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1. Introduction
This Estate Development Plan report outlines the key planning objectives and principles 

upon which the Crace Stage 3 Residential Estate is planned.  The Crace Stage 3 Estate 
Development Plan provides the important planning requirements as the basis of future detail 
planning and development of the suburb. 

Crace Stage 3 Residential Estate is to be developed by the joint venture between the Land 
Development Agency and Crace Developments. 

This Crace Stage 3 Estate Development Plan covers the area previously delegated as 

playing field, neighbourhood park and water quality pond. A change in policy initiated by 
Sport & Recreation Services (SRS), expressed the desire to review the standard 
requirements for the supply of ‘Neighbourhood Ovals’ in new residential subdivisions, 

seeking to develop a more strategic approach to the supply of organised sporting facilities 
across the ACT by targeting facility development rather than inheriting individual 
neighbourhood ovals and duplicated facility provision for every new suburb. The new 

approach identifies the need to provide a Community Recreation Irrigated Parkland (CRIP) 
for the use of future residents of Crace. The CRIP requires less area than the neighbourhood 
ovals and accordingly 22 residential blocks have been planned within the residual area. 

To facilitate the change from neighbourhood ovals to a CRIP, a Territory Plan Technical 
Amendment is currently under review. Previous advice from ACTPLA indicated that no 
Territory Plan variation process was required to facilitate this change. Refer to Appendix F. 

Most of the critical criteria associated with an Estate Development Plan have already been 
satisfied as part of both Crace Stage 1 and Stage 2 Estate Development Plans. 

This Estate Development Plan responds to planning concepts expressed in the Crace 

Concept Plan and the Territory Plan.  

The Estate Development Plan is supported by the subject plans listed in Table 1. These 
drawings meet the requirements of ACTPLA’s Guidelines for the Preparation of Estate 

Development Plans, May 2008. 

Where drawings are noted as ‘Not Required’ it is considered that the EDP does not have 
elements noted within the EDP guideline for that drawing.  

Refer to the following page for the list of supporting drawings. 
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The Estate Development Plan is supported by the subject plans listed below:  

DESCRIPTION SUPPLIED NOT REQUIRED OFFICE USE 

Drawing List  Yes   

Estate Development Plan  Yes   

Block Details Plan Yes   

Locality Plan Yes   

Concept Master Plan Yes   

Staging Plan  Yes   

Land Use Plan  Yes   

Slope Analysis Plan Yes   

Stormwater Master Plan Yes   

Water Sensitive Urban Design Outcomes Plan Yes   

Sewer Master Plan Yes   

Water Supply Master Plan Yes   

Landscape Master Plan Yes   

Tree Survey and Tree Management Plan  Not required 
No existing trees 

in Stage 3 

 

Energy Audit Plan Yes   

Road Hierarchy and Traffic Analysis Plan Yes   

Road Details Plan Yes   

Typical Cross Sections Yes   

Chainage Plan Yes   

Road Longitudinal Sections Yes   

Public Transport Network and Off Road Movement 
Systems 

Yes   

On-Street Parking Plan  Not required  

Waste Collection Plans  Not required 
Standard kerb 
side pick-up at 
front of blocks 

 

Building Envelope Plans Yes   

Development Intentions Plans  Not required  

Bushfire Risk Assessment and Management Plan Yes   

Fill Plan Yes   

Environmental Management Concept Plan Yes   

Planning Control Plan Yes   

Open Space Concept Plan Yes   

Table 1: Estate Development Plan Drawing List 

Notes: 

1. There are no trees within the subject area. 

2. All blocks are single dwellings larger than 500m2 with frontages greater than 12m. 
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1.1 Site Characteristics 

1.1.1 Location and Views 

The overall Crace site is bounded by the Barton Highway, Gundaroo Drive, Nudurr Drive and 

Canberra Nature Park (Gungahlin Hill Reserve) 

The property was leased by CSIRO from 1996 and used as a field research station. The 
ACT Government acquired the site from the commonwealth Government in 2004. 

The site is strategically positioned within 2.5 kilometres from Gungahlin Town Centre. 
Canberra’s highest order commercial centre, Civic is a distance of 9 kilometres from the site. 
Belconnen Town Centre is at a closer distance of approximately 5.5 kilometres. 

The Stage 3 area is situate next to Gundaroo drive and in a low lying area. 

1.1.2 General Landform and Drainage 

The Crace Stage 3 site has general fall to the north overlooking the proposed pond and 
CRIP area. 

1.1.3 Existing Vegetation 

There are no trees on the site. 

1.2 Heritage 

A cultural heritage report for Crace was completed by Cultural Heritage Management 
Australia.  A number of heritage constraints have been identified and addressed in earlier 

Stage 1 and Stage 2. There is no Heritage issue in the Stage 3 area. An unanticipated 
discovery plan has been prepared for the entire Crace Estate and approved by the ACT 
Heritage Council. 

1.3 Planning Context 

This Estate Development Plan has been prepared to respond to the provisions of the 

Territory Plan and the Crace Structure Plan and recently released ACT Government 
“Affordable Housing Action Plan – 2007”. 

The land is defined as ‘Residential’. There are no gazetted or constructed roads on the 

Crace Stage 3 site.  

A Concept Plan (Precinct Code) has not been undertaken specifically for Crace Stage 3. The 
Estate Development Plan has been prepared to satisfy the requirements of Part B of the 

“Residential Subdivision Development Code” – ACTPLA 2009. A table addressing each rule 
and criteria of this Code is included in Appendix A. 

Community consultation was carried out in October 2008 in the preparation for the initial 

Stage 1 Estate Development Plan.  Community feedback comments were considered in the 
final Master plan and acknowledged that the concerns raised during the course of the 
consultation process have been recognised in planning for the estate.  

There is no further community consultation undertaken for Stage 2 and we do not envision 
that this is required for Stage 3. 
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Stage 3 is subject to a Territory Plan Technical Amendment to remove the requirement to 
provide neighbourhood ovals and replace them with an open space area capable of 
containing local playing for informal recreation and use to the satisfaction of the territory. 

This area is commonly referred to by Sport & Recreation Services as a Community 
Recreation Irrigated Park (CRIP). 

2. Planning Principles and Objectives 
The Planning Principles and Objectives are outlined in the attached Sub-division response 
table included in Appendix A. 

3. Site Planning Potentials and Constraints 
3.1 Potentials 

 Develop the Estate Development Plan within the framework of the master plan. 

 Ensure that the planning and design principles of the Crace Concept Plan as 
amended by the Territory Plan Technical Amendment are incorporated into the EDP. 

3.2 Constraints 

 Noise from the adjoining Gundaroo Drive. 

 Water course. 

4. Planning Proposal 
The Draft Estate Development Plan responds to the requirements expressed in the Territory 

Plan – Future Urban Areas Residential Subdivision Development Code and the Crace 
Concept Plan (19 Dec. 2008) 

4.1 Urban Design Objectives 

The urban design responds to the objectives outlined below:  

 Maximise life style opportunities; 

 Develop an integrated, diverse community with a strong identity and sense of place; 

 Provide a high level of permeability and connectivity with adjoining estates; 

 Provide ease of pedestrian movement from within the Stage 1 to Stage 3 site and 
allow connectivity to adjoining residential areas. 

 Maximise Investment opportunity through ensuring quality design and delivery; 

 Provide safe, compact and walkable residential precincts with easy access to 
recreational, retail-commercial and community facilities; 

 Provide high quality, affordable, commercially viable, ecologically sustainable 

development; 

 Ensure flexibility to meet the changing needs of the market through diverse house 
designs; 

 Design for efficiency of land use and increased amenities; 

 Complete development of the suburb of Crace; 
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 Maximise the opportunity for visual and physical linkages throughout the site;  

 Allow good pedestrian permeability while respecting the need to create safe and 
secure living environments;  

 Optimise the opportunities for active and passive recreation within the precinct;  

 Provide for a range of dwelling designs which address contemporary lifestyle, 
economic constraints and current market styles;  and 

 Create a unique landscape setting providing an attractive public realm and 
opportunities for communal/social participation and reinforcement by the future 
residents. 

4.1.1 Urban Design Principles 

General 

 Planning and development of Crace Stage 3 should incorporate environmental, 
social, cultural and economic sustainability principles as incorporated into Stage 1 

and Stage 2 of Crace development; 

 Detailed planning is to take advantage of the natural, cultural and heritage 
characteristics of the area to support and strengthen the community’s identity; and 

 Deliver high quality, commercially viable, ecologically sustainable development. 

Vehicular and Pedestrian Networks 

 Provide a legible and connected road layout and pedestrian / cycle network; 

 The local neighbourhood is based on easy walkable distances, and focus on an 
activity node such as a neighbourhood park or equivalent; 

 The road hierarchy should be legible, connected to the wider network and provide 
good and safe access for all users and support high levels of public transport usage; 

 Roads include adequate on street parking, wide verges, street trees and pedestrian 

friendly walkways; and 

 Provide quiet leafy streets. 

4.2 Compliance with Planning Codes 

The Territory Plan – Estate Development Code guided the planning and design of the Master 
plan and Estate Development Plan including neighbourhood planning - street networks, 

block layout, and open space, physical infrastructure - construction and design of streets and 
on street parking, utilities, waste management, as well as storm water and integrated 
catchments management. 

A statement of compliance against each of the code rules and criteria is included in 
Appendix A. 
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4.3 Block Yield 

The total number of blocks for Crace Stage 3 is 22 residential sites. 

Table 2: Crace Stage 3 Block Yield 

 BLOCK 
TYPE  

BLOCK 
WIDTH 

BLOCK 
DEPTH 

BLOCK  
AREA (m) 

DESCRIPTION TOTAL 
St

an
da

rd
 

Bl
oc

k 

Standard 
Block 
451-650 
m2 

≥18m 30m 528+m² Detached 1 and 2 
storey 

22 

     STAGE 3 22 

4.4 Planning Advice Received 

Crace Native Vegetation 

Conservation Planning and Research (TaMS) has assessed the Assessment of Native 
Vegetation Report prepared by David Hogg Pty Ltd in August 2010 and determined that an 

EIS for the clearing of native vegetation within Crace Stage 3 is not necessary. 

Specifically Conservation Planning and Research found: 

“…the survey effort carried out is adequate. 

The survey report identified an area of ~0.4ha of YBRG (Area A, Figure 4) 
and an area of ~0.4ha of secondary grassland (Area B) which had ~60% 
native cover. Therefore 0.8ha of native vegetation is due to be cleared for 
the development of Crace Stage 2. The clearing of more than 0.5 ha of 
vegetation currently triggers the requirement for an EIS under the Planning 
and Development Act.  

However, given the management history and extent of degradation across 
the site, Conservation Planning and Research is of the view that an EIS for 
the clearing of native vegetation for Crace Stage 2 and 3 is not necessary.”  

The Assessment of Native Vegetation Report by David Hogg and the advice 
provided by Conservation Planning and Research are attached in Appendix F. 

Environmental Impact Statement Exemption 

Crace has been provided an exemption from the requirement to submit an 
Environmental Impact Statement (EIS) by ACTPLA. The exemption is included in 
Appendix F. 

Change from Neighbourhood Oval to Community Recreation Irrigated Park (CRIP) 

Early planning advice from ACTPLA indicated that there was no need to submit a Territory 
Plan variation to enable the change from a Neighbourhood Oval to a CRIP (Refer Appendix 
F). However subsequent to this advice it was determined by ACTPLA that a Territory Plan 

Technical Amendment would be required. This amendment is currently under review.  
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5. Traffic Analysis and Road Hierarchy 
A traffic study has been prepared by AECOM to assess the internal traffic movements, key 

internal intersection configuration, the impact on surrounding Crace Stage 1 road network 
and impact on intersections onto Gundaroo Drive and Nudurr Drive. A copy of the traffic 

report is included in Appendix B. 

The report took into consideration the expected development associated with Crace Stage 3.  

A summary of the traffic volumes in Crace Stage 3 are presented on the Road Hierarchy 

Plan, EDP2-ENG-RHP-17.1, while traffic volumes in the remainder of Crace are presented in 
the traffic report. 

A summary of the findings associated with Stage 3 from the traffic report are as follows: 

 The proposed layout for Crace Stage 3 has 22 dwellings; 

 The additional traffic volumes generated by blocks in Crace Stage 3 does not 
change the road hierarchy categories in either Stage 1 or Stage 2; 

 The additional traffic volumes generated by Crace Stage 3 does not reduce the 
operational performance of the intersections onto Gundaroo Drive and Nudurr Drive; 

 All roads in Stage 3 have traffic volumes less than 3,000vpd therefore, permitting 

direct vehicle frontage to all blocks; and 

 Parking demand generated by the development will be accommodated within the 
development by onstreet parking satisfying parking requirements within the estate. 

5.1 Road Hierarchy 

The roads within Crace Stage 3 are classified as Access Streets Type A. 

5.2 Traffic Generation 

The following trip rates were used for this assessment, with a summary of trips generated 

given in Table 2 of the Traffic Report: 

 • Peak hour traffic generation rate = 0.8 trips per dwelling 

 • Daily traffic generation = 8 trips per dwelling 

Traffic generation and traffic volumes on each road are shown on the Road Hierarchy Plan 
(Plan 17) and also in the Traffic Report included in Appendix B. 

5.3 Traffic distribution 

The traffic in Crace Stage 3 is directed to Digby Circuit (Road 22) and Narden Street (Road 
6), then connects to Abena Avenue (Road 1), which is the Major Collector road directing 

traffic to Gundaroo Drive. 
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5.4 Key Internal Intersections 

The intersections in the Crace Stage 3 are Local Access streets for which intersections 
performance assessment is not required due to low traffic volumes.  

The performance of key intersections in Crace was modelled by AECOM and the results 

presented in the Traffic Report (Appendix B). All key intersections in Crace are Level of 
Service A which is acceptable. 

6. Roads 
6.1 Major Collector Roads 

No Major Collector Roads are proposed with Crace Stage 3. 

6.2 Minor Collector Roads 

No Minor Collector Roads are proposed with Crace Stage 3. 

6.3 Access Streets 

The road reserve width for Road 101 and 102B is 15.5m, which is formed from 6.5m verge 
block side, 7m wide pavement and 2.0m verge adjacent open space.  

The 2.0m verge has been adopted for the edge road as it is adjacent to open space and is of 
sufficient space to accommodate the proposed single service of a 100mm diameter water 
main.  

Road 102A has a 21m road reserve width with a 6.5m wide eastside verge,  7m wide 
pavement  and 7.5m wide westside verge. The wider verge to the western side of the road 
reserve is to accommodate a 2.5m wide path linking the CRIP to the Stage 1 Barton 

Highway buffer zone. 

There are two access streets in Crace Stage 3 which have 1.5m wide paths on the block 
side, with the exception of Road 102A. It has a 2.5m wide shared path with no block access. 

Typically the access streets form an edge road and have verge widths of 6.5m and 2m. 
These typical cross sections are the same as that approved for Crace Stage 1 and Stage 2. 

The road configuration of Stage 3 has no direct access from an external road of the Estate 

and no externally generated traffic can use the roads as through routes. 

The edge road allows for a trafficable zone to ensure emergency access is maintained to the 
area. 

6.4 Parking 

Visitor parking is sufficiently provided along the kerbside edge of all roads. 

6.5 Street Lighting 

ActewAGL will undertake the underground electricity reticulation and street lighting design in 

accordance with the current Design Standards for Urban Infrastructure, including all paths in 
and around Stage 3. 

All local access roads will be designed to Category P4. 
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The streetlight poles have been positioned 1.7m behind the kerb line on roads. For 
consistency throughout the development, a standard distance behind the kerb line has been 
adopted for all roadways. 

The same type of street light pole used in Crace Stages 1 and 2 is proposed for use in Crace 
Stage 3. Detail design will manage the issue of intrusive lighting. 

6.6 Traffic Noise 

An earthen sound mound is proposed adjacent to Stage 3 along Gundaroo Drive.  This 
sound mound will be approximately 3m higher than the Gundaroo Drive road pavement and 
approximately 2m higher than the residential block ground level.  

Refer to Fill Plan EDP2-ENG-FP-28.1 for indicative sound mound contouring. The acoustic 
assessment included (in Appendix E) a review of the terrain and block layout for Stage 3. 
This assessment references ACT Environmental Protection Regulations, ACT Noise 

Management Guidelines – 1996, and relevant Australian Standards such as AS/NZ 2107-
2000 Acoustics – Recommended Design Sound Levels and Reverberation Times for 
Building Interiors  

Modelling of traffic noise from Gundaroo Drive has been performed to establish compliance 
with Noise Management Guideline – 1996. One block at the western side of Stage 3 is 
predicted to exceed the L10(18hrs) 63 dB(A) criteria due to the road traffic noise from Gundaroo 

Drive.  For these houses, building treatments can ensure that the internal noise levels can 
conform to AS2107 Acoustics – Recommended Design Sound Levels and Reverberation 
Times for Building Interiors. 

The Planning Control Plans note the requirement for specific fencing on the two western 
blocks to abate noise levels at ground level. For dwellings affected on first floors the detailed 
design will incorporate all noise abatement measures as noted in the Planning Control Plans. 

6.7 Turning movements 

Turning movements have been provided for all intersections within Stage 3. Access from 

Stage 3 meets the Rule 9 requirement by ensuring no more than three turning movements 
are required to reach a higher order road. The roads in Stage 3 are access roads, which use 
Narden Street (minor collector) to egress from the Estate. 

Turning movement of the waste vehicle have been provided for the hammer head which has 
been designed in accordance with the Development Control Code for Best Practise Waste 
Management in the ACT, September 1999. The length of the hammer head allows for the 

waste truck to undertake a three point turn without encroaching beyond the kerb, in addition 
to the length provided, the standard 600mm clearance from back of kerb to the footpath is 
also provided. 

7. Cycle and Pedestrian Systems 
7.1 On Road Cycling 

On road cycling is not provided in Crace Stage 3. 

A major path connection from Crace Stage 3 via Crace Stage 1 to the south will be provided 
onto Barton Highway in accordance with the requirements of the Concept Plan. 
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7.2 Off Road Cycle Paths/ Major Paths 

As part of Stage 1 and Stage 2, an off road recreation path for the joint use of pedestrians 
and cyclists is provided along the full extent of the open space area surrounding the estate in 
accordance with the Concept Plan. This path has a 4.0m wide formation for emergency 

vehicle access and a 2.5m wide asphalt path for pedestrian and cycle use. This path is not 
part of Stage 3. 

A 2.5m wide recreational path will be provided in Stage 3, access to this path from the Estate 

is from Road 101 via a pram crossing. Fixed and removal bollards will be located in the open 
space area to restrict vehicle access, this approach has been adopted (and approved) for a 
park in Stage 1A1. 

The path network within Crace has not been identified, in TaMS Design Standard Part 13, to 
be part of any future community network. The current main route drawing identifies the main 
route will be on road facilities along Gundaroo Drive and Barton Highway. 

7.3 Minor Paths 

Minor paths are provided in all road reserves in accordance with the ACTPLA Residential 

Subdivision Development Code requirements. Paths are all 1.5m wide and are located 0.3m 
offset from the block boundary similar to approved typical cross-sections from Crace Stages 
1 and 2. This position for the path places the shared trench on the kerb side of the path 

similar with Stages 1 and 2 trenching agreement. 

8. Land Contamination 
A site audit of Block 588 was undertaken by JBS Environmental in 2006. The investigations 
of the site assessed the contamination status of the site as low and the site as suitable for 

residential land use. The Environmental Protection Authority (EPA) reviewed the Site Audit in 
2006 and endorsed the recommendation of the audit. Clearance from ACTPLA and the EPA 
was provided through the Concept Plan for Block 588. 

9. Public Transport 
There are no proposed bus routes through Crace Stage 3. However, it is within 400m of a 

proposed bus stop on Abena Avenue within Stage 1, refer to the Public Transport Network 
and Off Road Movement Systems Plan – 22.1. 

10. Agency Liaison and Consultation 
During the planning process and preliminary engineering design, there has been ongoing 

liaison and consultation with agency representatives from ActewAGL, ACTPLA, TAMS, Rural 
Fire Services, Sport & Recreation Services and PCL. Sport & Recreation Services have 

been actively involved in the design process, along with other agencies of TaMS, to ensure 
the proposed park facilities, uses and design are in accordance with their requirements. As 
such Sport & Recreation Services and other agencies have indicated they fully support the 

concept for the park identified on the Open Space Concept Plan – 31.1. 
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11. Stormwater Concept Plan 
11.1 Existing Stormwater Infrastructure 

Crace Stage 3 consists of two sub catchments: 

 Western Catchment drains Section EA; and 

 Eastern Catchment draining Section EB. 

The surrounding catchments of Stage 1 and parts of Stage 2 are captured in the trunk 
stormwater mains which convene at two locations within the Stage 3, as shown on the 

stormwater master plan drawings EDP3-END-SWMP-9.1 and 9.2. 

Located west of the site is an existing watercourse adjacent to Gundaroo Drive. South of the 
site the watercourse heads west under Gundaroo Drive into Ginninderra Creek by way of 

existing culverts. 

11.2 Proposed Stormwater Infrastructure 

A stormwater master plan has been prepared for Crace Stage 3. The stormwater master 
plan illustrates the schematic stormwater pipe layout for the development, catchment areas, 
5 and 100 year ARI flows and velocity depth safety criteria. 

The detailed stormwater design will be in accordance with the TAMS Design Standards. 
Flows up to and including the 5 year ARI event are generally to be piped whilst the major 
system comprising roads conveys the 100 year ARI flows.  

Servicing of residential blocks will utilise both discharge to kerb (northern blocks) and direct 
connection to stormwater pipes (southern blocks). Kerb discharge has been utilised 
throughout earlier stages to promote the Water Sensitive Urban Design principles adopted 

for the Estate.  

Stormwater pipes located at the back blocks will be located in easements 2.5m wide. 

Water quantity retardation is provided in the basin to be constructed with Crace Stage 3. 

This basin will provide retardation of developed runoff to pre-developed 100 year ARI flows 
leaving the Crace suburb under Gundaroo Drive to Ginninderra Creek.  

The runoff captured within the basin will also be used to irrigate the CRIP and other areas 

within Stage 1 of the Estate. As such a water license application will be requested at detailed 
design stage to allow draw down from the pond.  

The levels of the paths around the site have taken into consideration TaMS design 

requirement to be above the 2 year ARI level. 

The two proposed GPT’s will be designed in accordance with TaMS design standards and 
convey the 1 year ARI flow.  

The south western catchment not directed to the GPT and directly discharges to the 
detention pond as the catchment area is less than 8 hectares. 

The proposed works will be seeking the following authorisations: 

 Application for an Environmental Authorisation 

 Waterway Works Licence 
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 Water Access Entitlement 

 Licence to Take Water 

11.3 Overland Flow management 

When stormwater flows exceed the capacity of the piped system (including an allowance for 
blockages), stormwater runoff will travel overland along the road network into swales and 
basins.  

Overland flows have been designed to meet the following criteria: 

 Prevent flow up to the 100 year ARI from entering leased blocks. 

 In road reserves to ensure velocity depth safety criteria is less than 0.4m2/s. 

 In road reserves to ensure flow does not exceed a depth of 50mm above top of kerb. 

