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1. INTRODUCTION

1.1 BACKGROUND

Australian Mineral Investors Pty Ltd has commissioned Donald Veal Consultants to undertake the
concept design for proposed accesses onto the Brand Highway from Lots 15 and 17 Brand Highway,
Rudds Gully. This concept design is to be submitted to the relevant authorities for formal approval.

The proposed development site is situated on the east side of Brand Highway, north of its intersection
with Rudds Gully Road. The subject site is situated some 2 kms south of the Wandina town site as
shown in Figure 1.1.

magery Date: 12242012 @ | 2006 | 2
Figure 1.1: Locality Plan
Source: Google Earth

The existing lots are undeveloped and have no formalised access from Brand Highway. We
understand that the Structure Plan over these Lots is currently being progressed. The Structure Plan for
the location is shown is Appendix A.

Main Roads Western Australia (MRWA) have advised in their letter dated 19" November 2012
(attached in Appendix B) of their concerns over sight line inadequacy at the proposed access locations
onto Brand Highway. Alternative locations for the accesses which provide 300m sight lines to the
north and south are required.

DVC Lots 15 17 Rd Access Report Final.docx 1 October 2014



MDONALD VEAL
CONSULTANTS

Client: Australian Mineral Investors Pty Ltd

Project: Concept Design Access to Lots 15&17 Brand Hwy

Furthermore, MRWA advised of the southbound overtaking provision for vehicles to overtake slower
vehicles on the way out of the built up area of Wandina. It is observed that on approach from the north
to Lot 15, there exists overtaking provision on Brand Highway southbound. On approach from the
south to Lot 17, there exists overtaking provision on Brand Highway northbound. The designs of the
new accesses are to ensure minimal impact to existing over taking provisions, at least until the
proposed North-South Highway is realised.

1.2 SCOPE OF WORKS

The scope of works:

e Forecast traffic at the site;
e Ascertain intersection layout;
- with reference to Austroads Guidelines Part 4A;
- ensuring adequate sight lines of 300m are obtained; and
- ensuring overtaking provisions are preserved.
e Assess the adequacy of the layout using forecast traffic volumes and proposed intersection
layout.

This report provides details of the works undertaken to arrive at the concept layout of the new accesses
onto Brand Highway, which are shown as Figure 3.1 and 3.2 in section 3.

DVC Lots 15 17 Rd Access Report Final.docx 2 October 2014
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2. TRAFFIC VOLUMES

2.1 EXISTING TRAFFIC VOLUMES

Short term traffic counts were conducted by MRWA (attached in Appendix C) at a location north of
Rudds Gully Road for period between 27" of August 2011 and 2" September 2011. The Monday to
Friday average indicates around 4,100 vehicles per day (vpd).

The Traffic Digest sourced from MRWA has provided annual average daily traffic counts (AADT) on
Brand Highway south of Glendinning Road for years 2005/06 and 2008/09 and south of Greenough
River Road for years 2006/07 and 2007/08. The volumes from MRWA Traffic Digest are used to
establish compound annual growth and average percentage of heavy vehicles. These are summarised
in Table 2.1. Details of MRWA’s Traffic Digest are also shown in Appendix C.

The likelihood is that traffic volumes will continue to grow before alternative route options are
available.

Location Year AADT 1-7 Growth p.a. HV
. 2005/06 8020 6.5%
S of Glendinning Rd
2008/09 9 040 4.10% 7.4%
i 2006/07 3260 15.7%
S of Greenough River Rd

2007/08 3300 1.22% 16.2%

Average Annual Growth 2.66%
Average HV 11.45%

Table 2.1: Traffic volumes on Brand Highway
Source: MRWA

2.2 DEVELOPMENT TRAFFIC

Traffic volumes generated by the proposed developments were obtained from Lot 15 & 17 Brand
Highway, Rudds Gully City of Geraldton Proposed Structure Plan Traffic Assessment Report dated 14
February 2012 and prepared by Transcore Pty Ltd. That report presented two scenarios:

e Interim Scenario (full development of Lots 15 and 17 with their respective accesses onto
Brand Highway with no direct internal road links between Lots 15 and 17 through Lot 16);
and

e Ultimate Scenario (full development of Lot 16 and its integration into Lot 15 and 17 road
network).

