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EXECUTIVE SUMMARY

Frasers Property Australia (Frasers Property) is currently preparing a Subdivision
Development Application (DA) for Precinct A of the Shell Cove Boat Harbour Precinct,
which is located in the eastern part of the Shellharbour area in New South Wales.
This traffic impact assessment (TIA) report has been prepared to identify the potential
traffic impact of the proposed development on the local road network as well as
address the following consent conditions required by Shellharbour City Council.

A traffic impact assessment was initially undertaken for Precinct A by Arcadis. The
precinct has now been extended to contain the Outer Harbour development,
consisting of boat maintenance and dry boating facility. Thus, the traffic impact
assessment has been revised with similar traffic analysis done on the latest
development with updated trip generation information.

Consent Condition Part D16 — Traffic states:

“An updated traffic impact assessment prepared by a suitably qualified person for
each stage/precinct of the project which includes a cumulative impact assessment
having regard to the status of the future construction of the intersection of Harbour
Boulevard and Shellharbour Road”

An updated traffic impact assessment has been prepared by Arcadis for Precinct A
under the cumulative development scenario which is the operation of all existing and
future precincts. Details of the updated traffic impact assessment is provided in
Section 3 of this report. It was determined as part of this updated traffic impact
assessment that the previously adopted traffic volumes used for SIDRA modelling
assessments were 44% lower due to revised yield for the Shell Cove Boat Harbour
precinct. Based on the revised traffic volumes it was determined that all intersections
would operate satisfactorily with the exception of the Shellharbour Road / Harbour
Boulevard / Wattle Road intersection. A proposed mitigation measure for this
intersection is provided.

Based on the outcomes of this TIA, Consent Condition Part D16 — Traffic has been
generally satisfied.

Consent Condition Schedule 4 — Statement of Commitment 4.6 Point 1
states:

“The proponent undertakes to implement a Traffic Management Strategy in relation to
the capacity of the road network to cater for additional traffic generation including
service vehicles, access to and within the site and connectivity to existing
developments — with particular emphasis on the following key intersection;

Shellharbour Road / Harbour Boulevard / Wattle Road — revised layout
Addison Street / Harbour Boulevard — new traffic signals

Brigantine Drive / Harbour Boulevard — single lane roundabout

Cove Boulevard / Harbour Boulevard — single lane roundabout

Road A / Harbour Boulevard — single lane roundabout.”

A review of previous traffic generation and SIDRA modelling determined that the
revised yield would results in a 36% increase in traffic generation from the residential



component and 8% increase in traffic generation from the commercial component of
the Shell Cove Boat Harbour Precinct. As a result, previously adopted traffic volumes
were adjusted and inputted into SIDRA models for intersection performance
assessment.

Based on the outcomes of this TIA, Consent Conditions Schedule 4 — Statement of
Commitment 4.6 Point 1 has been generally satisfied.

The Consent Condition Schedule 4 — Statement of Commitment 4.6 Point
2 states:

“The proponent undertakes to consider the impact of development on existing public
transport provisions, identify pedestrian movements and implement appropriate
provisions for shared pathway/cycleways/public transportation routes to the existing
and proposed road network including pedestrian shared zones in the Town Centre”

The study determined that the proposed shared bicycle/pedestrian path provides
adequate connectivity not only within the Proposal but also to the external network.
Additionally, the proposed bus route is anticipated to provide adequate services to the
residents within the Proposal and will provide connectivity to the nearby Shell Cove
town centre and the surrounding areas. It is also recommended that the proposed
future bus route provides connectivity with the Shellharbour Junction train station
through the re-routing or extension of Route 52.

Based on the outcomes of this TIA, Consent Conditions Schedule 4 — Statement of
Commitment 4.6 Point 2 has been generally satisfied.

Consent Condition Schedule 4 — Statement of Commitment 4.6 Point 3
states:

“The proponent undertakes to incorporate parking in accordance with the
requirements as part of subsequent Project Applications”

A review of on-site parking requirements and the provision of on-street parking was
undertaken. The on-site parking requirements shall be in accordance with Section
13.1 of the Shellharbour City Council — Shellharbour Development Control Plan
(SDCP), 2016. For provision of standard residential lots, duplex lots and superlots
which consist of medium density residential, the SDCP requires:

e Two spaces per dwelling or dual occupancy with at least one of the spaces
enclosed within a garage

e Either one space per one bedroom dwelling or 1.5 spaces per two or more
bedroom dwellings and either 0.25 visitor spaces per one bedroom dwelling or 0.5
visitor spaces per two or more bedroom dwellings.

Based on the anticipated yield of the Proposal, approximately 219 resident car parks
and 34 visitor car parks will be required in total. In addition to the residential
component of the Proposal, the commercial land-use is anticipated to contain
approximately 176 car parks for the commercial component, however, this is
indicative and will be determined at a later date when a DA is submitted.



The Proposal provides approximately 233 on-street parking spaces and 20 parking
bays, which is considered adequate for on-street parking for medium density or
apartment sites.

Based on the outcomes of this TIA, Consent Conditions Schedule 4 — Statement of
Commitment 4.6 Point 3 has been generally satisfied.

Assessment of Proposed Subdivisional Plan Against the Part 3A
Consent

Based on the outcomes of this TIA, Part 3A Consent has been generally satisfied with
no items being inconsistent with the Part 3A Consent.
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Shell Cove — Precinct A

1 INTRODUCTION

1.1 Background

Frasers Property Australia (Frasers Property) is currently preparing a Subdivision
Development Application (DA) for Precinct A (the Proposal) of the Shell Cove Boat
Harbour Precinct, which is located in the eastern part of the Shellharbour area in New
South Wales. This application builds on the cumulative development and works
planned for the entire Shell Cove Boat Harbour Precinct.

A traffic impact assessment was undertaken for Precinct A by Arcadis, with the report
submitted to Frasers Property on 17t of November 2017. The precinct has now been
extended to contain the Outer Harbour development, consisting of boat maintenance
and dry boating facility. Thus, the traffic impact assessment has been revised with
similar traffic analysis done on the latest development with updated trip generation
information.

1.2 Purpose

The purpose of this traffic impact assessment (TIA) is to identify the potential traffic
influence of the latest Proposal on the local road network and support the Subdivision
DA for Precinct A of the Shell Cove Boat Harbour Precinct.

The TIA has been undertaken in accordance with the Roads and Maritime Services
(RMS) Guide to Traffic Generating Developments, the relevant Shellharbour City
Council (SCC) Development Control Plans and Guidelines, as well as the Part 3A
Consent Conditions.

1.3 Report Structure
This report has been structured into the following chapters:

Chapter 2 provides site context for the Shell Cove Boat Harbour Precinct and
Precinct A

Chapter 3 discusses the methodology adopted for this TIA and provides the key
findings of the TIA

Chapter 4 discusses the compliance of the Proposal against Part 3A Consent and
any departures from Part 3A Consent

Chapter 5 Summarises the findings and makes recommendations where necessary



2 SITE CONTEXT

2.1.1 Shell Cove Boat Harbour Precinct

The Shell Cove Boat Harbour Precinct project is a large scale, master planned,
beachside, urban development located on the New South Wales South Coast in the
Shellharbour City region, which is located 17km south of Wollongong and
approximately 100km south of Sydney.

The master plan of the project is shown in Figure 2-1, and it comprises the
development of a number of precincts including approximately 3,000 dwellings, a
championship 18-hole golf course, and a 300 berth Boat Harbour, as well as a town
centre, business park and associated open space, and environmental and social
provisions.

The Waterfront consists of the Boat Harbour and Marina Precinct, which provides for
short term accommodation as well as residential, retail, open spaces, commercial
marina and dry berth/workshop facilities. Construction of the residential area within
the Waterfront (Precincts B1 and C1) commenced in 2015. Stage 2 and 3 of the Boat
Harbour construction are in progress.

To date, the completed developments include the first stage of the Town Centre retail,
approximately 2,100 residential lots, the golf course and clubhouse, open space and
several community facilities.

The surrounding land-uses of the Shell Cove site is largely the established residential
area to the north and the west, as well as with the Killalea State Park to the south and
Shellharbour South Beach to the east.

2.1.2 Precinct A

The Proposal (Precincts Al and A2) is located to the south of Precinct C and west of
Shell Cove beach, as presented in Figure 2-1 below. The Proposal will be accessed
via Harbour Boulevard. In addition, nine intersections have been identified as the key
intersections along Harbour Boulevard which are anticipated be impacted by the
Proposal, including:

a. Shellharbour Road / Harbour Boulevard / Wattle Road signalised intersection
b. Addison Street / Harbour Boulevard signalised intersection
Brigantine Drive / Harbour Boulevard roundabout intersection

c
d. Cove Boulevard / Harbour Boulevard roundabout intersection

e. Road A/ Harbour Boulevard roundabout intersection

f. Road B/ Harbour Boulevard priority controlled intersection

g. Road C/ Harbour Boulevard priority controlled intersection

h. Boat Ramp Access Road / Business Park Access Road / Harbour Boulevard

roundabout
i. Road D/ Harbour Boulevard priority controlled intersection

The Proposal will consist of 58 standard residential lots and six residential super-lots
which have the following development yields:

55 land lots

3 duplex’s

59 medium density lots
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e 13 studios

In addition to the residential component of the Proposal, a supporting commercial
land-use is also proposed. Later, the Outer Harbour development containing a boat
maintenance and dry boating facility was further added to the precinct. A preliminary
lot layout for the Proposal is provided in Figure 2-2, whereas layout for the Outer
Harbour Development is presented in Appendix F.
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Figure 2-1 Shell Cove Master Plan - Precinct Locations
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3 TRAFFIC ASSESSMENT

3.1 Methodology

This TIA was undertaken through assessing the Proposal against the RMS, SCC and
Part 3A Consent requirements including:

identification of location and extent of the Proposal and Shell Cove Boat Harbour
Precinct development (Section 2 of this report)

identification and calculation of traffic generation related to the Proposal and Shell
Cove Boat Harbour Precinct development (Section 3.2 of this report)

an assessment to identify the likely traffic impacts as a result of the Proposal and
the Shell Cove Boat Harbour Precinct development on the key intersections along
Harbour Boulevard for peak periods (Section 3.3 of this report).

review of the proposed Road Hierarchy for the Proposal (Section 3.4 of this report)

analysis of on-site and on-road parking requirements for the Proposal (Section 3.5
of this report)

analysis of active and public transport for the Proposal (Section 3.6 of this report)

review of service vehicle swept paths and sight distances for the Proposal (Section
3.8 of this report)

review of the planning requirements for the Proposal (Section 4 of this report)

3.1.1 Traffic Impact Assessment

To determine the likely impacts of the Proposal on the key intersections along
Harbour Boulevard, the following assessment was undertaken.

Review and determine the yield for the Proposal (provided by Frasers Property)
and the yield for the rest of the Shell Cove Boat Harbour Precinct based on the
previous traffic study ‘Shell Cove Boatharbour Precinct Traffic Study’ conducted by
MAUNSELL-AECOM in 2009 (MAUNSELL-AECOM traffic study)

Determine appropriate traffic generation for this TIA by comparing the traffic
generation under the current Roads and Maritime Services (RMS) Technical
Direction (TDT 2013/04a) trip generation rates and the traffic generation adopted
in the MAUNSELL-AECOM traffic study

Calculate the percentage changes of the traffic generation under the RMS trip
generation in comparison to the MAUNSELL-AECOM trip generation

Extract the intersection volumes from the SIDRA models developed for the
MAUNSELL-AECOM traffic study, and apply the percentage changes to the
intersection volumes

For intersections south of Road A / Harbour Boulevard (listed f-i below) the
following steps were undertaken to determine turn volumes:

Determine daily trips per precinct

Determine percentage of each precinct per road south of Road A

Determine daily volumes and percentage per road

Apply percentages accordingly to movement diagram and distribute exit and
approach traffic volumes from Road A / Harbour Boulevard intersection

11



e Assess intersection performance in SIDRA under the cumulative development
scenario (all precincts are developed), based on the updated intersection volumes
for the following locations:

a. Shellharbour Road / Harbour Boulevard / Wattle Road signalised
intersection

b. Addison Street / Harbour Boulevard signalised intersection

c. Brigantine Drive / Harbour Boulevard roundabout intersection
d. Cove Boulevard / Harbour Boulevard roundabout intersection
e. Road A/ Harbour Boulevard roundabout intersection

f. Road B/ Harbour Boulevard priority controlled T-intersection
g. Road C/Harbour Boulevard priority controlled T-intersection
h. Boat Ramp / Business Park / Harbour Boulevard roundabout

intersection
i. Road D/ Harbour Boulevard priority controlled T-intersection

The MAUNSELL-AECOM traffic study used traffic modelling in TRACKS (a strategic
transport modelling software) for traffic generation and distribution of the entire Shell
Cove Boat Harbour Precinct. This modelling approach is considered appropriate and
adequate for the traffic analysis in this area. This TIA adopted the same traffic
modelling and analysis approach with the updated yield and traffic generation.

