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1 Introduction

This TIA has been prepared by Transcore on behalf of Leyton Property with regards to the
proposed service station at Lot 1 (1351) and Lot 132 (1369) Wanneroo Road, Wanneroo.

Transcore was the traffic engineer for the previous BP service station project at this
location (which has not been proceed based on our understanding). Accordingly, the
proposed access/ egress and layout of the development has been developed in
accordance with the City’s requirements (as per our previous discussions with the City
officers for the previous project) for this site. Further the same traffic modelling
methodology and assumptions from the previous project, which has been accepted by
approval authorities, has been adopted but updated for this project.

The subject site is currently vacant and is located at the south-west corner of the four-
way signalised intersection of Wanneroo Road/ Clackson Avenue/ Mowatt Close as
shown in Figure 1. This intersection serves the endorsed Detailed Development Plan
(DAP) for Drovers Place Central Precinct to the west of Wanneroo Road, which Lot 1
(1351) and Lot 132 (1369) Wanneroo Road is part of this precinct. A copy of the endorsed
DAP is provided in Appendix A.

Figure 1 illustrates the location of the Central Precinct and the subject site. Access and
egress to/from the proposed development would be indirectly from Wanneroo Road via
the existing signalised intersection of Wanneroo Road/ Clackson venue/Mowatt Close.

Figure 1: Location of the subject site
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The key issues that will be addressed in this report include the traffic generation of the
proposed development, capacity analysis of the proposed 4-way intersection on Mowatt
Close (in line with the approved DAP) and the recently constructed 4-way signalised
intersection of Wanneroo Road/Clarkson Avenue/ Mowatt Close.

For the assessment of the existing signalised intersection in 2031, the estimated traffic
from the entire Central Precinct area, including the approved and constructed
development at Lots 1 & 132 Wanneroo Road situated at the north side of Mowatt Close,
will be considered. It should be noted that Transcore was the traffic engineers for the
recently approved development and constructed service station on the northern side of
Mowatt Close and the approved development and recently constructed McDonald’s
restaurant on the south east corner of the signalised intersection.

The location of the subject site within the Metropolitan Region Scheme context is
illustrated in Figure 2. The subject site is zoned as “Urban” in the MRS. The MRS map also
classified Wanneroo Road as a “Primary Regional Road”.

Figure 2. Site location within Metropolitan Region Scheme
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2 Existing Situation

2.1 Existing Site Use, Access and Parking

Currently the site is vacant and does not generate any traffic. The land to the south of the
site is also mainly vacant. There are existing retail and commercial land uses within the
northern part of the Central Precinct.

The Central Precinct is accessed via the signalised intersection, the connection to the
Northern Precinct and future connection to the Southern Precinct. The proposed service
station will be accessed via the four-way intersection on Mowatt Close with its parking
catered on-site.

2.2 Surrounding Road Network and Traffic Management
on Frontage Roads

The existing road network and its classification in the Main Roads WA Functional Road
Hierarchy is illustrated in Figure 3.
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Figure 3. Existing Road Hierarchy

Wanneroo Road is a dual divided carriageway with a speed limit of 70km/h in the vicinity
of the subject site. On street cycle lanes are provided on either side of the road. It is
reserved as a Primary Regional Road in the Metropolitan Region Scheme and is classified
as a Primary Distributor Road in the Main Roads WA Functional Road Hierarchy.

The intersection of Wanneroo Road/Clarkson Avenue/Mowatt Close has recently been
constructed as a four-way signalised intersection with left turn and right turn pockets on
all four legs of intersection. The intersection of Wanneroo Road and Joondalup Drive has
recently been upgraded to a grade separated interchange.

There is an existing intersection on Wanneroo Road serving the existing retail/commercial
complex located at lots 810 and 811. This intersection is located approximately 200m
south of Wanneroo Road/Joondalup Drive interchange and operates as left-in/left-
out/right-in, with a left-turn slip lane and right-turn pocket on Wanneroo Road.
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Clarkson Avenue is a single undivided carriageway with pedestrian paths on both sides
of the road. It is classified as a Local Distributor in Main Roads WA Functional Road
Hierarchy and operates under the speed limit of 50km/h in the vicinity of the subject site.

Drovers Place provides access to properties along the northern frontage of the Drovers
Place Precinct. It is constructed as a 6m-wide, kerbed single carriageway road. Drovers
Place is subject to the 50 km/h speed limit.

Mowatt Close, in the vicinity of the subject site is recently constructed as a single divided
carriageway road with pedestrian path on the northern side of the road.

2.3 Existing Traffic Volumes on Roads

According to the latest available traffic count data from Main Roads WA, Wanneroo Road
(south of Joondalup Drive) carried an average weekday traffic volume of about 23,733vpd

in 2020/21. The recorded heavy vehicle component of total traffic mix was approximately
8.2%.

According to the latest available traffic count data from Main Road WA, Clarkson Avenue
(east of Wanneroo Road) carried an average weekday traffic volume of 3,384vpd in
2017/18. The recorded heavy vehicle component of total traffic mix was approximately
4.3%. Existing weekday AM and PM peak hour traffic flows from February 2021 SCATS
data for the Wanneroo Road/Clarkson Avenue/Mowatt Close signalised intersection are
shown in Figure 4.

