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1 Introduction

 Figure 1-1.

Western Australian Planning Commission (WAPC)
Transport Impact Assessment Guidelines Volume 4 – Individual Developments (2016)

Appendix C.

Source: Landgate
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2 Existing Situation

2.1 Existing Land Use

Shire of Gingin Local Planning Scheme No. 9,
Figure 2-1

Source: Shire of Gingin Local Planning Scheme No. 9

SITE



2.2 Existing Access Arrangement

Figure 2-2.

SITE



2.3 Existing Road Network

Figure 2-3

Primary Distributors (light blue):

Regional Distributors (red):

District Distributor A (green):

District Distributor B (dark blue):

Local Distributors (orange):

Access Roads (grey):



Source:  Main Roads Mapping information Centre

Hunter Road:
Access Road

Brand Highway: Primary Distributor

Harris Street:

SITE





2.4 Existing Traffic Volume

Table 2-1.

Source: Main Roads Traffic Maps



2.5 Restricted Access Vehicle (RAV) Network

Figure 2-7

Source: MRWA HVS Network

2.6 Pedestrian / Cycling Access

2.7 Public Transport Access

SITE



2.8 Crash History

Figure 2-8.

Hunter Road



3 Proposed Development

3.1 Proposed Land Use

Figure 3-1 ( Appendix A)



3.2 Proposed Access Arrangement

Figure 3-2.

3.3 Parking Requirements



4 Changes to the Surrounding Transport Network

4.1 Road Network

Figure 4-1 Appendix B



4.2 Proposed RAV Network

4.3 Pedestrian and Cycling Facility

4.4 Public Transport Facilities



5 Integration with Surrounding Area

5.1 Surrounding Attractors/Generators

5.2 Changes to the Surrounding Area



6 Analysis of Transport Network

6.1 Development Traffic Generation

-

-

-

-

-

-

Table 6-1

In Out In Out In Out

Total 6 2 2 6 12 12



6.2 Development Traffic Distribution

Figure 6-1. Figure 6-2.



6.3 Traffic Analysis



6.4 Turn Warrant Assessment

6.4.1 Assessment Parameters

QL or QR

QM Figure 6-3

design speed

Traffic volume:

-

-

-



6.4.2 Brand Highway / Hunter Road Turn Warrant

Figure 6-4 Figure 6-5

INTERSECTION WARRANTS

DESIGN SPEED =
SPLITTER ISLAND YES / NO =

DUAL CARRIAGEWAY YES / NO =

MOVEMENT
COUNT

(v/h)
HV
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QR  =

QT2  =
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7 Summary
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1

Cardno was commissioned by ProTen to prepare a detailed design for the intersection upgrade of Brand 
Highway (H004) and Hunter Road (5070173) to accommodate vehicles up to an A-Double (36.5m) which will 
be required to access a proposed Chicken Farm located at Lot M1254 Hunter Road, Orange Springs WA 6507 
in the Shire of Gingin.

Development approval was granted by the Regional Joint Development Assessment Panel (Regional JDAP) 
for 2 farms, Farm 1 containing 6 sheds and Farm 2 containing 8 sheds, for a total of 14 chicken sheds within 
the same Site. A new DA is being pursued which proposes an additional 2 sheds for Farm 1 and an additional 
farm (Farm 3) containing 8 chicken sheds within the same Site for a total of 24 chicken sheds (8 sheds on 
each farm).

Figure 1-1 Location of Approved Chicken Farm Site
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2

2.1 Topography

The site is flat, gently grading sloping 0.5% from South-East to North-west. There is a crest along Brand 
Highway approximately 400m south of the intersection, and there is a sag approximately 330m north of the 
intersection. Figure 2-1 below illustrates this using contours sourced from ELVIS.

Figure 2-1 Topography

2.2 Road Reserve

The design fits within existing road reserve. At this location, Brand Hwy existing road reserve width is 100.6m, 
and the Hunter Road existing road reserve width is 20.1m.

2.3 Traffic Assessment and Forecast

A Transport Impact Assessment for the proposed development has been prepared and is included as Appendix 
A.

2.4 Crash History

The Transport Impact Assessment included as Appendix A contains a summary of the crash history.

2.5 Survey

Survey data was provided by Harley Dykstra. A copy of the survey is included in Appendix B. Key features are 
summarised below:

> Type of survey is detailed field pickup.

> Date of survey is 7/04/2022
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> Grid coordinate system is LCG94

> Level datum is AHD with connection made to RRM H4-323 via digital level survey methods.

2.6 Cadastral

Cadastral boundaries are based on those shown by the survey, which were not verified or marked at the time 
of survey but are derived from the SCDB 04 2022. They are estimated to be accurate ± 0.25m.

