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1 INTRODUCTION 

 
This Amendment to the Assessment Report (AAR) has been prepared by the Minister for 
Planning and assesses the environmental, social and economic impacts of a proposal by Walker 
Corporation Pty Ltd (proponent) to amend development at its approved Buckland Park 
(Riverlea) site near Virginia. Changes to the proposed staging, approval of the Precinct 2 land 
division, and consequential closure of Buckland Road are proposed. The Buckland Park site is a 
1400 hectare site from the south of the Gawler River to Thomson Road in the south and within 
the City of Playford.  Information on the Buckland Park (Riverlea) development can be obtained 
from the Assessment Report for the Environmental Impact Statement for the Buckland Park 
Residential Development. 
 

1.1 BACKGROUND 

The Buckland Park Residential Development (also known as Riverlea) was the subject of an 
Environmental Impact Statement (EIS) released in May 2009 pursuant to the Major 
Development provisions (Section 46) of the Development Act 1993 (the Act). Provisional 
Development Authorisation (with conditions) was provided by the Governor on 3 February 2010. 
On 23 December 2010 the whole site was rezoned for residential (and other related purposes) 
by an amendment to the City of Playford Development Plan. 

There have been numerous subsequent variations to the development authorisation over the 
years from 3 February 2010 to the present time.  

In November 2014 the proponent submitted a Development Application (Amendment to the EIS 
or AEIS) (Appendix A) to facilitate: 

 Super Lot (staging) Amendment 

 Precinct 2 Land Division 

 Road Closure (part of Buckland Road – unmade). 

 
 
It was determined by the Minister for Planning that the proposed amendment was not covered 
by the provisions of the original EIS, mainly due to the change in staging proposed whereby 
development would occur in the north of the site and before the west of the site as originally 
proposed. This is in accordance with the relevant provisions of the Development Act 1993.   
 
A copy of the proponent’s Development Application for an Amendment to the EIS is attached as 
Appendix A. This outlines the details of the proposal and anticipated effects. 
 
In addition the proponent also separately requested that a small land division for Precinct 2C of 
40 allotments also be included in the current request for a variation to the development 
authorisation. 
 
 

1.2 ENVIRONMENTAL IMPACT ASSESSMENT PROCEDURES 

 
Section 47 of the Development Act 1993 requires the Minister to publicly exhibit the EIS 
Amendment if the Minister is of the opinion the amendment “significantly affects the substance 
of the EIS. Following a 3 week public display period in March 2015, no public submissions were 
received. Government submissions were forwarded to the proponent to respond to the matters 



 

 

raised.  Copies of all submissions received are included in Appendix B.  The proponent’s 
response to submissions is included in. 
 
Pursuant to Section 47 of the Act, in preparing this AAR, consideration has been given to; the 
original EIS; submissions from the public (none received), the Environment Protection Authority 
and other government agencies; comments from the City of Playford; the proponent's response 
to submissions; and any other matters considered relevant. 
 
Pursuant to Section 48(7) of the Act the Governor must, when making a decision, have regard to 
the provisions of the appropriate Development Plan and the relevant regulations, Building Rules 
(if relevant), and the Planning Strategy.  Further, when making a decision on an "activity of 
environmental significance", as listed in the Act, the Governor must have regard to certain 
provisions of the Environment Protection Act 1993.  In particular, the Governor must have 
regard to the Objects of the Act, the general environmental duty under the Act and any relevant 
environment protection policies.  The Governor must also, pursuant to Section 48 (5) (e) of the 
Development Act 1993, have regard to the EIS Amendment and the AAR.  Further, as indicated 
in Section 48(7), the Governor may specify conditions which should be attached to a 
development authorisation that must be complied with in the future and under some 
circumstances, may vary or revoke conditions to which the development authorisation is subject 
or attach new conditions to the development authorisation. 



 

 

 

2. PROJECT DESCRIPTION 

 

2.1 PROJECT JUSTIFICATION 

 
Section 1.2 of the Amendment to the EIS outlines the proposed changes to the development of 
the site as a result of the reviews that the proponent has undertaken with infrastructure 
providers, reviewing land use planning and staging and its broad marketing strategy. 
 
This resulted in the proponent wishing to proceed with the development of the land to the north 
of the currently approved Precinct 1 area (near Legoe Road) instead of the area to the west of 
Precinct 1 as was outlined in the original EIS. 
 
The Buckland Park site has been identified for some time in the 30 Year Plan for Greater 
Adelaide as a green field development site for residential development. 
 
The proposed closure of part of Buckland Road, which is an unmade road included in paddocks, 
also required advertising and consultation under Section 34B of the Roads (Opening and 
Closing) Act 1992. There were no objections to this closure and this is a necessary action to 
allow Precinct 2 and its new road structure to be developed. Agreement between the proponent 
and the council has occurred in relation to the value of the road, with an offset of the cost of 
recreation facilities/open space development for Precinct 2. 
 
 

2.2 THE SITE AND CURRENT LAND USE 

 
The nature of the existing site is as described in the initial EIS in 2009 has not changed. The 
existing uses include grazing, horticulture and open space uses.  
 
There has been investment by the proponent in upgrading the water and gas supply to the site 
along with other works. A number of required plans have been completed and approved. This 
includes a Construction Environment Management and Monitoring Plan (CEMMP), bulk 
earthworks plans and a number of other requirements which were a condition of approval before 
development could be commenced on Precinct 1. The City of Playford have also been involved 
in the development and approval of plans for the site. 
 
Negotiations with DPTI (Transport) concerning the design of the intersection with Port Wakefield 
Road have also been agreed and completed, which is another step in the process of delivering 
the Precinct 1 development. 
 

2.4 THE PROPOSAL 

 
A general description of the proposed changes to the development of the Buckland Park 
(Riverlea) Residential development is provided in this section.  For a more detailed description 
refer to the proponent’s EIS Amendment document (dated November 2014). 
 
The proposed development of Precinct 2 encompasses approximately 2,600 residential 
allotments, a school site for a potential birth to 12 school and a variety of open space recreation 
and nature areas, some of which will have multiple uses. The existing mature red gum trees 
along the Gawler River are included in open space reserves and will be preserved 
 
15% of the allotments will be nominated as Affordable Housing. This component includes a 
range of allotment sizes and locations.  
 



 

 

A concept plan developed by Wallbridge & Gilbert for the management of storm and flood water 
is included in the information provided by the proponent. 
 
Infrastructure provision including Electricity, Gas supply, Roads and traffic, bus services have 
been considered in the development of Precinct 2. 
 
3. CONSISTENCY WITH GOVERNMENT POLICIES 
 
When making a development decision on a major development or project for which a declaration 
applies, the Governor must have regard to the Planning Strategy, provisions and regulations in 
the Development Plan and if relevant, Building Rules.  In addition where the development 
involves a prescribed activity under the Environment Protection Act 1993, the Governor must 
have regard to the objects of the Act, the general environmental duty and any relevant 
environment protection policies. 
 

3.1 PLANNING STRATEGY 

 
The general conclusions in relation to the objectives of the Planning Strategy have not 
fundamentally changed from the assessment undertaken in January 2010. Residential 
Development in the Buckland Park area is still supported by Government policy and forms part 
of the supply of residential land in the Greater Adelaide area. 
 
 

3.2 THE DEVELOPMENT PLAN 

 
The relevant Development Plan is the City of Playford Consolidated version dated 21April 2016.  
The Development Plan contains policies relating to the Buckland Park area and the Council 
Wide area.  Zone Maps Play 2 and 3 are the reference maps for zone provision for the Precinct 
2 area. The proposed Precinct (2 and 2C) land division are within the Suburban Neighbourhood 
Zone which includes appropriate policies for the proposed residential development. Part of the 
land also includes a “Moss’ or Metropolitan Open Space zone for the land close to the Gawler 
River and it is proposed to retain most of this land as open space in the development 
application/ EIS amendment submitted by Walker Corporation. 
 
The current zoning supports the development. 
 
Conclusion 
 
It is concluded that, the proposal is not “seriously at variance” and indeed is consistent 
with the Development Plan.  Section 5 assesses the potential issues in detail. 
 

3.3 BUILDING RULES 

 
This report does not include specific assessment of the proposal against the provisions of the 
Building Rules under the Development Act 1993.  In the case of Buckland Park the City of 
Playford will be the authority for the approval of dwellings including the display villages and will 
also therefore be responsible for the approval of Building Rules. The Neighbourhood Centre (in 
Precinct 1) will require a delegated decision (from the Governor) for Building Rules at the 
appropriate time. 

 



 

 

3.4 ENVIRONMENT PROTECTION ACT 

 
The proposed development does not involve an activity of major environmental significance as 
prescribed in the Environment Protection Act 1993.  Before making a decision on the proposed 
development the Governor must have regard to the objects of the Act, the general 
environmental duty and any relevant environment protection policies. 
 
The objects of the Act are: 
 

- To promote the principles of ecologically sustainable development; 
- To ensure that all reasonable and practicable measures are taken to protect, restore and 

enhance the quality of the environment having regard to the principles of ecologically 
sustainable development, and to prevent, reduce, minimise and, where practicable, 
eliminate harm to the environment. 

 

The environmental duty of the Act and the following associated policies are considered 
relevant to the proposal: 

 Environment Protection (Water Quality) Policy 2015 

 Environment Protection (Air Quality) Policy 2016 

 Environment Protection (Noise) Policy 2007 

 Environment Protection (Waste to Resources) Policy 2010 

The Assessment Report (as amended) concludes that subject to appropriate design and 
management, the proposal, if approved, would be consistent with the applicable policies 
outlined above and relevant State legislation. 
 
In addition, proper weight should be given to both long and short term economic, environmental, 
social and equity considerations in deciding all matters relating to environmental protection, 
restoration and enhancement.  The EPA is required to apply a precautionary approach to the 
assessment of risk of environmental harm and ensure that all aspects of environmental quality 
affected by pollution, and waste are considered in decisions relating to the environment. 
 
The EPA provided comment on the Amended EIS, their issues are summarised in Section 4. In 
general the EPA were focussed on ensuring that any stormwater flooding and 
groundwater/surface water interactions were appropriately considered. They required the 
updating of the Precinct 1 stormwater/groundwater management plans to include the Precinct 2 
area. EPA comments are also provided in Appendix B. 
 

3.5 OTHER MATTERS FOR CONSIDERATION 

 
South Australia’s Strategic Plan (2014-15 update) 
 
The Governor is also required to have regard to any other matters considered relevant.  In this 
context, an assessment has been carried out with reference to the Strategic Plan.  The Plan 
seeks to widen opportunities for all South Australians through the pursuit of seven strategic 
objectives: 
 

1. Creating a vibrant city 
2. Safe communities, healthy neighbourhoods 
3. An affordable place to live 
4. Every chance for every child 



 

 

5. Growing advanced manufacturing 
6. Realising the benefits of the mining boom for all 
7. Premium food and wine from our clean environment 

 
 
The development of the Buckland Park (Riverlea) Residential development support a number of 
targets in the Strategic Plan including T.7 Affordable Housing, T.8 Housing Stress, T.47 Jobs 
and a number of the sustainability targets in relation to house design and recycling. The design 
of the subdivision also promotes healthy living with extensive bike ways and open spaces for 
recreation. 



 

 

Environment Protection and Biodiversity Conservation Act, 1999 
 
A referral to the Australian Government was made by the proponent to assess whether the 
development of Precinct 2 triggered a controlled action and therefore required a joint 
assessment under bilateral arrangements. In response, the action was deemed not to be a 
controlled action on 26/8/13 by the then Commonwealth Department of Sustainability, 
Environment, Water, Population and Communities. 
 

4. CONSULTATION WITH THE PUBLIC, COUNCIL AND GOVERNMENT AGENCIES 

 
The EIS Amendment was placed on public exhibition for 3 weeks in March 2015, with no 
submissions received from the public and 4 submissions from government (including a 
submission from the City of Playford).  Refer to Appendix B for a copy of all submissions 
received.  All submissions were forwarded to the proponent, who subsequently prepared a 
response document. 
 
 

4.1 PUBLIC SUBMISSIONS 

 
No public submissions were received 
 

4.2 CITY OF PLAYFORD 

 
The City of Playford submission was supportive of the development and also required that the 
same conditions of approval be applied to Precinct 2/2C as applied to Precinct 1. The Council 
also supports the closure of the northern unmade part of Buckland Road and has come to a 
financial agreement with the proponent about the value of the road. The council supports the 
operating date of 18 December 2017 for closure of the road 
 

4.3 GOVERNMENT AGENCIES 

 
Relevant government agencies were consulted, with comments received summarized below. 
 
4.3.1 Environment Protection Authority 
 
The issues raised were: 
 

 Impact of stormwater/groundwater interactions 

 Details of Water sensitive urban Design (WSUD) 

 Site contamination report required 
 
4.3.2 Department of Environment, Water and Natural Resources 
 
Stormwater 
 

 Groundwater/surface water interactions due to the high groundwater table in the area, 

 Development of the Stormwater Management plan be developed and approved before 
land division approval for Precinct 2 (also supported by EPA), 

 Suggested conditions of approval (and notes) for the development of the Stormwater 
Management Plan. 

 The stormwater plan should also consider the nature or the risks and strategies to cope 
with potentially shallow groundwater levels, high groundwater salinity and changes to the 
natural aquatic ecosystems in the Gawler River and downstream of the development 



 

 

 Scaled maps of the precinct and stormwater infrastructure works, including details of 
Water Sensitive Urban Design (WSUD) 

 Details of ground water/stormwater interactions and how they are to be managed. 

 How pipe infrastructure would be constructed and maintained in such high salinity 
environment 

 How Thompson Creek would be incorporated into the precinct given that it would now 
overlay the Thompson Creek drainage line 

 
Native Vegetation 
 

 Detailed survey work in support of the amendment should be provided 

 Provide the biodiversity management strategy for review 

 Provide information on any clearance of vegetation 

 Ensure that residential areas are not under threat from falling large eucalypt limbs 

 Seek endorsement for proposed clearing of native vegetation (under Regs 5 (1) (ab) and 
(d) prior to finalising the amendment. 

 
Green Infrastructure 

 The proponent be requested to provide the Landscape Master Plan for DEWNR to 
review against green infrastructure principles and practices. 

 
4.3.3 Department for Planning, Transport and Infrastructure (DPTI) – Transport  
 

 Traffic Impact Study to be undertaken. 
 

4.4 PROPONENT’S RESPONSE 

 
The proponent responded to the issues raised in the Government submissions. 
 
A summary of the proponent’s response is provided below: 
 
DEWNR Comments 
 
Flooding 
Consultants (Australian Water Environments or AWE) for the proponent have considered the 
potential unexpected levee failure of the Gawler River. AWE states that the current proposal 
(Precinct 1 and surrounds) has the capacity to deal with potential unexpected flow paths and 
levee failures and is not highly reliant on the integrity of the levee system. 
 
Detailed design of the channels will ensure the following are correct: 

 Design floor levels of the development 

 Channel width 

 Channel depth 
As part of the current detailed design there will be designed overflow points at the locations of 
the current break outs which will include erosion control. 
 
The final finished allotment levels, design flow rates and other issues related to inundation, are 
part of the detailed design which will occur as required. Channels are to be sized for the 1:100 
year flow from the Gawler River with the top of the channel banks approximately the same level 
as the current land. There will then be approximately 200mm freeboard to the top of kerbs ant 
then another 300mm freeboard above the top of the kerb to the finished floor levels of the 
dwellings. 
 



 

 

Groundwater and Stormwater 
 
The proponent is committed to providing a Stormwater Management Plan as per Precinct 1. 
As the EIS/Amended EIS is at a high level of documentation and does not by necessity go into 
detailed design of civil engineering, stormwater pipe locations, sizes or invert levels. This detail 
would be provided in a future (or expanded) Stormwater Management Plan which will need to be 
to the satisfaction of the Council. Similarly any WSUD implemented into the design will become 
an asset of the Council and subject to detailed design and construction to the satisfaction of the 
Council. 
 
Biodiversity Conservation 
 
There are no additional impacts to flora and fauna on the site to those previously assessed. 
There is no requirement to provide additional information on the potential impacts of the flora 
and fauna for the new Precinct 2 footprint as all the information is available in the original EIS.  
 
Precinct 2 maintains the Metropolitan Open Space Scheme (MOSS) zone with all the 
development being outside of the current MOSS zone. Precinct 2 supports the retention of all 
the existing large scattered eucalypts (River Red gums). The proposal does require the removal 
of 0.4ha of highly degraded Maireana aphylla low shrub land with a Significant Environmental 
Benefit (Significant Environmental Benefit) ratio of 3:1. The approval to clear that vegetation will 
require the approval of the Native Vegetation Council in due course. 
 
All of the retained eucalypts have been sited within either road reserve or open space. A 
biodiversity strategy has been developed by the proponent. 
 
Green Infrastructure 
 
The Landscape Master Plan for Precinct 1 has been completed to the satisfaction of the 
Playford Council and the plan is intended to be extended across the whole site as it is 
developed including for Precinct 2 (and 2C) under current consideration. 
 
EPA Comments 
 
Stormwater 
 
The Stormwater plan for Precinct 1 will also be extended to cover Precinct 2 and 2C and will 
address the following: 
 

 Stormwater leaving the site meets the required performance objectives; 

 Outline the measures to achieve the water quality targets; 

 Maintenance requirements and obligations. 
 

Site Contamination 
 
It is acknowledged that the farmers quarters and tractor maintenance area is located within the 
Precinct 2 boundary however it is located within the MOSS Zone and therefore not in the actual 
developable area. 
 
A general clean-up of the area will occur however with remediation of the ground to occur to a 
suitable level for the landscaping and revegetation of the area. 
 



 

 

DPTI (Transport) comments 
 
Walker Corp and DPTI have agreed upon, the terms of a Deed of Agreement on the upgrade of 
the intersection of Legoe Rd and Port Wakefield Road, including triggers for the ultimate (grade 
separated) scheme.  
 
All works are to be undertaken at the proponents cost to the satisfaction of DPTI. This has been 
reflected in the proposed condition of approval. 
 
In relation to the internal roads and engineered infrastructure to Precinct 2 (and 2C) this is the 
responsibility of the Council and will be subject to separate civil/engineering specifications 
agreed by the Council. This is a condition of approval for this development. 
 
Decisions in relation to public transport provision and also transport infrastructure are subject to 
ongoing discussion between the proponent, the State Government, bus operators and the 
Council. 
 
 



 

 

 

5. ASSESSMENT OF ENVIRONMENTAL, SOCIAL AND ECONOMIC 
ISSUES 

The amended EIS submitted by the proponent has focussed on the differences between the 
original development proposal and the amended plans. 

 
The Assessment Report for the original Environmental Impact Statement dated January 2010 is 
still relevant to the proposal to develop Precinct 2 and 2C and closure of part of Buckland Road.  
 
The findings of this Amended AR do not differ markedly from those of the original assessment 
undertaken in 2010. The difference consists of consideration of the impact on the Gawler River 
environments and the need to re-visit the stormwater management plan for the site. 
 
The following was identified in the original Assessment Report as being important for 
subsequent (post Precinct 1) development.  
 
As indicated below these issues are being appropriately dealt with by the proponent. They are 
central to the proposal and can be appropriately conditioned to provide for a functioning and 
integrated residential and community development outcome. 
 

 Roads – An agreement is required between the Proponent and DTEI on the timing and 
funding of future intersection upgrades at Legoe Road and Park Road junctions with Port 
Wakefield Road (progressed) 

 Public Transport – With DTEI the proponent needs to determine the requirements for 
upgrading the 900 bus service to Salisbury/Elizabeth (Precinct 2).  The requirements for a 
metro ticket service from Buckland Park to Salisbury/Elizabeth would also need 
consideration during Precinct 2 (progressed). 

 Education – Negotiations for the first primary school on the site would need to start planning 
during Precinct 1 with plans for the second primary school underway by Precinct 2 or 
Precinct 3.  The third and fourth primary schools would be planned for Precinct 4 and 5.  The 
first and second planned high school would be planned from Precinct 3.  Negotiations for 
childcare/preschool providers would start in Precinct 2 and be ongoing as dictated by the 
demand (progressed).  

 Affordable Housing – Negotiations for the 15% affordable housing requirement would be 
ongoing for the life of the development (progressed).   

 Biodiversity – Significant Environmental Benefits should be negotiated in advance of 
approval for detailed subdivision. Where residential Precincts incorporate scattered trees 
into landscape designs there should be adoption of an environmentally sensitive 
construction approach. The Proponents intention to protect 70% of remnant vegetation in 
open space reserves is acceptable, provided detailed subdivision plans also seek to retain 
as much of the remaining 30% as possible (progressed).  

 Community Services/Facilities - Community centres to be accommodated in land division 
plans for Precinct 3 and Precinct 5 of the development.  Provision of a library would be 
identified in Precinct 5. The timing and location for a Council Depot will be identified with the 
City of Playford. Land and designs for parks, recreation and public domain will be identified 
as detailed land division for future Precincts are designed in consultation with Council 
(progressed).  

 Mosquitoes – A Management Plan for mosquitoes will be established for Precinct 3 to 5 as 
detailed land division occurs (ongoing/active consideration)  



 

 

 Feral animals - A more detailed feral pest management strategy based on lines of defence is 
required for the later Precincts if development adjoins the Gawler River and the salt pans 
(progressed).  

 Health – The proponent will liaise with the City of Playford to look at the timing of community 
health services within Buckland Park. Planning to start from Precinct 1 of the development 
but ongoing indicatively health services may not be provided within Buckland Park until later 
Precincts (ongoing/active consideration).  

 Potable Water – The Proponent will enter into agreements with SA Water (or a water 
provider) in relation to the timing of water services to the Precincts (progressed). 

 Waste Water - The Proponent will enter into agreements with SA Water (or a wastewater 
provider) in relation to the timing of water services to the Precincts (progressed). 

 Recycled Water – For Precinct 2 to 5 of the development the Proponent will prepare a 
strategy and designs with SA Water for their approval (progressed). 

 Storm Water – Designs for any aquifer recharge (Precinct 2) and treatment of stormwater off 
site (Precinct 4) will be done in consultation with the City of Playford and relevant 
Government Agencies.  The Flood Management Strategy should be revised to consider the 
opportunities for providing environmental flows to the Gawler River through gravitational 
means (via swales/wetlands using natural topography or constructed flow paths) or ‘passive’ 
infrastructure using piping (ongoing/active consideration).  

 Electricity – Upgrades to the electricity will occur progressively as the Precincts commence. 
Indicatively plans for a substation would be done with an electricity provider for Precinct 2 
and other upgrades would be required for Precinct 3 to 5 (progressed).  

 Gas – Services would be upgraded as needed from Precinct 1. A new 200mm steel main 
would be required from the Epic Gas Gate Station.  Amplification of the Epic Gas Gate 
Station would be as required. Hazard risk associated with the EPIC Pipeline has been 
considered appropriately (This gas upgrade has already occurred). 

 Telecommunications – The Proponent will work with telecommunications companies to 
identify upgrades as needed (ongoing/active consideration).  

 Sea level rise – a minimum site level of 4.00 m AHD and building floor level of 4.25 m AHD 
will be required. The long term actual effect of sea level rise will require monitoring to 
determine whether any additional protective works are required (ongoing/active 
consideration).  

 Construction Environmental Management and Monitoring Plan (CEMMP) and Operation 
Environmental Monitoring and Management Plan (OEMMP) will be provided for each 
Precinct (ongoing/active consideration).  

The key items now raised by Government Departments as potential issues in relation to the new 
location of Precinct 2 can be dealt with via additional condition setting including through a series 
of either extended management plans or new management plans. Of particular interest to the 
agencies is stormwater management and vegetation clearance. Stormwater management is 
being appropriately dealt with through a coordinated stormwater design and approach that also 
limits clearance vegetation in existing stormwater drains or roadside vegetation. Any clearance 
will be subject to the requirement to complete a Significant Environmental Benefit (SEB) plan to 
the approval of the Native Vegetation Council. That process is separate to any development 
authorisation under the Development Act 1993. 
 



 

 

It is noted that there were no public submissions in relation to the amendments or to the closure 
of part of Buckland Road. 
 

6 MITIGATION, MANAGEMENT AND MONITORING 

 
The operation of the Buckland Park Residential development (Riverlea) would need to be 
managed and monitored in accordance with a Construction Environmental Management and 
Monitoring Plan (CEMMP) and an ongoing Operational Environmental Management and 
Monitoring Plan (OEMMP) 
 
Examples of the issues requiring consideration in either a CEMMP or OEMMP include but are 
not limited to: 

 

 Landscape plans 

 Groundwater Management Plan. 

 Surface Water and Drainage Management Plan. 

 Vegetation Management and Revegetation Plan. 

 Pest Plant and Animal Management Plan. 

 Aboriginal Heritage Management Plan. 

 Facilities Management Plan. 

 Fire Risk Management Plan. 

 Waste Management Plan. 

 Recycled water management plan 

 Infrastructure agreements with Council or Government 

 Detailed engineering plans. 

 Air quality plans 

 Remediation plans (if any contamination found) 
 
The CEMMP and OEMMP would need to be prepared to the reasonable satisfaction of 
DEWNR, EPA and/or council, prior to construction commencing if approval is granted. As 
indicated above appropriate condition setting is available to ensure this outcome is met. 



 

 

7. SUMMARY 

 
As mentioned above, the findings of the Amended AR do not differ markedly from those of the 
original assessment undertaken in 2010 (and reproduced below) with the exception of 
consideration of the impact on the Gawler River environments and also the need to re-visit the 
stormwater management plan for the site. 
 
Relevant extracts from the 2010 Assessment Report as provided below: 
 

1.1 Strategic position 

In relation to strategic policy issues this Assessment Report concludes that: 

 Strategic and legislative requirements have been investigated as part of the EIS and 

Response Document process.  This development proposal is consistent with the Draft 30 

Year Plan for Adelaide.   

 The proposal will assist in meeting the supply of land for future northern metropolitan growth, 

and will assist in provision of affordable housing. 

 The requirements of Affordable Housing have been met for Precinct 1 of the proposal.   

1.2 Infrastructure 

In relation to policy issues this Assessment Report concludes that: 

 A schedule of infrastructure is required for Precinct 1 and future Precincts of the proposal 

 The Master Plan shows adequate manoeuvrability within the site for pedestrian and cyclists. 

Due to the location of this development it is important that a transport system is provided by 

the proponent and linked to the nearest public transport until the majority of the development 

is established and more regular public transport services are provided. 

 The requirement for infrastructure is significant for the site. The Walker Corporation has 

already undertaken work towards negotiating agreements with infrastructure providers.  It is 

envisaged that a Schedule of Commitments will provide more certainty on the provision of 

infrastructure.  This AR concludes that final arrangements for infrastructure can be secured 

as part of the Certificate of Approval Precinct of the land division process. 

 Precinct 1 will require timing and funding agreements for traffic lights at the corner of Legoe 

Road and Port Wakefield Road. Later Precincts will require an agreement on grade 

separation. The Super lot land division plan includes an appropriate reserve for a future 

grade separated intersection if required (part Lots 80 and 81). 

 Closure of a portion of Legoe Road is appropriate, at the time new subdivision roads are 

open.  

 Hazard risk associated with the EPIC Pipeline has been considered appropriately.   



 

 

1.3 Environmental 

In relation to environmental issues this Assessment Report concludes that: 

 Future Precincts of the development that Significant Environmental Benefits should be 

negotiated in advance of approval for detailed subdivision. 

 Where residential Precincts incorporate scattered trees into landscape designs there should 

be adoption of an environmentally sensitive construction approach. 

 The Proponents intention to protect 70% of remnant vegetation in open space reserves is 

acceptable, provided detailed subdivision plans also seek to retain as much of the remaining 

30% as possible. In any event SEB requirements will impose offset benefits with any 

clearance.  

 Sea level rise risk is adequately dealt with for Precinct 1 and for future Precincts is within the 

current policy which asks for an allowance for risk beyond 2100.  

 The Flood Water Management Strategy should be revised to consider the opportunities for 

providing environmental flows to the Gawler River through gravitational means (via 

swales/wetlands using natural topography or constructed flow paths) or ‘passive’ 

infrastructure using piping. 

 Further work is required to minimise stormwater runoff, and increase water quality outcomes, 

as detailed design for each subdivision Precinct. 

 Measures for resource and waste minimisation are appropriate if undertaken as outlined 

during the construction and operational phase of the project.  

 A more detailed feral pest management strategy based on lines of defence is required for 

the later Precincts where development adjoins the Gawler River and the salt pans. 

 Mosquitoes are unlikely to be a significant issue for Precinct 1.  For the later Precincts of the 

development, further research and trapping would assist in determining the appropriate 

measures for mitigation and for funding of this mitigation.  

 In conclusion, this AR recommends that, as stated by the Proponent, a Construction EMMP 

and Operation EMMP be provided.  

1.4 Design 

In relation to design issues this Assessment Report concludes that: 

 The land division design of Precinct 1 is appropriate when considered in the broader context 

of the Buckland Park Master Plan, provided local design and construction standards are met. 

 The design of the boulevard with no direct access from residential allotments is acceptable 

given the likely high volume of traffic this road will accommodate as the project proceeds/ 

 The proposed development accords with the objectives sought for public open space 

provided the proponent prepares landscape plans as part of the detailed design for future 

Precincts, as well as an overarching Recreation Facilities Strategy.   



 

 

 The sustainable design strategies outlined in the Buckland Park Sustainability Guidelines 

should be followed for project’s construction and operation. Many of these objectives will be 

met, however, though the requirement of five star energy rated for new houses as required 

by the Building Code.  

 Future Precincts could be built by different building companies and as such could create a 

variety of styles. Themes would need to be clear in the first instance to provide a consistent 

vision.  

 The Design Guidelines need more investment in appropriate residential design that is site 

specific and climate responsive.  

 Safety and natural surveillance will need to be developed through detailed design Precincts.  

 The use of efficient water landscaping and the use of local indigenous species are 

recommended. A landscaping plan should be provided that improves the biodiversity and 

ecological habitat outcomes for the area.  

 The landscape plans provided are conceptual and as such landscaping plans/details would 

need to be provided. However, it is recommended that water sensitive urban design should 

be an under pinning principle and requirement in a development of this nature, rather than 

an option to be encouraged and WSUD guidelines must be included in all landscaping 

specifications.  

 The proposed display village is acceptable subject to submission of detailed designs as a 

reserved matter.  

 

1.5 Community 

In relation to community issues this Assessment Report concludes that: 

 The proponent’s commitment to providing a bus service from first resident until such time as 

the public transport system is connected to the site is sufficient.   

 Traffic impacts will be managed acceptably in Precinct 1 of the proposal.  

 Land has been put aside to accommodate an at grade separated intersection for when traffic 

lights become unsuitable due to the growth in traffic volume for the Port Wakefield 

Road/Legoe Road intersection.   

 The frequency of existing public transport is presently limited, but would be improved with 

the extra residents to the Virginia/Buckland Park region in future Precincts of the proposal.  

 The proposed neighbourhood centre is appropriately located and designed, and should 

proceed as part of Precinct 1 development.  

 The proposed display village is appropriately located, and should proceed as part of Precinct 

1 development. 