' Waneroo Road
961 | 893
1105(1198
!
2 3 J | 2 682 209
2 1 == | 2 990 206
7 5 = 3 1 |4 8 U 299 274 =
- 12 3 Ot r|C 173 158 = 324 264
5 785 67 |#=m 5 5
1 945 88 |£ 146 101 Clarkson Ave
]
857 | 786
1034|1137
AM and PM !

Figure 4: Existing traffic counts AM and PM hours
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2.4 Heavy Vehicles

Restricted Access Vehicle (RAV) Network routes are designated for access by large heavy
vehicle combinations, which is managed by Main Roads WA.

Wanneroo Road adjacent to the subject site forms part of RAV Tandem Drive Network 4
as shown in Figure 5. The RAV 4 Network classification permits a variety of prime mover
and trailer combinations, up to a maximum length of 27.5m.
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2.5 Public Transport Access

Nearby public transport services are illustrated in Figure 6. The closest existing bus route
to the development area is Bus Route No. 468 which traverses along Wanneroo Road.
This bus route provides service between Whitfords Station and Joondalup Station via
Wanneroo Central Shopping Centre.

Other bus route in the vicinity of the subject site is Bus Route No. 390 which runs along
Wanneroo Road but gets diverted to/from Clarkson Avenue.
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Figure 6: Existing bus routes (source: Transperth)

2.6 Pedestrian and Cyclist Facilities

Currently a concrete shared path exists along Wanneroo Road fronting the subject site.
This shared path continues north and connects with Drovers Place. A shared path is also
in place along the northern side of Mowatt Close. Pedestrian crossing facilities are
provided at the signalised intersection on Wanneroo Road/ Clarkson Avenue/ Mowatt

Close to facilitate the safe pedestrian/cyclist crossing at the intersection.

The Department of Transport’s Perth Bike Map series (refer Figure 7) shows that
Wanneroo Road also has a shared path on the eastern side which connects to the existing
shared path on Clarkson Avenue and on the western side which connects to Dovers Place.
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2.7 Public Transport Network Planning

The Department of Transport plan, Public Transport for ultimate network for city of 3.5
million population, envisages a combination of a future light rail and bus rapid transit
route from Perth to Joondalup providing a cross-suburban link between these two areas.
However, this is a long-term plan beyond 2031 (refer Figure 8).
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2.8 Crash Data

Information available on Main Roads WA website provides crash statistics for Wanneroo
Road/Clarkson Avenue intersection during the five-year period ending in December 2020
(mainly before signalisation of this intersection).

The crash records indicate that Wanneroo Road and Clarkson Avenue intersection
recorded a total of 6 crashes with one casualty and no fatalities during the five-year
period. Majority of crashes recorded were rear end types. More details on the crash
records are provided in Table 1.

It should be noted that recent signalisation of the intersection of Wanneroo
Road/Clarkson Avenue would improve safety and traffic operation of the intersection.
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Table 1. Crash history for the Wanneroo Road/Clarkson Avenue intersection

Intersection Total Casualty
Crashes
Wanneroo Road/Clarkson Avenue 6 1
1 2 0 0 1 5
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3 Development Proposal

3.1 Proposed Site Use

The proposed development is for a service station with convenience store comprising:

4+ Light vehicle canopy with 16 fuelling positions (8 bowsers) for light vehicles;
4 8 car parking bays including 1 ACROD bay;

4 One delivery bay; and,

4 One air & water bay.

The layout of the proposed development is included in Appendix C. The proposed access/
egress and layout of the development has been developed in accordance with the City’s
requirements for the previous BP service station project at this location. The fuel tanker
and service vehicle movements for the proposed development are the same as the
previously approved BP service station at this location.

The proposed development provides 16 fuelling positions (8 bowsers) for light vehicles.
It should be noted that the provision of 8 bowsers is in line with the business plan of the
proposed operator that provides additional bowsers to ensure increased customer
amenity and reduce wait times and reduce the risk of any internal congestion.
Accordingly, this operator does not provide additional bowsers to increase patronage in
proportion to the number of bowsers.

3.2 Proposed Access for all Modes

Access and egress to/from the proposed development is in line with the City’s
requirements as discussed and agreed for the previous BP service station project at this
site. Figure 9 illustrates the proposed development crossovers on continuation of Mowatt
Close and the future access/ egress to the proposed developments to the south of the
site. Crossover 1 is entry only and crossover 2 is entry and exit.
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4 Changes to Surrounding Transport Networks

The recent changes to the surrounding road network include signalisation of the
Wanneroo Road/ Clarkson Avenue/ Mowatt Close and construction of the grade
separated interchange at Wanneroo Road and Joondalup Drive intersection.

According to the information obtained from Main Roads WA Wanneroo Road may be
upgraded to six lanes in this vicinity in the longer term.
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5 Integration with Surrounding Area

The proposed development land use is in line with existing and planned land uses in the
locality. The proposed development promotes internal connectivity with other planned
uses in the Central Precinct area.

Drovers Place connects with Mowatt Close via a connection through the approved
development to the north of Mowatt Close.
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6 Traffic Assessment

6.1 Assessment Years and Time Periods

The assessment years that have been adopted for this analysis are immediately post-
development (assumed as 2021) and 2031 for the 10-year post development scenarios.