2.7 Services

The survey plan shows underground services based on service 
i.e., overhead power pole) were surveyed. Cardno also 

completed a search for Dial Before You Dig :

> Nextgen Fibre optic cable identified on the East side of Brand Hwy. Diagram contained within Appendix 
C.

> Telstra Services Cables have been identified along the West side of Brand Hwy and Hunter Rd.

> Western Power High Voltage (1 Phase) overhead power lines along the western boundary of Brand 
Hwy.

Cardno recommend ProTen investigate further to confirm that all vehicles that will be accessing the site will 
be crossing this power line with adequate clearance.

The Western Power Clearance Advice Working near overhead and underground electric lines is one of four 
safety code of practices developed to provide guidance for electrical safety duties and standards required 
under the Occupational Safety and Health Regulations 1996 reg. 3.64.

In conjunction with the Western Power Clearance Advice, it specifies various exclusion zones required by law 
when energised (live) overhead electrical lines are present.

> 0.5 meters of a live insulated overhead powerline or aerial bundled conductor line of a voltage of not more 
than 1,000 volts.

> 1.0 meter of a live uninsulated overhead powerline of a voltage of not more than 1,000 volts.

> 3.0 meters of a live overhead powerline whether insulated or not, of a voltage exceeding 1,000 volts but 
not more than 33,000 volts, or

> 6.0 meters of a live overhead powerline whether insulated or not, of a voltage exceeding 33,000 volts.

2.8 Geotechnical

A technical memorandum regarding the Geotechnical Field Investigation and pavement design is provided 
as Appendix D.

2.9 Environmental

A review of desktop mapping indicates that the site falls within a Threatened Ecological Communities site. It is 
recommended that ProTen seek further advice from the Department of Biodiversity, Conservation and 
Attractions through their planning team.
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Figure 2-2 Desktop Threatened Ecological Communities Mapping

Figure 2-3 Desktop Threatened Ecological Communities Mapping

A review of desktop mapping indicates that the site falls within the fringes of an Aboriginal Heritage registered 
site. It is recommended that ProTen seek further advice from the Department of Planning, Lands and Heritage
through their planning team.

Figure 2-4 Desktop Mapping of Aboriginal Heritage Sites
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3

The design has been prepared in accordance with Austroads Guide to Road Design including Main Roads WA 
supplements:

Road Design Standards

> Main Roads WA Supplements to Austroads Guide to Road Design

> Austroads Guide to Road Design Part 1 6

> Main Roads WA Horizontal Curve Tables

> Main Roads WA Standard Drawings

Drainage Design Standards

> Main Roads' Standard drawings

> Main Roads' Supplements to Austroads' Guide to Road Design Parts 5, 5A and 5B

> Austroads' Guide to Road Design -· Parts 5, 5A and 5B

Pavement Design Standards

> Austroads Guide to Pavement Technology Part 2: Pavement Structural Design.

> Main Roads Western Australia Engineering Road Note 9: Procedure for the Design of Road Pavements.

Cardno adopted desirable parameters from the standards for design. Key design parameters are tabulated on 
the following page.
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Table 3-1 Key Design Parameters

Criteria Brand Hwy Hunter Rd Comment

General

Design Speed (km/hr) 120 120 Existing posted speed plus 10km/hr. This section of 
Hunter Rd is not built-up, the rural default speed 
applies.

Cross Section

Lane width (m) 3.5 3.5m Existing lane width on Brand Hwy is maintained.

Shoulder width (m) 1.0m sealed 1.0m sealed Additional seal widening on Brand Hwy for BAR and 
BAL treatment.

Crossfall 3% 3%

Pavement Batter 1:6 1:6

Table drain foreslope 1:6 1:6

Table drain backslope 1:4 1:4

Fill Batter 1:6 1:6

Horizontal Geometry

Design Vehicle B-Triple (36.5m) B-Triple (36.5m) While ProTen has advised that the proposed chicken 
farm must be capable of accepting A-Double Road
trains (36.5m, 75T), Main Roads has advised that B-
Triple must be adopted as it is the worst performing 
vehicle on the Brand Hwy (RAV 7) network.

Vertical Geometry

Min. K for sag curve N/A 51 Brand Hwy traffic lanes unchanged.

Min. grade N/A 0.3% Roads are unkerbed. Brand Hwy traffic lanes 
unchanged.

