd East 12.8 9.9 8.1 6.7 4.8 3.3 2.2 1.3 - 
Mills Rd East to Albany Hwy 12.4 9.5 7.7 6.3 4.4 2.9 1.8 0.9 - 

Albany Hwy to Corfield St 9.7 6.8 5.0 3.6 1.7 0.2 - - - 

Corfield St to Garden/Champion Dr 9.5 6.6 4.8 3.4 1.5 - - - - 

Garden/Champion Dr to Ranford Rd 10.1 7.2 5.4 4.0 2.1 0.6 - - - 

Ranford Rd to Armadale Rd 11.7 8.8 7.0 5.6 3.7 2.2 1.1 02 - 
Armadale Rd to Rowley Rd 13.5 10.6 8.8 7.4 5.5 4.0 2.9 2.0 0.4 
Rowley Rd to Thomas Rd 12.4 9.5 7.7 6.3 4.4 2.9 1.8 0.9 - 

Thomas Rd to Orion Rd 10.6 7.7 5.9 4.5 2.6 1.1 - - - 
Orton Rd to Bishop Rd 9.2 6.3 4.5 3.1 1.2 - - - - 

Bishop Rd to Mundijong Rd 9.3 6.4 4.6 3.2 1.3 - - - - 

Mundijong Rd to Wright Rd 10.4 7.5 5.7 4.3 2.4 0.9 - - - 

Wright Rd to South West Hwy 6.9 4.0 2.2 0.8 - - - - 
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TABLE 6.3.11 Noise reduction required to achieve LAeq.Night  of 55 dB(A) where a residence is 

located at the distances nominated, dB(A) 

Location 
Distance from Edge of Nearest Carriageway (m) 

25 50 1 	75 1 	100 1 	150 200 1 	250 
] 

300 400 

Mills Rd West to Mills Rd East 12.2 9.3 7.5 6.1 4.2 2.7 1.6 0.7 - 

Mills Rd East to Albany Hwy 11.8 8.9 7.1 5.7 3.8 2.3 1.2 0.3 - 
Albany Hwy to Corfield St 9.1 6.2 4.4 3.0 1.1 - - - - 
Corfield St to Garden/Champion Dr 8.9 6.0 4.2 2.8 0.9 - - - - 

Garden/Champion Dr to Ranford Rd 9.5 6.6 4.8 3.4 1.5 0.0 - - - 
Ranford Rd to Armadale Rd 11.1 8.2 6.4 5.0 3.1 1.6 0.5 - - 
Armadale Rd to Rowley Rd 12.9 10.0 8.2 6.8 4.9 3.4 2.3 1.4 - 

Rowley Rd to Thomas Rd 11.8 8.9 7.1 5.7 3.8 2.3 1.2 0.3 - 
Thomas Rd to Orton Rd 10.0 7.1 5.3 3.9 2.0 0.5 - - - 
Orton Rd to Bishop Rd 8.6 5.7 3.9 2.5 0.6 - - - - 

Bishop Rd to Mundijong Rd 8.7 5.8 4.0 2.6 0.7 - - - - 

Mundijong Rd to Wright Rd 9.8 6.9 5.1 3.7 1.8 0.3 - - - 
Wright Rd to South West Hwy 6.3 3.4 1.6 0.2 - - - - - 

In addition to the above tables, Table 6.3.12 below shows the distances required to achieve the two 

different criteria. The distances are to be taken from the edge of the nearest carriageway and assume no 

attenuation due to barriers (Figure 6.3.1). 

TABLE 6.3.12 Distance (m) required to achieve specified criteria 

Location 
LIOlRhour of 

63 dB(A) 
Lq.Night of 

55 dB(A) 

Mills Rd West to Mills Rd East 360 335 

Mills Rd East to Albany Hwy 335 310 

Albany Hwy to Corfield St 200 185 

Corfield St to Garden/Champion Dr 190 175 

Garden/Champion Dr to Ranford Rd 215 195 

Ranford Rd to Armadale Rd 300 275 

Armadale Rd to Rowley Rd 415 390 

Rowley Rd to Thomas Rd 340 31 5 

Thomas Rd to Orton Rd 235 215 

Orton Rd to Bishop Rd 180 165 

Bishop Rd to Mundijong Rd 185 175 

Mundijong Rd to Wright Rd 230 210 

Wright Rd to South West Hwy 115 105 
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With re2ards to the results of Table 6.3.12, the following needs to he noted. 

The TNoise corrections for such things as attenuation due to distance. ground absorptn etc, are 

limited to a maximum source to receiver distance of 300 metres. 

Between 300 and 500 metres, TNoise will provide a result, however warns the user that the 

reliability of the result is reduced. 

At distances greater than 500 metres, TNoise does not provide an output. 

Calculations of noise levels in the Years 2006 and 2021 were carried out for each of the three logger 

locations to show the expected change in noise level at the residences with the results shown below in 

Tables 6.3.13 and 6.3.14. 

TABLE 6.3.13 Calculated LAI(18huur)  at logger locations, dB(A) 

Increase Between 
Year Year Increase Between 

Logger Location Existing Existing and 63 dB(A) 
2006 2021 2021 and Existing 

Criteria 

1) 20 Zenobia Tee. Westfield 46 65 66 20 17 

2) 18A Allen Road. Westfield 44 65 68 24 19 

3) Lot 104 Stockrnan Cl, 45 62 65 20 18 
Oakford 

TABLE 6.3.14 Calculated LAcq.Njgh at logger locations, dB(A) 

Logger Location Existing Year Year Increase Between Increase Between Existing 

2006 2021 2021 and Existing and 55 dB(A) criteria 

1) 20 Zenobia Tee. 41 57 58 17 14 
Westfield 

2) 18A Allen Road, 41 57 59 18 14 
Westfield 

3) Lot 104 Stockrnan 42 54 56 14 13 
Cl. Oakford 

It is interesting to note that although the noise reduction tables show that the LAIO(IShOUr) 63dB(A) level and 

Leq.N,it value of 55 dB(A) are comparable, the acoustic impact (determined by the change in level - see 

Tables 6.3.13 and 6.3.14) does not appear to be as high using the LAC.NIhI  values. This is because the 

monitoring locations were in low ambient areas, where the difference between the LAIO(I8hOUI)  and LAeq Nighl 

values was fairly low (3 dB(A)). Hence, once the road is present, the noise from the road traffic will 

dominate the acoustic environment (particularly during the day time) and the difference between the two 

values will increase to 8 dB(A), and hence the change from the existing noise levels (prior to the road) is 

not as great for L..\eq.Nw}it  values, as opposed to LAJOII OUrI  values. 

The distances to the closest identified existing residences are shown below in Table 6.3.15, along with 
the predicted LAIO( 8hour' Lcq .Dav and LAeq.Nht  values for the Years 2006 and 2021. Noise management 
measures for these residences are outlined in Tables 6.3.16 and 6.3.17. 
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TABLE 6.3.15 Distance of closest identified residences to proposal and predicted noise levels in 

years 2006 and 2021, dB(A) 

Location 
Distance 

(m) 

Year 2006 Year 2021 

LAI ( hr)  LAq.I) t%q.ri2hI LAlII(I$hor L, q.jis L.% q.hI 

Mills Rd East to Albany Hwy 80 70 68 62 70 68 62 

Corfield St to Garden/Champion Dr 100 65 63 57 66 64 58 

Garden/Champion Dr to Ranford Rd 110 65 63 57 66 64 58 

Ranford Rd to Armadale Rd 105 66 64 58 68 66 60 

Armadale Rd to Rowley Rd 70 70 68 62 72 70 64 

Rowley Rd to Thomas Rd 90 68 66 60 69 67 61 

Thomas Rd to Orton Rd 55 69 67 61 70 68 62 

Orton Rd to Bishop Rd 115 65 63 57 65 63 57 

Bishop Rd to Mundijong Rd 310 60 58 52 60 58 52 

Mundijong Rd to Wright Rd 335 	j 59 57 51 61 59 53 

Wright Rd to South West Hwy 105 	1 66 64 58 64 62 56 

Note: Those residences near intersections not included 

Table 6.3.16 below shows the expected noise levels and recommended noise controls for residences 

located close to proposed intersections. 
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TABLE 6.3.16 Lj10(18hOur) noise level dB(A) for residences near intersections. 

Intersection Distance from Roads Year 2006 Noise Level Year 2021 Noise Level Noise Control 

Albany Highway lOOm to Albany Hwy 56.3 53.1 

50m to onjoff ramp 62.0 63.7 5mm Chip Seal 
Tonkin 63.0 64.1 
Total 

Corfield Street lOOm to Corfield St 61.7 62.2 5mm Chip Seal 

190ni to Tonkin Hwy 56.6 61.1 5mm Chip Seal 

Total 62.8 64.7 

Garden/Champion 250m to Garden St 55.7 
Street 90m to Tonkin Hwy 59.6 64.8 5mm Chip Seal 

Total 59.6 65.3 

Ranford Road #ft 45m to Ranford Rd 63.4 66.5 5mm Chip Seal 

180m to Tonkin Hwy 56.9 62.0 - 

Total 64.3 67.8 

Armadale Rdii 70m to Armadale Rd 66.8 66.9 5mm Chip Seal 

120m to Tonkin Hwy 64.7 68.0 5mm Chip Seal 

Total 68.7 70.5 

Thomas Rd * 60rn to Thomas Rd 65.4 67.7 OGA 

200m to Tonkin Hwy 61.2 64.0 5mm Chip Seal 

Total 66.8 69.2 

Rowley Rd 65m to Rowley 61.9 65.1 OGA 

80m to Tonkin Hwy 66.8 69.7 OGA & 2m Barrier 

Total 68.0 71.0 

UAIN1111YL.AILJ. 	I i.' UO f. 

existing is 66 dB( A) 
*exlsl ino 	 is 62 dB(A) 

The results of the monitoring show that the existing L..\ISjOLJr  noise level is less than 60 dB(A) for the 
majority of the route. There are a few residences which were calculated to receive an existing LAb (IShour) 

above 60 dB(A). 

The maximum future L))lt)i0ur was calculated to be 72 dB(A) for the closest residence between 

Armadale Road and Rowley Road located 70m from Tonkin 1-Iighway. However, there may be some 

areas which currently do not have dwellings on the property but which are zoned for future residential 

use. For these areas. Tables 6.3.7 to 6.3.9, 6.3.17 and 6.3.18 can be used to detennine the expected noise 
level in the year 2021 and the noise control requirements. 

Between Bishop Road and Wright Road, there are no identified existing residences for which the 2021 
predicted noise levels (LA(fl)  exceed 63 dB(A). Therefore no noise attenuation is required. For all 

other locations along the route, noise control will be required as detailed in Tables 6.3.17 and 6.3.18 

6.3.5.1 	Comparative Noise Assessment 

Where noise is a significant issue, it is common to provide the public with a noise source and location 

which might closely mirror the noise likely to arise from the proposal being considered (eg. SCT and 
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Motorplex proposals). However, in these cases the assessment is typically concerned with maximum or 

peak noise levels which may arise. 

This PER has been prepared to investigate noise at a high 'fatal flaw' level and satisfy the EPA and the 

public that it can be practically managed. in the case of the Tonkin Highway noise assessment, criteria 

are expressed in values which can not be instantaneously heard, that is, they are average 18 hour and 

night time values. While 63 dB(A) (the Main Roads noise criteria on new roads) might not mean much to 

most people, it should be appreciated that the perception of noise is a function of many almost chaotic 

variables, that is, the quality of person's hearing, background noise levels, their position, time of the day, 

wind conditions, vehicle mix, the tone and harmonics of the noise and personal subjectivity. It is also 

difficult to subjectively assess how noise management measures or how being inside a dwelling might 

influence their judgement. Distances to residences, background noise levels, and future traffic flows also 

complicate matters. 

Notwithstanding this, it has been assumed that most people, who drive on or live adjacent to the existing 

Tonkin Highway have a good appreciation of the likely noise levels. In general terms the Roe and Reid 

Highways provide an indication as to the standard of road design and anticipated noise levels. The 

effectiveness of noise barriers can be examined on Kwinana Freeway, Roe and Reid Highways, South 

Port Street West Leederville, Anzac Road Mt Hawthorn and Kenwick Link. 

6.3.6 ENVIRONMENTAL MANAGEMENT - NOISE 

The three noise management options are: 

i) 	Reduction of the source: 

. 	reduce vehicle noise emission: 

. 	install a 'quiet' road surface such as open graded asphalt: an(Dor 

. 	reduce the speed limits along areas of significance. 

ii) 	Reduction by treatment of the propagation path: 

install barriers close to road (peak of the barrier assumed to be at 20 metres from the edge of 

the nearest carriageway); and 

select the road route to take advantage of natural barriers and maintain maximum distance to 

residents. 

iii) 	Treatment at the receiver location: 

install barriers close to house: 

increase the transmission loss of the house facade; 

V01004-BSDO10037.90-ASV-PER.doc 	 90 	 WESTERN INFRASTRUCTURE 



Main Roads Western Australia 
Public Environmental Review - Tonkin Highway Extension 	Non-Chemical Emissions - Noise and Vibration 

relocate affected premises and!or 

restrict development beside proposal to maximum distances. 

6.3.6.1 	Reduction at source - road surfaces 

Table 6.3.17 shows the noise reductions for various road surfaces. 

TABLE 6.3.17 Noise reduction dB(A) provided by different road surfaces 
Road Surface Type 14mmChip 

Seal 

5mm Chip Seal Dense Graded Asphalt 

(DC A) 

Open Graded 

Asphalt (OGA) 

Reduction dB(A) 0 2 3.5 6 

Note: Main Roads policy (draft) excludes the use of DGA in speed zones of 90kmThr plus. 

6.3.6.2 	Reduction by treatment of the propagation path - noise barriers 

Table 6.3.18 shows the noise reductions achieved by constructing a barrier. 