3.1.2 Intersection Performance Criteria

3.1.2.1 Degree of Saturation (DOS)

The Degree of Saturation (DoS) is defined as the ratio of demand (arrival) flow to
capacity, which is also known as volume/capacity, or v/c ratio. A DoS above 1.0
represents oversaturated conditions where the demand flows exceeds available
capacity, and degrees of saturation below 1.0 represent under saturated conditions
whereby demand flows are considered below capacity.

The DoS criteria of practical intersection performance adopted for this assessment is
summarised in Table 3-1.

Table 3-1 Maximum practical degree of saturation

Intersection type | Maximum practical degree of saturation

Signals 0.90
Roundabouts 0.85
Sign-controlled 0.80

Source: 2013 RMS Modelling Guidelines

3.1.2.2 Level of Service (LOS)

Intersection Level of Service (LOS) was assessed using the standard NSW level of
service criteria (see Table 3-2 below). For the purpose of this assessment a maximum
threshold of LOS D was adopted.

12
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Table 3-2 LOS Ciriteria for Intersection Capacity Analysis

Average Delay

Level of . Traffic Signals and Give-Way and
. per Vehicle :
Service Roundabouts Stop Signs
(secs/veh)
A <14 Good operation Good operation
B 15to0 28 Good with acceptable delays & Acceptable delays
spare capacity & spare capacity
C 29to 42 Satisfactory Satisfactory, but
accident study
required
D 43 to 56 Operating near capacity Near capacity &
accident study
required
E 57to 70 At capacity; at signals, incidents At capacity,
will cause excessive delays. requires other
Roundabouts require other control control mode
mode
F >70 Unsatisfactory with excessive Unsatisfactory with
queuing excessive queuing

Source: 2013 RMS Modelling Guidelines

3.2 Traffic Generation and Distribution

To determine the appropriate traffic generation for this TIA, a daily traffic generation
comparison has been made between the traffic generation under the current 2013
RMS trip generation rates and the traffic generation adopted in the MAUNSELL-
AECOM traffic study.

The comparison is split into the residential and the commercial / retail components of
the development, as shown in Table 3-3 and Table 3-4 respectively. The comparison
shows the revised yield and trip generation would generate additional 2,345 trips per
day for the residential component, and have an additional 629 trips per day for the
commercial / retail component.

13



Table 3-3 Residential Trip Generation Comparison

Original Yield and Trips* Revised Yield and Trips**

. Daily Trip Daily . Daily Trip Daily
Quantity Rate Source Trips Quantity Rate Source Trips
. . RMS Guide to Traffic Generating Developments
Apartment 674 4.00 trips/ 2,696 723 4.58 tiips/ 2013/04a - High Density Residential Flat Dwellings 3,311
apartments  apartment apartments  apartment )
(Regional Average)
. . RMS Guide to Traffic Generating Developments
Land Lots 19.0 9.00 tr.'pS/ 1,710 31.9 740 tr.'pS/ 2013/04a - Low Density Residential Dwellings 2,368
dwellings dwelling dwellings dwelling -
(Regional Areas)
- . Shell Cove Boat Harbour RTA Guide to Traffic Generating Developments
gﬂdllginal 0 duplex’s 533 tlrg)(s/ Precinct Traffic Study, 0 44 duplex’s tri 55/(?[? lex (Section 3.3.2) - Medium Density Residential Flat 220
P P MAUNSELL-AECOM, 2009 ps/dup Building (Smaller units and flats)
. . . RTA Guide to Traffic Generating Developments
'\DA:g'SL:tm dwzml S sd(\:\zltlrilrr])y 2,244 dw:ﬁiSn S BGEJ\ZItIriIr?S/ (Section 3.3.2) - Medium Density Residential Flat 2,828
y 9 9 9 9 Building (Larger units and town houses)
. . RTA Guide to Traffic Generating Developments
Studios 0 studios 5.00 tr.l ps/ 0 55 studios 5.00 tr_|ps/ (Section 3.3.2) - Medium Density Residential Flat 275
studio studio . .
Building (Smaller units and flats)
Total 6,650 9,002
Note:

*Based on quantity and trip generation rates identified in the Shell Cove Boat Harbour Precinct Traffic Study, MAUNSELLI-AECOM, 2009 report
** Based on revised yields and updated RMS trip generation rates

14
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Table 3-4 Commercial/Retail Trip Generation Comparison

Original Yield and Trips* Revised Yield and Trips**

.. Daily Trip Daily . Daily Trip Daily
Quantity Rate Source Trips Quantity Rate Source Trips
Serviced N/A 150 3.00 trips/ RTA Guide to Traffic Generating 450
Apartments apartments apartment Developments (Section 3.4.1) - Motels
Conference and 1,500 m? 10.00 trips/ RTA Guide to Traffic Generating 150
Commercial N/A 100 m? Developments (Section 3.5) — Office and
commercial
Tavern N/A 1,400 m? 60.00 trips/ RTA Guide to Traffic Generating 840
100 m? Developments (Section 3.7.2) — Restaurants
Retail 7,000 m?  60.67 trips/ RMS Guide to Traffic Generating 4,247
N/A 100 m? Developments 2013/04a — Appendix F3 — SC8
Mittagong
Commercial Land- 5,100 m?  10.00 trips/ RTA Guide to Traffic Generating 510
use NA (GLFA) 100 m? Developments (Section 3.5) — Office and
commercial
Boat Ramp 2 ramps 40 80
launches RMS NSW Boat Ramp Facility Guidelines
NA -
per ramp (Section 5.1.1)
per day

15



Daily Trip

Original Yield and Trips* Revised Yield and Trips**

Quantity Rate Source _ll?:;)l)s/ Quantity Dalg);t'l(;rlp Source _Il?:;)lz
Marina Berths 300 0.94  Based on data sourced from Shell Cove Boat 282 |270 marina| 0.94 trips/ | Based on data sourced from Shell Cove Boat | 254
marina trips/ Harbour Precinct: Precinct E, Wetland 6, berths marina Harbour Precinct: Precinct E, Wetland 6,
berths  marina Wetland 7 and the Northern Lands Traffic berth Wetland 7 and the Northern Lands Traffic
berth Impact Assessment, Christopher Hallam & Impact Assessment, Christopher Hallam &
Associates P/L, 2017 whereby 300 berths Associates P/L, 2017 whereby 300 berths
would generate 254 veh/day which is would generate 254 veh/day which is
equivalent to 0.94 trips/berth equivalent to 0.94 trips/berth
Business Park 30’0200 tri 5'/5200 Shell Cove Boat Harbour Precinct Traffic 1,650 20,000 m* 7.18030tr|p25/ TDT 2013/04a — Business parks and industrial 1,566
m rlp?nz Study, Maunsell-AECOM, 2009 report m estates (Regional Average)
Wet & Dry Berths NA Based on data sourced from Shell Cove Boat
in Outer Harbour 12 wet Harbour Precinct: Precinct E, Wetland 6,
berths | ¢ 94 trips/ Wetland 7 and the Northern Lands Traffic
’ Impact Assessment, Christopher Hallam & 171
170 dry berth Associates P/L, 2017 whereby 300 berths
berths would generate 254 veh/day which is
equivalent to 0.94 trips/berth
Maintenance & Dry NA 10 2 trips / Assumption as details of employee type is
. . . 20
Boat Facility employees | employee | unknown (full-time, part-time, contractors, etc.)
AL r0205r?15 t? i.p())g/ Shell Cove Boat Harbour Precinct Traffic 750 N/A
room Study, Maunsell-AECOM, 2009 report

16
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Original Yield and Trips* Revised Yield and Trips**

Land-use
.. Daily Trip Daily . Daily Trip Daily
Quantity Rate Source Trips Quantity Rate Source Trips
2
ST ! 4,000 m triZ)Sl%O Shell Cove Boat Harbour Precinct Traffic 3,100 N/A
pmz Study, Maunsell-AECOM, 2009 report
i i 2
R ey 4,000 m tri32)01%0 Shell Cove Boat Harbour Precinct Traffic 1,200 N/A
pmz Study, Maunsell-AECOM, 2009 report
i 2
LI 650 m tri 55'?(1)00 Shell Cove Boat Harbour Precinct Traffic 33 N/A
pmz Study, Maunsell-AECOM, 2009 report
Units 161 units  4.00 Shell Cove Boat Harbour Precinct Traffic 644 N/A
trips/ unit Study, Maunsell-AECOM, 2009 report
Total 7,659 8,288
Note:
* Based on quantity and trip generation rates identified in the Shell Cove Boat Harbour Precinct Traffic Study, MAUNSELL-AECOM, 2009 report
*x Based on revised yields and updated RMS trip generation rates

17



Based on the above comparison, it is evident that there is an anticipated 36%
increase in daily traffic generation from the residential component of the Shell Cove
Boat Harbour Precinct whilst there is an 8% increase in the commercial/retall
component. As such, traffic volumes would need to increase for the cumulative
assessment. To apply this increase, three zones were identified which would need to
be increased accordingly based on their expected yield. These three zones were:

1. Precincts A, Band C
2. Precinct D
3. Precincts E, F, Gand H

Based on the revised yield for each of the precincts it was determined that traffic
generated from Precincts A, B and C would need to increase by 15%, Precinct D by
5% and Precincts E, F, G and H by 16%. The overall 36% increase was distributed
accordingly between each of the zones, apart from the Precincts A, B and C which
contained an additional 8% to account for the boat ramp, boat maintenance facility
and the Outer Harbour developments. A breakdown of the yield per zone and the
percentages are presented in Table 3-5.

Table 3-5 Zone Increase Distribution for Residential

Precincts A, Precincts E,

T Precinct D Total
ype Band C SEinc F, G and H ot
Apartment 180 25% 221 31% 322 45% 723 100%
Land Lots 160 50% 0 0% 160 50% 320 100%
Additional Duplex 21 48% 0 0% 23 52% 44 100%
Medium Density 258 59% 0 0% 177 41% 435 100%
Studios 35 64% 0 0% 20 36% 55 100%
Total 654 41% 221 14% 702 45% 1,577 100%
Perceptagg increase 15% 50 16% 36%
— Residential
Boat Ram_p and 8% 0% 0% 8%
Commercial Land-use
Percentage increase - 23% 506 16% 44%

total

A breakdown of the percentage increase adopted and applied to each movement
within the study intersections is provided in Appendix B. These adopted percentage
increases were applied to traffic volumes extracted from SIDRA models conducted for
MAUNSELL-AECOM traffic study. Turn movement diagrams adopted for this
assessment and used as inputs into the SIDRA models are also provided in Appendix
C.

18
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3.3 Intersection Traffic Assessment

To determine the potential impact of the Shell Cove development, SIDRA analysis
was undertaken for the nine intersections along Harbour Boulevard for the opening
year 2018, with results and findings of the traffic assessment presented in this
section.