6.2 Trip Generation and Distribution
6.2.1 Proposed Development Traffic Generation

The traffic volumes that would be generated by the proposed development have been
estimated using trip generation rates derived from:

+ |TE Trip Generation Manual 10t Edition

The trip rates which were used to estimate the proposed development traffic generation
are as following:

Gasoline/Service Station with Convenience Market (945) — Regular Fuelling Points

+ AM Peak hour: 12.47 trips per fuelling point.
4+ PM Peak hour: 13.99 trips per fuelling point.
4+ Weekday: 206 trips per fuelling point.

The proposed development plan entails a convenience store with 16 light vehicle fuelling
positions (8 bowsers). As outlined earlier the number of bowsers proposed by the current
operator is to improved customer amenity, reduce wait times and reduce the risk of
internal congestion. As such the trip generation won’t be proportional with number of
bowsers. As a result, the increased number of bowsers is not expected to increase the
traffic generation of the development in any significant way, particularly considering that
another service station is located immediately north of Mowatt Close. Accordingly, the
estimation of the proposed development traffic generation was based on the typical
service stations with 8 bowsers.

As detailed in Table 2, it is estimated that the proposed development would generate
approximately 1,314 trips per day (both inbound and outbound) with approximately 100
and 90 trips during AM and PM peak hours respectively.

For this development conservatively 60% passing trade is assumed. Therefore, the net

addition of traffic when accounting for passing trade is +525vpd (daily), +40vph (AM peak
hour) and +36vph (PM peak hour) on the surrounding road.
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The directional split of inbound and outbound trips for the proposed development is
estimated to be about 50/50 for inbound/outbound trips during the peak hours.

The total proposed development traffic is outlined in Figure 10.
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Table 2: Estimated proposed development traffic generation

Land use Quantity | Daily Rate |AM Peak| PM Peak (Cross Trade|Daily Trips| AM Trips | PM Trips AM PM
IN ouT IN ouT
Service Station + Convenience Strore 8 205.36 12.47 13.99 0.20 1314 100 90 50 50 45 45
TOTAL TRAFFIC 1314 100 920 50 50 45 45
Passing Trade Component Non Passing Trade Component
AM PM AM PM
Daily Trips IN ouT IN ouT Daily Trips IN ouT IN ouT
789 30 30 27 27 525 20 20 18 18
789 30 30 27 27 525 20 20 18 18
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Figure 10: Total peak hour traffic generated by the proposed development —AM and
PM peak hours

6.3 Traffic Flows

The existing traffic counts for the relevant roads were established from February 2021
SCATS data (refer Figure 4). The total post development traffic for the assessment year
of 2021 is detailed in Figure 11. It should be noted that the post development traffic
volumes include the traffic from the approved and under construction development on
the northern side of Mowatt Close

To approximate the 10-year post development traffic, a conservative traffic growth of
20% was applied to the background traffic through the intersection of Wanneroo Road/

Clarkson Avenue/ Mowatt Close.

The total ten-year post-development traffic volumes are presented in Figure 12.
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2021

North Development I 929
Access 1 998 11236
in | out 1141
AM | 65 | 63
0 63 PM | 62 | 63 51 55 8 | 51 669 209 Clarkson Ave
0 63 5 4 == | 55 975 206
! L 5155 = [J L 302 277 ==
f |- o o M 1T P&~ 173 158 = 326 266
0 50 (= 50 45 55 770 67 [e=m 7 7
0 45 in | out 51 932 88 |g= 146 101
AM | 50 | 50
PM | 45 | 45
South Development I 821
Access 2 892 | 1176
1071 1 Wanneroo Rd
Figure 11: Post-development traffic flows—2021 AM and PM peak hours
2031
North Development T |1236
Access 1 12211511
in | out 1557 |}
AM | 65 | 65
2 1 |2 5 62 PM | 190 | 190 212 53 o |150 831 255 Clarkson Ave
267 5 =» |1 1 63 52 16 == | 53 1207 251
2 1 |J 1 L 22 3= |Jd )L 414 349 ==
91T Flv- & & 9T 1T P~ 211 193 = 405 363
1 1 50 |«= 5 267 53 957 82 [e= 16 52
2 5 142| = 50 142 in |out 272 1152 107 |g= 178 123
AM | 52 | 52
PM | 289 | 289
South Development I 1167
Access 2 1092] 1438
1531 |} Wanneroo Rd

Figure 12: Estimated 10-year total post-development traffic flows — 2031 AM and PM
peak hours
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6.4 Analysis of Intersections and Development Accesses

The operation of the four-way intersection of Wanneroo Road/ Clackson Avenue/Mowatt
Close and the development connection to Mowatt Close has been analysed for existing,
post-development and 10-year post development scenarios for the weekday AM and PM
peak hours.

Capacity analysis was undertaken using the SIDRA Network computer software package.
SIDRA is an intersection modelling tool commonly used by traffic engineers for all types
of intersections. 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 (DoS): 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 through the
intersection.

= 95% Queue: is the queue length below which 95% of all observed queue lengths
fall.

The results of the SIDRA analysis are detailed in Appendix D and briefly explained in this
section of the report.

A Network SIDRA model was prepared to assess the exiting intersection of Wanneroo
Road/ Clackson Avenue/Mowatt Close and the connection to Mowatt Close. A conceptual
diagram of the SIDRA model developed for analysis is shown in Figure 13.