TABLE 6.3.18 Noise reduction provided by barrier 25 metres from edge of the nearest 
carriageway, dB(A) 

Barrier Height (m) Noise Reduction improved dB(A) a receiver Distance (m) 

25 	
} 

50 75 100 150 200 250 300 400 

1.5 2.4 2.6 2.4 2.2 2.0 1.7 1.6 1.4 1.0 

1.8 4.4 3.6 3.3 3.0 2.7 2.4 2.2 2.0 1.6 

2.0 5.4 4.1 3.7 3.4 3.1 2.8 2.5 2.4 2.0 

2.5 7.4 5.3 4.7 4.3 4.0 3.6 3.4 3.2 2.8 

3.0 9.0 6.3 j 	5.6 5.2 4.8 4.4 4.1 4.0 3.5 

3.5 10.5 7.3 1 	6.5 6.0 5.5 5.1 4.8 4.7 4.2 

4.0 11.7 8.1 7.3 6.7 6.2 5.8 5.5 5.3 4.9 

5.0 13.9 9.7 8.7 8.0 7.5 7.0 6.7 6.6 6.1 
6.0 15.8 11.2 9.9 9.3 8.6 8.2 7.9 7.6 7.2 

7.0 17.5 12.4 11.1 10.4 9.7 9.2 8.9 8.6 8.2 

8.0 18.9 13.6 1 	12.2 11.4 10.7 10.2 9.8 11.6 9.1 

Barriers can be constructed from any solid material ranging from earth mounds to masonry walls. Closed 
timber paling fences can also be used, however are not preferred as over time these tend to warp and 
produce gaps in the wall. A combination of earth mounds and fencing is also acceptable. The space 
available within the road reserve is sufficient for a noise wall. Where sufficient space is available, earth 
bunds provide an opportunity for appropriate landscaping. 

Typically, a barrier 3m high located 25m from the edge of the nearest carriageway would reduce noise 
levels by 9 dB(A) depending on the distance between the barrier and the noise sensitive premises. A 1.8 
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metre high barrier, constructed along the boundary of the noise sensitive premises, will provide 

reductions of approximately 4 to 5 dB(A). 

This PER has assumed that all vegetation within the road reserve will be cleared, however the practical 

reality is vegetation will be retained wherever possible and the extent of earthworks minimised. It should 

be noted that earth noise bunds can have a significant impact on vegetation clearing. For example, a 3 

metre high earth noise bund with a 1:3 batter slope will have a footprint of 18 metres, likewise a 5 metre 

bund would have a footprint of 30 metres. To ensure the proposal is constructed within the road reserve, 

adequate noise attenuation is achieved and vegetation clearing minimised, emphasis may need to be 

placed on a combination of earth bunds and constructed walls. 

6.3.6.3 	Treatment at the Receiver Location 

Treatment of houses in the form of double glazing, door seals and roof/ceiling treatment can give 

reductions of up to 10 dB(A) over and above that of closed windows. However, this requires that one is 

inside with the windows shut and often necessitates the use of mechanical ventilation or air conditioning. 

Also, such reductions tend to reduce mid to high frequency noise, leaving the sometimes more annoying 

low frequency noise. 

6.3.6.4 	Summary of Noise Management Measures 

Results from each measure can be added together to obtain an overall reduction and thus the required 

noise control. 

At a nominal distance of 50 metres (typical closest existing or future residences), the L){ lghOUF)  values in 

the Years 2006 and 2021 range from 66 to 72 dB(A) and from 67 to 74 dB(A) respectively. From 

calculations, it was determined that the Lvq ua. and L,.q.Niehi  values are 2.3 dB(A) and 8.6 dB(A) less than 

the LIO(18hour)  values. 

Comparing the noise reduction requirements of Tables 6.3.10 and 6.3.11 it is evident that the L.OHhOur) 

criteria of 63 dB(A) and the LACq.NhI  criteria of 55 dB(A) are similar. Using the nominal distance of 50 

metres from the road, the highest noise reduction required is in the order of 10 dB(A) which can be 

managed for instance, by a 2 metre high wall and an open graded asphalt road surface. 

if a lower criteria had to be met this would result in a significant increase in the noise reduction 

requirements. It has been estimated that for every 5 dB(A) reduction in criteria, noise walls would have 

to approximately double in size. Taking into account the modelling results and the various management 

measures available it is concluded that noise can be practically managed to Leq.Njght  55 dB(A). 

6.3.6.5 	Commitment 

At the time of releasing this PER the DEP has adopted an integrative approach to defining noise criteria 

and management measures associated with individual proposals. This approach is intended to consider 

the circumstances of each proposal and in cases such as this proposal, how circumstances such as current 
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and future land use, changes along the length of the proposal. The intent is to provide a responsive and 

flexible approach so that 'best practical' outcomes can be achieved. 

As discussed, the proposal will be constructed via a Design and Construction contract and therefore 

without detailed road desien, road heights, bridge structures and information regarding land availability it 

is difficult and problematic to provide prescriptive noise management measures (eg. a noise barrier 

consisting of concrete panels 2 metres high shall be constructed for 100 metres in a particular area) at this 

stage. Consideration also reeds to be given to road resen'e space, vegetation clearing and cost/benefit. 

Consistent with the approach outlined above, different criteria may be adopted along the proposal 

depending on all the above issues and hence this will need to be agreed with the Department of 

Environmental Protection. 

Prepare and implement a Noise Management Plan to the satisfaction of the DEP which addresses: 

design issues; 

location of noise sensitive premises: 

proposed noise criteria (including intersections): 

noise management measures: 

implementation timing of noise management measures: 

visual amenity/impact of noise barriers 

monitoring; and 

compliance reporting 

6.3.6.6 	Summary 

Having regard to: 

manageability of noise; 

a Noise Management Plan (Section 6.3.6.5) commitment: and 

a Design & Construction Environmental Management Plan (Section 8) commitment, 

it is concluded that the EPA's objective for this environmental factor can be met. 

V01004-BSDO1 003790.A5V-PERdoc 	 93 	 WESTERN INFRASTRUCTURE 



Main Roads Western Australia 
Public Environmental Review - Tonkin Highway Extension 	Non-Chemical Emissions - Noise and Vibration 

6.3.7 ENVIRONMENTAL ASSESSMENT - VIBRATION 

6.3.7.1 	Vibration Criteria 

The DEP have specified in previous road construction projects that Curve 4 of Australian Standard 

2670.2-1990 "Evaluation of human exposure to whole-body vibration Part 2: Continuous and shock 

induced vibration in buildings (I to 80 Hz)" be met at all residential premises. This Standard is brfly 

described below. 

6.3.7.1.1 Australian StandardAS267O.2-1990 

The above Australian Standard offers guidance to human responses to building vibration. It presents 

'base curves' which "represent magnitudes ofapproxiinately equal human response with respect to Ii uinan 

annoyance and/6r complaints about interference  with activities". It states that at "magnitudes of 

acceleration below the base curve, adverse comment is very rare. This does not mean that values above 

this curve will give rise to adverse comment, as the matmitude which is considered to be satisfactory 

depends on circumstances". 

Annex A contained in this standard makes mention of multiplying factors used in other countries which 

vary depending upon the environment. Table 6.3.5 below shows these factors. 

TABLE 6.3.5 Multiplying factors applied to base curves in several countries 

Place Time Multiplying Factor 

Critical Working Areas Day 

Night  

Residential Day 2 to 4 

Night 1.4 

Office Day 4 

Night  

Workshop Day 8 

Night 

Thus, the DEP have chosen the ppermost multiplying factor for a residential area as the appropriate 

standard to be met. It is considered that this is an appropriate criteria based on Main Roads previous 

experience (at which point vibration exceeding this level generally gives rise to complaints) and as 

construction is for a limited time, it is expected that residents will allow a higher level of vibration than 

normal. 

It should be noted that these represent levels which may cause human annoyance but not structural 

damage to buildings. 

Other criteria which have been referenced are more in relation to structural damage and are briefly 

discussed overleaf. 
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6.3.7.1.2 Criteria for Structural Damage 

British Standard 7385 - 1990: Part 1 makes mention of levels of vibration which will cause building 

damage. These are separated into three categories of severity as follows: 

Cosmetic - The formation of hairline cracks on drywall surfaces or the growth of existing cracks 

in plaster of drywall surfaces; in addition, the formation of hairline cracks in mortar joints of 
brickiconcrete construction: 

Minor - The formation of large cracks or loosening and falling of plaster of drywall surfaces, or 

cracks through bricks/concrete blocks, and 

Major - Damage to structural elements of the building, cracks in support columns, loosening of 

joints, splaying of masonry cracks etc. 

The levels which are considered to represent the above categories vary depending upon the frequency of 

vibration. However, minor damage is considered to be two times that of cosmetic damage and major 

damage is four times that of cosmetic damage. 

British Standard 5228 - 1992: Part 4 recommends that a conservative threshold for minor or cosmetic 

damage should be taken as a peak particle velocity (PPV) of 10mm/s for intermittent vibration and 5mm/s 

for continuous vibration. It is further recommended that these limits be reduced by 50% if buildings 

contain pre-existing defects of a structural nature. 

Since both standards are referring to points at which structural damage are likely to occur, it is not clear 

why there criteria differs in allowable levels. 

A book published by the Australian Road Research Board "Good Vibrations" by A E Tynan, Australian 

Round Research Board (ARRB) 1973 concludes the following: 

It can be shown that ground vibration becomes perceptible to most people at a level which is about one- 

hundredth of the magnitude of the limits regarded by some as 'saf 	structures'. ('lear/v, vibration.c 
become annoying, extreme/v disturbing, or even painful to people at a level well below,  that likeh' to cause 
damage to a house in average good condition". 

Tynan also makes mention that the amount and type of damage to a building will depend on such things 

as age, design, purpose of building, state of repair and stress within the structure. He warns that cracks as 

a result of causes such as settlement, shrinkage, swelling of soil foundations, natural deterioration of 

materials etc. should not be confused with damage from ground vibration. A sign of damage caused by 

ground vibration can be the "extension of old crackc, dust falling from old cracks and the dislodgnient of 

old stopping with more severe vibration [causing] new fine  cracks to appear, often forming large X-
shaped patterns in walls and ceilings, and plaster may flake off" 
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Tynan makes reference to the draft German Standard DIN 4150 (1971) which sets vibration limits 

depending upon the type of building that is the recipient. This table is shown below in velocity (mm/s). 

TABLE 6.3.6 Vibration limits proposed by DIN 4150 (8 to 80 Hz) 

Type of Building Max Velocity (mrn/s) 

Historical and ancient buildings, ruins and monunients 2 

Buildings visible damage. cracked 4 

Structurally sound buildings (technically in good order) 8 

Industrial building, concrete buildings - generally without plaster lOO 

For ground vibrations from vibrating rollers, Tynan states that the Mines Department of South Australia 

recommend a maximum velocity of 10 mm/s to prevent damage to ceilings. 

Tynan also quotes work done by Transport and Road Research Laboratory (TRRL) for traffic induced 

ground vibrations which found that particle velocities of 5 mm/s may cause architectural damage in 

buildings, be annoying to occupants and result in complaints such that for the normal domestic 

environment a level of 2 mm/s should not be exceeded. 

6.3.8 ENVIRONMENTAL IMPACT - VIBRATION 

Theoretical equations were researched to provide guidance on acceptable distances from construction 

equipment. These equations require knowledge of the type of process to be used and the specific 

parameters of the equipment (ie. energy per blows for percussive piling or maximum amplitude of drum 

vibration for rollers). 

It can generally be stated that vibration from construction equipment such as trucks, graders and rollers in 

static mode, cause minimal vibration and need not be considered. Of specific concern is vibration from 

vibrating rollers and pile driving activities. 

Vibration impact and transmission distances are significantly influenced by local geology. In general, 

sand will have the bast impact while hard rock (eg. granite) will have greater impact and transmission 

distance. The proposal is being constructed entirely on sand and while there may be underlying clay in 

places it should be noted that the road will almost exclusively be built on imported sand fill. 

6.3.9 ENVIRONMENTAL MANAGEMENT - VIBRATION 

To achieve the required Curve 4 levels, separation distances in the order of 75 metres may be required. 

For single drum vibrating rollers, separation distances in the order of 80 metres are required to achieve 

the Curve 4 criteria whilst this distance is typically halved when the 'low vibes' setting is selected. Twin 

drum vibrating rollers typically require a separation distance of 40 metres and as low as 25 metres when 

operating in the 'low vibes' setting. 
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Where rollers are within 50 metres of a dwelling, it is recommended that the 'low vibes' setting be used 

(providing this is acceptable for the required compaction). This will allow rollers to be as close as 20 

metres to a dwelling and the chance of structural damage to remain unlikely. It should be noted that there 

are no existing dwellings with 50 metres from where a vibration roller will be used (road carriageway). 

Further geotechnical information which will become available through the Design and Construction 

process and will be considered in the context of potential vibration impacts and addressed in the Design & 

Construction Environmental Management Plan (Section 8). 

6.3.9.1 	Summary 

Having regard to: 

sandy geology/imported sand fill; 

low number of buildings within 50 metres of proposal; 

low estimated impact; and 

a Design & Construction Environmental Management Plan (Section 8) commitment, 

it is concluded that the EPA's objective for this environmental factor can be met. 

V01004-BSD010037.90-ASV.PERdoc 	 97 	 WESTERN INFRASTRUCTURE 



Main Roads Western Australia 
Public Environmental Review - Tonkin Highway Extension 	Non-Chemical Emissions - Contaminated Sites 

6.4 NON-CHEMICAL EMISSIONS - CONTAMINATED SITES 

6.4.1 EPA OBJECTIVE 

Ensure that the proposal does not impact on any contaminated sites 

6.4.2 EPA SCOPE OF WORK 

. 	Jdentifr any contaminated sites which mnav he imimpacied directly or indirectly hi the proposal. 

If sites are identified,  detail low the management measures will be carried out, and to whose 

satisfaction this work will he done. 