 

 

 The proposed community bus will assist residents with transport to health facilities in 

Precinct 1. The Proponent and SA Health will pursue options for health services in Buckland 

Park in future Precincts when there is a higher population to support the services locally.   

 The demand for student places in schools will be met in Precinct 1 within existing 

Government and Non-Government School providers.  Strategic planning of school services 

for future Precincts will be considered as the population increases.   

 There is a commitment to providing community services for Precinct 1 of the development. 

The Walker Corporation will need to work in conjunction with the City of Playford and Virginia 

residents to ensure that future Precincts provide services which are suitable for Buckland 

Park and the broader region.   

 The facilities proposed in the Master Plan would substantially increase recreational 

opportunities for Buckland Park and the Virginia region.  

 The Walker Corporation has sought to address concerns of adjoining neighbours.  The 

interface between residential and horticultural uses will be of concern to be addressed into 

any future rezoning.  A portion of Precinct 1 (18 allotments) should not proceed due to the 

interface with an adjacent horticultural property. An agreement on a buffer is required before 

the allotments can be created.  



 

 

 

1.6 Economic 

In relation to economic issues this Assessment Report concludes that: 

 Initial impacts on Virginia will be positive in terms of employment and additional income for 

shops.  Impacts beyond Precinct 1 will depend on the types of goods and services provided 

within the development site.   

 There will be positive economic impacts from the development at the construction Precinct.  

Then, when houses are occupied, there will be positive economic impacts on retail and 

services to the broader region. The loss of income from agricultural/horticultural activities 

within the site is small in a regional context.  

 
 



 

 

 

8. CONCLUSION 
 
This Assessment Report has considered through the assessment of the amended EIS the 
proposal by Walker Corporation to amend the location of Precinct 2 in the north of the Buckland 
Park. A limited range of social, economic and environmental issues have been considered in 
this report given the previous Assessment Report. 
 
 The issues associated with the proposal have been satisfactorily addressed in the amended 
EIS, the proponent’s response to submissions and further information provided by the 
proponent. 
 
This Amendment to the Assessment Report concludes that the potential environmental, social 
and economic impacts associated with the Buckland Park Precinct 2 site can be minimised to 
acceptable levels and are manageable through the provision of a number of management plans 
dealing with (in particular, stormwater management and vegetation clearance/management).   
 
It is also recommended that it is appropriate to approve the closure of the northern part of 
Buckland Road (an unmade road) in order to facilitate the development of Precinct 2. 
 
It is therefore considered that approval of the land division plans for Precinct 2 and 2C can be 
approved along with a number of accompanying conditions: 
 
If the Governor were to grant development authorisation, the current development approval will 
need to be amended, with additional conditions based on the following requirements 
recommended: 
 
PRECINCT 2 AND 2C 

63. No allotments within Precinct 2 shall have section 51 granted until such time as: 

(a) 50% of Precinct 1 (including Stage 2C) have been completed with section 51 approval; 
and 

(b) commitments for a community space and worker, bus service and convenience shopping 
are fulfilled. 

 
ENGINEERING DESIGN 

64. A Stormwater Management Plan for Precinct 2 be negotiated with the Council, the EPA and 
DEWNR, to the satisfaction of the DAC as delegate of the Minister prior to commencement 
of work on Precinct 2. 

 

65. Water sensitive urban design measures and practices shall be adopted for the management 
of run-off, including stormwater capture and reuse. 

 

66. The proponent to prepare water storage treatment and re-use system within Precinct 2 
(public reserves and areas) for Council approval. 

 

67. The Precinct 2 and 2C landscape strategy will follow the guidelines set out in the ‘Riverlea 
Landscape Master Plan Report’. This report guides the establishment and ongoing 
management of the public realm landscapes and includes the following aspects: 

 set desired character; 

 set urban design objectives; 

 set design themes and principles; 

 nominate street tree themes; 



 

 

 design pedestrian paths and cycle ways (including provision for bicycle parking); 

 include management plans for landscape items; and  

 include agreed maintenance schedules , handover and defects liability periods with the 
Council 

68. All public roads within the development will be local roads under the care and control of the 
Council. 

 

69. Road typologies for Precinct 2 and 2C will be consolidated into the (by then) existing 
road typologies for Precinct 1, to the satisfaction of the Council. 

 
70. Any traffic control devices for residential areas shall be designed and constructed in 

accordance with the main standard of the Manual of Uniform traffic Control devices _ AS 
1742. 

 
71. Engineering construction plans for roads, drainage and footpaths and intersections shall 

be completed to the satisfaction of the Council. 
 

72. Cut and fill batters required for road works shall be in accordance with the requirements 
of the Engineering and Design Guidelines for the Council. 

 
73. Proponent to enter into an agreement with a licensed water entity for all water and 

wastewater requirements for Precinct 2 (Precinct 2C will initially be serviced via the 
approved WWMF for the first 350 allotments). 
 

74. Detailed design for the open space areas is subject to agreement by the Council. 
 

75. Subject to Section 34B of the Roads (Opening and Closing) Act 1991, Buckland Road 
between Legoe Road and the Gawler River will be closed on 19 December 2016 (as 
agreed with the Council) and the relevant plans will be lodged with the Surveyor General 
within 3 months of this closure. 

 
RESIDENTIAL DEVELOPMENT 

76. Residential Guidelines and an Encumbrance document incorporating all details as per 
the (original) Response Document shall be provided for any Community Titled and 
Torrens Titled allotments. 
 

77. Proponent to provide and implement an agreed Recreation Facilities Strategy in 
agreement with the Council as required. 

 
PRIOR TO CONSTRUCTION WORK 
 

78. A Construction Environment Monitoring and Management Plan (CEMMP) for Precinct 2 
and 2C must be completed to the satisfaction of the EPA and DAC on behalf of the 
Minister before construction commences (see notes for content of CEMMP). 
 

79. An Operational Environment and Monitoring Management Plan (OEMMP) including the 
following and considering the suggested inclusions in the ‘Notes’ section attached: 

 A Mosquito Management Plan (in consultation with the Department of Health) 

 An approved Significant Environmental Benefit (SEB) plan are to be completed for 
Precincts 2 and 2C and to the satisfaction of DEWNR and DAC. 



 

 

DURING CONSTRUCTION 
 

80. Normal operating hours for the construction activities and construction work movements 
to and from the site shall be from 7am to 7pm Monday to Saturday inclusive. 
 

81. Stockpiled soils shall be suitably managed to control dust emissions, erosion and weed 
infestation. 
 
 

82. Undeveloped allotments shall be left in a neat and tidy condition, with soil surfaces 
stabilised to minimise erosion. 

 
PRIOR TO REGISTRATION OF NEW ALLOTMENTS 
 

83. The Proponent must: 

a) Enter into a legally binding agreement with the Minister for Planning or his delegate 
dedicating a portion of the total Precinct 2 and 2C residential allotments to the provision of 
affordable housing such that 15% of the total residential development will meet the 
‘affordable housing criteria’ as determined by the Minister by notice in the South Australian 
Government Gazette on October 2009 as amended by notice from time to time; and 

b) Provide a Plan developed to the satisfaction of the Director Affordable Housing and Asset 
Strategy within Renewal SA, for Precinct 2 and 2C showing the proposed location of the 
15% of dwellings that will meet the affordable housing criteria. 

84. The proponent must provide 2 copies of certified survey plans for Precinct 2 and 2C, 
which satisfy compliance with section 51 and the subsequent issue of Certificates of 
Title. 
 

85. Landscaping and streetscaping of the common areas of the site shall commence prior to 
issuing of the Certificates of Title for Precinct 2 and 2C and when established shall be 
maintained in good health and condition at all times. A plant shall be replaced if and 
when it dies or becomes seriously diseased. A weed control plan shall also be 
implemented. 

 
86. That any fencing surrounding the open space and along any boulevards shall be treated 

with a suitable anti-graffiti coating to facilitate easy removal of graffiti. 
 

87. Proponent to provide accurate projections of resident populations to the Department of 
Health to plan for local and regional health services at 12 month intervals. 

 
‘SUBSTANTIAL COMMENCEMENT’ 
Substantial commencement will be deemed to be the completion of the road intersection works 
with Port Wakefield Road. 
 
The development to which this development authorisation relates (Precinct 1 phase) must be 
commenced by substantial work (the intersection with Port Wakefield Road) on the site of the 
development by 31 October 2017, failing which the Governor may cancel the development 
authorisation. 
 
PART B: NOTES TO PROPONENT 
1. The following is advised to the proponent: 

a) Building Rules 

The proponent must obtain a Building Rules assessment and certification from either the 
Council or a private certifier (at the proponent’s option) and forward to the Minister all 



 

 

relevant certification documents as outlined in Regulation 64 of the Development 
Regulations 2008 in relation to the building works for the Neighbourhood Centre ; and 

Pursuant to Development Regulation 64, the proponent is especially advised that the 
Council or private certifier conducting a Building Rules assessment must: 

      • provide to the Minister for Planning a certification in the form set out in Schedule 12A 
of the Development Regulations 2008 in relation to the building works in question; 
and 

      • to the extent that may be relevant and appropriate: 
       (i) issue a Schedule of Essential Safety Provisions under Division 4 of Part 12; 
       (ii) assign a classification of the buildings under these regulations; and 
       (iii) ensure that the appropriate levy has been paid under the Construction 

Industry Training Fund 1993. 
 
      Regulation 64 of the Development Regulations 2008 provides further information 

about the type and quantity of all Building Rules certification documentation for major 
developments required for referral to the Minister for Planning. The City of Playford or 
private certifier undertaking Building Rules assessments must ensure that the 
assessment and certification are consistent with the provisional development 
authorisation (including its Conditions and Notes). 

 

b) Construction, Environmental Management and Monitoring Plan covering 
preconstruction and construction phases. 

 
      A Construction Environmental Management and Monitoring Plan (CEMMP) covering 

both pre-construction and construction phases shall be prepared in consultation with 
the EPA, before its submission to the Development Assessment Commission on 
behalf of the Minister. The CEMMP shall include the following: 

 
      • reference to, and methods of adherence to, all relevant EPA policies and codes of 

practice for construction sites, including the inclusion of a copy of Schedule 1 of the 
Environment Protection Act 1993 as an Appendix to the Construction Environmental 
Management and Monitoring Plan to ensure contractors are aware of EPA 
requirements; 

 
      • address management issues during construction and including a site audit (or as 

required by EPA); 
 
      • timing, staging and methodology of the construction process and working hours 

(refer also to conditions outlining working hours); 
 
      • a risk assessment relating to the potential impacts of construction activities; 
 
      • traffic management strategies during construction, including transport beyond the 

development site; 
 
      • management of infrastructure services during construction; 
 
      • control and management of construction noise, vibration, dust and mud; 
 
      • stormwater and groundwater management during construction; 
 
      • control and management of any floodwater risk across the site; 
 



 

 

      • identification and management of contaminated soils and groundwater, should these 
be encountered; 

 
      • site security, fencing and safety and management of impacts on local amenity for 

residents, traffic and pedestrians; 
 
      • disposal of construction waste, any hazardous waste and refuse in an appropriate 

manner according to the nature of the waste;  
 
      • protection and cleaning of roads and pathways as appropriate; and 
 
      • overall site cleanup. 
      
      The CEMMP should be prepared taking into consideration, and with explicit reference 

to, relevant EPA policies and guideline documents, including the Environment 
Protection (Noise) Policy 2007. 

 

c) Operational Environment Management Plan 

      The Operational Environment Management Plan would need to be prepared the 
commercial components, to the reasonable satisfaction of the EPA, the Department of 
Environment, Water and Natural Resources and the Council, prior to construction 
commencing, for approval by the DAC on behalf of the Minister. 

 
2. The proponent is advised that noise emissions from the Neighbourhood centre and 

residential (display village) development will be subject to the Environment Protection 
(Noise) Policy 2007 and the Environment Protection Act 1993. 

 
3. If the development is not substantially commenced by 31 October 2017, the Governor may 

cancel this development authorisation. 
 
4. The proponent is advised of the General Environmental Duty under Section 25 of the 

Environment Protection Act 1993, which provides that a person must not undertake any 
activity, which pollutes, or may pollute, without taking all reasonable and practical 
measures to prevent or minimise harm to the environment. 

 
5. The proponent is advised of the requirement to comply with the EPA’s ‘Stormwater 

Pollution Prevention Code of Practice for the Building and Construction Industry’ during 
demolition and construction of the development. 

 
6. The proponent is advised that the Development Act 1993 outlines the roles and 

responsibilities of the applicant and the Council for matters relating to building works 
during and after construction of the neighbourhood centre and associated works. 

 
7. Partial closure of Legoe Road under Part 7A (Section 34C (2) (a) (ii)) of the Roads 

(Opening and Closing) Act 1991 as described in drawing number 19000PO2—r5 Issue 
5—Sheets 1-4 to take effect on a day to be fixed by subsequent order of the Governor or 
Minister published in the Gazette, once surveyed Land Division plans have been 
submitted and alternate physical access is provided to all affected allotments. 

 
8. Section 51 of the Development Act 1993 will apply to the land division in that the 

proponent will need to satisfy the requirements of this Section in order to implement this 
land division, including completion of the signalised intersection at the junction of Port 
Wakefield Road/Legoe Road. 

 



 

 

9. This approval does not include any approval for dwellings as it is not part of this 
application. 

 
10. This approval does not include any approval for signs (as defined as ‘Development’ under 

the Development Act 1993) as it is not part of this application. 
 

11. The provisions of the Food Act 2001, and associated food regulations apply 
 

 
12. Any Sanitation units installed in the Neighbourhood Centre will be installed as per the 

requirements of the Public and Environmental Health Act (1987). 
 

13. That provision shall be made for secure storage of shopping trolleys within the 
neighbourhood complex at night to the reasonable satisfaction of the City of Playford. 

 
14. In addition to the Building Code of Australia, the proponent must comply with the 

Commonwealth Disability Discrimination Act 1992, in planning access for the disabled. 
 
15. The main standard for traffic control devices is the Manual of Uniform Traffic Control 

Devices—AS 1742. There are many standards under AS 1742 covering the various traffic 
control devices that may need to be referred to. 

 
16. As per Schedule 8, Item 23, Development Regulations 2008, and the Affordable Housing 

Act 2007 for the proposal to include 15 per cent affordable housing. 
 
17. The proponent should note that they and their contractors must comply with the 

requirements of the Aboriginal Heritage Act 1988. 
 
18. 18. The proponent should note that they and their contractors must comply with the 

Adelaide Dolphin Sanctuary Act 2005 and the general duty of care under that Act. 
 
19. Proponent to undertake vegetation surveys and to complete a Significant Environmental 

Benefit (SEB) with attached Vegetation Management Plans to the satisfaction of the 
Department of Environment, Water and Natural Resources for Stages 2-5 where native 
vegetation exists on the site (there is no native vegetation in Stage 1). 

 
20. Approval for further Road closures under the Roads (Opening and Closing Act) 1991, will 

be required in future stages of the development and will proceed through the normal 
(Council) process in relation to this matter. 

 
20A. The proponent must take all reasonable and practicable measures to prevent odour 

impacts at sensitive receivers (in the form of environmental nuisance) from all odour 
sources including the pump stations, storage tanks and the effluent transfer and transport. 

 
20B. The management plan for the biofiltration bed associated with the WWMF should include 

how aspects of the biofiltration such as moisture control, microbial efficiency, condition and 
maintenance will be monitored and managed. 

 
21. The Minister has a specific power to require testing, monitoring and auditing under Section 

48C of the Act. 
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1.0 INTRODUCTION 

1.1 Background 

On 12 June 2008 the Minister for Planning made a Major Project Declaration across 
the Buckland Park Masterplan site, nominating the following developments for 
assessment: 

• Land divisions, comprising more than one allotment, and associated works and 
activities. 

• The first neighbourhood centre, of up to 8,000m2 of gross leasable area , 
associated community uses, and ancillary development and signs. 

• A display village and ancillary development and signs. 

.::. 
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Figure 1: Major Project Declaration site - location 
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After preparation and assessment of an EIS, and compliance with conditions of a 
provisional authorisation, on 22 December 2011 the SA government gave 
authorisation for a Super lot land division of the Buckland Park Masterplan site, 
which sets out the location, size and order of stages for the progressive development 
of the site over 25 years. 

The Super lot (staging) was informed by a Masterplan which set out the location of 
key community infrastructure. 

ECT TO SURVEY 

4 

AUTHORISED STAGING 
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Figure 2: Authorized staging and community facility locations 

1.2 Super Lot (staging) and Precinct 2 land division 

Since receiving authorisation, Walker has: 

• Worked with infrastructure agencies designing and/or constructing essential 
infrastructure. 

• Reviewed land use planning and staging. 

• Prepared a broad marketing strategy. 
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As a result, amendments have been made to the project's staging, and location of 
community facilities. These amendments are reflected in the Super Lot land division. 

Concurrently with the staging review, detailed land division plans were prepared for 
Precinct 2, and the Precinct 1 land division was amended (see application lodged 19 
July 2013). 

In accordance with the 2008 Declaration , this Development Application seeks 
authorization for Precinct 2's detailed land division, and associated construction of 
roads, parks and civil works, as well as the installation of necessary infrastructure 
and utilities. In conjunction, authorisation is sought for the amended Super Lot 
(staging) plan. 

The application describes the proposed land division and supporting works, and 
provides an assessment against relevant environmental , design and planning 
considerations. 

1.3 Buckland Road closure 

To facilitate implementation of the proposed Precinct 2 land division approval is also 
sought for the closure of part of Buckland Road's northern end under the Roads 
(Opening and Closing) Act 1991. 

This section is an unmade road , and is physically part of adjoining grazing paddocks. 

Figure 3: Buckland Road Closure 
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2.0 THE PROPOSED SUPER LOT (STAGING) AMENDMENT 

In summary, the proposed staging amendments respond to three criteria: 

1. Creating a 'sense of place', around which a new community will grow. 
2. Building a strong community focus, with the facilities and services needed to 

support the new community into the future. 
3. Recognising the Gawler River corridor as an important asset, both for the 

environment, and for landscape and recreation amenity. 

Precincts 1 and 2's key community faci lities have been grouped to create a 
community focus, located centrally to both Precincts' residential neighbourhoods. 

The size and location of Precinct 2 has been amended to connect its residential 
neighbourhoods to community focus, and to incorporate the Gawler River corridor Q 
into the project at an early stage. The amended staging and community focus is 
reflected in the Super Lot land division concept at Annexure 1. Essentially, 
residential neighbourhoods will roll out west from Precinct 1, then north toward the 
Gawler River. As authorised, roll out into Precinct 2 headed west, and connection to 
the Gawler River was not envisaged until Precincts 3 and 5 were implemented. 
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Figure 4: 
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2.1 A new community focus 

The amended staging facilitates the provision of a centrally located community focus, 
integrated into the residential areas of Precincts 1 and 2 by roads, open space 
corridors and local parks, which are arranged to facilitate access by bus, on foot, or 
by bicycle. Connections are provided to the Gawler River corridor. 

. -
Figure 5: 

• • ... 100 - .. --------

RIVERLEA 

PRECINCT 1 & 2 

DRAFT IN PROGRESS 

REVISED CONCEPT 

111'1J./fr201) 

Precinct 1 

- BIKE AHO PEDESTRIAN NrTWORK 

Precincts 1 and 2 with integrated community focus 

Facilities have been planned within the community focus which will attract future 
residents, serve the new community into the future , and draw visitors into the area: 

Precinct 2: 
• District level sporting fields and courts. 
• A primary school. 
• A high school. 

Precinct 1: 
• A new community centre. 
• A neighbourhood centre. 
• A Display Village. 
• Improved, larger and more feasible retail facilities, particularly the 

supermarket. 
• A landscaped lake with opportunities for high amenity housing , recreation 

activities and restaurants or cafes. 
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Its location on the landscaped entry boulevarde facilitates visibility creating a point at 
which you feel you've 'arrived' contributing to that 'sense of place'. It is highly 
accessible for buses, delivery vehicles and cars. 

A bike and pedestrian network will provide connections between , and within , each 
Precinct's residential neighbourhoods and the community focus. 

2.2 Road and Bus Routes 

The amended Super lot staging retains the logical arrangement of major roads and 
bus routes. The proposed community focus is located on the future Elizabeth (red) 
and Munno Para (green) regional bus routes. 

Figure 6: Ultimate bus routes 
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3.0 PROPOSED PRECINCT 2 LAND DIVISION 

The Precinct 2 land division comprises 2,664 residential allotments of various sizes. 
Residential neighbourhoods will be supported by facilities in the community focus, as 
well as local and sub-arterial roads, and local, district and regional open space. 

This Development Application seeks approval for the Precinct 2 land division, 
associated construction of roads, parks and civil works, as well as the installation of 
necessary infrastructure and utilities. 

Plans and concepts are at Annexure 1. 

3.1 Land division 

Statistics for Precincts 1 and 2 are provided, to provide an overall picture. 

Table 1: Precincts 1 and 2 statistics 
PRECINCT 1 PRECINCT 2 TOTAL 

PRECINCT AREA 

TOTAL 76.200 371.480 447.680 hectares 

RESIDENTIAL AREA 

TOTAL 69.700 258.660 328.370 hectares 

OPEN SPACE AREA 

Reserves 12.941 49.910 62.851 

Drainage 8.953 34.550 43.503 

TOTAL 21.894 84.460 106.354 hectares 

SCHOOL AREA 

Primary School 0.650 1.351 2.001 

High School 2.002 2.002 

TOTAL 0.650 hectares 3.350 hectares 4.003 hectares 

NEIGHBOURHOOD CENTRE AREA 

TOTAL 2.640 hectares 0 2.640 hectares 

NEIGHBOURHOOD CENTRE 

Supermarket 3,010m2 0 3,010m2 

Specialty shops (14) 1,213m2 0 1,213m2 

Park Kiosk (3) 675m2 0 675m2 

Community space 400m2 0 400m2 

Sales Office 500m2 0 500m2 

TOTAL 5,348m2 0 5,348m2 

Car parking spaces 200 0 200 
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PRECINCT 1 PRECINCT 2 TOTAL 

DISPLAY VILLAGE 

TOTAL 45 0 45 

RESIDENTIAL ALLOTMENTS 

SIZE PRECINCT 1 PRECINCT 2 TOTAL 

500m2 + 179 (33%) 497 (19%) 676 (21 %) 

450 m2 
- 500m2 136 (25%) 600 (23%) 736 (23%) 

300 m2 
- 450m2 94 (17%) 786 (30%) 880 (27%) 

175m2 
- 300m2 132 (25%) 781 (29%) 913 (28%) 

TOTAL 541 (100%) 2,664 (100%) 3,205 (100%) 

Future mixed use 4.17 0 4.17 hectares 

3.2 Community 

The community focus can accommodate many of the community facilities . It is 
located centrally to both Precinct 1 and Precinct 2's residential neighbourhoods. 

Figure 7: The community focus 
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Schools 

Sites within the community focus have been identified for a primary and a high 
school, co-located with district recreation facilities. Two separate allotments have 
been provided , however this arrangement is flexible , and can be revised to meet the 
requirements of the education provider, whether public or private. The Department 
of Education and Child Development has advised 4 hectares are required for a Birth 
to 12 school (DECO, 2013). 

Parks and recreation 

Precinct 2's open space areas will be used for a variety of purposes: 
• Passive recreation. 
• Active recreation with kick about areas and playgrounds. 
• Tree, vegetation and biodiversity management. 
• Bicycle and walking connections. 
• Local recreation - playgrounds and landscaping. 
• District recreation - ovals and sports facilities. 
• Regional recreation - the Gawler River corridor. 
• Storm and flood water management. 

To ensure efficiency, many spaces will be used for a variety of purposes. For 
example, local parks will support retained native trees, contribute to landscape 
quality and/or provide equipment for active play. 

The primary and high school allotments adjoin proposed district active open space, 
facilitating shared use, efficient use of land, and reduced construction, maintenance 
and operations costs, for all potential users, for example, the Department of 
Education , private sector education providers, and Playford Council. 

3.3 Affordable housing 
15% (400) of Precinct 2's allotments has been nominated as Affordable Housing. 
This component includes a range of allotment sizes and locations. 
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Wallbridge & Gilbert have prepared a concept for the management of storm and 
flood water within Stage 2. The recommended channels, swales and detention 
facilities will be incorporated into the project as it is implemented. (Annexure 4). 
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Figure 9: Stormwater management infrastructure 

3.5 Infrastructure 

NOVEMBER 2013 

Precinct 1 

Infrastructure and utilities will be required to support new housing on the proposed 
land division. 
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The Master plan approach facilitates the orderly roll out of Precincts, which in turn 
allows the coordinated and efficient provision of infrastructure. Accordingly, 
infrastructure across and between Precincts 1 and 2 has been coordinated . 

Bikes and walking 

Precinct 2 includes networks for bikes and pedestrian, using parks and road 
systems. 
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Figure 10: Precinct 2 bicycle and pedestrian network 

Water and sewer 

On 31 July 2013, SA Water confirmed water utilities would be available to Precinct 2. 
(Annexure 2) 
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Electricity 

On 20 June 2013, SA Power Networks confirmed electricity would be available to 
Precinct 2. (Annexure 2) 

Gas 
On 9 July APA Group confirmed gas would be available to Precinct 2. (Annexure 2) 

Roads and traffic 

GTA Consultants conclude Precinct 2's road layout, and traffic management facilities 
have the capacity to accommodate anticipated traffic generation from both Precincts 
1 and 2 (page 37). (Annexure 3). 

Buses 
Precinct 2's bus routes integrate into the network anticipated in the EIS Masterplan, 
providing connections into Precinct 1 and the wider region. 

4.0 DESIGN ISSUES 

4.1 Appearance and landscape quality 

Public domain 

Walker and Playford Council have prepared a Landscape Master Plan to guide the 
progressive implementation of a landscaped public domain across the site which is 
both functional and sustainable, while being attractive to residents and visitors. Its 
strategic framework is complemented by landscape guidelines, images and 
diagrams illustrating intended outcomes for open space and streetscapes, to create 
a cohesive and integrated public domain. 

The Plan was informed by analysis of the site's environmental and climatic 
conditions to ensure it is achievable. It also clearly sets out parameters for the 
design and on-going management of storm water and biodiversity networks. 
Consistency with the other Playford projects will be achieved by concurrent 
application of other City of Playford landscape guidelines. 

Special fencing controls 

To address public domain appearance, and potential vandalism, residential 
allotments with fencing to open space or major roads will be subject to special 
fencing controls, which will be imposed via 'Walker Residential Design Guidelines'. 
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Figure 11: Special fencing control locations 

4.2 Physical environment 

Ground water 
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Ground water below Precinct 2 is deeper than elsewhere within the Masterplan site. 
SKM (2009) concluded ground water is likely to be lowered as a result of 
implementing the Masterplan project, and to Walker's knowledge there have been no 
changes in the region which would supersede this conclusion. 
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Detailed site investigations will be undertaken as part of Precinct 2's civil engineering 
design. 

Contamination 
Connell Wagner's (2008a) identified Precinct 2's southern part as having a 'low to 
moderate risk' of contamination associated with previous grazing and agricultural 
activities (2008a: 15, 16). 

However, after preliminary soil and ground water sampling, Connell Wagner 
concluded there were 'no major signs of contamination across the site' (2008a: 34). 

Notwithstanding, detailed contamination investigations will be undertaken as part of 
Precinct 2's civil engineering design. 

Noise and air quality 
Air quality and odour issues related to the Jeffries facility are not applicable to 
Precinct 2. Horticulture interface issues are pertinent in the north eastern area, and 
accordingly, the land division includes a 50 metre separation between residential 
neighbourhoods and the boundary. 

Geotechnical conditions 
Golder and Associates (2009a & b) found no issues related to geotechnical 
conditions, or actual Acid Sulphate Soils (ASS), actual ASS indicators, or Potential 
ASS within Precinct 2's boundaries. In Precinct 2's southern part, there is a 'medium 
risk' of encountering ASS. 

Detailed geotechnical investigations will be undertaken to inform Precinct 2's civil 
engineering and landscaping designs. 

Gaw/er River Corridor and Significant Trees 

EBS Ecology have mapped vegetation within Precinct 2's boundaries, updating flora 
work undertaken by Dr Bob Anderson in 2008 for the Buckland Park EIS. This work 
will be presented to the City of Playford and the Native Vegetation Council as part of 
Masterplan site biodiversity strategy. 

Notwithstanding, Precinct 2 has been designed so significant trees and the Gawler 
River corridor are incorporated into open space areas. 
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Figure 12: Existing vegetation with land division overlaid 

4.3 Indigenous Heritage 

In late 2012 detailed surveys of the Masterplan site and Precinct 2 were undertaken 
by AHCM , with the close involvement of the traditional Kaurna owners (AHCM, 
2013). 

Walker is taking a proactive approach to managing indigenous heritage and cultural 
issues associated with the Masterplan site. 
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Accordingly, an application pursuant to Sections 21 and 23 of the Aboriginal Heritage 
Act 1988 was submitted to the Minister for Aboriginal Affairs and Reconciliation to 
undertake archaeological investigations in locations across the Masterplan site, 
including Precinct 2, and to salvage items if required. 

This application was approved by the Minister for Aboriginal Affairs on 1 August 
2014 subject to conditions. 

4.4 European Heritage 

There are no matters of European Heritage associated with Precinct 2 (Anderson, 
2008). 
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5.0 METROPOLITAN PLANNING 

5.1 The 30 Year Plan for Greater Adelaide 

The Precinct 2 land division is consistent with the 30 Year Plan , which nominates the 
Buckland Park site as a location to accommodate a significant amount of the new 
housing required in northern Adelaide over the coming decades. 
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5.2 The Playford Growth Area Structure Plan 

The 30 Year Plan is being implemented in Playford through a Growth Area Structure 
Plan , which the Department of Planning Transport and Infrastructure (DPTI) 
exhibited to 2 August 2013. 

The draft Structure Plan seeks to coordinate infrastructure prov1s1on across all 
identified growth areas in the Playford local government area. To a certain extent, it 
therefore supersedes infrastructure planning work undertaken as part of the 
Buckland Park EIS and DPA processes, which considered infrastructure only for that 
project. 
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Transport infrastructure 

Buckland Park's major regional road connection is Port Wakefield Road, and 
accordingly, the District Centre is located there, facilitating visibility and clear 
connections with the wider region. Heavy vehicles visiting the District Centre will be 
separated from the Masterplan's residential areas. 

This is consistent with the Structure Plan's nomination of Port Wakefield Road as a 
major traffic and freight route. 

The Structure Plan envisages road improvements in the Masterplan's locality, 
particularly traffic lights at Port Wakefield Road's intersection with Angle Vale Road. 

Importantly it identifies possible grade separated intersections to be provided as 
growth occurs, one at Port Wakefield Road and Angle Vale Road, and one at Port 
Wakefield Road and Old Port Wakefield Road . 

The Precinct 2 land division is consistent with the Structure Plan's proposals for road 
infrastructure. 

Public transport 

Buckland Park's main entry boulevarde will carry metro ticketed bus routes into the 
Masterplan site, and is consistent with the Structure Plan's proposals for public 
transport. In particular it links with the District Centre to the community focus. 