The SIDRA model was coded with reference to the Main Roads Operation Modelling

Guidelines Version No. 1.1. All relevant parameters such as heavy vehicle groups, PCU
factors etc. were coded as per Main Roads Guidelines.
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NETWORK LAYOUT
#4# Network: N101 [(2019) - PM]

New Network
Network Category: (None)
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Sauth Access
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Figure 13: post development SIDRA Network Model

Wanneroo Road traffic lights

SIDRA analysis indicates that this intersection will operate satisfactorily with overall level
of service C and D during the post development (2021) AM and PM scenarios respectively.
The 95% queue back at the traffic lights on Mowatt Close is approximately 15m-17m for
both AM and PM peak hours.

The 10-year post development analysis reported overall level of service of D for both AM
and PM peak hours. Increased delays and queues are reported for the through traffic on
Wanneroo Road. However, the anticipated delays will not result in excessive queuing and
are within the range of what can reasonably be expected during the peak hours in 10
years’ time. According to the information obtained from Main Roads WA Wanneroo Road
may be upgraded to six lanes in this vicinity sometime in the future which will improve
traffic operations at the intersection.

Internal 4-way intersection on Mowatt Close

SIDRA analysis indicates that the internal intersection on Mowatt Close will operate
satisfactorily in the post development and 10 year post development scenarios during
both AM and PM peak hours. All movements operate well with minimal delays and
queuing.
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6.5 Network Operation

Relevant SIDRA network outputs were reviewed for both AM and PM peak hours to assess
the operation of the proposed internal intersection and the signalised intersection at
Wanneroo Road as a network.

As detailed in Figure 14 and Figure 15, no queue back from the traffic lights to the internal
four-way intersection is reported during the 2031 AM peak hour. During the 2031 PM
peak hour 95% queue back would extend to the internal intersection at Mowatt Close
however due to the relatively low level of turn movements at this intersection, no internal
gueues (back to the shared access easement) are expected. The reported queue back on
the internal road is occurring occasionally (5% of the time) during the PM peak hours only
and on average the reported queue is about 40m which would not pass the internal
intersection. The reported good level of service for all movements at the four-way
intersection confirms satisfactory traffic operations during the 2031 AM and PM peak
hours.

QUEUE DISTANCE (%ILE)

95% Back of Queue Distance per lane (metres)

## Network: N101 [2031 - AM]

New Network
Network Category: (None)

wannaros (M)

North Accaim (N)

Interral d (Wi

Lrtemal rd (E)

South Acoess (5)

Colour code based on Queue Storage Ratio

— | E—| s | m— — ]
[<06] [06-07] [0.7-08] [08-09] [09-10] [>10]

Figure 14: 10-year Post-development weekday AM peak hour network analysis —
queue storage ratio
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QUEUE DISTANCE (%ILE)
95% Back of Queue Distance per lane (metres)
#4% Network: N102 [2031 - PM]

New Network
Network Category: (Mone)

Triteersal Ad W

I -,

SBourih Actmm (B}

Colour code based on Quseue Storage Ratio

| — [ e—
[<0.6] [06-07] [0.7-08] [08-09] [09-10] [>10]

Figure 15: 10-year post-development weekday PM peak hour network analysis —
queue storage ratio

As outlined earlier, the anticipated future upgrade of Wanneroo Road in this vicinity will
improve traffic operations at the signalised intersection and will reduce the queue back
on Mowatt Close.

6.6 Impact on Surrounding Roads

The WAPC Transport Impact Assessment Guidelines (2016) provides the following
guidance on the assessment of traffic impacts:

“As a general guide, an increase in traffic of less than 10 percent of capacity would not
normally be likely to have a material impact on any particular section of road, but
increases over 10 percent may. All sections of road with an increase greater than 10
percent of capacity should therefore be included in the analysis. For ease of assessment,
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an increase of 100 vehicles per hour for any lane can be considered as equating to around
10 percent of capacity. Therefore, any section of road where development traffic would
increase flows by more than 100 vehicles per hour for any lane should be included in the
analysis.”

The proposed development will not increase traffic flows near the quoted WAPC
threshold to warrant further detailed analysis. Accordingly, the impact on the
surrounding road network will be insignificant.

6.7 Impact on Neighbouring Areas

The traffic generated by the proposed development is not expected to significantly affect

surrounding areas and the road network has been designed to accommodate this type of
development traffic.

6.8 Traffic Noise and Vibration

It generally requires a doubling of traffic volumes on a road to produce a perceptible 3dB
(A) increase in road noise. The proposed development will not increase traffic volumes
on surrounding roads anywhere near this level.
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7 Parking

The proposed development will provide 9 car parking spaces including one ACROD bay
and one air & water bay.

It is therefore considered that the proposed parking provision is sufficient to
accommodate the needs of the proposed development.
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8 Provision for Heavy Vehicles

The largest truck which is expected to use the service station would be 19.0m long fuel
tanker which would enter and exit the site from the proposed development crossovers
on Mowatt Close.

12.5m service vehicle will enter/exit the site in a similar manner to the 19.0m long fuel
tanker. Service vehicles enter the site from the northern entry only crossover on Mowatt
Close, pull up near the bin store and then turn around within the site and exit the site
from the southern full movement crossover on Mowatt Close.