 To ensure velocity of flows in swales is less than 2m/s to prevent scour. 

 A minimum freeboard of 300mm to leased blocks in basins. 

A key component of the Stage 1 design is to limit overland flows to comply with velocity 
depth criteria during the 100 year ARI storm which requires that additional inlet capacity be 

provided to capture the higher ARI flows within the trunk stormwater pipes. 

The proposed detention basin is required to capture the 100 year ARI piped and overland 
flows, which is located within Stage 3 and then discharges under Gundaroo Drive which is 

consistent with the provisions used in the Stage 1 stormwater master plan. 

11.4 Water Sensitive Urban Design 

Water Sensitive Urban Design (WSUD) for Crace Stage 3 is consistent with the Crace Stage 
1 and Stage 2 WSUD strategy. 

The bioretention systems proposed in Stage 1 and 2 of Crace in combination with rain 

gardens in the Stage 1 urban core area and tree pits on the suburban streets provide a 
treatment train that ensures that the suburb meets the water quality requirements of the 
ACTPLA Waterways Code. Detention areas ensure the required attenuation of storm flows is 

achieved. A 40% reduction in potable water usage is achieved through the use of water 
efficient fixtures and though the provision of rainwater tanks to all blocks exceeding 300m2.  

The WSUD Checklist for each catchment is provided in Appendix D. 

It is noted that all stormwater ties are generally to be discharged to the kerb as per Stage 1 
and 2 in order to provide water to passive tree watering systems. 

Passive tree watering was provided in Crace via a small diameter inlet pipe cast into the kerb 

to provide trickle flows to each street tree. This same measure is proposed to all street trees 
in Stage 3. The passive watering system will ensure that all street trees receive additional 
watering during rainfall events to aid their initial growth. 

11.5 Water Quantity and Quality 

Water quantity retardation is provided in the basin to be constructed with Crace Stage 3. 

This basin will provide retardation of developed runoff to pre-developed 100 year ARI flows 
leaving the Crace suburb under Gundaroo Drive to Ginninderra Creek. 
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12. Sewer Concept Plan 
12.1 Existing Sewer Infrastructure 

Crace Stage 3 consists of two sub catchments: 

 • Northern Catchment drains the north facing blocks of Sections EA and EB; and 

 • Southern Catchment drains the southern blocks of Sections EA and EB. 

12.2 Proposed Sewer Infrastructure 

Both catchments will use the existing main under Gundaroo Drive and connect via the newly 

constructed sewer mains associated with Stage 1, which have adequate capacity to convey 
these catchments. 

13. Water Concept Plan 
13.1 Existing Water Infrastructure 

Crace Stage 3 is located wholly within the low zone of Crace. 

13.2 Proposed Water Infrastructure 

Crace Stage 3 will be connected to the newly constructed water network associated with 
Crace Stage 1 by 100mm diameter mains. 

The flow demand greater than 25l/s has been provided to meet the Type F6 (detached 
housing) classification of the development. 

14. Utilities 
Utilities for Crace Stage 3 will be provided via shared trenches as an extension from shared 

trenches in Crace Stage 1. 

The developer will fund the excavation and backfill of the shared trenches, and each utility 
will provide cables/conduits as required. The shared trenching throughout the development 

will be in accordance with the Service Authorities’ shared trench agreement. 

Three-way trenching for electricity, gas and telecommunications are proposed and are 
shown on the typical road cross sections. 

ActewAGL will provide underground electricity reticulation and street lighting to TAMS 
standards. The telecommunications provider, TransACT, will provide telecommunications 
reticulation to the estate. 

15. Staging 
It is proposed to construct the works in one stage. 

The proposed staging is shown in Drawing EDP3-ENG-ST-6.1 - Staging Plan. 
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16. Geotechnical Structure and Site Grading 
16.1 Geotechnical Investigation 

A geotechnical investigation has been under undertaken for Crace Stage 1 which included 

the area associated with Crace Stage 3. 

16.2 Site Grading 

The majority of the natural terrain is generally flat and falls towards the proposed detention 
basin. However the southern area has an increased fall associated with the existing hill and 
residential blocks which are under construction to the south of the stage. 

The finished site grading of the residential blocks has been developed to tie-in into the 
existing road alignment of Digby Circuit and the proposed batter of the detention pond, 
therefore the majority of the residential blocks are in fill. Additional fill occurs for the pond 

embankment, with minor filling along the northern boundary to ensure tie-ins with the existing 
Abena Avenue. The remaining area of the site will be in cut, refer to drawing EDP3-ENG-FP-
28.1 for an general overview of the fill area. 

Road longitudinal grading have been prepared for the two roads in Stage 3. They are 
constrained by the existing tie-in levels associated with Stage 1 and also take into 
consideration the servicing requirements of blocks. As such a section of Road 102 has a 

minimum grade of 0.9%. 

17. Off Site Works 
No off site works are proposed. 

18. Landscape Master Plan 
18.1 Character  

The landscape design philosophy for Stage 3 continues the theme established for Stage 1 
and 2, and is based on the following key principles: 

 The new / future vegetation is the landscape that will sustain the lives of the future 
residents; 

 The new place is an urban place (not a bush setting), located within an important 
‘open space corridor’; 

 The new landscape must flourish in urban conditions if it is to be environmentally 
effective, now and into the future; 

 The streetscapes and public domain are the predominant landscape features of 
urban settings; 

 The design is driven by the requirements of sustaining a large scale urban 
landscape and streetscape in an urban setting; 

 The design theme is 'Streets Alive'.... alive with people, alive with plants, alive with 
views; 

 The design maximises the opportunity for people to identify with their home patch, 
their block, their immediate neighbourhood and to link with their hinterland, adjacent 
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neighbourhoods and the district networks. Clarity of perception, address, 
connections, movement, and visual identity underpin the design; 

 Effective streetscapes and large scale urban landscapes require space, soils, water 
to flourish; the design provides enhanced verge growing conditions for large scale 
trees (space, improved soils, WSUD throughout). The WSUD is integrated with the 

streetscape of every street, enabling development of a contiguous urban 
streetscape; and 

 Perimeter and large tracts of landscape provide broad scale and plantation 
landscapes for recreation, habitat, and visual aesthetics. 

18.1.1 Open Space Elements 

The importance of well planned and located open space and recreation facilities is at the 
heart of delivering sustainable and vibrant communities. 

Open spaces play a vital role in the health and well being of communities providing 
opportunities to participate and connect socially within the community as well as supporting 
other important environmental and natural systems, the “green lungs” of the development. 

18.1.2 Open Space and Recreation Vision 

Vision: 

Crace will provide a diverse, interconnected system of parks, open space and recreation 
facilities that cater for the recreation, leisure and social needs and desires of this new 
community and that meet the goals of environmental, economic, social and cultural 

sustainability. 

Goals: 

 Create a sense of place and identity within the open space network. 

 Provide community spaces as an extension of people’s homes. 

 Encourage and promote health, well being and social cohesion. 

 Provide equity and accessibility catering to a diverse range of users. 

 Offer diversity of facilities and experiences. 

 Provide multi-functional and adaptable spaces and places. 

 Integrate environmental sustainability principles. 

 Develop economically sustainable facilities. 

18.1.3 Open Space Framework 

A core corridor of parklands made up of the Community Recreation Irrigated Park (CRIP), 
linear park, central neighbourhood park and hilltop reserve will form the backbone of 
recreation and leisure activities for the entire Estate.  The CRIP is wholly within Stage 3 

whilst the other parklands are within stages 1 and 2. 

Surrounding this core, a series of Local Neighbourhood Parks form a satellite system aimed 
at servicing the direct needs of local suburban residents and supporting the main recreation 

hubs. 

Linking the satellite system of parks and focal recreation hubs, the continuous outer loop 
pedestrian parkland provides recreation and commuter based trails internally linking key 
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destinations as well as providing external access connections into the greater Gungahlin 
Trails Network. 

Key youth orientated facilities are identified to supply a targeted type of facilities aimed at the 

independent youth group such as skate facilities and cycle tracks. 

18.1.4 Community Recreation Irrigated Park 

The Community Recreation Irrigated Park (CRIP) is located at the estates main entry and 
provides the main sporting, recreation and leisure facility.  This recreation hub is linked by 
both the wide street tree lined boulevard and linear parkland to the heart of the estates 

Village Centre and to the broader estate recreation path network. 

The CRIP is currently being developed as a pilot model in response to consultation with 
Sport and Recreation Services (SRS) and Parks Conservation and Land (PCL). 

SRS has expressed the desire to review the standard requirements for the supply of 
‘Neighbourhood Ovals’ in new residential subdivisions seeking to develop a more strategic 
approach to the supply of organised sporting facilities across the ACT by targeting facility 

development rather than inheriting individual neighbourhood ovals and duplicated facility 
provision for every new suburb.  By strategically targeting the development of new and/or 
consolidation of existing sporting facilities economies can be achieved in facility provision, 

management and maintenance. 

SRS has identified the opportunity at CRACE to utilise the proposed oval space to create a 
green open recreation and leisure space for the community that would supply multiple and 

varied recreation and leisure experiences to a wide range of user groups.  The proposed 
CRIP model seeks to combine structured play / sporting / recreation facilities (e.g. multiuse 
hard courts, playgrounds, picnic and BBQ areas) as well as unstructured spaces (e.g. 

garden spaces, irrigated open lawns, native woodland areas, pond and wetland) to provide 
an attractive and versatile community parkland. 

The CRIP and the adjacent Linear Park to the east have been designed to ensure that the 

recreational needs of a wide range of age groups are satisfied within the one connected 
parkland thus adding to the diversity of users and ensuring its ongoing use by the community 
that develops within Crace. In this way the CRIP and Linear Park satisfy the community 

vision and goals for the open space and recreation of residents at Crace. 

The opportunity exists to harvest water for irrigation from the proposed detention pond 
ensuring the community has usable green open space year round.  The original proposed 

neighbourhood ovals where located adjacent the detention pond taking advantage of the 
sites flatter topography, providing adjoining space for flood detention and taking advantage 
opportunities for harvesting water for irrigation purposes.  The proposed CRIP model 

maintains these functions through the open space / kickabout spaces.   

SRS has indicated they will maintain an irrigation system covering the open space / 
kickabout areas and the formal garden in the CRIP extending into the kickabout spaces 

provided in the adjoining Linear Park with water harvested from the proposed detention 
pond.  It is expected that both the CRIP and Linear Park will function in concert to provide an 
interconnected series of open space and recreation facilities to the higher density urban core 

of the estate.  The provision of usable open space within 100mm of dense urbanised areas 
(Compact blocks defined as blocks having a site area of 250m2 or less) is a fundamental 
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principle set out in the Residential Subdivision Development Code.  The provision of 
irrigation will help to ensure both the CRIP and Linear Park remain usable throughout the 
year. 

18.2 Streetscape Character 

Streetscapes have been designed to integrate the public and private domain to promote both 
a sense of privacy as well as passive surveillance around the streets contributing to pleasant 

walkable streets.  These generous streetscapes have been created to be an extension of the 
open space network integrating and linking key destinations within the estate such as the 
CRIP, village centre, neighbourhood parks and the hilltop reserve.   

Road 102A has been designed to incorporate a section of shared pedestrian / cycle path.  
This path links into and through the CRIP and into the broader cycle and pedestrian network. 

Proposed street tree selection has adopted species approved under Stage 1 and in 

accordance with DSUI 23.  As developed and installed in Stage 1, the street trees are 
passively irrigated by the stormwater runoff from the impervious surfaces within the 
catchment for each tree. 

18.3 Tree Survey and Retention 

A detailed tree survey and assessment was undertaken by JEA in June 2010 that identified 

individual trees and tree groups across the Crace Stages 1 and 2, however there are no 
trees located within Stage 3. 

19. Energy Audit  
The Energy Audit was completed in accordance with the Residential Subdivision Code 

October 2009 – Appendix C – Energy Audits of Subdivisions – Detached residential Blocks. 

All blocks were assessed under Table 9 Criteria for Determining Block Rating. Those blocks 
that did not comply with the criteria a or b were assessed under criteria c. 

Each of the block ratings had further rating applied due to slope of land and aspect of block. 
Ratings are identified in Table 3. 

19.1 Zero Setbacks 

In determining blocks which should have a zero setback used the following principles have 
been adopted: 

 Zero setbacks on blocks on N-S streets are located on the southern boundary only 
(unless a corner block).  Zero setbacks on the northern boundary are generally 
avoided. 

 Zero setbacks on blocks on E-W streets are located on the western side (unless a 
corner block). 

If there is no advantage in terms of energy performance then zero setbacks are avoided to 

allow for greater flexibility for housing product choice. 

There are no zero setbacks proposed within Stage 3.  
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19.1.1 Results 

Table 3: Energy Ratings for Crace Stage 3 

Rating Blocks % 

1 0 0% 

2 0 0% 

3 3 13.6% 

4 16 72.8% 

5 3 13.6% 

TOTALS 22 100% 

The results of the Energy Audit indicate that 100% of the blocks in the Estate obtained a 

rating of 3 stars or greater.  The composite results are shown in a table on the Energy Audit. 
The block-by-block ratings are shown on EDP3-PL-EAP-16.1. 

20. Capital Works 
No capital works are required in association with Crace Stage 3 project. 

21. Bushfire Protection Measures 
A Bushfire Risk Assessment Review was prepared by Australian Bushfire Protection 

Planners Pty Ltd for Crace. The report is attached at Appendix C. A bushfire plan EDP2-LA-
BMP-27.1 presents the proposed bushfire protection measures for this estate. 

Any proposed dwellings requiring specific controls are noted on the Planning Control Plans – 
31.1. 

The edge road allows for a trafficable zone to ensure emergency access is maintained to the 

area. 

22. Waste Collection Plan 
All blocks have direct frontage access therefore standard kerb side collection will be 
provided.  

Road 101 has been designed and includes the standard hammer head arrangement as 
outlined in the Development Control Code for best practise waste management in the ACT, 
September 1999. The length of the hammer head allows for the waste truck to undertake a 

three point turn without encroaching beyond the kerb, in addition to the length provided, the 
standard 600mm clearance from back of kerb to the footpath is also provided. 

23. Land Use Plan 
A Land Use Plan (EDP3-LA-LUP-7.1) has been prepared to indicate the land use policy 

applicable to the site – refer also to Section 1.3 ‘Planning Context’. 
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AECOM Australia Pty Ltd 
Level 2, 60 Marcus Clarke Street, Canberra ACT 2600, Australia 
T +61 2 6201 3000  F +61 2 6201 3099  www.aecom.com 
ABN 20 093 846 925 

 

 

 

Mitchell Alexander 
Project Manager 
CIC Crace Pty Ltd  
Level 3, 64 Allara St, Canberra ACT 2600 
 
 
02 November 2010 
 
 
Dear Mitchell 
 
Crace Estate Development Plan EDP Variation and Inclusion of Stage 3 
 
AECOM provided a traffic impact assessment to support the application of the Crace Stage 1 Estate 
Development Plan (EDP) in June 2008.  This was revised by AECOM in June 2010 for the Crace Stage 2 EDP 
submission.  We have been advised that CIC Crace wish to resubmit the Stage 1 EDP and revise the traffic 
impact assessment with the following changes: 
 

• Stage 1 addition of new road 30, reduction of 16 blocks and increase of 11 dwellings; 
• The Stage 2 internal road network modified due to EDP comments for tree retention; 
• Inclusion of Stage 3 which comprises of 22 blocks 

 
Our summary comments on the revised report are as follows. 
 
Peak period for the traffic generated by the proposed development in Crace will be predominantly during 
weekday AM and PM peaks. Traffic analysis of the major intersections was conducted in SIDRA for the 
previous submission and again with this Stage 1 amendment and it confirms that the change of internal road 
network and minor dwelling increase does not reduce the intersection performance of any of the key 
intersections analysed. 
 
It is understood that According to the ‘Residential Subdivision Development Code’, roads expected to have 
traffic volumes exceeding 3,000 a day must not have direct property access (unless a two-way drive-way is 
provided).  The proposed Estate layout has taken this restriction into account and located residential property 
access points on roads with less than 3,000 vehicles per day.    
 
The addition of additional residential blocks in Stage 3 and an increase of 11 dwellings in Stage 1 has negligible 
effect on traffic flow.  The traffic volumes within the Crace with inclusion of Stage 3 and the new internal road 
network are well within the environmental capacity of the road classification and current ACT Government 
Codes and guidelines. 
 
We trust that this will provide a reasonable level of confidence in the satisfactory operation of the proposed EDP 
submission. 
 
Yours sincerely 
 
Tim Rampton 
Principal Engineer - Traffic & Transportation 
tim.rampton@aecom.com 
Mobile: +61 411 318 996 
Direct Dial: +61 2 6201 3018 
Direct Fax: +61 2 6201 3099 
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1.0 Road Hierarchy and Traffic Analysis 
1.1 Summary 
As part of an overall assessment of the development of Crace a thorough investigation of 
traffic impacts and requirements has been undertaken by AECOM.  The following sections 
detail a summary of the conclusions made from this traffic study.   
 
In order to aid the assessment the traffic distribution and impacts, the suburb was broken up 
into a number of precincts, including residential areas, commercial, and a local retail centre. 
 
The traffic analysis focused on the following key aspects: 
 The generation and distribution of traffic associated with the full development of Crace; 
 Peak hour and daily flows on the main Boulevard (Abena Avenue) and collector roads 

within the suburb; 
 Peak hour and daily flows on Gundaroo Drive and Nudurr Drive; and 
 The configuration and performance of key internal and external intersections. 

 
In the proposed Estate layout the internal road network has been changed.  The numbers of 
dwellings has increased to approximately 1,800 and the gross floor area (GFA) for shops 
remains unchanged at 1,800 m2 (1200m2 supermarket + 600m2 other).  The area for a 
commercial facility (offices) and community facilities also remains unchanged at 600 m2 and 
500 m2 GFA, respectively.  The traffic associated with the ‘Community Recreational Irrigated 
Park’ (CRIP) was considered in this assessment, with its impacts deemed to be minimal.   
 
The main Boulevard within Crace (Abena Avenue) is expected to accommodate 5,700 to 
9,500 vehicles a day, while the main collector is expected to experience up to 2,900 vehicles 
only near the local retail and community centres.   
 
According to the ‘Residential Subdivision Development Code’, roads expected to have traffic 
volumes exceeding 3,000 a day must not have direct property access (unless a two-way drive-
way is provided).  The proposed Estate layout has taken this restriction into account and 
located residential property access points on roads with less than 3,000 vehicles per day.   
 
An analysis was conducted both with and without Nudurr Drive being extended to Gungahlin 
Drive.  Sensitivity tests identified that a redistribution of traffic would occur in the peak hours 
due to the improved access options associated with the extension of Nudurr Drive.  This 
would result in a reduction of traffic volumes on Abena Avneue, whilst increasing volumes 
on the main collector close to Nudurr Drive.  A full set of impacts are detailed in Section 1.7. 
 

1.2 Road Hierarchy 
A road hierarchy has been established through Crace which provides a defined route via 
Abena Avenue and the main collector road.  The road system will promote good road and 
pedestrian permeability and connectivity through the Estate.  The defined Road Hierarchy is 
shown on the EDP plans.  This Road Hierarchy is reinforced through the urban design 
elements including: 
 Built form controls, setbacks and fencing; 
 Streetlighting and types; 
 Width of road reserves, road pavement, and verges; 
 Indented carparking; and 
 Tree planting. 
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When these assumed distributions were combined with the expected traffic from 
external sources an overall profile of the peak hour and daily traffic volumes within 
Crace was developed.  
 
Figure 2 shows the expected future daily traffic volumes on key roads in and around 
Crace.  No traffic volumes are given in the diagrams for the minor internal roads within the 
estate, however these are shown in more detail in the Estate Development Plan.   
 
For this assessment it was found that 75% of trips generated by the Crace development 
accessed the external road network directly onto Gundaroo Drive via intersection 14.  The 
remaining 25% is expected to use Nudurr Drive (12% - intersection 13, 13% - intersection 1). 
 
It should be noted that this traffic distribution differs from that identified in the original 
Masterplan, as the internal road network has been significantly altered.  The EDP layout has 
the central ‘core’ area of the suburb focused around the main Boulevard, while the earlier 
Masterplan layout had this central core closer to Nudurr Drive. 
 
For the proposed layout the main Boulevard within Crace (Abena Avenue) is expected to 
accommodate 5,700 to 9,500 vehicles a day, while the main collector is expected to 
experience up to 2,900 vehicles only near the local retail and community centres. 
 
As outlined in ‘Residential Subdivision Development Code’, roads that are expected to have 
traffic volumes exceeding 3,000 a day must not have direct property access (unless a two-way 
drive-way is provided).   
 
It should be noted that the proposed Estate layout has taken this restriction into account 
and located residential property access points on roads with less than 3,000 vehicles per 
day. 
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Figure 2   Daily traffic volumes in Crace (without Nudurr Drive extension) 
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1.5 Key Intersections 
As part of the traffic modelling and analysis of Crace, seventeen (17) key intersections were 
assessed for their ability to accommodate peak hour traffic volumes.   

Most of the key internal intersections lie on the main collector Road or the Boulevard.  The 
key intersections which provide a link between Crace and the external Road network include 
14, 15, 1 and 13. The intersections analysed throughout this report include the following: 

1. Nudurr Drive / Chance Street – Give Way
2. Chance Street / Galore Street – Give Way
3. Langtree Crescent / Road 26 – Give Way
4. Langtree Crescent / Road 2 – Give Way
5. Langtree Crescent / Galore Street / Baratta Street – Roundabout
6. Road 04 / Road 45 – Give Way
7. Abena Avenue / Chance Street / Road 6 – Roundabout
8. Abena Avenue / Galore Street – Roundabout
9. Road 44 / Road 4 – Give Way
10. Road 4 / Road 46 – Give Way
11. Road 4 / Road 40 – Give Way
12. Road 4 / Road 34 – Give Way
13. Nudurr Drive / Road 2 / Grampians Street – Roundabout
14. Gundaroo Drive / Road 1 – Roundabout
15. Gundaroo Drive / Nudurr Drive – Roundabout
16. Road 4 / Vandyke Street – Roundabout
17. Galore Street / Road 30 – Give Way

Figure 3 shows the location of all seventeen intersections, with the conceptual layouts of each 
intersection (as represented in SIDRA) shown in Figure 4. 

Figure 3   Key Intersections
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1.5.1 External Intersections 

The proposed layouts of each of the four (4) external intersections are shown in Figure 4.  
These are not drawn to scale, but simply conceptual layouts as shown in SIDRA. 