For the purpose of this report we have used modelled turning volumes for the Interim Scenario, as at

this stage Lot 16 will not be developed. It is assumed that the AM or PM peak hours contain
approximately 10% of the proposed daily traffic volumes.

DVC Lots 15 17 Rd Access Report Final.docx 3 October 2014
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Traffic distribution at both accesses was based on the assumption that the majority of traffic would be
heading to/from the north - major work attractor and tidal traffic flow. This results in the following
traffic distribution:
e AM peak hour
- Outbound traffic 80/20 split northbound/southbound;
- Inbound traffic 20/80 split southbound/northbound;
- Inbound/outbound split 10/90
e Conversely in the PM peak hour
- Inbound traffic 80/20 split southbound/northbound;
- Outbound traffic 20/80 split northbound/southbound;
- Inbound/outbound split 90/10

Peak hour volumes on Brand Highway were based on the latest traffic counts conducted by MRWA
outlined in section 2.1. The percentage of heavy vehicles is 11.45%. Monday peak volumes (which
were the highest) were used in the analysis, that is:

e AM peak volumes 202 vph northbound and 184 vph southbound; and

e PM peak volumes 209 vph northbound and 204 vph southbound.

To estimate forecast volumes, the above was then projected ten years ahead based on current growth
rates of 2.66% per annum. Beyond this ten year period, the majority of traffic is assumed to be

directed onto the new North-South Highway, east of the site.

The resulting peak hour turning volumes for the proposed accesses to Lot 15 and 17 are shown in
Figure 2.1 and Figure 2.2, respectively.
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3. CONCEPT DESIGN OF ACCESSES

3.1 CONSULTATION WITH MRWA

Brand Highway is managed by MRWA and is classified as a Primary Distributor under MRWA’s
Road Hierarchy Classification. This classification is applied to roads that “Provide for major regional
and inter-regional traffic movement and carry large volumes of generally fast moving traffic. Some
are strategic freight routes and all are State Roads.” (MRWA).

Mr Mark Salt, Network Manager for the Mid West Region provided a copy of design drawings for the
section of Brand Highway under consideration. These were used for a preliminary assessment of
suitable locations for the two new accesses. The drawings are quite dated (1979) and therefore have
not been attached to this report.

On Wednesday 27 March 2013, a site inspection was undertaken by Donald Veal and Naomi Mynott
of MRWA. This inspection was undertaken to verify the adequacy of the proposed locations of the
accesses and any specifics required for the detailed survey (in addition to the typical requirements).

3.2 SIGHT LINE ADEQUACY

Sight line requirements were taken to be 300m as specified in MRWA'’s letter dated 19 November
2012. The locations of the accesses were refined subsequent to the detailed survey which was
undertaken by HTD Surveyors and Planners on 24 April 2013. With the versatility of the digital data,
a number of further locations were investigated - in particular at locations which 'line up' with the
access roads within the development site which run perpendicular to Brand Highway.

The resulting proposed access locations to lot 15 and 17 were found to satisfy MRWA'’s 300m
requirements and could satisfactorily be reworked, with adjustments, into the internal road layout of
the development. The sight line verifications are shown in Appendix D, namely Dwg DVC-Z303-
SK3.01 Rev2 and Dwg DVC-Z303-SK3.02 Rev1 for the horizontal sight line check for lots 15 and 17
respectively, and Dwg DVC-Z303-SK4.01 Rev2 and Dwg DVC-Z303-SK4.02 Rev3 for the vertical
sight line check for lots 15 and 17 respectively.

Note that at lot 15, horizontal sight lines to the north are impaired. This will be rectified with
modifications to the embankment at detailed design.