Turn path analysis undertaken for 19.0m fuel tanker and 12.5m service vehicle confirm

satisfactory access, egress and circulation within the site. Turn path plans are included in
Appendix E.
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9 Public Transport Access

The existing public transport services within the vicinity of the site are outlined in sections
3.5 and 3.7 of this report.
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10Pedestrian Access

Details of the pedestrian and cyclist facilities in this locality are detailed in section 3.6 of
the report.
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11 Conclusions

This Transport Impact Assessment (TIA) is prepared by Transcore with respect to the
proposed service station and convenience store development to be located on Lot 1 (No.
1351) Wanneroo Road, Tapping, in the City of Wanneroo.

Transcore was the traffic engineer for the previous BP service station project at this
location (which has not been proceed based on our understanding). Accordingly, the
proposed access/ egress and layout of the development has been developed in
accordance with the City’s requirements (as per our previous discussions with the City
officers for the previous project) for this site. Further the same traffic modelling
methodology and assumptions from the previous project, which has been accepted by
approval authorities, has been adopted but updated for this project.

The proposed development layout has been assessed with respect to the movements of
fuel tankers and service vehicles. Swept path analysis confirms that the proposed entry
and egress arrangements and the site layout facilitate safe and efficient vehicle
circulation.

The SIDRA Network analysis undertaken as part of the Transport Impact Assessment
allows for the approved development traffic to the north of Mowatt Close/subject site
and confirms satisfactory operation of the 4-way intersection on Mowatt Close and the
existing signalised intersection of Wanneroo Road/ Clarkson Avenue/Mowatt Close for
post-development and 10 years post-development scenarios.

The proposed car parking is considered to satisfactorily meet the needs of the proposed
development.

In conclusion, the findings of this Transport Impact Assessment are supportive of the
proposed development.
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Appendix A

ENDORSE DETAIL AREA PLAN
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Appendix B

PROPOSED ORIGINAL SITE PLAN
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Appendix C

DEVELOPMENT SITE PLAN
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Appendix D

SIDRA OUTPUTS




MOVEMENT SUMMARY
B site: 1 [Clarkson Ave & Wanneroo Rd - 2021 - AM] ## Network: N101 [2021 - AM]

Wanneroo Rd/ Clarkson Ave
Site Category: (None)
Signals - Fixed Time Coordinated  Cycle Time = 150 seconds (Site Practical Cycle Time)

Movement Performance - Vehicles
Mov Turn Demand Flows Amival Flows  Deg. Average Level of 95% Back of Prop. Effective  Aver. Averag

D Satn Delay Service Queue Queuved Stop No. e
Total HY Total HV Vehicles Distance Rate Cycles Speed
veh/h % veh/h Yo vic sSEC veh kmv'h

South: Wanneroo (S)

1 L2 58 39 58 39 00%0 118 LOSB 1.1 83 03 065 031 487
2 Ti 811 97 811 97 0603 258 LOSC 19.1 158.1 0.84 073 084 469
3 R2 7141 71 41 0289 394 LOSD 25 199 093 076 093 374
Approach 939 89 939 85 0603 259 LOsSC 19.1 158.1 0.81 073 081 450
East: Clarkson Ave (E)

4 L2 154 41 154 41 0.148 144 LOSB 40 34 041 065 041 495
5 T1 7 6.1 7 6.1 0.148 3.8 LOSA 40 34 04 065 041 413
6 R2 182 39 182 39 0742 756 LOSE 134 1037 1.00 0.86 1.08 270
Approach M3 41 343 41 0742 468 LOSD 134 1037 0.72 076 076 342
Morth: Wanneroo (N)

7 L2 217 43 217 43 0145 68 LOSA 03 22 003 059 003 568
& T1 1026 103 1026 103 0476 439 LOSD 370 3062 089 087 099 362
9 R2 58 41 58 41 0414 460 LOSD 25 196 097 075 097 257
Approach 1301 91 1301 91 04876 418 LOSD 370 3062 075 082 083 382
West: Intemal Rd (W)

10 L2 58 41 58 41 00487 134 LOSB 14 1.1 0.40 064 040 444
11 T1 4 37 4 37 0126 612 LOSE 20 156 09 072 091 209
12 R2 58 38 58 38 0126 B56 LOSE 20 156 091 072 091 210
Approach 120 39 1200 39 0126 403 LOSD 20 156 067 068 067 282

All Vehicles 2703 32 2703 82 0876 368 LOSD 3r0 3062 076 077 081 396



MOVEMENT SUMMARY

vV Site: v [Internal Rd & Access 1 & Access 2 - 2021 - AM]

## Network: N101 [2021 - AM]

Site Category: (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Turm Demand Flows Amval Flows
o

Total HVY Total
vehlh % veh/h
South: South Access (S)

HV
%

Deg. Average Level of
Satn  Delay Service

vic

SEC

95% Back of

Queue

Wehicles Distance

veh

m

Prop. Effective

Queued

Stop
Rate

Aver. Averag

No.

e

Cycles Speed

kmv'h

1 L2 1 40 1 40 0084 56 LOSA 03 20 019 057 013 525
2 Ti 1 40 1 40 0084 54 LOSA 03 20 019 057 01% G530
3 R2 53 40 53 40 0.084 68 LOSA 0.3 20 019 057 015 494
Approach 65 40 55 40 00864 68 LOSA 03 20 019 057 01% 496
East: Internal Rd (E)

4 L2 53 40 53 40 0030 43 LOSA 0.0 00 000 052 000 511
5 Ti 4 40 4 40 0030 00 LOSA 0.0 00 000 052 000 538
6 R2 68 40 68 40 0039 43 LOSA 0.2 1.2 003 055 003 502
Approach 126 40 125 40 0039 42 MA 02 12 002 0h4 002 5OT
Morth: North Access (N)