6.4.3 ExISTING ENVIRONMENT 

A preliminary contamination audit was undertaken in 1999 to determine the qualitative risk of 

encountering contaminated land within the road reserve (BSD. I 999f). This section amends the findings 

of this audit, with revisions as advised by the DEP's Contaminated Sites Branch in correspondence dated 

6 April 2001. It also refines the scope to focus on areas of lots that fall within the road reserve. 

Lots were examined based on one or more of the following: 

nature of the activities that have occurred or are presently occurring on site; 

nature of the activities that have occurred or are presently occurring on nearby sites; and 

uncertainty of potential level of risk due to lack of access or information. 

6.4.3.1 	Scope of Investigation 

107 lots along the proposal reservation have been investigated. These were categorised by Local 

Government as follows: 

City of Gosnells - 44 sites 

City of Armadale - 22 sites 

Shire of Serpentine-Jarrahdale - 41 sites 

The investigation comprised the following activities: 

search of historic titles; 

review of historic activities along the road reserve through the examination of aerial photographs 

in the possession of the Department of Land Administration (DOLA); 
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review of council records such as constraints maps, building approvals, past and current land uses 

and complaint history, if any; 

review of readily available hydrogeological data including registered groundwater bDres in the 

vicinity of the proposed reservation; 

review of the Perth Groundwater Atlas to determine the presence of groundwater contamination, 

and discussions with relevant authorities to determine the major contaminants involved; 

review of locations of underaround storage tanks in the vicinity of the proposed reservation; 

non-intrusive visual inspection of selected sites within the proposed reservation (ie. no physical 

sampling performed at any site); 

review of adjacent land uses, easements, etc which may have an impact on the proposed 

reservation; and 

photographic records, where appropriate, of significant features on selected sites along the 

proposed reservation. 

The following organisations were also contacted for information: 

Department of Land AdminEtration: 

Whelans; 

Department of Minerals and Energy: 

Water and Rivers Commission; 

City of Gosnells: 

City of Arm adale: and 

Shire of Serpentine-Jarrahdale. 

6.4.3.2 	Potential Contamination Issues 

Most of the sites present no risk of contamination, however, based on initial investigations the risk of 

potential contamination on 13 lots was identified. The number of these sites per section are as follows: 

City of Gosnells - six sites; 

City of Armadale - four sites; and 

Shire of Serpentine-Jarrahdale - three sites. 

The potential for contamination at each site has been categorised into Low, Medium or High based on the 

preliminary risk assessment. A review of the findings of other reports associated with the planning of the 

proposal did not identify any further contamination issues. 
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6.4.3.2.1 City of Gosnells 

The investigation identified six sites in the City of Gosnells which may be contaminated. These are 

summarised in Table 6.4.1, and shown on Figure 6.4.1 (Sheet ito 4). 

G 17 (Lot 210) contains two houses and an orchard. A substantial heap of junk and debris is found at the 

back of the houses, adjacent to a shed and a tractor. 

The Water Corporation owns G21 (Lot 107). Visual inspections revealed a man-made concrete pit that 

holds a mechanical pump system. 

G23 (Pt. Lot 19) is classified as Rural and Controlled Access Highway by the Gosnells City Council. it 

has been observed that a number of white 205 litre drums of unknown contents are present on the site, 

next to the house. 

G25 (Lot 21) holds dumped cars and substantial machinery. Repairs and reconstruction of these cars may 

have been carried out on site, and this may raise contamination issues. 

The Water and Rivers Commission has indicated that there is a private pool located South of G30 (Lot 

503). There is evidence of liquid disposal from this pool by the ponding of all septics, and backwash for 

subsequent spray irrigation onto paddocks. This activity began in 1972 and is still ongoing. 

The City of Gosnells Constraints Map indicates that G34 (Lot 500) may a contaminated site. The site 

is zoned rural, and has previously been zoned rural agricultural. Aerial photographs and visual 

observations have not revealed any contamination issues. 

TABLE 6.4.1 Summary of ownership and land use history in the City of Gosnells for sites with 
nnt'ntird fnr cnntiminitinn 

TSite No. - 	 Current / Historical Landuse Potential for Contamination  

G17 Historical orchard activities. Low 

G21 Water Corporation has installed a concrete pit with machinery and 
pipes.  

Low 

G23 Several white oil drums found on site. Medium 

G25 Several old ears, mechanical instruments and machinery on site. Low 

G30 Ponding of septics and backwash observed. Medium 

G34 Classified as Possibly Contaminated on City of Gosnells Constraints 
Map.  

Medium 

6.4.3.2.2 cliv ofArmadale 

Four sites that may pose a risk for contamination (Figure 6.4.1) lie in the proposal reserve within the City 

of Armadale. 
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According to Stephen Arrowsmith of the Armadale City Council. AS (Lot 50) is currently occupied by a 

large sewerage treatment plant (pers. comm.). 

Another large sewage treatment plant occupies AS (Pt. Jan. A.A. Lot 78) which raises potential 

contamination issues. 

Landfill and liquid disposal activities of the Forrestdale Treatment Plant on Armadale Road were found 

on site All (Pt. Jan A. A. Lot 78). These activities began in 1967 and ended around 1983. The source of 

contamination is a pond, and the major contaminants are nitrogen and phosphorus. It should be noted that 

there has been extensive off-road dumping of various liquids by cartage contractors, however this was 

stopped in 1971. Effluent has also been dispersed by spray irrigation. This plant was modified and 

recommissioned in late 1988. 

A22 (Peel Est. Lot 1120) contains a landfill facility operated by the City of Armadale. 

TABLE 6.4.2 Summary of ownership and land use history in the City of Armadale for sites with 
notential for contamination. 

Site No. Current / Historical Landuse Potential for Contamination 

A5 Sewerage Treatment Plant Medium 

A8 Sewerage Treatment Plant on site. Medium 

Al I Forrestdale Treatment Plant. 	Road dumping of various liquids. Medium 

A22 City of Armadale Landfill High 

6.4.3.2.3 Shire ofSerpentine-Jarrahdale 

Three lots may pose a risk of contamination within the Shire of Serpentine-Jarrahdale (Figure 6.4.1). 

S12 (Lot 505) may be affected by the animal based waste from nearby piggeries. 

Site S38 (Lot 1) contains the business Mundijong Hardware and Rural Supplies." It is considered 

possible that such a business may have traded goods that, through improper storage and handling, have 

the potential to cause site contamination. 

There is a petrol station on S39 (Lot 6) which may pose a contamination risk. 

TABLE 6.4.3 Summary of ownership and land use history in the Shire of Serpentine -Jarrahdale 
for sites with notential for enntaminatinn 

Site No. Current I Historical Landuse 	 J Potential for Contamination 

S12 Animal Based waste nearby from piggeries. Low/Medium 
S38 Mundijong 	Hardware 	and 	Rural 	Supplies. 	"Rural 	Supplies" 

potentially could cause contamination. 
Low 

S39 Petrol/Service Station on site. Medium 
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6.4.4 ENVIRONMENTAL IMPACT 

Thirteen sites have been identified as being potentially contaminated as a result of the preliminary 

contamination investigations. The impact of the proposal on these sites is considered in this section, and 

as such the potential for contamination to be disturbed, and/or the exposure of workers to such 

contamination is also assessed. 

This level of disturbance is of key importance. Table 6.4.4 shows the proposed level of the road surface. 

based on preliminary design, and the existing ground level, for each of the identified sites. The difference 

is the amount of cut/fill that will be required to achieve the desired road level. 

TABLE 6.4.4 Existing and Proposed Ground Levels (GL) 

Site 	] Existing GL Proposed GL Height of Fill (Cut) 

G17 18 22 4m 

G21 19 21 2m 

G23 20 21 Im 

G25 18 20 2m 

G30 11 18 7m 

G34 16-17 18-19 2m 

A5 23 26 3m 

A8 23 27 4m 

All 23 28 Sm 

A22 25 28 3m 

S12 26-27 29-31 3-4m 

S38 63 57 (6rn) 

S39 66 58 (8m) 

Based on preliminary design it can be seen that 11 of the 13 sites identified require greater than 2m of fill 

to bring the pavement up to required road levels. As such, any contamination that may be present will not 

be impacted upon, or disturbed, as a result of construction. In fact, any contamination present will be 

secured below the road, resulting in a reduction in the risk due to the contamination. 

One site. G23, requires only approximately lm fill. Road construction generally does not impact at 

greater than 600mm depth, and therefore impact on contamination is unlikely. The risk identified at G23, 

however, is the presence of unidentified white drums, which will be removed safely prior to construction. 

Sites S38 and S39, at the intersection of South Western Highway and Mundijong Road, require between 

6m and lOm of cut, and as such any contaminated soils will certainly be disturbed and exposed. 

The road will directly impact upon site S38. The risk of contamination at this site is considered "low", 

however any contamination that does exist within the area of earthworks will be impacted upon. As this 

cut is likely to be used as fill at other locations along the proposal, it is important that no contaminated cut 

is used as such. 
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Site S39 contains a petrol station, and underground storage tanks may leaking could result in soil and 

groundwater contamination. The petrol station is. however, located on the north side of Mundijong Road, 

approximately 200m to the north of any proposed earthworks. As such, the petrol station will not be 

directly impacted by the proposal. Groundwater flow in this area is also to the north, towards Medulla 

Brook, and as such any contamination plume will move in a northerly direction, and be highly unlikely to 

be impacted upon by any proposed earthworks. 

6.4.5 ENVIRONMENTAL MANAGEMENT 

It has been shown that of the 13 potentially contaminated sites identified along the proposal, only two of 

these require further consideration in terms of management. This management is discussed below. 

Site G23 requires that all drums be examined, their contents ascertained, and the drums removed and 

disposed of in an appropriate manner. The area surrounding the drums will also be examined for 

evidence of contamination, and contaminated soil will be excavated and disposed of at an approved 

location. 

A thorough investigation of Site S38 will be undertaken. This will involve a detailed site history 

investigation to ascertain the potential for contamination, and subsequent soil/groundwater sampling and 

analysis to determine the extent of any contamination. 

The recommended investigations for these sites will be conducted prior to the initiation of earthworks and 

other construction activities. They will be carried out in accordance with the following DEP Guidelines: 

Contaminated Site Assessment Criteria (October 2000) 

Contaminated Site Assessment Guidelines for the Development of Sampling and Analysis 

Programs (July 2000); 

Contaminated Site Assessment: A General Guideline for Reporting (November 2000); and 

Guidelines for Assessment of Sites Incorporating Underground Storage Tanks (USTs) (December 

2000). 
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6.4.5.1 	Summary 

Having regard to: 

low level of suspected contamination along the road reserve of the proposal; 

proposed end land use (road); 

construction based largely on imported fill; and 

a Design & Construction Environmental Management Plan (Section 8) commitment, 

it is concluded that the EPA's objective for this environmental factor can be met. 
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6.5 NON-CHEMICAL EMISSIONS - PUBLIC RISK AND SAFETY 

6.5.1 EPA OBJECTIVE 

Ensure that risk is managed to meet the EPA 's criteria for individual fatality risk off-site  and the 

Department of Minerals and Energy 's requirements in respect ofpublic safety. 

6.5.2 EPA SCOPE OF WORK 

Establish if there are ant risks associated with the construction and operation of the road, the high 

pressure gas pipeline and power transmission lines. 

Detail how the risks, if identified, will be managed and to whose satisfaction. 

Establish risks associated with the transport of dangerous goods and detail how the risks will be 

managed and to whose satisfaction. 

6.5.3 ExIsTING ENVIRONMENT 

The Dampier to Bunbury Natural Gas Pipeline (DBNGP) runs adjacent to and west of the proposal road 

reserve between Albany Highway and Ranford Road in a 30 metre easement. This land is privately 

owned, zoned Urban in the MRS and currently used for rural purposes. Corfield Street and Ranford Road 

will cross the pipeline easement, where they intersect with Tonkin Highway to the west. (Figure 6.4.1) 

The DBNGP is a high pressure gas pipeline, with a maximum allowable operating pressure above 5 Mpa 
and subject to AS 2885.1 (1997). 

Also between Albany Highway and Ranford Road Western Power high voltage transmission lines run 

parallel and east of the proposal. The proposal also crosses wider the transmission lines in at least four 
places. (Figure 6.4.1) 

6.5.4 ENVIRONMENTAL IMPACT 

The DBNGP will be crossed by the proposal in two places and while the DBNGP is mostly outside the 

road reserve there is a remote possibility that the construction activities could lead to the pipeline being 
punctured and if ignited would have significant consequences. 

6.5.5 ENVIRONMENTAL MANAGEMENT 

In 1993 and 1995 the EPA required proponents seeking to change landuse adjacent to existing high 

pressure gas transmission pipelines, as is the case with the proposal, to ensure risk assessments were 

conducted to determine if their development proposals were consistent with EPA risk criteria. 
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In May 2000, the EPA released Guidance Statement 50, "Achieving EPA Risk Criteria For Development 

In Proximity To Existing And Proposed High Pressure Gas Transmission Pipelines". The EPA defined 

five landuses which trigger their involvement and determined acceptable criteria for individual risk (1 x 

10 	fatalities per year). These landuses related to places where people may reside or congregate in large 

numbers (eg. bus station). 

The greatest period of risk to the pipeline is during the construction phase. All construction activities will 

occur within the road reserve and consistent with the requirements of the DBNGP owner/operator. Once 

the proposal is constructed and in operation the chances of the pipeline being punctured by vehicles is 

regarded as insignificant. 

The proposal needs to be constructed so that there is m conflict with the Western Power electrical 

transmission lines. Engineering assessments to determine any conflict will be undertaken by Main Roads 

and a final outcome negotiated with Western Power. This type of investigation and negotiation is 

standard practice between the Main Roads and Western Power during the design and construction phase, 

and no impact is expected. 

6.5.5.1 	Summary 

Having regard to: 

the proposal not being a trigger' landuse: pursuant to EPA Guidance Statement 50: 

separation distance between carriageway and pipe centreline: and 

a Design & Construction Environmental Management Plan (Section 8) commitment, 

it is concluded that the EPAs objective for this environmental factor can be met. 