Figure 4   Key External Intersections of Crace (not drawn to scale) 
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Although not tested as part of this study, it would therefore be prudent to assume that the 
intersection configurations recommended will still operate at a satisfactory level of service 
even if Nudurr Drive is extended and some redistribution of traffic occurs.   
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SIDRA RESULTS 

 Intersection 14 - Gundaroo Dr Roundabout 

AM peak 

Mov 
ID  

Turn 
Dem 
Flow 

(veh/h) 
%HV 

Deg of 
Satn 
(v/c)  

Aver 
Delay 
(sec)  

Level 
of 

Service 

95% 
Back 

of 
Queue 

(m) 

Prop. 
Queued  

Eff. Stop 
Rate  

Aver 
Speed 

(km/h) 

Gundaroo Dr  
2 T 526   0.0    0.201   4.6   LOS A  11   0.26   0.40   51.6   
3 R 5   0.0    0.200   11.6   LOS A  8   0.26   0.63   45.6   

Approach  531    0.0    0.201   4.7   LOS A  11   0.26   0.41   51.5   

Main Blvd 
4 L 981   0.0    0.925   19.3   LOS B  133   0.96   1.42   39.2   
6 R 88   0.0    0.135   14.6   LOS B  5   0.57   0.85   43.8   

Approach 1069    0.0    0.925   18.9   LOS B  133   0.92   1.37   39.6   

Gundaroo Dr 
7 L 1   0.0    0.250   5.7   LOS A  15   0.05   0.48   51.6   
8 T 780   0.0    0.264   4.4   LOS A  15   0.25   0.33   51.6   

Approach 781    0.0    0.264   4.4   LOS A  15   0.25   0.33   51.6   

All Vehicles 2381    0.0    0.925   11.0   LOS A  133   0.56   0.81   45.4   

PM peak 

Mov 
ID  

Turn 
Dem 
Flow 

(veh/h) 
%HV 

Deg of 
Satn 
(v/c)  

Aver 
Delay 
(sec)  

Level 
of 

Service 

95% 
Back 

of 
Queue 

(m) 

Prop. 
Queued  

Eff. Stop 
Rate  

Aver 
Speed 

(km/h) 

Gundaroo Dr  
2 T 526   0.0    0.338   4.3   LOS A  22   0.06   0.38   53.2   
3 R 788   0.0    0.607   12.0   LOS A  30   1.00   0.15   42.6   

Approach  1314    0.0    0.607   8.9   LOS A  30   0.62   0.24   46.1   

Main Blvd 
4 L 5   0.0    0.005   7.0   LOS A  0   0.58   0.57   48.1   
6 R 5   0.0    0.006   12.9   LOS A  0   0.59   0.67   44.2   

Approach  10    0.0    0.006   9.9   LOS A  0   0.59   0.62   46.0   

Gundaroo Dr 
7 L 196   0.0    0.662   14.7   LOS B  72   1.00   1.04   42.7   
8 T 737   0.0    0.662   14.7   LOS B  72   1.00   1.08   42.8   

Approach 933    0.0    0.662   14.7   LOS B  72   1.00   1.07   42.8   

All Vehicles 2257    0.0    0.662   11.3   LOS A  72   0.78   0.59   44.7   
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Intersection 15 - Gundaroo Dr / Nudurr Dr roundabout 

AM peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV 

Deg of 
Satn 
(v/c)  

Aver 
Delay 
(sec)  

Level 
of 

Service 

95% 
Back 

of 
Queue 

(m) 

Prop. 
Queued  

Eff. Stop 
Rate  

Aver 
Speed 

(km/h)  

Gundaroo Dr  
1 L 11    0.0    0.275   7.7   LOS A  16   0.48   0.61   48.1   
2 T 560    0.0    0.276   6.0   LOS A  16   0.48   0.54   49.4   
3 R 53    0.0    0.276   12.6   LOS A  12   0.48   0.69   44.6   

Approach  624    0.0    0.276   6.6   LOS A  16   0.48   0.55   48.9   

Nudurr Dr  
4 L 274    0.0    0.240   7.1   LOS A  9   0.48   0.62   48.8   
5 T 5    0.0    0.238   6.3   LOS A  9   0.48   0.57   49.4   
6 R 253    0.0    0.250   13.0   LOS A  10   0.50   0.79   44.5   

Approach 532    0.0    0.250   9.9   LOS A  10   0.49   0.70   46.6   

Gundaroo Dr  
7 L 2    0.0    0.200   5.9   LOS A  10   0.21   0.47   50.5   
8 T 527    0.0    0.197   4.6   LOS A  10   0.21   0.39   51.9   
9 R 5    0.0    0.200   11.5   LOS A  7   0.22   0.64   45.7   

Approach  534    0.0    0.197   4.6   LOS A  10   0.21   0.40   51.8   

Candlebark Cl  
10 L 5    0.0    0.027   8.0   LOS A  1   0.58   0.65   48.3   
11 T 5    0.0    0.027   7.0   LOS A  1   0.58   0.62   49.1   
12 R 11    0.0    0.027   13.9   LOS A  1   0.58   0.71   44.2   

Approach  21    0.0    0.027   10.9   LOS A  1   0.58   0.67   46.2   

All Vehicles 1711    0.0    0.276   7.1   LOS A  16   0.40   0.55   49.0 

PM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV 

Deg of 
Satn 
(v/c)  

Aver 
Delay 
(sec)  

Level 
of 

Service 

95% 
Back 

of 
Queue 

(m) 

Prop. 
Queued  

Eff. Stop 
Rate  

Aver 
Speed 

(km/h)  

Gundaroo Dr  
1 L 11    0.0    0.204   6.8   LOS A  11   0.22   0.53   49.5   
2 T 316    0.0    0.203   5.6   LOS A  11   0.22   0.46   50.7   
3 R 211    0.0    0.217   11.4   LOS A  8   0.23   0.64   45.6   

Approach  538    0.0    0.217   7.9   LOS A  11   0.22   0.53   48.5   

Nudurr Dr 
4 L 105    0.0    0.117   8.3   LOS A  4   0.55   0.72   47.7   
5 T 5    0.0    0.116   7.3   LOS A  4   0.55   0.64   48.5   
6 R 53    0.0    0.074   13.7   LOS A  3   0.56   0.81   44.2   

Approach  163    0.0    0.117   10.1   LOS A  4   0.56   0.75   46.5   

Gundaroo Dr  
7 L 285    0.0    0.445   7.7   LOS A  28   0.48   0.60   48.0   
8 T 769    0.0    0.445   6.6   LOS A  28   0.48   0.56   49.0   
9 R 11    0.0    0.440   12.5   LOS A  20   0.47   0.69   44.6   

Approach  1065    0.0    0.445   7.0   LOS A  28   0.48   0.57   48.7   

Candlebark Cl  
10 L 5    0.0    0.017   8.0   LOS A  1   0.46   0.61   48.5   
11 T 5    0.0    0.017   7.2   LOS A  1   0.46   0.58   49.1   
12 R 5    0.0    0.017   12.9   LOS A  1   0.46   0.68   44.7   

Approach 15    0.0    0.017   9.4   LOS A  1   0.46   0.62   47.3   

All Vehicles 1781    0.0    0.445   7.6   LOS A  28   0.41   0.58   48.4 
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Intersection 1 - Nudurr Dr access Roundabout 

AM Peak 

Mov 
ID  

Turn 
Dem 
Flow 

(veh/h) 
%HV 

Deg of 
Satn 
(v/c)  

Aver 
Delay 
(sec)  

Level 
of 

Service 

95% 
Back 

of 
Queue 

(m) 

Prop. 
Queued  

Eff. Stop 
Rate  

Aver 
Speed 

(km/h) 

Crace access  
1 L 92   0.0    0.107   7.8   LOS A  5   0.44   0.60   48.5   
2 T 25   0.0    0.107   6.3   LOS A  5   0.44   0.54   49.7   

Approach  117    0.0    0.107   7.4   LOS A  5   0.44   0.58   48.7   

Palmerston 
8 T 11   0.0    0.193   4.3   LOS A  9   0.07   0.38   53.1   
9 R 316   0.0    0.193   11.2   LOS A  9   0.07   0.67   46.3   

Approach  327    0.0    0.193   11.0   LOS A  9   0.07   0.66   46.5   

Nudurr Dr 
10 L 58   0.0    0.046   5.5   LOS A  2   0.11   0.45   51.4   
12 R 11   0.0    0.046   11.3   LOS A  2   0.11   0.65   46.2   

Approach 69    0.0    0.046   6.4   LOS A  2   0.11   0.48   50.5   

All Vehicles 513    0.0    0.193   9.6   LOS A  9   0.16   0.62   47.5 

PM Peak 

Mov ID Turn Dem Flow 
(veh/h)  %HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

Crace access 
1 L 11   0.0    0.018   6.9    LOS A  1   0.30   0.51   49.3   
2 T 11   0.0    0.018   5.4    LOS A  1   0.30   0.44   50.7   

Approach 22   0.0    0.018   6.2    LOS A  1   0.30   0.47   50.0   

Palmerston  
8 T 58   0.0    0.154   4.7    LOS A  7   0.25   0.41   51.7   
9 R 158   0.0    0.154   11.6    LOS A  7   0.25   0.65   45.6   

Approach 216   0.0    0.154   9.7    LOS A  7   0.25   0.58   47.0   

Nudurr Dr 
10 L 211   0.0    0.185   5.4    LOS A  9   0.07   0.46   51.7   
12 R 101   0.0    0.185   11.2    LOS A  9   0.07   0.66   46.4   

Approach 312   0.0    0.185   7.3    LOS A  9   0.07   0.52   49.8   

All Vehicles 550   0.0    0.185   8.2    LOS A  9   0.15   0.54   48.6  

Page 193



Nudurr Dr access point (give-way) 
AM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h) 
%HV 

Deg of 
Satn 
(v/c)  

Aver 
Delay 
(sec)  

Level of 
Service  

95% 
Back 

of 
Queue 

(m) 

Prop. 
Queued  

Eff. Stop 
Rate  

Aver 
Speed 
(km/h) 

Crace Access  
1 L 119   0.0    0.167   10.9   LOS A  6   0.48   0.77   46.2   
3 R 5   0.0    0.167   11.1   LOS A  6   0.48   0.84   45.9   

Approach  124    0.0    0.167   10.9   LOS A  6   0.48   0.77   46.2   

Nudurr Dr east  
4 L 5   0.0    0.200   8.2   LOS A  0   0.00   0.67   49.0   
5 T 386   0.0    0.201   0.0   LOS A  0   0.00   0.00   60.0   

Approach 391    0.0    0.201   0.1   LOS A  0.00   0.01   59.8   

Nudurr Dr west  
11 T 53   0.0    0.034   1.8   LOS A  2   0.47   0.00   54.0   
12 R 6   0.0    0.034   10.2   LOS A  2   0.47   0.70   46.7   

Approach 59    0.0    0.033   2.7   LOS A  2   0.47   0.07   53.2   

All 
Vehicles 574    0.0    0.201   2.7   Not 

Applicable  
6   0.15   0.18   55.6  

PM Peak 

Mov 
ID  

Turn 
Dem 
Flow 

(veh/h) 
%HV 

Deg of 
Satn 
(v/c)  

Aver 
Delay 
(sec)  

Level of 
Service  

95% 
Back 

of 
Queue 

(m) 

Prop. 
Queued  

Eff. Stop 
Rate  

Aver 
Speed 
(km/h) 

Crace Access 
1 L 11   0.0    0.048   13.7   LOS A  1   0.44   0.62   43.5   
3 R 11   0.0    0.048   14.0   LOS A  1   0.44   0.83   43.2   

Approach 22    0.0    0.048   13.8   LOS A  1   0.44   0.72   43.4   

Nudurr Dr east  
4 L 11   0.0    0.087   8.2   LOS A  0   0.00   0.67   49.0   
5 T 158   0.0    0.087   0.0   LOS A  0   0.00   0.00   60.0   

Approach  169    0.0    0.087   0.5   LOS A  0.00   0.04   59.1   

Nudurr Dr west  
11 T 312   0.0    0.310   1.0   LOS A  19   0.38   0.00   55.1   
12 R 184   0.0    0.310   9.4   LOS A  19   0.38   0.67   47.2   

Approach  496    0.0    0.310   4.1   LOS A  19   0.38   0.25   51.9   

All 
Vehicles 687    0.0    0.310   3.5   Not 

Applicable  
19   0.29   0.21   53.2   
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Intersection 2 – give way 

AM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h) 
%HV 

Deg of 
Satn 
(v/c)  

Aver 
Delay 
(sec) 

Level of 
Service  

95% 
Back 

of 
Queue 

(m) 

Prop. 
Queued 

Eff. Stop 
Rate  

Aver 
Speed 

(km/h) 

Collector SE  
21 L 11    0.0    0.153   8.6   LOS A  6   0.16   0.60   48.2   
23 R 120    0.0    0.152   8.9   LOS A  6   0.16   0.66   48.0   

Approach  131    0.0    0.152   8.9   LOS A  6   0.16   0.65   48.0   

To Nudurr Dr NE 
24 L 16    0.0    0.014   8.2   LOS A  0   0.00   0.67   49.0   
25 T 11    0.0    0.014   0.0   LOS A  0   0.00   0.00   60.0   

Approach 27    0.0    0.014   4.8   LOS A  0.00   0.40   52.9   

minor St SW  
31 T 11    0.0    0.027   0.3   LOS A  1   0.13   0.00   58.2   
32 R 18    0.0    0.027   8.7   LOS A  1   0.13   0.65   48.1   

Approach  29    0.0    0.027   5.5   LOS A  1   0.13   0.40   51.5   

All 
Vehicles  187    0.0    0.153   7.8   Not 

Applicable  
6   0.14   0.58   49.2  

PM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

Collector SE 
21 L 21   0.0    0.034   8.9   LOS A  1   0.24   0.62   47.9   
23 R 11   0.0    0.034   9.2   LOS A  1   0.24   0.66   47.7   

Approach 32   0.0    0.034   9.0   LOS A  1   0.24   0.63   47.8   

To Nudurr Dr NE  
24 L 191   0.0    0.110   8.2   LOS A  0   0.00   0.67   49.0   
25 T 14   0.0    0.110   0.0   LOS A  0   0.00   0.00   60.0   

Approach 205   0.0    0.110   7.6   LOS A  0.00   0.62   49.6   

minor St SW 
31 T 11   0.0    0.022   2.1   LOS A  1   0.39   0.00   55.0   
32 R 11   0.0    0.022   10.5   LOS A  1   0.39   0.67   46.4   

Approach 22   0.0    0.022   6.3   LOS A  1   0.39   0.33   50.4   

All Vehicles 259   0.0    0.110   7.7    Not Applicable  1   0.06   0.60   49.4   

Page 195



Intersection 3 – give way

AM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

minor St 
1 L 39   0.0    0.047   8.4   LOS A  2   0.13   0.62   48.4   
3 R 11   0.0    0.047   8.7   LOS A  2   0.13   0.67   48.1   

Approach 50   0.0    0.047   8.5   LOS A  2   0.13   0.63   48.3   

collector E  
4 L 11   0.0    0.023   8.2   LOS A  0   0.00   0.67   49.0   
5 T 33   0.0    0.023   0.0   LOS A  0   0.00   0.00   60.0   

Approach  44   0.0    0.023   2.0   LOS A  0.00   0.17   56.8   

collector W  
11 T 14   0.0    0.015   0.1   LOS A  1   0.13   0.00   58.3   
12 R 11   0.0    0.015   8.6   LOS A  1   0.13   0.65   48.1   

Approach  25   0.0    0.015   3.9   LOS A  1   0.13   0.28   53.4   

All Vehicles  119   0.0    0.047   5.1    Not Applicable  2   0.08   0.39   52.2  

PM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

minor St 
1 L 11   0.0    0.023   8.6   LOS A  1   0.15   0.61   48.3   
3 R 11   0.0    0.023   8.9   LOS A  1   0.15   0.66   48.0   

Approach  22   0.0    0.023   8.8   LOS A  1   0.15   0.63   48.1   

collector E  
4 L 21   0.0    0.028   8.2   LOS A  0   0.00   0.67   49.0   
5 T 32   0.0    0.028   0.0   LOS A  0   0.00   0.00   60.0   

Approach  53   0.0    0.028   3.2   LOS A  0.00   0.26   55.1   

collector W  
11 T 28   0.0    0.022   0.2   LOS A  1   0.14   0.00   58.0   
12 R 11   0.0    0.022   8.6   LOS A  1   0.14   0.64   48.0   

Approach 39   0.0    0.022   2.6   LOS A  1   0.14   0.18   54.8   

All Vehicles  114   0.0    0.028   4.1    Not Applicable  1   0.08   0.31   53.5 
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Intersection 4 – give way

AM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

collector E  
5 T 11   0.0    0.062   0.1   LOS A  2   0.09   0.00   58.7   
6 R 80   0.0    0.063   8.5   LOS A  2   0.09   0.66   48.2   

Approach 91   0.0    0.063   7.5   LOS A  2   0.09   0.58   49.3   

to Nudurr Dr N 
7 L 5   0.0    0.019   8.9   LOS A  1   0.12   0.61   48.2   
9 R 11   0.0    0.019   9.1   LOS A  1   0.12   0.67   47.9   

Approach 16   0.0    0.019   9.0   LOS A  1   0.12   0.65   48.0   

collector W  
10 L 16   0.0    0.014   8.2   LOS A  0   0.00   0.67   49.0   
11 T 11   0.0    0.014   0.0   LOS A  0   0.00   0.00   60.0   

Approach  27   0.0    0.014   4.8   LOS A  0.00   0.40   52.9   

All Vehicles 134   0.0    0.063   7.2    Not Applicable  2   0.08   0.55   49.8   

PM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

collector E  
5 T 11   0.0    0.013   0.1   LOS A  1   0.08   0.00   58.9   
6 R 11   0.0    0.013   8.5   LOS A  1   0.08   0.66   48.3   

Approach 22   0.0    0.013   4.3   LOS A  1   0.08   0.33   53.1   

to Nudurr Dr N  
7 L 63   0.0    0.126   8.4   LOS A  5   0.10   0.63   48.5   
9 R 62   0.0    0.126   8.7   LOS A  5   0.10   0.67   48.2   

Approach 125   0.0    0.126   8.5   LOS A  5   0.10   0.65   48.4   

collector W  
10 L 11   0.0    0.012   8.2   LOS A  0   0.00   0.67   49.0   
11 T 11   0.0    0.012   0.0   LOS A  0   0.00   0.00   60.0   

Approach 22   0.0    0.012   4.1   LOS A  0.00   0.33   53.9   

All Vehicles 169   0.0    0.126   7.4    Not Applicable  5   0.08   0.57   49.6  
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Intersection 5 – roundabout  
 
AM Peak 

Mov ID  Turn Dem Flow 
(veh/h)  %HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued  Eff. Stop Rate  Aver Speed 
(km/h)  

 

Collector SE  
21 L 11    0.0     0.046    7.2    LOS A   2    0.24    0.54    49.2    
22 T 38    0.0     0.046    6.4    LOS A   2    0.24    0.49    50.0    
23 R 8    0.0     0.046    11.5    LOS A   2    0.24    0.65    45.5    

Approach  57    0.0     0.046    7.3    LOS A   2    0.24    0.52    49.1    
 

Collector NE  
24 L 82    0.0     0.123    6.9    LOS A   6    0.14    0.54    49.8    
25 T 55    0.0     0.123    6.1    LOS A   6    0.14    0.49    50.7    
26 R 39    0.0     0.123    11.2    LOS A   6    0.14    0.67    45.9    

Approach  176    0.0     0.123    7.6    LOS A   6    0.14    0.55    49.1    
 

Collector (towards Nudurr) NW  
27 L 11    0.0     0.027    6.8    LOS A   1    0.10    0.54    50.0    
28 T 20    0.0     0.027    6.0    LOS A   1    0.10    0.49    50.9    
29 R 6    0.0     0.027    11.1    LOS A   1    0.10    0.68    46.1    

Approach  37    0.0     0.027    7.1    LOS A   1    0.10    0.53    49.8    
 

minor St SW  
30 L 20    0.0     0.027    7.1    LOS A   1    0.22    0.53    49.3    
31 T 3    0.0     0.027    6.3    LOS A   1    0.22    0.49    50.1    
32 R 11    0.0     0.027    11.4    LOS A   1    0.22    0.65    45.6    

Approach  34    0.0     0.027    8.4    LOS A   1    0.22    0.57    48.1    
 

All Vehicles  304    0.0     0.123    7.6    LOS A   6    0.16    0.55    49.1   
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PM Peak 

Mov ID Turn Dem Flow 
(veh/h)  %HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

Collector SE  
21 L 11   0.0    0.110   6.9    LOS A  5   0.14   0.54   49.8   
22 T 26   0.0    0.110   6.1    LOS A  5   0.14   0.49   50.7   
23 R 119   0.0    0.110   11.2    LOS A  5   0.14   0.67   45.9   

Approach  156   0.0    0.110   10.0    LOS A  5   0.14   0.63   46.9   

Collector NE  
24 L 32   0.0    0.045   7.3    LOS A  2   0.28   0.54   49.0   
25 T 11   0.0    0.045   6.5    LOS A  2   0.28   0.50   49.7   
26 R 11   0.0    0.045   11.6    LOS A  2   0.28   0.64   45.4   

Approach 54   0.0    0.045   8.0    LOS A  2   0.28   0.56   48.3   

Collector (towards Nudurr) NW  
27 L 67   0.0    0.152   7.5    LOS A  7   0.31   0.56   48.8   
28 T 103   0.0    0.152   6.7    LOS A  7   0.31   0.52   49.5   
29 R 14   0.0    0.152   11.7    LOS A  7   0.31   0.66   45.3   

Approach 184   0.0    0.152   7.3    LOS A  7   0.31   0.55   48.9   

minor St SW  
30 L 11   0.0    0.028   7.4    LOS A  1   0.30   0.55   48.9   
31 T 11   0.0    0.028   6.6    LOS A  1   0.30   0.50   49.6   
32 R 11   0.0    0.028   11.7    LOS A  1   0.30   0.64   45.3   

Approach  33   0.0    0.028   8.6    LOS A  1   0.30   0.56   47.8   

All Vehicles  427   0.0    0.152   8.5    LOS A  7   0.24   0.58   48.0   
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Intersection 6 – give way

AM peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

Collector SE 
21 L 11   0.0    0.038   8.4   LOS A  2   0.15   0.57   48.3   
22 T 37   0.0    0.038   0.2   LOS A  2   0.15   0.00   57.9   
23 R 11   0.0    0.038   8.7   LOS A  2   0.15   0.64   48.0   

Approach 59   0.0    0.038   3.3   LOS A  2   0.15   0.22   53.9   

minor St NE  
24 L 11   0.0    0.039   8.7   LOS A  1   0.11   0.62   48.3   
25 T 11   0.0    0.039   7.5   LOS A  1   0.11   0.57   49.7   
26 R 14   0.0    0.039   9.0   LOS A  1   0.11   0.67   48.0   

Approach  36   0.0    0.039   8.5   LOS A  1   0.11   0.63   48.6   

Collector NW  
27 L 11   0.0    0.025   8.6   LOS A  1   0.22   0.52   48.0   
28 T 11   0.0    0.025   0.4   LOS A  1   0.22   0.00   57.0   
29 R 11   0.0    0.025   8.9   LOS A  1   0.22   0.62   47.8   

Approach 33   0.0    0.025   6.0   LOS A  1   0.22   0.38   50.6   

minor St SW 
30 L 11   0.0    0.036   8.8   LOS A  1   0.18   0.60   48.2   
31 T 11   0.0    0.036   7.5   LOS A  1   0.18   0.56   49.4   
32 R 11   0.0    0.036   9.1   LOS A  1   0.18   0.66   47.9   