7 L2 66 40 66 40 0044 56 LOSA 02 14 002 055 002 508
g Ti 1 40 1 40 0044 55 LOSA 02 14 002 056 002 539
9 R2 1 40 1 40 0044 6.1 LOSA 0.2 14 002 056 002 531
Approach 63 40 68 40 0044 56 LOSA 02 14 002 055 002 509
West: Intemal Rd (W)

10 L2 1 40 1 40 0003 57 LOSA 0.0 0.1 .07 0.19 007 6562
1 Ti 4 40 4 40 0003 00 LOSA 0.0 0.1 .07 0.19 007 561
12 R2 1 40 1 40 0003 57 LOSA 0.0 0.1 007 019 007 559
Approach 6 40 6 40 0003 1.9 MA 0.0 0.1 .07 0.19 007 561
All Vehicles 256 40 255 40 0064 5.1 MNA 03 20 006 0bh4 006 507



MOVEMENT SUMMARY
B site: 1 [Clarkson Ave & Wanneroo Rd - 2021 - PM] #8% Network: N101 [2021 - PM]

Wanneroo Rd/ Clarkson Ave
Site Category: (Nong)
Signals - Fixed Time Coordinated  Cycle Time = 140 seconds (Site Practical Cycle Time)

Movement Performance - Vehicles
Mov Turn Demand Flows Amival Flows  Deg. Average Level of 95% Back of Prop. Effecive  Aver. Averag
ID

Satn Delay Service Queue Queued Stop No. e
Total HY Total HY Vehicles Distance Rate Cycles Speed
o

vehih % vehih Yo vic sec veh m km/h
South: Wannerca (S)
1 L2 M 39 54 39 0048 18 LOSB 1.0 75 033 0es 033 486
2 Ti 931 97 981 97 0815 332 LOSC 261 2154 096 0.88 101 428
3 R2 93 41 93 41 0354 370 LOSD 3.1 244 094 077 094 383
Approach 127 90 1127 50 08§15 325 LOSC 261 2154 093 086 097 425
East: Clarkson Ave (E)
4 L2 106 41 106 41 0093 9.3 LOSA 1.7 132 029 0e0 029 532
5 Ti 7 61 7 61 0093 36 LOSA 1.7 132 029 060 029 467
§ R2 166 39 166 39 08632 670 LOSE 10.9 844 099 082 099 288
Approach 280 41 280 41 0832 434 LOSD 10.9 844 0T 073 071 3k2
North: Wanneroo (N)
7 L2 220 43 220 43 0151 68 LOSA 0.3 23 003 059 003 568
§ T 704 103 T04 103 0847 399 LOSD 185 1533 082 0. 082 397
9 R2 M 41 54 41 0358 442 LOSD 23 18.1 0.96 074 095 264
Approach 978 86 978 86 0847 327 LOSC 185 1533 065 069 065 420
West: Intemal Rd (W)
10 L2 54 41 54 41 0064 16.1 LOSB 1.5 1.3 047 065 047 420
1 T 5 37 5 37 0mnz2 557 LOSE 1.6 127 090 0 090 222
12 R2 M 35 54 38 0Mm2 60.1 LOSE 1.6 137 050 0.m 090 223
Approach 13 39 113 3% 0mM2 389 LOSD 1.8 137 069 068 069 287

All Mehicles 2498 8.1 2438 8.1 0815 M1 LOSC 261 2154 0.8 077 0.80 408



MOVEMENT SUMMARY
V site: v [Internal Rd & Access 1 & Access 2 - 2021 - PM] #% Network: N101 [2021 - PM]

Site Category: (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Turn Demand Flows Amival Flows  Deg. Average Level of 95% Back of Prop. Effecive  Aver. Averag
ID

Satn Delay Service Queue Queued Stop No. e
Total HY Total HY Vehicles Distance Rate Cycles Speed
vehih % vehih % vic sec veh m km/h

South: South Access (S)

1 L2 2 40 2 40 0083 56 LOSA 0.3 20 009 056 009 526
2 Ti 5 440 5 40 0083 53 LOSA 0.3 20 009 086 009 531
3 R2 47 40 47 40 0053 68 LOSA 0.3 20 009 056 009 495
Approach B5 40 55 40 0083 66 LOSA 0.3 20 009 056 009 503
East: Internal Rd (E)

4 L2 47 40 47 40 0026 43 LOSA 0.0 00 000 054 000 509
5 Ti 2 40 2 40 0026 00 LOSA 00 00 000 054 000 536
§ R2 65 40 65 40 0.038 43 LOSA 0.1 1.1 0.03 055 003 502
Approach 15 40 15 40 0038 42 MNA 0.1 1.1 0.0z 054 002 506
North: Morth Access (N)

7 L2 66 40 66 4.0 0048 56 LOSA 0.2 1.5 003 056 003 508
§ T 5 440 5 40 0045 55 LOSA 0.2 1.5 003 056 003 539
9 R2 1 40 1 40 0048 6.1 LOSA 0.2 1.5 0.03 056 003 531
Approach 73 40 T3 40 0048 56 LOSA 0.2 1.5 003 085 003 513
West: Intemal Rd (W)