3.3.1 Shellharbour Road / Harbour Boulevard / Wattle
Road signalised intersection
The layout of the Shellharbour Road / Harbour Boulevard / Wattle Road signalised

intersection is shown in Figure 3-1. The layout is based on the RMS TCS plan (TCS
2455) attached in Appendix A.
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Figure 3-1 Shellharbour Road / Harbour Boulevard / Wattle Road Intersection

Based on the SIDRA modelling results, it is anticipated that the Shellharbour Road /
Harbour Boulevard / Wattle Road intersection will not operate satisfactorily in either
the AM or PM peak period, in accordance with the adopted performance criteria
(Section 3.1.2). Intersection summary results are provided in Table 3-6.

Table 3-6 SIDRA Summary Results - Shellharbour Road / Harbour Boulevard / Wattle Road
signalised intersection

AM 460

4,852 1.689 LOSF

PM 4,359 1.581 328 LOS F

To make this intersection comply with the performance criteria, mitigation measures
have been developed (see Figure 3-2) with the following additional lane configuration.
Additionally, the signal phasing has also been altered from that presented in Appendix
A to better suit the traffic flows of the intersection.

e North Approach:
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— Addition of a short left-turn slip-lane

— Addition of a short through lane

— Addition of a short exit lane
e East Approach:

— Conversion of a through lane to a dedicated right-turn lane

— Extension of turn bay length to 60m for the short right turn lane
e South Approach:

— Conversion of full-length left-turn slip-lane to a combined left-turn slip-lane and
through lane

o West Approach:

— No changes
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Figure 3-2 Shellharbour Road / Harbour Boulevard / Wattle Road Intersection — with mitigation

Based on the proposed mitigation measure and SIDRA modelling results, it is
anticipated that the Shellharbour Road / Harbour Boulevard / Wattle Road intersection
is predicted to operate satisfactorily in both the AM and PM peak periods, although
the DoS is exceeding the threshold of 0.9 for a signalised intersection for PM peak. It
is considered acceptable given this TIA adopted a conservative approach for future
traffic volume estimation, and less traffic would be expected at this intersection for the
opening year. Intersection summary results are provided in Table 3-7 and detailed
SIDRA movement summaries are provided in Appendix D.

Table 3-7 SIDRA Summary Results - Shellharbour Road / Harbour Boulevard / Wattle Road
signalised intersection

AM 53

4,852 0.898 LOS D

PM 4,359 0.928 55 LOS D
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3.3.2 Addison Street / Harbour Boulevard signalised
intersection

The layout of the Addison Street / Harbour Boulevard signalised intersection
signalised intersection is shown below. The layout is based on the RMS TCS plan
(TCS 2455) attached in Appendix A.
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Figure 3-3 Addison Street / Harbour Boulevard Intersection

Based on the SIDRA modelling results it is anticipated that the Addison Street /
Harbour Boulevard intersection will operate satisfactorily in both the AM and PM peak
periods and with spare capacity to cater for more traffic. Intersection summary results
are provided in Table 3-8 and detailed SIDRA movement summaries are provided in
Appendix D.

Table 3-8 SIDRA Summary Results - Addison Street / Harbour Boulevard signalised
intersection

AM 18

2,314 0.726 LOSB

PM 2,284 0.563 12 LOSB
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3.3.3 Brigantine Drive / Harbour Boulevard roundabout
intersection

The layout of the Brigantine Drive / Harbour Boulevard roundabout intersection is
shown below. The layout is based on the existing intersection configuration.
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Figure 3-4 Brigantine Drive / Harbour Boulevard Roundabout

Based on the SIDRA modelling results it is anticipated that the Brigantine Drive /
Harbour Boulevard intersection will operate satisfactorily in both the AM and PM peak
periods and with spare capacity to cater for more traffic. Intersection summary results
are provided in Table 3-9 and detailed SIDRA movement summaries are provided in
Appendix D.

Table 3-9 SIDRA Summary Results - Brigantine Drive / Harbour Boulevard roundabout
intersection

AM 7

1,621 0.459 LOS A

PM 1,711 0.758 9 LOS A
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3.3.4 Cove Boulevard / Harbour Boulevard roundabout
intersection

The layout of the Cove Boulevard / Harbour Boulevard roundabout intersection is
shown below. The layout is based on the existing intersection configuration.
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Figure 3-5 Cove Boulevard / Harbour Boulevard Roundabout

Based on the SIDRA modelling results it is anticipated that the Cove Boulevard /
Harbour Boulevard intersection will operate satisfactorily in both the AM and PM peak
periods and with spare capacity to cater for more traffic. Intersection summary results
are provided in Table 3-10 and detailed SIDRA movement summaries are provided in
Appendix D.

Table 3-10 SIDRA Summary Results - Cove Boulevard / Harbour Boulevard roundabout
intersection

AM 8

1,772 0.659 LOS A

PM 1,775 0.535 7 LOS A
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3.3.5 Road A / Harbour Boulevard roundabout
intersection

The layout of the Road A / Harbour Boulevard roundabout intersection is shown
below. The layout is based on the existing intersection configuration.
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Figure 3-6 Road A / Harbour Boulevard Roundabout

Based on the SIDRA modelling results it is anticipated that the Road A / Harbour
Boulevard intersection will operate satisfactorily in both the AM and PM peak periods
and with spare capacity to cater for more traffic. Intersection summary results are
provided in Table 3-11 and detailed SIDRA movement summaries are provided in
Appendix D.

Table 3-11 SIDRA Summary Results - Road A / Harbour Boulevard roundabout intersection

AM 6

1,371 0.387 LOS A

PM 1,384 0.443 7 LOS A
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3.3.6 Road B / Harbour Boulevard priority controlled T-
intersection

The layout of the Road B / Harbour Boulevard priority controlled T-intersection is
shown below. The layout is based on the proposed intersection configuration.
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Figure 3-7 Road B / Harbour Boulevard Priority Controlled T-intersection

Based on the SIDRA modelling results it is anticipated that the Road B / Harbour
Boulevard intersection will operate satisfactorily in both the AM and PM peak periods
and with spare capacity to cater for more traffic. Intersection summary results are
provided in Table 3-12 and detailed SIDRA movement summaries are provided in
Appendix D.

Table 3-12 SIDRA Summary Results - Road B / Harbour Boulevard priority controlled T-
intersection

AM 503 2

0.126 LOS A

PM 508 0.120 2 LOS A

25



3.3.7 Road C / Harbour Boulevard priority controlled T-
intersection

The layout of the Road C / Harbour Boulevard priority controlled T-intersection is
shown below. The layout is based on the proposed intersection configuration.
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Figure 3-8 Road C / Harbour Boulevard Priority Controlled T-intersection

Based on the SIDRA modelling results it is anticipated that the Road C / Harbour
Boulevard intersection will operate satisfactorily in both the AM and PM peak periods
and with spare capacity to cater for more traffic. Intersection summary results are
provided in Table 3-13 and detailed SIDRA movement summaries are provided in
Appendix D.

Table 3-13 SIDRA Summary Results - Road C / Harbour Boulevard priority controlled T-
intersection

AM 373 3

0.095 LOS A

PM 376 0.108 3 LOS A
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3.3.8 Boat Ramp / Business Park / Harbour Boulevard
roundabout intersection
The layout of the 3.3.8 Boat Ramp / Business Park / Harbour Boulevard roundabout

intersection is shown below. The layout is based on the proposed intersection
configuration.
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Figure 3-9 Boat Ramp / Business Park / Harbour Boulevard Roundabout

Based on the SIDRA modelling results it is anticipated that the Boat Ramp / Business
Park / Harbour Boulevard roundabout intersection will operate satisfactorily in both the
AM and PM peak periods and with spare capacity to cater for more traffic. Intersection
summary results are provided in Table 3-14 and detailed SIDRA movement
summaries are provided in Appendix D.

Table 3-14 SIDRA Summary Results - Boat Ramp / Business Park / Harbour Boulevard

roundabout intersection
AM 213 0.061 6 LOS A

PM 215 0.072 6 LOS A
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3.3.9 Road D / Harbour Boulevard priority controlled T-
intersection

The layout of the Road D / Harbour Boulevard priority controlled T-intersection is
shown below. The layout is based on the existing intersection configuration.
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Figure 3-10 Road D / Harbour Boulevard Priority Controlled T-intersection

Based on the SIDRA modelling results it is anticipated that the Road D / Harbour
Boulevard priority controlled T-intersection will operate satisfactorily in both the AM
and PM peak periods and with spare capacity to cater for more traffic. Intersection
summary results are provided in Table 3-15 and detailed SIDRA movement
summaries are provided in Appendix D.

Table 3-15 SIDRA Summary Results - Road D / Harbour Boulevard priority controlled T-
intersection

AM 46 4

0.012 LOS A

PM a7 0.016 4 LOS A

3.4 Road Hierarchy

Within Precinct A, six street types are proposed to provide connectivity to all proposed
land-uses. All medium density land lots are proposed to be adjacent to street types
that contain either segregated on-street car-parking or combined parking/travel lanes.
The proposed road hierarchy for Precinct A is presented in Figure 2-2.

A description of each of the six proposed street types along with a typical cross-
section is provided in Section 3.4.1.1 below.
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3.4.1.1 Precinct Street Types

3.4.1.1.1 Street Type A
Street Type A is considered a local street type consisting of:

e 1.2m footpaths and street trees contained within an approximate 2.2m wide verge
on each side

e Two 3.75m wide traffic lanes contained within an approximate 7.5m wide
carriageway which includes on-road parking availability

This street type will be applied to Road 27, Road 28 and Road 29 and will primarily
service standard lots throughout Precinct A as a local street connecting to major
connecting streets. On-street parking will be provided within the travel lane and it is
not considered as a major issue based on the purpose for this type of road. A passing
car is able to pull into an available space to the side of the road (e.g. adjacent to a
driveway) and allow a service truck to continue past when needed.

A typical cross section of Street Type A is provided below in Figure 3-12.

155 |
ROAD RESERVE

— —— CONTROL LINE

/——BOUNDARY
/—— BOUNDARY

z o 3
] £
0, e aQ K 0,
Lﬂ.:_“,\a e | é/f‘;m:ﬂ

06| 1.2 22 75 22 | 1.2 |06
" PATH 'STREET TREES PARKING AND TRAVEL LANE STREET TREES' PATH '
4 7.5 4
VERGE CARRIAGEWAY VERGE
STREET TYPE A - TYPICAL CROSS SECTION
1:100
LOCAL STREETS

Figure 3-11 Street Type A typical cross section
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3.4.1.1.2 Street Type B
Street Type B is considered a laneway type road consisting of:

e 1m of pavement/concrete within an approximate 1m wide verge on one side and
trees only contained within an approximate 1m verge on the opposite side

e Two 3m wide traffic lanes contained within an approximate 6m wide carriageway
e No on-street car parks are provided

This street type will be applied to Road 30, Road 31, Road 32 and Road 33 and will
service a small section of standard lots and primarily medium density residential. On-
street parking for this laneway will not be provided and as such will result in minimal
vehicle conflicts occurring, in particular service vehicles. The proposed lane widths for
this laneway are considered adequate to allow for a service vehicle and standard
vehicle to pass each other without any conflict occurring.

A typical cross section of Street Type B is provided below in Figure 3-15.
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Figure 3-12 Street Type B typical cross section
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3.4.1.1.3 Street Type C
Street Type C is considered a major connecting street type consisting of:

e 1.2m footpath and street trees contained within an approximate 4m wide verge on
one side and a 2.5m footpath and street trees contained within an approximate
4.5m verge on the other side

e 2.1m wide segregated parking on each side and two 3.35m wide traffic lanes
contained within an approximate 10.9m wide carriageway

Street Type C is proposed to be applied for a part of Bass Point Tourist Road which
will provide the primary connectivity to the local beach and some residential lots.
Additionally, the segregated parking bays will provide reduced vehicular conflict from
parking manoeuvres and the width of the carriageway, in particular the lane widths.