Bus routes will extend from the main entry boulevarde into Precinct 2. 

Figure 15: Amended masterplan bus routes 
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Walking and cycling 

Precinct 2's layout is consistent with the Structure Plan. It includes the Gawler River 
corridor as a biodiversity and recreation asset. Bike and pedestrian routes are 
incorporated into its residential neighbourhoods, and link to the community focus. 

They are designed and coordinated across Precinct 1 and 2. 

~ Precinct 1 

'""""" BIKE ANO PEDESTRIAN NETWORK 

Figure 16: Bike and walk ways coordinated over Precincts 1 and 2 

Storm and flood water management 

Buckland Park's storm and flood water management system is self-contained . The 
Masterplan site is located at the bottom of the Gawler River flood catchment. 

It is therefore not anticipated Precinct 2 will impact on other locations within the 
stormwater catchment or Gawler River flood plan . 

Precinct 2 is therefore consistent with the Structure Plan. 
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Potable and waste water 

Walker and SA Water are working toward provision of new potable and waste water 
infrastructure to serve Precinct 2. 

Recycled water, either storm water treated and stored in an aquifer storage and 
recovery scheme, or recycled water from the Bolivar Waste Water·Treatment Plant 
delivered via the Virginia Reuse Network is being used to irrigate open space and 
the public domain. 

The Structure Plan process is an opportunity to effectively and efficiently coordinate 
provision of water infrastructure across several growth areas within Playford, 
benefiting existing and new residents. 

Electricity 

Walker and SAPN are working toward prov1s1on of a new substation within the 
Masterplan site, in conjunction with new or upgraded, transmission lines. 

As with water infrastructure, the Structure Plan process is an opportunity to 
effectively and efficiently coordinate provision of infrastructure across several growth 
areas within Playford, benefiting existing and new residents. 

Gas 

The Buckland Park Masterplan site does not impact on the major gas lines identified 
in the Structure Plan. 

Walker and APA Group have an agreement in place to service Precinct 2 with gas. 

Telecommunications 

Walker is arranging telecommunications servicing with the relevant agencies. 

Open Space 

Precinct 2's design is consistent with the open space areas and linear parks shown 
in the Structure Plan. 
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6.0 PLAYFORD COUNCIL DEVELOPMENT PLAN 

6.1 Zone compliance 

Precinct 2 is zoned part Residential Neighbourhood, and part Metropolitan Open 
Space System (MOSS). Precinct 2's land division, and land use locations are 
consistent with those zones. 

2.000 _.,,__5_ ,.. ~-·-

Mnerltl IEnrKbon ., ~ "-" Zone Map Play/2&3 
O,.•'- 11.i. -i,,,.., 

Figure 17: Precincts 1 and 2 with zones 
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6.2 The Buckland Park Concept Plan 

The Precinct 2 land division is consistent with the Playford City Development Plan 
Buckland Park Concept Plan. 

In particular, it incorporates the following principles from the Concept Plan: 
• Residential neighbourhoods, connected by linear parks, and an open space 

corridor along the Gawler River. 
• Integration within , and between Buckland Park's Precincts and 

neighbourhoods. 
• The provision of centres and community facilities which are accessible from 

residential neighbourhoods by bus, foot or bike. 

Figure 18: Precinct 2 and the Buckland Park Concept Plan 

\\+ 
walker PRECINCT 2 BUCKLAND PARK - DEVELOPMENT APPLICATION 

24 

0 

0 



NOVEMBER 2013 

6.3 The Residential Neighbourhood zone 

Table 2· Residential Neighbourhood zone objectives 

OBJECTIVES COMMENT 

1 A predominantly residential area that Precinct 2 is predominately residential, with 
comprises a range of dwelling types access to local, district and regional open 
together with local and neighbourhood space, and a neighbourhood centre which will 
centres that provide a range of shopping, offer a range of facilities and services. 
community, business, and recreational 
facilities for the surrounding 
neighbourhood in the locations indicated 
on Concept Plan Map Play/29 - Buckland 
Park. 

2 Provision of increased residential Precinct 2 includes medium density sites near 
densities within and adjacent to centres, public transport routes and open space, and 
public transport stops and public open around the neighbourhood centre. 
spaces. 

( 3 A zone that provides a range of affordable 15% (400) Affordable Housing is included, as 
and adaptable housing choices that cater illustrated in drawing A035613LM Precinct 2 
for a variety of household structures, Affordable Housing Rev A. 
including a minimum of 15 per cent 

A diverse range of housing types could be affordable housing. 
provided given the variety of allotment sizes 
and types, including provision for medium 
densities around the community focus. 

4 The orderly expansion of the urban area, Precinct 2 can be provided with infrastructure 
to support the economic and effective and utilities in an orderly manner as 
provision of public infrastructure and envisaged in the Buckland Park Concept Plan 
community services and that is consistent Map. The proposed amended staging is 
with the development outcomes contained consistent with the structure envisaged in the 
in Concept Plan Map Play/29 - Buckland 

Concept Plan. Park. 

5 Open space systems designed to provide Precinct 2's open space will support a variety 
multiple use reserve areas that promote of uses, including bike and walking routes, 
water management, habitat retention and water management, and active and passive 
enhancement, and active and passive recreation. 
recreation. 

As can be seen from Figures 4, 5, 10 and 12 
these are connected to Precinct 1, and 
westward into future Precincts. 

6 Sustainable development outcomes A sustainable approach to storm and flood 
through innovation in stormwater water, biodiversity, energy efficiency, and 
management, waste minimisation, water waste management will be implemented in 
conservation, energy efficiency and urban Precinct 2. 
biodiversity. 

7 Land not used for sensitive urban Not applicable to Precinct 2. 
purposes until potential adverse impacts 
from organics waste treatment and 
composting operations south of the zone 
are removed. 

8 Development that contributes to the Precinct 2 is consistent with the zone's 
desired character of the zone. desired character (Table 3). 
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Table 3· Desired Character for Residential Neighbourhoods 

ELEMENT COMMENT 

1 The zone will be developed as a series of Precinct 2's residential neighbourhoods are 
interconnected neighbourhoods that are connected by roads and parks. The proposed 
designed to promote social interaction, community focus will foster a sense of 
participation and a sense of community community. 
for all residents. 

2 Equitable access to public open space, Open space is distributed through Precinct 2, 
local or neighbourhood centres, education and the proposed community focus is located 
facilities, and a range of community to serve the eastern half of the Masterplan 
services will be integral to the design of site, and is consistent with the Buckland Park 
the area. Structure Plan. Co-location of district sporting 

facilities in this central location facilitates 
access. 

3 It is anticipated that the zone will Smaller allotments and higher densities have 
accommodate around 12, 000 dwellings of been provided along bus routes, and around 
varying forms that respond to different parks and open space. 
household sizes, life cycle stages and 

0 
housing preferences. While the dominant There are no centres within Precinct 2, as it 
character is expected to be low to medium 
density housing forms of up to three 

adjoins the community focus. 

storeys, higher density housing (including 
taller buildings) are envisaged within 400 
metres to centres, public transport routes 
and areas of high public amenity including 
public open space. 

4 To deliver housing diversity, including 15% (400) of Precinct 2's allotments will be 
affordable and social housing products, Affordable Housing. A good range of 
innovative solutions in land division, allotment sizes provide opportunities for all 
housing design, access and parking will types and sizes of new homes. No house 
be encouraged. construction is proposed. 

5 The creation of unique and interesting The Precinct 2 land division can support the 
residential themes will be achieved desired landscape and public domain 
through landscaping, surface treatments, treatments, which will be subject to detailed 
street furniture, building design and other design in accordance with the Landscape 
elements. In most cases, development Master Plan. setbacks to local streets will be used to 

0 

provide opportunities for landscaping to 
soften the built form and establish a 
streetscape pattern within the locality. 

6 However, opportunities to create a While Precinct 2 adjoins the community focus, 
distinctive urban form adjacent to and it is not within its boundaries. Therefore this is 
within centres, to frame plazas and not applicable. 
courtyards or to reinforce a main-street 
theme, will be sought and encouraged to 
add vibrancy to community hubs. 
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ELEMENT COMMENT 

7 Public open space will be designed as The Precinct 2 land division accommodates a 
safe and attractive places for a range of variety of open space: 
recreational activities and formal sport as 
well as water management and • Active sporting fields and courts. 
environmental protection. An indoor 

Local parks recreation centre is anticipated within or • 
adjacent to the neighbourhood centre 

• Linear connecting areas for bikes and located centrally within the zone. 
walking. 

It is envisaged the indoor recreation centre 
will be accommodated in the central 
neighbourhood centre, which is within 
Precinct 3, and therefore not the subject of 
this application. 

( 8 Movement networks will be integral to Movement networks, for pedestrians and 
subdivision and neighbourhood design bicycles have been considered in the Precinct 
and will minimise the need for local 2 design, with networks provided within open 
vehicle trips, reduce travel distances and space areas connecting residential 
promote low vehicle speeds in local neighbourhoods with schools, parks, 
streets. To encourage walking and cycling 

recreational and sporting facilities. to local services and facilities, a 
comprehensive network of off-road, In particular, the design facilitates connections 
shared paths for pedestrians and cyclists to the Gawler River corridor, an important 
will be established linking residential location of interest. precincts to schools, shops, recreation 
areas and other places of interest. 

9 The major collector roads identified on Precinct 2 supports the main entry boulevarde 
Concept Plan Map Play/29 - Buckland as an important landscaped, movement 
Park will be established as the pre- corridor. 
eminent movement corridor through the 
zone and will be identifiable as a 
landscaped boulevard feature. The 

l collector and major local road network is 
expected to connect the major features of 
the zone including centres, schools, open 
space areas and residential areas. 

10 Local roads will have a more intimate feel Precinct 2 includes variety of local roads 
and support walking and cycling with types, which facilitate walking and cycling 
lower traffic volumes and speeds, smaller networks meshed with open space, as well as 
street setbacks, consistent street tree supporting a variety of housing types and 
planting, architectural variety, a streetscapes. 
pedestrian scale of development and 
quality street lighting. Quality landscaping and lighting will be 

provided subject to detailed design in 
consultation with Playford Council. 
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ELEMENT COMMENT 

11 Water Sensitive Urban Design principles WSUD principles are central to the design, 
will be incorporated into the layout and and storm water management systems are 
design of the zone. Stormwater discharge 
from the site will be minimised through on-

being designed in consultation with Playford 

site retention/detention, and the speed 
Council. 

and volume of flows will be minimised by Storm water will be directed to the Thompson 
design features such as grassed swales Outfall Channel. 
and channels which feed into a detention 
basin in the southwest corner of the site 
for managed discharge to the Gulf Vincent 
via Thompson Outfall Channel. 

Principles of Development Control 

The Precinct 2 land division , is capable of accommodating and supporting the land 
uses envisaged for the zone, and indeed some of these uses are part of the 
amended proposal. 

• community centres 
• domestic outbuilding in association with a dwelling 
• dwelling 
• dwelling addition 
• educational establishment 
• indoor recreation centre 
• open space 
• recreation area 
• residential flat buildings 
• small scale non-residential use that serves the local community, for example: 

o child care facility 
o health and welfare service 
o shop, office or consulting room (generally less than 250 m2 of floor space) 

• supported accommodation. 

Non-residential development will not occur within Precinct 2's residential 
neighbourhoods. It is confined to the community focus area. 

T bl 4 a e c r . h "t t I omp 1ance wit s1 e area con ro s 

DWELLING TYPE SITE AREA MINIMUM 
(square metres) FRONTAGE 

Detached 270 (minimum) 7 

Semi-detached 220 (minimum) 6 

Group dwelling 200 (minimum) 5 

Residential flat building (1 
200 (average) 5 and 2 storey) 

Row dwelling and detached 
dwellings constructed 150 (minimum) 5 
boundary to boundary 
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Affordable Housing 
Precinct 1 as amended includes 400 (15%) affordable housing allotments, dispersed 
through the Precinct, and including a variety of types. 

Land Division 
Precinct 2 includes allotments of a variety of sizes, suitable to facilitate land uses 
which meet the zone objectives. 

They are designed to: 
(a) avoid direct access to a major collector road 
(b) ensure any allotment with direct access to a road with existing or 

projected traffic volumes exceeding 6,000 vehicles per day is sited and 
designed to avoid the need for vehicles to reverse onto or from the road 

(c) avoid unreasonable interference with the flow of traffic on adjoining roads. 

The neighbourhood centre is located within Precinct 1, in a location which is 
consistent with the Concept Plan. 

Significant trees, trees with habitat value, River Red Gums and remnant vegetation 
is generally contained within the MOSS zone, open space areas, or road reserves 
within Precinct 2. 

7.0 EIS ASSESSMENT REPORT MATTERS 

In January 2010, the Department of Planning and Local Government assessed the 
Buckland Park Major Project, preparing an Assessment Report for the Minister. 

While it focused on elements of the project for which authorization was sought, the 
EIS covered the entire Masterplan area, and so the Assessment Report included 
recommendations relevant to Precinct 2's detailed land division. 

Table 5: DPLG Assessment Report 

MATTER FOR CONSIDERATION RESPONSE 

1 Roads - An agreement is required DPTI has agreed to concept designs for the 
between the Proponent and DTE/ on 
the timing and funding of future 

initial, interim and ultimate intersections. 

intersection upgrades at Legoe Road The intersection will be available to serve 
and Park Road junctions with Port Precinct 2. 
Wakefield Road. 

2 Public Transport - With DTE/ the Additional bus services have already been 
proponent needs to determine the provided along Port Wakefield Road past the 
requirements for upgrading the 900 site. 2 services are provided in both the am 
bus service to Salisbury/Elizabeth and pm peaks along Port Wakefield Road, 
(Stage 2). The requirements for a connecting to Elizabeth. Discussions will 
metro ticket service from Buckland 
Park to Salisbury/Elizabeth would also continue with DPTI regarding extensions to the 

need consideration during Stage 2. routes and more frequent services over time. 
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MATTER FOR CONSIDERATION RESPONSE 

3 Education - Negotiations for the first The Playford Growth Area Structure Plan 
primary school on the site would need nominates the provision of schools within the 
to start planning during Stage 1 with Masterplan site. 
plans for the second primary school 
underway by Stage 2 or Stage 3. The In particular, a B-12 school can be 
third and fourth primary schools would accommodated within Precinct 2 generally in 
be planned for Stages 4 and 5. The accordance with the Playford Growth Structure 
first and second planned high school Plan. 
would be planned from Stage 3. 
Negotiations for childcare/preschool Discussions with both Dept. of Education and 
providers would start in Stage 2 and the private school sector will be ongoing. 
be ongoing as dictated by the 

Land will be available for childcare providers demand. 
within the community focus. 

4 Affordable Housing - Negotiations for 15% (400) of Precinct 2's residential 
the 15% affordable housing allotments are nominated as Affordable 0 
requirement would be ongoing for the Housing. 
life of the development. 

5 Biodiversity - Future stages of the Precinct 2's layout incorporates remnant 
development that SEB should be vegetation into the MOSS zone. Significant 
negotiated in advance of approval for trees, and groups of trees have been 
detailed subdivision. Where incorporated into local and district parks. 
residential stages incorporate 
scattered trees into landscape designs A biodiversity management strategy is 
there should be adoption of an prepared and will be discussed with the City of 
environmentally sensitive construction Playford and the Native Vegetation Council. It 
approach. The Proponents intention to covers the entire Masterplan site, not just 
protect 70% of remnant vegetation in 

Precinct 2. open space reserves is acceptable, 
provided detailed subdivision plans 
a/so seek to retain as much of the 
remaining 30% as possible. 

6 Community Services/Facilities - Precinct 2's community services and facilities 
Community centres to be will be provided in the community focus, which 
accommodated in land division plans links it to Precinct 1. The community focus 
for Stage 3 and Stage 5 of the includes 400m2 of community space within the 
development. Provision of a library neighbourhood centre. 
would be identified in Stage 5. The 

0 

timing and location for a council depot Precinct 2 can accommodate district level 
will be identified with the City of 

sporting facilities, as well as passive areas of Playford. Land and designs for parks, 
recreation and public domain will be open space, neighbourhood parks and 
identified as detailed land division for connecting parks/storm water management 
Stages 2 to 5 are designed. areas. The design of these facilities is being 

discussed with Playford City Council. 

7 Mosquitoes - A Management Plan for 
mosquitoes will be established for 

Not Applicable. 

Stages 3 to 5 as detailed land division 
occurs. 
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MATTER FOR CONSIDERATION RESPONSE 

8 Feral animals - A more detailed feral Management and exclusion of feral animals 
pest management strategy based on from the Gawler River corridor will be 
lines of defence is required for the addressed in the biodiversity management 
later stages if development adjoins the strategy. 
Gaw/er River and the salt pans. 

9 Health - The proponent will liaise with The Playford Growth Area Structure Plan 
the City of Playford to look at the envisages a 'Super GP' clinic within the 
timing of health services within Masterplan's District Centre. It further 
Buckland Park. Planning to start from considers health facilities required across the 
Stage 1 of the development but growth area over time. The Precinct 1 indicatively health services may not be 

neighbourhood centre includes space for provided within Buckland Park until 
Stages 2 to 3. medical services. Precinct 2 will enjoy good 

access to those services. 
( 

10 Potable Water- The Proponent will Please see Annexure 2. 
enter into agreements with SA Water 
in relation to the timing of water 
services to the Stages. 

11 Waste Water - The Proponent will Please see Annexure 2. 
enter into agreements with SA Water 
in relation to the timing of water 
services to the Stages. 

12 Recycled Water- For Stages 2 to 5 of Please see Annexure 2. 
the development the Proponent will 
prepare a strategy and designs with 
SA Water for their approval. 

13 Storm Water- Designs for aquifer Walker and the City of Playford are discussing 
recharge (Stage 2) and treatment of options for providing water for irrigation from 
stormwater off site (Stage 4) will be sustainable sources. While this matter refers 
done in consultation with the City of to 'Stage 2'. it is considered the amended 
Playford and relevant Government. staging proposed places this issue now in a 

future Precinct 3. 
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MATTER FOR CONSIDERATION RESPONSE 

14 Agencies. The Flood Management The Gawler River is a perched river, and is 
Strategy should be revised to consider therefore higher than surrounding land. 
the opportunities for providing Directing storm or flood water to the River is 
environmental flows to the Gaw/er therefore contrary to gravity, requiring 
River through gravitational means (via additional infrastructure, such as a pumping 
swales/wetlands using natural 
topography or constructed flow paths) system. 

or 'passive' infrastructure using piping. Notwithstanding this , it is not optimal in terms 
of water quality in the River. The Masterplan's 
storm and flood water management system 
was designed to mimic the site's natural 
hydrology, which directs storm and flood water 
away from the Gawler River to the Gulf St 
Vincent via the Thompson Outfall Channel. 

In response to the EIS Guidelines (DAC, 2008: 
4.2.5), the system specifically excludes urban 0 
storm water from the Gawler River, ensuring it 
passes through the project's management and 
treatment system prior to discharge via the 
Thompson Outfall Channel. 

15 Electricity - Upgrades to the electricity 
On 20 June 2013, SA Power Networks will occur progressively as the Stages 

commence. confirmed electricity would be available to 

Indicatively plans for a substation 
Precinct 2. (Annexure 2) 

would be done with ETSA for Stage 2 
and other upgrades would be required 
for Stages 3 to 5. 

16 Gas - Services would be upgraded as 
On 9 July APA Group confirmed gas would be needed from Stage 1. A new 200mm 

steel main would be required from the available to Precinct 2. (Annexure 2) 
Epic Gas Gate Station. Amplification 
of the Epic Gas Gate Station would be Precinct 2 is not affected by the EPIC Pipeline. 
staged as required. Hazard risk 0 
associated with the EPIC Pipeline has 
been considered appropriately. 

17 Telecommunications - The Proponent Walker is working with telecommunications 
will work with Telstra to identify providers to ensure utilities are provided in a 
upgrades as needed. timely manner. 

18 Sea level rise - a minimum site level Precinct 2 is at 5.3 AHO to 11.8 AHO, 
of 4. 00 m AHO and building floor level therefore this is not applicable. 
of 4. 25 m AHO will be required as part 
of any rezoning. The long term actual 
effect of sea level rise will require 
monitoring to determine whether any 
additional protective works are 
required. 
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MATTER FOR CONSIDERATION RESPONSE 

19 Any rezoning would consider buffer to Housing in Precinct 2 is buffered from 
adjacent horticultural activities and horticultural activities, to its east by a 50 metre 
restricting intensification of 
horticulture. 

wide storm water management area, and to its 
north by the Gawler River corridor. 

20 A Schedule of Commitments will be Please see information on infrastructure and 
entered into by the Walker Corporation 
for each stage. 

services contained in this report. 

21 This Schedule could be a reserved Precinct 1 's schedule of infrastructure 
matter in the current authorisation and requirements has been satisfied. Walker is 
future decision making relating to the working toward complying with the 
site. The purpose of the Schedule authorisation's conditions. 
would be to commit the Proponent into 
making sure the infrastructure In respect of this application for the Precinct 2 
provided for Stages 1 to 5 are timely land division, it is considered that the 
are appropriate. information regarding infrastructure and 

services provided in this application is 
sufficient to facilitate approval. 

8.0 CONCLUSION 

It is concluded the proposed amendment to the project's staging, Precinct 2's 
detailed land division and the closure of part of Buckland Road are suitable for 
authorisation on the basis that: 

• They are consistent with the planning controls applicable to the site. 
• Infrastructure and services will be provided. 
• A high level of residential amenity will be achieved. 
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Development No. 292 / o / 13 
City of Playford 

Proposed Plan of Division 
Allotment 91 in F174425 
Allotment 92 In F174426 
Allotment 93 in F174427 
Allotment 95 Jn F174429 

Blocks 58 to 60 & 67 to 69 In 0 1671 
Allotmcnl$ 5003 to 5006 in 2921 0019 / 12 

Put Closed Road (Buckland Rod) 
Hundred of Port Adelaide 

BUCKLAND PARK 
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Tot.ii area 
Devefopa~e area (less SGhoolsJ 

2667 
2664 

371,48ha 
258.66ha 

Reserves (::::=J 49.910ha 
Drainage Reserves l==i 34.550ha 
Total Reserve o:irea 84.460ha 
Conlnbuted Reservo (26.0%) 67 .185ha 
(tot31 re<"...en.'eleS5 ~ ol()qi ... ,,ge Re~) 

Length of new roads 41.69km 

Coniour interval 1m. Oa1umAHO. 

Dimensions and are<&s are subjeci to survey. 
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Development No. 292 I 0 / 13 
City of Pl.:.yford 

Proposed Plan of Division 
Allotment 91 in F174425 
Allotment 92 in F174426 
Allotment 93 in F174427 
Allotment 95 in F174429 

Blocks 58 to 60 & 67 to 69 In 01671 
Allotments 5003 to 5006 in 292 / 0 0191 12 

Part CkJscd Road (Buckland Rod) 
Hundred of Port Adelaide 

BUCKLAND PARK 

C'sT 51U177•. SU&nto. SKl/771, 5"1117S. saunas, .s.urno, """''2. $fftl7'7, $Ktt1M, $Mlll'M 
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No. of proposed aMotments 2667 
No. ol Pfoposcd residential allotmcnlS 2664 
Total ar(la 37 1.48ha 
Oe\lek>pab$e area (lcusd!ods) 25S.66ha 

Reserves l=t 49.910ha 
Drainage Reserves r:=::J 34.550ha 
Total Rcscl'\IC area 64.460ha 
Contributed Reserve (26.0%) 67.185ha 
(10toil nne,ve len 50""- of Otainage ReHtVes) 

Length of new roads 41 .69km 

ConlO\Jr interval 1m. Datum AHO. 

Road pavements shown are ind1cat1Ve only. 

Dimensions and areas are subject to survey. 
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Development No. 292 / O 113 
City of Playford 

Proposed Plan of Divis ion 
Allotment 91 in F17442S 
Allotment 92 in F174426 
Allotment 93 in F17'427 
Allotment 95 In F17.C429 

Blocks SB to 60 & 6710 69 In 0 1671 
Allotments 5003 to 5006 in 292 / 0019 / 12 

Part Closed Road (Buckland Rod) 
Hundrod o f Port Adelaide 

BUCKLAND PARK 

C"•T Sffl(77• , ~W710, st6el'T71, s.aums, 51M1'7as, s.a"'71e. 
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No. of proposed ~lotments 2667 

2664 
371.48ha 
258.66ha 

No. or proposed residenllal allotments 
Total aroa 
Deve4opab!e area lless sc:hoc*) 

Reserves c=i 49.910h<1 
Drainage Reserves c:=J 34.550ha 
Total Reserve area 84.460ha 
Contributed Reserve {26.0%) 67.18Stu.1 
(to(~ feserve less 50% of Ore~ Re~-s;) 

Length of new roads 41.69km 

Contour inlcrval 1m. Datum AHO. 

Road pavements shown are lnd•C31ive only. 

Oimcmsions and areas are subiect to survey. 
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Development No. 292 / 0 I 13 
City of Ploiyford 

Proposed Plan of Division 
Allotment 91 in F174425 
Allotment 92 In F174426 
Allotment 93 in F17'427 
Allotment 95 in F174429 

Blocks 58 to 60 & 67 to 69 In 01671 
Allotments 5003 to 5006 In 292 / 0019 1 12 

Part Closed Road (Ouc:kland Rod) 
Hundred of Port Adolaidfit 

BUCKLAND PARK 

C"d $KWT7C. ""*"'"· SfAIT71, SMal7'7$, $KW7U, MM177•. 
sutnl2. Miwnn. $M&'7'8. s.twn" 
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2667 
2664 

371.48ha 
258.66ha 

RcscNcs t==i 49.9Hlh>1 
Drainage Reserves c::J 34.550ha 
Tola( Reserve area 84.460ha 
ContnbUted Reserve (26.0%) 67. t8Shtt 
(1otal reseM!I ~ss 50% of Oranage Res.e,..&s) 

Length of new roads 41.69km 

Contour Interval 1m. Datum AHD. 

Road pavements shewn are lndicatNe onty. 

Dimensions and areas are sub)eci lo survey • 
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Development No. 292 / D / 13 
Ci ty of Playford 

Proposed Plan of Division 
Allotment 91 in F17442S 
Allotment 92 in F174426 
Allotment 93 in F174427 
Allotment 95 In F174429 

Blocks 58 to 60 & 67 to 69 In 01671 
Allotments 5003 to 5006 in 292 / 0019 / 12 

P;Jrt Closed Road (Buckland Rod) 
Hundred of Port Adelaida 

BUCKLAND PARK 
C 1T .uwn4, stWl'to. *lft1 I, S1"'77S, SM&l'785, 51""7t. 

SIW712. SHI/Tit, sawtK. SIW7&1 
PT CTSIW7H 

SHEET 
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1:1000@ A1 

RIVERLEA 
PRECINCT 2 
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1$<161t1 111$1'.1 

walker 

--
No. cf proposed allotments 

G,P.0,0ilo'f1J --t-2·~~T-
, , _f\oc.-,......'GltilllJO 

No. cf proposed residential aMotmcnts 
Total a rea 

2667 
2664 

371.4Bha 
258.66ha Oevelopab~ area {less~) 

Rcscf\ICS a::=:J 49.910M 
OratnitgC Reserves ~ 34.SSOha 
Total Reserve area 84.460ha 
Contribvted Reserve (26.0%) 67.185ha 
(«>WI reserve less 50% d Oi'a.i~ge Reie~) 

Length of new toads 41.69km 

Contour intcrva11m. Datum AHO. 

Road pavements shown are indicative only. 

Dimensions and areas are subJcCt la survey. 
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Development No. 292 / 0 / 13 
City of Playford 

Proposed PIM of Diviskm 
Allotment 91 in F174425 
Allotment 92 in F17"426 
Allotment 93 in F17C427 
Allolment 95 in F174429 

Blocks 58 to 60 & 67 to 69 ln 01671 
Allotments 5003 to 5006 in 292 10019 / 12 

Part Closed Rolild {Buckland Rod) 
Hundrfld of Port Adefoido 

BUCKLAND PARK 
C"•T SKt177•. SKll7ff. WWT1 1.SHW71. 51W7aS, s.wn71, 

MW7'2. MMl747, S14¥7M. HW7M 
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No. of proposed alotments 
No. of proposed residential alolmonts 
Tolal area 
Oevelopabh! area ~ieu sd'loots) 

2667 
2664 

371.48ha 
258.66ha 

ReseNes l=:I 49.910ha 
Drainage ReseNes (=:::J 34.550ha 
Total Reserve area 84.460ha 
Contributed Reserve (26.0%) 67. 185ha 
(tot;ll ~ leH 50% of Drainage Resen'M) 

Length of new roads 41.69km 

Contour inlcrval 1m. Oa1um AHO . 

Ro.td ~vements shewn are indicati-.-e only. 

Dimonsions and areas are subj8d 10 survey. 

. .. ,....,... oi;.~""'"" 

Glltnn Ian Hord.acre 

·""-'- ·~o.-....,._. 
·C--· ""- ' 
-~-----· 



F103782 

.. 
.. . 

"'' .... . -· 
"" 

'• " 

@ .. . , '"' ";" "'' .... ·-· -· .. w 

~ 
. .... ,.,. 

"~ -.:-~' 

~.._~ D 

Development No. 292 f O / 13 
City of Playford 

Proposed Plan of Division 
Allotment 91 in F174425 
Allotment 92 in F174426 
Allotment 93 in F174427 
Allotment 95 In F174429 

Blocks 58 to 60 & 67 to 69 In 01671 
Allotments 5003 to 5006 in 292/ 0019/ 12 

Part Closed Road (Buckland Rod) 
Hundred o f Port Adelaido 

BUCKLAND PARK 

C'1T SHlll77• , SMl/7.0, m.711, SIW7U, ~es. SIW779, 
S168rl'Sl. SHll7'7,5161fl'".SHll761 
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No. of proposed allotments 
No. of proposed rcsidcnli<.tl allotments 
Tot31 area 
Dev~opable area (le'.is. schools) 

2667 
2664 

371.48ha 
258.66ha 

~· Reserves ~ 49,910ha 
Orain ;;iige Reserves ~ 34.SSOha 
Total Reserve area 84.460ha 

::r Contributed Reserve (26.0%) 67.185ha 
(tOlaf r es&M!l leSS 50% of Drainage ResaM!!SI 

~ Length cf new roads 41.69km 

Contour interval 1 m. Datum AHO. 

Rood pavements. shown are indicative onty. 