Approach 33   0.0    0.036   8.5   LOS A  1   0.18   0.61   48.5   

All Vehicles  161   0.0    0.039   6.1    Not Applicable  2   0.16   0.43   50.8  
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PM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

Collector SE  
21 L 11   0.0    0.025   8.7   LOS A  1   0.23   0.51   47.9   
22 T 11   0.0    0.025   0.5   LOS A  1   0.23   0.00   56.9   
23 R 11   0.0    0.025   8.9   LOS A  1   0.23   0.62   47.7   

Approach  33   0.0    0.025   6.0   LOS A  1   0.23   0.38   50.5   

minor St NE 
24 L 11   0.0    0.036   8.8   LOS A  1   0.19   0.60   48.1   
25 T 11   0.0    0.036   7.6   LOS A  1   0.19   0.56   49.3   
26 R 11   0.0    0.036   9.1   LOS A  1   0.19   0.65   47.9   

Approach 33   0.0    0.036   8.5   LOS A  1   0.19   0.61   48.4   

Collector NW  
27 L 11   0.0    0.045   8.4   LOS A  3   0.15   0.57   48.3   
28 T 43   0.0    0.045   0.2   LOS A  3   0.15   0.00   58.0   
29 R 15   0.0    0.045   8.7   LOS A  3   0.15   0.64   48.0   

Approach 69   0.0    0.045   3.4   LOS A  3   0.15   0.23   53.8   

minor St SW  
30 L 11   0.0    0.036   8.8   LOS A  1   0.11   0.62   48.3   
31 T 11   0.0    0.036   7.5   LOS A  1   0.11   0.58   49.7   
32 R 11   0.0    0.036   9.0   LOS A  1   0.11   0.68   48.0   

Approach  33   0.0    0.036   8.5   LOS A  1   0.11   0.62   48.6   

All Vehicles  168   0.0    0.045   5.9    Not Applicable  3   0.17   0.41   51.0 
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Intersection 7 – roundabout 
 
AM peak 

Mov ID Turn Dem Flow 
(veh/h)  %HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed 
(km/h)  

 

minor St south  
1 L 305    0.0     0.495    15.8    LOS B   36    0.90    1.02    41.8    
2 T 5    0.0     0.500    15.0    LOS B   36    0.90    1.01    42.5    
3 R 5    0.0     0.500    20.0    LOS B   36    0.90    0.94    39.2    

Approach  315    0.0     0.495    15.8    LOS B   36    0.90    1.02    41.8    
 

Main Blvd east  
4 L 5    0.0     0.556    7.9    LOS A   38    0.46    0.59    48.0    
5 T 705    0.0     0.546    7.1    LOS A   38    0.46    0.55    48.6    
6 R 5    0.0     0.556    12.1    LOS A   38    0.46    0.66    44.7    

Approach  715    0.0     0.546    7.1    LOS A   38    0.46    0.55    48.6    
 

minor St north  
7 L 5    0.0     0.094    6.8    LOS A   4    0.09    0.55    50.1    
8 T 5    0.0     0.094    6.0    LOS A   4    0.09    0.49    51.0    
9 R 131    0.0     0.094    11.1    LOS A   4    0.09    0.68    46.1    

Approach  141    0.0     0.094    10.7    LOS A   4    0.09    0.67    46.4    
 

Main Blvd west  
10 L 5    0.0     0.011    6.8    LOS A   1    0.09    0.54    50.0    
11 T 5    0.0     0.011    6.0    LOS A   1    0.09    0.48    51.0    
12 R 5    0.0     0.011    11.1    LOS A   1    0.09    0.68    46.1    

Approach  15    0.0     0.011    8.0    LOS A   1    0.09    0.57    48.9    
 

All Vehicles  1186    0.0     0.556    9.9    LOS A   38    0.53    0.69    46.3  
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PM Peak 

Mov ID Turn Dem Flow 
(veh/h)  %HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

minor St south  
1 L 11   0.0    0.025   6.9    LOS A  1   0.13   0.54   49.8   
2 T 11   0.0    0.025   6.1    LOS A  1   0.13   0.48   50.7   
3 R 11   0.0    0.025   11.1    LOS A  1   0.13   0.66   46.0   

Approach  33   0.0    0.025   8.0    LOS A  1   0.13   0.56   48.7   

Main Blvd east 
4 L 11   0.0    0.032   8.2    LOS A  1   0.45   0.59   48.1   
5 T 11   0.0    0.032   7.4    LOS A  1   0.45   0.55   48.7   
6 R 11   0.0    0.032   12.5    LOS A  1   0.45   0.65   44.8   

Approach 33   0.0    0.032   9.4    LOS A  1   0.45   0.60   47.1   

minor St north 
7 L 11   0.0    0.057   13.9    LOS A  3   0.80   0.76   43.4   
8 T 11   0.0    0.057   13.1    LOS A  3   0.80   0.75   44.2   
9 R 11   0.0    0.057   18.1    LOS B  3   0.80   0.72   40.6   

Approach 33   0.0    0.057   15.0    LOS B  3   0.80   0.75   42.6   

Main Blvd west  
10 L 83   0.0    0.659   7.0    LOS A  60   0.25   0.52   49.2   
11 T 657   0.0    0.656   6.2    LOS A  60   0.25   0.47   49.9   
12 R 303   0.0    0.656   11.3    LOS A  60   0.25   0.63   45.5   

Approach  1043   0.0    0.656   7.8    LOS A  60   0.25   0.52   48.5   

All Vehicles  1142   0.0    0.659   8.0    LOS A  60   0.27   0.53   48.2  
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Intersection 8 – roundabout 
 
AM Peak 

Mov ID Turn Dem Flow 
(veh/h)  %HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed 
(km/h)  

 

Collector Rd south  
1 L 397    0.0     0.385    8.2    LOS A   22    0.47    0.62    47.9    
2 T 38    0.0     0.384    7.3    LOS A   22    0.47    0.59    48.5    
3 R 11    0.0     0.379    12.4    LOS A   22    0.47    0.69    44.7    

Approach  446    0.0     0.385    8.2    LOS A   22    0.47    0.62    47.9    
 

minor St east  
4 L 11    0.0     0.103    7.5    LOS A   5    0.29    0.56    48.9    
5 T 102    0.0     0.103    6.6    LOS A   5    0.29    0.51    49.7    
6 R 11    0.0     0.103    11.6    LOS A   5    0.29    0.66    45.4    

Approach  124    0.0     0.103    7.1    LOS A   5    0.29    0.53    49.2    
 

Collector Rd north  
7 L 11    0.0     0.091    6.9    LOS A   4    0.13    0.54    49.8    
8 T 18    0.0     0.091    6.1    LOS A   4    0.13    0.49    50.7    
9 R 99    0.0     0.091    11.1    LOS A   4    0.13    0.67    46.0    

Approach  128    0.0     0.091    10.1    LOS A   4    0.13    0.63    46.9    
 

Main Blvd  
10 L 11    0.0     0.026    7.1    LOS A   1    0.19    0.53    49.4    
11 T 11    0.0     0.026    6.2    LOS A   1    0.19    0.48    50.3    
12 R 11    0.0     0.026    11.3    LOS A   1    0.19    0.65    45.7    

Approach  33    0.0     0.026    8.2    LOS A   1    0.19    0.56    48.4    
 

All Vehicles  731    0.0     0.385    8.4    LOS A   22    0.37    0.61    47.9   
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PM Peak 

Mov ID Turn Dem Flow 
(veh/h)  %HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

Collector Rd south  
1 L 32   0.0    0.042   7.0    LOS A  2   0.15   0.54   49.6   
2 T 11   0.0    0.042   6.1    LOS A  2   0.15   0.48   50.5   
3 R 11   0.0    0.042   11.2    LOS A  2   0.15   0.66   45.9   

Approach  54   0.0    0.042   7.7    LOS A  2   0.15   0.55   49.0   

minor St east 
4 L 11   0.0    0.034   8.7    LOS A  2   0.49   0.61   47.8   
5 T 11   0.0    0.034   7.9    LOS A  2   0.49   0.58   48.5   
6 R 11   0.0    0.034   12.9    LOS A  2   0.49   0.67   44.6   

Approach 33   0.0    0.034   9.8    LOS A  2   0.49   0.62   46.9   

Collector Rd north 
7 L 26   0.0    0.145   9.2    LOS A  7   0.55   0.68   47.5   
8 T 89   0.0    0.145   8.4    LOS A  7   0.55   0.65   48.1   
9 R 21   0.0    0.145   13.4    LOS A  7   0.55   0.72   44.3   

Approach 136   0.0    0.145   9.3    LOS A  7   0.55   0.67   47.3   

Main Blvd  
10 L 162   0.0    0.385   7.0    LOS A  23   0.17   0.54   49.6   
11 T 139   0.0    0.385   6.1    LOS A  23   0.17   0.48   50.5   
12 R 289   0.0    0.385   11.2    LOS A  23   0.17   0.66   45.8   

Approach  590   0.0    0.385   8.8    LOS A  23   0.17   0.58   47.8   

All Vehicles  813   0.0    0.385   8.9    LOS A  23   0.24   0.60   47.8 
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Intersection 9 – give way 
 
AM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed 
(km/h)  

 

Collector S  
1 L 11    0.0     0.023    8.3    LOS A   1    0.10    0.60    48.5    
2 T 19    0.0     0.023    0.1    LOS A   1    0.10    0.00    58.7    
3 R 11    0.0     0.023    8.5    LOS A   1    0.10    0.65    48.2    

Approach  41    0.0     0.023    4.5    LOS A   1    0.10    0.34    52.7    
 

Minor St E  
4 L 11    0.0     0.035    8.6    LOS A   1    0.11    0.62    48.5    
5 T 11    0.0     0.035    7.4    LOS A   1    0.11    0.57    49.8    
6 R 11    0.0     0.035    8.9    LOS A   1    0.11    0.67    48.2    

Approach  33    0.0     0.035    8.3    LOS A   1    0.11    0.62    48.8    
 

Collector N  
7 L 11    0.0     0.019    8.3    LOS A   1    0.12    0.59    48.4    
8 T 11    0.0     0.019    0.1    LOS A   1    0.12    0.00    58.4    
9 R 11    0.0     0.019    8.5    LOS A   1    0.12    0.65    48.1    

Approach  33    0.0     0.019    5.6    LOS A   1    0.12    0.41    51.3    
 

Minor St W  
10 L 11    0.0     0.035    8.6    LOS A   1    0.13    0.61    48.4    
11 T 11    0.0     0.035    7.4    LOS A   1    0.13    0.56    49.6    
12 R 11    0.0     0.035    8.9    LOS A   1    0.13    0.66    48.1    

Approach  33    0.0     0.035    8.3    LOS A   1    0.13    0.61    48.7    
 

All Vehicles  140    0.0     0.035    6.6    Not Applicable   1    0.11    0.49    50.4   
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PM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

Collector S  
1 L 11   0.0    0.020   8.3   LOS A  1   0.16   0.56   48.3   
2 T 11   0.0    0.020   0.2   LOS A  1   0.16   0.00   57.9   
3 R 11   0.0    0.020   8.6   LOS A  1   0.16   0.64   48.0   

Approach  33   0.0    0.020   5.7   LOS A  1   0.16   0.40   51.0   

Minor St E 
4 L 11   0.0    0.036   8.7   LOS A  1   0.17   0.60   48.2   
5 T 11   0.0    0.036   7.5   LOS A  1   0.17   0.56   49.4   
6 R 11   0.0    0.036   9.0   LOS A  1   0.17   0.66   47.9   

Approach 33   0.0    0.036   8.4   LOS A  1   0.17   0.61   48.5   

Collector N  
7 L 18   0.0    0.036   8.3   LOS A  2   0.10   0.60   48.5   
8 T 31   0.0    0.036   0.1   LOS A  2   0.10   0.00   58.6   
9 R 15   0.0    0.036   8.5   LOS A  2   0.10   0.65   48.2   

Approach 64   0.0    0.036   4.4   LOS A  2   0.10   0.32   52.9   

Minor St W  
10 L 11   0.0    0.035   8.7   LOS A  1   0.11   0.62   48.4   
11 T 11   0.0    0.035   7.5   LOS A  1   0.11   0.57   49.7   
12 R 11   0.0    0.035   9.0   LOS A  1   0.11   0.67   48.0   

Approach  33   0.0    0.035   8.4   LOS A  1   0.11   0.62   48.7   

All Vehicles  163   0.0    0.036   6.3    Not Applicable  2   0.13   0.46   50.7   
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Intersection 10 – give way 
 
AM Peak 

Mov ID Turn Dem Flow 
(veh/h)  %HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed 
(km/h)  

 

Minor E  
5 T 16    0.0     0.021    6.2    LOS A   1    0.19    0.47    50.3    
6 R 11    0.0     0.021    11.3    LOS A   1    0.19    0.64    45.7    

Approach  27    0.0     0.021    8.3    LOS A   1    0.19    0.54    48.3    
 

Collector N  
7 L 11    0.0     0.045    6.7    LOS A   2    0.07    0.54    50.2    
9 R 55    0.0     0.045    11.1    LOS A   2    0.07    0.68    46.2    

Approach  66    0.0     0.045    10.4    LOS A   2    0.07    0.66    46.8    
 

collector W  
10 L 9    0.0     0.014    6.6    LOS A   1    0.07    0.53    50.4    
11 T 11    0.0     0.014    6.0    LOS A   1    0.07    0.49    51.1    

Approach  20    0.0     0.014    6.3    LOS A   1    0.07    0.51    50.8    
 

All Vehicles  113    0.0     0.045    9.1    LOS A   2    0.10    0.61    47.8   

 
PM Peak 

Mov ID Turn Dem Flow 
(veh/h)  %HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed 
(km/h)  

 

Minor E  
5 T 11    0.0     0.017    6.0    LOS A   1    0.09    0.48    51.0    
6 R 12    0.0     0.017    11.1    LOS A   1    0.09    0.67    46.1    

Approach  23    0.0     0.017    8.7    LOS A   1    0.09    0.58    48.3    
 

Collector N  
7 L 4    0.0     0.015    6.7    LOS A   1    0.05    0.55    50.3    
9 R 17    0.0     0.015    11.1    LOS A   1    0.05    0.69    46.3    

Approach  21    0.0     0.015    10.2    LOS A   1    0.05    0.67    47.0    
 

collector W  
10 L 34    0.0     0.027    6.6    LOS A   1    0.08    0.53    50.3    
11 T 6    0.0     0.027    6.0    LOS A   1    0.08    0.49    51.1    

Approach  40    0.0     0.027    6.5    LOS A   1    0.08    0.53    50.5    
 

All Vehicles  84    0.0     0.027    8.0    LOS A   1    0.07    0.58    48.9  
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Intersection 11 – give way 

AM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

Minor S 
1 L 38   0.0    0.048   8.6   LOS A  2   0.18   0.62   48.1   
3 R 11   0.0    0.048   8.9   LOS A  2   0.18   0.66   47.9   

Approach  49   0.0    0.048   8.7   LOS A  2   0.18   0.63   48.1   

Collector E  
4 L 11   0.0    0.040   8.2   LOS A  0   0.00   0.67   49.0   
5 T 66   0.0    0.040   0.0   LOS A  0   0.00   0.00   60.0   

Approach 77   0.0    0.040   1.2   LOS A  0.00   0.10   58.1   

Collector W  
11 T 11   0.0    0.014   0.3   LOS A  1   0.17   0.00   57.7   
12 R 11   0.0    0.014   8.7   LOS A  1   0.17   0.64   47.9   

Approach 22   0.0    0.014   4.5   LOS A  1   0.17   0.32   52.4   

All Vehicles 148   0.0    0.048   4.1    Not Applicable  2   0.09   0.30   53.6  

PM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

Minor S  
1 L 11   0.0    0.024   8.7   LOS A  1   0.08   0.63   48.4   
3 R 11   0.0    0.024   9.0   LOS A  1   0.08   0.68   48.1   

Approach 22   0.0    0.024   8.8   LOS A  1   0.08   0.66   48.2   

Collector E  
4 L 11   0.0    0.012   8.2   LOS A  0   0.00   0.67   49.0   
5 T 11   0.0    0.012   0.0   LOS A  0   0.00   0.00   60.0   

Approach 22   0.0    0.012   4.1   LOS A  0.00   0.33   53.9   

Collector W  
11 T 54   0.0    0.055   0.1   LOS A  2   0.09   0.00   58.8   
12 R 38   0.0    0.055   8.5   LOS A  2   0.09   0.66   48.3   

Approach  92   0.0    0.055   3.6   LOS A  2   0.09   0.27   54.0   

All Vehicles 136   0.0    0.055   4.5    Not Applicable  2   0.07   0.34   52.9   
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Intersection 12 – give way 
 
AM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed 
(km/h)  

 

Minor S  
1 L 75    0.0     0.085    8.8    LOS A   3    0.24    0.63    47.9    
3 R 11    0.0     0.085    9.1    LOS A   3    0.24    0.68    47.7    

Approach  86    0.0     0.085    8.9    LOS A   3    0.24    0.63    47.9    
 

Collector E  
4 L 56    0.0     0.075    8.2    LOS A   0    0.00    0.67    49.0    
5 T 87    0.0     0.075    0.0    LOS A   0    0.00    0.00    60.0    

Approach  143    0.0     0.075    3.2    LOS A       0.00    0.26    55.1    
 

Collector W  
11 T 11    0.0     0.014    0.5    LOS A   1    0.25    0.00    56.7    
12 R 11    0.0     0.014    9.0    LOS A   1    0.25    0.63    47.7    

Approach  22    0.0     0.014    4.7    LOS A   1    0.25    0.32    51.8    
 

All Vehicles  251    0.0     0.085    5.3    Not Applicable   3    0.10    0.39    52.1  

 
 
PM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed 
(km/h)  

 

Minor S  
1 L 11    0.0     0.025    9.1    LOS A   1    0.06    0.64    48.0    
3 R 11    0.0     0.025    9.3    LOS A   1    0.06    0.69    47.7    

Approach  22    0.0     0.025    9.2    LOS A   1    0.06    0.67    47.8    
 

Collector E  
4 L 2    0.0     0.007    8.2    LOS A   0    0.00    0.67    49.0    
5 T 11    0.0     0.007    0.0    LOS A   0    0.00    0.00    60.0    

Approach  13    0.0     0.007    1.3    LOS A       0.00    0.10    58.0    
 

Collector W  
11 T 124    0.0     0.097    0.0    LOS A   5    0.07    0.00    59.1    
12 R 48    0.0     0.097    8.5    LOS A   5    0.07    0.67    48.3    

Approach  172    0.0     0.097    2.4    LOS A   5    0.07    0.19    55.6    
 

All Vehicles  207    0.0     0.097    3.1    Not Applicable   5    0.06    0.23    54.8   
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Intersection 16 – roundabout

AM Peak 

Mov ID Turn Dem Flow 
(veh/h)  %HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

Minor St 
1 L 73   0.0    0.091   8.3    LOS A  4   0.46   0.62   48.0   
2 T 11   0.0    0.092   7.5    LOS A  4   0.46   0.58   48.6   
3 R 11   0.0    0.092   12.6    LOS A  4   0.46   0.68   44.7   

Approach 95   0.0    0.091   8.7    LOS A  4   0.46   0.62   47.7   

Collector SE  
4 L 11   0.0    0.186   7.3    LOS A  9   0.29   0.56   49.0   
5 T 216   0.0    0.187   6.5    LOS A  9   0.29   0.51   49.7   
6 R 11   0.0    0.186   11.6    LOS A  9   0.29   0.66   45.4   

Approach  238   0.0    0.187   6.8    LOS A  9   0.29   0.52   49.4   

Minor St (community link) 
7 L 11   0.0    0.082   6.9    LOS A  4   0.13   0.54   49.8   
8 T 11   0.0    0.082   6.1    LOS A  4   0.13   0.49   50.7   
9 R 94   0.0    0.082   11.1    LOS A  4   0.13   0.67   46.0   

Approach 116   0.0    0.082   10.3    LOS A  4   0.13   0.64   46.7   

Collector NW  
10 L 11   0.0    0.025   6.9    LOS A  1   0.13   0.54   49.8   
11 T 11   0.0    0.025   6.1    LOS A  1   0.13   0.48   50.7   
12 R 11   0.0    0.025   11.1    LOS A  1   0.13   0.66   46.0   

Approach 33   0.0    0.025   8.0    LOS A  1   0.13   0.56   48.7   

All Vehicles  482   0.0    0.187   8.1    LOS A  9   0.27   0.57   48.3   
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PM Peak 

Mov ID Turn Dem Flow 
(veh/h)  %HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed 
(km/h)  

 

Minor St  
1 L 11    0.0     0.025    6.9    LOS A   1    0.12    0.54    49.9    
2 T 11    0.0     0.025    6.1    LOS A   1    0.12    0.48    50.8    
3 R 11    0.0     0.025    11.1    LOS A   1    0.12    0.67    46.0    

Approach  33    0.0     0.025    8.0    LOS A   1    0.12    0.56    48.7    
 

Collector SE  
4 L 11    0.0     0.026    7.1    LOS A   1    0.21    0.53    49.4    
5 T 11    0.0     0.026    6.3    LOS A   1    0.21    0.49    50.2    
6 R 11    0.0     0.026    11.4    LOS A   1    0.21    0.65    45.6    

Approach  33    0.0     0.026    8.3    LOS A   1    0.21    0.56    48.3    
 

Minor St (community link)  
7 L 11    0.0     0.031    8.0    LOS A   1    0.40    0.57    48.3    
8 T 11    0.0     0.031    7.2    LOS A   1    0.40    0.54    49.0    
9 R 11    0.0     0.031    12.3    LOS A   1    0.40    0.65    44.9    

Approach  33    0.0     0.031    9.2    LOS A   1    0.40    0.59    47.3    
 

Collector NW  
10 L 27    0.0     0.196    6.9    LOS A   9    0.13    0.54    49.8    
11 T 203    0.0     0.196    6.1    LOS A   9    0.13    0.49    50.7    
12 R 62    0.0     0.196    11.2    LOS A   9    0.13    0.67    45.9    

Approach  292    0.0     0.196    7.2    LOS A   9    0.13    0.53    49.5    
 

All Vehicles  391    0.0     0.196    7.6    LOS A   9    0.16    0.54    49.1   
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Intersection 17 – give way

AM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

Collector S 
2 T 319   0.0    0.171   0.1   LOS A  9   0.10   0.00   58.6   
3 R 11   0.0    0.172   8.5   LOS A  9   0.10   0.66   48.2   

Approach 330   0.0    0.171   0.4   LOS A  9   0.10   0.02   58.2   

Minor E 
4 L 11   0.0    0.076   11.2   LOS A  3   0.14   0.61   45.8   
6 R 35   0.0    0.076   11.5   LOS A  3   0.14   0.72   45.5   

Approach  46   0.0    0.076   11.4   LOS A  3   0.14   0.69   45.6   

Collector N  
7 L 11   0.0    0.012   8.2   LOS A  0   0.00   0.67   49.0   
8 T 11   0.0    0.012   0.0   LOS A  0   0.00   0.00   60.0   

Approach  22   0.0    0.012   4.1   LOS A  0.00   0.33   53.9   

All Vehicles  398   0.0    0.172   1.9    Not Applicable  9   0.10   0.12   56.1   

PM Peak 

Mov 
ID  Turn 

Dem 
Flow 

(veh/h)  
%HV Deg of Satn 

(v/c)  
Aver Delay 

(sec)  
Level of 
Service  

95% 
Back of 
Queue 

(m)  

Prop. Queued Eff. Stop Rate Aver Speed
(km/h)  

Collector S 
2 T 11   0.0    0.015   0.7   LOS A  1   0.30   0.00   56.1   
3 R 11   0.0    0.015   9.2   LOS A  1   0.30   0.64   47.5   

Approach 22   0.0    0.015   5.0   LOS A  1   0.30   0.32   51.4   

Minor E  
4 L 11   0.0    0.027   9.4   LOS A  1   0.31   0.62   47.6   
6 R 11   0.0    0.027   9.7   LOS A  1   0.31   0.67   47.3   

Approach 22   0.0    0.027   9.6   LOS A  1   0.31   0.65   47.4   

Collector N  
7 L 64   0.0    0.103   8.2   LOS A  0   0.00   0.67   49.0   
8 T 134   0.0    0.103   0.0   LOS A  0   0.00   0.00   60.0   

Approach 198   0.0    0.103   2.6   LOS A  0.00   0.22   55.9   

All Vehicles 242   0.0    0.103   3.5    Not Applicable  1   0.06   0.26   54.6  
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EXECUTIVE SUMMARY 

The ACT Planning & Land Authority (ACTPLA) approved a Concept Plan for the 
whole of the new suburb known as Crace, which incorporated bushfire risk 
mitigation measures recommended in a “Bushfire Protection Measures” report 
undertaken by Conacher Travers Pty Ltd. 