A typical cross section of Street Type C is provided below in Figure 3-11.
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Figure 3-13 Street Type C typical cross section

3.4.1.1.4 Street Type D
Street Type D is considered a major connecting street type consisting of:

¢ 1.2m footpath and street trees contained within an approximate 4m wide verge on
one side and a 2.5m footpath and street trees contained within an approximate
4.5m verge on the other side

e 2.1m wide segregated parking on one side and 5.6m wide segregated parking on
the other side and two 3.35m wide traffic lanes contained within an approximate
14.4m wide carriageway

Street Type D is proposed to be applied for a part of Bass Point Tourist Road which
will provide the primary connectivity to the local beach and some residential lots.
Additionally, the segregated parking bays will provide reduced vehicular conflict from
parking manoeuvres and the width of the carriageway, in particular the lane widths.

A typical cross section of Street Type D is provided below in Figure 3-10.
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Figure 3-14 Street Type D typical cross section

3.5 Parking Assessment

3.5.1 On-site Parking

On-site parking requirements for the Proposal will be provided for the residential
component, as part of separate DA’s, in accordance with Section 13.1 of the
Shellharbour City Councils — Shellharbour Development Control Plan (SDCP), 2016.
Based on the provision of standard residential lots, duplex lots and superlots
consisting of medium density residential, the SDCP requires:

e Two spaces per dwelling or dual occupancy with at least one of the spaces
enclosed within a garage

o Either one space per one bedroom dwelling or 1.5 spaces per two or more
bedroom dwellings and either 0.25 visitor spaces per one bedroom dwelling or 0.5
visitor spaces per two or more bedroom dwellings.

Based on the above parking requirements and the anticipated yield of the Proposal an
approximate total of 219 resident car parks and 34 visitor car parks on-site parking
spaces will be required.

In addition to the residential component of the Proposal, future commercial land-use is
proposed adjacent to the boat ramp and is anticipated to contain approximately 176
commercial car parks and one courier car park for the commercial component. The
number of commercial car parking spaces include the parking estimate for the Outer
Harbour Development, which is estimated to require 48 car parking spaces at
maximum. These parking numbers are indicative only and a separate DA will be
submitted at a later date, in accordance with Section 13.1 of the Shellharbour City
Councils — Shellharbour Development Control Plan (SDCP), 2016.

A breakdown is provided in Table 3-16. It is anticipated that all proposed lots will
sufficiently meet the SDCP requirements with parking provided on-site.

Table 3-16 On-site Car Park Provision for the Proposal

Land-use Type Quantity Parking Rate Total Parks

110 resident car

Land Lots 2 spaces per dwelling parks
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Land-use Type Parking Rate Total Parks

Duplex’s

2 spaces per dwelling

6 resident car parks

1.5 spaces per two or
more bedroom
dwellings and 0.5

89 resident car

Medium Density 59 . parks + 30 visitor car
visitor spaces per two
parks
or more bedroom
dwellings
1 spaces per two or
more bedroom
Studios 13 d_w_elllngs and 0.25 14 re5|dent_c_ar
visitor spaces pertwo  parks + 4 visitors
or more bedroom
dwellings
128 commercial car
1 space per 40m?2 parks plus 1 courier
i park
Commercial Land-use ~ 5100m3 GFA + 1 courier /

service car parking
space

48 car parks for
Outer Harbour
Development

Proposal Total

219 resident car
parks, 34 visitor car
parks, 128
commercial car
parks and 1 courier
park

3.5.2 On-street Parking

To determine the adequacy of on-street parking in the vicinity of medium density or
apartment sites, a review of on-street parking was undertaken. Based on the
proposed provision of approximately 233 on-street parking spaces and 20 parking
bays, it is anticipated that should the on-site parking provision for medium density or
apartment sites be exceeded either due to higher car ownership for residents or large
numbers of visitors, there would be adequate on-street parking.

Table 3-17 On-street Parking Comparison Results

Road O;e—lrsktir:get Parking Bays Total
Harbour Boulevard 95 0 95
Bass Point Tourist Road 42 20 62
Road 27 16 0 16
Road 28 49 0 49
Road 29 31 0 31
Road 30 0 0 0
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On-Street

Road Parking

Road 31 0 0 0
Road 32 0 0 0
Road 33 0 0 0
Total 233 20 253

3.6 Active Transport

The proposed pedestrian and cyclist network, as shown in Figure 3-15 below, will
provide adequate connectivity both within the Shell Cove Boat Harbour Precinct and
the surrounding areas.

The adopted and approved concept plan (presented in Figure 3-16) shows a
pedestrian/cyclist path to the south of Precinct A and a pedestrian path to the north
and east of Precinct A. For Precinct A, the shared pathway plan (Figure 3-15)
proposes that the shared path will be provided along the Shell Cove harbour and
extends to Bass Point Tourist Road in the east. It then continues south along the
eastern side of Bass Point Tourist Road and then continues to the west along the
southern side of Harbour Boulevard. The proposed shared paths have been designed
in accordance with Shellharbour Local Government Area Shared Use Path Strategy
2010.

34



Shell Cove — Precinct A
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Figure 3-15 Shared pedestrian/bicycle path network
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3.7 Public Transport

Currently there are two forms of public transport available within close proximity of the
proposed Shell Cove Boat Harbour Precinct, with these being the bus routes serviced
by Premier Buses and the South Coast Line trains operating through the Shellharbour
Junction station. A more detailed description of each is provided below.

3.7.1.1 Buses

Premier Buses operate two bus routes within close proximity of the proposed Shell
Cove Boat Harbour Precinct. These two routes are Route 52 and Route 53 which are
shown in Figure 3-17 and Figure 3-18. Of these two routes, Route 52 provides direct
connectivity to the Shellharbour Junction train station.
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Figure 3-17 Route 51, 53 and 72 Bus Route Map (Source: Premier lllawarra Website
http://www.premierillawarra.com.au/busmaps.html, retrieved 01/09/2017)
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Figure 3-18 Route 52 Bus Route Map (Source: Premier lllawarra Website
http://www.premierillawarra.com.au/busmaps.html, retrieved 01/09/2017)

Based on the Preferred Project Report (LFA, November 2010), an indicative future
bus route is depicted in Figure 3-19 below which would operate as either an extension
to one of the existing bus routes or as a new bus route. Based on a 400m “as the
crow flies” walking catchment, it is anticipated that all residents within the Proposal
would have access to the proposed future bus route along Harbour Boulevard.
Although residents have access to the proposed future bus route, it is also suggested
that the bus route shall provide connectivity with the Shellharbour Junction train
station through the re-routing or extension of the existing Route 52.
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Figure 3-19 Indicative Future Bus Routes

3.7.1.2 Trains

The Shellharbour Junction train station is approximately 3km west of the Shell Cove
Boat Harbour Precinct and provides connectivity to/from the Sydney CBD via the
South Coast Line. The Shellharbour Junction train station was recently upgraded in
November 2014 and now includes a “kiss and ride” zone, taxi and bus bays, bike
racks and 105 parking spaces. Currently there are 28 services to the Sydney CBD
and 29 services from the Sydney CBD on a weekday with services departing every
25-40min in the morning.

3.8 Swept Path and Sight Distance Assessment

A swept path analysis was initially undertaken for a 12.5m Rigid Truck for all
intersections within Precinct A. The swept path analysis showed that all intersections
provided adequate manoeuvrability for a service vehicle on the provision that no-
parking clearance was provided adjacent to the intersection, in accordance with the
Figure 5 of the ‘NSW Transport Roads & Traffic Authority Technical Direction —
Stopping and Parking Restrictions at Intersections and Crossings’ (dated October
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2011). Although the swept path analysis identifies that service vehicles would need to
manoeuvre across the centre of the roads at a number of locations, it is not
considered a major issue based on the low traffic volumes of the service vehicles
anticipated in this area. Vehicle swept path diagrams are provided in Appendix E.

In addition to the service vehicle swept path assessment, a sight distance assessment
was also conducted for all proposed intersections. Based on the assessment it was
determined that all intersection will provide adequate sight distances and conform with
Austroads Guide to road design part 4A: Unsignalised and Signalised Intersections.
Sight distance assessment diagrams are provided in Appendix E.

3.8.1.1 Outer Harbour Development

With the introduction of Outer Harbour Development in Precinct A, semi-trailer and
articulated trucks are expected to enter the precinct for boat and fuel delivery
purposes and to fulfil the operational requirements of the boat maintenance facility.
Following truck trips are expected to serve the Outer Harbour Development on weekly
basis:

e Fuel deliveries: 19.0m articulated vehicles for premium unleaded petrol (PULP)
and diesel are expected twice per week subject to demand

e Boat deliveries: 19.0m semi-trailer trucks are expected twice per week subject to
demand

e General deliveries: General deliveries trucks are expected three times per week
subject to operational requirements

e Waste collection trucks: Waste collection trucks for garbage, recycling, oil waste,
paint waste, etc. are expected four times per week subject to operational
requirements

In addition to above truck trips, forklift and marine travel lift are expected in the Outer
Harbour Development on occasional basis, however with no expectations of any
traffic impact on the road network. Considering these additional truck trips with longer
lengths, a swept path analysis was again conducted for a 19.0m Semi-Trailer Truck
for all intersections to and from the new development. The swept path analysis
showed that all intersections provided adequate manoeuvrability for the service
vehicles on the provision that no-parking clearance was provided adjacent to the
intersection, in accordance with the Figure 5 of the ‘NSW Transport Roads & Traffic
Authority Technical Direction — Stopping and Parking Restrictions at Intersections and
Crossings’ (dated October 2011).
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4 REVIEW OF PROPOSAL IN CONTEXT OF PART
3A CONSENT CONDITIONS

4.1 Consent Condition Part D16 — Traffic

This Consent Condition states:

“An updated traffic impact assessment prepared by a suitably qualified person for
each stage/precinct of the project which includes a cumulative impact assessment
having regard to the status of the future construction of the intersection of Harbour
Boulevard and Shellharbour Road”

An updated traffic impact assessment has been prepared by Arcadis for Precinct A
under the cumulative development scenario which is the operation of all existing and
future precincts. Details of the updated traffic impact assessment is provided in
Section 3 of this report. It was determined as part of this updated traffic impact
assessment that the previously adopted traffic volumes used for SIDRA modelling
assessments were 44% lower due to revised yield for the Shell Cove Boat Harbour
precinct. Based on the revised traffic volumes it was determined that all intersections
would operate satisfactorily with the exception of the Shellharbour Road / Harbour
Boulevard / Wattle Road intersection. A proposed mitigation measure for this
intersection is provided in Section 3.3.1.

Based on the outcomes of this TIA, Consent Condition Part D16 — Traffic has been
generally satisfied.

4.2 Consent Conditions Schedule 4 — Statement of
Commitment 4.6 Point 1

This Consent Condition states:

“The proponent undertakes to implement a Traffic Management Strategy in relation to
the capacity of the road network to cater for additional traffic generation including
service vehicles, access to and within the site and connectivity to existing
developments — with particular emphasis on the following key intersections:

Shellharbour Road / Harbour Boulevard / Wattle Road — revised layout
Addison Street / Harbour Boulevard — new traffic signals

Brigantine Drive / Harbour Boulevard — single lane roundabout

Cove Boulevard / Harbour Boulevard — single lane roundabout

Road A / Harbour Boulevard — single lane roundabout.”

As discussed in Section 3.2, a review of previous traffic generation and SIDRA
modelling determined that the revised yield would results in a 36% increase in traffic
generation from the residential component and 8% increase in traffic generation from
the commercial component of the Shell Cove Boat Harbour Precinct. As a result,
previously adopted traffic volumes were adjusted and inputted into SIDRA models for
intersection performance assessment. Section 3.3 and 3.8 provide the detailed results
of the intersection assessment and the service vehicle swept path assessment,
respectively.

Based on the outcomes of this TIA, Consent Conditions Schedule 4 — Statement of
Commitment 4.6 Point 1 has been generally satisfied.