V01004-BSDO1 0037.90-ASV-PERdoc 	 106 	 WESTERN INFRASTRUCTURE 



Main Roads Western Australia 
Public Environmental Review- Tonkin Highway Extension 	- 	 Aesthetic— Visual Amenity 

7. 	ENVIRONMENTAL ASSESSMENT - SOCIAL SURROUNDING 

FACTORS 

7.1 	AESTHETIC - VISUAL AMENITY 

7.1.1 EPA OBJECTIVE 

Ensure that visual amenity of the area is not significant/v affected by implementation oft/ic  proposal. 

7.1.2 EPA SCOPE OF WORK 

Conduct a visual impact analysis using recognised methodology. 

Discuss what measures will be taken to ensure that visual amenity of the area is not significantly 

affected by implementation oft/ic  proposal. 

7.1.3 EXISTING ENVIRONMENT 

A comprehensive visual assessment was undertaken as part of the environmental investigations for this 

project (Ecoscape, 1998). The following section comprises a summary of this report. The methodology 
used was adapted from the "Suggested Main Roads Visual Quality Management Process and Guidelines" 
by Milthorpe and Filia, 1998. 

7.1.3.1 	Landscape Character 

The area lies mostly within the landscape character type of the Swan Coastal Plain (Figure 7.1.1 Sheet I 
to 2). However, the proposed route does venture close to the Darling Scarp area, and both the most 

northern and southern sections of the proposed route come close to the Darling Upland character type. 

The extent of the works within this character type is not, however, a significant component of the project. 

The landscape character types have been described by CALM (1994) and some of the important features 
of this work are summarised below. 

7.1.3.2 	Visual Character Units 

From field investigations the visual character units that dominate the proposed route were assessed. This 

was done using the Visual Quality Classification - Frame of Reference and the Aesthetic Character 

Summary (CALM, 1994). The scenic quality (DPUD, 1993) was derived for each visual character unit to 

help with the analysis of the landscape and in determining overall landscape treatments. 
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The visual character units display particular aesthetic characteristics whkh relate to form, line, colour, 

texture and scale of the vegetation, water form and landuse. The visual character units consist of 

(Figures 7.1.1): 

Ridge Hill Shelf unit; 

Bassendean unit; and 

Guildford unit. 

7.1.3.2.1 Ridge Hill Shelf Unit (Martin and Jarrahdale) 

The Ridge Hill Shelf unit occurs at the northern end of the proposal (Martin area) and near Mundijong 

Road (Jarrahdale area) (Figure 7.1.1 and 7.1.2). This unit is characterised by the Darling Scam and 

foothills, and while a small unit (approximately I - 2 minutes of duration at 80 - 100 kmlhr) it is worth 

noting because of its distinctiveness. 

7.1.3.2.2 Bassendean Unit 

The Bassendean unit extends from Albany Highway to near Rowley Road (Figure 7.1.1 and 7.1.2). This 

unit is characterised by a low flat landform that varies little throughout this unit. Travel duration within 

this unit is approximately eight minutes at 90 km/hr. 

7.1.3.2.3 Guildford Unit 

The Guildford Unit extends from just north of Rowley Road to west of South Western Highway (Figure 
7.1.1 and 7.1.3). Viewer experience of this unit will last approximately 13 minutes at 90 kmfhr. 

7.1.3.3 	Viewsheds 

Viewsheds from the route were considered for each of the visual character units along the proposal. 

Following general reconnaissance of the route, viewsheds were determined for a number of points. The 

viewshed was considered from 360 degrees at each sample point. 

7.1.3.3.1 Ridge Hill Shelf Unit (Martin) 

A significant component of the viewshed in this unit is the Darling Scam,  a dominant part of the 

midground and foreground views. The undulating landform results in a diverse viewshed with changing 

foreground and midground views comprised of both indigenous and cultural vegetation. The suburban 

form is part of the viewshed and comprises of houses, roads, sports fields, light poles and transmission 

lines. 

7.1.3.3.2 Bassendean Unit 

The viewshed from this unit is comprised of moderately changing foreground, midground and 

background views due to the presence or absence of vegetation. The Darling Scam  is a consistent 
midgroundlbackground component of the viewshed on the eastern side of the route. The viewshed on the 
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western side of the route is defined by vegetation with scattered rural dwellings, including outhouses. 

The viewshed has blocked and filtered foreground views as well as open foreground views of rural areas 

including fences, stock, pasture and dwellings. 330k\' transmission lines dominate the viewshed, in 

foreground views from Canning Mills Road to Armadale Road. 

A notable foreground view is that of Wright Lake. The midground component of the viewshed comprises 

mainly rural views formed by pasture, scattered trees, orchards, cattle grazing and horse agistment. 

The proposal over this landform means that the road will form a significant part of the viewshed in both 

foreground and midground views 

Future urban development within this visual unit will modify the viewshed. This needs to be considered 

in the Landscape and Revegetation Strategy Plan associated with future road works. 

7.1.3.3.3 Guildford  Unit 

The viewshed for the Guildford uni is slightly different from the previous unit in that there are less 

blocked foreground views. Vegetation along this section of the route allows a filtering of both foreground 

and midground views which consist primarily of a rural landscape including pasture, scattered trees, 

houses and out-houses, fences and small drainage lines. The midgroundlbackground views on the eastern 

side include the Darling Scarp and its vegetation. 

The proposal over this landform means that the road will form a significant part of the viewshed in both 

foreground and midground views. 

Future urban development within this visual unit will modify the viewshed, and this needs to be 

considered in the Landscape and Revegetation Strategy Plan. 

7.1.3.3.4 Ridge Hill Shelf Unit (Jarrahdale,i 

The viewshed for this section of the route is diverse due to the undulatinglandform and vantage points. 

Foreground and midground views to the east of the route are comprised of a dissected landscape with 

native and cultural vegetation. A young pine plantation forms part of the foreground view. In time this 

will become a dominant element of the viewshed. Travelling west along the route provides extensive 

midground and background views across the Swan Coastal Plain. 

7.1.3.3.5 Viewsheds into the Tonkin Highway Extension 

Vantage points on the Darling Scarp will provide views of the proposal. Assessments were made of the 

impact of the proposal on viewscapes from five major roads along this section of the scarp. These were: 

Mills Road East, Brookton Highway, Albany Highway, Jarrahdale Road and South Western Highway. 

The impact of the proposal on each of these views was considered low because: 
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the proposed route sits low in the landscape and is obscured by existing vegetation and 

topography at these vantage points: 

views across the Swan Coastal Plain (and hence to the proposal) are limited in duration due to the 

alignment, topography and vegetation, that is, viewing time is limited to possible glimpses: and 

the viewshed from these existing routes contains more significant features such as the city. water 

bodies and horizon which draw viewers away from the mid-ground views where the proposal sits. 

A number of rural residential dwellings exist close to the route and will be affected from a visual amenity 

point of view. Appropriate landscape measures, such as screen-planting will be considered in these 

instances. Likewise, proposed urban development which is to occur along the route will need to be 

considered in terms of a visual screen. 

7.1.3.4 	Vantage Points 

Overpasses and bridges along the Tonkin Highway will create vantage points and increase mid-ground 

and background views of the landscape. Future urban development close to these vantage points will 

impact on the viewshed, and this factor needs to be considered in the Landscape and Revegetation 

Strategy Plan (see Section 5.3). 

The new route in the Ridge Hill unit offers vantage points for views across the Swan Coastal Plain. 

Highlighting these views needs to be considered in the Landscape and Revegetation Strategy Phn 

associated with the next stage of works. 

7.1.3.5 	Features of Visual Significance 

There are several features of visual significance worth noting. These include: 

Powerlines - 330 kV transmission lines will dominate the road corridor from Mills Road East to 

Ranford Road, from Ranford Road to Mundijong Road the powerlines will dominate road users' 

views on the western side within one kilometre of the road: 

Wright Lake - a large open water body with limited views (Figure 7.2.4): 

canning River - a narrow river section with fringing vegetation - glimpses only; 

Southern River - a narrow river section with fringing vegetation - glimpses only; 

Medulla Brook - a narrow, partially fringed brook - longer views; 

Darling Scarp - particularly in the Martin area, as this is the point at which the proposal comes 

closest to the Darling Scarp; and 

Armadale Road- remnant bushland in good condition (Figure 7.2.4). 
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7.1.4 ENVIRONMENTAL IMPACT 

7.1.4.1 	Visual Change 

Visual change refers to the impact of the proposed road works in relation to the current landscape values 

as detailed in the previous section. The level of acceptable visual change is based on an assessment of all 

of the information compiled to undertake the visual analysis. To understand the impacts of the road, 

further description of the extent of works and their visual impact is required. 

7.1.4.2 	Extent of Works 

The proposal will ultimately be a Controlled Access Highway, with six lanes from Mills Road West to 

Mundijong Road and four Lanes from Mundijong Road to South Western Highway, and some grade 

separated intersections. Because the area is largely flat and low lying the majority of the road will be 

constructed on fill. 

The proposal will also involve the construction of noise barriers (walls or earth bunds) to meet noise 

criteria agreed with the Department of Environmental Protection, Where noise needs to be managed, 

these barriers will range in height from approximately 2 to 4 metres. Depending on the barrier type, 

height, length, associated landscaping and colour/type of material used their will be an impact on visual 
amenity, for adjacent residents and users of the proposal. 

7.1.4.3 	Expected Visual Change and Visual Impacts 

The visual impacts along the proposal will vary, depending on the proposed works and its visual impact. 

Ranking of the visual impact is based on the visual impact of the road on the scenic quality of the 

viewshed. Ranking of these impacts relates to management measures to minimise visual impact and 
enhance the road users' experience. 

The following describes the visual impact for the three visual character units; Ridge Hill Shelf, 
Bassendean and Guildford. 

TABLE 7.1.1 Visual Impacts - Ridge Hill Shelf Unit (Martin) - Mills Road to Albany Hwy 

Proposed Works Comment Impact 

Mills Road overpass and ramps Will dominate landscape High 

Canning River Bridge Bridge will not be constructed at elevated levels Low 

Albany Highway overpass and ramps With adjacent train corridor will be a dominant feature High 

Road Pavement No significant areas of cut and fill Low 
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TABLE 7.1.2 Visual Impacts - Bassendean Unit - Albany Highway to Rowley Road 

Proposed Works Comment Impact 

Corfield Street overpass and ramps Will dominate landscape High 

Southern River crossing A bridge is proposed Low 

Garden/Champion Direct overpass 
and ramps 

Will dominate landscape High 

Ranford Road overpass and ramps Will dominate landscape High 

Road pavement No significant areas of cut and fill Low 

Armadale Road overpass and ramps Will dominate landscape High 

TABLE 7.1.3 Visual Impacts - Guildford Unit - Rowley Road to Thomas Road 

Proposed Works Comment Impact 

Rowley Road overpass and ramps Will dominate landscape High 

Thomas Road overpass and ramps Will dominate landscape High 

Road Pavement No significant areas of cut and fill Low 

TABLE 7.1.4 Visual Impacts - Guildford Unit - Thomas Road to Mundijong Road 

Proposed Works Comment 
[ 	

Impact 

Orton Road overpass and ramps Will dominate landscape High 

Bishop Road overpass and ramps Will dominate landscape High 

Road Pavement No significant areas of cut and fill Low 

Railway overpass Mundijong Road rises over railway line. Slope of land allows 
overpass to sit into the landscape. 

Low 

TABLE 7.1.5 Visual Impacts - Ridge Hill Shelf (Mundijong) - South Western Highway 

Proposed Works Comment Impact 

Road Pavement I No significant areas of cut and fill Low 

7.1.4.4 	Level of Acceptable Visual Change 

The majority of the route (90%) is comprised of areas of low to moderate scenic quality. The landform is 
generally flat and low-lying. Vantage points are limited in number and it is expected that low-lying 
sections of the road will not have any significant impact on the viewsheds from these vantage points. 
Vegetation aligned along or near the road provides screening, further increasing the potential of the 
landscape to absorb visual change. The landscape has the potential to absorb visual change provided the 
road sits low in the landscape. The topography of the Ridge Hill areas will provide some capacity to 
absorb visual change. 

The potential to visually absorb large structures such as bridges and overpasses is low, particularly in the 
Bassendean and Guildford units. Appropriate landscape screening and long term changes in the 
surrounding land use will provide the best (and only) mechanism to provide an acceptable level of 
change. The landform within the Ridge Hill unit increases the capacity for bridge structures to be 
absorbed into the landscape. This unit has a relatively high level of acceptable visual change. 
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7.1.5 ENVIRONMENTAL MANAGEMENT 

The majority of the proposal will fit in with the existing topography and landform within a context of low 

to moderate scenic quality. In those areas with high scenic quality andior where the visual impact is high 

(interchanges. overpasses, ramps and bridges), management will be required to minimise visual impact. 

The most effective mechanism to achieve this is through screening, landscaping, revegetation and 

appropriate use of materials, colour, texture and form (Section 5.1.5.2). This will be particularly 

important with regard minimising the visual impact of noise barriers (Section 6.3.6.5). 

7.1.5.1 	Summary 

Having regard to: 

the low to moderate overall scenic quality,  

generally low visual impact 

future changes in land use consistent with the amenity of the proposal. 

a Landscape and Revegetation Strategy Plan (Section 5.1.5.2) commitment: and 

a Design & Construction Environmental Management Plan (Section 8) commitment: 

it is concluded that the EPA's objective for this environmental factor can be met. 
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7.2 TRAFFIC - LOCAL TRAFFIC MANAGEMENT 

7.2.1 EPA OBJECTIVE 

Maintain safe  and effective local traffic flow on the local road network arising from the proposal 

dissecting the existing network and interrupting existing traffic patterns. 

7.2.2 EPA SCOPE OF WORK 

Evaluate changes to existing traffic  patterns and detail local road improvement and traffic 

management mneasures which will be carried out on the local road network to address altered traffic 

flows. 