The ACT Government sold the holding lease for the Crace Urban Release Area to 
Crace Developments Pty Ltd/The Land Development Agency Joint Venture.  

Canberra Investment Corporation Pty Ltd [CIC], acting as Project Manager to the 
Joint Venture, prepared the Estate Development Plan for the new suburb and 
commissioned Australian Bushfire Protection Planners Pty Limited to undertake a 
bushfire risk assessment review of the Conacher Travers Report to confirm that 
the earlier identified risk mitigation measures were still appropriate or if any extra 
measures were needed to be implemented in the design of the Crace Estate 
Development Plan. 

The approved Estate Development Plan includes an area of land on the western 
edge of the Estate which was identified for Community Recreation. The extent of 
this landuse has now been re-examined with the decision taken to reduce the area 
of land required for Community Recreation with the remaining land developed as 
residential lots. 

This amendment to the original Estate Development Plan has brought about the 
need to undertake a Bushfire Risk Assessment for what is known as Crace 
Stage 3 with the modified layout including Community Recreation Irrigated Park; 
Water Quality Pond/Wetland; Local Playground; Toilets; Multiuse Courts/Plaza; 
Picnic Area; Cricket Practice Nets; Exercise Stations and a twenty two lot 
residential precinct which occupies the south-western corner of the Stage 3 
precinct, extending to the north from the completed Stage 1 portion of the Estate.  

The residential estate of Crace is located approximately 11 kilometres to the north 
of Canberra, and covers a total area of 146.3 hectares in the north of the 
Australian Capital Territory, northeast of the existing suburb of Giralang and to the 
south and southwest of the suburb of Palmerston. The Gungaderra Grasslands 
Nature Reserve [Canberra Nature Park] bounds the Estate to the east and 
southeast. 

The Barton Highway forms the south-western boundary of the estate with 
Palmerville Heritage Park and CSIRO lands extending to the northwest in a 
corridor between the suburbs of Fraser, Spence, Evatt and Giralang to the 
southwest of the Barton Highway. 

Under extreme weather conditions, this land could support a bushfire/grass fire 
which would burn into the Canberra Nature Park and into the Pine Forest located 
between the suburb of Giralang and the Barton Highway, to the southwest of the 
new suburb of Crace.  
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Nudurr Drive forms the boundary between Crace and the residential development 
within the suburb of Palmerston to the northeast. The main entry points to the new 
suburb are from Gundaroo Drive and from two new intersections on Nudurr Drive. 
 
The Special Project Conditions for the Crace Estate, under section A2.2.7 “Fuel 
Management Zone” states: 
 
“A Bushfire Risk Assessment is to be undertaken at the preparation of the Estate 
Development Plan and the outcomes incorporated into the design to the 
satisfaction of the ACT Planning & Land Authority, the Fire Management Unit of 
TAMS and the Emergency Services Agency. 
 
All Inner Asset Protection Zones [IAPZ] are to be provided inside the Holding 
Lease Boundary”. 
 
This report undertakes an assessment of the potential bushfire risks to the Crace 
Stage 3 development layout, in accordance with the provisions of Australian 
Standard for Risk Management, AS/NZS 4360:2004 and takes into account the 
bushfire protection measures required to satisfy the Strategic Bushfire Risk 
Management Plan for the ACT and the amended Planning for Bushfire Risk 
Mitigation [2009] and the advice provided by ESA. 
 
In the preparation of the Stage 3 EDP layout advice has been sought from the 
Emergency Services Authority on the adequacy of the bushfire protection measures. 
 

 
 
Graham Swain,  
Managing Director 
Australian Bushfire Protection Planners Pty Limited.  
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SECTION 1 
INTRODUCTION 

1.1 Aim of the Brief. 
The aim of this brief is to prepare a bushfire risk assessment for the Crace 
Stage 3 Estate Development Plan in accordance with Australian Standard for 
Risk Management, AS/NZS 4360:2004 and the ACTPLA “Planning for 
Bushfire Risk Mitigation” guideline. 

1.2  Objective of the Brief. 
The objective of the brief is to identify the bushfire constraints on the 
development of the Crace Stage 3 Estate Development Plan, including any 
building or landscaping requirements to meet relevant bushfire regulations 
and guidelines. 

1.3   The Project. 
The Crace Estate Masterplan provides a residential estate together with a 
community facility, retail/café, Community Recreation Area and managed open 
space and parks.  

The total area of the Crace Estate is 146.3 hectares with the Stage 3 precinct 
located in the western portion of the Estate, occupying the area identified in 
the Concept Plan for Community Recreation/Facilities. 

The extent of these community facilities has been reduced to include a 
Playground; Multiuse Courts, Multiuse Plaza, Toilets, Picnic Area, Cricket 
Practice Nets, Exercise Stations, Water Quality Pond/Wetland and twenty two 
residential lots which occupy the south-western section of the Stage 3 
precinct. 

These lots adjoin existing allotments within the completed Stage 1 precinct 
with internal connecting roads and an edge road/access link to the perimeter 
of the additional lots. 

Existing Stage 1 forms the adjoining landuse to the south, east and north 
whilst Gundaroo Drive and Canberra Nature Park Percival Hill extends to the 
west from Gundaroo Drive. The vegetation within the Nature Park to the 
northwest/north and within the Barton Highway corridor to the west provides a 
“wick” for fast moving fires that may ignite and burn towards the north-western 
edge of the Stage 3 precinct. 
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Figure 1 – Aerial Photograph of the Crace Urban Release Area. 

The Crace Stage 3 layout provides a road network with a 6.0 – 7.0 metre wide 
edge road [with a layback kerb to the outer edge] with an approved access link 
between edge road 101 and the existing Digby Circuit within the completed 
Stage 1 precinct. 

The edge road No. 101 & 102B connects to Rylstone Crescent and via internal 
road No. 102A to the existing road network within completed Stage 1 of the 
Estate. 
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Figure 2 – Estate Development Plan assessed in the Bushfire Risk Assessment dated 26.6.2008 [ABPP] 
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Figure 3 – Crace Stage 3 Estate Development Plan 
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Figure 4 – Crace Stage 3 Open Space Concept Plan 
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1.4      Scope of Study. 
A Bushfire Risk Assessment is to be prepared, in accordance with Australian 
Standard for Risk Management (AS 4360:2004). The assessment is to be 
undertaken with reference to the following methodology: 

(a) Identify the fire scenarios including an assessment of:

• The exposure to possible ignition/fire sources;

• Vegetation type and likely fuel loads and fire hazards arising using the
“Overall Fuel Hazard Guide” – Third edition (NRE May 1999);

• The impact of climate and likely fire runs during severe fire danger periods;

(b) Identify and describe the surrounding natural environment and the
likelihood of each fire scenario identified (before mitigation):

• The steepness, slope/terrain;

• Define each level of likelihood stating assumed frequency of event
assigned to each level of likelihood

(c) Identify and describe the proposed urban community and
consequences of a bushfire (before mitigation):

• Type of proposed development (density, residential, aged care etc) refer to
the Crace Stage 3 – Estate Development Plan;

• Identify any “wicks” into the suburb through connected open space with
regard to fuel load and likely future maintenance regimes.

• Assumed fire impacts / consequence if exposed to fire events; including
during severe fire danger periods.

• Define each level of consequence stating level of impacts.

(d) Analyse the inherent risk of each identified fire scenario.

• The best available information and techniques should be used and
expressed in the terms of likelihood with all assumptions identified.

• Develop risk statements with assigned risk levels reflecting assigned
likelihood and consequence of each fire scenario.

(e) Risk Mitigation Measures:

• Provide risk mitigation options following consideration of:

Page 226



_______________________________________________________________________ 
© Australian Bushfire Protection Planners Pty Limited 

Tel. 612 43622112 / 612 43621184   
Email. abpp@bigpond.net.au 

12

 The necessary bushfire protection measures in accordance with Australian 
Standard AS3959-2009 “Construction of Buildings in Bushfire Prone 
Areas” and any addenda or amendments; and 

 The ACT Planning for Bushfire Risk Mitigation 

• Evaluate the mitigation measures with consideration of the following:
Protection zone requirements (ember, inner and outer protection zone);

Building standards;

Access for Emergency Services Vehicles;

Engineering infrastructure including water supply, fire trails, edge
roads;

(f) Evaluate the fire scenarios to establish the residual risk:

Evaluate the residual risk level following mitigation including the
vulnerability of the proposed development, and possible consequences
of fire during severe fire danger periods;

Compare the residual risk level against best practice criteria;

Rank the fire scenarios in order of risk level.
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SECTION 2 
DESCRIPTION OF STUDY AREA 

2.1 Site Inspection. 
Graham Swain inspected the development precinct on the 18th February 2010 
to assess the topography, slopes and vegetation classification within and 
adjoining the development precinct. Adjoining land was also inspected to 
determine the surrounding landuse / land management, vegetation 
communities and topography. 

2.2 Location. 
The Crace Stage 3 precinct is situated within the western portion of the new 
suburb of Crace, located to the southeast of Gundaroo Drive and adjoined to 
the southwest, east and northeast by completed Stage 1 of the Estate. 

Figure 5 - Location of the Crace Stage 3 development precinct. 

2.3 Existing Land Use. 
The Crace Stage 3 development precinct is currently vacant land. 

2.4 Surrounding Land Use. 
a) Northeast, east & southwest

The land to the northeast, east and southwest of the Crace Stage 3
development precinct forms the completed Crace Stage 1development
precinct.
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b) West & Northwest
The land to the west and northwest of the Crace Stage 3 development
precinct consists of land within the Gundaroo Drive carriageway
beyond which is the Percival Hill Canberra Nature Reserve and the
riparian corridor to Ginninderra Creek.

2.5  Study Area. 
For the purpose of this report, in order to determine the bushfire risk to the 
stage precinct, the boundaries of the Crace Stage 3 study area extend to the 
west and northwest to include the Barton Highway corridor and the Percival 
Hill Nature Reserve. 

2.6 Topography. 
2.6.1  Within the Development Precinct. 
The Crace Stage 3 development precinct contains land which falls gently to 
the northwest towards Gundaroo Drive.  

2.6.2 Beyond the Development Precinct. 
The land to the northeast, east and southwest of the Stage 3 development 
precinct rises to the northeast, east and southwest across the completed 
Stage 1 development precinct. 

The land to the west and northwest, beyond the Gundaroo Drive carriageway, 
falls into Ginninderra Creek before rising to the west and northwest to Percival 
Hill. 

Figure 6 – Topographic Map. 
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2.7 Vegetation within the Development Precinct. 
The vegetation within the development precinct consists of grass. 

2.8  Vegetation on Adjoining Lands. 
(a) Northeast, east and southwest of the Crace Stage 3 Development

Precinct
The development of the Crace Stage 1 precinct has removed the
vegetation from the land to the northeast, east and southwest of the
Crace Stage 3 precinct. The future residential development on this land
will create landscaped gardens.

(b) West and northwest of the Crace Stage 3 Development Precinct.
The vegetation within the adjoining Ginninderra Drive carriageway
consists of managed grassland whilst the vegetation within the
Ginninderra Creek is unmanaged grassland which develops into grassy
Woodland on the eastern face of Percival Hill.

Figure 7 – Aerial Photograph of Crace Stage 3 development precinct and 
surrounding lands. 
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SECTION 3 

CONTEXT OF THE BUSHFIRE RISK ASSESSMENT 

The Canberra Spatial Plan prepared by the ACT Planning and Land Authority 
(2004) provides for the future urban development of the Territory in a more 
sustainable manner. Core values that underpin the spatial planning of 
Canberra have emerged from consultation with the community and have been 
translated into a series of goals and objectives that the Spatial Plan is 
designed to achieve. One such goal is to “maximise safety and perceptions of 
safety within the community.”  

Policy Actions stated in the Spatial Plan in response to this goal include: 

• A Bushfire Abatement Zone has been defined and principles for land
planning, including land use restrictions and performance measures for fire
hazard reduction will be implemented.  These will be adopted by ACTPLA
and the relevant land managers.

• The Bushfire Prone Area will be declared and site specific assessments
will be required for proposed residential buildings in accordance with the
Building Code of Australia.

• The investigations undertaken as a part of the detailed planning for new
greenfields residential areas will continue to consider the potential fire,
storm and flood hazards.

The Crace Bushfire Risk Review Assessment prepared by Australian Bushfire 
Protection Planners Pty Limited [26.6.2008] identified that the potential level of 
risk to the south-western edge of the Estate, from fires that will occur in the 
woodland vegetation within the Ginninderra Creek/Percival Hill portion of the 
Canberra Nature Park to the northwest, the Pine Forest to the southwest and 
grasslands to the west of the Estate, during severe fire weather events similar 
to that experienced during the 2003, is high to extreme and will depend on the 
availability of cured fuels and prevailing weather conditions.  

Fire behaviour will likely be affected by the turbulence created by the higher 
ridgeline to the northwest [Percival Hill] and the shape of the valley system to 
the west, within the CSIRO lands. 

Therefore, the following Risk Assessment and resultant recommendations 
seek to address the protection of the proposed residential development within 
the Crace Stage 3 precinct from future unplanned fire events that may occur 
within the surrounding unmanaged grassland/woodland and forest vegetation. 
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SECTION 4 
BUSHFIRE RISK 

4.1 Introduction. 
Risk has two elements: Likelihood, the chances of a bushfire occurring and 
consequence, the impact of a bushfire when it occurs.  Risk reduction can be 
achieved by reducing the likelihood of a bushfire, the opportunity for a 
bushfire to spread or the consequence of a bushfire (on natural and built 
assets).  Bushfire Management should have a clear objective to reduce both 
the likelihood of bushfires and reduce the negative impacts of bushfires. It 
should also consider the costs, inconvenience and dangers of measures 
taken to reduce the risk of bushfires.  

The Australian Standard AS/NZS 4360:2004, the ACT Government 
Enterprise-wide risk management framework and the Emergency 
Management Australia (EMA) emergency risk management process provide 
the framework for establishing the context, analysis, evaluation, treatment, 
monitoring and communication of risk.  

Bushfire risk is defined as the chance of a bushfire occurring that will have 
harmful consequences to human communities and the environment.  Bushfire 
risk is usually assessed through consideration of the likelihood of ignition and 
consequences of a bushfire occurring. The consequences of bushfire 
management activities and the failure to implement programs also need to be 
considered.  A range of factors influence bushfire risk – these include: 

• The likelihood of human and natural fire ignitions, as influenced by time,
space and demographics;

• The potential spread and severity of a bushfire, as determined by fuel,
topography and weather conditions;

• The proximity of assets vulnerable to bushfire fuels, and likely bushfire
paths; and,

• The vulnerability of assets including natural assets, or their capacity to
cope with, and recover from bushfire.

4.2 Management Strategies. 
Broad strategies to manage bushfire risk include: 

• Eliminate the bushfire risk (make the land-use decision first by asking the
question about whether development should or should not proceed in a
given area);
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• Design or substitution (review boundary locations and shape, change the
types of land-use policy);

• Engineering controls (infrastructure, building standards and landscaping)
and

• Administration and organisation; (community preparedness measures).
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SECTION 5 
BUSHFIRE RISK ASSESSMENT 

5.1 Introduction. 
An assessment of bushfire risk must firstly define the problem. This involves 
the identification of the nature and scope of issues to be addressed and 
defining the possible boundaries for the assessment (Emergency Risk 
Management – Applications Guide.  (EMA Echo Press, 2000), and AS/NZS 
4360:2004).  

For the purpose of analysing bushfire risks that might emerge in the ACT, a 
dangerous and damaging fire has the potential to occur when the following 
conditions prevail: 

• Continuous available fuel – fuel at moisture content sufficiently low to
enable rapid combustion, arising from drought effects or the maturing and
drying, of grasslands.

• Exposure of vulnerable assets.  The ‘catchment’ for such fires may be
within several hundred metres or many (60-70) kilometres from the
asset/s.

• A combination of weather conditions that generate a forest or grass fire
danger index of Very High (24) or greater.  Typically in the ACT, prevailing
adverse fire weather will have a strong northerly, through south westerly
wind influence.

• Fire in the landscape not effectively suppressed.

In the case of the Crace Stage 3 development precinct, the problem is the 
potential exposure of the future residential development to fires that will occur 
in the vegetation in and adjacent to the Barton Highway, to the southwest; 
fires that occur in the grassland vegetation in the Ginninderra Creek corridor 
and the woodland vegetation in the Percival Hill Nature Reserve to the west 
and northwest of Gundaroo Drive. 

The second part of the risk assessment process identifies the potential risk on 
the development within the Crace Stage 3 precinct by examining: 

• Fire History;
• Exposure to possible ignition / fire sources;
• Vegetation type and likely fuel loads and fire hazards arising using the

“Overall Fuel Hazard Guide” – Third edition (NRE May 1999);
• The impact of climate and likely fire runs during severe fire danger periods;
• Wind effects;
• The impact of surrounding land uses and fuel loads.
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The following sections of this report undertake an assessment of these 
elements to establish the bushfire risk to the proposed development. 

5.2 Fire History. 
Natural fires have long been part of the ACT landscape.  A combination of 
inherently inflammable vegetation, dry summers, periodic drought and 
lightning ignitions, resulted in fires of small and large size, of high and low 
intensity, with periodic conflagrations that have covered the landscape.  Much 
of the native vegetation in the ACT is subject to periodic fires; particularly the 
dry forest, woodland and grassland communities, and many are fire-adapted 
ecosystems.  Recurrent bushfires and management burning have shaped the 
condition of the existing plant communities.  

The Strategic Bushfire Management Plan for the ACT [version two] states: 
“The ACT has a history of severe damaging bushfires with large areas burnt 
in the bushfire seasons of 1919/20; 1925/26; 1938/39; 1951/52; 1978/79; 
1982/83; 1984/85; 2000/01 and in 2002/03”. 

A review of the large fire history data within the Strategic Fire Management 
Plan for the ACT, for the northern portion of the ACT, has identified that the 
area was impacted in the 1979 bushfire season with a fire that started to the 
south of the Barton Highway, spreading across Ginninderra Creek into the 
former CSIRO paddocks [Crace] and into what is now the suburb of 
Palmerston. The potential remains today for this fire path to re-occur, 
impacting on the south-western and western edge of the Crace Estate and the 
Crace Stage 3 precinct. 

5.3   Ignition / Fire Sources. 
Causes of bushfires, including those in the ACT, are natural or human 
caused. Human causes can be categorised as: 

• Malicious – including arson;

• Careless – such as escaped campfires, children and burning off without a
permit; and

• Accidental – uncommon but includes motor vehicle and industrial
accidents.

The only common natural cause of bushfires in the ACT is lightning.  The vast 
majority of ACT bushfires are human caused with many classified as arson.  

Ignition of the grassland / woodland / forest vegetation on the CSIRO land to 
the southwest of the Barton Highway and the vegetation within the Percival 
Hill Nature Reserve will present a threat to the south-western, western and 
north-western edge of the suburb of Crace, including the Stage 3 
development precinct. 
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5.4 Climate and Weather. 
5.4.1 Temperature/Rainfall & Fire Danger Index: 
The fire season in the ACT corresponds with the summer months’ high 
temperatures and low rainfall, and can occur from September to April with a 
proclaimed bushfire danger period from October to March.  There is 
significant variability from year to year.  Fire seasons may be serious in three 
out of every 15 years, but this can vary considerably. 

Extreme and uncontrollable bushfires typically occur when the fire danger 
rating is over 50, a rating of Extreme.  Many of the major house loss events 
have occurred at fire danger ratings over 70, on a scale of 0 to 100.   

Analysis of 1951 – 2004 meteorological records identified the 105 days of 
Extreme fire danger from the Forest Fire Index (FFDI) at Canberra airport. 
These were broken down into the following FFDI ratings: 

[61 days 50 – 59 FFDI;

25 days 60 – 69 FFDI;

9 days 70 – 79 FFDI;

4 days 80 – 89 FFDI; and

6 days 90 – 100. [Source SBMP for the ACT].

The Very High and Extreme Forest Fire Danger conditions mainly occur 
between November and March.  

5.4.2 Wind: 
Wind is an important factor in bushfire behaviour as it influences the rate of 
spread of the fire front and spreads burning embers / sparks, providing 
ignition sources for spot fires to distances up to 35 kilometres ahead of the 
main fire front. 

The north-western edge of the suburb of Crace will be exposed to strong, hot 
and dry north-northwest wind influences. These winds can spread burning 
embers from both large and small fires over long distances and ignite cured 
grassland within the woodland/forest vegetation and other combustible fuels. 

Fires that occur in the woodland/grassland vegetation in the corridor between 
the suburbs of Spence and Nicholls have the potential to rapidly burn along 
the Barton Road corridor, spreading embers into the Pine Forest on the 
corner of the Barton Highway and Gundaroo Drive, extending through the 
grassland vegetation on the road verge to the Highway and impacting upon 
the south-western edge of the suburb of Crace. 
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Large ‘campaign’ fires burning across the landscape in New South Wales, to 
the west of Hall, have the potential to over-run the defenses between the 
suburbs of Hall and Fraser, progressing to the southeast towards Giralang 
and Crace. 

5.5 Slope & Fire Paths. 
Slope is a critically important factor when assessing fire risk and likely 
behaviour.  The rate of fire propagation doubles up a slope of 10 degrees 
(18%) and increases almost fourfold up a slope of 20 degrees (40%).   