Dimensions and areas are subject to survey. 
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Development No. 292 1 D / 13 
City of Playford 

Proposed Plan of Division 
Allotment 91 in F174425 
Allotment 92 in F174426 
Allotment 93 in F174427 
Allotment 95 In F174429 

Blocks 58 to 60 & 67 to 69 In 01671 
Allotments 5003 to 5006 in 292 I D019 I 12 

Part Closed Road (Buckland Rod) 
Hund red of Port Adelaido 

BUCKLAND PARK 
C'sT SfW17 ... , Stwr ... SKlfnt , SIMIT75. StMnfS, $KWT7t, 

SM¥l'*1,Sffll7U, SKWlM, SIMl'T'* 
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No. of proposed allotments 2667 
2664 

371.48h.3 
258.66ha 

No. of proposed residential alotmcnts 
Tot31 aroa 
Developable area (less schooh) 

Reserves (=:J 49,910ha 
Drainage Reserves c::::J 34.550ha 
Total Reserve area 84.460ha 
Contributed Reservo (26.0%) 67.18Sh1J 
(1otal rMMVe less 50% of Drainage Reserves) 

Length of new roads 4 1.69km 

Contour Jn1crval 1m. Datum AHO. 

Road pavements shown are lndicat1\le onty. 

Dimensions and areas are sub1ect to survey. 
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Walker Corporation Pty Ltd 
Attention: Mr Brett Butler 
Project Manager 
6 Greenfield Street 
Mt Barker SA 5251 
Australia 

Dear Brett, 

Re: Buckland Park Development. 

Ed Macolino 
APA Group 9/07/13 
Telephone (08) 8113 9017 
9th July 2013. 

With regards to the provision of Natural Gas infrastructure to the Buckland 
Park Development, We can advise that Envestra is committed to providing 
natural gas infrastructure to the development in accordance with the Natural 
Gas Infrastructure agreement in place between Walker Corporation and 
Envestra. 

If you have any queries please call Ed Macolino, of our contractor, APA 
Group, on 08 8113 9017 

Yours Sincerely 

Ed Macolino, 
Manager, Strategic Development 
0881139017 
0439 868 607 
L7 Currie St, Adelaide 5000 
ed.macolino@apa.com.au 



Our Ref: 100688197 

20 June 2013 

Walker Corporation 
Attention: Brett Butler 
PO Box 1008 
Virginia 
South Australia 5120 

Dear Mr Butler 

SA POWER NETWORl<S CONTESTABLE CONNECTION BUCl<LAND PARI< 

I am writ ing regarding the Precinct 2 application for Buckland Park, SA Power Networks 
mains and equipment currently have capacity and Precinct 2 will be supplied from the 
Virginia substation. When the contestable construction is completed and has received 
compliance by SA Power Networks compliance group SA Power Networks will endeavour to 
energise the vested assets within 80 days, subject to weather and switching availability. 

Yours faithftilly, 

!}4~ 
Mario Pepicelli 
CUSTOMER SOLUTIONS MANAGER - ELIZABETH 

File R:\Network\Elizabeth\BLPRO\NDB Projects\Gosden N\PROJECTS\100688197 

@;) 
'\-,., SGS 
1090/98 
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Our Ref Buckland Park 

~ SAWater 
SOUTH AUSTRALIAN 
WATER CORPORATION 

SA Water House 
250 Victoria Square 
Adelaide South Australia 5000 

GPO Box 1751 
Adelaide SA 5001 

Walker Corporation 
Attention: Brett Butler 
6 Greenfield St 

Telephone +61 8 1300 650 950 

ABN 69 336 525 019 

MOUNT BARKER SA 5251 

Dear Brett 

BUCKLAND PARK - RIVERLEA PRECINCT 2 

I am writing to confirm SA Waters capability to service Precinct 2 of the Buckland Park
Riverlea development. As a result of ongoing planning and discussions with Walker 
Corporation SA Water is able to provide drinking water and wastewater servicing to Precinct 
2 of this development. 

SA Water will continue to negotiate with the developer and work closely with them to 
provide the required servicing at the relevant time. Should you have any queries please do not 
hesitate to contact me. 

Regards 

DEBBIE SNOSWELL 
Client Proposals Manager 
Telephone: 7424 1133 
Facsimile: 7003 1133 
Email: debbie.snoswell@sawater.corn.au 

@ 
~ 

Government 

0 

0 

of South Australia 
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1. Introduction 

1.1 Background 

Riverlea is a major development which will form a new township in the northern area of greater 
Adelaide. The township will provide 12,000 dwellings, a district centre, 4 neighbourhood centres, a 

mixed use precinct and an employment precinct to cater for 33,000 residents. The development 
will be undertaken over 20 years. 

Key to the development is the street and road network which w ill provide access for the daily 

services and needs of the community. A master plan has been prepared for the whole township, 
however revisions are proposed to Precincts 1 and 2 to commence creation of the township. 

Precinct 2 was included in the master plan however it is proposed to revise the layout to integrate 

better with Precinct 1. which will provide the initial neighbourhood centre, key arterial road 
network to Port Wakefield Road and associated residential development. Precinct 2 will 
comprise some 2,735 dwellings with a school precinct. 

1.2 Purpose of this Report 

This report sets out an assessment of the anticipated traffic and transport implications of the 

proposed development in Precinct 2, including consideration of the: 

existing and estimated traffic conditions surrounding the site; 
ii traffic generation characteristics of the proposed development; 

iii proposed access arrangements for the site; 
iv overview of the layout based on the master plan for Precinct 2; 

v transport impact of the development proposal on the surrounding township road 
network. 

l .3 Referenced Documents 

In preparing this report, reference has been made to a number of background documents. 
including: 

• Masterplan for the proposed development provided by Walker Corp (dated 4 th June 
2013) 

• 'Buckland Park Traffic Impact Assessment' Parsons Brinckerhoff Australia Pty Ltd, 1 April 
2009 

• 'Buckland Park Boulevard Intersection Operation Review ' GTA Consultants, 24 August 
2011 

• various technical data as referenced in this report 

• other documents as nominated. 
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2. Existing Conditions 

2.1 Subject Site 

The subject site is located within the Riverlea site, which is located adjacent Port Wakefield Road 
opposite Angle Vale Road. The location of the site can be seen in Figure 2.1. 

Figure 2.1: Site and Surrounding Environs 

!Pholomop courtesy of NeorMap Ply Lid) 

2.2 Road Network 

There is no road network currently within the Riverlea site. 

2.2.1 Adjoining Roads 

Port Wakefield Road 

Port Wakefield Road is an arterial road under the care and control of the Department for 
Planning, Transport and Infrastructure (DPTI). It is a two-way road aligned in an approximate 
southeast to northwest orientation. It is configured with dual, two-lane approximately 12.5 metre 

wide carriageways (measured to the southeast of Angle Vale Road). lhe carriageways are 

13A 1177000 
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Page: 2 
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separated by approximately 14 metre wide median. Unsealed shoulders are provided either side 
of the carriageway. 

Port Wakefield Road carries approximately 13.300 vehicles per day' and is subject to a posted 
speed limit of 11 o km/h. 

Angle Vale Road 

Angle Vale Road is collector road under the care and control of DPT!. It is a two-way road 
aligned in an approximate east to west orientation. It is configured with a two-lane approximately 
11 metre wide carriageway (measured to the east of Port Wakefield Road). Unsealed shoulders 
are provided either side of the carriageway. 

Angle Vale Road carried approximately 2,500 vehicles per day' and is subject to a posted speed 
limit of 90 km/h. 

2.2.2 Surrounding Intersections 

Port Wakefield Road and Angle Vale Road currently form a Give-Way controlled intersection with 
priority assigned to Port Wakefield Road. The intersection is currently shaped in a seagull T
junction arrangement. 

In order to manage the increased traffic flows associated with the new Riverlea development, 
traffic signals are proposed at the intersection with associated upgrade of the existing T-junction 
to a four way intersection. 

'Annual Average Daily Traffic Estimates 24 hour two.way flows' DPTI 01 July 2013 

13A1177000 
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3. Development Proposal 

3.1 Masterplan 

A master plan has been developed for River1ea to include: 

• approximately 12,000 low and medium density residential allotments; 

• a District Centre (DC); 

• an integrated primary/secondary school; 

• four Neighbourhood Centres (NC) - local primary schools to be provided within each NC; 

• additional Commercial and Industrial precincts; 

• an Internal road network comprising a main arterial road with collector and local 
access roads was proposed to distribute vehicle around the site. 

Further, an at-grade, signalised intersection connecting to Port Wakefield Road was proposed to 
provide vehicle access to the previously approved Stage l . 

The Buckland Park 'Traffic Impact Assessment ' (Parsons Brinkerhoff, 1 April 2009) for the previous 

development. Figure 3.1 shows the proposed staging plan of the previous River1ea township, 
Precinct l and 2 can be seen in yellow and orange respectively. 

Figure 3.1: Riverlea Previous Development Staging Plan 
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Development Proposal 

3.2 Revised Proposal 

The revised proposal seeks to modify Precinct 2 of the proposed Riverlea Township. The revised 
Precinct 2 is proposed to comprise approximately 2,630 residential allotments and medium 

density apartments, a primary and secondary school, and be situated around the proposed 
Precinct 1. 

Vehicle access to Precinct 2 will be via the arterial road that wil l be developed as part of Precinct 
1. The arterial road will provide access to Port Wakefield Road (as per the previous consent). 

The revised precinct will also include a road network comprising arterial, sub-arterial, collector 
and local access roads. 

The proposed site layout can be seen in Figure 3.2 

Figure 3.2: Revised Precinct 2 Layout 
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4. Traffic Assessment 

4.1 Previous Assessment 

The t raffic assessment for the previously approved Riverlea township was undertaken by Parsons 

Brinkerhoff using a strategic transport model. The assessment was undertaken on the site master 
plan and did not consider individual precincts. However, the traffic assessment did include traffic 
generation of the master plan at 5-year intervals based on the anticipated dwelling occupancy. 

Based on the anticipated dwelling occupancy, Precincts l and 2 would be completed and 
occupied by the year 2020. 

4.2 Traffic Generation 

4.2.1 Design Rates 

To assess the traffic impacts of Precinct 2, it is important to consider the traffic generated as a 
result of Precinct l. Hence, this assessment will include the likely traffic generated a result of 
Precinct l. 

Given the smaller nature of Precinct 2 and limited choices for access through the site, the 

application of traffic generation rates and manual assignments to the street network is an 
appropriate method of analysis for this precinct. 

Traffic generation estimates for the proposed development have been sourced from the 'Guide 

to Traffic Generating Developments' (RTA NSW, 2002, henceforth referred to as RTA Guide) . The 
RTA Guide states the following traffic generation rates: 

Residential Dwelling Houses 

Medium Density Residential Flot 
Building (three or more bedrooms) 

Doily Vehicle Trips 

Peak Hour Vehicle Trips 

Doily Vehicle Trips 

Weekday Peak Hour Vehicle Trips 

9.0 trips per dwelling 

0.85 trips per dwelling 

6.5 per dwelling 

0.65 per dwelling 

These trip generation rates are considered conservative and likely to be higher than actually 

realised however these provide a consistent approach to the model given their use in the master 
plan traffic assessment for Riverlea. 

Given the collector and arterial road layout, Precinct l and 2 have been broken up into four and 

five zones. 

GT A has assumed the neighbourhood centre will attract traffic from the residents within Riverlea 
with negligible passing trade from along Port Wakefield Road. 

Estimates of peak hour and daily traffic volumes resulting from the proposed zones are set out in 

Table 4.1. 
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Table 4.1: Traffic Generation Estimates Precinct 1 & 2 

Traffic Generation Rafe 
Vehicle Movements 

Approx. No. (Movements /Dwelling) 
Precinct Zone Use 

of dwellings 
Peak !-lour Daily Peak Hour Daily 

Dwelling House 160 0.85 9.0 136 1440 
l 

Medium Density 40 0.65 6.5 26 260 

Dwelling House 120 0.85 9.0 102 1080 
2 

l 
Medium Density IO 0.65 6.5 7 65 

Dwelling House 90 0.85 9.0 77 810 
3 

Medium Density 60 0.65 6.5 39 390 

Dwelling House 40 0.85 9.0 34 360 
4 

Medium Density 20 0.65 6.5 13 130 

Dwelling House 605 0.85 9.0 514 5445 
I 

Medium Density 171 0.65 6.5 lll 1112 

Dwelling House 78 0.85 9.0 66 702 
2 

Medium Density 22 0.65 6.5 14 143 

Dwelling House 663 0.85 9.0 564 5967 
2 3 

Medium Density 187 0.65 6.5 122 1216 

4 
Dwelllng House 273 0.85 9.0 232 2457 

Medium Density 77 0.65 6.5 50 501 

Dwelling House 432 0.85 9.0 367 3888 
5 

Medium Density 122 0.65 6.5 79 793 

TOTAL 3170 N/A N/A 2553 26759 

Table 4.1 indicates that Precinct 1 and 2 could potentially generate approximately 2.600 and 
26,800 vehicle movements during the weekday peak hour and daily period respectively. This is 
consistent with the Traffic Impact Assessment for Buckland Park (2009). 

Rates provided within the RTA Guide suggest the neighbourhood centre of 5,550 sq.m total floor 
area will typically attract 6.750 vehicle trips per day (Thursday). 

The proposed school is likely to have an attendance of up to 1,000 students. Traffic generation 
rates for schools as surveyed by GTA indicate a trip generation of 1.34 trips per student per day. 
Application of this rate suggests the proposed school is likely to attract 1,340 trips per day. 

As previously mentioned. the traffic associated with the proposed school and neighbourhood 
centre are anticipated to be associated with Precinct 1 and 2 and not "passing trade" from 
along Port Wakefield Road. Hence it can be seen that approximately 303 (rounded up from 
28.43) of all traffic generated by Precinct 1 and 2 will be internal to the Riverlea site. 

4.2.2 Distribution and Assignment 

The directional distribution and assignment of traffic generated by the proposed development 
will be influenced by a number of factors, including the: 

configuration of the arterial road network in the immediate vicinity of the site; 

ii existing operation of intersections providing access between the local and arterial road 
network; 

iii distribution of households in the vicinity of the site; 
iv the surrounding employment centres. retail centres and schools in relation to the site; 
v configuration of access points to the site. 
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Having consideration to the above, GTA has assumed that 303 of all trips generated will be 
internal and the remaining 703 will be external to the Riverlea site (that is to and from Port 
Wakefield Road and Angle Vale Road, Figure 4, I shows the directional distributions of both 
internal and external trips for the purposed of estimated vehicle movements_ 

Figure 4_2 shows the anticipated daily traffic volumes on key roads within the Riverlea site_ 
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Figure 4.1: Anticipated Directional Distributions 
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Figure 4.2: Anticipated Daily Traffic Volumes 
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In addition, the directional splits of traffic (i.e. the ratio between the inbound and outbound 

traffic movements) in the AM and PM peak periods are 90:10 (903 outbound 103 inbound) and 
40:60 (403 outbound and 603 inbound) respectively for the external trips. 

These AM directional splits have been assumed based on the majority of residential traffic likely to 
be leaving while the PM directional splits have been assumed based on some residents leaving 
for dinner or other cornrnitments external to the development while the inbound traffic is residents 
returning from work. 

The internal trip directional splits are assumed to be 50:50 during both peak periods. These 
external traffic are likely to be a more even with AM directional splits likely to be associated with 
student drop off and PM directional split likely to be a result of customers at the neighbourhood 
centre. 

The traffic volumes are consistent with the Traffic Impact Assessment (2009) for the traffic 
demands for Precinct 2 on the arterial road network in Riverlea. 

4,3 Traffic Impact 

The traffic impact assessment will consider the following scenarios: 

e "Precinct l and 2" Scenario comprising the Precinct l and 2 traffic volumes anticipated 
in Section 4.2.2. 

e "Ultimate" Scenario including the traffic volumes for the ultimate Riverlea site as 
determined by 'Buckland Park Traffic Impact Assessment' (Parsons Brinckerhoff Australia 
Pty ltd, l April 2009). 

The impact of the development traffic has been assessed using SIDRA INTERSECTION at key 
intersections throughout Precinct l and 2. The key intersection locations are shown in Figure 4.3. 
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Figure 4.3: Location of Key Intersections 
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The Riverlea I Port Wakefield Road intersection is not part of this assessment. 

4.3.1 Reedy Road Intersection 

The anticipated AM and PM peak hour traffic volumes for both the "Precinct l and 2" and 
"Ultimate" scenarios for the Reedy Road intersection are shown in Figure 4.4 and Figure 4.5 
respectively. 
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Figure 4.4: AM Peak Hour Turning Movement Volumes - Reedy Road Intersection 
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Figure 4.5: PM Peak Hour Turning Movement Volumes - Reedy Road Intersection 
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The layout applied for the "Precinct I and 2" scenario comprises a Give-Way, t-junction with 

appropriate turn lanes and a median storage. The layout adopted for the "Ultimate" scenario 
comprises a four-way signalised intersection and appropriate turn lanes. 
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The "Precinct I and 2" and "Ultimate" intersection layouts are shown in Figure 4.6 and Figure 4.7 
respectively. 

"Precinct l and 2" Intersection Layout - Reedy Road Intersection 

Reedy Road 
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(Note: Distances shown above (i.e 10 metres) indica!es slorage length requirement. Appropriate deceleration lenglhs should be 

provided above !he distances indicated) 
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Figure 4.7: "Ultin1ate" Intersection Layout - Reedy Road Intersection 
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(Note: Distances shown above (i.e 1 O metres) indicates storage length requirement. Appropriate deceleration lengths should 

be provided above the distances indicated) 

Appendix A also provides the intersection layouts and intersection performance details, however 

a summary is shown in Table 4.2. 

Table 4.2: Reedy Road Intersection Pertorrnance Sun11nary 

Scenario Peak Period Level of Service 
Average Delay 95111 percentile 

(sec) queue length (m) 

AM F' 4.9 23.7 
Precinct 1 and 2 

PM A' 0.1 0.3 

AM B 20.7 213.9 
Ultimate 

PM B 19.9 118.0 

Lowest Movement Level of Service 

The above analysis indicates the "Precinct l and 2" Give-Way controlled intersection will have 

negligible delays and queue lengths, however a Level of Service (LOS) Fis anticipated on the left 
and right turns for the northern approach. Whilst LOS Fis indicated for these movements, it should 
be noted the average delay and queue length are 579.5 sec and 23.7 metres which are typical 
results for minor movements at arterial road intersections. 
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The signalised "Ultimate" intersection is anticipated to operate with a LOS B and average delays 
of less than 21 seconds. The 951h percentile queue length of approximately 220 metres (western 
approach during the AM peak) is not anticipated to impact on Intersection 1. Similarly the 
approximately 120 metre 951h percentile queue (eastern approach during the PM peak) is not 
anticipated to impact Port Wakefield Rood intersection. 

4.3.2 Intersection l Assessment 

The anticipated AM and PM peak hour traffic volumes for both the " Precinct 1 and 2" and 
"Ultimate" scenarios for intersection 1 ore shown in Figure 4.8 and Figure 4.9 respectively. 

Figure 4.8: AM Peak Hour Turning Movement Volumes - Intersection 1 
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Figure 4. 9: PM Peak Hour Turning Movement Volumes - Intersection 1 
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The layout applied for the "Precinct 1 and 2" scenario comprises a Give-Way, four-way 

intersection with appropriate turn lanes and a median storage. The layout adopted for the 
"Ultimate" scenario comprises a four-way signalised intersection and appropriate turn lanes. 

The "Precinct l and 2" and "Ultimate" intersection layouts are shown in Figure 4.1 O and Figure 
4.1 1 respectively. 

Figure 4.10: "Precinct 1 and 2" Intersection Layout- Intersection 1 

10 

0 _!L:::J & ---....,_,__ ~ ( ) ~ '-----
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{Note: Distances shown obove [i.e 10 metres) indicoles storage length requiremen1. Appropriate deceleration lengths should 
be provided above the distances indicated) 
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Figure 4.11: "Ultin1ate" Intersection Layout- Intersection 1 
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{Note: Distances shown above (i.e 10 metres) indicates storage length requirement. Appropriate deceleration lengths should 

be provided above the dislances indicated) 

Appendix B also provides the intersection layouts and intersection performance details, however 
a summary is shown in Table 4.3. 

Table 4.3: Intersection 1 Performance Summary 

Scenario Peak Period Level of Service 
Average Delay ?5th percentile 

(sec) queue length (n1) 

AM B' 2.0 4.4 
Precinct l and 2 

PM B' 1.7 4.6 

AM A 5.3 45.2 
Ultimate 

PM B 15.2 115.1 

Lowest Movement Level of Service 

The above analysis indicates the "Precinct 1 and 2" Give-Way controlled intersection will have 
negligible delays and queue lengths, however a Level of Service (LOS) Bis anticipated on the 
right turn movement for the eastern approach. Whilst LOS Bis indicated for this rnovernent, it 
should be noted the average delay and queue length are 36, 1 sec and 3.7 metres which is 
typical for minor movements at arterial road intersections, 

GTA notes that this intersection rnay be staged with the northern approach constructed prior to 
the southern approach; hence the intersection would be a T-junction. It may be desirable to 
consider left in and out for the southern approach to avoid a four-way intersection across an 
arterial road. 
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The signalised "Ultimate" intersection is ant icipated to operate with a LOS B and average delays 
of less than 16 seconds. The 95th percentile queue length of approximately 120 metres (eastern 

on Port Wakefield Road intersection. 

4.3.3 Intersection 2 Assessment 

The anticipated AM and PM peak hour traffic volumes for both the "Precinct 1 and 2" and 
"Ultimate" scenarios for intersection 2 are shown in Figure 4. 12 and Figure 4.13 respectively. 

Figure 4.12: AM Peak Hour Turning Movement Volumes - Intersection 2 
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Figure 4.13: PM Peak Hour Turning Movement Volumes - intersection 2 
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The layout applied for the "Precinct 1 and 2" and "Ultimate" scenarios comprise a Give-Way, T

junction with appropriate turn lanes and a median storage. 

The "Precinct 1 and 2" and "Ultimate" intersection layouts are shown in Figure 4. 14 and Figure 
4.15 respectively. 
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Figure 4.14: "Precinct 1 and 2" Intersection Layout- Intersection 2 

{Note: Distances shown above (i.e 10 metres) indicates storage length requirement. Appropriate deceleration lengths should 

be provided above the distances indicated) 

Figure 4.15: "Uliilnate" Intersection Layout - Intersection 2 

--
-

(Note: Distances shown above {i.e 10 metres) indicates storage lenglh requirement. Appropriate deceleration lengths should 
be provided above the distances indicated) 

Appendix C provides the intersection layouts and intersection performance details; however a 
summary has been reproduced in Table 4.4. 

Table 4.4: Intersection 2 Performance Sum1nary 

Scenario Peak Period Level of Service 
Average Delay 951n percentile 

(sec) queue length (ni) 

AM B' 0.5 1.9 
Precinct 1 and 2 

PM B' 0.4 1.4 

AM F' 2.9 22.5 
Ultimate 

PM F' 1.6 12.7 

Lowest Movemenl Level of Service 

The above analysis indicates the Give-Way controlled T-junction will have negligible delays and 
queue lengths up to approximately 25 metres. While LOS Fis indicated for the southern approach, 
with delays of up to 220 seconds, these results are typical of minor road approaches with arterial 
roads. 

4.3.4 Intersection 3 Assessment 

The anticipated AM and PM peak hour traffic volumes for both the "Precinct I and 2" and 
"Ultimate" scenarios for intersection 3 are shown in Figure 4.16 and Figure 4.17 respectively. 
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Figure 4.16: AM Peak Hour Turning Movement Volumes - Intersection 3 
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Figure 4.17: PM Peak Hour Turning Movement Volumes - Intersection 3 
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The layout applied for the "Precinct 1 and 2" scenario comprised a roundabout controlled 

intersection with dual circulating lanes and appropriate turn lanes. The "Ultimate" intersection 
layout comprised a signalised intersection with appropriate turning lanes. 
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The "Precinct I and 2" and "Ultimate" intersection layouts are shown in Figure 4.18 and Figure 
4.19 respectively. 

Figure 4, 18: "Precinct 1 and 2" Intersection layout - Intersection 3 

(Note: Distances shown above {i.e 10 metres) indicates storage length requirement. Appropriate deceleration lengths should 
be provided above 1he distances indicated) 

figure 4.19: "Ultimate'' Intersection Layout - Intersection 3 
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(Note Distances shown above (i.e 10 metres) indicates storage length requirement. Appropriate deceleraiion lengths should 

be provided above lhe distances indicated) 

Appendix D also provides the intersection layouts and intersection performance details, however 
a summary has been reproduced in Table 4.5. 
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Table 4.5: Intersection 3 Performance Summary 

Scenario Peak Period Level of Service 
Average Delay 95th percentile 

(sec) queue length (m) 

AM A 9.3 43.9 
Precinct 1 and 2 

PM A 7.3 33.2 

AM A 
Ultimate 

8.4 99.8 

PM A 7.7 66.2 

The above analysis indicates the "Precinct l and 2" Give-Way controlled T-junction will have 
negligible delays, queue lengths and operate with a LOS A. 

The signalised "Ultimate" intersection is anticipated to operate with a LOS A and average delays 

of less than 9 seconds. The 95th percentile queue length of less than l 00 metres is not anticipated 
to impact the adjacent junctions, assuming a coordinated traffic signal system on the arterial 
road with queue detection between intersections where required. 

4.3.5 Intersection 4 Assessment 

The anticipated AM and PM peak hour traffic volumes for both the "Precinct l and 2" and 
"Ultimate" scenarios for intersection 4 are shown in Figure 4.20 and Figure 4.21 respectively. 

figure 4.20: AM Peak Hour Turning Movement Volumes - Intersection 4 
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Figure 4.21: PM Peak Hour Turning Movement Volumes - Intersection 4 
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The layout applied for the "Precinct land 2" and "Ultimate" scenarios comprises a Give-Way, T

junction with appropriate turn lanes and a median storage. 

The "Precinct l and 2" and "Ultimate" intersection layouts are shown in Figure 4.22 and Figure 

4.23 respectively. 

Figure 4.22: "Precinct 1 and 2" Intersection Layout- Intersection 4 
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(Note: Distances shown above (i.e 10 metres) indicates storage length requirement. Appropria te deceleration lengths should 

be provided above the distances indicated) 

13Al 177000 
Riverlea. Precinct 2, 
Traffic As;essment 

10/11I14 
Issue: C 

Page. 23 



08-t:• 
GTAconsultanls 

Traffic Assessment 

figure 4.23: "Ultin1ate" Intersection Layout - Intersection 4 

-

{Note: Distances shown above (Le 10 melres) indicates storage length requirement. Appropriate deceleration lengths should 
be provided above the distances indicated) 

Appendix E also provides the intersection layouts and intersection performance details. however 
a summary has been reproduced in Table 4.6. 

Table 4.6: Intersection 4 Performance Surnmary 

Scenario Peak: Period Level of Service Average Delay 95111 percentile 
(sec) queue length (m) 

AM B' 1.3 4.7 
Precinct 1 and 2 

PM B' 1.9 2.7 

AM F' 6.8 62.6 
Ultimate 

PM F' 4.2 33.8 

Lowest Movement Leve! of Service 

The above analysis indicates the Give-Way controlled T-junction will have a LOS B. negligible 
delays and queue lengths under 8 metres in the "Precinct 1 and 2" scenario. 

The "Ultimate" intersection arrangement is anticipated to have a LOS F and a 95ih percentile 
queue length of approximately 65 metres on the southern approach during the AM peak period. 
These results are common of unsignalised intersections along arterial roads. It is also noted that 
vehicles may seek alternate routes (i.e Intersection 3) as a result of increased delays. 

4.3.6 Intersection 5 Assessment 

The anticipated AM and PM peak hour traffic volumes for both the "Precinct 1 and 2" and 
"Ultimate" scenarios for intersection 5 are shown in Figure 4.24 and Figure 4.25 respectively. 
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Figure 4.24: AM Peak Hour Turning Movement Volumes - Intersection 5 
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Figure 4.25: PM Peak Hour Turning Movement Volumes - Intersection 5 
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The layout applied for the "Precinct 1 and 2" scenario comprises a Give-Way, T-junction with 

appropriate turn lanes and a median storage. The intersection layout for the "Ultimate" scenario 
comprises a signalised, T-junction with appropriate turn lanes. 

The "Precinct 1 and 2" and "Ultimate" intersection layouts are shown in Figure 4.26 and Figure 
4.27 respectively. 
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Figure 4.26: "Precinct 1 and 2" Intersection Layout- Intersection 5 

(Note: Distances shown above (i.e 10 metres) indicates storage length requirement. Appropriate deceleration lengths should 

be provided above the distances indicated) 

Figure 4.27: "Ultimate" Intersection Layout - Intersection 5 

r 

(Note: Distances shown above (Le 10 metres) indicates storage length requirement. Appropriate deceleration lengths should 

be provided above the distances indicated) 

Appendix Falso provides the intersection layouts and intersection performance details, however 
a summary has been reproduced in Table 4.7. 

Table 4.7: Intersection 5 Performance Sumn1ary 

Scenario Peal{. Period Level of Service 
Average Delay 95th percentile 

(sec) queue length (m) 

AM B' 4.4 18.6 
Precinct 1 and 2 

PM s· 3.1 8.8 

AM A 6.8 68.1 
Ultimate 

PM A 4.4 52.7 

Lowest Movement Leve! of Service 

The above analysis indicates the Give-Way controlled T-junction will have an average delay of 

less than 5 seconds in the "Precinct I and 2" scenario. However LOS Band queue lengths up to 

20 metres are anticipated along the southern approach during the AM peak. These results are 
typical of unsignalised intersections at arterial roads. 

The "Ultimate" intersection arrangement is anticipated to operate with a LOS A and average 
delays of less than 7 seconds. 95" percentile queue length of approximately 70 metres are 
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anticipated on the western approach during the AM peak period. These queues ore not 
anticipated to impede on Intersection 6. 

4.3.7 Intersection 6 Assessment 

The anticipated AM and PM peak hour traffic volumes for both the "Precinct 1 and 2" and 
"Ultimate" scenarios for intersection 6 ore shown in Figure 4.28 and Figure 4.29 respectively. 

Figure 4.28: AM Peak Hour Turning Movement Volumes - Intersection 6 
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Figure 4.29: PM Peak Hour Turning Movement Volumes - Intersection 6 
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The layout applied for the "Precinct 1 and 2" scenario comprises a re-aligned T-junction with 
priority assigned to the north-east approaches. The intersection layout for the "Ultimate" scenario 
comprises a signalised, T-junction with appropriate turn lanes. 

The "Precinct I and 2" and "Ultimate" intersection layouts are shown in Figure 4.30 and Figure 
4.31 respectively. 

Figure 4.30: "Precinct 1 and 2" Intersection Layout- Intersection 6 

(Note: Distonces shown above (i.e I 0 metres) indicates storage length requirement. Appropriate deceleration lengths should 
be provided above the distances indicated) 

13Al 177000 

Riverlea. Precinct 2. 
Traffic Assessment 

10/11/14 
lssue:C 

Poge:28 

0 



( 

( 

Traffic Assessment 

Figure 4.31: "Ultimate" Intersection Layout - Intersection 6 
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(Note: Distances shown above (i.e 10 metres) indicates storage length requirement. Appropriate deceleration lengths should 

be provided above the distances indicated) 

Appendix G also provides the intersection layouts and intersection performance details, however 
a summary has been reproduced in Table 4.8. 