3.3 INTERSECTION LAYOUT

The concept intersection layouts were designed in accordance with Austroads Guidelines Guide to
Road Design - Part 4A- Unsignalised and Signalised Intersections(2009). Reference was also made to
MRWA Drawing No. 200131-0083 and 200131-0084. The posted speed limit of the route is 90km/h.
In the absence of 85th percentile speed data the design speed was taken to be 100km/h.
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For both lots 15 and 17 the Austroads Guidelines Part 4A recommends a rural channelised T-junction
(CHR) for the right turn movement. This is based on the forecast volumes in Figures 2.1 and 2.2
(particularly PM peak volumes) and Figure 4.9 (Warrants for turn treatments on major road at
unsignalised intersections, page 46). For both sites, reference was made to Figure 7.7 (page 105) of the
Guidelines for the CHR layout with the deceleration length 155m (refer Table 5.2, page 65). Storage
requirements are minimal as shown by the SIDRA analysis in section 3.4. Hence, the length of the
pocket is purely the deceleration length, which is based on a comfortable stopping rate of 2.5m/s” - as
opposed to the maximum stopping rate of 3.5m/s. The median is to be painted.

Figure 4.9 also recommends an auxiliary lane for the left turn movements at both accesses. The left
turn lane length is governed by the deceleration distance as the queue length is minimal. Using Table
5.2, the deceleration distance from 100km/h to 20km/h is 150m.

For both left and right turn pockets a taper length of 33m has been used (as per Table 5.1 of the
Guidelines, page 64).

As per MRWA Drawing No. 200131-0084, a 70 degree high entry angled island is proposed on the
access road approach.

The design was further modified to satisfy the City of Greater Geraldton's (CoGG) List of
Modifications (provided on 26 May 2014), and in particular the inclusion of pedestrian and cyclist
provisions. Mr Mark Atkinson, Manager of Infrastructure and Planning CoGG, provided an indication
of the cross section of the access roads, and this is shown below in Figure 3.1A.

W Al
f:aafk. : 19'4/ i wPafz. -}4;
Figure 18: Neighbourhood connector B - 50 km/hr (<3000 vehicles per day). ’Bj\ v

Figure 3.1A: CoGG Cross section requirements at the access roads

Pedestrian and cyclist facilities provided in each of the concept layouts show:
e 2.5m shared path along the northern fence line of Brand Highway to extent of subject lots;
e 2.3m shared path along one side of the access road;
e Pedestrian crossing facilities at the intersection; and
e 2x1.5mon road cycle lanes on the access road with cycle lane on/off ramps.
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The resulting concept layouts are included as Figures 3.1 and 3.2.

The intersection caters for the design vehicle of a 19m semi-trailer. The swept path of the semi is
shown in Appendix D as Dwg DVC-Z303-1.2 Rev2 and Dwg DVC-Z303-2.2 Rev3.

3.4 SIDRA ANALYSIS

A capacity analysis of the proposed intersections of Brand Highway with the Access Roads for Lot 15
and Lot 17 were carried out using the SIDRA computer package, to assess the traffic operations with
the addition of the development traffic.

SIDRA is an intersection-modelling tool commonly used by traffic engineers for all types of
intersection analysis. SIDRA outputs are presented in the form of Degree of Saturation, Level of
Service, Average Delay and 95% Queue. These characteristics are defined as follows:

Degree of Saturation: is the ratio of the arrival traffic flow to the capacity of the approach during the
same period. The Degree of Saturation ranges from close to zero for varied traffic flow up to one for
saturated flow or capacity.

Level of Service (LOS): is the qualitative measure describing operational conditions within a traffic
stream and the perception by motorists and/or passengers. In general, there are 6 levels of service,
designated from A to F, with Level of Service A representing the best operating condition (i.e. free
flow) and Level of Service F the worst (i.e. forced or breakdown flow).

Average Delay: is the average of all travel time delays for vehicles passing through the intersection.
95% Queue: is the queue length below which 95% of all observed queue lengths fall.

To assess the potential traffic impacts associated with the proposed development we have modelled
the peak hours for both Access Roads.

The proposed intersection layouts are shown in Figure 3.3.
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Figure 3.3: Proposed Intersection Layouts, Brand Hwy/Access Roads for Lots 15&17

The forecast traffic flows for the peak hour are shown in Figures 2.1 and Figure 2.2.

Tables 3.1 and 3.2 summarise the results of the analysis of the proposed turning volumes at the
intersection of Brand Highway with Access Road for Lot 15 and the intersection of Brand Highway
with Access Road for Lot 17, respectively. As can be seen, with the interim scenario forecast traffic
volumes for proposed development, the SIDRA analysis indicates that for both intersections all
movements operate with acceptable LOS of B or better.