The rate of progress downslope tends to slow at a corresponding rate 
however wind direction in the lee of hills/ridgelines tends to be unpredictable 
and can cause fires to change direction unpredictably. 

The bushfire risk to the Crace Stage 3 precinct emanates from the bushfire 
prone vegetation in the Canberra Nature Reserve [Percival Hill] to the west 
and northwest and from the bushfire prone vegetation along the Barton 
Highway corridor, both to the southwest of the Stage 3 precinct and as an 
extension of the fire path through the CSIRO lands further to the 
north/northwest of the new suburb of Crace. 

Figure 8 – Severe Weather Fire Paths – northwest and east. 
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5.6 Bushfire Fuels. 
Fuel is a critical element in bushfire risk management, as it is the one factor 
relating to fire behaviour that can be managed. 

There are three ‘types’ of fuel that contribute to bushfire hazard.  They relate 
to the distribution and nature of combustible material within a vegetated 
environment and are defined by the NRE Overall Fuel Hazard Guide as:  

• Elevated fuel load
• Surface fine fuels; and
• Bark.

Elevated material is defined as shrubs, heath and suspended material greater 
than 0.5 metres above ground.  The level of bushfire hazard depends on fuel 
continuity, height, amount of dead material, foliage thickness and flammability 
of live foliage.  Flammability of vegetation is at the highest when composition 
is fine, it contains a lot of dead material, is dense vertically and horizontally 
and has low moisture content. 

Surface fine fuels are defined as the litter bed and vegetation up to 0.5 metres 
above the ground. 

Grasses add to the surface fine fuels and therefore need to be taken into 
account when assessing the hazard.  The risk is higher where greater depth 
and volume of litter and surface material are present.   

Bark has the potential to travel significant distances in a fire situation 
(spotting) and act as a ladder between surface fuels and the forest crown. 
Bark contributes to fire hazard when it is loose and fibrous, present in large 
quantities and in long loose ribbon forms. 

5.7 Assessment of Fuel Hazard. 
The predominant vegetation that will create the most significant fire impact on 
the Crace Stage 3 development precinct will be the grassland/woodland and 
Pine Forest vegetation within the Barton Highway corridor to the southwest 
and the grassland/woodland vegetation in the Percival Hill Nature Reserve to 
the northwest and north. 

An overall Fuel Hazard can be determined from an assessment of the 
contributing fuel hazards.  
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5.7.1 Open Grassland Vegetation. 
Using the methodology provided within the NRE Overall Fuel Hazard Guide, 
the following Fuel Hazard observation was determined for the open grassy 
vegetation on the land within the Ginninderra Creek corridor to the north and 
northwest of the Crace Stage 3 precinct. 

Surface Fine Fuel Hazard: 

Surface Fine Fuel Hazard is assessed by measuring litter-bed height and can 
vary, depending on the land management practices.  

The estimated litter bed height for unmanaged grassland vegetation is 15 - 
25mm and due to the extent of “near-surface fuels” – i.e. grass tussocks or 
wire grass up to 0.9 – 1.2m high, the Surface Fine Fuel Hazard Rating can 
increase from High to Very High for unmanaged grassland vegetation. 

5.7.2 Forest & Grassy Woodland. 
Using the methodology provided within the NRE Overall Fuel Hazard Guide, 
the following Fuel Hazard observation was determined for the Pine Forest & 
Grassy Woodland vegetation in the Barton Highway corridor and within the 
Percival Hill Nature Reserve – based on the assumption that management 
works do not mitigate the bushfire fuels on this land. 

• Bark Hazard :
The Grassy Woodland and native forest vegetation includes Eucalypt species,
including Yellow Box Red Gum, which has a smooth trunk and long ribbons of
bark into the crown of the tree.  Therefore this vegetation has a High Bark
hazard.

• Elevated Fuel Hazard :
Elevated fuel comprises shrub, heath and suspended material. The level of
hazard depends on the fuel continuity (horizontal and vertical), height, and
proportion of dead material, thickness of the foliage and twigs and
flammability of the live foliage.

The flammability of the elevated fuel is highest when: 

The foliage, twigs and other fuel particles are very fine (e.g. maximum
thickness 1-2 mm);

The proportion of dead material is high;

The fuels are arranged with a high level of density and horizontal and
vertical continuity that promotes the spread of flame;

The live foliage has low, live fuel moisture content.
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The vegetation type and time lapse since the most recent fire substantially 
determines the level of elevated fuel hazard. Due to the extent of the grassy 
component of the vegetation in the Highway corridor and on Percival Hill an 
estimated Elevated Fuel Hazard of Very High was determined for this 
vegetation. 

• Surface Fine Fuel Hazard :
Surface Fine Fuel Hazard is assessed by measuring litter-bed height. Near
surface fuels – i.e. grass tussocks, dead bracken, low shrubs or low wiregrass
up to 0.5m high – interact with surface litter to increase fire behaviour and
therefore need to be considered when assessing Surface Fine Fuel Hazard
and the next highest Surface Fine Fuel Hazard rating.

Due to the extent of the ‘near-surface fuels’ component of this vegetation an 
estimated Surface Fine Fuel Hazard of High was determined for this 
vegetation. 

Assessment of Overall Fuel Hazard – Forest/Woodland Vegetation: 
The Overall Fuel Hazard for the Pine Forest/Grassy Woodland vegetation in 
the Barton Highway corridor and Percival Hill Nature Reserve [without 
management] is Very High. 

5.8 Asset Interface Classification [AIC]. 
The ACT ESA & Rural Fire Service have developed a methodology for 
determining the classification of potential exposure of the urban edge to 
severe bushfires and introduces Asset Interface Classification [AIC], which is 
defined as the boundary between an asset and the bushfire paths that 
approach it. It is determined by an assessment of: 

• The maximum fire size an asset may be subject to;

• The part of the fire [head, flank, back] an asset maybe subject to
recognizing the major fire threat from the north and west;

• The fire run length criteria and the length of fire run.

The following table provides an Asset Interface Classification [AIC], at a 
broader scale for the urban edge of Canberra: 

Page 240



Page 241



Page 242



Page 243



Page 244



 
 

_______________________________________________________________________ 
© Australian Bushfire Protection Planners Pty Limited 

Tel. 612 43622112 / 612 43621184   
Email. abpp@bigpond.net.au 

30

6.3   Fuel Management Standards. 
(a) Asset Protection Zones: 

The management of the Inner Asset Protection Zones and the Outer 
Asset Protection Zones recommended in this report shall comply with 
the management protocols as provided in Schedule C – Fuel 
Management Standards for Fire Management Zones of the ‘Strategic 
Bushfire Management Plan for the ACT – Version 2 – October 2009’.  

 
(b) Community Recreation Park/Water Quality Pond & Wetland: 

The management of the Community Recreation Park/Water Quality 
Pond & Wetland within the Crace Stage 3 development precinct shall 
include the regular maintenance of lawns/grasses to minimize 
combustible fuels. The maintenance of these areas shall comply with 
the management protocols as provided in Schedule C – Fuel 
Management Standards for Fire Management Zones of the ‘Strategic 
Bushfire Management Plan for the ACT – Version 2 – October 2009’.  

 
Landscaping and trees shall be maintained in discrete clumps with 
limbs to trees under-pruned to provide a 2m clearance to the lower 
branches. 

 
6.4  Access for Fire-fighting Operations – Public Roads. 
Edge roads shall be constructed within the Inner Asset Protection Zone to all 
bushfire prone interfaces and shall be continuous, except where approved by 
the ESA, to allow access to the full length of the bushfire prone interface 
[except as shown on the Estate Development Plan] and constructed to a width 
of 7.5 metres with corners, intersections and turning heads designed to 
accommodate both an Urban Pumper and Aerial Appliances [in locations with 
multi-level development] and Rural Fire Service Tankers (Refer to Access 
provisions provided by each Service). 
 
Corners and round-abouts shall be constructed to provide access for urban 
and rural fire service vehicles with a turning circle of 24 metres, with an inner 
radius of 6 metres and an outer radius of 12 metres for corners. Road 
surfaces shall be designed to carry a live load of 25 tonnes. 
 
Internal estate roads shall have a minimum width of 5.5 metres with 
parking/passing bays located clear of the formed road width and a 3 metre 
verge to each side to allow unencumbered access by emergency crews to all 
sides of their vehicles.  
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6.5  Access for Fire-fighting Operations – Fire Trails/Access links. 
An access link from the north-western end of the edge road No. 101 to Digby 
Circuit shall be provided, as approved by the ESA, which enables fire-fighting 
appliances to access those areas not provided with an edge road.  

This access link shall be constructed to a width of 4.0 metres and be capable 
of carrying a heavy rigid vehicle of 15 tonnes GVM. Locked gates, or similar 
vehicle restraint, shall be provided at the access points to the edge road. 
[Refer to Section 9 – Plan of Bushfire Protection Measures]. 

6.6  Water Supplies for Fire Fighting Operations. 
A hydrant supply shall be installed to comply with the agreed standards for 
water supply and 45 l/s single standard hydrants, in accordance with AS 
2419.1 – 2005, shall be provided to the edge road network. 

Remaining hydrants within the Stage 3 development precinct shall have a     
25 l/s output.  
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The implementation and permanent management of the Asset Protection 
Zones, the construction of the buildings to standards [which are aimed at 
mitigating the potential levels of ember attack] will play an important role in 
decreasing the bushfire hazards and the level of risk from fire events within 
Native Grassland/Woodland vegetation in the Percival Hill Reserve to the 
northwest and west of the precinct and from a fire in the grassy woodland 
within the Barton Highway corridor/lease boundary along the southwest of the 
Estate. 
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SECTION 8 
CONCLUSION. 

The development proposal reviewed in this risk assessment is the Estate 
Development Plan for Crace Stage 3, which is the third stage in the new 
suburb of the Crace Urban release area. 

The Crace Stage 3 precinct is situated within the western portion of the new 
suburb of Crace, located to the southeast of Gundaroo Drive and adjoined to 
the southwest, east and northeast by completed Stage 1 of the Estate.  

The development precinct is exposed to the potential threat from a 
grass/woodland fire in the Percival Hill Nature Reserve, located beyond the 
north-western edge of the Gundaroo Drive carriageway.  

The western edge of the Crace Estate, including the Stage 3 development 
precinct, is exposed to the threat posed by a fire burning along the Barton 
Highway under prevailing summer northwest and west winds, necessitating 
careful consideration to the issue of revegetation of the ‘semi-natural’ open 
space corridor between the Barton Highway and the edge road within Stage 1 
and the buffer zone to the Barton Highway. 

This report concurs with the recommendations of the previous reports and 
reaffirms the need for the revegetation to replicate an ‘open woodland 
community with a grassy understorey, managed to the prescriptions of an 
Outer Asset Protection Zone [OAPZ], maintained in accordance with the 
management protocols as provided in Schedule C – Fuel Management 
Standards for Fire Management Zones of the ‘Strategic Bushfire Management 
Plan for the ACT – Version 2 – October 2009’.  

This report has examined the likely fire-paths and the resultant bushfire risk to 
the development within the Crace Stage 3 precinct and has recommended 
number of protection strategies aimed at reducing the assessed level of risk to 
the future residents / emergency services personnel if the suburb is exposed 
to the effects of a future catastrophic fire event. 

Graham Swain 
Managing Director,  
Australian Bushfire Protection Planners Pty Limited 
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SECTION 9 – Plan of Bushfire Protection Measures – Stage 3 
    Crace Estate.  
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Attachment A – Copy of Landscape Plan prepared by ‘Tract’ 
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Attachment B – Landscape Sections [Plan prepared by ‘Tract’]
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Attachment C – Landscape Sections [Plan prepared by ‘Tract’]
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Executive Summary 
AECOM has assessed the road traffic noise impacts from the Barton Highway, Gundaroo Drive and Nudurr Drive 
for the new suburb of Crace, within the Australian Capital Territory.  This report details the results of computer 
noise modelling to reflect the current lot layout, site information, and terrain grading provided by the client and 
urban planners as of November 25, 2010. 

To predict external noise levels for future traffic flows, computer modelling has been undertaken with SoundPLAN 
Version 7.0 software with validation from measured data on site.  The validation of the noise model was carried 
out in 2008 in the previous report by Bassett (now part of AECOM), which is attached as Appendix D.   

Traffic noise impacts have been assessed for future traffic flows in the year 2021.  Traffic flows have been based 
on information provided by the Client and ACTPLA.  For future noise predictions, Gundaroo Drive has been 
duplicated, on the southern side between the Barton Highway and Nudurr Drive. 

Noise receivers have been modelled at ground and first floors of each proposed dwelling on the perimeter of 
Crace.  Residential blocks that have external noise levels that exceed the designated criterion have been 
identified.   

 
Table 1 – Number of Receivers Exceeding Criteria 

Dwelling Levels Number of Residential Blocks 
Exceeding Criteria (in the year 2021) 

Ground Level 2 
First Floor 25 

 

House treatments to achieve an appropriate internal noise level are available and can be designed for dwellings 
exceeding the external noise criteria. 
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1.0 Introduction 
AECOM has been commissioned by CIC Crace Pty. Ltd. to carry out an impact assessment of road traffic noise 
from the three roads bounding the Crace subdivision development site.  The three main roads are 
Gundaroo Drive, Barton Highway and Nudurr Drive. 

Crace subdivision residential development forms the study site of this assessment. The north-western boundary 
of the study site is Gundaroo Drive and runs for approximately 1300 metres adjacent to the study site.  The south-
western boundary of the study site is the Barton Highway.  Nudurr Drive is located north of the site.  

The purpose of this report is to: 

- Predict the extent of road traffic noise impact on the study site from Gundaroo Drive, the Barton Highway
and Nudurr Drive for future road traffic conditions;

- Assess road traffic noise levels in accordance with the requirements of the ACT Planning Authority‟s Noise
Management Guidelines, 1996 (Draft), and provide indicative noise attenuation measures to reduce noise
levels where excedences are found.

This assessment is based on the following plans and documents: 

- Site grading plan for Stage 1 (south) including the noise berm details supplied on 30 Nov 2009 by Indesco
Consulting Engineers;

- Site grading plan for Stage 1 (north) including the noise berm details supplied on 15 Sep 2010 by Brown
Consulting;

- Site grading plan for Stage 2 including the noise berm details supplied on 22 Nov 2010 by Brown Consulting;

- Allotment layout for Stage 2 supplied on 22 Nov2010 by Brown Consulting;

- Site grading plan for Stage 3 supplied on 09 Sep 2010 by Indesco Consulting Engineers;

- Existing road alignments supplied on 28 Mar 2008 by Indesco Consulting Engineers;

- Nudurr Drive extension alignment and grading on 22 Nov 2010 by Brown Consulting;

- Future traffic flows for the year 2021 for the Barton Highway, Gundaroo Drive and Nudurr Drive provided by
the Client and ACTPLA.
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2.0 Site Description 
The study site is located approximately 8 km north of Canberra CBD, west of where Gundaroo Drive and Barton 
Highway meet.  It is bounded to the north west by Gundaroo Drive, to the south west by Barton Highway and to 
the north east by Nudurr Drive.  The study site will be used primarily for residential use. 

Road surface noise corrections have been determined based on the New South Wales RTA Environmental Noise 
Management Manual.  The road surface that was modelled was dense graded asphalt which has a zero 
correction. 

Gundaroo Drive 

Gundaroo Drive currently carries one lane of traffic in each direction with a posted speed of 80 km/hr.  The 
existing road surface is Dense Graded Asphalt (DGA).  Future predicted traffic flows are based on a duplication of 
Gundaroo Drive.  The predicted noise levels within this report for future traffic flows are based on the current road 
alignment and can be updated once details of the road duplication are known. 

Barton Highway 

Barton Highway has two lanes of traffic in each direction.  A slip lane exists at the roundabout when travelling 
from Gundaroo Drive to the Barton Highway.  The posted speed is 100 km/hr.  The existing road surface is Dense 
Graded Asphalt (DGA). 

Nudurr Drive 

Nudurr Drive currently carries one lane of traffic in each direction with posted speed of 80 km/hr.  Future traffic 
volumes within this report are based on the extension of Nudurr Drive to Gungahlin Drive.  The existing road 
surface is Dense Graded Asphalt (DGA). 
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3.0 Road Traffic Noise Criteria 
The appropriate criteria for assessing traffic noise for the Crace development is established in the ACT Planning 
Authority‟s Noise Management Guidelines (Draft), March 1996.  Although the requirement to look at this criterion 
document has been removed from the 35th Revision of the Territory Plan 2008 (22 January 2010), we have been 
advised1 that this criterion document is still to be referenced. 

The guidelines stipulate that for new developments on existing roads, the maximum noise levels from traffic at a 
point one metre in front of the façade of the nearest affected residential dwelling should be 63 dB(A)L10 (18 hour). 
Within a recreational courtyard of private open space not facing the road source, the noise levels should be 
58 dB(A) L10 (18 hour).   

The guidelines also state that: „if this is not achievable through appropriate setback distances from the road, the 
applicant will be required to demonstrate that, by the use of external noise attenuation features or by appropriate 
noise attenuation treatments incorporated within the structure, the internal noise levels will meet those in 
AS/NZS 2107: 2000.‟ 

Table 2 – Summary of Noise Criteria at Noise Sensitive Places 

Criteria Description Criterion dB(A) 

Residential Areas Façade corrected L10 (18 hour) 63 

Private Open Space External Free-Field 
L10 (18 hour) 58 

Commercial Facilities L10 (18 hour) 75 

Residential dwellings adjacent to the roads of this study have been positioned according to the current allotment 
layouts, with most of the front façade faces the direction of the noise source.  The appropriate criterion is therefore 
is a façade corrected L10 (18 hour) level of 63 dB(A).  

AS 3671:1989 Acoustics - Road traffic noise intrusion - Building siting and construction also states that: „This 
Standard concerns the reduction of road traffic noise intrusion in buildings in areas near new or upgraded 
freeways, tollways, major roads, and national routes or other roads carrying more than 2000 vehicles per day… It 
provides guidelines for determining the type of building construction necessary to achieve acceptable noise levels 
indoors, as recommended in AS 2107, for different types of activity.‟ 

1 Verbal advice received from Paul Isaacs of ACT Territory and Municipal Services (TAMS) 

Page 268



AECOM
  

Crace Noise Assessment 
Crace - Noise Assessment 

N:\60143139 - Crace\6. Draft Documents\6.1 Reports\60143139 RPAC001_4.docx 
Revision 4 - 29 April 2011 

4 

According to the Australian New Zealand Standard AS/NZS 2107 Acoustics – Recommended design sound levels 
and reverberation times for building interiors, the appropriate noise criteria to adopt is residential buildings, which 
has been reproduced below in Table 3.   
Table 3 – Recommended design sound levels from AS/NZS 2107 

Type of occupancy/activity 
Recommended design sound 

level, LAeq, dB(A) 
Satisfactory Maximum 

5   RESIDENTIAL BUILDINGS 
Houses in areas with negligible transportation  

Sleeping areas 25 30 
Houses and apartments near minor roads  

Living areas 30 40 
Sleeping areas 30 35 
Work areas 35 40 
Apartment common areas (e.g. foyer, lift 
lobby) 

45 55 

Houses and apartments near major roads  
Living areas 35 45 
Sleeping areas 30 40 
Work areas 35 45 
Apartment common areas (e.g. foyer, lift 
lobby) 

45 55 
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4.0 Noise Modelling 
This traffic noise impact assessment addresses the expected future noise conditions for traffic volumes in 2021.  
Modelling has been conducted with the assumption that the dwellings adjacent to the roads of this noise study are 
likely to be two storeys.  In some cases however, planning controls will limit the height of some residences to one 
level only.   

Traffic noise predictions were carried out in accordance with United Kingdom, Department of Environment/ 
Transport (UKDOE), Welsh Office HMSO, „Calculation of Road Traffic Noise‟ manual published 1988 (updated 
from 1975 version) (CoRTN).  The CoRTN algorithms are implemented in the SoundPLAN Version 7.0 software. 

The CoRTN methodology has been verified for Australian conditions in a comprehensive study carried out for the 
Australian Road Research Board, R Saunders, S Samuels, R Leach and A Hall,  “An evaluation of the UK DoE, 
Traffic Noise Prediction Method”, ARR No. 122.  This study was updated in 2002 as summarised in Austroads 
Publication No. AP–T14/02 “An Approach to the Validation of Road Traffic Noise Models”. 

The validation of the CoRTN model suggested that the method generally over predicted noise levels, i.e. it is 
slightly conservative. There is however some cases where it does under predict noise levels. 

The implementation of the CoRTN method in SoundPLAN has been verified both by the authors of SoundPLAN 
and by AECOM. 

Noise modelling was undertaken at heights of 1.5 metres and 4.2 metres above ground level in order to represent 
both single and double storey dwellings. 

The existing road surface is Dense Graded Asphalt (DGA) and therefore surface correction has not been applied. 

4.1 Road Traffic Noise Model Parameters 
Individual dwellings have been modelled as two storey dwellings with receivers located at the ground and first 
floor levels relative to the buildings.  The exception to this is the multi-unit dwellings located in Section DF.  We 
have been advised that planning controls will limit the heights of these units to one level and have therefore 
modelled these dwellings as such.  The height of each building is relative to the ground based on the current 
grading plan provided by the client and third party consultants. 

It is expected that in the future, Gundaroo Drive will be duplicated on the southern side between Barton Highway 
and Nudurr Drive.  To model this duplication, the existing road alignment has been duplicated to the south with an 
8 metre median in the middle.  The new duplicated road follows the same terrain height as the existing carriage 
way. 
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4.2 Road Traffic Data 
Future road traffic data for this study has been provided by the Client and ACTPLA and is summarised below in 
Table 4.  This road traffic data is representative of the predicted traffic volumes in the year 2021.  

Table 4 - Traffic Flow Data 

Road 
Future (2021) 

Annual Average 
Daily Traffic 

Percentage Heavy 
Vehicles (%) 

Barton Highway 22,500 9 

Gundaroo Drive 27,500 5 

Nudurr Drive 9,500 1 

4.2.1 Barton Highway 

The following design inputs were used in the future prediction model: 

- Traffic speed was 100 km/hr, and 40 km/hr through each roundabout.

- The road surface was modelled with Dense Graded Asphalt (DGA), with no road surface correction.

- The 18 hour traffic flow is assumed to be 94% of the Annual Average Daily Traffic (AADT).

- The Ground Absorption Coefficient of the study site close to the road is 0.75.

4.2.2 Gundaroo Drive

The following design inputs were used in the future prediction model:

- Traffic speed was 80 km/hr, and 40 km/hr through each roundabout.

- Duplicated carriage way.

- The road surface was modelled with Dense Graded Asphalt (DGA), with no road surface correction.

- The 18 hour traffic flow is assumed to be 94% of the Annual Average Daily Traffic (AADT).

- The Ground Absorption Coefficient of the study site close to the road is 0.75.

4.2.3 Nudurr Drive

The following design inputs were used in the future prediction model:

- Traffic speed was 80 km/hr, and 40 km/hr through each roundabout.

- The road surface was modelled with Dense Graded Asphalt (DGA), with no road surface correction.

- The 18 hour traffic flow is assumed to be 94% of the Annual Average Daily Traffic (AADT).

- The Ground Absorption Coefficient of the study site close to the road is 0.75.