10 L2 1 40 1 40 0004 57 LOSA 00 0.1 0.08 021 008 559
1 T 5 440 5 40 0004 0.1 LOSA 0.0 0.1 0.08 o2 008 556
12 R2 2 40 2 40 0.004 57 LOSA 0.0 0.1 0.08 021 0.08 557
Approach 8§ 40 & 40 0004 22 MA 00 0.1 0.08 021 008 557

All Vehicles 251 40 251 40 0063 5.1 NA 0.3 20 004 054 004 509



MOVEMENT SUMMARY

I Site: 1 [Clarkson Ave & Wanneroo Rd - 2031 - AM]

& Network: N101 [2031 - AM]

Wanneroo Rd/ Clarkson Ave
Site Category: (Nong)

Signals - Fixed Time Coordinated  Cycle Time = 150 seconds (Site Practical Cycle Time)

Movement Performance - Vehicles
Mov Turmm Demand Flows Amval Flows
D

Total HVY Total HV
veh/h % veh/h %o
South: Wanneroo (S)

Deg. Average Level of
Delay Service

Saftn

vic

S5eC

95% Back of
Queus
Vehicles Distance

veh

m

Prop. Effective

Queued

Stop
Rate

Aver. Averag

No

e

Cycles Speed

km/h

1 L2 56 39 56 39 0048 118 LOSB 1.0 80 0.3 0es 031 487
2 Ti 1007 9.7 1007 97 0758 278 LOSC 285 2106 090 080 050 457
3 R2 86 41 86 41 0354 398 LOSD 3.2 246 095 077 095 372
Approach 1149 9.0 1145 90 0755 280 LOSC 285 2106 088 079 088 450
East: Clarkson Ave (E)

4 L2 187 41 187 41 0283 240 LOSC 75 606 059 0.71 053 439
5 Ti 17 61 17 61 02683 183 LOSB 75 606 059 0.7 055 343
5 R2 222 39 222 39 0904 89.7 LOSF 185 1434 1.00 0.97 132 245
Approach 426 41 426 41 0904 530 LOSE 185 1434 020 08c 097 308
North: Wanneroo (N)

7 L2 264 43 264 43 0180 68 LOSA 04 30 003 060 003 563
§ Ti 1271 103 1271 103 1099 1619 LOSF gr2  T11.0 1.00 152 178 168
9 R2 5 41 56 41 0399 459 LOSD 24 189 097 074 097 387
Approach 1591 9.1 1591 91 109 1320 LOSF gr2 7210 084 1.34 146 192
West: Intemal Rd (W)

10 L2 5 41 5 41 0071 188 LOSB 1.7 135 050 0ee 050 399
1 Ti 17 37 17T 37 0145 614 LOSE 24 184 091 0.7 081 212
12 R2 56 38 56 38 0145 658 LOSE 24 184 091 072 091 211
Approach 128 39 128 39 0148 448 LOSD 24 184 073 0es 073 266
AllVehicles 3295 82 3295 82 1.099 827 LOSF 872 T210 084 1.06 117 259



MOVEMENT SUMMARY
V site: v [Internal Rd & Access 1 & Access 2 - 2031 - AM] ## Network: N101 [2031 - AM]

Site Category: (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Turn Demand Flows Amival Flows  Deg. Awverage Level of 95% Back of Prop. Effective  Aver. Averag
ID

Satn Delay Service Queue Queued Stop No. e
Total HY Total HV Vehicles Distance Rate Cycles Speed
veh/h % wveh/h % vic sec veh m km/h

South: South Access (3)

1 L2 1 40 1 40 0064 56 LOSA 0.3 20 021 057 021 525
2 T 1 40 1 40 0064 54 LOSA 0.3 20 021 057 021 530
3 R2 53 40 53 40 0084 685 LOSA 0.3 20 021 057 021 494
Approach 55 40 55 40 0084 685 LOSA 03 20 021 057 021 496
East: Internal Rd (E)

4 L2 53 40 53 40 0030 43 LOSA 00 00 000 0.51 000 512
5 T 5 40 5 40 0030 00 LOSA 00 00 000 051 000 539
5 R2 66 40 66 40 0038 43 LOSA 0.1 1.1 0.03 055 003 502
Approach 124 40 124 40 0038 41 NA 01 1.1 0.02 053 002 508
North: North Access (N)

7 L2 66 40 66 40 0044 56 LOSA 02 14 003 055 003 507
§ T 1 40 1 40 004 55 LOSA 02 14 003 056 003 538
9 R2 1 40 1 40 0.04 6.1 LOSA 0.2 1.4 003 056 003 531
Approach 68 40 68 40 0044 56 LOSA 02 14 003 055 003 509
West: Intemal Rd (W)

10 L2 1 4.0 1 40 0004 57 LOSA 00 0.1 0.06 016 006 564
1 T 5 40 5 40 0004 0.0 LOSA 0.0 0.1 0.06 016 006 566
12 R2 1 40 1 40 0.004 57 LOSA 0.0 0.1 0.08 016 006 562
Approach 7 40 7T 40 0004 1.7 NA 00 0.1 0.06 016 006 565

All Vehicles 256 40 255 40 0.064 50 NA 0.3 20 006 054 006 507



MOVEMENT SUMMARY

B site: 1 [Clarkson Ave & Wanneroo Rd - 2031 - PM] #% Network: N102 [2031 - PM]
Wanneroo Rd/ Clarkson Ave

Site Category: (None)