Table 4.8: Intersection 6 Performance Sum1nary 

Scenario Peak Period Level of Service 
Average Delay 95th percentile 

(sec) queue length (m) 

AM A' 8.9 27.9 
Precinct 1 and 2 

PM A' 9.2 17.l 

AM 8 20.l 190.4 
Ultimate 

PM A 13.8 102.9 

Lowest Movement Level of Service 

The above analysis indicates the realigned T-junction will have an average delay of less than IO 
seconds in the "Precinct I and 2" scenario. However queue lengths up to 28 and 18 metres are 
anticipated along the northern approach during the AM and PM peaks respectively. However, 
GTA considers these results to be unrealistic of actual operation given the northern approach will 
have priority. 

The "Ultimate" intersection arrangement is anticipated to operate with a LOS Band average 

delays of less than 21 seconds. 951" percentile queue length of approximately 190 metres are 
anticipated on the western approach during the AM peak period. These queues are not 
anticipated to impede on the adjacent intersections (which will form part of the later stages of 
the Riverlea site). 

4.3.8 Traffic Impact Summary 
Based on the above, Figure 4.32 and Figure 4.33 present the intersection layout arrangements for 
the "Precinct I and 2" and "Ultimate" scenarios respectively. 
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Figure 4.32: Precinct 1 and 2 Intersection Layouts 
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Figure 4.33: Ultimate Riverlea Intersection Layouts 
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be provided above the distances indicated) 

GT A considers the intersections presented to operate w ith similar conditions to existing arterial 
road intersections under both the "Precinct 1 and 2" and "Ultimate" scenarios. These intersection 
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arrangements have been prepared to indicate the minimum intersection requirements along the 
arterial road. 

The intersections recommended are also similar to the intersections previously recommended by 
GTA under the previously approved scheme (refer: 'Buckland Park Boulevard Intersection 
Operation Review' (GTA Consultants, 24/08/2011 ). Notably the previous recommendations 
recommended two-lane carriageways along the arterial road from intersection 1. LOS A's and B's 
were also recommended as part of the previous schemes. 

Notwithstanding, additional modelling undertaken with AIMSUM is recommended to determine 
the operational performance of network. 

4.3.9 Intersection Upgrading 
The recommended intersections layouts for Precinct 1 and 2 (Figure 4.32) are anticipated to be 
able to accommodate additional traffic generated up to 620 dwellings beyond precinct 2 (3,790 
occupied dwellings total). The arterial road will operate at a Degree of Saturation of 
approximately 0.9. which is considered to be the ideal maximum with 620 additional allotments. 
However. it is noted that the proportion of medium density/residential allotments will influence the 
intersection upgrade requirements. 

Further to the above, given the flow on the northern approach to intersection 6, additional 
approach lanes should be considered beyond Precinct 2. 
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5. Street Network Review 

5.1 Street Layout 

The layout of the street network for the proposed development is based on a modified grid 
layout, with local streets connecting to a number of key collector streets and then to the arteria l 

roads. A modified grid can provide advantages to a residential area in managing traffic to low 
volumes on each street, limiting the ability for rat-running through the area, managing the speed 
environment and providing convenient access for walking, cycling and public transport through 
the: area. The arterial and collector streets have been highlighted in Figure 5. 1. 

Figure 5.1: Arterial and Collector Road Network 

-

Arteria I Roads 
Sub-arterial Roads 
Collector Roads 

5.2 Site Access 
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Vehicle acc ess to the site from the external road network will be provided via a signalised 
intersection located along Port Wakefield Road as per the previous approved arrangement. 

The location of the access point in relation to the development can be seen in Figure 5.2. 
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Figure 5.2: Vehicle Access to the External Road Network 
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5.3 Carriageway Width 

The proposed development will comprise roads of varying widths suited to the function of streets 

within the network. A summary of the recommended road widths for the proposed development 
is shown in Table 5.1. 

Table 5.1: Typical carriageway widths 

Road Reserve Width Carriageway Width Parking Function 

Approximately 47 metres Dual 8.8 metre None Arterial 

26.2 metres 13.1 metres One sided (where permitted) Sub-Arterial 

17-21.6 metres 9.5 metres One side (where permitted) Collector Rood 

14-16 metres 7.0 metres None Local sfreet 

10 metres 5.0 metres None Access place 

The proposed minimum road carriageway width will be 5.0 metres for Access places. A 5.0 metre 
carriageway will provide sufficient width to allow two vehicles to pass at low speed, however no 
parking should be provided along the carriageway. Given that these roads w ill not serve a 

movement function. and the low operating speeds expected the 5.0 metre carriageways are 
deemed suitable. 

The majority of roads within the development will have a carriageway width of 7.0 metres. These 

roads are expected to provide both access and movement functions and serve less than 1.000 
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vehicles per day. The 7.0 metre wide carriageway will be suitable for one vehicle in each 
direction. 

0-8-9 
GTAconsultants 

Collector Roads within the proposed development will be used for the collection and distribution 
of traffic with minimal access to abutting dwellings. Collector Roads are expected to cater for 
up to 12,000 vehicles daily. A 9.5 metre wide carriageway will accommodate one traffic lane per 
direction and sufficient width to provide on-street parking. Collector Roads will cater for access 
by bus services where required. 

The carriageway and road reserve for the arterial road will vary depending on the location and 
carriogeway requirements based on the traffic assessment undertaken in Section 4. 
Consideration of the provision of pedestrian paths / shared paths / cycling lanes is also 
recommended and likely to influence the widths. 

5.4 Street Traffic Management 

The precinct plan provides an indication of the street layout, and may change through 
development in detail. The following are principles to be applied in detailed design to ensure an 
appropriate traffic outcome for the street environment. 

The precinct plan will include a number of traffic management options in the street network to 
assist in appropriate management of vehicles travelling on these streets. The aim of these devices 
and designs is to maintain a safe and low speed environment. The recommendations from this 
assessment should be incorporated in detailed design. 

5.4.1 Realigned T-lntersecHons 

Realigned T-lntersections are proposed at number locations throughout the development. A 
realigned T-intersection is designed to affect a change in the vehicle travel path thereby slowing 
traffic via deflection of traffic movements and/or reassignment of priority. These are effective in 
limiting street lengths and managing speeds on a local road network whilst maintaining a 
modified grid network. As a result, the safety within the local road network can be improved. 

Traffic management measures are required at T-intersections to ensure drivers understand the 
give-way priority assigned. Generally the right angle bend in conjunction with appropriate kerb 
alignments will be sufficient however a review in detailed design should consider the following 
methods to clarify give way priority: 

• Give way signs on the minor road approach. 

e Pavement marking on the bend for the centreline and parking control. 

• Distinctive pavement on the minor road approach. 

• Careful consideration of radius of bends to ensure suitable turn paths are achieved for 
the anticipated traffic volumes and vehicle types. 

5.4.2 Roundabouts 

A roundabout is an effective form of intersection control and reduces the relative speeds of 
conflicting vehicles by providing impedance to all vehicles entering the roundabout. A number 
of roundabout controlled intersections are proposed in Precinct 2. 

It is recommended that the roundabouts be designed to allow full turning movements for larger 
vehicles, and in order to cater for semi-trailers a mountable island be provided. The roundabouts 
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will be required to conform to the relevant standards and guidelines, and the Code, which would 
be confinned in detailed design. 

5.4.3 T-Junctions 

The majority of the intersections within the proposed development will be controlled by 
T-Junctions. It is noted that distinctive pavement markings will be provided at junctions on both 
the side street. GTA recommends that distinctive pavement markings be provided along the 
major road approaches in order to delineate the junction and manage vehicle speeds of 
through traffic on the collector roads by breaking up the visual length of these roads. 

5.4.4 Cul-de-sacs 

The development will incorporate circular cul-de-sacs at a number of locations. 

GTA recommend that 18 metre diameter circular cul-de-sacs be provided to enable turning 
movements by larger vehicles including waste collection vehicles. 

5.4.5 Access Places 

Within the development there will be short and narrow sections of roads that will be used for 
dwelling access, these roads are Access Places. 

The access places are typically short sections of road leading directly to dwellings. They range in 
length from 6 metres to 65 metres depending upon the number of allotments being se1Viced. 

The very short access places will not typically be accessed by large vehicles (i.e. refuse 
collection) as bins can be placed adjacent to the main street. 

On the longer access places, large vehicles may require to enter (for refuse collection) and 
reverse back to the main street. This method of operation is considered satisfactory for irregular 
heavy vehicle movements where Access Place segments are less than 70 metres in length. 

5,5 Vehicle Speed Management 

Austroads Guide to Road Design "Part 3: Geometric Design" (2009) states a typical acceleration 
of 1 km/h for every 5 metres is possible for private vehicles from a stationary position. Therefore a 
vehicle can be expected to reach 50km/h (the expected posted speed limit) from a stopped 
position after 250 metres. 

In consideration of the above, roads that provide less than 250 metres of straight sections of road 
are considered too short for excessive vehicle speeds to occur and act as natural speed control 
devices. Generally, most streets in the proposed development will be less than 250 metres in 
length. These streets will generally assist in creating a speed environment of less than 50km/h, and 
closer to 35km/h where streets are less than 150 metres long. 

A number of streets will have a total length greater than 250 metres however, the CUIVilinear 
alignments will manage appropriate speeds. 

Roads with straight segments greater than 250 metres should consider using urban design 
techniques to assist in managing vehicle speeds. Tree plantings and house design/driveways, in 
conjunction with carriageway design techniques should be considered in the context of street 
design features to manage speeds. 
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Notwithstanding the above. it is GTA's opinion that vehicle speeds within Precinct 2 will be 
generally naturally managed and acceptable. subject to detailed design. 

5.6 Intersection Sight Distance 

In order to provide fundamental safety at intersections. adequate sight distances must be 
provided at each one. There are three categories of sight distances, these are: 

e Approach Sight Distance (ASD) 

• Safe Intersection Sight Distance [SISD) 

e Minimum Gap Sight Distance (MGSD). 

A description and review of each of these sight distances for the proposed development is 
discussed in the following sections. 

Approach Sight Distance (ASD) 

GTAconsultants 

ASD is the sight distance required for a driver of a vehicle on a minor road approaching an 
intersection to observe the holding line for the intersection on the ground. The distance is required 
such that the driver can observe the holding line. react and stop as required. 

Based upon the table provided with the Austroads 'Guide to Road Design Part 4a: Signalised and 
Signalised Intersections' [2009. henceforth referred to as Austroads Guide) a design speed of 
50km/h has an ASD of 55 metres. 

Safe Intersection Sight Distance (SISD) 

SISD is the sight distance required for a driver of a vehicle on a major road approaching an 
intersection to observe a vehicle within the intersection. The SISD is required such that if a vehicle 
has stopped (i.e. stalled) within an intersection the driver of the approach vehicle on the major 
road will observe the vehicle and be able to react and stop if required. 

Based upon the table provided with the Austroads Guide a design speed of 50km/h has an SISD 
of 97 metres. 

Minimum Gap Sight Distance (MGSD) 

MGSD is the sight distance required for a driver of a vehicle on a minor road at the intersection to 
observe vehicles in the conflicting streams. The distance is required such that the vehicle can 
view approaching vehicles in order to safely commence the desired manoeuvre. 

The MGSD is based upon the number of lanes the vehicle is required to cross, the type of 
manoeuvre that is required. 

Austroads Guide requires a road with a design speed of 50km/h has an MGSD of 69 metres for 
the critical right turn movement on a two lane/two way road. 

Sight Distance Summary 

GTA has undertaken an assessment of the above horizontal sight distances and is satisfied the 
intersections within the proposed development provide the minimum requirements. A further sight 
distance assessment is recommended during detailed design to ensure the horizontal and 
vertical sight distances are met. 
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5.7 Street Gradients for Vehicles 

It is noted that the current site is very flat and roads will generally be designed w ith appropriate 

grades for storrnwater management, as opposed to achieving compatibility with existing terrain 

in undulating environments. Hence, grades of streets are not considered to be an issue within the 
precinct. 

5.8 Public Transport 

Three bus routes are proposed to provide public transport access to the Riverlea township. The 

three bus routes will connect Riverlea township to Munno Para, Elizabeth (via Virginia) and 
Salisbury (via Virginia). Figure 5.3 indicates the proposed bus route strategy. 

Figure 5.3: Proposed Bus Routes in Precinct 2 

PRECINCT 2 

The proposed bus routes will utilise the arterial. sub-arterial and collector road and network to 

provide a bus route that will be within approximately 600 metres of all residential allotments within 
the Riverlea township. 
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6. Conclusion 
Based on the analysis and discussions presented within this report, the following conclusions are 
made: 

The proposed Precinct 2 development will include approximately 2,735 residential 

allotments, a neighbourhood centre and school within a modified grid network and key 
access routes to Port Wakefield Road. 

ii This report has also considered the combined impact of Precinct 1. 

iii Precinct 1 and 2 will generate some 26,800 vehicles trips per day which is consistent with 
the Traffic Impact Assessment prepared for the master plan in 2009. 

iv Unsignalised intersections (including T-junctions and/or roundabouts) on the main 
arterial road (from Port Wakefield Road) will be suitable to cater for the traffic demand 

as a result of Precinct 1 and 2, however, as further development to the Riverlea 
township continues signalised intersections are required at key intersection locations. 

v The configurations of the street network will be conducive to a low speed environment 

of less than 40km/h on the minor streets. 
vi The collector streets w ill be suitable for the anticipated traffic volumes for the proposed 

development, and provide a suitable speed environment in the range of 40km/h. 
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"Precinct 1 and 2" Reed Road Intersection Layout 
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"Precinct 1 and 2" Intersection Performance - AM Peak Period 
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"Ultimate" Intersection Performance - AM Peak Period 
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X. t.oi appfrt.:able lor C~rtinu:u.s m:ii\'tme:nl 

Ltvel o!StMce (LOS) MtUioa Oday (RTA NSW) 

O.J 

0.0 
00 
0.0 

0.0 
o.c 
00 
o.:i 

OJ 
00 
0.0 
a.; 

0.0 
0.0 
Ov 
0.0 

00 

0017 
0109 
0616 
0616 

0 •06 
0::22 
0517 
0517 

0 490 
0 362 
0 382 
0490 

o~ 

0652 
0222 
0652 

06$2 

\'«IKle rnove~t LOS v~uet 1tc bned en 1ve1ogo debt per mcr1tmer.t 

7 6 
10 
<)3 

,. 1 

It 4 
31 & 
?!S 

~' 7 

207 

lnttnecUon 1no .:.PPf'Otth LOS volt.~ •·e btsed on ner• dtley IOf al \'th cle MO'llemen-.i 
S;ORAS1and3rd Oe::ay M0:1el 11.sed 

LOS• 

LOSC 
LOS O 

LOS C 

LCSS 
LOS O 

LOS~ 

LOSS 

LOSC 
LOSC 

LOSB 

LOSA 

LOSB 
LOSC 

LOSS 

LOSB 

0 1 
09 
58 
;;3 

x 
38 
29 
3a 

68 
28 
Z8 
68 

0 1 
306 
28 

306 

306 

"Ultimate" Intersection Performance - PM Peak Period 
MOVEMENT SUMMARY 
Rtelly Road 1n1e .. ec1JOn 
U~mate 
Slgnu • Ftxeo TiMe C'fC e Tme • 5-J seconas (Practcal Cycle Time) 

ApprOlt-h 

Ea1t Anerial RO&d 
4 L 
5 T 
6 II 

Approath 

Nor.ft· t4or.nAp:iro&th 

7 L 

Aa>Prw<h 

T 
R 

\\'H t Arltn.M Reed 

10 L 
11 T 
12 R 

;.ppt0e(h 

26J 
~J 

2 12 

522 

3S1 

179:? 
2a1 

2l70 

5~J 

eo 
2~ 

6JJ 

Le\'"el o• S•r.'ke (LOSJ Metf'l:)C Oel.J)' (RTA.. NSW) 

00 
0.0 
0 .'J 

OJ 

a.o 
0.0 
a.a 
a.o 

0.0 
a.J 
0.0 
O.J 

0.C 
0.0 
0.0 
1J.: 

00 

0~00 

0.097 
0535 
0630 

0 :!11 
a6S1 
0 543 
06S1 

0 5411 
0:58 
0:58 
o ~s 

0026 
OS~ 
0673 

067l 

0&51 

\"ehlcle ncntmenl LOS vtlues are ~sed en t\'et89$ deb1 per mcrttmtnl 

135 
:0.1 
~.s 

:?3 s 

S.6 
:!3 1 
27 9 
20£1 

109 
21 3 

2! 9 

t2 " 

60 

1~9 

lri1eructk:ln 1r::Appreath LOS ~ol:ues aire ~sed on average dtl.8'r for aC ,,f\.cte movenen:s. 
SICA.A SIO!'MHtd Oo..ay Moc~ lisod 
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LOS A 

LOSB 
LOS C 
LOSB 

x 
LOSB 
LOSB 

LOSB 

LOSA 

LOSS 
LOSC 

LOSA 

LOSA 

LOSS 
.osc 
LOS S 

LOSS 

32 
07 
6 1 
6 1 

x 
169 
43 

169 

S2 
1 a 
1 8 

52 

0 I 
65 
39 

6> 

169 

06 
H 

<06 
• OS 

06 
213~ 

tS-6 
2139 

2139 

x 
11~0 

?00 
it60 

07 
•SS 
:!7.S 

•SS 

1160 

023 
091 
1 OJ 
091 

x 
on 
09l 
03S 

078 
090 
09E 
082 

021 
093 
08• 
092 

07S 

0 6~ 

03! 
I OJ 
O&J 

x 
093 
09• 
08~ 

061 
092 
092 
OGS 

03' 
oa~ 
1 OJ 

09J 

Oa2 

GTA c o n sul t o nt s 

Sot•: Ultlm~tt · AM 

060 
065 
097 
087 

060 
OS9 
076 
061 

079 
07• 
077 

073 

063 
096 
076 
09• 

083 

JS S 
32 5 
JS 3 

364 

Stte: Ulllmate • PM 

073 
063 
1 00 
083 

053 
I 05 
079 
093 

077 
071 
076 
076 

062 
0 7• 
087 
on 
066 

'3 7 
326 
3:l 1 

36 0 

•l 1 
33.1 
2i.3 

*.: 

4 of 4 



Appendix B 

Intersection l 

13A1177000 

Riverlea. Prec1nc1 2. 
iroffic ASsessment 

Appendix B 
GTA c on sullants 

0 

0 

10/11/14 
lssue:C 



GTAconsultants 

"Precinct l and 2" Intersection l Layout 

10 

( 

-~--=~'--~~~~__;:;_~~ ____ ) ('-----
'- i<l ~----

( 

13101 ldoc-13A 1177000-Appendix B l of 4 



"Precinct 1 and 2" Intersection Performance- AM Peak Period 

MOVEMENT SUMMARY 
Intersection 1 
BaseCase 
AJA Pea'< Hour 
Give-.•:ay t Yle'd (Tv.'0-'A'ay) 

~ech 

E.estAtterlal R.o,,d 

Approe.d1 

N:iri.h ~ .. M~i1m 
2'- L 
26 R 

Approech 

N:.rth. Cel~tot ROl'ld 
7 L 

a 
9 R 

Approech 

West. Mer~! Roed 

10 L 
11 r 
\ 2 R 

Approacti 

Soi.ah We$:· M:dbn 

3J L 
32 R 

AnVeMc~s 

51 

~) 

159 
2l 

m 

212 

216 

51 

52 

1960 

00 
00 
oc 
0.0 

00 
0.0 
0.0 
o.o 

00 
00 
00 

00 
00 
00 

00 

00 
00 
00 
00 

00 
00 
00 

00 

X. ~oc ap;l:able for Certim1::a.s mo..:ement 

0 174 
0 174 
0 .174 
0.174 

0000 
0.082 
0.160 
0.160 

0.0 16 
0016 
0016 

G,114 

0014 
0014 

VI" 

0005 
0733 
•JOU 

0703 

0.121 
0.121 

0 121 

0.7:;3 

182 
168 
17$ 
179 

67 
00 

:l61 
H 

"9 
156 
IS< 

56 
17 s 
185 

59 

68 
00 
78 
0 1 

10 1 
10 5 
10 5 

20 

LOS 6 
LOS B 
LOS 8 

LOS B 

LOSA 
LOSA 

LCSC 

I-IA 

LOS 6 

LOS e 
LOS B 

x 
LOS 5 

LOS 6 
1.0SA 

LOSA 

LOSA 
LOSA 

HA 

LOSA 
LOSA 

LOSA 

I-IA 

06 
06 
06 
06 

00 
00 
05 
05 

00 
00 
00 

x 
00 
00 

00 

00 
00 
00 
00 

03 
03 
03 

06 

0 1 
00 
:l 7 
:;, 

03 
03 
03 

x 
03 
03 

03 

0 1 
00 
02 
02 

1 9 
I 9 
I 9 .. 

0.7 1 
0 .7 1 
0.71 
0.71 

0.06 
0.00 
o.~ .. 
Q.12 

0.79 
0 7~ 
0.7!21 

x 
0.63 
J.53 

002 

0 .11 

000 
o.:6 
000 

0.65 
J.65 
0 65 

0.05 

Site: 83seC3St·AM 

060 
066 
OU 
06<1 

055 
0.00 
0.96 
0 14 

0&9 
069 
0.&9 

053 
067 
0.66 

0$<1 

053 
000 
057 
000 

0 so 
062 
061 

012 

36.1 
3S6 
Jo.: 
36.1 

<91 
60.0 
2S.:i 
5:?.Q 

35.& 
37 s 
37.3 

l.:.1 

JS.: 
35.6 

-'? ~ 

"". 
6)0 
<74 
5~ p 

<) 4 

" 1 
"0 

SS:! 

"Precinct 1 and 2" Intersection Performance - PM Peak Period 
MOVEMENT SUMMARY 
Intersection 1 
sasecase 
PM Pea": Hour 
Gtveway I Yle d (TWo·Wal) 

S-OUh Celeitor Roe.d 
1 L 
2 r 1 

22 
APPfoe.th 32 

E.ut. Arterial Road 
L 

Approath 

NorJI Eut: Meclan 
2< L 
2i R 

Approeth 

N:H".h. C¢1e':iot Road 

33 
953 

'" \\26 

7 l 9" 
a 1 

9 R 3 

Approeth 9'3 

\\'H<. Atterisl ROid 
10 l 3 
11 T 63S 
1:? R 8 

Approath 6"6 

Souh \\'tst Mt-dOO 
30 
32 R 

I 

22 
23 

00 
O•J 
00 
00 

00 
00 
00 
00 

00 
00 

00 

00 
00 
00 
00 

00 
0 0 
00 

00 

00 
00 
00 

00 

X 1\0l 30~~at>:t- fot C:rtina:lit .move~nl 

0110 
0 uo 
Q 110 

J.110 

0049 
0 469 
0 156 
0 469 

0010 
0010 
0010 

0050 
0016 
0 ()16 

0050 

0062 
0062 
0062 

0469 

131011doc-13A1177000-Appendix B 

20 2 
188 

199 
199 

69 
00 

102 
1 s 

95 
102 
100 

56 
19 7 
:roa 
63 

73 
00 

13 3 
0.2 

110 
115 

11 s 

1 7 

LOS8 
LOS 6 
LOS8 
LOS B 

LOSA 
LOSA 

LOSJ. 

r<A 

!..CSA 
LOSA 

LOSA 

x 
LOS B 
LOS B 

LOSA 

LOSA 

LOSA 
LOSA 

HA 

LOSA 

LOSA 

l OSA 

o• 
04 
0 4 
04 

0 1 
00 
07 
07 

00 
00 
00 

x 
0 I 
0 1 

0 1 

00 
00 
0 1 
0 I 

0 I 
0 I 
0 1 

07 

27 
27 
27 
27 

oa 
00 
46 
46 

02 
02 
02 

x 
04 
04 
04 

0 1 
00 
04 
04 

1 0 
1 0 
1 0 

46 

0.64 
064 
064 
0.64 

017 
0.00 
H9 
006 

064 
064 
064 

x 
a f-6 
<H-6 
00< 

031 
000 
0.71 

001 

011 
HI 
071 

007 

Sitt : 835tC3st·PM 

050 
000 
060 
0.11 

062 
061 

076 

053 
0.~I 

0£-3 

J55 

0 49 
0.00 
Q.62 
0.01 

OS5 
OS5 
OS5 

013 

' ! .S 
e::.o 
-45.7 

57.4 

'4.1 
JU 
34.S 

(3.6 

(7.7 

S!l.O 
l.:?,7 

59,6 

3&.7 

-'0.3 
(i),3 

56.3 

oee 
GTA c o ns u l t on ts 

0 

0 
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"Ultimate" Intersection Performance - AM Peak Period 
MOVEMENT SUMMARY 
Intersection 1 
u:t mate 
. .:...M Pea·~ I-lour 
SPQna S • Fixeo Time C'fC!e Ti'n@ :- ·2a 5eCO"dS (User-Given 0/C.le Time) 

Aw oach 

Etsl: A.rterialRoad 

L 
T 
R 

Approoch 

Nor.Ji. Cole:tor Rood 
7 
6 

Aw oath 

\'\'est M ecbl Road 

10 L 
' 1 

Approach 

ARVtMc:Jes 

SI 

60 

S22 

551 

212 

:Z16 

'561 

l e,-.1 o' StMtt (LOS1 ';~thoo Oday (RT A MSW). 

oo 
0.0 
0.0 
M 

00 
00 
00 
00 

00 
00 
00 
00 

00 
oc 
0 0 
00 

00 

002-4 
0.011 
o.soo 
0.506 

OOIO 
0 153 

0200 
0200 

0 437 
0.011 
0000 
0 <437 

0.004 
0.625 
0.153 
0625 

0625 

Veh1<.l<e mo\er'l&nl LO S vali.tt ate onedcn •~e:-oe dt~ per mo11tir¥1t 

7 ,1 
s;.e 
7C.6 
1$1.S 

7 0 
120 
6S.4 
1.:.4 

so 
SS.6 
&7.3 
10 I 

6:5' 
t.7 

•O 

" 
S3 

lnters.ecbon and A.;Ptcuh lOS \elUtt •re bu ed on aver~ dt1l!i'f tor 11 \'ell cte mom"'lC'O:S 
S!CAA Slondard C>e.'ay J..t::x:i:el used 

LOSA 
!..OS ; 
LOS f 
LOS : 

LOSA 
LOSA 

LOSE 
LOSA 

LOSA 
LOSE 

LOS E 
LOS A 

LOSA 
LOSA 
LOSO 
LOSA 

LOSA 

00 
0 I 
31 

" 
00 .. 
I 2 
•6 

'2 

0 I 
02 
42 

00 
65 
03 
65 

SS 

"Ultimate" Intersection Performance - PM Peak Period 
MOVEMENT SUMMARY 
lntersecuon 1 
Utmate 
AM Peax Hour 
S~na s - Fixed TlMe Ctc e Tlmt.:: ~10 !e::.oi_di (U.ser·Ot~·en C1::1e Time) 

Approach 

T 
R 

Wt Metta! R03d 
L 
T 

R 
Approoth 

NOfth: Cole:cor Road 
7 L 
6 

Approech 

West. ArteMI Road 
10 L 
II 

12 R 

""""°"'" 
ARVel"l!cles 

I 

22 ,, 

141 

.. 
I 
3 

"' 

1t97 
a 

1200 

Lh'el o! Servtet (LOS) Method Oe41y {RTA NS\\'} 

00 
00 
00 
00 

00 
00 
00 
00 

00 
00 
00 
00 

00 
0.0 
00 
0.0 

00 

0062 
:>.011 
0:21 
0221 

0061 
0 494 

0540 

0 S40 

ooa• 
0011 
0000 
006• 

ooos 
OS46 
0213 
CS46 

05"16 

Vehicle movement LOS ~·al!Jtt are t:.ued en 8\-erege ddsy pee' IT'0'1ement 

S.1 
5;,e 
~%.1 

S:?.i 

10 
6.3 

2:.J 
7.7 

S.S 
SS.t 
67.3-
119 

7.0 
2;.o 
~-1 

1S.2 

lnteneclion •n:: Apprc1~h LOS vNutt ire based on •~'9J'aoe dela:t fOf 11 veh<le n<r"enerr.s 
StDR.A St.Yldard Oe'e.y t.1oee& used 

131O11 doc-13A l 177000-Appendix B 

LOSA 
LOSE 

L.OSE 
LOS 0 

LOSA 
LOSA 

LOSC 
LOSA 

LOSA 
LOSE 

LOSE 
LOSA 

LOSA 
LOSC 

LOSE 
LOSC 

LOS S 

0 1 
0 1 
I 3 
1 3 

0 I 
16 • 
•2 

16• 

13 
0 I 
02 
13 

00 
160 
OS 

16.0 

16 • 

0.l 
O.< 

21.6 
21.6 

0.1 
31 .& 
0 .1 

3t.: 

1.3 
2ii 3 

0.0 
45.: 

2.t. 
.:s.: 

0.7 
0.4 
9.: 
9.: 

07 
11S 1 
29, 

ltS 1 

9.1 
O< 
u 
91 

0.0 
111i 

l.' 
1117 

11S1 

0 " 
097 
I 00 
oaa 

0 10 
0 '9 
099 
0 ~J 

0" 
0 97 
097 
0'2 

005 
0 13 
07' 

0" 

022 

020 
097 
09' 
079 

0 II 

0'3 

06• 
O« 

029 
097 
097 
032 

0 05 
0 7• 
090 
0 7• 

05"1 

08-9 
GTA c o ns u l ton t s 

Sitt: Ulllmott •AM 

0.56 
CA I 

0.69 
0 42 

010 
0.57 
0.61 
0 .70 

0.~6 
0.12 
V.£.~ 

0 13 

0.22 

'-2.S 
1i-.Eo 
20.0 
41.6 

S1.0 

Site: Ultlm•tt-PM 

OEO 
0.57 
070 
0.H 

OS9 
0 40 
0 72 

06• 
0 S7 
061 
06• 

0 56 
(164 

065 
06• 

050 

t.:?0 
1H 
200 
<JI 

.ti. 1 
n .1 
2:>-.0 
3-2.0 

•J7 
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"Precinct l and 2" Intersection Performance - AM Peak Period 
MOVEMENT SUMMARY 
Intersection 2 
BaseCase 
AM Peak Penod 
Glveway I Yle'd (Two-Way) 

R 
Approech 

EesL Aneriat R03d 
L 
T 

Aporooch 

West Metia! Roed 
11 T 
12 R 

Approeth 

South \-\'ut Mtdoo 

32 R 
Appr06ttl 

AIJVel'lktes 

2:1 
31 

11$5 
167 

1.11e 

8 
J.Q .: 

l2 
22 

16" 

Level ~ SeMCe (LOS) Methoo Dell!ly (RTA NSW) 

o.o a.on 
0.0 a.on 
0.0 a.on 

0.0 0066 
0.0 0.066 
0.0 0060 

0.0 0 726 
0.0 0011 

00 0 7:6 

0.0 0051 
0.0 0 OSI 

00 0.74'6 

Vetlkle mQ'-.'ement LOS va'ues are b.&sed en &\'&rage deb~ per mowment 

1S.6 
15.9 
1S9 

74 

00 
0 1 

00 
80 
0.0 

11 0 
,, 0 

OS 

~Unot Ro.M A:>;uoa:h LOS vak.ies ere base:l on &'.l'era;e de!av fof al vehl: le ft'!Oo\Jemerts 

LOSB 03 1 ~ 
LOSB 03 1 9 

LOSB 03 1 9 

LOSA 00 00 
LOSA 0 0 00 

NA 00 00 

LOSA 00 00 
LOSA 00 02 

M 00 02 

LOSA 0 1 06 
LOSA 0 I 08 

NA 0 3 ui 

GTA c o nsul ton ts 

Site: BaseCase·AM 

o~ 060 37.3-
0 S3 oss 37.~ 

0 Sl 076 37.: 

OGJ 1 17 '-8 .6 

000 000 6J.O 
OGJ 001 Si.8 

OGJ 000 60.0 
027 059 '7,;!. 