Sight Distance

Coefficient of 
Deceleration

0.36 (Cars)

0.28 (Truck)

0.36 (Cars)

0.28 (Truck)

SSD 241m (cars)

286m (truck)

241m (cars)

286m (truck)

ASD 241m (cars)

286m (truck) 

241m (cars)

286m (truck) 

SISD 341m (cars)

385m (truck) 

341m (cars)

385m (truck) 

Drainage

Design Storm (minor) 10%AEP 10%AEP Table Drain Conveyance

Design Storm (major) 1%AEP 1%AEP Resizing of existing basins.

Design Storm for 
TWL to not exceed 
Subgrade level

20%AEP 20%AEP

Minimum Saturated 
Field Permeability

5m/day 5m/day Based on Geotechnical Field investigation

Pavement

Design CBR 10% 10% Based on Geotechnical Field investigation
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4

4.1 Road Design

4.1.1 Software

The design has been modelled using 12D and drafted using AutoCAD.

4.1.2 Cross Section

The existing road reserve width is adequate such that desirable values for cross-section parameters could be 
adopted. Typical cross sections are provided within the design drawings.

4.1.3 Horizontal Alignment

The horizontal alignment of Brand Hwy and Hunter Rd is unchanged.

4.1.4 Vertical Alignment

The vertical alignment of Brand Hwy is unchanged.

The vertical alignment of Hunter Rd is similar to existing with maximum depth of fill of 80mm. A K value of 90 
was adopted for design, and a minimum vertical grade of 0.34% was adopted, noting this road is unkerbed.

4.1.5 Tie-In Sections

At the limit of works, Hunter Road will transition from the proposed sealed pavement to the existing unsealed 
pavement. The lane and shoulder width at the tie-in point matches existing therefore there should not be 
difficulties tying in. 

For the pavement widening on Brandy Hwy, the design shoulders tie-into existing shoulders, therefore there 
should not be difficulties tying in. 

4.1.6 Intersections, Roundabouts and Interchanges

A turn warrant assessment has been undertaken a part of the TIA that was prepared for the proposed Chicken 
Farm (refer Appendix A). The results showed that a Basic Left-Turn (BAL) treatment and a Basic Right-Turn 
(BAR) treatment would be required for the forecast 2032 traffic volumes.

Brand Highway currently permits RAV 7 vehicles, however Hunter Road does not. In accordance with the 
previous DA approval conditions, a RAV 7 permit application for Hunter Road is being progressed with Main 
Roads WA.

As part of the design drawings, Cardno has provided turning swept paths diagrams for;

> 36.5m B-Triple, which is the worst performing vehicle on the RAV 7 network; and

> 36.5m A-Double, which ProTen has advised will be the largest vehicle proposed to access the proposed 
Chicken Farm.

The intersection has been designed such that the design vehicle does not cross the centreline of the Hunter 
Road. 

Hunter Road currently intersects Brand Highway at an angle of 60°. Austroads Guide to Road Design Part 4A 
suggests that roadways should meet at an angle not less than 70° to accommodate users who have difficulty 
turning their head and neck, and for older drivers. The splitter island has been shaped to guide users to pull 
up to the give way line at an angle of 70° to Brand Hwy. This measure has been implemented rather than 
realigning Hunter Ro

4.2 Pavement Structure and Surfacing Design

A separate technical memorandum regarding the Geotechnical Investigation and pavement design is provided 
as Appendix D. A summary is provided below:

> There are two vehicle count locations available on MRWA Traffic Map. One is 1.5km to the north of the 
proposed intersection (Brand Highway north of Dandaragan Road) and another approximately 3.8km 
south of the intersection (Brand Highway south of Mogumber Road West). For the purposes of this 
pavement design, the details from the Mogumber Road West location have been used as they have a 
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higher overall traffic count and historical count details. In addition, it is assumed that on average ten A-
Double vehicles per day will access the Hunter Road.

> Design life of 40 years is required.

> A CBR of 10% has been adopted for design based on laboratory test results and other considerations 
noted within the technical memorandum.

> Design Equivalent Standard Axle load of 4.4 x 108 were calculating for Brand Highway plus the additional 
A-Double traffic, and accounting for tight intersection turns.

> The Austroads Method as applied in AUSTROADS 2012 Guide to Pavement Technology Part 2: 
Pavement Structural Design and MRWA Engineering Road Note 9 was used as the recognised method 
for the design of granular pavements with thin asphalt surfacing.

> Based on the above, the design pavement as follows and applies to both Hunter Road and the widening 
of Brand Highway.

40mm DGA AC14 MRWA intersection mix, A15E Polymer Modified Binder

Prime seal

235mm of basecourse

220mm sub-base.

> Pavement Construction Recommendations are outlined in Section 7.4 of the Appendix D.