4.3 Traffic Noise Due to Bus Movements 
A future bus route through the streets of Crace is proposed.  To impact fewer residences, consideration should be 
given to the route, such as limiting it past commercial land and parks.  Routes should also be confined to collector 
roads where possible.   

At the present time, no information has been published regarding the frequency of any future bus route.  It is 
therefore unknown to what extent bus noise may affect future residents.  It is assumed that a maximum frequency 
of two busses per hour in each direction (total of four busses per hour) would occur.  Such an infrequent number 
of bus passbys would not influence L10(18 hour) or L10(1 hour) noise levels.  It is therefore difficult to assess this type of 
noise in accordance with any known criterion. 
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AECOM have carried out attended measurements to determine typical noise emissions from A.C.T. buses.  Noise 
measurements were carried out at the corner of Kate Crace Street and Hibberson Street in Gungahlin.  The noise 
levels were measured at a distance of approximately 15 metres.  An average LAmax noise level of 69 dB(A) was 
measured for 14 bus movements.   

Bus passbys will result in temporary increases in internal noise levels within residences.  These temporary 
increases cannot be feasibly mitigated by building construction elements.  Internal noise levels at the time of bus 
passbys may not meet the criterion described in AS 2107 (see Table 3).  However, AS 2107 states that noise 
levels should be obtained over “an appropriate measurement period” which would typically be 15 minutes.  
Internal noise levels for residences within Crace and obtained over “an appropriate measurement period” will 
meet AS 2107.   
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5.0 Road Traffic Noise Modelling Results 
The future road traffic noise levels for Crace were predicted using the computer noise model and the traffic data 
described in Section 4.0 above.   

5.1 Modelling Process 
The computer noise model has been refined over the last 18 months in conjunction with CIC Crace and urban 
planners.  During this time, several noise berms have been designed to reduce the traffic noise impact along 
Barton Highway and Gundaroo Drive for affected residential sections.  Appendix A shows these noise berms in 
detail.  

5.2 Results Summary 
Table 5 below presents a summary of the modelled results indicating the number of modelled residential blocks 
exceeding criteria for each scenario defined above. 

In several cases (within Section DU and Section EA), we have not counted a block as being affected if the 
predicted noise contour has minimally encroached upon a block or as is specified in the criteria “Within a 
recreational courtyard of private open space not facing the road source, the noise levels should be 58 dB(A) L10 (18

hour).” .  In these instances, the minimum setback distances required between the residential block and the font 
building facade would result in the predicted noise level not exceeding the criterion at the facade. 

Table 5 - Number of Receivers over Criteria 

Dwelling Levels Number of Residential Blocks 
Exceeding Criteria (in the year 2021) 

Ground Level 2 

First Floor 25* 
*At the first floor level, the multi-unit section DF has not been included in this figure as planning controls will limit the height of
these dwellings to one storey.

Appendix B graphically presents the façade corrected noise levels along the three roads bounded the Crace 
Subdivision development.  A façade correction of +2.5 dB is used to account for additional reflection of sound 
from the façade.  As such, contours presented within Appendix B display a 60.5 dB contour to account for the 
63 dB facade corrected criterion required.   

Appendix C presents the detailed results of façade corrected noise levels for specific residential blocks along the 
perimeter of Crace whose noise level exceeds the criteria. 

The results presented in Appendix B and Appendix C shows that the designed noise berms are effective for the 
adjacent blocks.  
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6.0 Noise Control Discussion 

6.1 Future External Noise Levels 
Within this report, external noise levels due to traffic from the Barton Highway, Gundaroo Drive and Nudurr Drive 
have been modelled and found to exceed the criterion at various residential blocks within the Crace subdivision.   

A total of two blocks within the whole development (stages 1, 2 and 3) will exceed the criteria at ground level, 
these are shown on page C2.  Within Stage 3 there is only one affected block that will exceed external noise 
criterion with future traffic flows in the year 2021.  The multi-unit Section DF in Stage 2 is also predicted to exceed 
external noise criterion with future traffic flows in the year 2021 at the ground level 

Twenty five residential blocks have been shown to exceed external noise criterion with future traffic flows in the 
year 2021 at the first floor level across Stages 1, 2 and 3.   

6.2 Treatments to Dwellings 
Where the predicted external traffic noise levels do not comply with the criterion established in Section 3.0, 
additional treatments to the dwellings are available to control the traffic noise intrusion into the building.  
Treatments are only required for the appropriate level of the dwelling for the affected facade/s. 

Potential treatments include: 

- Fencing designed as noise barriers; 

- Setbacks from noise sources; 

- Internal layout of houses; 

- Increased glazing requirements. 

Upgraded glazing would only be required to habitable rooms and external doors opening onto habitable rooms.  
Habitable rooms are defined as living, dining, and bedrooms.  They exclude bathrooms, laundries and corridors.  
They may apply to open plan kitchens.  These treatments may need to be supplemented with mechanical 
ventilation and air-conditioning to enable windows to be kept closed during high traffic noise periods. 

An indicative 1.8m high fence has been modelled 2 metres in from the western boundary of two residential blocks 
in Stage 3 (Appendix C) in accordance with The Territory Plan.  Only the northern one actually requires noise 
mitigation as the southern one is not affected under the criteria.  This indicative fence has the potential to shield 
the traffic noise intrusion to the Stage 3 dwellings from Gundaroo Drive traffic noise.   

For residential blocks shown to exceed the criterion, treatments need to be designed to achieve internal noise 
levels in accordance with AS/NZS 2107 (Section 3.0).  The noise criteria adopted in AS/NZS 2107 are an LAeq 
criterion, whereas the road traffic noise criteria are in the form of an LA10 criteria. For steady flowing road traffic, it 
is common to adopt LAeq = LA10 – 3 dB(A). Therefore an LA10 63 dB(A) is equivalent to LAeq 60 dB(A).  For sparse 
traffic or uneven traffic distribution the difference may be greater.  

7.0 Conclusions 
The traffic noise impacts from the Barton Highway, Gundaroo Drive and Nudurr drive have been assessed.  This 
assessment was carried out using the future traffic flows for the year 2021, as provided by the client and ACTPLA. 

Predicted external noise levels are expected to exceed the criterion at various residential blocks along the 
perimeter of Crace.  These residential blocks have been identified in Appendix C.  Indicative treatments for 
dwellings located on these residential blocks are provided within Section 6.2.   
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Appendix A Noise Berms 
 
Figure 1 Noise berm for Stage 1 and 3 along Gundaroo Drive 
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Figure 2 Noise berm for Stage 1 along Gundaroo Drive 
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Figure 3 Noise berms for Stage 1 along Barton Highway 
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Figure 4 Noise berms for Stage 2 along Barton Highway 
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Appendix B Noise Assessment Results 
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Appendix C Detailed Results of the Residential Blocks Exceeding 
the Noise Criteria 
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Appendix D Previous report done by Bassett dated January 2009 
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1.0 Introduction
Bassett Acoustics has been commissioned by Canberra Investment Corporation Limited to carry out
an impact assessment of road traffic noise from three roads bounding the Crace subdivision
development site.  The three main roads are Gundaroo Drive, Barton Highway and Nudurr Drive.

Crace subdivision residential development forms the study site of this assessment. The north-western
boundary of the study site is Gundaroo Drive and is approximately 1300m.  The south-western
boundary of the study site is the Barton Highway.  Nudurr Drive is located north of the site.

The purpose of this report is to:

• Predict the extent of road traffic noise impact on the study site from Gundaroo Drive, the Barton
Highway and Nudurr Drive for future road traffic conditions,

• Assess road traffic noise levels in accordance with the requirements of the ACT Planning
Authority’s Noise Management Guidelines, 1996 (Draft) and provide indicative noise attenuation
measures to reduce noise levels where exceendences are found.

This assessment is based on the following plans and documents:

• Electronic version of the lot configurations supplied on 6/08/08 by CIC,
• Site grading plan and architectural information supplied on 22/08/08 by Tract Consultants,
• Noise berm details supplied on 14/01/09 by Brown Consulting.
• Existing road alignments supplied on 28th March 2008 by Bill Guy & Partners Pty Ltd.
• Current and Future traffic flows for Gundaroo Drive and Nudurr Drive established by Maunsell

and the Office of Transport Roads ACT.
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2.0 Site Description
The study site is located approximately 8km north of Canberra CBD, west of where Gundaroo Drive
and Barton Highway meet (Figure 1).  . It is bounded to the north west by Gundaroo Drive, to the
south west by Barton Highway and to the north east by Nudurr Drive.  The study site will be used for
residential usage.

Gundaroo Drive

Gundaroo Drive currently carries one lane of traffic in each direction with a posted speed of 80km/hr.
The existing road surface is Dense Graded Asphalt (DGA) and therefore has no road surface
correction.  Future predicted traffic flows are based on a duplication of Gundaroo Drive.  The predicted
noise levels within this report for future traffic flows are based on the current road alignment and can
be updated once details of the road duplication are known.

Barton Highway

Barton Highway has two lanes of traffic in each direction.  A slip lane exists at the roundabout when
travelling from Gundaroo Drive to the Barton Highway.  The posted speed is 100km/hr.  The existing
road surface is Dense Graded Asphalt (DGA) and therefore has no road surface correction.

Nudurr Drive

Nudurr Drive currently carriers one lane of traffic in each direction with posted speed of 80km/hr.
Future noise level predictions within this report are based on the extension of Nudurr Drive to
Gungahlin Drive.  The existing road surface is Dense Graded Asphalt (DGA) and therefore has no
road surface correction.
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* Incomplete data was obtained at location 5.  It is assumed that measured levels are closer to
calculated levels at this location.

The existing traffic situation was modelled and found to be within ±1 dB(A) of the measured noise
levels.  It is understood that previous acoustic modelling within the ACT region using TNoise software
required a nominal correction factor of -3.7dB(A).  The level of accuracy demonstrated above indicates
that a correction factor is not required for this situation.

In other states of Australia, an accuracy of ±2 dB(A) is considered acceptable.  No further corrections
have been made to the traffic noise predictions in the remainder of this report.
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5.0 Noise Modelling
This traffic noise impact assessment addresses the likely future noise conditions.  Construction of
dwellings is expected to be started at the north eastern side of the development.  The dwellings
adjacent to the roads of this noise study are likely to be two storey.

Road traffic noise levels were modelled using the SoundPLAN Version 6.5 computer software which
implements the CoRTN noise algorithms.

5.1 Road Traffic Noise Model Parameters
Individual dwellings have been modelled as two storey dwellings with receivers located at the ground
and first floor levels relative to the buildings.  The height of each building is based on the current
grading plan provided by the client.

It is expected that in the future, Gundaroo Drive will be duplicated on the eastern side between the
Barton Highway and Nudurr Drive.  To model this duplication, the existing road alignment has been
duplicated to the east with an 8 metre median in the middle.  The new duplicated road follows the
same terrain height as the existing carriage way and therefore as a result some natural berms and
depressions have been created.
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7.0 Noise Control Discussion
7.1 Future External Noise Levels
External Noise levels from the Barton Highway, Gundaroo Drive and Nudurr Drive have been
modelled within this report and found to exceed criterion at various locations of the Crace Subdivision.
Up to 12 dwellings have been shown to exceed external noise criterion with future traffic flows.  These
12 dwellings are within criteria on the ground level but exceed at the first floor level.

The addition of noise berms has been shown to reduce the impact of external noise at the ground
level of various locations exceeding the noise criterion.  First floor noise levels of these locations
receive reduced noise mitigation effects from the noise berms compared to ground level receivers.

7.2 Treatments to Dwellings
Where the forecast external traffic noise levels do not comply with the criterion established above,
additional treatments to the dwellings are available to control traffic noise intrusion into the building.
These treatments would take the form of upgraded external walls, sound-rated glazing and potential
building orientation to allow for quiet balconies and formal external open spaces. These treatments
may need to be supplemented with mechanical ventilation and air-conditioning to enable windows to
be kept closed during high traffic noise periods.

8.0 Conclusions
The traffic noise impact from the Barton Highway, Gundaroo Drive and Nudurr drive has been
assessed. This assessment was carried out using the current and future traffic flows established by
TAMS.

Predicted external noise levels are expected to exceed the criterion at various dwellings along the
perimeter of Crace.  These dwellings have been identified in Appendix B.
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Appendix A Noise Logging Results
Location 1 – Gundaroo Drive
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Location 2 – Gundaroo Drive and Barton Highway Roundabout
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Location 3 – Barton Highway
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Location 4 – Barton Highway
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Location 5 – Barton Highway
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Appendix B Noise Results Table
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Appendix F 

Assessment of Native Vegetation 
Report – David Hogg Pty Ltd 

Crace Native Vegetation Advice – 
Conservation Planning and 
Research TaMS 

EIS Exemption - ACTPLA 

Territory Plan Advice - ACTPLA 
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TAMS Asset 
Acceptance 
George Kwiatkowski 

5 Civil 
1. Some turning path templates have been done by stop-go movement at

full lock steering. These turning paths need to be reviewed and
resubmitted. Also please show travel speed, steering wheel setup and
other related information on the plot legend and each turning path plots
and if additional land is required, this shall be now made at this EDP
submission.

2. It appears that path at the North end of Road 101 turning point is too
close to the kerb and turning vehicles (garbage truck) can be hazardous
for pedestrians.

3. There are two GPTs proposed in this stage however, Stormwater Master
Plan showed two stormwater lines which drain directly to the pond. All
stormwater pipes should be connected to trash rack/GPT.

4. How stormwater is collected from Blocks a, b, c, d of Sections EA and
EB?

5. Why waste collection plan is not provided for road 101?
Landscape
1. Eucalyptus rossii is not to be used to the north of residential properties

due to the issue of excessive over shadowing (O/S Concept Plan no
31.1).  The Zelkova serrata deciduous theme proposed for planting
within residential verges in Road 102B (east) adjacent to Section EB
Blocks h, g & f are to be continued along Road 102B adjacent to Section
EB Blocks a, b, c, d & e and Road 101 Section EA Blocks a, b, c & d.

2. Plantings within mulched beds are to be setback adequately from
pathways to accommodate mature canopies of shrubs and
groundcovers.

3. The proposed playground is to be setback from adjacent Roads in
accordance with TAMS standards (DS-15).

4. A Composite Verge Plan will be required at the detailed design phase
showing all services including ties, driveways paths and notably tree
planting centres, prepared by the civil consultant in conjunction with the
landscape consultant to demonstrate acceptable street tree clearances
[and to avoid deletions at construction stage]. Minimum clearances from
trees to driveways (3m) and service ties must be met.  In all frontages
there should be a concerted effort to design to maximise the space for
street tree planting by co-locating service ties and minimising conflict

The following civil issues will be addressed during the detailed design process. 
1. Turning templates have been reviewed and additional the additional information

added to the drawings.
2. Turning movement of the waste vehicle have been provided for the hammer

head which has been designed in accordance with the Development Control
Code for Best Practise Waste Management in the ACT, September 1999. The
length of the hammer head allows for the waste truck to undertake a three point
turn without encroaching beyond the kerb, in addition to the length provided, the
standard 600mm clearance from back of kerb to the footpath is also provided.

3. The GPT’s have been designed in accordance with TaMS design standards
and convey the 1 year ARI flow. The south western catchment not directed to
the GPT and directly discharges to the detention pond as the catchment area is
less than 8 hectares.

4. Stormwater will be discharged via kerb outlets which is consistent with earlier
stages to promote the WSUD principles of Crace.

5. Plan has not been provided as it is standard kerbside pickup at front of blocks.

The following landscape issues will be addressed during the detailed design 
process. 
1. The species will be changed to the deciduous Quercus coccinea (Qco) to

achieve the objective of an individual character to the street and complement
the character of the proposed open space.

2. Noted.
3. Playground has been located to take advantage of main access ways to park.

Sections occur within the 30m zone and the playground has been fenced
accordingly as for Linear Park to the east.

4. Noted.
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between location of hard infrastructure and trees. We ask that the 
consultants take into account the requirement for suitable clearances 
between street trees and service ties. 

5. Ensure at the detailed design phase that vehicle access to this
recreational open space zone is restricted by physical methods including
landscape treatments whilst allowing emergency/maintenance access -
via "ranger gates".  This is a high priority due to the recreation zone
being designated as an irrigated site and should consider a variety of
treatments and mechanisms.  Although TAMS preference is for
restrictive measures through the installation of appropriate higher and
castellated kerb structures, it should be noted that in this case we would
support the use of a combination of soft and hard landscape treatments
such as log barriers, bollards, fencing/gates, boulders and planting.

6. Cycle Deflection Rails are to be introduced to the edge of the
recreational zone to aid in restricting vehicle access where a footpath
wider than 1.2 metres is proposed (per DS-13).

Landscape Master Plan (Plan 13.1 to 13.5) and Open Space Plan (Plan 
31.1): 
1. The use of evergreen street trees to the north of residential properties is

not acceptable if they will block winter solar access between 10am and
2pm. Winter solar access will need to be demonstrated.

2. The deciduous street trees proposed are supported. Note Ulmus
parvifolia ‘Yarralumla Clone’ should have code Upy (not Ups) – it is the
grafted weeping form.

3. Acer rubrum ‘October Glory’ in open space - is only supported in limited
numbers. This cultivar is not in the current Design Standards Plant list
and the species Acer rubrum of which this is a cultivar, was deleted from
the Plantlist because it was found to be unsuited to Canberra's dry

5. Formal vehicle access points to the reserve will be provided at two locations –
to the east of the amenities block and at the path entry point of road 101. These
will be controlled through fixed & removable bollards.
Castellated kerbs will be provided to the northern side of roads 101 and 102B.
Barrier kerbs to be provided to the eastern side of road 102B, the northern side
of road 22B and the western side of road 6A.

6. The current main route drawing (DS13-11) identifies that the main route around
Crace will be on-road facilities along Gundaroo Drive and the Barton Highway.
The footpath network within Crace is not identified as part of any future
community network. Deflection Rails are generally installed on Intermediate
paths (Intermediate path designated in TaMS DS-13 as being a minimum of
2.0m wide).
The proposed recreational trail only provides one (1) crossing point into the
open space where the pram ramp is widened at Road 101 to join the recreation
trail as it runs down Road 102A and Road 24 (Stage 1).
Fixed and removal bollards will be added to the open space side of this entry
point only to restrict vehicular access. We feel this is a more appropriate
restriction method within the park.
This approach has been approved @ design acceptance by TaMS within a park
in Stage 1A1 Crace.

Landscape Master Plan 
1. Evergreen street trees have been replaced with deciduous trees in accordance

with comments above.
2. Drawing updated to reflect the code Upy for Ulmus parvifolia ‘Yarralumla

Clone’.
3. Noted. ‘October Glory’ reportedly tolerates warmer climates compared to other

red maple cultivars.
‘October Glory’ use is limited to the BBQ / Picnic Area and will tie the design
back to that of the Linear Park to the East.
The ‘October Glory’ cultivar has been approved for use via the EDP and design
acceptance processes in the Linear Park to the east of the CRIP.
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Design Policy 
Chris Gell 

7 Plan No. 30.1 – Planning Control Plan 
1. Is an alternative to the mandatory F3 fencing to blocks a & e possible? 

This may create a dead space with limited surveillance between an earth 
mound & the fence.  

Plan 31.1 – Open Space Concept Plan 
2. Could further consideration be given to the design of the open space 

areas? Is the ‘formal garden space’ necessary? – it’s function is not clear 
and the planting layout appears random. Two alternatives are:  

3. Move the playground area (11) to the formal garden area. This would 
enable the kick-around space (1) to become a more useful size without 
the extent of planting & picnic shelters intruding into the space. Although 
the current playground location terminates the ‘Town Park’, this could be 
equally done by landscape elements. 

 
 
 
 
 
 
 
 
4. Extend road 102B through to Road 6A, remove the first connection to 

Digby Cct & move Road 102B south to align with the southern lane of 
the town park. This would make sections EA & EB narrower, however 
enables the ‘formal garden space’ to be used for residential blocks. 
Rylestone Cres could be extended to road 102B to provide a connection 
to Digby Cct.  

5. While outside of Stage 3, there is little shade provided to the parking off 
Narden Street. Could additional shade trees be planted in between 
parking bays. Similarly, please ensure the species, location & number of 
trees to the playground (11) will provide sufficient shade to this area.  

 
 
 

Plan No. 30.1 – Planning Control Plan 
1. This will be addressed during the detailed design process. The potential for 

dead spaces will be addressed by the future purchaser when submitting their 
house for design approval. 

Plan 31.1 – Open Space Concept Plan 
2. Sport & Recreation (SRS) have been closely involved in the development of the 

CRIP and have given in principle agreement with the general layout and 
additional recreation options that the formal space provides within the CRIP. 

3. The ‘formal gardens’ are essentially a series of formal lawns defined by a grid 
layout of trees. The objective is to provide smaller more intimate lawn areas 
surrounded by amenity shade trees to encourage picnics and open kickabout 
spaces of a size suitable for use by parents with younger children in close 
proximity to the playground and BBQ / Picnic Areas. 
The kickabout space to the centre of the park is approx. 50m wide x 90m long 
and considered an appropriate size for its use which is informal games or 
activities. The picnic shelters in this space allow for their use as viewing / 
staging / gathering points to the kickabout, BBQ and playground areas. 
The Linear Park and CRIP have been designed to provide a wide range of 
recreational opportunities across a range of age groups. The direct physical 
and visual connection between the 2 playgrounds is seen as desirable for this 
purpose with the formal gardens providing an appropriate setting for the scale 
of the large playground. 

4. For the urban design & amenity of the area additional residential blocks will not 
be considered in this area. 
Proposed Sections EA & EB are 60m depth allowing for optimal lot depth of 
30m.  Due to topography there is a moderate cross fall.  It is not possible to 
shorten the depth of lots and under the regulations the intersection stagger 
would be too close. 

5. The playground proposes to include trees for the full length of its northern 
boundary and large amenity shade trees (Platanus oreintalis ‘Digitata’) within 
the playspace area. 
Works along Road 6 have been approved under Stage 1 EDP and parking 
already approved through design acceptance and constructed as part of Stage 
1C1. There is no option to improve the shade within this area unless TaMS 
wants to undertake the work themselves. 
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6. The path to the west of blocks a & e / section EA should be upgraded to
2.5m wide to accommodate bush fire vehicles, or changed to an edge
road. This may also assist to increase passive surveillance of this area.

7. We support the bio-retention tree pits to utilise stormwater run-off.
8. There is concern the Eucalypts indicated to the northern verges of

Sections EA & EB will significantly reduce solar access to these blocks.
Also, being adjacent to an area of north-west facing open space, the
trees may increase the danger from bushfires.  It is recommended that
these verge trees be changed from Eucalypts to a deciduous species
(not evergreen) which provides summer shade and allows for solar
access in winter. The use of Eucalypts in the parkland area is strongly
supported however.

9. The stormwater structures shown as item 17 refer to Engineer’s
Stormwater Masterplan, however this does not clarify what these
structures contain. Can these be located further away from the
residences if they contain irrigation pumps?

10. What is the narrow path along the edge of the pond used for? Are the
paths in this area sufficient for maintenance & bush fire access?