4.3 Consent Conditions Schedule 4 — Statement of
Commitment 4.6 Point 2

This Consent Condition states:
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“The proponent undertakes to consider the impact of development on existing public
transport provisions, identify pedestrian movements and implement appropriate
provisions for shared pathway/cycleways/public transportation routes to the existing
and proposed road network including pedestrian shared zones in the Town Centre”

The proposed active and public transport provisions for the Proposal have been
investigated and reported in Section 3.6 and Section 3.7. It determined that the
proposed shared bicycle/pedestrian path (in Figure 3-16) provides adequate
connectivity not only within the Proposal but also to the external network. Additionally,
the proposed bus route is anticipated to provide adequate services to the residents
within the Proposal and will provide connectivity to the nearby Shell Cove town centre
and the surrounding areas. It is also recommended that the proposed future bus route
provides connectivity with the Shellharbour Junction train station through the re-
routing or extension of Route 52.

Based on the outcomes of this TIA, Consent Conditions Schedule 4 — Statement of
Commitment 4.6 Point 2 has been generally satisfied.

4.4 Consent Conditions Schedule 4 — Statement of
Commitment 4.6 Point 3

This Consent Condition states:

“The proponent undertakes to incorporate parking in accordance with the
requirements as part of subsequent Project Applications”

A review of on-site parking requirements and the provision of on-street parking was
undertaken and reported in Section 3.5.

The on-site parking requirements shall be in accordance with Section 13.1 of the
Shellharbour City Council — Shellharbour Development Control Plan (SDCP), 2016.
For provision of standard residential lots, duplex lots and superlots which consist of
medium density residential, the SDCP requires:

e Two spaces per dwelling or dual occupancy with at least one of the spaces
enclosed within a garage

e Either one space per one bedroom dwelling or 1.5 spaces per two or more
bedroom dwellings and either 0.25 visitor spaces per one bedroom dwelling or 0.5
visitor spaces per two or more bedroom dwellings.

Based on the anticipated yield of the Proposal, approximately 219 resident car parks
and 34 visitor car parks will be required in total. In addition to the residential
component of the Proposal, the commercial land-use is anticipated to contain
approximately 176 car parks for the commercial component, however, this is
indicative and will be determined at a later date when a DA is submitted.

The Proposal provides approximately 233 on-street parking spaces and 20 parking
bays, which is considered adequate for on-street parking for medium density or
apartment sites.

Based on the outcomes of this TIA, Consent Conditions Schedule 4 — Statement of
Commitment 4.6 Point 3 has been generally satisfied.

4.5 Assessment of Proposed Subdivisional Plan Against
the Part 3A Consent

Based on the outcomes of this TIA, Part 3A Consent has been generally satisfied with
no items being inconsistent with the Part 3A Consent.
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5 CONCLUSION AND RECOMMENDATIONS

Frasers Property Australia (Frasers Property) is currently preparing a Subdivision
Development Application (DA) for Precinct A (the Proposal) of the Shell Cove Boat
Harbour Precinct, which is located in the eastern part of the Shellharbour area in New
South Wales. This application builds on the cumulative development and works
planned for the entire Shell Cove Boat Harbour Precinct. The purpose of this traffic
impact assessment (TIA) was to identify the potential traffic influence of the Proposal
on the local road network and support the Subdivision DA for Precinct A of the Shell
Cove Boat Harbour Precinct.

The Proposal will consist of 58 standard residential lots and six residential super-lots
which have the following development yields:

e 55 land lots

e 3duplex’s

e 59 medium density lots
e 13 studios

In addition to the residential component of the Proposal, the precinct has now been
extended to contain the Outer Harbour development, consisting of boat maintenance
and dry boating facility.

Traffic Generation

A daily traffic generation comparison was made between the traffic generation under
the current 2013 RMS trip generation rates and the traffic generation adopted in the
MAUNSELL-AECOM traffic study. Based on the comparison there is an anticipated
36% increase in daily traffic generation from the residential component and a 8%
increase in the commercial/retail component of the Shell Cove Boat Harbour Precinct.
Based on the revised yield for each of the precincts it was determined that traffic
generated from Precincts A, B and C would increase by 23%, Precinct D by 5% and
Precincts E, F, G and H by 16%. The overall 44% increase was distributed
accordingly between each of the zones.

Intersection Assessment

To determine the potential impacts of the Shell Cove development, SIDRA analysis
was undertaken for the opening year 2018 and assessed the intersection
performance under the cumulative development scenario (all precincts are
developed), based on the updated intersection volumes for the following locations:
a. Shellharbour Road / Harbour Boulevard / Wattle Road signalised intersection

b. Addison Street / Harbour Boulevard signalised intersection
c. Brigantine Drive / Harbour Boulevard roundabout intersection
d. Cove Boulevard / Harbour Boulevard roundabout intersection

Road A / Harbour Boulevard roundabout intersection

)}

Road B / Harbour Boulevard priority controlled intersection

Road C / Harbour Boulevard priority controlled intersection

5 @

Boat Ramp Access Road / Business Park Access Road / Harbour Boulevard
roundabout

i. Road D/ Harbour Boulevard priority controlled intersection

Based on the SIDRA modelling results, the Shellharbour Road / Harbour Boulevard /
Wattle Road intersection would not operate satisfactorily in either the AM or PM peak
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period, however, the proposed mitigation measure for this intersection resulted in the
Shellharbour Road / Harbour Boulevard / Wattle Road intersection to operate
satisfactorily in both the AM and PM peak periods. All remaining assessed
intersections are anticipated to operate at acceptable level-of-service.

Parking Requirements

Based on the SCC parking requirements and the anticipated yield of the Proposal an
approximate total of 219 resident car parks and 34 visitor car parks would be required
for on-site parking spaces. The proposed provision of approximately 233 on-street
parking spaces and 20 parking bays, it is anticipated that should the on-site parking
provision for medium density or apartment sites be exceeded either due to higher car
ownership for residents or large numbers of visitors, there would be adequate on-
street parking. In addition to the residential component of the Proposal, the
commercial land-use is anticipated to contain approximately 176 car parks.

Active Transport

For Precinct A, the shared pathway plan proposes that the shared path will be
provided along the Shell Cove harbour and extends to Bass Point Tourist Road in the
east. It then continues south along the eastern side of Bass Point Tourist Road and
then continues to the west along the southern side of Harbour Boulevard. The
proposed shared paths have been designed in accordance with Shellharbour Local
Government Area Shared Use Path Strategy 2010.

Public Transport

Currently there are two forms of public transport available within close proximity of the
proposed Shell Cove Boat Harbour Precinct, with these being the bus routes serviced
by Premier Buses and the South Coast Line trains operating through the Shellharbour
Junction station.

Based on a 400m “as the crow flies” walking catchment, it is anticipated that all
residents within the Proposal would have access to the proposed future bus route
along Harbour Boulevard. Although residents have access to the proposed future bus
route, it is also suggested that the bus route shall provide connectivity with the
Shellharbour Junction train station through the re-routing or extension of the existing
Route 52. Currently there are 28 train services to the Sydney CBD and 29 train
services from the Sydney CBD on a weekday with services departing every 25-40min
in the morning.

Swept Path and Sight Distance Assessment

Two sets of swept path analyses have been undertaken for a 12.5m Rigid Truck and
19.0m Semi-Trailer Truck for all intersections within Precinct A. The swept path
analysis shows that all intersections provide adequate manoeuvrability for a service
vehicle on the provision that no-parking clearance is provided adjacent to the
intersection, in accordance with the Figure 5 of the ‘NSW Transport Roads & Traffic
Authority Technical Direction — Stopping and Parking Restrictions at Intersections and
Crossings’ (dated October 2011). Additionally, a sight distance assessment was also
conducted for all proposed intersections. Based on the assessment it was determined
that all intersection will provide adequate sight distances and conform with Austroads
Guide to road design part 4A: Unsignalised and Signalised Intersections.

44



Shell Cove — Precinct A

Consent Conditions

Consent Condition Part D16 — Traffic states:

“An updated traffic impact assessment prepared by a suitably qualified person for

each stage/precinct of the project which includes a cumulative impact assessment
having regard to the status of the future construction of the intersection of Harbour
Boulevard and Shellharbour Road”

An updated traffic impact assessment has been prepared by Arcadis for Precinct A
under the cumulative development scenario which is the operation of all existing and
future precincts. Details of the updated traffic impact assessment is provided in
Section 3 of this report. It was determined as part of this updated traffic impact
assessment that the previously adopted traffic volumes used for SIDRA modelling
assessments were 44% lower due to revised yield for the Shell Cove Boat Harbour
precinct. Based on the revised traffic volumes it was determined that all intersections
would operate satisfactorily with the exception of the Shellharbour Road / Harbour
Boulevard / Wattle Road intersection. A proposed mitigation measure for this
intersection is provided in Section 3.3.1.

Based on the outcomes of this TIA, Consent Condition Part D16 — Traffic has been
generally satisfied.

Consent Condition Schedule 4 — Statement of Commitment 4.6 Point 1
states:

“The proponent undertakes to implement a Traffic Management Strategy in relation to
the capacity of the road network to cater for additional traffic generation including
service vehicles, access to and within the site and connectivity to existing
developments — with particular emphasis on the following key intersection;

a. Shellharbour Road / Harbour Boulevard / Wattle Road — revised layout
b. Addison Street / Harbour Boulevard — new traffic signals

c. Brigantine Drive / Harbour Boulevard — single lane roundabout

d. Cove Boulevard / Harbour Boulevard — single lane roundabout

e. Road A / Harbour Boulevard — single lane roundabout.”

A review of previous traffic generation and SIDRA modelling determined that the
revised yield would results in a 36% increase in traffic generation from the residential
component and 8% increase in traffic generation from the commercial component of
the Shell Cove Boat Harbour Precinct. As a result, previously adopted traffic volumes
were adjusted and inputted into SIDRA models for intersection performance
assessment.

Based on the outcomes of this TIA, Consent Conditions Schedule 4 — Statement of
Commitment 4.6 Point 1 has been generally satisfied.

This Consent Condition Schedule 4 — Statement of Commitment 4.6
Point 2 states:

“The proponent undertakes to consider the impact of development on existing public
transport provisions, identify pedestrian movements and implement appropriate
provisions for shared pathway/cycleways/public transportation routes to the existing
and proposed road network including pedestrian shared zones in the Town Centre”

It determined that the proposed shared bicycle/pedestrian path provides adequate
connectivity not only within the Proposal but also to the external network. Additionally,
the proposed bus route is anticipated to provide adequate services to the residents
within the Proposal and will provide connectivity to the nearby Shell Cove town centre
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and the surrounding areas. It is also recommended that the proposed future bus route
provides connectivity with the Shellharbour Junction train station through the re-
routing or extension of Route 52.

Based on the outcomes of this TIA, Consent Conditions Schedule 4 — Statement of
Commitment 4.6 Point 2 has been generally satisfied.

Consent Condition Schedule 4 — Statement of Commitment 4.6 Point 3
states:

“The proponent undertakes to incorporate parking in accordance with the
requirements as part of subsequent Project Applications”

A review of on-site parking requirements and the provision of on-street parking was
undertaken. The on-site parking requirements shall be in accordance with Section
13.1 of the Shellharbour City Councils — Shellharbour Development Control Plan
(SDCP), 2016. For provision of standard residential lots, duplex lots and superlots
which consist of medium density residential, the SDCP requires:

e Two spaces per dwelling or dual occupancy with at least one of the spaces
enclosed within a garage

e Either one space per one bedroom dwelling or 1.5 spaces per two or more
bedroom dwellings and either 0.25 visitor spaces per one bedroom dwelling or 0.5
visitor spaces per two or more bedroom dwellings.

Based on the anticipated yield of the Proposal, approximately 219 resident car parks
and 34 visitor car parks will be required in total. In addition to the residential
component of the Proposal, the commercial land-use is anticipated to contain
approximately 176 car parks for the commercial component, however, this is
indicative and will be determined at a later date when a DA is submitted.

The Proposal provides approximately 233 on-street parking spaces and 20 parking
bays, which is considered adequate for on-street parking for medium density or
apartment sites.

Based on the outcomes of this TIA, Consent Conditions Schedule 4 — Statement of
Commitment 4.6 Point 3 has been generally satisfied.