OOJ 000 59.SI 

0 6S 064 40.7 
065 084 -'0,7 

002 003 58.9 

NA lnter~tlon LOS and Major Road Approach LOS val'JU are N:.it Acpl:atlle fOf r.w;, .. wl!t'/ !Jon con:rol sln:e the avera;e c::elay is n~ a ;-ood LOS ne~sure ct.e to zero de1eys. associated 'N1fl'I 
we)QI roed movements 
S!CRA Stand5rd Oe!ey Mocet used 

"Precinct 1 and 2" Intersection Performance - PM Peak Period 
MOVEMENT SUMMARY 
Intersection 2 
BaseCase 
Pr..i Peal<. Pe"1od 
Glveway I Y1e'd (TYIO·W3f) 

L 
R 

Approccti 

Eott Arterial RO&d 
4 L 
s T 

Approacti 

West Merbl Road 
11 T 
12 R 

Approach 

SOW'! West Medb.-. 
32 R 

Approach 

All Vdlkles 

1B 

15 
9, 7 

962 

6:14 

0.:2 

1832 

LNel o1 SeMCe (LOS) Method Oel11y {RTA NS\a\'), 

0.0 0062 
0.0 0062 
0.0 0062 

M 0.494 
0.0 0 4~· 

00 0494 

0.0 0325 
00 0021 
00 032S 

0.0 0022 
0.0 0022 

0.0 0494 

Vehicle movtment LOS vatues are based en 1verage de by per movement 

15.9 
1~.1 

1$-.0 

7.4 
00 
0 I 

00 
13 7 
o ~ 

10.S 
106 

0 4 

Minor R.o3dA;:ipc~ch LOS velues are based on .aver.!lge det.!ly tcr all vehk:~ mO<Jemer.ts 

LOSB 02 14 

LOSB 02 1. 

LOSB 0 2 1.4 

LOSA 00 0.0 
LOSA 00 00 

NA 00 00 

LOSA 00 00 
LOS A 0 1 0 4 

NA 0 1 0 4 

LOSA 00 0.3 
LOSA 00 03 

NA 02 14 

Site: BaseCase·PM 

081 093 3S.4 
oa1 09'4 35.4 

0 31 093 3~.4 

OOJ 1 17 4~.5 

OOJ 000 6J.O 
OOl 002 ss.s. 

OOJ 000 6J.O 

012 063 t: 4 
001 001 S'&.7 

06• 0 64 '0.& 
06• 064 , o_e 

002 003 59.1 

NA lnterse:tion LOS en.d Me.jot Ro(KI Approeth LOS velues ere Not A;:~:eb'e for tll'O-'A"OY s.gn <:on:tOI sm:e the O'"'rage delay Is not e 9ood LOS measure di.e to :ero deleys enoc1oted with 
me pr rood movemenh 
s10RA Standard Oelay MoceA used 
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"Ultimate" Intersection 2 Layout 
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"Ultima te" Intersection Performanc e - AM Peak Period 
MOVEMENT SUMMARY 
lntersecloon 2 
U.•mate 
AM Pea< Per.ad 
Gl<eway I Yle'd {TYIO-Way) 

R 

AJ)llfOath 

E"1L Anerial Rood 

T 

Approe.th 

Wet!Meri>!Rood 

" T 

12 R 
Appfoac.h 

S~Wn:-Medbn 

32 R 
Approeth 

AJIV.~klos 

8 
22 

31 

523 
531 

2n• 
~ 

273, 

22 
22 

3321 

Le-.-el « StMce (LOS) \1ethod Oday (RTA N~N). 

00 0655 
00 0 655 
00 0655 

0 .0 0 136 
00 0 136 
0 .0 0 136 

0.0 0700 
00 OOIP 
OD 0 700 

00 o:ss 
00 D:S3 

OD 0 655 

Vehkle l'TIOVement LOS vatues iir6 ba$ed en a~-eraoe delay per mo"..-emeru 

2!06 
2606 

:?!!:> 6 

7 4 
00 
00 

00 
10 I 

DO 

<5 I 
'6 I 

29 

Minor Ri»d Appto.>eh LOS value.s art bastQ on avtra;t detey lof a~ vetii.::lt mo·:ements 

LOS F 3 2 
LOS F 32 
LOS F 32 

LOS.A 00 
LOSA 00 

NA OD 

LOSA 00 
LOSA 00 

NA OD 

LOSO 06 
LOSO 06 

NA 3 2 

GTA c o ns ul ton ts 

Sito: Ul~m•te·AM 

2:' s 098 I 26 67 
22 5 095 I 15 67 
2~ 5 095 1 13 67 

00 000 I 13 "6.6 
00 000 000 il:>D 
00 OCJ 000 SS!.E-

00 OOJ 000 6j,0 

03 0':? 066 .(5 & 

03 000 0 t)) 59. 

45 095 I 00 24.5 
45 095 I 00 2• 6 

2~ 5 002 002 554 

MA. lnterse:ticn LOS •M Major Rood Awoech LOS values are Met A;~~:able tor 'Nf-:J.W&f s~n eon:tol sm:e the overa;e celay h not e Qood LOS me3wre di..e to zero dd.:eys essociated with 
rrepr roed movements 
S!ORA Stondord Delay S.looel ined. 

"Ultimate" Intersection Performance - PM Peak Period 

MOVEMENT SUMMARY 
Intersection 2 
U.t.mate 
PM Pea~ Penod 
G1veway 1 Yle'd (Two·Way) 

R 
Approeth 

Eatt Alt«!fial Rood 
L 

Approach 

Wuc Merul Road 
11 T 
12 R 

Ape:iroeth 

SOl.thWtst \:l itabn 

32 R 
Approe.th 

AJl\l!hk~s 

18 

15 
2164 
217S 

11S€ 

8 
12'J' 

:1411 

Level ofSerlk:e (LOS) Method Delay (RTA N.SV'.') 

0.0 D.625 
0.0 0625 
00 0625 

O.D 0 559 
o.o D.559 
00 0 559 

O.D 0.307 
•l.O o :•o 
o.o 0307 

0.0 0.126 
0 .0 o.ns 

0.0 0.625 

\~hide movemen! LOS va?ues 01e based en eventge dtt:J~ per movemtnl 

2:W.~ 
2..'0.6 
2209 

7 4 
00 
0 I 

o.o 
112 7 

06 

.C3.3 
' 3.3 

1.6 

Mnor R~ Api)r03:h LOS vaktes ere base:! on .:ivera;;e delay for .:ill vetil:le movements 

LOS F I 8 
LOS F I 8 
LOS F I 3 

LOSA 00 
LOSA 00 

~A 00 

LOS A 00 
LOS F 06 

NA 06 

LOSO 03 
LOSO 03 

NA 1 6 

Site: Ultim3te·PM 

12.7 099 I 05 e3 
1~ 7 0 93 I 05 8.3 
12 7 09S: I 05 83 

00 000 I 17 <8 6 
00 000 000 6J.O 
00 000 DO > 5~.& 

00 OOl 000 6l.O 

" 093 I OJ "0 

" 001 001 557 

1 9 095 o sa 25.4 
1 9 09S 093 25.4 

12.7 001 002 57.4 

NA lnterse-:rion LOS al"ld S.te)or RMdAppro5ch LOS vsluu are N:t Api:;li:ebte 1of r-"'<>w.:iy .sign con:rol sin:e the aver&'1t dmy is r ot a good LOS me.:twre due to zero delay.s. associated with 
ru.Pr road m..."""Vemenh 
SIOR.A Stand) rd Delay Model used 
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30 
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" Precinct 1 and 2" Intersection Performance - AM Peak Period 

MOVEMENT SUMMARY 
Intersection 3 
BaseCase 
AM Pea< 
Roondabout 

Approath 

EastArterialRo.sd 
L 
T 
R 

Approac.h 

Hor.h. Cole-ttor Roed 
7 L 
6 T 

R 
Approcd 1 

\\'tst Atte<bl Road 
10 L 
11 T 
12 I\ 

Approac.n 

)2 

<o 

111 

6J 
17< 

<02 
7 

2l? 
6~S 

2()37 

Level o' sernce (LOS) -.1ethoo Delay (RTA NS\'\') 

0.0 
a.a 
o.o 
0.0 

0.0 
a.a 
O.J 
0.0 

0.0 
0.0 
0.0 
•J.O 

O.':i 
0.0 
0 .0 
a.a 

a.a 

0 042 
0 042 
0042 
0042 

o.o:is 
a.us 
0.115 
0.115 

0 596 
0.596 
0.444 

0596 

0:68 
06:l9 

0639 
0639 

06:l9 

Vehkte movenent LOS va'ues are based en a\·erage dflay per m0'1ement 

S6 
H 

11 6 
100 

6 .1 
5.2 

1!lS 
71 

1e .. 2 
14.Ei 

20.6 
17 6 

62 
•9 

10 . .C 
5: 

lntel'le(tion and A:iiw.iach \.OS value-s are based on averaoe del5y foc aD \'eh c!e mo-~-e~n:s 
Roi.lr:iabo\li Ca;;etlf'/ J.loeel· SIORA Sleind.:ud 
SIOflA 5t~ndard Oe~y ~o;:el used 

LOSA 
LOSA 

LOS.A 
LOSA 

LOSA 
LOSA 
LOSA 
LOSA 

LCSB 
LCS B 
LCSB 
LCS B 

LOSA 
LOSA 
LOS A 
LOSA 

LOSA 

02 
02 
02 
02 

02 
06 

06 
06 

63 
63 
33 

63 

11 

S• 
54 
54 

63 

13 
1 3 
1.3 

1.3 

1.2 
4.3 
4.3 
4 3 

60 
)6 1 

'3&.1 
~61 

•3.9 

"Precinct l and 2" Intersection Performance - PM Peak Period 

MOVEMENT SUMMARY 
lnter>ectlOO 3 
BaseCase 
PM Pea< 
Rooncabout 

Approe.th 

Eest Anerlal R~ 

4 L 

R 
Approec.h 

Nol"'Jl. Colector Road 
7 

6 

Approac.n 

\'\'est· Arteri3! Road 
ro L 

11 
12 R 

Approt!.th 

AIVehk:les 

1.! 

22 

21 
SQI 

27< 
956 

2JQ 
.( .. q 

2037 

Level o1 Servk:e. (LOS) Mattlod Dela~· (RTA NS\\'). 

a.a 
O:J 
0.0 
0 .0 

0.0 
0.0 
0.0 
M 

0.0 
0.0 
00 
O.J 

00 
0.0 
00 
a.a 

0.0 

0.03!:' 
00:!9 
0 039 
0 0:;9 

0 1~7 
O.S~7 

0597 
0 5.97 

0 200 
o.:oo 
0210 
0.2 10 

0233 
0 353 
0 35:> 
a :i.s3 

0.$97 

Vehiele mo\lemem LOS "'"!Ues are based en average del.!!l~ per movement 

Sc.S 
7.6 

1SS 
1Z 6 

63 
5.7 

111 
72 

6 4 
4.:l 

11 9 
&.4 

62 
5.5 

11 0 

5& 

7.3 

lnierseetton ano Apprcsch LOS \!31ues are ba!.ed on l\'fH&ge del.!!l~ tor ah vehicle movemen:s 
Rouncabou1 Capscrty Mx:el: SIORA Ste.nd5rd 
S!ORJ.. Srarldard Delay l\todel used 
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LOSA 
LOSA 
LCSB 
LOS·A 

LOSA 
LOSA 
LOSA 
Los..:i. 

LOSA 
LOSA 
LOSA 
LOSA 

LOS A 
LOSA 
LOSA 
LOS A 

LOS A. 

02 
02 
02 
02 

09 ., 
47 ., 

I I 

r 1 
1 2 
r 2 

1 2 
2 1 
2 1 

2 1 

4 7 

1.4 
1.4 ,. 
r 4 

6.5 
?.3,2 
33.2 
33.:2 

7.4 
74 

s: 
6 2 

6 4 
14 9 

14 9 

U 9 

oga 
098 
OSJ 
095 

0 27 
0 31 
0 37 
035 

0 s.c 

0 7< 
07• 
0 7• 
0 7< 

Ot: 
oss 
057 

0 55 

0 55 
0 SS 
0 5• 
0 5' 

0 I.ii 
0 ' 9 
0 •9 
0 •8 

05) 

GTAc o nsu l to n t s 

Site: 83stC3Se·AM 

0 51 
0 42 
01a 
065 

ose 
040 
075 
0 57 

1 15 
1 15 

1 O< 
1 11 

0 51 
0 44 

0 S4 
0 45 

067 

072 
063 
OS2 
0 77 

0 61 
0 52 
0 76 
060 

063 
0•9 
0 72 
06'3 

058 
051 

0 63 
0 53 

059 

-''S.4 
so.a 
t S.7 
<8 4 

'.!€.0 
36.1 

35.7 
35.E-

S:J.1 
5(;6 

'~.s 
SJ5 

«6 

:1.6 
~1.2 

39.1 
39.6 

t 3.5 
t3. 1 

' 0 5 
~ 1.7 

~.6 
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GTAconsultonts 

"Ultimate" Intersection 3 Layout 

Collector Road 

100 00100 10 

I 
I 
! 

) ) J I l, 

( v .J c 
'• ~ ~ -,, -

"' - "O 
IC 

£? - 0 
c ....... "" §. ~ " ~ 

s 
"' ~ 3 0 

" - < "- -... c 
~ 

4 (' 

10 

( 

Collector Road 
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"Ultimate" Intersection Performance - AM Peak Period 

MOVEMENT SUMMARY 
lnter!ection 3 
Utmale 
AM Paa\< 
Stgnas • Ffxeo Time Cycte Tine= 120 se:onds (User·Gh,·en Cycle Time) 

Approach 

T 

R 

East Arteriitl Road 
L 

Approeth 

N:>r.h Colet tor Road 
7 L 
& T 

R 

Approech 

West. Mera! Roed 
10 L 
11 T 
12 R 

Approach 

''2 
7 

23? 

6•5 

25t2 

376• 

Level o'SeMCe (LOS) ~'\elhod Deley (RTA NSW). 

0.0 
0.0 
0.0 
0.0 

0 .0 
0.0 
0.0 
oJ.O 

0.·l 
iJ..:) 

0.0 
0.0 

O.J 
0.0 
0.0 
0.0 

00 

0064 
0064 
0315 
0315 

0002 
0 167 
0.431 
0 431 

0566 
0016 
0613 
o.613 

0.166 
0622 
0003 
0 622 

0622 

\~Kie movement LOS v&uu e1e tase<t en 11\'erage de1:iy per movement 

6-6.4 
61.3 
E~.S 

67.9 

10,4 

' 09 
64.6 

30.6 

54 

lnters.ec.tbl and Ai;proa:h LOS values are b.Med on !h~t&Qe Clel3y for all 11en cie movenen'.s 
SIORA Standard De.lay Moc~ 1.:sod 

LOSE 
LOSE 

LOSE 
LOSE 

LOSA 
LOSA 
LOSA 
LOS /I 

LOSA 
LOS C 
LOSE 

LOSC 

LOS->L 
LOSA 
LOSA 
LOSA 

LOSA 

05 
05 
1 9 

1 9 

00 
II 

06 
I I 

1'3 
03 
69 

14 3 

04 
60 
00 
60 

1'3 

"Ultimate" Intersection Performance - PM Peak Period 
MOVEMENT SUMMARY 
lnlersecuon 3 
Utmale 
PM Pea< 
Signats • Rxea Time Cyc e nn-.e = 120 se:.o.,ds (User-01 .. •r:n Cycle Time) 

AppJoach 

T 

R 

Ee11: Arterial Road 
4 L 

Approac.h 

T 

R 

MorJi· Col*ttor Road 
7 L 
6 T 

R 
Ai>Qfoac.h 

WttlMerbtRoad 
ID L 
11 T 
12 ~ 

Approac.h 

AIVthic.'81 

,. 
22 

21 
1378 
27• 

2173 

133 
7 

2)6 

2'.!0 
H>J3 

I 

124.CJ 

L~el of SeMee (LOS) Metl'tod Delay (RTA NS.\') 

a.a 
acJ 
a.a 
a.a 

0.0 
0 .0 
0 .0 
00 

OJ 
O.l 
•l.J 
o.o 

0.0 
a.a 
0.0 
•J.O 

00 

0064 
0 064 
J 136 
0 136 

0016 
Ore.I 
a.631 

0 6&4 

o:s9 
0016 
0613 
0.6 13 

0 :!15 
a271 
0.015 
0271 

0 6&4 

Vehicle ITIO\-'eml!ll'li LOS va'ues are based en aver:tge de.l.,y pe.r mo-1ement 

U 4 
61 3 
e~ 3 
€60 

69 
27 

10.5 
37 

63 
•0.9 
€46 
38.7 

7& 
I 6 

12.2 
:? 9 

77 

lnlersection and..1.pproa:h LOS voluu are based on e\·eroge deby for eU \-eh1cle movements 
SIORA Standard Delay Mocel used 

13101 l doc-13A1177000-Appendix D 

LOSE 
LOSE 

LOSE 
LOSE 

LOSA 
LOSA 

L0$A 

LOSA 

LOSA 
LOSC 
LOSE 

LOS C 

LOSA 
LOSA 
LOSA 

LOS A 

LOSA 

05 
05 
oa 
oa 

0 0 
95 
~2 

95 

I 2 
03 
69 
69 

0 4 
io 
00 
20 

95 

3 4 
34 

1~.3 

13-.3 

0.0 
75 
4.3 
7.5 

S96 
2 4 

~s ... 
95'.6 

3.0 
56.3 
00 

563 

34 
34 
56 
56 

02 
6S 2 

15.S 
e.i; 2 

~o 

1~.7 

0 I 
IH 

66 2 

098 
098 
I Ol 
093 

oas 
oaa 
0 2' 
0 10 

070 
003 
I Ol 
001 

DOC 
0 16 
00! 
0 IS 

027 

093 
093 
on 
093 

0 OS 
0 19 

0 20 
0 i9 

0 17 
aa3 
>Ol 
06< 

OOQ 
0.03 
0 17 
oo; 

021 

GTA c o nsu l tonts 

Site: Ultimat•·AM 

067 
0 65 
072 
0 70 

o sa 
007 
064 
01< 

060 
056 
osa 
060 

062 
0 15 
061 
D 19 

029 

2.0:1 
1-&.S 
1~.7 

tS-.6 

.t.9.:! 
57.0 
.t.~.2 

55.0 

.t.J.O 
2.t..4 
2il.6 
2S-.4 

.t.S:.4 

55.< 
.t.7.0 
5.t..6 

'7,0 

Sit•: Ultlmato·PM 

067 
065 
068 
067 

o sa 
o ia 
06' 
0 24 

059 
056 
060 
0 71 

062 
003 
063 
o 1a 

028 

20' 
19.S 
19.9 
19.6 

.t.9.4 
l'i.7 
.t.3.6 
ss: 
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"Precinct l and 2" Intersection Performance - AM Peak Period 
MOVEMENT SUMMARY 
Intersection.' 
BaseCase 
Af.1 Pea!< Period 
Giveway / Yle!d (Two-'/\'a'f) 

AWoath 

Eotl Arterial Road 
L 

APP'oath 

West: Merb.1 Road 
II T 
12 R 

Approach 

See.th \.\'e-st Mt<lbn 
n " Approeth 

Aft \li!~kles 

1 
66 
67 

,. 
1:.?7 
3'6 

1161 

1 
1162 

66 
66 

1642 

l evel ofSeNlce (LOS) ~lhOd Delay (RTA N$\\'} 

0.0 0163 
0.0 016l 
0.0 0163 

0.0 0.176 
0.0 017& 
0.0 0176 

0.0 0595 
0.0 0002 
M ()595 

0.0 0 140 
o.o 0140 

0.0 0595 

Vehlc.le movement LOS values are hued Cl'1 a~·eraoe de-by per movement 

17 6 
17.7 

17 7 

7.4 
0.0 
0 4 

00 
&6 

00 

10.7 
10.7 

1 3 

Minot R~ Ap;n03;h LOS vaUes. are bated on a"Vera;e 0.1y to1 a• vehi~~ move.merts 

LCSB 07 '7 
LOSB 07 4 7 

LOSB 07 47 

LOSA 00 0.0 
LOSA 00 0.0 

NA 00 00 

LOSA 00 00 
LOSA 00 00 

NA OD OD 

LOSA 03 22 
LOS~ 03 :! = 

NA 07 47 

GTA c o n sul ton ts 

Site: Basecase-AM 

oa2 06!1 30.1 
oa2 09• J0.1 
oa2 O!'< :16.1 

000 I 13 .C.5.6 
ooa 000 60.0 
000 DOG 5~.3 

000 000 60.0 
040 057 "'7 
00-l Ol>l 6J.O 

06• 08' '°' 06• 06• .tJ.9 

006 009 57.2 

NA. lrterse:::tfon LOS a.n:l Ii.hi;>: Road Approl:th LOS velun ere rbt A;pli:eb!e fOf t.w··Nay stgn con"Jd: sin:e lhe n·.-era;e celay is rot a good LOS me!lsi.:rt- a1..e to zero de!eY$ 1noc111ited 'Mth 
me}or roed mcvemenls 
SIORA Slendard Oe.!ay Mo:el u-sed 

"Precinct l and 2" Intersection Performance - PM Peak Period 
MOVEMENT SUMMARY 
Intersection.: 
Prectn'11&2 
PM Pea< Per c<l 
Gl\'eway I Yi!'d (TWO-'t\'a'f} 

R 

Approeeh 

East: Anertal Road 
L 

Appl'Oll!th 

\\'est.Arterial Rood 
II T 
12 " Approath 

SOI.DI 'lo\'ut Mtdbn 
32 " Approeth 

AflV!hk:tn 

31 

)~ 

·~ 8<9 
817 

6•0 

641 

37 
37 

161) 

Le\·el o! Se Mee (LOS) Method Oe{ay (RTA NS\\'}. 

a.a 0.106 
0.0 0106 
0.0 0106 

a.a 0461 
o.o 0 461 
0.0 0461 

0.0 o.ns 
o.o 0002 
0.0 03-26 

0.0 0076 
0.0 0076 

0.0 0461 

Vehkle movemen! LOS vslues are based en l\'er&O' d!~Y per mcr.rement 

17.6 
17 7 
17 7 

7 4 
00 
0.4 

0.0 
12 s 
00 

10 5 
105 

09 

Mnor R03dApj)t03:h LOS vakl&s are baH-~ on ~1era;e del!l)' tor ~I vtl"J:le movamtrlt 

LOSB D• '7 
LOSB 0 4 '7 
LCS B o • '7 

LOS A 00 00 
LOSA 00 00 

NA DO 00 

LOS"1 00 00 
LOSA 00 00 

~A oa OD 

LOSA 02 I 2 
LOSA 02 1 2 

NA 04 27 

Slit: 83SeC3se·PM 

OB~ 093 :16~ 

082 094 36 I 

082 094 :16 1 

OO•J I 13 <H 
000 000 6il0 
OOJ 006 59.3 

000 000 60.0 
067 osa <3 4 
OOJ 000 6J.O 

062 063 -'1 , 1 

062 063 .t1.1 

003 000 S&.1 

NA lntersecticn LOS a.-.o Mepr Road Approeth LOS ·11t1Jes ere l.j:t Appr.atte for r:otc-Wtt/ sign con"JOI $Ince the avera~e oelay is ooa. a 9()0CI LOS measure di.:e to zezo ~•V!> assocweo .. ..,th 
ll'tllj t)l' road movem&nts 
SIDRA Standard Oe1ay 1.1o:el csed 
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"Ultimate" Intersection Performance - AM Peak Period 

MOVEMENT SUMMARY 
lntersectk>n ~ 
lrtmate 
Ahl Pea'< Pe.nod 
Givewa1 I Yie'd (Two-wa·1J 

R 
Approach 

Eatl AAerlsl Road 

Approa.th 

West Arterial Rood 
It T 
12 R 

Approach 

So.Ah We~ Mtdbn 
32 R 

Approeth 

All Vet>~leo 

1 

66 
67 

19 
6S1 
70> 

2' 75 
I 

2<76 

66 
66 

3319 

Le\·el o~Service (LOS) Method Oela)' (R.TANS\\'} 

00 1107 
0.0 1 107 

0.0 1107 

0.0 0 162 
0.0 0 182 
0.0 0 162 

0,0 0.6'.!S 
0.0 0003 
00 06'.!S 

0.0 0.557 
o.a 0 557 

00 I 107 

Vehicle movernenl LOS v&!ues .!Ire based on a~erage delay per moverr.ent 

2i).S 
2iJS 

2336 

7 4 
0.0 
0.2 

0.0 
11 3 
00 

3~.3 

3~.3 

H 

Minot R03'dA;l,or03-eh LOS value$ are b4st: on avera;.e delay for a'll v~l:le m~merts 

LOS F 69 
LOSF 89 
LOSF 89 

LOSA 00 
LOSA 00 

NA 00 

LOSA 00 
LOSA 00 

NA 00 

LOSC 1 5 
L05C I 5 

NA 89 

GTA c o nsul to n t s 

€26 I O,J I 92 65 
626 1°'J I 6• 65 
f:\6 I 00 1 s • 65 

00 000 I 13 <86 
00 000 000 6J.O 
00 OOJ 003 596 

00 00-J 000 6JO 
00 052 06• "6 
00 OOil 000 6JO 

102 095 I OS 26.6 
102 095 I OS 26.6 

ea 00< 006 503 

lolA, lrters.&:ti_,n LOS al\d Me;or Ro&d Ji.wo.ath LOS •1alues are H~t ~;;~:able 1or 'N,o-w~y .51gn tM!l'OI s.in:e the average cttay ls rot a 9ood LCS rne~$ure ca.e to zero deity$ essoc1at&e1 with 
rr e>or road ma.·ernenls 
SIORA Stan<la/d Oeiey Mooet Us.ed 

"Ultimate" Intersection Performance - PM Peak Period 

MOVEMENT SUMMARY 
Intersection 4 

U.t mate 
Pl.1 Pea~ Penoo 
Glveway I Yie'd (Two-·Nay1 

R 

Approach 

~st Atterbl RO&U 
L 

Approach 

\\'ur M etbl Road 
11 T 
12 1' 

Approach 

So.th We~ lr1edi3n 
32 R 

Approach 

UVet,k~s 

37 
3! 

<t 
2-06S 
211' 

120~ 

1 
1203 

37 
37 

l3i2 

Level o' Service (LOSJ MethOd Delay (RTA NS•N). 

0.0 I 000° 
0.0 1 ooo' 
00 1 000 

0.0 0 543 
0.0 0 543 
0.0 0 543 

0 .0 0 306 
0 .0 0 025 
0.0 0306 

0.0 0378 
0.0 0376 

0.0 1 000 

Vehicle mo"'ement LOS v~!ues are bas.eden everaoe deby per m0'1tmeN 

J'69 
JZ65' 
326~ 

7 4 
00 
02 

00 
! 3 J, 

0 I 

'08 
406 

<2 

l.finor Ro3dAp~M:h LOS vak.le.s ere b:l5eo on average delay for a~ vetn:~ movemerts 

LOS F 48 
LOSF 48 

LOSF 4 8 

LOSA 00 
LOSA 00 

NA 00 

LOSA 00 
LOS F 0 I 

NA 0 1 

LOSC 09 
lOSC 09 

NA .. 

Site: Ult1m~t~PM 

3~6 1 OJ I 28 SP 
338 I OJ I 28 5& 

33 B 1 OJ I 28 59 

00 OOJ 114 -4t.6 
00 OOJ 000 ~JO 

00 OOJ 003 Si' 7 

00 000 000 600 
0 4 0 97 099 17 5 
04 000 000 SH 

63 095 I 01 :?a l 
63 0 9S I 01 26 I 

336 002 004 536 

NA lnterff:tlon LOS ano Major R* Approech LOS Vl!ll1JeS ere Uot Ap;:it:eble fOf t.,'f>.'lltTJ sign con:rol sm:e the avera;e Cetay ts note i;ood LOS measure <11.rt lo zero de1eys enorn1ted '.\1th 
me}Df road m::-•enents 
SIORA Standard Oe•ay MOCel used 
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GTA c o ns u ltont s 

"Precinct l and 2" Intersection Performance - AM Peak Period 
MOVEMENT SUMMARY 
lnlersectK>O 5 
Basecase 
AM Peal< Penod 
Glve· .... ay I Yle'd (Two-'/\'ay) 

R 
Approetil 

Eut: .A.tteri~l Road 
L 

s 
Approeth 

West: Arteri.:11 Road 
11 T 
12 R 

Approath 

S<Mh West. Me-di~ 
32 R 

Approe.th 

AJIVerklos 

1 
257 

25'5 

73 
2~~ 

327 

9l• 
1 

9·:s 

257 

2S7 

17L1 

l e\•el of Service (LOS) '.tethod ~ay (RTA NS'>.'\'). 

O.D 0.479 
•l.·J 0 .479 
0.0 0.479 

o.o 0. 170 
0.0 0.170 
a.a 0. 170 

0.0 0 46' 
0.0 0.002 
0.0 0.454 

0.0 0.4 16 

•J.O 0.416 

0.0 0.479 

Vehicle movement LOS va!ues ate tased en l!l\"erage deb1 per movement 

17.3 
17.4 
17,4 

7.4 
o.o 
1 7 

00 

6S 
0.0 

10.3 

10.3 

.;.4 

Mno1 ROld Ap;roa·:h LOS values ere Mu: on w1era;e dell!ly for 3!1 vetik le mo·1eme11ls-

LCSS 27 1~.5 

LOSS 27 1$.6 

LOSS 27 16.6 

LOSA 00 0.0 
LOSA DO 0.0 ,... 00 00 

LOSA 00 00 

LOSA 0 0 00 
NA 00 00 

LOSA 1 2 86 
LOS.A 1 2 86 

NA 2 7 1~6 

Site: 83SIC3Se·AM 

oa2 I C>J 36.3 
oa2 1 07 JC .. ~ 
oa2 I 07 36.3 

000 0 99 '~.6 

0 00 OC>J SJ.O 
0 00 022 57. 1 

OO<l 000 6l0 

039 0 56 •M 
OOJ OC>J 6l.O 

062 090 l 1.:? 