11. Could consideration be given to providing a layback kerb to the north of
road 102B (Plan 19.1). If the parking along Narden Street is full, it is
likely cars will park along road 102B, which may cause issues with
residents. Providing a layback kerb will allow occasional overflow cars to
park partly on the road / northern verge, rather than entirely on the road.

6. This issue will be addressed with ESA.
In discussions with ESA about Crace prior to the submission of the draft EDP a
trafficable area was designated for this area on drawing 27.1. This was
consistent with the ESA approach to similar situations within Stage 2.
The current path is intended to be a lower hierarchy 1.5m wide connection path
only.  The wider 2.5m path is provided to encourage a circuit path for shared
path use and provide a maintenance route around the park.

7. Noted.
8. The species will be changed to the deciduous Quercus coccinea (Qco) to

achieve the objective of an individual character to the street and complement
the character of the proposed open space.

9. This will be addressed during the detailed design process. Item 17 is a GPT as
identified on drawing 9.1 & 9.2. The irrigation pump station will be located
closer to the pond.

10. This is a gravel path only intended for passive recreation & enjoyment & visual
access to pond & wetland edges. No vehicular access to this path.

11. A castellated  / permeable kerb is proposed along this section of the road to
promote WSUD features.
In accordance with TaMS current standards for restricting access to verges /
open spaces the layback kerb is not considered ideal.
Overflow parking within the park is not considered ideal by TaMS.
A significant amount of 90 degree parking has already been accommodated
along Road 6 and this is considered sufficient for the use of the park.
The use of 3.5m lanes is considered sufficiently wide for parking along this
road.
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Estates 
Assessment  
Owen Pankhurst 

8 General  
 
CRIP 
1. The detailed design of structures and landscaping within the CRIP is not 

required to be included in the DA for the EDP as it is not infrastructure 
required as part of an EDP.  However for the developer to construct 
these works they will need to be part of a further approval or exempt 
from development approval in accordance with the Planning and 
Development Regulation 2007.  The provisions of Division 1.3.6 Exempt 
developments—Territory developments - 1.90 Public works should be 
reviewed in light of the proposed works. 

WQP  
2. The water quality pond and wetlands are required to be included in the 

DA approval and will need to be detailed to the satisfaction of TAMS and 
EPA and demonstrate the targets for WSUD for the wider Crace estate 
are achieved. 

BDP 
3. The widths of the easements are to be nominated. 
LUP  
4. The WQP and Wetland are to be shown within the PRZ1 Land Use 

Zone. 
PCP/BEP 
5. The mandatory garage setback/location and building envelope are not 

supported as a planning control to be included in the Precinct 
Code/Concept Plan as they are inconsistent with the provisions of the 
Single Dwelling Housing Development Code. 

 
6. Typical Cross Section - Please provide typical cross section drawing of 

Digby Cct. 
 
 
 
 
 

 
 
CRIP 
1. Noted. 
 
 
 
 
 
 
WQP  
2. This data has been provided with the EDP submission within the report at 

Appendix D. 
 
 
 
BDP 
3. The relevant drawings have been amended accordingly. 
 
LUP  
4. The drawing has been amended accordingly. 
 
PCP/BEP 
5. The PCP drawing has been amended in accordance with the advice. 
 
 
6. Typical cross section to be provided. 
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Statement against the Criteria 
1. Rule R3 - is applicable, please address this Rule/Criteria

2. Rule R9 - Requires 4 turn movements to reach Road 1A please address
the Criteria

3. Rule R15 - Does not comply - 2m wide verges do not comply. Please
address the Criteria

4. Rule R30 - Does not comply - The lighting for the pathway adjoining
Blocks a, & e Section EA is to be demonstrated.

Statement against the Criteria 
1. Rule R3 – none of the roads proposed will operate as through routes for

externally generated traffic as there is no direct access to the area from
external road networks.

2. Rule R9 – Access from Stage 3 meets the requirement by ensuring no more
than three turning movements are required to reach a higher order road. The
roads in Stage 3 are access roads, which use Narden Street (minor collector) to
egress from the Estate.

3. Statement against the Criteria – this submission has changed to confirm with
Criteria C15 – The edge road verge of 2.0m has been adopted as it is adjacent
to open space. The verge opposite Section 45 and the eastern blocks of
Section 46 have no services proposed. The verge on the northern boundary of
Section 46 is of sufficient space to accommodate the single proposed service of
a 100mm diameter water main.

4. Rule R30 – All paths in and around Stage 3 will have lighting in accordance
with current Design Standards for Urban Infrastructure, including the link path
adjoining blocks a and e of Section EA.

Development Policy 
Michael Bennett 

9 Ongoing matters arising from the EDP 
1. It is noted that there is a planning control plan contained within the EDP,

which if approved and stamped as part of the EDP, will form the basis of
a technical amendment under s96 of the Planning and Development Act
2007 at the time that the land ceases to be within the future urban area.
As part of the technical amendment the planning control plan will be
incorporated into a relevant precinct code under of the Territory Plan.

2. It is noted that the planning control plan includes ongoing block-specific
provisions relating to bushfire and noise attenuation requirements for
buildings.  However, the planning control plan also includes provisions
for boundary fencing and garage locations.  These should be removed
from the planning control plan as they do not relate to matters that the
Territory Plan identifies can be dealt with in a precinct code.  It is a
matter for the Estates Team to determine in what way, if any, that
mandatory fencing and garages will be regulated.

1. Noted.

2. The PCP drawing has been amended in accordance with the advice.
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As part of this Agreement/Authorisation, an erosion and sediment control 
plan for each stage of work is to be endorsed by the EPA prior to works 
commencing. Two copies of each plan are required to be submitted. 

The Plans must include the following: 
- Flow Paths
- Sediment Controls
- Dust Controls
- Stabilised access points
- Noise controls and hours of operation
- Project Manager or Site Supervisor contact details
- Size of the site, if over 0.3ha then environment agreement required.
- Waste Controls including areas for concrete washdown etc
- Spoil Controls - If soil is to be removed or imported on site, the details
of origin of the soil imported or the location where the soil is to be
exported are to be provided.
- Location of stockpile areas
- Maintenance Schedule of Controls

Sediment Retention Dam: 
As the site is over 1 hectare there is a requirement for a Sediment Retention 
Dam. 
Dam construction should be in accordance with the following guidelines: 
1. Be of adequate size to control all runoff from the site (i.e. 150 cubic metres
per hectare of catchment).
2. No discharge from dam unless sediment level is less than 60mg/litre. If
sediment level is greater, then prior to discharge, the dam must be dosed with
either Alum or Gypsum and allowed to settle until the sediment is less than 60
mg/litre.
3. Water level must not exceed 20% capacity at all times to allow runoff
storage during a rain event.
4. Regular dredging of the dam must be carried out to remove silt.
5. Site drawing and details must be provided to Environment Protection
Unit, EPA for approval prior to works commencing.
6. Temporary Erosion & Sediment control ponds must be incorporated into
each stage of development.  The temporary ponds shall not be removed until
85 % of the developments are complete or all the disturbed areas are

Sediment Retention Dam: 
Noted 
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stabilised. 

Noise: 
All homes must be constructed as advised in the noise report titled; 
Crace Noise Assessment, 
Prepared for CIC Crace Pty Ltd 
Prepared by AECOM Australia Pty Ltd 
Dated 25 November 2010 

Construction work must only occur between the following hours: Mon to 
Saturday 7am to 6pm, excluding public holidays. 

Waterway Work Licence: 
This work will create disturbance to a defined waterway under the Water 
Resources Act 2007. Works that affect a waterway require a waterway works 
licence. Waterway means: 
(a) river, creek, stream or other natural channel in which water flows (whether
continuously or intermittently); or
(b) the stormwater system or any other channel formed (whether completely
or partly) by altering or relocating a waterway mentioned in paragraph (a); or
(c) a lake, pond, lagoon or marsh (whether formed by geomorphic processes
or by works) in which water collects (whether continuously or intermittently);
and includes
(d) the bed that the water in the waterway normally flows over or is covered
by; and
(e) the banks that the water in the waterway normally flows between or is
contained by;
but does not include land normally not part of the waterway that may be
covered from time to time by floodwaters from the waterway

Works that affect a waterway must not commence unless the applicant holds 
an authorised Waterway Work Licence. The applicant will therefore be 
required to submit a Waterway Works Licence application for this project. 
Contact Environment Protection Authority (Water Resources) for more 
information: via telephone 132281. 

Waterway Work Licence: 
Waterway work license application will be completed prior to work commencing. 
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Appendix H 

Statement Against Crace Concept 
Plan – Important Planning 
Requirements
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Relevant Provisions  Assessment 

6.1 housing policies(Small Scale Blocks) 
Refer to Section 6.14  Refer to Section 6.14 below 

Housing Mix 
Indicative yield of 1800 dwellings 

The indicative yield has been revised through the design of the Estate. The design incorporated a master planning 
process that identified the characteristics of the site, views and vistas, opportunities and constraints. This approach 
was then considered through incorporation of the requirements of the Concept Plan and the Deed of agreement, 
culminating in a concept plan that was slightly varied to that in the approved Concept Plan. Progression of this 
concept realised a subdivision structure that recognised the requirements of the Concept Plan and provided 
opportunities for increased yield. 

This assessment demonstrates consistency of the Estate design with all of the objectives and requirements of the 
approved Concept Plan and the Deed of Agreement, in many cases exceeding those objectives and requirements. The 
subdivision design establishes a street and block pattern that is configured so that the blocks are more regular with a 
greater street frontage, providing opportunity for increased yield, whilst not reducing areas of open space or public 
domain. 

Therefore the increased yield of 1,800 dwellings through Tech. Amend. No. 2010‐31 is not considered to be at the 
expense of those objectives or requirements or identified outcomes for the development of Crace, but instead 
considered a positive outcome, contributing to  better housing diversity and affordability. This is consistent with the 
approach of the ACT Government’s affordability objectives. 

The stage 3 EDP does not exceed the number of dwellings outlined above. 
Approximate density of 13 dwellings per hectare  The Estate design has achieved a more efficient net density of approximately 15.5 dwellings per hectare, whilst still 

retaining the required provision of open space and other land use activities, and a wide range of block sizes. Crace 
Stage 3 density is incorporated into the Estate as a whole. 

Development is to provide: 

 A mix of block sizes as shown in the “Indicative Subdivision
design. 

The Estate design provides for a variety of block sizes, traditional detached dwellings.  

 A mix of small scale blocks (e.g. terrace housing( and multi‐
unit dwellings to be located around the water quality
control ponds and the local centre

The Estate design provides for a mix of small scale blocks adjacent the CRIP and water treatment feature along 
Gundaroo Drive and the Local Centre within the Stage 1 approval. 

 To have higher densities along Nudurr Drive frontage where
access to the existing facilities located in Palmerston are in
walking distance

N/A to Stage 3. Addressed in Stage 1 approval. 

 Areas are to be set aside for visitor car parking both on
street and off street adjacent to the small scale and terrace
housing blocks.

N/A to Stage 3. Addressed in Stage 1 approval. 

6.3 Commercial Centres 
One centrally located local centre in Crace at the location shown on 
the Crace Concept and Important Planning Requirements Plans 

N/A to Stage 3. Addressed in Stage 1 approval. 
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The gross floor area of the Local Centre shall be in the order of 500m2  N/A to Stage 3. Addressed in Stage 1 approval. 

Effective pedestrian and bicycle access will be integrated with the 
proposed local centre development, as will strong public transport 
links 

N/A to Stage 3. Addressed in Stage 1 approval. 

Crace Local Centre provides for opportunities for the co‐location of 
urban housing to encourage an effective mixed use character in 
accordance with the “Urban Village” concept of shop‐top housing. 

N/A to Stage 3. Addressed in Stage 1 approval. 

The local centre may include other small‐scale retail, office and 
personal service tenancies, as well as allowing for community facilities 

N/A to Stage 3. Addressed in Stage 1 approval. 

6.4 Community Facilities 
The Concept Plan identifies a community facility site adjacent to the 
local centre. The site area of the facility will be approximately 
6,000m2. The actual size and use of the community facility will be 
determined at a later stage. 

N/A to Stage 3. Addressed in Stage 1 approval. 

6,5 Open Space Provision 
Crace Concept Plan contains a hierarchy of open space totalling 48 
hectares serving different purposes. They are to be provided / located 
generally in accordance with the Important Planning Requirements 
and the Concept Plan 

The Master Plan provides for an extensive open space network that is consistent with the network identified in the 
Concept Plan and the Important Planning Requirements Plan. Key features including the Hilltop  Reserve, the CRIP, 
the water detention features, parks, the Barton Highway buffer and the interface to the Gungaderra Grasslands 
Nature Reserve are all consistent  with the approved Concept Plan. 

The only variation relates to the continuity of the open space  from the Hilltop Reserve to the CRIP. The approved 
Concept Plan identifies this as an open space link. This has been addressed in the Stage 1 EDP identifying a wider 
road reserve for the two major avenues connection to Gundaroo Drive, such that it allows for significant planting and 
stormwater management, such that it is consistent with the intent for the open space link. Open space has been 
provided throughout the Estate such that there is no decrease in the provision of open space and public domain 

A neighbourhood playing field is also to be provided, the location is 
shown on the important Planning Requirement Plan.  

Refer to EDP 3 written response Appendix F – Kelvin Walsh 15 May 2010 

6.6 Environment 

6.6.1 Ecological Values 
Wherever possible, yellow box and red gum trees are retained in 
open space, parks or roadside reserves or as part of the landscape 
setting for community purposes or other less intensive land uses. 

N/A to Stage 3. Addressed in Stage 1 approval. 

The Important Planning Requirements Plan identifies specific 
measures for measures for managing the urban interface with the 
Gungaderra Grasslands Nature reserve with respect to edge roads 
and stormwater treatments 

N/A to Stage 3. Addressed in Stage 1 approval. 

6.6.2 Tree Protection 
The Crace Concept Plan and the Indicative Subdivision Plan have 
endeavoured to maximise the number of trees to be retained on site, 
commensurate with the need to meet residential block yields and 
other government planning objectives, including an efficient pattern 

N/A to Stage 3. Addressed in Stage 1 approval. 
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of development. 

It is essential to retain all exceptional classified trees in public land  N/A to Stage 3.  

6.7 Heritage 
Sites of Aboriginal cultural heritage are protected in the Concept Plan 
within Urban Open Space 

N/A to Stage 3. Addressed in Stage 1& 2 approvals. 

6.8 Contamination Assessment  Completed. 

6.9 Bushfire Risk Assessment 
Three protection zones have been identified: 

 Outer Asset Protection Zone( IAPZ) ‐ 40m.

 Inner Asset Protection Zone (OAPZ) – 20m

 House Asset Protection Zone – 100m into the suburb

During the preparation of the Estate Development Plan a Bushfire Risk Assessment has been completed with  the 
recommendations incorporated in the design such it is consistent with the requirements of this section of the 
Concept Plan 

6.10 Road Network / Hierarchy 
The layout of internal road network has been designed to encourage 
and direct internal traffic to the major collector road 

The design of the internal road network is similar to that as contained in the approved Concept Plan. It provides an 
internal loop system that links directly into the local street network. This structure encourages the use of the major 
avenues as opposed to the local network. 

The collector road provides good coverage with the vast majority of 
residents being within 400m of a bus route. 

All dwellings are within 400m of a major avenue or secondary road which is anticipated to support the public 
transport routes 

6.10.1 Road Cross Sections 
Generally all road cross sections are consistent with Territory 
requirements, however there are some special features such as: 

 Where slopes do not exceed 5%, swale drains should be
used. 

 The bushfire edge road includes a twenty metre Inner Asset
Protection Zone.

The detailed planning during the Estate Development Plan incorporates these requirements, with all roads will be 
designed to meet general Territory Standards, as well as specific cross sections identified in the Concept Plan. 

WSUD measures have been incorporated and approved within the estate as part of the Stage 1 & 2 approvals. 

 There are no swale drains in the Stage 3 EDP submission. 

Asset protection zones will be established in accordance with  the bushfire management plan. 

6.10.2 Road Intersections  N/A to Stage 3. Addressed in Stage 1 approval. 

6.11 Pedestrian and Bicycle Network 

 Pedestrian and off‐road cycling facilities are required to be
implemented in accordance with the Master Plan for Trunk 
Cycling and Walking Path Infrastructure 2004‐14 and the 
Background Report to the North Gungahlin Structure Plan 
review. 

 Infrastructure should include:
 On road bicycle lanes for all collector roads
 Off road shaped paths, which follow Gundaroo

Drive and Nudurr Drive.

 The network should link into the existing network through
a:

 Link to Gundaroo Drive path
 Link to Barton Highway in south east of the site

Addressed and implemented in EDP 1 & 2 approvals. 

N/A to Stage 3. 
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for commuter cyclists 
 Link via. The existing wide path system through to

Palmerston and another through to the Gungahlin
Town Centre

 Potentially a new link under the Barton Highway, 
providing reasonably direct access to the shops
and community facilities in Giralang and Kaleen 

6.12 Public Transport 

 95% of all housing is within 400m of a bus route

 The bus route is relatively direct route through the suburb
which links to the commercial and community facilities at
the Local Centre

The bus route will follow the major avenues and secondary roads such that the requirement for 95% of all housing to 
be within 400m of a bus route is achieved. This is a significant improvement on the coverage available under the 
current Concept Plan. The road structure would enable a relatively direct route through the suburb, including direct 
access to the Local Centre and the Community Facilities, which would provide maximum access to public transport 
for the residents of Crace 

6.13 Noise Assessment 
Residential development near the Barton Highway and Gundaroo 
Road will require noise mitigation measures to ensure internal noise 
levels meet the Authority’s Draft Noise Management Guidelines 

The EDP is consistent with the Concept Plan. Blocks subject to noise mitigation have been identified in the acoustic 
report. 

6.14 Section Planning

6.14.1 Access 
Access for private parking for small scale blocks having frontages of 
less than 10m should be located primarily in rear access lanes 

N/A to Stage 3. Addressed in Stage 1 approval. 

6.14.2 Block Orientation and Sizes 
The following minimum block dimensions should be used for the 
various housing types: 

 Terrace: 8m wide 30m deep, 240m2

 Courtyard rear access:10m wide, 30m deep, 300m2

 Semi detached: 12m wide, 30m deep, 360m2 

 Standard detached house: 12m wide, 30m deep, 360m2

 Standard detached house: 15m wide, 30m deep, 500m2

The Estate provides for the following block frontages with blocks predominantly designed with 30m depth: 

 Terrace Houses –NA to Stage 3. 

 Courtyard rear access – NA to Stage 3 

 Semi‐detached dwellings  ‐  NA to Stage 3 

 Detached Houses ‐ Complies

Townhouses and semi‐detached houses are orientated predominantly 
north south. 

N/A to Stage 3. 

6.14.3 Car Parking / Car Courts 
Where car courts are proposed in the centre of the sections, deep 
rooted areas of tree planting for shade and visual amenity should be 
provided. Habitable spaces and balconies should be orientated 
ensuring overlooking for passive surveillance and to provide active 
frontages to the car courts 

N/A to Stage 3. 

Additional car parking shall be provided for visitors both on street and 
off street for small scale blocks (450m2 and under), including terrace 
housing blocks that have laneway vehicle access, at the rate of  1 
space per 4 dwellings 

N/A to Stage 3. 
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6.15 Urban Edge Treatment 
Must meet the following criteria: 

 Minimum unobstructed sealed road width of 7.5m to allow
for two fire trucks

 7.5m wide verge adjacent to housing, with street tree
planting on the house side only

 A concrete edge incorporate a gutter with minimum  2m
width on the fire edge of the road

 The road should be of sufficient strength to accommodate a
15 tonne load and allow for turning circles of a 12.5m truck

 Access to hydrants shall be provided

These design criteria have been considered in the preparation of the Estate Development Plan. It is noted that the 
arterial roads are residential areas to accommodate the fire services on the  edge roads 

6.16 Indicative Staging 
All areas of land can be developed with regard to available servicing 
infrastructure. The Concept Plan identifies a suggested staging 
program 

The staging of the Estate will allow a logical and orderly manner, integrated with the provision of infrastructure as 
required. 

6.17 Engineering Services Master Plan 
This identifies relevant provisions for services infrastructure. This 
identifies some levels of service that need to be considered during 
detailed design 

This has been incorporated in the detailed design of the EDP 

6.18 Works Associated with Development 
Works associated with the development include: 

 Two intersections with Nudurr Drive
 One major intersection with Gundaroo Drive
 Water quality control pond#1 adjacent Gundaroo Drive
 Water quality pond #2 adjacent intersection of Gundaroo

Drive and Nudurr Drive

The requirement for the works required to be undertaken by the Crace JV is recognised and have been incorporated 
into the planning of the EDP 

6.19 Summary of further Investigations 

6.19.1 Final Tree Management Plan  N/A to Stage 3. 

6.19.2 Heritage  N/A to Stage 3. 

6.19.3 Sewer Vent  N/A to Stage 3. 

6.19.4 Geotechnical  Will be addressed in detailed design as required. 

6.19.5 Stormwater  Proposed WSUD measures have been investigated and will not adversely affect infrastructure & private property. 

6.19.6 Older Persons Housing Requirements  N/A to Stage 3. 

6.19.7 Fire Assessment  Completed. 
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1

Heather Rae

From: Reid, Bruce [Geoffrey.Reid@actewagl.com.au]
Sent: Wednesday, 16 February 2011 10:23 AM
To: Heather Rae
Subject: RE: Crace Estate EDP 3 - updated sewer and water master plans
Attachments: quename@actewagl.com.au_20110216_095801.pdf; quename@actewagl.com.au_

20110216_095733.pdf

Good morning Heather 

Crace Estate EDP 3  

Please find attached the signed acceptance of the endorsement and Water Supply and Sewer Master plans stamped 
approved in principle. 

Regards 

Bruce Reid  
SENIOR TECHNICAL OFFICER ASSET ACCEPTANCE  
ActewAGL Water Division  
Ph; 02 6242 1133  
Fax; 02 6242 1459  
GPO Box 366 Canberra ACT 2601  
12 Hoskins St Mitchell ACT 2911  
www.actewagl.com.au  

From: Heather Rae [mailto:Heather.Rae@indesco.com.au]  
Sent: Tuesday, 15 February 2011 3:32 PM 
To: Reid, Bruce 
Subject: FW: Crace Estate EDP 3 - updated sewer and water master plans 

From: Heather Rae  
Sent: Thursday, 27 January 2011 9:20 AM 
To: 'Reid, Bruce' 
Subject: Crace Estate EDP 3 - updated sewer and water master plans 
Good morning Bruce, 
Attached are the updated water and sewer master plans. The water analysis has been rerun and now includes the 
CRIP blocks. 
The sewer table has been updated to reflect Brown EDP Stage 2 information. 
I have created an endorsement form for you to sign.  
Can you please review and should the drawings be acceptable, stamp the drawings and sign the form and return 
them to me. 
Please let me know if you wish to have A1 drawings of these for your file.  
Kind Regards 
Heather Rae 
Senior Engineer 
6A Thesiger Court 
Deakin ACT 2601 
Tel: (02) 6285 1022 
Fax: (02) 6285 2618 
www.indesco.com.au 
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