Assessment of Proposed Subdivisional Plan Against the Part 3A
Consent

Based on the outcomes of this TIA, Part 3A Consent has been generally satisfied with
no items being inconsistent with the Part 3A Consent.
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APPENDIX A — RMS TCS PLAN (TCS 2455)

TCS 2455

376 Lo by B 0SZ 0 3TW0E
375 1070 18 @ 0021 IWOE

==
-

Source from ‘Shell Cove Boat Harbour Precinct: Precinct E, Wetland 6, Wetland 7 and
the Northern Lands Traffic Impact Assessment, dated 7 March 2017’



APPENDIX B — PERCENTAGE INCREASES IN
TRAFFIC VOLUMES
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APPENDIX C — TURN MOVEMENT
DIAGRAMS
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APPENDIX D — DETAILED SIDRA OUTPUTS

Without Mitigation



SITE LAYOUT

u Site: A [Shellharbour Road / Harbour Boulevarde / Wattle Road 2018 AM Peak]

Shellharbour Road / Harbour Boulevarde / Wattle Road
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Bsie a [Shellharbour Road / Harbour Boulevarde / Wattle ##Network: N101 [2018 AM
Road_2018 AM Peak] Peak]

Shellharbour Road / Harbour Boulevarde / Wattle Road
Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time - Program)
Common Control Group: CCG1 [TCS2455]

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/lh % vic sec veh m per veh km/h

South: Harbour Boulevarde

1 L2 6 00 6 0.0 0.005 7.2 LOSA 0.1 0.4 0.25 0.57 48.7
2 T1 1383 3.0 1383 3.0 1.689 664.3 LOSF 11.4 81.6 1.00 2.82 29
3 R2 164 2.6 164 2.6 0.955 100.8 LOSF 7.1 50.7 1.00 0.97 15.2
Approach 1554 29 1554 2.9 1.689 602.1 LOSF 11.4 81.6 1.00 2.61 3.2
East: Shellharbour Road

4 L2 104 3.0 104 3.0 0.206 450 LOSD 6.2 44.6 0.77 0.74 24.7
5 T1 237 3.1 237 3.1 0.206 43.6 LOSD 6.2 44.6 0.80 0.66 35.1
6 R2 564 3.0 564 3.0 1.539 552.9 LOSF 127.4 914.3 1.00 1.91 5.8
Approach 905 3.0 905 3.0 1.539 361.2 LOSF 127.4 914.3 0.92 1.45 8.0
North: Wattle Road

7 L2 512 3.1 512 3.1 1.559 569.1 LOSF 197.2 1416.7 1.00 2.22 5.7
8 T1 1138 3.1 1138 3.1 1.559 563.9 LOSF 197.2 1416.7 1.00 2.57 3.1
9 R2 141 3.0 141 3.0 0.960 82.3 LOSF 9.3 67.0 1.00 1.04 25.4
Approach 1791 3.1 1791 3.1 1.559 5275 LOSF 197.2 1416.7 1.00 2.35 4.3
West: Shellharbour Road

10 L2 242 3.0 242 3.0 0.353 26.8 LOSC 7.3 52.7 0.76 0.79 40.8
11 T1 356 3.0 356 3.0 0.329 457 LOSD 10.2 73.4 0.84 0.70 34.5
12 R2 4 0.0 4 0.0 0.010 53.7 LOSD 0.2 1.6 0.80 0.64 22.3
Approach 602 3.0 602 3.0 0.353 38.1 LOSD 10.2 73.4 0.81 0.73 36.7
All Vehicles 4852 3.0 4852 3.0 1.689 459.6 LOSF 197.2 1416.7 0.96 2.07 5.2

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 72.6 %
Number of Iterations: 20 (maximum specified: 20)

Movement Performance - Pedestrians

Mov Demand Average Level of Average Back of Queue Prop. Effective

ID Description Flow Delay Service Pedestrian  Distance Queued Stop Rate

ped/h sec ped m per ped
P1 South Full Crossing 53 547 LOSE 0.2 0.2 0.86 0.86
P1S South Slip/Bypass Lane Crossing 53 141 LOSB 0.1 0.1 0.61 0.61
P2 East Full Crossing 53 539 LOSE 0.2 0.2 0.85 0.85
P3 North Full Crossing 53 50.5 LOSE 0.2 0.2 0.82 0.82
P4 West Full Crossing 53 63.6 LOSF 0.2 0.2 0.92 0.92
All Pedestrians 263 474 LOSE 0.81 0.81

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)



Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY

ﬂ Site: A [Shellharbour Road / Harbour Boulevarde / Wattle Road 2018 AM Peak]

Shellharbour Road / Harbour Boulevarde / Wattle Road
Signals - Fixed Time Isolated Cycle Time = 150 seconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program

Phase Sequence: Variable Phasing

Reference Phase: Phase C

Input Phase Sequence: A, B1*, B2*, C, D, E1*, E2*, F
Output Phase Sequence: A, B2*, C, D, E2*, F

(* Variable Phase)

Phase Timing Results

Phase A B2 C DE2 F
Phase Change Time (sec) 101 124 0 25 /37 42
Green Time (sec) 17 /20 19 6 ** 53
Phase Time (sec) 23126 |25 12 5|59
Phase Split 15% 17% 17% 8% 3% 39%

See the Phase Information section in the Detailed Output report for more detailed information
including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation

and Phase Frequency values (user-specified or implied) less than 100%.

*** No green time has been calculated for this phase because the next phase starts during its intergreen time.
This occurs with overlap phasing where there is no single movement connecting this phase to the next, or
where the only such movement is a dummy movement with zero minimum green time specified.

If a green time is required for this phase, specify a dummy movement with a non-zero minimum green time.

Phase A Phase B2 VAR Phase C REF
Wattle Road Wattle Road Wattle Road
— — e
3 n 3 3 n 3 3 1 3
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REF: Reference

VAR: Variable Phase

===) Normal Movement mmmm) Permitted/Opposed
mmms)  Slip/Bypass-Lane Movement mmmm) Opposed Slip/Bypass-Lane
mmmmm]  Stopped Movement ———] Turn OnRed

=—=p Other Movement Class (MC) Running = Undetected Movement
m====) Mixed Running & Stopped MCs == Continuous Movement
———] Other Movement Class (MC) Stopped ® Phase Transition Applied

Phase



SITE LAYOUT

ﬂ Site: A [Shellharbour Road / Harbour Boulevarde / Wattle Road 2018 PM Peak]

Shellharbour Road / Harbour Boulevarde / Wattle Road
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

B site: A [Shellharbour Road / Harbour Boulevarde / Wattle ##¥Network: N101 [2018 PM
Road_2018 PM Peak] Peak]
Shellharbour Road / Harbour Boulevarde / Wattle Road

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time - Program)

Common Control Group: CCG1 [TCS2455]

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/lh % vic sec veh m per veh

South: Harbour Boulevarde

1 L2 4 00 4 0.0 0.003 8.1 LOSA 0.1 0.4 0.36 0.58 47.6
2 T1 876 3.0 876 3.0 0.909 724 LOSE 11.4 81.6 1.00 1.05 194
3 R2 105 2.9 105 2.9 0.714 87.6 LOSF 4.1 29.7 1.00 0.80 16.8
Approach 985 2.9 985 2.9 0.909 73.7 LOSE 11.4 81.6 1.00 1.02 19.2
East: Shellharbour Road

4 L2 148 2.7 148 2.7 0.294 47.0 LOSD 9.2 65.6 0.80 0.77 24.1
5 T1 337 3.0 337 3.0 0.294 449 LOSD 9.2 65.6 0.83 0.69 34.7
6 R2 358 3.1 358 3.1 1.309 355.9 LOSF 64.6 463.9 1.00 1.61 8.5
Approach 843 3.0 843 3.0 1.309 1774 LOSF 64.6 463.9 0.90 1.09 14.0
North: Wattle Road

7 L2 324 31 324 3.1 1.581 587.6 LOSF 240.4 1726.6 1.00 2.50 5.5
8 T1 1621 3.0 1621 3.0 1.581 582.6 LOSF 240.4 1726.6 1.00 2.65 3.0
9 R2 201 3.0 201 3.0 1.262 286.3 LOSF 28.1 201.8 1.00 1.40 9.3
Approach 2146 3.0 2146 3.0 1.581 555.6 LOSF 240.4 1726.6 1.00 251 3.8
West: Shellharbour Road

10 L2 153 33 153 3.3 0.220 234 LOSC 45 324 0.71 0.74 42.4
11 T1 225 31 225 3.1 0.208 439 LOSD 6.2 44.7 0.81 0.65 35.1
12 R2 7 00 7 0.0 0.022 60.3 LOSE 0.4 2.9 0.85 0.66 20.7
Approach 385 3.1 385 3.1 0.220 36.1 LOSD 6.2 44.7 0.77 0.69 37.4
All Vehicles 4359 3.0 4359 3.0 1.581 327.7 LOSF 240.4 1726.6 0.96 1.74 6.8

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.6 %
Number of Iterations: 19 (maximum specified: 20)

Movement Performance - Pedestrians

Mov Demand Average Level of Average Back of Queue Prop. Effective
ID Description Flow Delay Service Pedestrian  Distance Queued Stop Rate
ped/h sec ped m per ped
P1  South Full Crossing 53 54.7 LOSE 0.2 0.2 0.86 0.86
P1S South Slip/Bypass Lane Crossing 53 144 LOSB 0.1 0.1 0.61 0.61
P2  East Full Crossing 53 473 LOSE 0.2 0.2 0.80 0.80
P3  North Full Crossing 53 50.5 LOSE 0.2 0.2 0.82 0.82
P4 West Full Crossing 53 58.2 LOSE 0.2 0.2 0.88 0.88

All Pedestrians 263 45,0 LOSE 0.79 0.79



Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2017 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: ARCADIS AUSTRALIA PACIFIC PTY LIMITED | Processed: Tuesday, 14 August 2018 10:48:20 AM
Project: C:\Users\ifaz4533\Desktop\Shell Cove Precinct TIA\14082018_02 SIDRA Model\Precinct A_2018 Existing.sip7



PHASE SEQUENCE

ﬂ Site: A [Shellharbour Road / Harbour Boulevarde / Wattle Road 2018 PM Peak]

Shellharbour Road / Harbour Boulevarde / Wattle Road

Signals - Fixed Time Isolated

Sequence: Variable Phasing

Reference Phase: Phase C

Movement Class: All Movement Classes
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REF: Reference Phase

VAR: Variable Phase

====) Normal Movement
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mm=) Slip/Bypass-Lane Movement mmmm) Opposed Slip/Bypass-Lane
mmmmm]  Stopped Movement ———] Turn OnRed

=——=) Other Movement Class (MC) Running == Undetected Movement
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SITE LAYOUT
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MOVEMENT SUMMARY

Bsite: B [Addison Street / Harbour Boulevarde 2018 AM #®Network: N101 [2018 AM
Peak] Peak]
Addison Street / Harbour Boulevarde

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time - Program)
Common Control Group: CCG1 [TCS2455]

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh
South: Harbour Boulevarde
2 T1 1127 3.0 1127 3.0 0.726 20.0 LOSC 13.2 94.6 0.80 0.73 34.2
3 R2 104 29 104 2.9 0.602 51.4 LOSD 5.9 42.6 1.00 0.80 31.0
Approach 1231 3.0 1231 3.0 0.726 227 LOSC 13.2 94.6 0.81 0.73 33.7
East: Addison Street
4 L2 51 2.0 51 2.0 0.336 26.6 LOSC 5.1 36.3 0.74 0.76 324
6 R2 192 31 192 3.1 0.336 279 LOSC 5.1 36.3 0.76 0.76 31.6
Approach 243 29 243 2.9 0.336 27.7 LOSC 5.1 36.3 0.76 0.76 31.8
North: Harbour Boulevarde
7 L2 123 33 83 3.2 0.061 44 LOSA 0.2 14 0.05 0.54 51.8
8 T1 717 3.1 482 3.1 0.424 49 LOSA 2.9 20.7 0.26 0.22 26.4
Approach 840 3.1  565N1 3.1 0.424 48 LOSA 2.9 20.7 0.23 0.26 37.6
All Vehicles 2314 3.0 2039N1 3.4 0.726 18.3 LOSB 13.2 94.6 0.64 0.61 33.7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 72.6 %
Number of Iterations: 20 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.