062 090 '1.~ 

0.21 033 s1.: 

NA tnlersecticn LOS ana Majot RO&d Approech LOS vel?JCS are l~~I A.;:p~:Mlle fOf r.vc-way s19n rnn:Jol sm:e the ave~we ~el?iy 1s rot a ;ood LOS rnea:wre a1..e lo zeto de!a;·s. auocl8ted ·.v1th 
1rejot road mc\:ements 
SlORA Stendatd Oe!ey Model used 

"Precinct l and 2" Intersection Performance - PM Peak Period 
MOVEMENT SUMMARY 
Intersection 5 
Basecase 
PM Peal< Per co 
Glvtiway J Yie d (iV.'0-'Nay) 

~ 

Approei;.h 

East. Arterial Roed 
L 

Approach 

\\'es1: Arteri!I Road 
11 T 
12 ~ 

Approach 

South Wtst Me-diMl 

32 R 

Approech 

Al1Vehic'8$ 

14.2 

1'3 

167 
661 

a.:a 

' 93 
1 

SJJ 

1•2 
1.:.2 

163• 

Le~·el of Se Nice (LOS) \iethod Deley (RTANS .. '\'). 

0.0 0:?67 
0.0 o: s1 
0.0 o:s1 

0.0 0.440 
O.J 0 .4•0 
0.0 0 440 

0.0 0 :ss 
0.0 0 .002 
a.a 0:?56 

0 .0 o.":;o 
0.0 o.: :;o 

0.0 0 440 

Vehkle MO\lel'\"let'lt LOS values a1e bued on ao:eraoe del!y per movemer.1 

1S.7 
1S6 

15.6 

7.4 
O.D 
1 6 

OD 
11 p 

0 0 

9.4 
9.4 

3' 

Mino1 Roxi A;JµrO!:h LOS valuas a~ based on a·1era; e dela~· tcr alt vt-N:le n-0·1aments 

LOSS ' 3 66 
LOSS 1 3 66 
LCS S 1 3 56 

LOSA DO D.D 
LOS> DO O.D 

NA DD 00 

LOSA 00 00 
LOSA OD OD 

NA DD OD 

LOSA 06 3~ 

LOSA 06 3.fi 

N• 1 3 &6 

Sito: BosoCon-PM 

D7a 096 37.3 
0 78 0 97 37.3 

D 78 0 97 J7.3 

000 0!?9 4~.e-

DOl 000 6l.O 

000 022 57._:i 

000 000 60.0 
064 0 67 tJ.r 
000 000 60.0 

055 062 41.9 
D SS 062 41.9 

D 12 027 53.7 

NA lnterse-:ticn LOS ano "-le;or Road Approath LOS velues ere Net A~pll:ab!e fOf t' .... e-way sign eon:rol sin:e the a·.ttrave- delay is not e. good t OS !Tlet'S1.me ei.:e to zeio delli'S euoc1ated •A'fttl 
1rejor roed mv~ements 
SICA.A Sland111d Oe~ey Model used 
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"Ultimate" Intersection 5 Layout 
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"Ultimate" Intersection Performance - AM Peak Period 
MOVEMENT SUMMARY 
Intersection 5 
U:timate 
AM Pea~ Per Od 
Sl:lna s ·Fixed Time Cyc e Ti'!le = ·20 seco•ds (User-Given Cycle Time) 

1 •J.O 0.694 
R 257 0.0 0.694 

Approec.h 25'.I 0.0 0694 

East: Arterial Road 
L n 0.0 0:?22 

$ T 613 0.0 0.222 
Approeth 691 0.0 0.222 

\'\'estA.rtena!Roe.d 
11 T 2215 o.o 0.710 
12 ~ 0.0 0004 

Approeth 221& 0.0 0 710 

AJIVeh.ltlN 316' 0.0 0 710 

level of Servk:e (LOS) Method Oele» (RTA NS1.'\'} 

Vehitte mot1emen! LOS vatues are t:ased en e~·er* del3J per movement 

67.0 
£6.fl 
£6P 

f..2 
0.6 
1.S 

1.5 
60 
1 s 

66 

lnter~hon en:! ApPfC!lth LOS value' are b!t~ecl on !l\'erage de~y fOf ell \'eh t !e mo'.enems 
SIOAA Standard Oele~· liA~el used. 

LOSE 77 
LOSE 77 
LOSE 77 

LOSA 1 2 
LOSA " LOSA 1 3 

LOSA 97 
LOSA 00 
LOSA 97 

LOSA 97 

"Ultimate" Intersection Performance - PM Peak Period 
MOVEMENT SUMMARY 
lntersecuon 5 
U t mate 
PM Pea'r< Per od 
Sl:lna s • F!Xe<l Time Cycle Ti'!le = 120 seoonds (User-Given Cycle Time) 

0.0 0.576 
,,2 0.0 0.576 

Approech 1• 3 0.0 0 576 

E&st:Arterlal Road 
L 187 0.0 0636 
T 1878 0.0 0.636 

Approeth 205: 0.0 0.636 

\'\'est Arterial Roed 
11 T 1072 0.0 0.330 
12 R 0.0 0016 

Appr08th 1073 0.0 0330 

All Ve~k ... 3281 0.0 0 .636 

Level of Ser.ice (LOS) Method Oel11y (RTA NS•/'o') 
Vehitle n»vemen1 LOS voiuts are based en 11\'e:oge del.ly per moveiren1 

·~ s 6&4 
6Eo 4 

56 
1 1 
1.6 

0.7 
6 1 
07 

4.4 

lnters.ettlOn 11n::JA;lprc11ch LOS values are based on 11ver~ del3y for Ill \-eh.de movefT'lerr.s 
SICR.A St!lOdard Oete.y Mooe! used 

1310 I I doc-13A 1177000-Appendix F 

LCSE 0 
LOSE 0 
LOSE 43 

LOS.:.. 75 
LOSA 75 
LOSA 75 

LOSA 22 
LOSA 00 
LOSA 22 

LOSA 75 

GTA c o nsult ants 

Site: u111mate-AM 

S4 2 I Ou 064 1s..e 
~4 2 1 00 OS• 1H 
~4 2 1 00 OS• 1'i.9 

6 7 007 099 t-S.C• 

H 007 006 5'.1.3 
66 007 0 16 57.1 

.SB.I 0 17 0 16 56.& 
00 005 063 480 

0 &61 0 17 0 ., 56.6 

Hd 021 0 21 4.&.4 

Site: Ultimate-PM 

~03 t 00 D7a 19.4 
303 I ()>J 07a 194 

303 1 00 073 19 4 

5: 3 0 14 I 01 '7 Eo 

$~7 0 14 0 13 S7 ~ 
:::? 7 0 1• 0 21 5'6.3 

15-6 003 007 S.'.4 
DO 005 063 <78 

0 156 003 007 58.4 

527 0 16 0 19 s::u. 
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13A 1177CXJO 
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GTA c o nsu lto nts 

"Precinct 1 and 2" Intersection 6 Layout 

Collector Road 

0 

Col lector Road 0 
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"Precinct 1 and 2" Intersection Performance - AM Peak Period 

MOVEMENT SUMMARY 
lntef'Jecoon 6 
Bas.Case 
AM Pea~ 
Glve.,.,.ay I Yie'd (Two-Way) 

" Approach 

East Meribl Road 
L 
R 

Approeth 

Nortn: COlt:tor Road 
7 L 

T 
Approec:tt 

AllVth~los 

111 
112 

J2 
22' 
2S6 

79< 
1 

7SS 

11!2 

lh-el of Stl\'te (LO.SJ MfthOd Oel!)' (RTA NSW} 

0 .0 0 166 
0.0 0.1SS 
0.0 0166 

0.0 0.138 
0 .0 0 138 
0.0 0 138 

0.0 0426 
0.0 0 428 
0.0 0.426 

0.0 0428 

Venk!e novenem LOS value. .are tned en .even~oe d!l;ly per movement 

11.0 
13.Z 

1~.2 

7.4 
76 
76 

H 
1.6 
8.7 

89 

Minot RoxlAp?f~Ch LOS values are b3std on overa;e de-lay tor 31 vehicle mo•,emert' 

LOSA 07 sz 
LOSA 07 sz 
LOSA 07 s: 

LOSA 00 00 
LOSA 00 OD 

NA 00 00 

LOSA 40 279 
LOSA 40 27.9 

NA 40 27.9 

NA 40 27 9 

GTA c o nsu l t ont s 

Site: B~SIC~se·AM 

071 058 3~.~ 

0 71 09il 3~. I 
071 09il 3;,1 

OOJ 063 ·~.6 

000 066 l.S4 

0 0.J 066 <85 

0 SJ 030 -'2 0 

0 SJ 036 .t:!.4 

OSl 0 30 -'2.0 

OlJ 0 44 -'2 ~ 

14A. lr.terse:lion LOS an:t Mej.)r Rood Approech LOS velues e:rt- Not Ap;:li:~e fOf' t.vo-way si-;in (OO°Jol sin:e the overa;e C'tlay Is rot a 'ood LOS Me3Sllft d" e to : ere delays assoc1eted with 
me~ road mcvenents 
SIORJ.. Standard Oe:ey M:X:el IJs.ed 

"Precinct l and 2" Intersection Performance - PM Peak Period 
MOVEMENT SUMMARY 
lntersec!IOn 6 
BaseCase 
PIA Pea< 
Gl'Je'.'.'3,' I Yie d (Two-'A'ay) 

R 

-th 

East Merill Rood 

L 
R 

Approeeh 

Nor.o: Cohtto< Road 
7 L 

T 
Apptoecti 

AJJVtf'!IC'8s 

61 
62 

80 
S'?IJ 

600 

' le 

4?9 

1161 

Le-.'el o1' Serlite (LOS} Method ~II)' {RTA NSl/I/} 

00 0 106 
ao 0 106 

00 0 106 

0.0 0 355 
0.0 Q :!SS 
00 O:lSS 

00 0 237 
0 .0 0 :-37 
0.0 on1 

00 0355 

Vehkle movemen: LOS value1 are ~sed en avera;e deby per movement 

110 
13.2 
13 2 

7. 
7.6 
76 

11 2 

• .1 
11: 

~2 

1 .. hnor Roxi Appr~-:h LOS va~Je' ere b:!t~c on avtflOC delay for a't vehi:~ f1"0·1emenls 

LOSA 04 :?9 
LOSA 04 29 

LOSA 04 :?P 

LOSA 00 00 
LOSA 00 00 

NA 00 00 

LOSA 24 17 1 
LOS~ 2• 17. 1 

NA 24 17.1 

NA l4 17 I 

Site: B~SIC~St·PM 

070 076 Ji.O 
070 09il 3;_1 

070 069 JS 1 

OO•J 063 45.6 

OM 068 'i..a 
000 066 ·~ 5 

01>J 0 19 Lj.5 

0 70 061 ''·· 070 0 19 LQ.5 

030 049 L4,S 

NA. lntenection LOS eoo Major Rood AppJo.ach LOS values ere N~I A;picable for r.vc-wny s~n con;-o1 smce the a.vera;e Ccl,y is not o OOod LOS mel!lsurc cue lo zero dt!t}'S au.oclated with 
me,lot road mo-.•efTlMts 
SIOR.A Standard Oe!ay Mocef csed 
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GTAconsultonts 

"Ultimate" Intersection 6 Layout 

Collector Road 

14014 

? J.+. 
~ -
~ ~ .. 
fi -0 
c. 

60 

Collector Road 
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"Ultimate" Intersection Performance - AM Peak Period 

MOVEMENT SUMMARY 
1n1erucuon6 
u.~male 
Al~ Peak 
Slgna's • Flxeo T1ma Cyc e TI-ne = 120 seconds (User·Grven Cycle nme) 

R 

AQc::lfoatfl 

Eatt Menal R.oed 
L 
T 
R 

AWOO<• 
N)rJ\ Colt:t0t Road 

7 L 
£ T 

'I 
Apptoech 

Wttt Arterbl t\080 
10 L 
· 1 T 
12 R 

Appro1cn 

1o;t 

79€ 

131: 
1 

1316 

Lt\tJ o'SeMct (LOSJ Ml!ithod ~ay {RTA NSW) 

O.J 
o.c 
0.0 
00 

O.•J 
Q_Q 

O.J 
O? 

0.0 
O.J 
0.0 
0.0 

00 

0012 
0012 
0649 
0649 

0 I AS 
0 1'3 
0645 
0645 

Os.<6 
0022 
0022 
Os.<6 

0642 
0642 
0014 

0642 

0649 

\ 'enlde mowtment LOS valutt are t!ase<t on l\'ettllgO deby pet ftlO'ttment 

!19 
!3 7 
ES9 

U1 

~01 

lnlenecbon 1nd A&proath LOS veilutt ere based on averBQe dt'-Y fOf 1Jl \'Oh cle tTlOVtnena 
S10RA StMd1rd De.'ay Mooel u5ed. 

LOSE 
L030 
LOSE 
LOSE 

LOS.> 
LO~A 

LOS• 
LOSA 

LOSB 
LOSE 
LOSE 
LOSB 

LOSC 
LOSB 
LOSB 
LOSB 

LOSB 

0 1 
0 1 
66 
66 

06 
07 
38 

35 

168 
0 I 
0 1 

168 

27 2 
:12 
00 

'27 2 

272 

"Ultimate" Intersection Performance - PM Peak Period 

MOVEMENT SUMMARY 
tnlersecton 6 
Utmale 
PM Pea< 
Sogna s. Axec !Me C-fC en,,.: 120 seto.ids (User-Or.en Cycle ilmtl 

Approad1 

T 

'I 

E.,t J.rte<bl Road 
L 
T 
II 

Apoc'oach 

HO.-.h COlt:t« ROOd 
7 L 
e 

Approa.th 

\'\'etI Artenat Roed 
10 L 
11 T 

12 R 
A.pptott~ 

I 

61 
63 

.CJ.! 
1 

1 
«J 

294• 

le-.o. o' StM!:e (lOS1 \ielhOd Oelay (RT~ NSN} 

0.0 
0.0 
0.0 
a.a 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
M 
OJ 

00 

0019 
0019 
a 564 
0 564 

0 450 
0 450 
Q 59& 
0~98 

0197 
0022 
0 022 
!) 197 

0598 

\'thlcle mo\·e~fl~ LOS l/Ol\;tt are bsed en r.'e1ape de by per rrovtf"!et\l 

!7.1 
~e& 
10• 
102 

13.8 

lnlersecUon enc ~os:h LOS vofues are b .. uedon •~-eraoe de•y tO( 11 voe hide moveMen:t 
SORA ~tand1rd O!~ey Mocet used 

131011doc-13A 1177000-Appendix G 

LOSE 
LOSE 
LOSE 
LOSE 

LOSA 
LOSA 
LOSA 
LOSA 

LOSA 
LOSE 
LOSE 
LOS• 

LOSO 
LOSO 
LOSO 
LOS C 

LOSA 

0 I 
0. 

37 
37 

32 
32 
27 
32 

32 
0 I 
0 I 
32 

"7 ,., 
0 1 ,., 

1'7 

'17 4 
06 
06 

117 4 

l>ll• 
1~4 

02 
1"14 

1>-0 4 

06 
06 

::!6.1 
:6 1 

2:.1 
06 
06 
~I 

093 
093 
I OJ 
I OJ 

ooe 
ooe 
041 
02J 

081 
097 
097 
0112 

077 
077 
049 
077 

066 

09! 
095 
I 00 
I 0) 

OOi 
OOi 
0 1) 
0 11 

031 
097 
097 
032 

09• 
09• 
01a 
09: 

032 

GTA c onsul to nts 

Silt: UtUmatt·AM 

063 
osa 
082 
OSI 

I 02 
ODS 
073 
036 

064 
059 
062 
064 

095 
070 
064 
0 70 

067 

336 
19 s 
21 I 

3)7 

Site: Ultlmat-.PM 

0&2 
059 
on 
076 

I OS 
009 
063 
031 

065 
059 
062 
065 

066 
080 
065 
01'-l 

0'6 

21.3 
1i7 
19.3 
19 4 

47.7 
57.5 
<7.2 
535 

(1,7 
1i.5 
21.1 
41 s 

'1.7 
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Appendix H 

C ross Section Diagrams 

13A 1177000 

Riverlea. Precinct 2. 
Traffic Assessment 

Appendix H 
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RESERVE 
PArn J VERGE 

! 2·5 4 ·0 
'1 r= ::,. 
I...~ 
'1 I... ' 
"' <::! I 6·5 '1 ~ 

C:( I:: ' 
~ :l 

<::! I:> 
I:>~ 

C:( 

+ 

+ 

~· 43·6m fJrterial Road (3+3 lanes) 
28th trlarch 2074 Notes: \\• Date: 

RIVERLEA walker 7:200 @ f/4 
Rev: fl 
Scale: 

Drawn: 



+ 

+ 

~ 36·6m Arterial Road (2+2 lanes) 
28th 111arch 2074 Notes: \\• Date: 

RIVERLEA walker 7:200@ 114 Scale: 
Rev: 
Drawn: 



< C) 
~ 
~ 
\I) 

\I) 
\I) 
C) 
~ 0·75 2 ·5 7·0 

'I) 

\.) :::. 
~~ 
"' 13 7·8 7·0 7·8 'I)~ 

C( t:: 

~~ 
~~ . 

C( 
26·2 

< 
<:t 
~ 
Q. 

~ 
"' ~ ... 
"' 

~ 26·2m Sub Arterial Road \\• Date: 28th /Ylarch 207'1 Notes: 

RIVERLEA walker 7:200 @ fl'I Scale: 
Rev: fl 
Drawn: 



7·0 2·5 
'I) 
:::.. 

'I) L ~ :::.. 'll L 
L ~ 9·0 7·0 9·0 "' "' 'll L 'll"'IJ 

"' "' cc (:: 'I)~ 

cc § I ~ ::s 
25·0 "'~ ~I;). I;) 

~~I cc 
cc 

Date: 

25 ·Om Diaqonal flxis Road 
Notes: 28th March 201'f \\• 

RIVERLEA Scale: 
Rev: 

7:200 @ fllf 

fl walker 
Drawn: 