This factor was included in the EPA guidelines, following a request by a local government. As discussed 

in Section 3, the proposal involves construction with the Controlled Access Highway road reserve, 

however a number of minor road works, on local roads, will be required in the vicinity of the proposal 

(Section 7.2.5). Negotiation and finalisation of these works and consideration of the various options will 

be ongoing. Nevertheless and with the exception of the modified intersection with Webb and Mundijong 

Road no significant environmental impact is appears likely, therefore they have not been included as part 

of the proposal and Main Roads does not propose to refer these minor works to the EPA, pursuant to 

Section 38 of the Environmental Protection Act. 

7.2.3 EXISTING ENVIRONMENT 

A local area traffic investigation was undertaken by BSD Consultants as part of the scoping study for the 

proposal. 

Figure 7.2.1 details the existing functional road hierarchy of roads in and around the proposal. It is 

assumed that the proposal will be a primary distributor based on the requirements set out in the Perth 

Metropolitan Functional Road Hierarchy map series. 	The extension of Corfield Street and 

Garden/Champion Drive to Tonkin Highway will require these roads to become District Distributors in 

the future. This is in line with current thinking at both the Cities of Gosnells and Armadale. 

7.2.4 ENVIRONMENTAL IMPACT 

7.2.4.1 	Webb and Mundijong Roads 

Figure 7.2.4 shows a modified intersection between Webb and Mundijong Road, which may impact Bush 

Forever site 360 to the extent that the intersection point has been chosen approximately 400 metres west 

of the current Webb and Mundijong Road intersection, where a 20-30 metre section of vegetation is ether 

cleared or totally degraded. Notwithstanding this proposition and the revegetation of the old Webb Road 

intersection, Main Roads is considering a range of alternative options for Webb Road (eg. cul de sac). 

Should this or any local road modification appear likely to have a significant environmental impact this 
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will be discussed with the DEP and if necessary referred to the EPA, pursuant to Section 38 of the 

Environmental Protection Act as a separate proposal. 

7.2.4.2 	Local Traffic Impact 

The information was gathered through a review of relevant literature, including the results of the Traffic 

Investigation, traffic modelling forecasts provided l' Main Roads, liaison with local governments and 

discussions with representatives from Main Roads and the Ministry for Planning (MfP). 

The proposal may attract traffic to the local road network (induced traffic) over and above the natural 

growth rate in the traffic on intersecting roads. The proposal crosses or affects a number of roads under 

the control of the City of Gosnells. City of Annadale and the Shire of Serpentine-Jarrahdale, as detailed 

below. 

TABLE 7.2.1 Roads affected by proposal. 

City of Gosnells City of Armadale Shire of Serpentine— 

Ja rra h dale 

Mills Road West Lake Road, Rowley Road, 

Mills Road East Corfield Street extension (yet to be Thomas Road. 

Cockram Road. constructed). Hopkinson Road. 

Manning Avenue, Garden/Champion Drive/Champion Abernethy Road, 

Seaforth Avenue. Drive extension (yet to be constructed). Orion Road. 

Corfield Street extension (yet to Ranford Road. Cardup Siding Road, 

be constructed). Allen Road, Gossage Road, 

Garden/Champion Drive Keane Road, Bishop Road. 

extension (yet to be constructed). Hanlin Road, Scott Road, 

Ranford Road. Armadale Road, Mundijong Road, 

Forrest Road, Webb Road, 

Willows Road, Wright Road, 

Rowley Road. Shanley Road. 

To examine this impact of the proposal, modelled traffic forecasts were examined for 2006 (at opening) 

and 2011 (10 years after opening), based on two networks for each year (refer to Plans Nos. 11 & 13 

respectively from the Traffic Investigation Report), one with the Scheme and one without the Scheme. 

The networks with the Scheme were the preferred option as recommended in the Traffic Investigation 

Report. Thus, in total, four networks were examined. Table 7.2.2 summarises the results of the traffic 

projections for the two time horizons and different networks. 
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TABLE 7.2.2 Comparison Between "Scheme In" and "Scheme Out" Scenarios 

2006 2011 

Road Link Scheme 
Out 

Scheme 
In 

% 
Difference 

Scheme 
Out 

Scheme 
In 

% 
Difference 

Mills Rd West 5.100 6.300 -240/6 4.90() 6.50() -33% 

Mills Rd East 8.500 7,80() -8% 9.100 8.800 -3% 

Corfield St north of Tonkin Hwy NA NA NA NA 18.000 NA 

Corfield St south of Tonkin Hwy NA NA NA NA 16.000 NA 

Corfield Street north of Dorothy 
Street 

21.500 28.000 -300/'o 20.000 24.800 24% 

Lake Rd west of Seaforth Ave 9.600 6.100 -3611/6 7.700 5.500 -29% 

Garden St north of Tonkin Hwy NA NA NA 16.700 14.000 -161)/,) 

Garden St south of Tonkin Hwy NA NA NA 19.300 18.600 

Champion Dr south of Lake Rd 6.000 6,800 --13% 12.900 11.100 -14% 

Ranford Rd north of Tonkin Hwy 16.200 13.500 -1 7% 10.400 19,700 +89% 

Ranford Rd south of Tonkin Hwy 16.200 6.000 -63% 10.400 7.500 -28% 

Armadale Rd west of Tonkin Hwy 10.200 21.700 -'-1 13% 17.700 23.800 ~_340/6 

Armadale Rd east of Tonkin Hwy 10.200 14.900 +46% 17.700 14.900 -16% 

Rowley Rd west of Tonkin Hwy 3.900 3.400 -13% 4.700 5.800 +230/i) 

Rowley Rd east of Tonkin Hwy 4.500 6.400 -42% 5.200 8.300 +600N) 

Thomas Rd west of Tonkin Hwy 6.200 8.000 -29% 7.500 9.000 -20% 

Thomas Rd east of Tonkin Hwy 6.500 10.700 --65% 7.800 12,500 -60% 

Orton Rd west of Tonkin Hwy 1.300 1.200 -81V0 700 1.400 ± 100% 

Orton Rd east of Tonkin Hwy 1.200 4.600 -283% 1.100 5.200 +3739"0 

Bishop Rd west of Tonkin Hwy 1.800 4.300 -1390/0' 3.800 700 -82% 

Bishop Rd east of Tonkin Hwy 2.100 4.200 --100% 4.000 6.200 +55% 

Mundijong Rd west of Tonkin Hwy 12.600 7.200 3% 14.400 15.200 +6% 

\'lundijong Rd north of Mundijong 
Road Realitnment 

8.200 5.700 -30% 5.900 6.700 

Total 151.800 166.800 +10% 201,900 226,200 1 	+12% 

From the information detailed in Table 7.2.2. overall the proposal will only increase traffic on local roads 

intersecting and immediately adjacent to the Scheme by an average of approximately 10%. From a road 

capacity point of view, it is apparent that the proposal will not have a significant impact on most of the 

intersecting local roads at the time of opening, assumed to be represented by 2006 modelled results. 

The only exception to this is Armadale Road. West of Tonkin Highway, traffic volumes are estimated to 

increase from about 10.200 to 21,700 vehicles per day and east of Tonkin Highway, traffic volumes are 

estimated to increase from about 10,200 to 14,900 vehicles per day. Armadale Road will be upgraded to 

accommodate the extra traffic generated by Tonkin Highway. The increased traffic volumes are also in 

line with the function of this road with Armadale Road classified as District Distributor A type road. 

Other increases in traffic are in line with the capacity and functions of the roads and as such, these roads 

will not require any special attention in regards to providing extra capacity. 
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7.2.5 ENVIRONMENTAL MANAGEMENT 

As a result of the local area traffic analysis. the following works will be considered to the local road 

network to accommodate the proposal: 

Construct the intersection of Mills Road West and Mills Road East as a four way 
signalised intersection with Tonkin Highway. 

Traffic signals at: 

Albany Highway and Lake Road. 

Lake Road and Seaforth Avenue. 

Note: Lake Road may be closed 

iii) 	CuI-de-sacs for the following roads: 

Abemethy Road, east of Tonkin Highway, (still to be resolved). 

Cardup Siding Road, east of Tonkin Highway. 

Shanley Road, south of the Mundijong Road Realignment. 

Gossage Road, west of Tonkin Highway. 

Hopkinson Road, north of Gossage Road. 

Hopkinson Road, south of Cardup Siding Road. 

is') 	New road connections/upgrading: 
	

10 
' 	Connect Mills Road East to Cockram Road. 

Manning Avenue connecting with the old Tonkin Highway connection to Albany Highway 

(formerly connecting with Connell Avenue). 

Road connecting Cardup Siding Road to Orion Road east of Tonkin Highway. 

Armadale Road upgraded to four lanes divided standard from Forrest Road to Lake Road. 

Hopkinson Road connections with Thomas Road. 

Hopkinson Road connections with Orion Road. 

Webb Road connection with Mundijong Road. 

The above works are shown on Figures 7.2.2, 7.2.3 and 7.2.4. 
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7.2.5.1 	Outstanding Issues 

7.2.5.1.1 Corfleld Street 

During the design process associated with the Master Planning for the proposal, it was highlighted that 

there was insufficient distance between the proposed Corfield Street and Albany Highway interchange 

ramps to allow adequate weaving lengths. Investigation into the type of alternative configuration to 

address this design issue, was considered to be outside the scope of the Master Plan Study. Additionally, 

the staging for the extension of the Corfield Street to Tonkin Highway was not known. Main Roads have 

begun to investigate design solutions for full connectivity of Corfield Street to Tonkin Highway. Main 

Roads are liasing with the City of Gosnells and Armadale in regard to the Corfield Street connection. 

7.2.5.1.2 Forrest Road 

Forrest Road is classified by the Perth Metropolitan Functional Road Hierarchy map series as a District 

Distributor (A). The initial Master Planning for the proposal and the existing MRS reservation allowed 

for a Forrest Road bridge over Tonkin Highway ie. no connection to Tonkin Highway. 

Since the preparation of the local area traffic investigation, the City of Armadale requested that Main 

Roads consider providing a connection from Forrest Road east only to Tonkin Highway. Main Roads 

have agreed to this connection. 

7.2.5.1.3 Abern ct/n' Road 

Abernethy Road is classified by the Perth Metropolitan Functional Road Hierarchy map series as a local 

access road to the west of Hopkinson Road and to the east as a Local Distributor. 

This east—west road is bisected by the proposal to the east of the I-Iopkinson Road intersection. It is 

proposed that Abernethy Road become cul-de-sacced on the eastern side of Tonkin Highway, however 

the connection to Hopkinson Road is proposed to be maintained to the west. Maintaining the link to 

Hopkinson Road will ensure a central link for the locality of Oakford to the west. 

The Shire of Serpentine Jarrahdale have sought to maintain this connection across Tonkin Highway, 

originating from the submission on the MRS amendment 92 7/33. Main Roads cannot provide this access 

without affecting additional land outside the MRS reservation which would affect land use development. 

Main Roads are currently liaising with the Shire of Serpentine Jarrahdale to resolve this matter to the 

satisfaction of both parties. 
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7.2.5.2 	Summary 

Having regard to: 

. 	agreements reached between Main Roads and affected local governments; 

proposed changes to the local road network; and 

the ongoing investigations and negotiations with the City of Gosnells. City of Armadale and Shire 

of Serpentine Jarrahdale, 

it is concluded that the EPA's objective for this environmental factor can be met. 
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7.3 	CULTURE AND HERITAGE - ABORIGINAL 

7.3.1 EPA OBJECTIVE 

Ensure that changes to the biological and physical environment resulting from the proposal do not 

adversely affect cultural associations with the ai-ea. 

Ensure that the proposal complies with the requirements of the Aboriginal Heritage Act 1972. 

7.3.2 EPA SCOPE OF WORK 

Establish whether any sites of Aboriginal archaeological and/or ethnographic signifIcance mar be 

impacted. This should be done in consultation with local Aboriginal conmunities and Native Title 

claimants. 

Lodge investigation reports of archaeological and ethnographic surveys with the Aboriginal Affairs 

Department. 

Obtain any,  permits or Ministerial approvals required uider the Aboriginal Heritage Act 1972, 

including a section l8permnii from the Minister for AboriginalAffairs. 

7.3.3 ExIsTING ENVIRONMENT 

The section of the road reserve between Ranford Road and Mundijong Road has been previously 

surveyed (Blockley et al., 1996). However, because of the high archaeological potential a comprehensive 

archaeological and ethnographic survey was undertaken for the whole proposal (McDonald Hales and 

Associates, 1999). The section previously surveyed was re-surveyed and the Aboriginal consultants were 

re-consulted about the area and the newly discovered archaeological material, in addition to being 

consulted with respect to the whole proposal. 

7.3.3.1 	Archaeological Survey 

Seven previously recorded archaeological sites (mapped on Figure 7.3.1 Sheet I to 4) are located within 

or immediately adjacent to the road reserve (S00756 (a and b), S02953, S02954, S02955, S02956, and 

S02959). These sites were re-examined in the course of the archaeological field survey. The field survey 

resulted in the identification and recording of an additional 16 stone artefact clusters (THMR-1 to 

THMR-16, Figure 7.3.1) and II isolated artefacts, within or adjacent to the proposal. 

7.3.3.2 	Ethnographic Survey 

Two new ethnographic sites were reported along and adjacent to the proposal ('Frog Dreaming' and 

'Waugal Whiskers' sites) (Figure 7.3.1). A number of previously recorded sites are crossed by the road 

reserve, including S02550 (Canning River). S0260 1 (Southern River). S02602 (Wungong Brook - 

Southern Branch/Birriga Drain), S2960 (South East Corridor 8). S02961 (South East Corridor 9). 