DVC Lots 15 17 Rd Access Report Final.docx 9 October 2014




Emaom\m VEAL
Client: Australian Mineral Investors Pty Ltd CONSULTANTS

Project: Concept Design Access to Lots 15&17 Brand Hwy

Movement Performance - Vehicles
Mov oD Demand Flows Deg. Average Level of 95% Back of Queue Prop. Effective  Average

ID Mov Total HV Satn Delay Service Vehicles Distance  Queued Stop Rate Speed
veh/h % vic sec veh m per veh km/h

South: Brand Hwy

2 T 208 1.5 0.164 0.0 LOS A 0.0 0.0 0.00 0.00 89.9
3 R2 4 0.0 0.004 12.8 LOS B 0.0 0.1 0.36 0.65 581
Approach 302 1.3 0.164 0.2 NA 0.0 0.1 0.01 0.01 89.5
East: Lot 15 Access Rd

4 L2 35 0.0 0.033 10.3 LOS B 0.1 1.0 0.41 0.64 a47.7
6 R2 139 0.0 0.230 133  LOSB 0.9 6.1 0.58 0.87 459
Approach 174 0.0 0.230 127 LOS B 09 6.1 0.54 0.82 46.3
North: Brand Hwy

T L2 16 0.0 0.009 14.2 LOS B 0.0 0.0 0.00 0.78 63.2
8 T1 265 11.5 0.073 0.0 LOS A 0.0 0.0 0.00 0.00 90.0
Approach 281 10.8 0.073 0.8 MNA 0.0 0.0 0.00 0.04 88.3
All Vehicles 757 8.5 0.230 3.3 NA 09 6.1 013 0.21 75.3

Table 3.1A: SIDRA results, AM Peak Hour, Forecast volumes at Lot 15 Access

Movement Performance - Vehicles
Mov oD Demand Flows Deg. Average Level of 95% Back of Queue Prop. Effective  Average

ID Mov Total HV Satn Delay Service Vehicles Distance Queued  Stop Rate
veh/h % vic sec veh m per veh

South: Brand Hwy

2 T 301 1.5 0.166 0.0 LOS A 0.0 0.0 0.00 0.00 89.9
3 R2 35 0.0 0.038 13.6 LOSB 0.1 1.0 0.45 0.73 57.3
Approach 336 10.3 0.166 14 MNA 0.1 1.0 0.05 0.08 86.9
East: Lot 15 Access Rd

4 L2 4 0.0 0.005 10.8 LOS B 0.0 0.1 0.46 0.61 476
6 R2 16 0.0 0.031 13.9 LOSB 0.1 0.7 0.58 0.81 455
Approach 20 0.0 0.031 13.2 LOS B 0.1 0.7 0.56 0.77 459
MNorth: Brand Hwy

7 L2 139 0.0 0.075 14.2 LOSB 0.0 0.0 0.00 0.78 63.2
8 T1 299 11.5 0.082 0.0 LOS A 0.0 0.0 0.00 0.00 20.0
Approach 438 78 0.082 45 MNA 0.0 0.0 0.00 0.25 80.6
All Vehicles 794 8.7 0.166 34 NA 0.1 1.0 0.03 0.19 81.8

Table 3.1B: SIDRA results, PM Peak Hour, Forecast volumes at Lot 15 Access
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Movement Performance - Vehicles
Mov (8]] Demand Flows Deg. Average  Level of 95% Back of Queue Prop. Effective  Average

ID Mov Total HV Satn Delay Service Vehicles Distance  Queued Stop Rate Speed
veh/h % vic sec veh m per veh km/h

South: Brand Hwy

2 T 208 11.5 0.164 0.0 LOS A 0.0 0.0 0.00 0.00 89.9
3 R2 5 0.0 0.005 12.8 LOS B 0.0 0.1 0.36 0.66 58.0
Approach 303 1.3 0.164 0.3 NA 0.0 0.1 0.01 0.01 B89.4
East: Lot 17 Access Rd

4 L2 51 0.0 0.048 104 LOS B 0.2 15 0.41 0.65 477
6 R2 201 0.0 0.334 14.3 LOS B 1.5 10.7 0.61 0.93 453
Approach 252 0.0 0.334 13.5 LOS B 1.5 10.7 0.57 0.87 457
Morth: Brand Hwy