PllTJI 

0·75 2 ·0 2 ·65 0·75 

~ ~ 
~ r:- 7·3 7·0 7·3 ~ r:-
"' '3 IE;--------e-----~~--------- "' '3 

~~ ~~ 
"""I:!~ . 27·6 """I:!"::! 
~~~. ----------------~. ~~ 
~ ~ 

27·6m Distributor Road (type 7) 
Date: Notes: 28th tnarch 2014 \\• 

RIVERLEA 1:200@ IN 
Rev: 
Scale: 

fl walker 
Drown: 



RESERVE 

RESERVE 

~ Date: 

RIVERLEA Scale: 
Rev: 
Drawn: 

VERGE PflRKING ROflD PflRK/NG 

2·2 2·5 7·0 2 ·5 2 ·65 
~ :::. 
.... ::l'\ 
~ .... q..7 7·0 7·3 
"' I:. ~~ 

ex:: t: 
'1:l ~ 79·0 I:.~ 
l:l 

ex:: 

79·0m Distributor Road 
(type 2 - adjacent reserve) 

28th March 207lf Notu: 
7:200 @ Alf 

1P 

0·75 
~ . :::. 
.... ::l'\ 

I ~ .... 
"' I:. . ~'1:! 

I ex:: t: . ~~ 
I:. ~ 
l:l . ct: 

\\• 
walker 



0·7 
I PllrH I VERGE 

ROAD VERGE I PRT/.I 

5 7·5 _2 ·85 7 ·0 - 2·85 7·5 Q ·75 - -
4·5 7·0 4·5 

76·0 

~ 76·0m local Road (type 7) 
Notes: Dote: 28th Morch 2074 \\• 

RIVERLEA Scale: 7:200@ M 
Rev: fl walker 
Drown: 1P 



RcScRVc 

RCScRVc 

~ Date: 

RIVERLEA Scale: 
Rev: 
Drawn: 

PflTJ.I Ve Riff 

2·5 
<I) 
:::.. 

<I) 
:::.. 

.... :3\ 
2·5 7·0 4·5 

.... :3\ 
<I) .... <I) .... 

"' ~ "' ~ <I) "'3 <I) "'3 
~ c:: ~ c:: 
"'3 :3 74·0 "'3 :3 
~~ ~ <:> 
<:> <:>~ 
~ ~ 

74·0m local Road 
(type 2 - adjacent reserve) 
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h October 2013 

Job No: C080163 

Walker Buckland Park Developments 
6 Greenfield Street 
Mount Barker 
SOUTH AUSTRALIA 5251 

Attention: Mr Brett Butler 

Dear Brett, 

WALLBRIDGE & GILBERT 
Consulting Engineers 

(:/J l/lf,r.r. Street 

/•de d de, South /\Jll.J ·dliu .:ooo 
Pl>one (08) &223 7433 

~.l(',1m1le fOH} $) Jl 0961 

2:leh.:fe~ 11 .. !;"rg.c::n1 

wv,·~·1.,•1dllb1d.i:'CdlYJ1:, bi.:rl.(Om.cJ 

BUCKLAND PARK DEVELOPMENT- PRECINCT 2 STORMWATER MANAGEMENT 

Wallbridge & Gilbert (W&G) has been engaged to undertake stormwater analysis for the proposed 
Precinct 2 of the Buckland Park Development. 

Precinct 2 encompasses an area of 371.5 hectares and is proposed to include a total of 2667 allotments. 
The site will adjoin the western and northern boundaries of the Precinct 1 site, as seen in Figure 1. 

Hydrological assessment has been undertaken in order to model the hydraulic performance of the 
proposed stormwater system and determine the efficiency of the stormwater management measures to be 
employed. 

Stormwater management 

In accordance with the stormwater management guidelines outlined in W&G's 'Buckland Park Proposal
Stormwater Management, Water, Wastewater and Recycled Wafer: Technical Paper, ' 2009 (hereafter 
referred to as Technical Paper), the aim of the stormwater management plan for Precinct 2 is to reduce 
peak flow of stormwater from the site, so that runoff does not exceed the pre-developed rate. 

Similar to the stormwater management plan for the overall development, the stormwater runoff generated 
by Precinct 2 will be channelised into large open drains with peak flows being attenuated within a 
detention basin. It is proposed that the detention basin will be located at the downstream end of the 
channel network constructed as part of Precinct 1. The details of the detention basin will be determined 
during the detailed design phase. 

Figure 1 shows the indicative location of the basin, as well as the proposed layout of the channel system 
included within the precinct. The extent of channels to be constructed within this stage has been 
determined to adequately protect the development from flooding of the Gawler River and these are shown 
in magenta in Figure 1. These channels also act to convey major flows from the localised catchment and 
are aimed at minimising earthworks required on site also. 

The open channels that will be used to channelise stormwater flow through Precinct 2 will form an 
important part of the overall stormwater management system for the overall development and have been 
sized as detailed in W&G's Technical Paper. 

08016311013 
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(_ Channels to be 
constructed in Precinct 2 

Proposed basin location 

~ -Figure 1 - Precinct 2 Locality Plan and Proposed Channel Layout 
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Allowable flow 

From stormwater modelling, the peak 100 year ARI flow for both the pre-developed and post-developed 
site conditions were determined as shown in Table 1. 

Table 1 ·Precinct 2 stormwater runoff peak flow rates 

Pre-developed Post-developed 

100 year ARI 3.3 m3/s 22.9 m3/s 

From Table 1 it can be seen that the maximum allowable outflow from the basin is 3.3 m3/s. 

Detention basin 

It was determined from analysis that in order to limit the outflow from Precinct 2, as well as contributing 
upstream catchments, to 3.3m3/s, a detention basin with approximately 33,000m3 of storage would be 
required. 

The basin would be located at the most downstream end of Precinct 2 and will provide flood mitigation 
applications that will protect the residential development from stormwater inundation. The basin is likely 
to be provided through extension of the flood mitigation channels that are required ultimately to connect to 
the Thompson 's Outfall channel further downstream from Precinct 2 or through partial construction of the 
ultimate detention basin at the lowest end of the site discussed in the Technical Paper. 

Outflow channel 

Outflow from the detention basin will be carried via open channel to the existing Thompson Creek. As 
indicated previously, the peak flow rate will be 3.3m3/s. 

Should you have any queries or wish to discuss further, please do not hesitate to contact the undersigned 
on (08) 8223 7433. 

Yours faithfully 

Damien Byrne 
Director 
for 
WALLBRIDGE & GILBERT 

JPC:db 
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Enquiries: 
Telephone: 
Fax: 
Email: 

James Leahy 
(08) 82560162 
(08) 8256 0578 
jleahy@playford.sa.gov.au 

2 April 2015 

Ms Karen Ferguson 
Chief Environmental Officer 

RECEIVED 

- 7 APR 1015 

D~)TI 

PLANNING DIViSION 

Assessment Branch - Statutory Planning Division 
Department of Planning, Transport and Infrastructure 
GPO Box 1815 
ADELAIDE SA 5001 

Via Email: karenJerguson@sa.gov.au 

Dear Ms Ferguson, 

CITY OF 

Customer Service Centres & 
Libraries 
Playford Civic Centre 
10 Playford Boulevard 

Elizabeth SA 5112 

Shop 51 

Munno Para Shopping City 

600 Main North Road 

Smithfield SA 5114 

Postal Address 

City of Playford 

12 Bishopstone Road 

Davoren Park SA 5113 

Re: City of Playford Response to Amendment Precinct 2 by Walker Corporation 

Thank you for forwarding the amended Precinct 2 proposal by Walker Corporation for the 
Major Project area at Buckland Park for comment. 

Council notes the revised proposal continues the design review process undertaken by 
Walker Corporation since the previous approvals, dating back to 2010. The latest revision 
has been commissioned in response to a desire to achieve greater place making and urban 
design outcomes for the early stages of Buckland Park. 

Council has been working closely with Walker Corporation in reviewing what makes a 
successful residential community and has actively contributed to this review via briefings of 
key technical staff and detailed assessment of specific elements of the amended proposal. 

In this regard, Council has appreciated the active involvement of its staff in formulating the 
key design elements of Precinct 2. It is within this context that Council wishes to provide the 
following comments to the Commission regarding the proposed amendments to Precinct 2 of 
Buckland Park. 

Council has referred to the Buckland Park Major Development (Riverlea) - Development 
Application dated November 2014, Amendment to the EIS, which includes the following: 

• Superlot Staging Amendment 
• Precinct 2 Land Division 

• Road Closure 

and the amended GTA Traffic Report dated 19 March 2015, Revision D. 

Ltr: Ms K Ferguson Department Planning Transport & Infrastructure 31 March 2015 Page10f3 



The proposed development application amendments can be summarised as follows: 

The Proposed Superlot (Staging) Amendment 

The size and location of Precinct 2 has been amended to connect its residential 
neighbourhoods to community focus, and to incorporate the Gawler River corridor into the 
project, at an early stage. 

Precinct 1 and 2's key community facilities have been grouped to create a community focus, 
located centrally to both Precinct's residential neighbourhoods. 

The amended staging facilitates the provision of a centrally located community focus, 
integrated into the residential areas of Precinct 1 and 2 by roads, open space corridors and 
local parks, which are arranged to facilitate access by public transport, on foot, or cycle. 
Connections are provided to the Gawler River corridor. 

Precinct 2 Land Division 

The Precinct 2 land division comprises 2,664 residential allotments of various sizes. A 2.0 
hectare high school site and 2.0 hectare primary school site (in both Precinct 1 and 2) is also 
proposed along with District level sporting fields and courts. 

Residential Lot Mix 

The proposed residential lot mix will be in accordance with the following table: 

Size Number 
500m2+ 497 (19%) 
450-500m2 600 (23%) 
300-450m2 786 (30%) 
175-300m2 781 (29%) 
Total 2664 (100%) 

Buckland Road Closure 

To facilitate the implementation of the proposed Precinct 2 land division approval, approval 
is also sought for the closure of part of Buckland Road's northern end under the Roads 
(Opening and Closing) Act 1991. 

Traffic Report 

Council accepts the proposed amendments in the amended GTA Consultants Traffic 
Assessment Report dated 19 March 2015, Issue D. 

Landscape and Open Space Reserves 

During the consultation period Council and Walker Corporation agreed in principle to a 
number of minor changes to the alignment and configuration of small reserves to improve 
the maintenance and function of the reserves. 

It is acknowledged that these draft changes are being finalised by Walker Corporation in the 
Scheduled drawings. Council requests the completion of the drawings. Following completion 
of the amended drawings Council will approve, subject to its satisfaction and provide 
endorsement of the drawing number and date of amendment. 

L1r: Ms K Ferguson - Department Planning Transport & Infrastructure 31 March 2015 Page2of3 



Storm Water and Flood Management 

Council requests that a Storm Water Management Plan for Precinct 2 be prepared to its 
satisfaction and the satisfaction of Development Assessment Commission (DAC), 
Department of Environment, Water and Natural Resources (DEWNR) and the Environment 
Protection Agency (EPA). 

Council accepts the proposed amendments to Precinct 2, subject to the above mentioned 
advice. 

Yours faithfully 

$4 
Shaun Kennedy 
GENERAL MANAGER 
PLANNING, STRATEGY & COMPLIANCE 

Ltr: Ms K Ferguson - Department Planning Transport & Infrastructure 31 March 2015 Page 3 of 3 
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Environment Protection Authority 

www.epa.sa.gov.au 

EPA 05 22327. 

Karen Ferguson 

Chief Environmental Officer 

Department of Planning, Transport and Infrastructu re 

GPO Box 1815 

ADELAIDE SA 5001 

Dear Ka ren 

GPO Box 2607 Adelaide SA 5001 

250 Victoria Square Adelaide SA 

T (08) 8204 2000 F (08) 8204 2020 

Country areas 1800623 445 

Buckland Park Residential Development - Amendment to the Environmental Impact Statement for 

Precinct 2 

Thank you for the opportunity to respond to the letter from Walker Buckland Park Developments Pty Ltd 

dated 18 May 2015 regarding the comments m'ade by the Environment Protection Authority (EPA) and 

Department of Envi ronment, Water and Natu ral Resources on the amendment to Precinct 2. 

Please note that this response is from the EPA only. The Department of Environment, Water and Natural 

Resources will respond separately. 

Stormwater Management 

Precinct 2 is a significant size, some 372 hectares in total with 2667 allotments proposed. It is in an area 

known to be at risk of flooding from the Gawler River immediately to the north of the proposed Precinct 2 

area. 

Necessary infrastructure wou ld normally include stormwater infrastructure and its installation is an 

integral part of civi l works and construction of other infrastructu re such as roads and parks. 

Land subdivision and subsequent bui lt development generally leads to vegetation removal and increased 

impermeable su rfaces with associated increases in runoff and pol lutants in stormwater. The cumulative 

impacts of stormwater to Gulf St Vincent are well documented in the Adelaide Coastal Waters Study (Fox 

( et ai , 2007). 

Use of the principles of water sensitive urban design (WSUD) assists in offsetting the effects of urban 

development through improving management of urban stormwater and wastewater and minimising the 

impacts of urban pollution, and its impacts on the receiving environment. This is supported through the 

Adelaide Coastal Water Quality Improvement Plan outli ning that: 

The adoption of WSUD features into land development offers the opportunity to minimise the 

entry offurther pollutants including nitrogen and sediment into Adelaide's coaslal waters if 

adopted for all new land developments (EPA, 2013, p.S1). 

Furthermore, use of the principles of WSUD is considered best practice stormwater management and 

should be undertaken to demonstrate compliance with th e general environmental duty as defined in 

section 25 of the Environment Protection Act 1993. WSUD is also supported through government policy 

Plhlted on 100% lecycle<:l paper using vogcl3bto,ollsed inks 
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in Waler sensitive urban design - creating more liveable and water sensitive cities in South Australia 

(OEWNR 2013). 

Included in the original documentation for the Buckland Park development was Wallbridge and Gilbert 

Buckland Park Proposal- Storm water Management, Water, Wastewater and Recycled Water: Technical 

Paper, 2009 (Technical Paper). The Technical Paper states that "the intention is also to include WSUD 

features through the proposal at the detailed precinct level" (Wallbridge and Gilbert, p. 19)' 

From the information provided, the proposed land division for Precinct 2 does not outline any WSUD 

principles or features. Further information on stormwater management and WSUD features for Precinct 2 

was requested by the EPA on 10 April 2015. However the proponent indicated in its letter dated 18 May 

2015 that a stormwater management plan will be prepared as a condition of the approval. 

Given stormwater infrastructure is integral to other necessary infrastruoture and allotment design, there is 

a risk that it will not be possible to provide the necessary stormwater quality improvement infrastructure 

and WSUD features if this is not integrated with other infrastructure and the overall design unless 

considered as part of the planning phases of Precinct 2. 

Therefore, given the policy framework outlined above, previous commitments to incorporate WSUD 

features at the precinct level, conditions on the major development at Buckland Park and the requirement 

to integrate stormwater infrastructure and WSUD features with other infrastructure, it is the EPA's 

preference that a stormwater management plan is provided prior to any land division approval for 

Precinct 2. 

It is recommended that the stormwater management plan include a construction and operational plan 

that includes (but is not limited to): 

• Scaled maps of the precinct and stormwater management infrastructure works, including details 

of precinct-scale WSUD 

• Measures to ensure that stormwater leaving the site would meet the WSUD performance 

principles and performance targets in the SA government WSUD policy, Water sensitive urban 

design - creating more liveable and water sensitive cities in South Australia (2013). In particular, 

the flow and water quality outcomes of proposed stormwater management infrastructure should 

meet: 

a) run-off rates that do not exceed the rate of discharge from the site that existed during pre

development 

b) quality targets of: 

o suspended solids 80% reduction of the typical urban average annual load with no 

treatment 

o total phosphorus 60% reduction of the typical urban average annual load with no 

treatment 

o total nitrogen 45% reduction of the typical urban average annual load with no treatment 

o Litter and gross pollutants by 90 

o no visible oils for flows up to the 3 month average recurrence interval peak flow. 

• Demonstration (modelling) of flow and water quality outcomes of proposed stormwater 

management will achieve the required targets outlined above 
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• Details of how the components of the proposed stormwater management system will be 

maintained and who will have long term responsibility for that maintenance 

• Details of how ground water and surface water interactions are to be managed 

• How pipe infrastructure would be constructed and maintained with such high salinity within the 

area 

• How Thompson Creek would be incorporated into Precinct 2 given that it would now overlay the 

Thompson Creek drainage line 

• The dimensions of the buffer between residential lots and the Gawler River 

• Measures to ensure sediment and pollutants are prevented from leaving the site or entering 

watercourses during development of the site and construction of dwellings in accordance with 

the Code of Practice for the building and construction industry 

• Measures on how WSUD features will be protected from pollutants from housing construction 

when the house building phase commences, 

References; 

Department of Environment, Water and Natural Resources (DEWNR), 2013, Water sensitive urban 

design - creating more liveable and water sensitive Cities in South Australia 

Fox, OK, Batley, G.E., Blackburn, D" Bone, y" Bryars, S" Cheshire, A" Collings, G., Ellis, 

D"Fairweather, P., Fallowfield, H" Harris, G., Henderson, B., Kampf, J., Nayar, S., Pattiaratchi, 

C.,Petrusevics, P., Townsend, M., Westphalen, G., Wilkinson, J, 2007, Adelaide Coastal Waters Study, 

Final Report, Volume 1 Summary of Study Findings, CSIRO 

EPA 2013, Adelaide Coastal Water Quality Improvement Plan (ACWQIP), EPA 

Site contamination 

It is stated in the letter from Walker Buckland Park Developments Pty Ltd dated 18 May 2015 that the 

farmers quarters and tractor maintenance area are located within the boundary of Precinct 2, but are not 

within that part of it to be developed for residential land uses. Rather, it is within the MOSS Zone and is 

to be landscaped and revegetated. It is stated that a general clean-up of the area will occur and any 

remediation will be to a suitable level for the intended use, 

Whilst the EPA acknowledges the low risk attached to this site contamination, it is recommended that the 

management of site contamination be incorporated into a construction environmental management plan 

for Precinct 2, This would ensure that any site contamination would be managed to avoid impact on 

areas that are to be developed for residential purposes. 
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For further information on this matter, please contact Geoff Bradford on 8204 9821 or 

geoffrey. bradford@epa.sa.gov.au. 

Yours sincerely 

Kym Pluck 

DELEGATE 

ENVIRONMENT PROTECTION AUTHORITY 

Date: 1/6/ I ~ 
o 

o 
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Environment Protection Authority 

Karen Ferguson 

Chief Environmental Officer 

Department of Planning, Transport and Infrastructure 

GPO Box 1815 

ADELAIDE SA 5001 

Dear Karen 

GPO Box 2607 Adelaide SA 5001 

250 Victoria Square Adelaide SA 

T (08) 8204 2000 F (08) 8204 2020 

Country areas 1800623445 

Buckland Park Residential Development - Amendment to the Environmental Impact Statement 

(EIS) for Precinct 2 

Thank you for the opportunity to comment on the amendment to the EIS for Precinct 2 of the Buckland 

Park Residential Development. 

The amendment has been reviewed by the Department of Environment, Water and Natural Resources 

and the Environment Protection Authority and comments are attached. 

For further information on this matter, please contact Geoff Bradford on 8204 9821 or 

geoffrey. bradford@epa.sa.gov.au. 

Yours sincerely 

Kym Pluck 

DELEGATE 

ENVIRONMENT PROTECTION AUTHORITY 

Date: /0/4/ 1)-

Printed on 100% recycled paper using '1,egelablu-basecl inks 
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ATTACHMENT 1 - DEPARTMENT OF ENVIRONMENT, WATER AND NATURAL RESOURCES 

FLOODING 

Context 

The development site is subject to flooding for the 100 year Average Return Interval (ARI) flood event. 

The Gaw[er River is perched adjacent to and upstream from the site, that is, it is bounded on one or both 

sides by natural or man-made levees. F[ooding from the Gaw[er River occurs due to break-outs from the 

main river channel that travel across the f[oodplain to secondary outlets north and south of the main river 

mouth. For Buckland Park, breakouts are predicted to occur both adjacent to the site and further 

upstream of the site. Under existing development conditions, breakout flows wil[ flow through the site to 

the Thomson outlet. The proposed flood mitigation measures have focussed on ensuring that these 

breakout flows are confined to defined channels through the site. 

The location and magnitude of breakouts from the Gawler River are dependent on the height of the 

natural and man-made levees and, crucially, whether the levees hold. In 2005 flooding occurred to the 

south of the Gaw[er River rather than to the north as predicted due to an unexpected levee breach. 

DEWNR is concerned that the proposed flood management measures are reliant on flood modelling 

(AWE and Water Technology, February 2008) which has assumed that natural and man-made levees 

adjacent to the Gaw[er River are structurally sound and that flooding of the adjacent floodplain only 

occurs when levees are overtopped. However, levee failure may occur by a range of mechanisms 

including erosion and slumping. Additional modelling undertaken in December 2008 did not consider 

potential levee breaches in locations that could affect Precinct 2. 

The water level in the Gawler River adjacent to Precinct 2 during major flood events is up to one metre 

higher (approximate[y) than the surrounding flood,plain due to the presence of natural and man-made 

levees. Flood modelling shows overtopping occurring in three locations along the northern boundary of 

Precinct 2 which has been accommodated in the design for Precinct 2 by intercept channels along 

approximately 40% of the northern river frontage. 

There is a background of mixed ownership and poor maintenance of Gaw[er River levees which is linked 

to an increased risk of levee failure during flood events. This will influence the flood risk for Precinct 2 

and Buckland Park in general. 

Comments on amendment 

• There are concerns that the breakout flows from the Gawler, either adjacent to the site or upstream 

of it, could be higher than assumed due to poor structural integrity or breaches of the natural or 

man-made levees. Breakout flows could occur adjacent to the site in locations different to what has 

been assumed. 

• There are insufficient details to provide the assurance that flooding would be managed effectively. 
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Recommendations 

That the proponent be requested to provide: 

• information on what levee and river bank management arrangements are in place (for example, 

geotechnical assessment of bank condition, remediation works, maintenance arrangements, 

provision of freeboard above the maximum water level) to ensure that breakout flows from the 

Gawler River adjacent to the site only occur in locations that have been anticipated and designed 

for and the risk of levee failure is minimised. 

• information on what levee and river bank management arrangements are in place (for example, 

dedicated overflow point, erosion protection) to ensure that breakout flows from the Gawler River 

don't result in uncontrolled erosion of the levee or bank adjacent Precinct 2 

• additional detail on finished allotment levels, design flow rates through all flood conveyance 

channels, including the Thomson Creek outlet, and design water levels - to confirm if the flood 

design is adequate. 

GROUND WATER AND STORMWATER 

ContexUsite limitations 

A desktop evaluation of the available aquifer shallow water level and salinity data in the DEWNR 

database with respect to monitoring wells or any other wells within the Precinct 2 boundary indicated: 

• Ground water levels in summer of 2.94 m and 3.78 m below ground level (bgl) (based on limited 

data - January 2008) 

• A salinity value of 17258 mg/L (approximately half the salinity value expected of sea water) (based 

on limited data). 

• Time series data available to the south and south east of the Precinct 2 site, near the Precinct 1 site 

indicated: 

o shallow aquifer water table values for January near the Precinct 1 site show similar 

shallow aquifer water levels (nearer to ground level by around 1 meter in some areas) 

below ground level to that of the Precinct 2 site, indicating that the shallow ground water 

system is a similar system and is behaving in similar way seasonally (based on 

substantial data). 

() ground water levels in spring of between 0.78 and 0.86 m bgl (based on limited data). 

Previous comments 

Throughout the assessment process, DEWNR and its antecedent agencies, DENR and DWLBC, as well 

as the Adelaide Mount Lofty Ranges Natural Resources Management Board (AMLR NRMB), have 

consistently: 

• raised concerns about the presence of shallow saline ground water (see background) and the 

implications for stormwater management and WSUD (channels, basins, wetlands), road and built 

infrastructure development, landscape development and irrigation and the apparent insufficient 

consideration of how the development's stormwater system will integrate and develop with the 

Council's existing system 
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• raised concerns about the lack of detail provided by the proponent on the proposed flood, 

stormwater and ground water management, and 

• made numerous recommendations to address those concerns, including that the proponent use 

and provide additional data on ground water (to date the proponent has only used one data 

point), consider the interactions between surface water and ground water in the ground water 

modelling and in the design of the stormwater management system, and provide detailed 

designs for the stormwater management system. 

To date, the proponent has not addressed these concerns to DEWNR's and AMLR NRMS's satisfaction. 

Comments on amendment 

The amendment includes a super lot (staging) amendment, Precinct 2's detailed land division and 

associated construction of roads, parks and civil works, as well as the installation of necessary 

infrastructure and utilities, and road closure. The following comments focus on the super lot (staging) 

amendment, land division and associated infrastructure. 

• In section 6.3 - Table 2: Residential Neighbourhood zone objectives - the response in relation to 

Objective 6 states "a sustainable approach to storm and flood water, biodiversity, energy efficiency, 

and waste management will be implemented in Precinct 2", however, the amendment lacks detailed 

on-site technical data, information and scaled plans regarding construction of civil works 

infrastructure (such as pipes, swale drains and detention basins) (in the context of previous 

inadequate information on stormwater and ground water management) to determine the suitability 

of the proposal, and as such DEWNR's and AMLR NRMB's previous concerns remain applicable to 

Precinct 2. 

• The Wallbridge and Gilbert 'report' is only a brief letter on the proposed stormwater (and flood) 

management, which is focussed on peak flow management, and the indicative stormwater 

management infrastructure/channellayout for Precinct 2 (Figure 9 and Annexure 4), which, as the 

amendment acknowledges, is a 'concept' only. 

• Matter for consideration number 13 in Table 5 - DPLG Assessment Report (section 7) states that 

"Walker and the City of Playford are discussing options for providing water for irrigation from 

sustainable sources", but no options are provided. 

• It is noted that the approval for the major development states that "Future stages of the major 

development (2-5) will be determined when detailed land division applications are lodged' and that 

Condition 12 states "Water sensitive urban design measure and practices shall be adopted for the 

management or runoff, including storm water capture and reuse". 

• Further, the referred to Wallbridge and Gilbert Buckland Park Proposal- Stormwater Management, 

Water, Wastewater and Recycled WaleI': T,,!chnical Paper, 2009 (Technical Paper) states that "the 

intention is also to include WSUD features through the proposal at the detailed precinct level" 

(Wallbridge and Gilbert, 2009, p. 19) 

• The amendment does not outline any water urban design principles or features. The commentary in 

relation to Objective 11 states" WSUD is central to its design and stormwater management systems 

are being designed in consultalion with Playford Council", however, no further information has been 

provided to demonstrate that this is the case. 
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• The Wallbridge and Gilbert letter states that the open channels have been sized as detailed in the 

Technical Paper, however, the Technical Paper is a high level investigative report that makes a lot 

of suggestions on how stormwater, water, wastewater and recycled water could be managed, rather 

than an actual Stormwater (etc.) Management Plan and contains no site infrastructure 

implementation plans. 

Recommendations 

More detailed information is required to assess if the proposed stormwater management is appropriate 

and implements best practice. As such, it is recommended that the proponent be requested to provide a 

precinct Stormwater Management Plan (including Construction Plan and Operational Plan) that 

addresses (but is not limited to): 

• scaled maps of the precinct and stormwater management infrastructure works, including details 

of precinct-scale Water Sensitive Urban Design (WSUD) 

• modelling of flow and water quality outcomes of proposed stormwater management 

infrastructure and how it would meet the WSUD performance principles and performance targets 

in the SA government WSUD policy, Water sensitive urban design - creating more liveable and 

water sensitive cities in South Australia (2013) 

• details of how ground water and surface water interactions are to be managed 

• how pipe infrastructure would be constructed and maintained with such high salinity within the 

area 

• how Thompson Creek would be incorporated into the precinct given that it would now overlay the 

Thompson Creek drainage line 

• the dimensions of the buffer between residential lots and the Gawler River 

• Given that the amendment indicates that aquifer recharge would now occur in Precinct 3, rather 

than Precinct 2. It should be noted that such recharge would be dependent on: 

o The capacity of the target aquifer to be able to 'take' and 'store' the recycled water, 

especially as there is low current Use of the target T2 aquifer for irrigation in the 

immediate vicinity and there are many schemes currently in operation or planned by the 

City of Playford City of Salisbury, as well as planned by SA Water, which may further 

reduce the aquifers 'capacity' to store water. 

o The EPA 'Discharge of stormwater to aquifers' application process, which includes the 

proponent producing and submitting all the appropriate technical reports and 

management plans in line with the requirements in the National Water Quality 

Management Strategy Australian Guidelines for Water Recycling: Managing Health and 

Environmental Risks (Phase 2) Managed Aquifer Recharge. 

BIODIVERSITY CONSERVATION 

The change to the footprint of Precinct 2 is a significant variation to that proposed in the EIS, and hence 

may have different impacts on flora and fauna on site to those previously assessed. As such information 

should be provided on potential impacts to flora and fauna within the new footprint. 
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The EIS states "Detailed survey will be required as part of the detailed design of the proposal's future 

stages, during both winter and spring to assess if additional areas or species of winter growing plants are 

present during a year of average rainfall. This work will inform each stage's: 

• Detailed land division plan 

• Detailed landscape design 

• Flora and Fauna Rehabilitation, Revegetation and Management Plans 

• Requirements to achieve SEB ... " 

This survey work should be provided in support of the amendment and any assessment of impacts on 

flora and fauna from the proposed amendment. 

In addition, the amendment states that "A biodiversity management strategy is prepared and will be 

discussed with the City of Playford and the Native Vegetation CounciL", however, the strategy has not 

been provided to DEWNR, representing the NVC, for review. This information should be provided in 

support of the amendment. 

Native vegetation 

DEWNR has previously provided comments on native vegetation in relation to the major development 

application, Environmental Impact Statement (EIS), and Development Plan Amendment for the area. 

Those comments included concerns that the EIS did not provide information on potential impacts to 

native vegetation and wildlife habitat on Stages 2-5 of the development, and that the proposed rezoning 

would significantly reduce the width of the MOSS zone along much of the length of the Gawler River. 

However, DEWNR did recognise that the applicant had attempted to retain and manage significant areas 

of native vegetation on the land, much of which has become severely degraded through past land use. 

Precinct 2 supports some native vegetation, including scattered large eucalypts (mostly Red Gums) over 

pasture and areas of low shrubland subject to flooding dominated by Cotton Bush Maireana aphylla and 

samphires. Some of the native vegetation is located within proposed reserves. The remaining native 

vegetation may be cleared under Native Vegetation Regulations 2003 5(1 )(ab) 'residential subdivisions' 

and (d) 'infrastructure', provided there is an appropriate offset and the clearance is endorsed by the 

Native Vegetation Council. An application for use of the regulations to clear native vegetation is yet to be 

received or endorsed, although the Native Vegetation Council has previously considered and endorsed 

the use of some areas of the Buckland Park development as being suitable for future potential offsets. 

Regulations 5(1)(ab) and (d) also specify that areas of significant native vegetation need to be identified 

and protected as part of the planning process. 

DEWNR notes that the environmental impacts of the development in Precinct 2 (to 5) have not been 

adequately described or assessed. 

DEWNR is concerned that the natural drainage lines are no longer proposed for stormwater 

management across the site, thus additional clearance of remnant low shrublands may be required. It is 

also evident that some proposed residential allotments are located within areas previously identified as 

potential offset areas (e.g. along the north of Stage 19, south of Stage 23 and 24 and north of Stage 25 

and 26 on the Precinct 2 plan provided). From the information provided it is not clear what native 

vegetation is proposed for clearance, and whether large eucalypts are included. Dwellings should be 

sited away from retained trees due to the potential for falling limbs. 
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Recommendation 

That the proponent be requested to: 

• provide the detailed survey work in support of the amendment 

• provide the biodiversity management strategy for review 

• (as necessary) provide further information on what native vegetation is proposed to be cleared in 

order to assess potential impacts to native vegetation and determine whether the use of the 

Regulations 5(1)(ab) and (d) is appropriate. 

• consider amending the subdivision to exclude the proposed residential allotments referred to 

above, and to ensure that other residential allotments and roads are located a sufficient distance 

from retained large eucalypts so that falling limbs do not present a safety issue. 

• seek endorsement for proposed clearance of native vegetation (under Regulations 5(1 )(ab) and 

(d)) prior to finalising the amendment. 

GREEN INFRASTRUCTURE 

Green Infrastructure describes the network of green spaces and water systems that deliver multiple 

environmental, economic and social values and benefits. 

Green infrastructure may include parks and gardens, streetscapes and greenways, vegetated buffers 

and corridors, wetlands qnd waterways, shared productive spaces and forests, and green rooves and 

walls, with the emphasis on: 

• a strategic, integrated approach whereby the planning and design of 'green infrastructure' is 

considered on an equal footing with that of built and 'grey infrastructure'; 

• enhancing the connectivity between green and blue (Le. water) spaces; and 

• providing a multiplicity of benefits. 

The amendment lacks detail on the proposed landscaping, only stating that: 

• there would be "quality landscaping" 

• there would be "a variety of ... streetscapes" 

• "The Precinct 2 land division can support the desired landscape and public domain treatments, 

which will be subject to detailed design in accordance with the Landscape Master Plan" and 

• "Walker and Playford Council have prepared a Landscape Master Plan to guide the progressive 

implementation of a landscaped public domain across the site which is both functional and 

sustainable, while being attractive to residents and visitors. Its strategic framework is 

complemented by landscape guidelines, images and diagrams illustrating intended outcomes for 

open space and streetscapes, to create a cohesive and integrated public domain ... The Plan was 

informed by analysis ofthe site's environmental and climatic conditions to ensure it is 

achievable. It also clearly sets out parameters for the design and on-going management of storm 

water and biodiversity networks. " 

DEWNR seeks to promote green infrastructure, and hence would appreciate the opportunity to review 

the Landscape Master Plan against green infrastructure principles and practices. 
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Recommendation 

That the proponent be requested to provide the Landscape Master Plan for DEWNR to review against 

green infrastructure principles and practices. 
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ATTACHMENT 2 - ENVIRONMENT PROTECTION AUTHORITY 

Stormwater Management 

Land subdivision and subsequent built development generally leads to vegetation removal and increased 

impermeable surfaces with associated increases in runoff and pollutants in stormwater. Precinct 2 is a 

significant size, some 372 hectares in total with 2667 allotments proposed. It is in an area known to be at 

risk of flooding from the Gawler River immediately to the north. 

The cumulative impacts of stormwater on water quality on Gulf St Vincent - to which the watercourses at 

Buckland Park flow - are well documented in The Adelaide Coastal Waters Study, Final Report, Volume 

1 Summary of Study Findings (Fox et ai, 2007). The Study found that nutrient rich inputs from 

stormwater, sewage treatment plants, and industrial charges are the main causes for the loss of 

seagrass along Ihe Adelaide coastline. It was recommended in the Study that steps be taken to reduce 

the volumes of stormwater flowing into Adelaide's coastal environment. 

Use of the principles of water sensitive urban design (WSUD) assists in offsetting the effects of urban 

development through improving management of urban stormwater and wastewater and minimising the 

impacts of urban pollution, and its impacts on the receiving environment. This is supported through the 

Adelaide Coastal Water Quality Improvement Plan outlining that: 

The adoption of WSUD features into land development offers the opportunity to minimise the 

entry of further pollutants including nitrogen and sediment into Adelaide's coastal waters if 

adopted for all new land developments (EPA, 2013, p.81). 

Use of the principles of WSUD is considered best practice stormwater management and should be 

undertaken to demonstrate compliance with the general environmental duty as defined in section 25 of 

the Environment Protection Act 1993. WSUD is also supported through government policy in Water 

sensitive urban design - creating more liveable and water sensitive cities in South Australia (DEWNR 

2013). 

It is noted that in the approval for the major development that "Future stages of the major development 

(2-5) will be determined when detailed land division applications are lodged". The approval for the major 

development included a number of conditions including Condition 12 that states "Water sensitive urban 

design measure and practices shall be adopted for the management or runoff, including stormwater 

capture and reuse". 

To support the application a letter from Wallbridge and Gilbert date 281h October 2013 is supplied. The 

letter refers to the Wallbridge and Gilbert Buckland Park Proposal - Storm water Management, Water, 

Wastewater and Recycled Water: Technical Paper, 2009 (Technical Paper). However the Technical 

Paper clearly states that "the intention is also to includes WSUD features through the proposal at the 

detailed precinct level" (Wallbridge and Gilbert, p. 19) 

From the information provided, the proposed land division for Precinct 2 does not outline any water urban 

design principles or features. Given the policy framework outlined above, previous commitments to 

incorporate WSUD features at the precinct level and conditions on the major development at Bucl<land 

Park, it is requested that a review of stormwater management in Precinct 2 be undertaken and further 

information be provided that outlines: 

a) Measures to ensure that stormwater leaving the site will achieve the following performance 

objectives: 
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i) run-off rates that do not exceed the rate of discharge from the site that existed during pre

development 

ii) quality targets of: 

o suspended solids 80% reduction of the typical urban average annual load with no 

treatment 

o total phosphorus 60% reduction of the typical urban average annual load with no 

treatment 

o total nitrogen 45% reduction of the typical urban average annual load with no treatment 

o Litter and gross pollutants by 90 

o no visible oils for flows up to the 3 month average recurrence interval peak flow 

b) Demonstration that the measures employed will achieve the required water quality targets 

outlined above. 

c) Details of how the components of the proposed stormwater management system will be 

maintained and who will have long term responsibility for that maintenance. 

References: 

Department of Environment, Water and Natural Resources (DEWNR), 2013, Water sensitive urban 

design - creating more liveable and water sensitive Cities in South Australia 

Fox, D.R., Batley, G.E., Blackburn, D., Bone, Y., Bryars, S., Cheshire, A., Collings, G., Ellis, D.,Fairweather, 

P., Fallowfield, H., Harris, G., Henderson, 8., Kampf, J., Nayar, S., Pattiaratchi, C.,Petrusevics, P., Townsend, 
M., Westphalen, G., Wilkinson, J. 2007, Adelaide Coastal Waters Study, Final Report, Volume 1 Summary of 

Study Findings, CSIRO 

EPA 2013, Adelaide Coastal Water Quality Improvement Plan (ACWQIP), EPA 

Site Contamination 

Connell Wagner's Site history investigation Buckland Park proposal (2008), which was prepared for the 

Environmental Impact Statement, identified that the primary land use of the Precinct 2 area was grazing 

and rotational use for barley cropping, with the potential for localised contamination in the tractor 

maintenance compound at the northern end of Buckland Road. 

It is stated in section '4.2 Physical environment - Contamination' of the development application for 

Precinct 2 that the Connell Wagner report, Preliminary site contamination investigation: Buckland Park 

proposal (2008). identified Precinct 2's southern part as having a 'low to moderate risk' of contamination 

associated with previous grazing and agricultural activities. It is further stated that 'after preliminary soil 

and groundwater sampling, Connell Wagner concluded there were "no major signs of contamination 

across the site"'. However, although referred to in the preliminary site contamination investigation, it is 

not clear if the tractor maintenance compound was specifically investigated. As noted in the preliminary 

site contamination investigation, any part of the site proposed for any sensitive use will require further 

investigation. 

The EPA notes that the main land use for Precinct 2 was grazing and cropping, which are considered to 

be low risk activities. However, it is noted that tractor maintenance compound at the northern end of 
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Buckland Road, which is within Precinct 2, is a higher risk land use and further investigation for this area 

may be necessary. Such an investigation should be carried out in accordance with the National 

Environment Protection (Assessment of Site Contamination) Measure (1999). 



Ferguson, Karen (DPTI) 

From: 
Sent: 
To: 
Cc: 

Whitford, Michael (OPTI) 
Friday, 3 July 2015 3:24 PM 
Ferguson, Karen (OPTI) 
Lawes, Phil (OPTI) 

Subject: Buckland Park I Riverlea Precinct 2 

Karen, 

Apologies for the delay in responding to the letter dated 15 May 2015 from Walker Buckland Developments 
regarding issues with the Precinct 2 Traffic Assessment. 

In my response of 8 May 2015, I highlighted that the Commissioner of Highways has no intention of assuming care 
and control of any roads within the Riverlea development, and that review of the analysis provided by GTA has not 
been undertaken. I recommend review of the Traffic Assessment by the City of Playford to ensure their acceptance 
of the traffic arrangements. 

I note four main issues that required resolution from my response of 8 May: 

( Inclusion of Port Wakefield Road / Riverlea intersection in analysis 
,1ith the addition in the conditions of approval of the triggers for review and upgrade of this intersection, the 
requirement to undertake analysis is removed. 

This issue has been resolved. 

2. Provision of Traffic Survey data 
With the resolution of the intersection analysis issue above, this issue is no longer relevant. 

This issue has been resolved. 

3. Road Typology 
OPTI has highlighted since 2009 that the road typology is inconsistent with the Road Classification guidelines. Whilst 
it is disappointing that this issue cannot be resolved to our satisfaction, it is requested that a condition of approval 
be added to the gazette notice as suggested by Mr Butler. 

"All public roads within the development will be local roads under the care and control of the City of Playford" 

\. Bus Routes 
The response provided by Mr Butler suggests that approval of the EIS constitutes approval for the bus network. Mr 
Butler should be made aware that approval of the EIS does not constitute approval of the bus network or 
subsequent delivery of these services by the State Government. 

DPTI has consistently given advice that provision of bus services to Riverlea will be a challenge for the State 
Government. Delivery cif bus services to Riverlea by the State Government will be based on an ongoing assessment 
of demand for services, and an ongoing assessment of delivery costs and budgetary constraints. Furthermore, the 
direction for bus service delivery is towards providing mass transit corridors that will deliver more frequent and 
direct services, rather than providing a number of wandering services at a lot lower frequencies. 

DPTI is continuing to work with the proponent to develop a sustainable bus service. 

Should you have any further queries, do not hesitate to contact me on the details below. 

Regards, 

1 



Michael Whitford 
NMajor Projects Manager 
Planning and Transport Policy 
Department of Planning, Transport and Infrastructure 
T 08 8204 8897 (48897)· E michael.whitford@sa.gov.au 
Level 1 Roma Mitchell House 136 North Terrace Adelaide SA • GPO Box 1815 Adelaide SA 5001 • OX 171 • 
www.dptLsa.gov.au 

collaboration. honesty . excell~nce . enjoyment. respect 
Information contained in this email message may be confidential and maya/so be the subject of legal professional privilege or public interest 
immunity. Access to this e~mail by anyone else is unauthorised. If you are not the intended recipient, any use, disclosure or copying of tl7is 
document is unauthorised and may be unlawful. 
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Ferguson, Karen (OPTI) 

From: 
Sent: 
To: 
Cc: 
Subject: 

Dear Karen, 

Houston, Peter (PIRSA) 
Thursday, 12 March 201512:21 PM 
Ferguson, Karen (DPTI) 
Manson, Andrew (PIRSA) 
Buckland Park Precinct 2 - Amendment to EIS 

'\>'QS.I:I,. 

In light of the information you have provided, PIRSA raises no concerns about the proposed amendment to the EIS. 

The proponent's plans appear to make reasonable provision for buffers between new residential areas and adjacent 
(continuing) horticultural activities. 

On your advice, PIRSA will raise whatever future issues it may have regarding buffers with the City of Playford. 

regards 

(( ter Houston 
J-"IRSA Policy Unit 
South Australian Department of Primary Industries & Regions (PIRSA) 
Tel. (08) 8204 1633 Fax. (08) 8226 0333 
peter.houston@sa.qov.au 

PLEASE NOTE: I work Wednesday-Friday and alternate Tuesdays. 

The information contained within this email is confidential and may be the subject of legal privilege. This email is intended solely for the 
addressee, and if you are not the intended recipient you must not disclose, copy, use or distribute this email or any of its attachments. If you 
have received this email in error, please advise the sender immediately via reply email, delete the message and any attachments from your 
system, and destroy any copies made. PIRSA makes no representation that this email or any attached files are free from viruses or other 
defects. It is the recipient's responsibility to check the email and any attached files for viruses or other defects. 
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