V01004.BS0010037.90.ASV-PER.doc 	 120 	 WESTERN INFRASTRUCTURE 



Main Roads Western Australia 
Public Environmental Review - Tonkin Highway Extension 	 Culture and Heritage - Aboriginal 

7.3.3.3 	Previous Aboriginal heritage surveys and Section 18 clearances 

Following the first survey (Blockley et al.. 1996) Main Roads sought Section 18 clearances for four sites 

being one ethnoraphic site (S02960), one ethnographic/archaeological site (S02956) and two 

archaeological sites (S02953 and S02955). Following a realignment of the road reserve, and negotiation 

with the Aboriginal Cultural Material Committee (ACMC), the Minister for Aborigiial Affairs granted 

conditional consent to disturb these sites on 27 June 1996. 

7.3.3.4 	Consultation 

A total of 70 people from 10 Aboriginal organisations and/or extended families or clans have been 

consulted with during two detailed surveys, therefore Main Road believes every reasonable opportunity 

for consultation has been provided over five years, to all those people recognised as having a valid 

interest. 

Main Roads has initiated investigations as to whether any part of the proposal could be subject to a Native 

Title and if necessary will consult with any Native Title claimants. 

7.3.4 IMPACT ASSESSMENT 

7.3.4.1 	Archaeology 

The current development plans indicate that newly recorded artefact clusters THMR-2. THMR-3, T1-IMR-

4, THMR-5, fHMR-6, THMR-7. THMR-8. THMR-9, THMR-lO. THMR-1 1. THMR-l2 and previously 

recorded sites S00756 (a and b), S02953 and S02955 will be impacted by the proposal. (Figure 7.3.1) 

The possible extent of impact is more difficult to determine with respect to sites S02954, S02956, and 

S02959 because they presently are geomorphologically defined. 

Sites THMR-1, THMR-13, THMR-14. THMR-15 and THMR-l6 are located outside the proposal and are 

under no immediate threat from development activities. 

S02953, S02955, S02956 and THMR-lO are considered to have a high degree of archaeological 

potential and therefore significance because of such factors as artefact density, assemblage composition, 

and high potential for undisturbed stratified cultural material. The archaeological potential of S00756 (a 

and b) and S02959 has not been fully assessed to date. Where any construction/disturbance occurs in the 

vicinity of these sites, a qualified archaeologist should be present and the requirements of the Aboriginal 

Heritage Act (Section 16) and the conditions imposed by the Minister for Aboriginal Affairs complied 
with, as per Section 7.3.5.3. 

Previous Section 18 clearance obtained 
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S02954, THMR-2, THMR-3, THMR-4, TFIMR-5, THMR-6, THMR-7, THMR-8, THMR-9, THMR-1 1, 

and THMR-12 are considered to have a low level of archaeological significance. They have been fully 

recorded and have little further research potential. Furthermore, it is likely that past and continuing land-

use practices have compromised the integrity of these clusters. 

7.3.4.2 	Ethnographic 

The major concern of the Aboriginal consultants was the possible impacts on the Canning River 

(S02550), especially with respect to the proposed new river crossing. These ranged from concerns about 

limiting the impact on the river (eg. no pylons in the riverbed or within the winter flood zone) to an 

opposition to the poposal to construct a new bridge. A number of the Aboriginal consultants had no 

concerns and thought that the bridge design used for the old Tonkin Highway bridge would be quite 

suitable. 'Frog Dreaming Site' is associated with a tributary of the Canning River. According to the 

Aboriginal consultant, it adds another dimension to the significance of the River 

While the 'Frog Dreaming Site' itself will not be affected by the proposed development, the associated 

creek will be as well as the land between the site, the creek and the Canning which is reported to be of 

significance. A Waugal site was reported adjacent to S02961 on the basis of the presence of bulrushes or 

Typha reeds. This site will possibly be impacted in part by the proposal. However, the road reserve in 

this particular area has been selected following consideration of a number of matters in respect of various 

road reserve options by the ACMC in 1996. 

7.3.5 ENVIRONMENTAL MANAGEMENT 

7.3.5.1 	Archaeological 

It would be preferable that none of the archaeological material within or immediately adjacent to the 

proposal be disturbed. Taken as a whole, the material can be seen to comprise a representative sample of 

an Aboriginal cultural landscape, albeit one that has been disturbed by past and continuing land-use 

practices. In addition, this approach accords best with the views expressed by most of the Aboriginal 

community spokespersons involved in the survey. 

Given this, attempts will be made to limit development impacts on archaeological sites, particularly those 

that are considered to have a moderate-high level of significance. Should the preservation of all sites not 

be feasible, some form of archaeological mitigation will be required as a condition by the Minister for 

Aboriginal Affairs. Mitigative archaeological procedures will require a suitably qualified archaeologist 

with a permit in accordance with Section 16 of the Aboriginal Heritage Act (1972). There may also be a 

requirement that relevant Aboriginal community representatives be consulted and otherwise involved in 

the management of the archaeological resource. 
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7.3.5.2 	Ethnographic 

The concept design for the bridge over the Canning River has taken into account views of the Aboriginal 

consultants. The bridge does not impact on the Canning River bed, with pylons located at the edge of the 

high water level, mirroring the design of the existing Canning River bridge in the vicinity. 

7.3.5.3 	Summary 

Having regard to: 

a Design & Construction Environmental Management Plan (Section 8) commitment and 

compliance with the Aboriginal Heritage Act and Native Title Act, 

it is concluded that the EPA's objective for this environmental factor can be met. 
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7.4 CULTURE AND HERITAGE - EUROPEAN 

7.4.1 EPA OBJECTIVE 

Ensure that changes to the biological and physical environment resulting from  the proposal do not 

adversely affect cultural associations with the area. 

Ensure that the proposal complies with the Heritage of Western Australia Act 1990. 

7.4.2 EPA SCOPE OF WORK 

Establish whether any sites of European significance may he impacted including places which may 

he on the Western Australian Heritage Register and Places Database. 

Discuss what measures will he taken to ensure that any significant places are not signifIcant/v 

affected by implementation of the proposal. 

7.4.3 ExIsTING ENVIRONMENT 

A review of sites of European heritage was undertaken by BSD Consultants in 199 (BSD. 1998c). 

Agriculture and transportation are key factors which have influenced the presence of sites of European 

cultural significance which relate to: 

arable land cleared by the first settlers in the 1830s; 

construction of the Perth to Albany Highway in the mid 19jh  century; 

water transportation of goods to and from landings located on the Canning River; 

the completion of the Perth to Armadale railway line in 1893 and subsequent extension of the line 

southward; and 

the subdivision of a large estate after World War I owned by Thomas Peel in the Mundijong 

Area. 

The following groups were contacted and asked to search their inventories for sites of European heritage 

along the proposed route: 

Australian Heritage Commission; 

Heritage Council of Western Australia; 

National Trust of Australia (Western Australia); 

City of Gosnells 

City of Armadale; 

Shire of Serpentine Jarrahdale; 

Friends of Forrestdale; 
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Forrestdale Progress Association; 

Armadale Kelmscott Historical Society; 

Gosnells Historical Society; 

Mundijong Heritage Council; and 

Oakford Oldbury Association 

The following sections provide a list of the sites both affected by the proposed road and within 500m of 

the proposal. 

The location of each site within 500m from the road reserve has been mapped on a series of six sheets 

(Figure 7.4.1 Sheet 1 to 2). An alpha prefix and subsequent numeric (eg. G2) are presented to permit 

identification of the site locations in relation to the road reserve. The prefix corresponds to the City or 

Shire in which the site is located: 

G -City of Gosnells; 

A - City of Armadale: and 

S - Shire of Serpentine Jarrahdale. 

The decision to map heritage sites within 500m of the road reserve is not intended to indicate that impact 

from road construction activities is anticipated to extend this distance in all cases. Advice from Mr 

Timothy Reynolds of Herring Storer Acoustics Pty Ltd suggests that the vibration associated with road 

construction will extend no further than the road reserve. However, this statement is made on the 

assumption that the substrate through which the vibration is travelling is sand, whereas in some situations 

along the road reserve soils of greater density exist (eg. clays and weakly cemented lateritic material). 

Therefore, mapping of sites within 500m has been done as a conservative measure to indicate the 

presence of potentially affected sites and provide a trigger for further investigation to be considered if 

required, prior to commencement of site works. 
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The following sites are located in the City of Gosnells and are within 500m of the proposal. 

TABLE 7.4.1 Sites identified in the City of Gosnells 

Site Location Listing 

GI - White Rock Quarry Lot I Cockram Road, Martin Municipal Heritage Inventory 

G2 - Moran House 108 Mills Road, Martin Municipal Heritage Inventory 

G3 - House 87 Mills Road. Gosnells Review List 

G4 - Passmore House Mills Road, Gosnells Review List 

G5 - McKenzie House 2498 Albany Highway, Seaforth Municipal Heritage Inventory 

G6 - Della Vedova's residence Scaforth Review List 

G7 - First Bulk Milk Carrier Cnr Verna and Astley Streets List of Historical Sites 

G8 - Christmas Trees: Next to 
Seaforth Primary 

Verna Street, Gosnells Review List 

G9 - Old White Gum Trees Verna Street, Gosnells Review List 

GlO - Mary Caroll Park (Kurtz 
Tree Nursery) 

Verna /Eudoria Streets. Gosnells Municipal Heritage Inventory 

GIl - Cuten's House 1125 Wheatley Street. Gosnells Municipal Heritage Inventory 

G12 - Cargeegs Bridge Station Street. Gosnells Municipal Heritage Inventory 

G13 - Norfolk Island Pine Trees in 
Pages Park 

Astley Street, Gosnells Municipal Heritage Inventory 

G14 - Lockhart House Astley Street. Gosnells Review List 

The following sites are located within the City of Armadale and are within 500m of the proposal. 

TABLE 7.4.2 Sites identified in the City of Armadale 

Site 	 1 Location Listing 

I 	
City of Armadale 

I
Management Category 

Al - Haydock's Existing Lot 79B Allen Road Municipal Heritage B 
Homesite Forrestdale. 6112. Inventory 

A2 - Allen's Old Homesite Lot 376 Broome Street Supplementary list Not given 
Forrestdale. 6112 

A3 - Old Limestone Pits Corner Forrest and Municipal Heritage C 
Twelfth Roads. Inventory 
Forrestdale. 6112. 

A4 - Wattledene Homestead Corner Forrest and Recommended for tree Not given 
Twelfth Roads, preservation order 
Forrestdale. 6112. 

Information provided by the Armadale Kelmscott Historical Society initially indicated that the location of 
Wattledene Homestead was within the road reserve. This was investigated further with a detailed survey 
and it was established that the site lies outside of the NMS reserve, approximately lOOm north west of the 
proposed Forest Road connection (1 5m from the nearest reserve boundary). This is illustrated in Figure 
7.4.1.-Sheet 1. The location of the old limestone pits was also determined and mapped on Figure 7.4.1.-
Sheet 1. 
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The following sites are located within the Shire of Serpentine Jarrahdale and will be affected by the 

proposal. 

TABLE 7.4.3 Sites identified in the Shire of Serpentine Jarrahdale 

Site I Location j 	 Listing 

SI - Manjedal Brook From its source cast of Nettleton Road along Schedule of places of natural beauty. 
its length to Kargotich Road. historic buildings and objects of 

historical or scientific interest. 

S2 - "Flora Roads" Soldiers Road/Patterson Street (Turner Road Schedule of places of natural beauty. 
to Mundijong Road) and Mundijong Road historic buildings and objects of 
from Patterson Road to Light Body Road. historical or scientific interest. 

The significance of Manjedal Brook (Si, Figure 7.4.1) and the identified Flora Road (S2, Figure 7.4.1) 

is attributed to their representation of the vegetation on the Swan Coastal Plain, prior to the substantial 

development that has occurid in the vicinity. 

7.4.4 ENVIRONMENTAL IMPACT 

No buildings of European heritage significance will be directly impacted by the proposal. Eighteen sites 

have been identified within 500m of the road reserve and may be indirectly affected by activities 

associated with construction and road usage. Most of the proposal will be constructed on fill and hence 

the need for piling and dewatering will be minimal. Also, given most of the area is sand, evidence would 

suggest that vibration is unlikely to propagate outside the road reserve. On this basis, the potential 

indirect impact on buildings outside the road reserve and within 500 metres is regarded as so small, as to 

be insignificant. 

Two sites listed on municipal inventories will be directly affected by the proposal, both are within the 

Shire of Serpentine Jarrahdale. The sites, Manjedal Brook (Si) and Mundijong Road (S2) are shown in 

Figure 7.4.1. 

7.4.5 ENVIRONMENTAL MANAGEMENT 

Management of impacts at Manjedal Brook and Mundijong Road are dealt with comprehensively in 

relation to vegetation and wetland habitats. The issue of management is dealt with from a biodiversity 

conservation viewpoint in Sections 5.1 and 5.6. 

While the potential building impact may be not be significant, there are a number of heritage buildings 

within 500 metres of the proposal. Depending on further geotechnical information and construction 

methods (eg. piling and dewatering), the potential for impact is not completely certain and therefore 

further assessment is required. 
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7.4.5.1 	Summary 

Having regard to: 

there being no direct impact on significant European heritage buildings; 

unlikely impact to buildings outside the road reserve; 

further geotechnical investigation; 

a Design & Construction Environmental Management Plan (Section 8) commitment, 

it is concluded that the EPA's objective for this environmental factor can be met. 
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8. ENVIRONMENTAL MANAGEMENT - CONSTRUCTION 

Construction will occur in an integrated and environmentally responsible manner consistent with Main 

Roads corporate environmental policy. On major road projects Main Roads requires the successful 

Design and Contractor to prepare and implement an Environmental Management Plan, which may also 

include monitoring and maintenance requirements for up to 8 years. 