7 L2 22 0.0 0.012 14.2 LOS B 0.0 0.0 0.00 0.78 63.2
8 T1 265 11.5 0.073 0.0 LOSA 0.0 0.0 0.00 0.00 90.0
Approach 287 10.6 0.073 1.1 NA 0.0 0.0 0.00 0.06 876
All Vehicles 842 77 0.334 45 NA 15 10.7 0.17 0.28 T L)

Table 3.2A: SIDRA results, AM Peak Hour, Forecast volumes at Lot 17 Access

Movement Performance - Vehicles
Mov oD Demand Flows Deg. Average Level of 95% Back of Queue Prop. Effective  Average

ID Mov Total HV Satn Delay Service Vehicles Distance Queued Stop Rate
veh/h % vic Sec veh m per veh

South: Brand Hwy

2 T1 301 11.5 0.083 0.0 LOS A 0.0 0.0 0.00 0.00 90.0
3 R2 51 0.0 0.060 14.2 LOS B 02 1.6 0.50 0.78 56.4
Approach 352 9.8 0.083 21 NA 02 1.6 0.07 0.1 856
East: Lot 17 Access Rd

4 L2 5 0.0 0.006 1.1 LOS B 0.0 0.2 0.49 0.63 47.5
6 R2 22 0.0 0.046 14.5 LOS B 0.2 1.1 0.61 0.85 451
Approach 27 0.0 0.046 13.9 LOSB 02 1.1 0.58 0.81 455
North: Brand Hwy

7 L2 201 0.0 0.108 14.2 LOS B 0.0 0.0 0.00 0.78 63.2
8 T1 299 1.5 0.165 0.0 LOS A 0.0 0.0 0.00 0.00 89.9
Approach 500 6.8 0.165 5.7 NA 0.0 0.0 0.00 0.31 78.3
All Vehicles 879 7.8 0.165 45 NA 0.2 1.6 0.05 0.25 79.5

Table 3.2B: SIDRA results, PM Peak Hour, Forecast volumes at Lot 17 Access
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4. CONCLUSION

The forecast traffic volume on Brand Highway in the vicinity of the development is expected to
increase from its current 4,100 vpd by an average rate of 2.66% before relief is offered by possible
network improvements. The likely volume of development traffic for the interim scenario from the
sites will be of the order of 184 vph in the peak hours for Lot 15 and some 260 vpd in the peak hours
for Lot 17. These levels of traffic on a 90 km/h (design speed 100km/h) road warrant auxiliary lanes
for both left and right turn movements as per Austroads Guidelines Part 4A (2009).

Figures 3.1 and 3.2 show the concept intersection layout designs for Lot 15 and Lot 17, respectively.
The concept layouts have been undertaken with reference to Austroads Guidelines Part 4A and the
requirements of MRWA'’s letter dated 19 November 2012. These include sight line requirements and
maintaining overtaking provisions on Brand Highway in the vicinity of the development lots. The
layouts also address the CoGG's List of Modifications of 26 May 2014, and in particular provisions for
pedestrian and cyclist facilities at the intersection. These provisions include shared pathways along
Brand Highway and the access roads, pedestrian crossing facilities and on road cycle lanes.

The concept layouts provide safe access to Lots 15 and 17, and acceptable levels of service in terms of

operational performance. Accordingly, Figures 3.1 and 3.2 are therefore submitted to the relevant
authorities for approval.
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Enquiries:
Our Ref:
Your Ref:

£ n”zzllmrogds

@ a \VESTERN AUSTRALITA

LR

ABN: 50 860 676 021

Naomi Mynott on 08 9956 1205

05/6718-07 19 November 2012

Mr V Baltic
Traffic & Transport Engineer
Transcore

BY EMAIL

Dear Vladimir
LOTS 15 & 17 BRAND HIGHWAY, RUDDS GULLY

Thank you for contacting Main Roads regarding the proposed Structure Plan for lots 15
& 17.

While we would rather see the area develop with lot 116 & 117 coming forward first with
the previously approved location for an intersection, in the interest of promoting
development in the area we are willing to consider options for alternative intersection
and access arrangements between the highway and the proposal site/area until such a

time as lots 116/117 come forward. . It will be for CGG to appraise the value of
approving Structure Plans for lots that could be isolated (e.g. lot 17).