4.3 Drainage Design

4.3.1 Design Data

The following information and data have been used for the drainage design:

> IFD Data sourced from the Bureau of Meteorology and on 30th August 2022.

> Feature survey (ref 23250-01A) provided by the Client and prepared by Harley Dykstra

> SRTM data (5m DEM cell data) sourced from https://elevation.fsdf.org.au/ on 13th June 2022 for the 
purposes of understanding the external catchment beyond the extents of feature survey noted above.

4.3.2 Existing Drainage System

On the western side of Brand Hwy, the tables drains within the design area discharge into two existing basins 
either side of Hunter Rd. 

On the eastern side of Brand Hwy, the table drain currently conveys road runoff from the intersection with 
Dandaragan Rd to a low point approximately 530m north as shown in Figure 4-1 below.
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Figure 4-1 External Contours Around the Site

4.3.3 Proposed Drainage

The proposed design is unkerbed and utilises table drains with foreslope 1:6 and backslope 1:4. Table drains 
depths along Brand Hwy on approach to tie-ins are restricted by the flat layout of the highway. Proposed table 
drains have been set 300mm below subgrade surface and independently grade on approach to the shallower 
tie-in points with inverts are generally at or slightly below subgrade surface.

Table drains along Hunter Rd have their inverts set 300mm below subgrade surface as recommended in 
Austroads Guide to Road Design Part 3.

The 15% design proposed to re-configure the existing basin either side of Hunter Rd to contain the 1%AEP. 
Following design review Main Roads indicated their preference to instead have a culvert crossing Hunter Rd 
discharging via a Type F drain to the north. The design has been updated accordingly.

The upstream catchment for this culvert extends beyond the limits of the feature survey and so Lidar data was 
used to estimate the gross area of the catchment by running CatchmentSIM in AutoCAD refer screenshot 
as Figure 4-2 below. Aerial imagery was used to estimate the impervious area of Brand Highway pavement 
within this catchment, as follows:

Table 4-1 Catchment Areas Contributing to Culvert

Surface Type Catchment Area (m2) Runoff Coefficient (m2) Contributing Area (m2)

Impervious 3,056 0.9 2,750

Pervious 7,294 0.2 1,458

The required flow for the 10%AEP was calculated to be 54.6L/s using rational method calculations. Culvert 
sizing was completed using HY-8 software. The results are provided as Appendix E. 

The minimum concrete box culvert size, 1200x375 (span x height) is proposed. It has sufficient capacity to 
convey the 10%AEP storm event. The pavement is set with 500mm cover so that the top of culvert is at the 
subgrade surface at the outer edge of pavement at the upstream end. The culvert has been provided with a 
slope of 1:200.
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Figure 4-2 Basin 2 Estimated Gross Catchment

4.4 Signage and Linemarking

Linemarking along Brand Hwy is to modify and replace as shown to accommodate linemarking required for 
the intersection. Redundant linemarking shall be remove and replaced with new lines for the extent reflected 
by the design drawing.

Existing signs along Brand Hwy are to remain and be relocated lateral to accommodate pavement widening 
as reflected by the design drawing.

4.5 Road Safety Audits

A Road Safety Audit will be conducted on the 85% design. Recommendations will be incorporated in the 100% 
design.

4.6 Safety in Design

A Safety in Design Register is provided within Appendix F. The register considers project specific factors and
does not include generic considerations such as safe work practices and other common place practices.
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5

> It is recommended that ProTen investigate further to confirm that all vehicles that will be accessing the 
site will be able to cross the overhead power line with adequate clearance in accordance with Western 

.

> A review of desktop mapping indicates that the site falls within a Threatened Ecological Communities site. 
It is recommended that ProTen seek further advice from the Department of Biodiversity, Conservation 
and Attractions through their planning team.

> A review of desktop mapping indicates that the site falls within the fringes of an Aboriginal Heritage 
registered site. It is recommended that ProTen seek further advice from the Department of Planning, 
Lands and Heritage through their planning team.

> Refer to the Geotechnical Investigation Memorandum (Appendix D) for pavement construction 
recommendations.

6

Cardno has provided an intersection design which meets the requirements for a 36.5m A-Double to 
access the proposed Chicken Farm, and also satisfies Main Roads HVS requirements for it to accommodate 
a 36.5m B-Triple which is the worst performing vehicle on the RAV 7 network, which applies to Brand Hwy. 
15% review comments have been addressed for the 85% design. In parallel with Main Roads review of the 
85% design, a Road Safety Audit will be completed. 
recommendations from the Road Safety Audit will be completed for the 100% design.

A Bill of Quantities will also be prepared based on the 85% design and provided to ProTen separately.