8.1 COMMITMENT 

Prepare and Implement a Design and Construction Environmental Management Plan which addresses: 

measures to limit clearing: 

environmentally significant areas; 
protection of Declared Rare and Priority flora: 

hygiene measures to minimise the spread of diseases and weeds: 
water quality, erosion and sedimentation control; 

construction noise and vibration; 

Aboriginal and European heritage:. 
property condition survey: 

dust management: 
fire management; 

registers of waste materials/contamination, monitoring and site audit sheets: 
movement, storage and refuelling of machinery during construction: 

storage and handling procedures for all construction materials and hazardous chemicals: 

hazardous spill contingency plan: 
contamination contingency plan: 

potential contamination at Pt. Lot 19 Manning Road & Lot 1 Shanley Road: 
dewatering and water supply: 

description of environmental standards, safeguards & emergency responses: 

schedules for corrective action and verifications: 
licensing requirements and approvals: 

management structure and reporting: 

environmental briefing/training/induction of personnel; 
monitoring: and 

progress and compliance reporting. 
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Appendix A 

TABLE Al Flora species 

* 	Weed Species 

% cover codes 1=0-2%, 22-10%, 3=10-30% 

4=30-70%, 5=70-100% 
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KEY TO ABBREVIATIONS: 

BW 	Banksia Woodland 	+ Species expected to occur 

MS 	Myrtaceous Shrublands 	ft  Predominantly aerial species 

WL 	Wetlands 	 * Introduced species 

EW 	Eucalypt Woodlands 	In.  Migratory 

PA Pasture 

TABLE BiMammal species that potentially occur in the area of the proposal. 

FAMILY Species Common Name Fauna Habitats 

BW 
[ 

MS WL EW PA 

TACIIYG LOSS! DAE  
Tachvglossus aculeazus Echiia + + 

I'ERAMELIDAE  

Isoodon obesulus Southern Brown Bandicoot + + 

DASYURIDAE 

Antechinusfiavipes Mardo + 

Phascogale tapoatafa Brush -tailed Phascogale 

DasrusgeoJfroii Western Quo!! 

TARSIPED!DAE 

Tasipes rostrums l-loney Possum + + 

PHA LANG ER! DAE 

Trichosurus vulpecula Common Brushtai! Possum + - 

BURRAMYIDAE 

Cercartetus cOnCinnus Western Pygmy Possum + 

MACROPODIDAE  

Macropusfiiliginosus Western Grey Kangaroo  

Macropus irnia Western Brush Wallaby + + - 

MOLOSSIDAE 

Nvctinornus ausiralis White-striped Mastiff Bat - + + -i 

VESPERT! LIONIDAE 

Ivvcwphilusgeojfrovi Lesser Long-eared Bat + + 

tvvciophilusc,'ouldi Goulds Long-eared Bat + ± + ± + 

Nvctopliilus tirnoriensis Greater Long-eared Bat + + -4- -1 + 

Chulinolohus gouldii Gou!ds Wattled Bat' + + + + 

c'Iialinolohus mario Chocolate Wattled Bat' + + - + + 

Vespade/us regulus King River Eptesicus' + + - ± + 

Falsistrellus mackenziei 

MVRIDAE 

Hvdronzvs chrvsogaster Water Rat + 

Rattusfitscipes Bush Rat + + 

INTRODUCED MAMMALS 
*Felis  catus Feral Cat + + + + 
*Vulpes vulpas Fox + + + + + 
*o,yclolagus  cuniculus European Rabbit + ± + + + 
*Musmusculus  House Mouse - + + + + -4- 

*Rattus  ,atms Black Rat + + -4- + + 
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TABLE B2 	Avifauna species that potentially occur in the area of the proposal. 

FAMILY Species Common Name I 	Fauna Habitats 
iBIN i MS JWLJEW IPA 

PODICIPEDIDAE 

Podiceps cr/status Great Crested Grehe + 
Poliocephaluspoliocephalus Hoary-headed (irebe + 

Tachrhaptus novahollandiae Australasian Grebe - 
ANHINGIDAE 

Anhinga nzeianogaster Darter + 

PHALACROCORACIDAE 

Phalacrocorax carbo Great Cormorant + 

Phalacrocorax sulcirostris Little Black Cormorant + 
Phalacrocorax me/anal euco.c Little Pied Cormorant + 

ARDEIDAE - - - 
Ardea a/ba Great Ecret ' + 

Ardea ibis Cattle Eeret + - 
Arclea pacifica Pacific Heron + 

Egretta not'ae/wllandiae White-faced Heron + + ± 

Egrettagarzetta Little Egret + 

ivvcizcorax ca/edonicus Nankeen Night Heron + + - 
/xobn'chus minulus Little Bittern 

THRESKIORNITHIDAE - - - - 
Plegadisfalcine/lus - Glossy Ibis' 

Threskiornis aethi op/ca Sacred Ibis + 

Threskiornis spin/co//is Straw-necked This + - 4 

P/azalea regia Royal Spoonbill + 

Platalea Ilavipes Yellow-hilled Spoonbill + 
ACANTHIZIDAE - - - 

Acanthiza apicalis Inland Thornhill 4 + - 
Acanthfra inornata Western Thombill  

Acanthiza chrz'sorr/zoa Yellow-rumpedThornbill + -, 

ANATIDAE - - - - 
cygnus arrows Black Swan - 
Stictonetta naevosa Freckled Duck - + - - 
Tadorna tadornoides Australian Shelduck + - - 
Anas superci/iosa Pacilic Black Duck + + 

Anasgracii'is Grey Teal - 4 - 
Anas castanea Chestnut Teal - 
Anas rhvnchotis Australasian Shoveller + - 
Malacorhvnchus 

inembranaceus 

Pink-eared Duck - - - - 
Avthva austra/is Hardhead + 

Chenonettajuhaza Maned Duck + + + 

Oxvura australis Blue-billed Duck + 

Biziura lohaza Musk Duck + 

FALCONIDAE - - - - 
Falcoperegrinus Peregrine Falcon' + + + + + 

Falco long/penn/s Australian Hobby' + + -I- + + 
Falco berigora Brown Falcon + + -f + ± 
Fa/coczjcizroides Australian Kestrel + + + - + 

ACCIPITRIDAE - - 
Elanus ax/liar/s Black-shouldered Kite + + 9- -' + 

Ha//astor sphenurus Whistling Kit - + + + 

Accipiterfásc/azus Brown Goshawk - 9 

Accipiler cirrhocepha/us Collared Sparrowhawk + 

Aquila audax Wedge-tailed Eagle + 9- + f + 
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FAMILY Species Common Name Fauna Habitats 
BW MS W L EW PA 

/-Iiruaezus nzorphnoides Utile Eagle - 4 

circus assirnilis Spotted Harrier - + 
Circus aeruginosus Swamp Harrier 

PH ASIAN IDA E 

Corurnixpect'oralis Stubble Quail + -- + - 
TURNIaDAE 

Turn ix vane Painted Button-quail + - 
RALL1DAE 

Gallira/lusphilippensis Buff-banded Rail + 
Poranaflurninea Australian Crake 

Ponzannpusilla Baillon's Crake 

Porana tahuensis Spotless Crake - 
Gallinula veniralis Black-tailed Native Hen - + 

Gallinula tenebrosa Dusky Moorhen + - 
Porphvrioporphvnio Purple Swamphen + + + 

Fulica aim Eurasian Coot + 

CHARADRIIDAE 

Ert'throgonvs cinclus Red-kneed Dotterel + 

Elsevornis rnelaoops Black-fronted Plover + 

RECIJRVIROSTPJDAE 

Hinianiopus hirnaniopus Black-winged Stilt + 
Recurvirosira 

novaehollandiae 

Red-necked Avocet ± - 
SCOLOPACIDAE 

Actitis hipoleucos Common Sandpiper' 

Tringa glareola Wood Sandper'" - 
Tninga nebularia Greenshank" - 
Tringa stagnaulis Marsh Sandptper 

Calid,-is acunhinata Sharp-tailed Sandpiper 9 

Calidnis subminuta Long-toed Sttnt°  

COLUMBI DAE 

livia Feral Pigeon -4- -+ 4- 

*So.ep(ope/ia  c/zinensis Sponed Turtle-dove + + + 

*Srreptopelia  senegalensis Laughing Turtle-dove - + 

P/taps chalcoptera Common Bronze wing  

Ocvphaps lop/totes Crested Pigeon 4- 

(TACA1UIDAE 

Calvptorhvnchus banksii Red-tailed Black Cockatoo 

Ca/vpiorhvnc/tus baudinii Long-billed Black-Cockatoo 

Ca1 vptorhvnchus laiirosois Camahvs Cockatoo + 4- 

Cacatua roseicapilla Galah - + + 

Cacazua sani1Iinea Little Corella - + + + 

PSIrACI DAE 

Glossopsirm 

porphvrocephala  

Purple-crowned Lorikeet + 

*Trichoglossus  haernatodus Rainbow Lorikeet + + - 
Purpureicephalus spurius Red-capped Panot - 
Platvcercus iclerotis Western Rosella + + 

Barnard/us zonarius Port Lincoln Ringneck + + + + - 
Neopherna elegans Elegant Panot + + 

CUCULIDAE - - - 
Cuculuspallidus Pallid Cuckoo + -4- + 

Caconzanrisfiabelliforn:is Fan-tailed Cuckoo + + 

Chrvsococcrx base/is Horstield's Bronze-cuckoo + + .4. + 

Chrvsococcvx lucidus Shining Bronze-cuckoo + + 
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FAMILY Species Common Name Fauna Habitats 
PA 

STRIGII)AE 

iv'inox novaeseelandiae Southern Hoobook + -- -4- 

TYTONIDAE 

Two a/ha Barn Owl + + - 

PODARGIDAE 

Podargus strigoides Tawny Frogmouth + + 

AEGOTHELIDAE 

Aegotheles cristatus Australian Owlet -nightiar - 	- 

CAP RIM ULG IDAE 

Lurostopodns argus Spotted Nighijar - 

APODIDAE 

Apuspaci/Icus Fork-tailed Swifi - - + T 

ALCEI)INII)AE - - 

*Dace/o novaeguineae Laughing Kookahurra + - 

Todiramphus sancrus Sacred Kingfisher + + - - 

MEROI'IDAE - - 

Merops ornatus Rainbow Bee-eatei-m + + 

HI RUNDINIDAE 

Cheramoeca leucosternum White-backed Swallow + 

ilirundo neoxena Welcome Swallo + + + 

Ilirundo nigi-icans Free Martin' + - 

Ilirundo ariel Fairy Martin' ~ 

MOTACILLIDAE - 

Anthus novacsee/andiae Richards Pipit + 

CAMPEPHAGIDAE - - 

coracina no-aeho/landiae Black-faced Cuckoo-shrike + + -4- -3 

La/age sueurii White-winged Ti-iller + -F 

PETROICII)AE - - - 

Petroica multicolor Scarlet Robin + - 

Perroica goodenorii Red-capped Robin + + + 

Eopsa/tria gear iana White-breasted Robin + - 

Eopsa/tria griseogularis Western Yellow Robin -F + - 

PACHYCEPHALII)AE - 

- Pachvcepha/apeczoralis Golden Vhis1ler i- -F - 

Pachvcephalus rufi -enrris Rufous Whistler -f + - + - 

Co//uricincla harmonica Grey Shrike-Thrush + + + - 

DICRUR!DAE - 

Mviagra inquiela Restless Flycatcher + + + - 

Rhipidurafiiliginosa Grey Fantail + + + - 

Rhipidura Ieucophrvs Willie Waglail + + 

Gra//ina evano/euca Australian Magpie-lark + + 

SYLVIIDAE - - 

Acrocepha/us stentoreus Clamorous Reed-Warbler + - - 

Megalurusgramineus Little Grassbird + + - - 

Cinc/orhamphus mathewsi Rufous Songlark + + - 

Cinclorhamphus cruralis Brown Songlark + + - 

MALURIDAE - - - - - 

Ma/urus sp/endens Splendid Fairy-en + + 

Ma/ui-us leucopierus White-winged Fairy-wren + -+ 

Stipiturus nia/achurus Southern Ernu-wren + + - 

PARDALOTIDAE 

Seric-ornis frontal is White-browed Scruhwi-en + + 

Smicr<,rnis hrevirogtris Weebill + - 

Gervgoneliisca Western Gerygone + 

Parda/otuspunctatus Spotted Pardalote + + 
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FAMILY Species Common Name Fauna Habitats 

8W MS WL EW PA 

Pardalotus striatus Striated Pardalote + + 

NEOSITTIDAE 

Daphoenositta chtysoptera Varied Sittella + 

MELIPFIAGIDAE 

Anthoclzaera carunculata Red Wattlebird + + - + 

Anthochaera civysoptera Little Wattlehird + + 

Manorinallavigula Yellow-throated Miner + 4- -+• + 

Lichenostoinus virescens S2nging Honeyeater + + + 

Lichrnera indistincia Brown Honeyeater + + + 

Phvlidonvris 

novaehollandiae 

New Holland Honeyeater ± + + 

Phvlidon-tris nigra White-checked Honeyeater + + + 

Phvlidonvris melanops Tawny-crowned l-loneyeater + + 

Acanthorhynchus 

supercthosus 

Western Spinebill + + + 

Epihianura albjfrons Whie-fronted Chat + + ± 

DICAEIDAE 

Dicaeunz hirundinaceum Mistletoe Bird + + - 

ZOSTEROP! DAE 

Zosterops lateralis Silvereye + + + + ± 

ARTAMIDAE 

Artarnuspersonatus Masked Woodswallow + + 

Artantus cinereus Black-faced Woodswallow + + 

Artanws cvanopterus Dusky Woodswallow + 

Cracticus torquazus Grey Butcherbird + + + + + 

Gvn,no,hina zihicen Australian Magpie + + + + + 

Strepera versicolor Grey Currawong + + 

COR\'lI)AE 

'n~ Corvus coronoides Australian Raven + + 4- 
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TABLE B3 	Reptile species that potentially occur in the area of the proposal. 