Notwithstanding the above, Main Roads WA has significant concerns over the proposed
locations of the intersections, largely due to sight distances to/from the site not being
compliant with guidelines set out in Austroads (in particular Guide to Road Design Parts
4 & 4A) and the MRWA accompaniment to those guidelines. Given that MRWA does not
object to the principle of the site coming forward, we would be prepared to discuss
alternative access solutions for the site.

The northern intersection was only ever approved on a temporary basis as an access for
a single residential lot due to sight lines insufficient for an intersection. This situation has
not changed since our first comments were made. The southern intersection also has
limited sight distance to the south, which is obscured by a small crest in the road to the
south.

Northern Access: On the current alignment of the highway, it is not considered that there
are any positions along the boundary of lot 15 that would provide satisfactory sight
distance. Possible solutions could include amending land levels within lot 15 to improve
visibility or altering the alignment of the highway to allow improved sight lines. If the
proponent is able to submit details demonstrating that there is in fact a location that
could provide sufficient sight distance on either the current or a different alignment we
would be prepared to review our position.

Mid West Region, Eastward Road, Geraldton or PO Box 165, Geraldton Western Australia 6531
Telephone: (08) 9956 1200 Facsimile: (08) 9956 1240
Email: mwreg @ mainroads.wa.gov.au Website: www.mainroads.wa.gov.au



Southern Access: Our concern with the location of the proposed southern access is
potentially more simple to resolve. It is considered that a point approximately 200m
south of the existing proposed location (at the top of the crest) would enable clear sight
lines for over 300m in both north and south directions which would be acceptable. Future
connectivity across the Brand Highway could then be based around the revised
intersection locations.

There are also some concerns about the overtaking lane that is currently located along
the length of the site. For southbound vehicles, this lane allows vehicles to overtake
slower moving vehicles on the way out of the built up area and this is a consideration in
the traffic movements. Designs would have to accommodate or manage the traffic
appropriately. Particularly prior to the development of the North-South highway,
adequate overtaking opportunities must be maintained to allow vehicles to overtake
slower moving vehicles.

We would therefore recommend that the plans are reviewed to reflect the above
comments. We would be happy to discuss this further, please contact Naomi Mynott on
08 9956 1205 or email naomi.mynott@ mainroads.wa.gov.au.

Yours sincerely :

Bernie Miller

REGIONAL MANAGER MID WEST REGION

CC: Murray Connell, City of Greater Geraldton
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CH. 360556 START OF LEFT TURN POCKET

360560 [ 29.15| 56419.94 [157853.69 |

360580 [ 29.34 | 56407.94 [157869.69

360600 [ 29.47 [ 56395.95 [157885.69

360620  29.64 | 56383.98 [157901.72

1£59 VM NOLATVHID ‘028 X0 Od
SOATAd ® NOSdWOHI ‘dTTIH
N STHNNVId @ SHOAHAINS

360640 [ 29.82| 56372.04 [157917.76

2.08 1266 (80) :XVd LLL€ 1266 (80) :INOHd

.

360660 [ 30.05| 56360.03 [157933.75

360680 [ 30.30 | 56347.81[157949.59

360700 30.54| 56335.3(157965.18

360720 30.71| 56322.14 (157980.25

“IN3ITO

360740 30.78 | 56308.48 [157994.86

©1 3Tv0S

360760 [ 30.89 | 56294.33 [158008.98

STULIN NI SIONVLSIO TIV

000}

360780 31.01| 56279.81|158022.74

133Hs

onoma
NOLATVHIO Y3 LVIYO 40 ALID - ATINO SAANY ‘AMH ANvYd

0V ==

360800 31.15| 56264.87 [158036.03

360820 ( 31.35| 56249.51158048.84

360840 31.53| 56233.62[158060.98

AVMHOIH ANV4dd
P11 Aid SYOLSIANI IVHINIW NVITVELSNY

0-¢-1L1d€L9LL

360860 [ 31.77 | 56217.35 [158072.62

G2919€ - 00665€ M1S 311408d INIMFHLNID QYO

360880 [ 32.03| 56200.81[158083.85