Signals - Fixed Time Coordinated Cycle Time = 165 seconds (Site Practical Cycle Time)

Movement Performance - Vehicles
Mov Turn Demand Flows Amival Flows  Deg. Average Level of 95% Back of Prop. Effective  Aver. Averag

[b] Satn Delay Senvice Queue Queued Stop No. e
Total HY Total HWV Vehicles Distance Rate Cycles Speed
vehlh % veh/h %o vic sec veh m km/h

South: Wanneroo (S)

1 L2 288 39 288 39 0236 142 LOSB 73 568 039 065 035 458
2 T 1213 971213 97 0930 27 LOSD 464 3831 095 0.99 114 349
3 R2 M3 41 13 41 0444 434 1OSD 49 384 096 078 09 359
Approach 1614 83 1614 &3 0930 451 LOSD 464 3831 0.85 0%2 0539 358
East: Clarkson Ave (E)

4 L2 129 41 129 41 031 268 LOSC 59 465 097 073 077 432
5 T 55 61 55 61 03N 211 LOSC 59 465 097 073 077 334
5 R2 203 39 203 39 0910 989 LOSF 186 1439  1.00 0.97 132 230
Approach 387 43 387 43 0910 638 LOSE 186 1439 089 085 106 285
Maorth: Wanneroo (M)

7 L2 268 43 268 43 0189 69 LOSA 05 40 003 060 003 557
8 Ti 875 103 875 103 0736 351 LOSD 237 1963 073 064 073 419
9 R2 158 4.1 158 41 0877 5.5 LOSE 8.1 63.1 1.00 0.89 123 225

Approach 1201 83 1301 83 0877 319 LOSC 237 1963 0862 066 065 419
West: Intemal Rd (W)

10 L2 223 41 223 41 0306 286 LOSC 10.1 789 085 0.74 065 336
1 T By 37 55 37 0817 747 LOSE 109 84.5 1.00 0.81 100 186
12 Rz 223 38 23 38 0817 792 LOSE 109 84.5 1.00 0.81 100 186
Approach 501 39 501 35 0617 56.1 LOSE 109 845 034 0.78 034 232

AllVehicles 3803 73 3802 73 0930 440 LOSD 464 3831 07 0.81 0386 351



MOVEMENT SUMMARY
V site: v [Internal Rd & Access 1 & Access 2 - 2031 - PM] #% Network: N102 [2031 - PM]

Site Category: (Nong)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Turn Demand Flows Amival Flows  Deg. Average Level of 95% Back of Prop. Effective  Aver. Averag
ID

Satn Delay Service Queue Queued Stop No. e
Total HY Total HV Vehicles Distance Rate Cycles Speed
vehih % wveh'h % vic veh m km/h

South: South Access (S)

1 L2 2 40 2 40 0578 155 LOSC 28 214 077 1.1 147 418
2 Ti 5 40 5 40 0578 207 LOSC 28 214 077 1.1 147 421
3 R2 149 40 14% 40 0678 249 1OSC 28 214 077 1.1 147 335
Approach 157 40 157 40 0678 247 LOSC 28 214 077 1.1 147 341
East: Internal Rd (E)

4 L2 149 40 14% 40 0220 43 LOSA 00 00 000 020 000 544
5 T 281 40 281 40 0220 00 LOSA 0.0 00 000 020 000 574
6 R2 65 40 65 40 0049 53 LOSA 02 14 030 055 030 491
Approach 4% 40 49 40 0220 20 NA 02 14 004 025 004 553
North: North Access (N}

7 L2 65 40 65 40 0107 66 LOSA 0.3 22 040 062 040 487
8 T 5 40 5 40 0107 122 LOSB 03 22 040 062 040 527
9 R2 2 40 2 40 0107 121 LOSB 0.3 22 040 062 040 519
Approach T3 40 73 40 0007 72 LOSA 0.3 22 040 062 040 494
West: Intermal Rd (W)

10 L2 2 40 2 40 0224 69 LOSA 0.0 03 001 0.01 001 579
1 T 281 40 281 40 0224 00 LOSA 00 03 001 0.01 001 597
2 R2 2 40 2 40 0224 76 LOSA 0.0 0.3 001 0.01 001 577
Approach 285 40 285 40 024 01 NA 0.0 03 001 0.01 001 597

All Vehicles 1011 40 1011 40 0678 54 MNA 28 214 017 0.34 028 510



Appendix E

TURN PATH ANALYSIS




Lot 1 (No. 1351) Wanneroo Road, Tapping LEGEND t21.142.sk01a

Austroads 2013- 19.0m Semi-Trailer gfhheigfpﬁ:‘?ﬁy 6/09/2021 @oore
Fuel tanker entry Scale: 1:400 @ A3
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Austroads 2013: 19.0m Semi-Trail enicle body
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Lot 1 (No. 1351) Wanneroo Road, Tapping LEGEND t21.142.sk03a

Austroads 2013: 12.5m SU Truck g\.?hheiglepsa?ﬁy 6/09/2021 @oore
Service truck entry Scale: 1:400 @ A3



_\ O\

\
\
AR Y
Y
RTAY
\" N \
\
4 1

A

LEGEND

Lot 1 (No. 1351) Wanneroo Road, Tapping ]
Austroads 2013: 12.5m SU Truck Vehicle Body
Wheel Path

Service truck exit

t21.142.sk04a

6/09/2021
Scale: 1:400 @ A3
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