FAMILY Species Common Name Fauna Habitats 

BW 
] 

MS WL EW PA 

CHELIDAE 

Che/odina ob/onga Long-necked Tortoise - 

GEKKONIDAE 

Chriszinu.c marmoratus Marbled Gecko - 

Dzplodactrlus 

poh'ophthalmus 

+ 

Strophurus spinigerus Spiny-tailed Gecko + 

I'YGOPODIDAE 

Aprasia repens Fry's worm lizard - + 

Dc/ma fraseri - + - 

Dc/ma gravii - + 

Lialis hurtonis Burton's Legless Lizard + -t- 

_________________ Pletho/axgracilis * 

Pygopus lepidopodus - + 

AGAMIDAE 

Pogona ntinor Western Bearded [)ragon -F + 

Trnzpanocrrptzs adelaidensis 

VARANIDAE 

ai'anusgouldi: (Jould's Monitor -i- + + + 

t'aranus rosenhergi Rosenberg's Monitor + 

t'aranu,s tristis Black-headed Monitor + 

SCINCI[)AE 

Acritosciucus tri/inealum 4 + + - 

Crt'ptob/epharus 

plagiocepha/us 

Fence Skink -. 'T' + 

Ctcnozusausr,'alis - -F 

Ctenotus ta/lens + 

Cienotus genimu/a - 

Ctenotus impar + 

Cieuotus labi//ardieri - -- + 

Egernia /uciuosa 

E,c'e,-nia napoleonis - + 

/Ie,niertis quadri/incata - + -F 

Lerisuj elegans + 

Lerista /ineopunctulata - + 

Menetiagrevii Grey's Skink + - 

t/o,-et/ua ohscura + 4 

tlorejhw lzneooce//ata 

Ti/iqua occipita/is Western Blue-tongue - - 

Tiliqua rugosa Bobtail - 

TYPI-ILOPIDAE 

Ramphotvphlops australis Southern Blind Snake + -- + - 

Ramphoryph/op nigriceps 

BOIDAE 

More/in spi/ota Carpet Python + + - 

ELAPIDAE 

Acanthophis antarcticus Cornrnon Death-adder + - 

Sinzose/apsfasciolara 

Drvsda/ia coronata Crowned Snake - -F + + - 

Echiopsis curta Bardick  

Neelaps bimacu/atus Black-naped Snake ~ 

Nee/aps calonotus Black-stnped Snake + 

Notechis scuwlus Tiger Snake -F - 
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FAMILY Species Common Name Fauna Habitats 

BW I MS I WL I EW I PA 

Pseudonajaaff:nis Dugite - '- + -- 

Simoselaps hertholdi Jans Banded Snake 

Simoselaps serni/asciatus Southern Shovel-nose + 

Suta gouldii Black-headed Snake + + 
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Appendix B 

TABLE B4 Amphibian species that potentially occur in the area of the proposal. 

FAMILY Species Common Name j 	Fauna Habitats 

r BW MS WL E W 
J 

PA 
MYOBATRACHI DAE 

Criniageorgiana Quacking Frog  

Crinia gla uerti Glauerts Frogict - 
Crinia insignifera Squelching Froglet - 
Heleioporus evrei Moaning Frog + 
IIek'ioporuspsarnrnophilus Sand Frog + + -.- - 
Lirnnodvnastes dorsalis Banjo Frog + - - 
Mvobarrachus gouldii Turtle Frog ± 
Neohatrachuspelohacoides Humming Frog 

Pseudophn'neguentheri (iünthers Toadlet - + 

HYLIDAE 

Litoria adelaidensis Slender Tree Frog + + 
Litorianzoorei Bell Frog + + ± 
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Principles for Fauna Crossings 

Appropriate fencing along the road margin will be necessary in the above locations to reduce the 

likelihood of road fauna deaths and to help facilitate the use of the underpasses provided. Fencing 

will also provide a 'channelling effect and guide the fauna into the underpass, particularly after first 

installation when fauna are still adapting to the new obstacle. 

Linkage of fauna habitats is important for the maintenance of interchange between otherwise isolated 

populations, thereby facilitating social interactions, maintaining community structure, integrity. 

geographical distribution and genetic viability of fauna. 

It is considered that the provision of underpasses for small fauna (ie bobtail lizards and bandicoots) 

will be sufficient. Kangaroos are not anticipated to be common along the route and, as such, 

provision of underpasses for these large animals is not considered necessary. 

Fauna underpasses must consist of reinforced concrete box culverts of minimum dimensions 1200mm 

x 1200mm and must be positioned to maximise the potential for use by fauna inhabiting adjacent 

vegetation. The culvert inverts must be located to avoid inundation. The culverts must be provided 

with an earth bund and logs and sticks along the full length of the invert. These underpasses should 

be at least one metre wide to ensure that they are utilised by fauna. Studies of fauna utilisation of 

underpasses suggest that both the physical parameters of the underpass and the condition of areas 

immediately surrounding the entrance to the underpass are particularly important (ecologia, 1995). 

The length of the underpass is considered a major deterrent to successful use by fauna. Light 

penetration into the underpass will encourage fauna utilisation. hence openings should be wide and 

act as a funnel, and the tunnel should be broken wherever possible. Tunnel lengths will be limited to 

100 m. with opportunities to utilise the median strip to break the tunnel length where possible. In this 

instance, the openings will come out into areas covered by vegetation. 

Areas surrounding the tunnel should be well vegetated to ensure utilisation by fauna. Many species 

will not emerge from suitable cover, particularly during daylight hours, hence it is necessary to phnt 

areas near to the tunnel entrance with native shrub and tree species. Consideration will have to be 

given to the location of the underpass relative to any water flows to ensure that access is maintained 

even during wet periods. Movement of sediment by water currents also has the potential to block the 

tunnel entrance, thereby rendering it useless for the passage of fauna. It is further recommended that 

the underpasses do not have a concrete floor to encourage their use. 

Fencing should be provided 5m either side of the underpass to provide a wildlife funnel. The 

exclusion fencing will be impermeable to fauna movement and constructed of material with openings 

30 mm or less to prevent passage of medium sized fauna. 

Monitoring and compliance with these principles should be a conditions of the Design and 

Construction contract. 
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TABLE Dl 	Calculated 1100hour)  for the year 2006 at varying distances distance from edge of 

nearest carriageway location. 
Location Distance from the Edgeofr'earestCarriageay 

25 1 	50 75 100 150 200 250 300 4ö 

Mills Rd West to Mills Rd East 74.9 72.0 70.2 68.8 66.9 65.4 64.3 63.4 61.8 

Mills Rd East toAlbany Highway 74.6 71.7 69.9 68.5 66.6 65.1 64.0 63.1 61.5 

Albany Highway to Corfield 72.7 69.8 68.0 66.6 64.7 63.2 62.1 61.2 59.6 

Corfield toGarden/Champion 71.0 68.1 66.3 64.9 63.0 61.5 60.4 59.5 57.9 

Garden'Champion to Ranford 71.1 68.2 66.4 65.0 63.1 61.6 60.5 1 	59.6 58.0 

Ranford to Armadale 71.8 68.9 67.1 65.7 63.8 62.3 61.2 60.3 58.7 

Armadale to Rowley 74.3 71.4 69.6 68.2 66.3 64.8 63.7 62.8 61.2 

Rowley to Thomas 73.2 70.3 68.5 67.1 65.2 63.7 62.6 61.7 60.1 

Thomas to Orton 71.2 68.3 66.5 65.1 63.2 61.7 60.6 59.7 58.1 

Orton to Bishop 70.8 67.9 66.1 64.7 62.8 61.3 60.2 59.3 577 

Bishop to Mundijong 70.8 67.9 66.1 64.7 62.8 61.3 60.2 5 9. 3 57.7 

Mundijongto Wright 70.8 67.9 66.1 64.7 62.8 61.3 60.2 59.3 57.7 

Wright to SWH 71.0 68.1 66.3 64.9 63.0 61.5 60.4 59.5 57.9 

SWY to Jarrahdale 	 1 68.6 1 	65.7 63.9 62.5 60.6 59.1 58.0 57.1 55.5 

TABLE D2 	Calculated Lcq ,Da  for the year 2006 at varying distances location distance from edge 
of nearest carriageway. 

Location Distance from the Edge of Nearest Carriageway 

25 50 75 1 	10() 150 	1 200 	1 250 300 400 

Mills Rd West to Mills Rd East 72.6 69.7 67.9 66.5 64.6 63.1 62.0 61.1 59.5 

Mills Rd East to Albany Highway 72.3 69.4 67.6 66.2 64.3 62.8 61.7 60.8 59.2 

Albany Highway to Corfield 70.4 67.5 65.7 64.3 62.4 60.9 59.8 58.9 57.3 

Corfield to Garden/Champion 68.7 65.8 64.0 62.6 60.7 59.2 58.1 57.2 55.6 

Garden/Champion to Ranford 68.8 65.9 64.1 62.7 60.8 59.3 58.2 57.3 55.7 

Ranford to Armadale 69.5 66.6 64.8 63.4 61.5 60.0 58.9 58.0 56.4 

Armadale to Rowley 72.0 69.1 67.3 65.9 64.0 62.5 61.4 60.5 58.9 

Rowley toThomas 70.9 68.0 66.2 64.8 62.9 61.4 60.3 59.4 57.8 

Thomas to Orion 68.9 66.0 64.2 62.8 60.9 59.4 58.3 57.4 55.8 

Orion to Bishop 65 65.6 63.8 62.4 60.5 59.0 57.9 57.0 55.4 

BishoptoMundijong 68.5 65.6 63.8 62.4 60.5 59.0 57.9 57.0 1 	55.4 

Mundijong to Wright 68.5 65.6 63.8 62.4 60.5 59.0 57.9 57.0 55.4 

Wright to SWH 68.7 65.8 64.0 62.6 60.7 59.2 58.1 57.2 55.6 

SWY toiarrahdale 66.3 63.4 61.6 60.2 58.3 56.8 55.7 54.8 53.2 
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Table D3 Calculated Leq.Njght  for the year 2006 at varying distances location distance from edge of 

nearest carriageway. 

Location Distance from the Edge of Nearest Carriageway 

25 50 1 	75 100 150 1 	200 250 300 1 	400 

Mills Rd West to Mills Rd East 66.3 63.4 61.6 60.2 58.3 56.8 55.7 54.8 5 3. 2 
Mills Rd East to Albany Highway 66.0 63.1 61.3 59.9 58.0 55 5 5. 4 54.5 52.9 
Albany Highway to Corficld 64.1 61.2 59.4 58.0 56.1 54.6 53.5 52.6 51.0 
Corfield to Garden/Champion 62.4 59.5 57.7 56.3 54.4 52.9 51.8 50.9 49.3 
Garden/Champion to Ranford 675 59.6 57.8 56.4 54.5 53.0 51.9 51.0 49.4 
Ranford to Armadale 63.2 60.3 58.5 57.1 55.2 53.7 52.6 51.7 1 	50.1 
Armadale to Rowley 65.7 62.8 61.0 59.6 57.7 56.2 55.1 54.2 52.6 
RowlevtoThomas 64.6 61.7 59.9 58.5 56.6 55.1 54.0 53.1 51.5 
Thomas to Orton 62.6 59.7 57.9 56.5 54.6 53.1 52.0 51.1 49.5 
Orton to Bishop 62.2 59.3 57.5 56.1 54.2 52.7 51.6 50.7 49.1 
BishoptoMundijong 62.2 59.3 57.5 56.1 54.2 52.7 51.6 50.7 49.1 
Mundijongto Wright 62.2 59.3 57.5 56.1 54.2 52.7 51.6 507 49.1 
Wright to SWH 62.4 59.5 57.7 53 54.4 52.9 51.8 50.9 49.3 
SWY to Jarrahdale 60.0 57.1 55.3 53.9 52.0 50.5 49.4 48.5 46.9 
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GENERAL PRINCIPLES: 
maximise visual experiences of road users, particularly the rural experience and the 

interpretation of the pre-European landscape; 

screen proposed urban developments with indigenous vegetation; 

provide vegetation corridors between existing remnant vegetation; 

provide views to the Darling Scarp; 

ensure background and foreground view types are maintained along viewsheds; 

either merge road into the surrounding landscape character with minimal disturbance or 

enhance road overpasses/underpasses/infrastructure to create a visually sculptural form 

through appropriate landscaping, materials, colour, texture and form; 

maintain landscape character; 

provide a safe driving experience with clear sightlines and appropriate setback; 

highlight intersections with Albany Highway and South Western Highway; and 

maintain landscape to road verges and mediums etc. in good standard. 

SPECIFIC PRINCIPLES 

Ridge Hill Shelf Unit (Mills Road to Albany Highway) 
maintain views to creek line and to foothills; 

cut and fill to echo natural gradients; 

screen out undesirable views; 

accentuate and frame good views; 

use vegetation to help unify road corridor and integrate urban form; and 

highlight Albany Highway and railway line as important corridors. 

Bassendean Unit (Albany Highway to Ranford Road) 
cut and fill to echo natural gradients; 

screen existing or proposed urban areas; 

screen high voltage transmission lines and pylons; 

plant wildlife corridors to connect existing bushland remnants; 

use vegetation as a unifying factor in the landscape; 

strengthen the quality of existing remnant vegetation through restoration activities; 

accentuate Southern River; 

enhance views to Wright Lake; 

emphasise rural use; 

screen plant bridges and over passes to minimise their height; 

enhance views from bridges into Forrestdale Lake and Armadale Golf Course; and 

use rural fencing type to road reserve. 

Guildford Unit (Ranford Road to Mundijong Road) 
cut and fill to echo natural gradients; 

accentuate drainage lines through planting of indigenous wetland vegetation; 

screen proposed urban development; 

accentuate rural use of this unit; 
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provide wildlife corridors between existing remnant bushland; 

screen-plant fridges and oveipasses to minimise their height; 

use rural fencing type to road reserve; and 

retain views to railway line. 

Ridge Hill Shelf (South West Overpass) 
1) 	cut and fill to blend with natural gradients; 

plant creek lines with indigenous wetland vegetation: 

promote views to pine plantation; and 

use rural fencing type to road reserve. 

 

9EPAR-TIVIEN- 1 O F  
WES:: 

ST. GEO 
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