Movement Performance - Pedestrians

Mov Demand Average Levelof  Average Back of Queue Prop. Effective
ID  Description Flow Delay Service Pedestrian Distance Queued  Stop Rate
ped/h sec ped m per ped
P1 South Full Crossing 53 69.3 LOSF 0.2 0.2 0.96 0.96
P2 East Full Crossing 53 19.8 LOS B 0.1 0.1 0.73 0.73
All Pedestrians 105 44.6 LOS E 0.85 0.85

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASE SEQUENCE

ﬂ Site: B [Addison Street / Harbour Boulevarde_ 2018 AM Peak]

Addison Street / Harbour Boulevarde
Signals - Fixed Time Isolated

Sequence: Variable Phasing

Reference Phase: Phase C

Movement Class: All Movement Classes
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SITE LAYOUT

ﬂ Site: B [Addison Street / Harbour Boulevarde 2018 PM Peak]
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MOVEMENT SUMMARY

Bsite: B [Addison Street / Harbour Boulevarde 2018 PM ##Network: N101 [2018 PM
Peak] Peak]
Addison Street / Harbour Boulevarde

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time - Program)
Common Control Group: CCG1 [TCS2455]

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h
South: Harbour Boulevarde
2 T1 751 31 751 3.1 0.365 11.3 LOSB 8.9 64.3 0.62 0.53 42.1
3 R2 68 1.5 68 1.5 0.420 50.9 LOSD 3.8 27.0 0.97 0.77 31.2
Approach 819 29 819 29 0420 146 LOSB 8.9 64.3 0.65 0.55 39.8
East: Addison Street
4 L2 78 3.8 78 3.8 0.288 26.4 LOSC 4.8 34.5 0.72 0.75 32.6
6 R2 128 3.1 128 3.1 0.288 30.3 LOSC 4.8 34.5 0.77 0.76 30.4
Approach 206 34 206 3.4 0.288 28.8 LOSC 4.8 345 0.75 0.76 31.2
North: Harbour Boulevarde
7 L2 185 3.2 123 3.2 0.087 46 LOSA 0.5 34 0.08 0.55 51.6
8 T1 1074 3.0 714 3.0 0.563 4.7 LOSA 4.7 33.7 0.29 0.25 27.0
Approach 1259 3.0 837n: 3.0 0.563 47 LOSA 4.7 33.7 0.26 0.29 38.0
All Vehicles 2284 3.0 1862nt 3.7 0.563 11.7 LOSB 8.9 64.3 0.48 0.46 37.7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.6 %
Number of Iterations: 19 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.

Movement Performance - Pedestrians

Mov Demand Average Levelof Average Back of Queue Prop. Effective
ID  Description Flow Delay Service Pedestrian Distance Queued  Stop Rate
ped/h sec ped m per ped
P1 South Full Crossing 53 69.3 LOSF 0.2 0.2 0.96 0.96
P2 East Full Crossing 53 17.4 LOS B 0.1 0.1 0.68 0.68
All Pedestrians 105 434 LOS E 0.82 0.82

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY

ﬂ Site: B [Addison Street / Harbour Boulevarde 2018 PM Peak]

Addison Street / Harbour Boulevarde
Signals - Fixed Time Isolated Cycle Time = 90 seconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program

Phase Sequence: Variable Phasing

Reference Phase: Phase C

Input Phase Sequence: A, B1*, B2*, C, D, E1*, E2*, F
Output Phase Sequence: A,C,D, F

(* Variable Phase)

Phase Timing Results

Phase A C D F
Phase Change Time (sec) 78 0 21 33
Green Time (sec) 6 16 6 39
Phase Time (sec) 11 |22 12 45
Phase Split 12% 24% 13% 50%

See the Phase Information section in the Detailed Output report for more detailed information

including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.
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SITE LAYOUT

@'Site: C [Brigantine Drive / Harbour Boulevarde 2018 AM Peak]

Brigantine Drive / Harbour Boulevarde
Roundabout

1N Harbour Boulevarde

aAlq aunuebug
=
2]
(@]
—
@
Brigantine Drive

Harbour Boulevarde

SIDRA INTERSECTION 7.0 | Copyright © 2000-2017 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: ARCADIS AUSTRALIA PACIFIC PTY LIMITED | Created: Tuesday, 14 August 2018 3:45:04 PM
Project: C:\Users\ifaz4533\Desktop\Shell Cove Precinct TIA\14082018_02 SIDRA Model\Precinct A_2018 Existing.sip7



MOVEMENT SUMMARY

¥site: C [Brigantine Drive / Harbour Boulevarde 2018 AM ##Network: N101 [2018 AM
Peak] Peak]
Brigantine Drive / Harbour Boulevarde

Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h
South: Harbour Boulevarde
1 L2 5 0.0 5 0.0 0.459 5.6 LOSA 3.7 26.6 0.57 0.57 35.4
2 Tl 517 31 517 3.1 0.459 59 LOSA 3.7 26.6 0.57 0.57 44.3
3 R2 1 00 1 0.0 0.459 10.2 LOSB 3.7 26.6 0.57 0.57 52.6
Approach 523 3.0 523 3.0 0.459 59 LOSA 3.7 26.6 0.57 0.57 44.2
East: Brigantine Drive
4 L2 1 00 1 0.0 0.166 7.4 LOSA 1.0 7.2 0.67 0.75 44.8
5 T1 36 29 36 2.9 0.166 7.8 LOSA 1.0 7.2 0.67 0.75 40.0
6 R2 98 22 98 2.2 0.166 12.2 LOSB 1.0 7.2 0.67 0.75 44.8
Approach 135 2.3 135 2.3 0.166 11.0 LOSB 1.0 7.2 0.67 0.75 43.3
North: Harbour Boulevarde
7 L2 24 43 17 4.4 0.399 46 LOSA 35 25.1 0.37 0.47 52.8
8 T1 653 3.1 455 3.1 0.399 48 LOSA 35 25.1 0.37 0.47 48.3
9 R2 97 3.3 67 3.3 0.399 9.2 LOSA 3.5 25.1 0.37 0.47 35.6
Approach 774 3.1 539n1 3.2 0.399 53 LOSA 35 251 0.37 0.47 46.3
West: Brigantine Drive
10 L2 113 2.8 113 2.8 0.260 8.1 LOSA 1.7 12.4 0.77 0.78 25.1
11 T1 69 3.0 69 3.0 0.260 8.3 LOSA 1.7 12.4 0.77 0.78 49.1
12 R2 7 0.0 7 0.0 0.260 12.7 LOSB 1.7 12.4 0.77 0.78 25.1
Approach 189 2.8 189 2.8 0.260 8.3 LOSA 1.7 12.4 0.77 0.78 40.4
All Vehicles 1621 3.0 1386nN: 3.5 0.459 6.5 LOSA 3.7 26.6 0.53 0.58 44.6

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 72.6 %
Number of Iterations: 20 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.
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MOVEMENT SUMMARY

¥site: C [Brigantine Drive / Harbour Boulevarde 2018 PM ##Network: N101 [2018 PM
Peak] Peak]
Brigantine Drive / Harbour Boulevarde

Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h
South: Harbour Boulevarde
1 L2 7 00 7 0.0 0.758 104 LOSB 111 79.9 0.91 0.87 32.9
2 Tl 776 3.0 776 3.0 0.758 10.8 LOSB 111 79.9 0.91 0.87 39.6
3 R2 2 00 2 0.0 0.758 151 LOSB 111 79.9 0.91 0.87 49.8
Approach 785 29 785 2.9 0.758 10.8 LOSB 111 79.9 0.91 0.87 39.6
East: Brigantine Drive
4 L2 1 00 1 0.0 0.223 6.6 LOSA 1.4 10.0 0.61 0.72 45.5
5 T1 54 3.9 54 3.9 0.223 7.0 LOSA 1.4 10.0 0.61 0.72 40.4
6 R2 149 35 149 3.5 0.223 11.4 LOSB 1.4 10.0 0.61 0.72 45,5
Approach 204 3.6 204 3.6 0.223 10.2 LOSB 1.4 10.0 0.61 0.72 43.9
North: Harbour Boulevarde
7 L2 16 0.0 11 0.0 0.293 43 LOSA 2.4 17.1 0.28 0.47 53.0
8 T1 435 3.1 299 3.2 0.293 46 LOSA 2.4 17.1 0.28 0.47 48.5
9 R2 144 29 99 2.9 0.293 89 LOSA 2.4 17.1 0.28 0.47 29.6
Approach 595 3.0 409v: 3.0 0.293 56 LOSA 2.4 17.1 0.28 0.47 41.6
West: Brigantine Drive
10 L2 7% 28 75 2.8 0.282 119 LOSB 2.1 14.8 0.95 0.93 19.8
11 T1 46 2.3 46 2.3 0.282 121 LOSB 2.1 14.8 0.95 0.93 45.2
12 R2 5 00 5 0.0 0.282 16.4 LOSB 2.1 14.8 0.95 0.93 19.8
Approach 126 2.5 126 2.5 0.282 12.2 LOSB 2.1 14.8 0.95 0.93 35.1
All Vehicles 1711 3.0 1524n: 3.4 0.758 94 LOSA 11.1 79.9 0.70 0.75 40.7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.6 %
Number of Iterations: 19 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.
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MOVEMENT SUMMARY

Vsite: D [Cove Boulevarde / Harbour Boulevarde 2018 AM #®Network: N101 [2018 AM
Peak] Peak]
Cove Boulevarde / Harbour Boulevarde

Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h
South: Harbour Boulevarde
1 L2 195 3.2 195 3.2 0.167 43 LOSA 1.0 7.4 0.36 0.50 47.8
2 T1 361 2.9 361 2.9 0.250 41 LOSA 1.7 12.4 0.36 0.44 32.7
3 R2 4 0.0 4 0.0 0.250 8.7 LOSA 1.7 12.4 0.36 0.44 36.9
Approach 560 3.0 560 3.0 0.250 42 LOSA 1.7 12.4 0.36 0.46 41.3
East: Cove Boulevarde
4 L2 2 0.0 2 0.0 0.081 8.7 LOSA 0.5 3.6 0.76 0.73 26.7
5 T1 39 27 39 2.7 0.081 9.0 LOSA 0.5 3.6 0.76 0.73 43.9
6 R2 14 0.0 14 0.0 0.081 13.6 LOSB 0.5 3.6 0.76 0.73 26.7
Approach 55 1.9 55 1.9 0.081 102 LOSB 0.5 3.6 0.76 0.73 40.9
North: Harbour Boulevarde
7 L2 1 0.0 1 0.0 0.459 6.8 LOSA 3.6 26.0 0.76 0.73 44.0
8 T1 487 3.0 341 3.0 0.459 7.2 LOSA 3.6 26.0 0.76 0.73 42.1
9 R2 103 3.1 72 3.1 0.459 11.8 LOSB 3.6 26.0 0.76 0.73 48.8
Approach 592 3.0 414n1 3.0 0.459 8.0 LOSA 3.6 26.0 0.76 0.73 43.8
West: Cove Boulevarde
10 L2 194 33 194 3.3 0.659 9.6 LOSA 6.5 47.0 0.79 0.91 37.2
11 T1 61 34 61 3.4 0.659 99 LOSA 6.5 47.0 0.79 0.91 395
12 R2 311 3.1 311 3.1 0.659 145 LOSB 6.5 47.0 0.79 0.91 37.2
Approach 565 3.2 565 3.2 0.659 123 LOSB 6.5 47.0 0.79 0.91 375
All Vehicles 1772 3.0 1594n: 3.4 0.659 83 LOSA 6.5 47.0 0.63 0.70 40.5

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 72.6 %
Number of Iterations: 20 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.
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MOVEMENT SUMMARY

Vsite: D [Cove Boulevarde / Harbour Boulevarde 2018 PM ®®Network: N101 [2018 PM
Peak] Peak]
Cove Boulevarde / Harbour Boulevarde

Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h
South: Harbour Boulevarde
1 L2 294 3.2 294 3.2 0.268 48 LOSA 1.7 12.6 0.47 0.56 47.2
2 T1 542 31 542 3.1 0.393 46 LOSA 3.0 21.7 0.48 0.50 31.0
3 R2 3 00 3 0.0 0.393 9.1 LOSA 3.0 21.7 0.48 0.50 35.8
Approach 839 31 839 3.1 0.393 47 LOSA 3.0 21.7 0.48 0.52 40.1
East: Cove Boulevarde
4 L2 3 00 3 0.0 0.100 72 LOSA 0.6 4.3 0.66 0.68 28.6
5 T1 57 3.7 57 3.7 0.100 76 LOSA 0.6 4.3 0.66 0.68 45.4
6 R2 20 53 20 5.3 0.100 12.3 LOSB 0.6 4.3 0.66 0.68 28.6
Approach 80 3.9 80 3.9 0.100 8.7 LOSA 0.6 4.3 0.66 0.68 42.6
North: Harbour Boulevarde
7 L2 1 0.0 1 0.0 0.333 56 LOSA 2.5 17.8 0.59 0.63 44.7
8 T1 325 32 233 3.30.333 59 LOSA 25 17.8 0.59 0.63 43.0
9 R2 155 34 111 3.5 0.333 105 LOSB 25 17.8 0.59 0.63 49.4
Approach 481 3.3 345Nt 3.3 0.333 74 LOSA 25 17.8 0.59 0.63 45.8
West: Cove Boulevarde
10 L2 128 2.5 128 2.5 0.535 10.2 LOSB 4.2 30.3 0.81 0.95 36.5
11 T1 40 2.6 40 2.6 0.535 10.5 LOSB 4.2 30.3 0.81 0.95 38.9
12 R2 206 3.1 206 3.1 0.535 15.1 LOSB 4.2 30.3 0.81 0.95 36.5
Approach 375 2.8 375 2.8 0.535 13.0 LOSB 4.2 30.3 0.81 0.95 36.8
All Vehicles 1775 3.1 1639n: 3.4 0.535 7.3 LOSA 4.2 30.3 0.59 0.65 40.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.6 %
Number of Iterations: 19 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.
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MOVEMENT SUMMARY

V' site: E [Road A / Harbour Boulevarde 2018 AM Peak] ®¥Network: N101 [2018 AM Peak]

Road A / Harbour Boulevarde
Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh
South: Harbour Boulevarde
2 T1 198 2.1 198 2.1 0.216 6.4 LOSA 1.4 9.8 0.60 0.62 42.0
3 R2 4 0.0 4 0.0 0.216 11.0 LOSB 1.4 9.8 0.60 0.62 40.9
Approach 202 21 202 2.1 0.216 6.5 LOSA 1.4 9.8 0.60 0.62 41.9
East: Road A
4 L2 6 00 6 0.0 0.333 44 LOSA 2.2 155 0.51 0.68 24.8
6 R2 362 2.0 362 2.0 0.333 9.2 LOSA 2.2 15.5 0.51 0.68 24.8
Approach 368 2.0 368 2.0 0.333 9.1 LOSA 2.2 155 0.51 0.68 24.8
North: Harbour Boulevarde
7 L2 516 2.0 423 2.0 0.387 3.2 LOSA 35 25.1 0.06 0.43 23.3
8 T1 284 19 233 1.8 0.387 3.4 LOSA 3.5 25.1 0.06 0.43 36.9
Approach 800 2.0 656N1 2.0 0.387 3.3 LOSA 35 25.1 0.06 0.43 25.7
All Vehicles 1371 2.0 1226N1 2.2 0.387 5.6 LOSA BI5 25.1 0.29 0.54 29.0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 72.6 %
Number of Iterations: 20 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.
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MOVEMENT SUMMARY

V' site: E [Road A / Harbour Boulevarde 2018 PM Peak] ®®Network: N101 [2018 PM Peak]

Road A / Harbour Boulevarde
Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh
South: Harbour Boulevarde
2 T1 296 21 296 2.1 0.382 83 LOSA 2.7 19.1 0.78 0.78 40.3
3 R2 6 0.0 6 0.0 0.382 12.8 LOSB 2.7 19.1 0.78 0.78 39.6
Approach 302 21 302 2.1 0.382 84 LOSA 2.7 19.1 0.78 0.78 40.3
East: Road A
4 L2 4 00 4 0.0 0.443 4.0 LOSA 34 23.8 0.47 0.64 25.0
6 R2 543 1.9 543 1.9 0.443 8.7 LOSA 34 23.8 0.47 0.64 25.0
Approach 547 1.9 547 1.9 0.443 8.7 LOSA 34 23.8 0.47 0.64 25.0
North: Harbour Boulevarde
7 L2 344 1.8 286 1.8 0.268 3.2 LOSA 2.2 15.7 0.07 0.43 23.3
8 T1 191 2.2 158 2.2 0.268 34 LOSA 2.2 15.7 0.07 0.43 36.7
Approach 535 2.0 444n1 2.0 0.268 3.3 LOSA 2.2 15.7 0.07 0.43 25.6
All Vehicles 1384 2.0 1293n: 2.1 0.443 6.8 LOSA 34 23.8 0.41 0.60 30.1

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.6 %
Number of Iterations: 19 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.
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MOVEMENT SUMMARY

Vsite: F [Road B / Harbour Boulevarde 2018 AM Peak] ®¥Network: N101 [2018 AM Peak]

Road B / Harbour Boulevarde
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh

SouthEast: Harbour Boulevarde

5 T1 149 21 149 2.1 0.081 0.0 LOSA 0.0 0.3 0.03 0.02 59.2
6 R2 5 00 5 0.0 0.081 6.3 LOSA 0.0 0.3 0.03 0.02 57.5
Approach 155 20 155 2.0 0.081 0.3 NA 0.0 0.3 0.03 0.02 59.1
NorthEast: Road B

7 L2 5 00 5 0.0 0.061 6.1 LOSA 0.2 1.4 0.35 0.63 49.0
9 R2 53 2.0 53 2.0 0.061 7.0 LOSA 0.2 1.4 0.35 0.63 49.0
Approach 58 1.8 58 1.8 0.061 6.9 LOSA 0.2 14 0.35 0.63 49.0
NorthWest: Harbour Boulevarde

10 L2 76 1.4 62 1.4 0.126 56 LOSA 0.0 0.0 0.00 0.16 56.1
11 T1 215 2.0 177 1.9 0.126 0.0 LOSA 0.0 0.0 0.00 0.16 55.1
Approach 291 1.8 239n1 1.8 0.126 15 NA 0.0 0.0 0.00 0.16 55.6
All Vehicles 503 1.9 452n1 2.1 0.126 1.7 NA 0.2 14 0.06 0.17 55.6

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average
delay is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 72.6 %
Number of Iterations: 20 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.
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MOVEMENT SUMMARY

Vsite: F [Road B / Harbour Boulevarde 2018 PM Peak] ®®Network: N101 [2018 PM Peak]

Road B / Harbour Boulevarde
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh
SouthEast: Harbour Boulevarde
5 T1 224 23 224 23 0.120 0.0 LOSA 0.0 0.3 0.02 0.01 59.5
6 R2 5 00 5 0.0 0.120 6.0 LOSA 0.0 0.3 0.02 0.01 57.7
Approach 229 23 229 230.120 0.2 NA 0.0 0.3 0.02 0.01 59.4
NorthEast: Road B
7 L2 5 00 5 0.0 0.092 59 LOSA 0.3 2.2 0.36 0.65 48.9
9 R2 80 2.6 80 2.6 0.092 71 LOSA 0.3 2.2 0.36 0.65 48.9
Approach 85 25 85 2.5 0.092 7.0 LOSA 0.3 2.2 0.36 0.65 48.9
NorthWest: Harbour Boulevarde
10 L2 51 21 42 2.1 0.085 5.6 LOSA 0.0 0.0 0.00 0.16 56.1
11 T1 143 2.2 119 2.2 0.085 0.0 LOSA 0.0 0.0 0.00 0.16 55.1
Approach 194 2.2 161Nt 2.2 0.085 15 NA 0.0 0.0 0.00 0.16 55.6
All Vehicles 508 2.3 476N1 2.4 0.120 1.8 NA 0.3 22 0.07 0.18 55.7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average
delay is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.6 %
Number of Iterations: 19 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.
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MOVEMENT SUMMARY

Vsite: G [Road C/Harbour Boulevarde 2018 AM Peak] ®¥Network: N101 [2018 AM Peak]

Road C / Harbour Boulevarde
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh
East: Harbour Boulevarde
5 T1 74 14 74 1.4 0.042 0.1 LOSA 0.0 0.3 0.04 0.04 56.8
6 R2 5 00 5 0.0 0.042 6.0 LOSA 0.0 0.3 0.04 0.04 56.4
Approach 79 13 79 1.3 0.042 0.5 NA 0.0 0.3 0.04 0.04 56.7
North: Road C
7 L2 5 00 5 0.0 0.073 5.8 LOSA 0.2 1.7 0.26 0.59 49.5
9 R2 74 1.4 74 1.4 0.073 6.3 LOSA 0.2 1.7 0.26 0.59 49.5
Approach 79 13 79 1.3 0.073 6.3 LOSA 0.2 1.7 0.26 0.59 49.5
West: Harbour Boulevarde
10 L2 107 2.0 89 1.9 0.095 5.6 LOSA 0.0 0.0 0.00 0.30 55.4
11 T1 107 2.0 89 1.9 0.095 0.0 LOSA 0.0 0.0 0.00 0.30 54.1
Approach 215 2.0 178N1 1.9 0.095 2.8 NA 0.0 0.0 0.00 0.30 55.0
All Vehicles 373 1.7 336N1 1.9 0.095 3.1 NA 0.2 1.7 0.07 0.30 53.8

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average
delay is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 72.6 %
Number of Iterations: 20 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.
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MOVEMENT SUMMARY

Vsite: G [Road C/Harbour Boulevarde 2018 PM Peak] ®®Network: N101 [2018 PM Peak]

Road C / Harbour Boulevarde
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh

East: Harbour Boulevarde

5 T1 112 19 112 1.9 0.061 0.0 LOSA 0.0 0.2 0.02 0.03 58.0
6 R2 5 00 5 0.0 0.061 59 LOSA 0.0 0.2 0.02 0.03 56.6
Approach 117 18 117 1.8 0.061 0.3 NA 0.0 0.2 0.02 0.03 57.8
North: Road C

7 L2 5 00 5 0.0 0.108 5.7 LOSA 0.4 2.6 0.26 0.60 49.5
9 R2 112 19 112 1.9 0.108 6.3 LOSA 0.4 2.6 0.26 0.60 49.5
Approach 117 18 117 1.8 0.108 6.3 LOSA 0.4 2.6 0.26 0.60 49.5
West: Harbour Boulevarde

10 L2 71 15 59 1.5 0.063 5.6 LOSA 0.0 0.0 0.00 0.29 55.5
11 T1 72 15 60 1.5 0.063 0.0 LOSA 0.0 0.0 0.00 0.29 54.1
Approach 142 15 119v1 1.5 0.063 2.8 NA 0.0 0.0 0.00 0.29 55.0
All Vehicles 376 1.7 353n1 1.8 0.108 3.1 NA 0.4 2.6 0.09 0.31 53.2

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average
delay is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.6 %
Number of Iterations: 19 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.
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MOVEMENT SUMMARY

¥ site: H [Boat Ramp / Business Park / Harbour #¥Network: N101 [2018 AM
Boulevarde 2018 AM Peak] Peak]
Boat Ramp / Business Park / Harbour Boulevarde

Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h

South: Busniess Park

1 L2 61 1.7 61 1.7 0.050 39 LOSA 0.2 1.7 0.09 0.48 52.3
2 T1 5 00 5 0.0 0.050 41 LOSA 0.2 1.7 0.09 0.48 56.3
3 R2 5 0.0 5 0.0 0.050 8.7 LOSA 0.2 1.7 0.09 0.48 52.3
Approach 72 15 72 1.5 0.050 43 LOSA 0.2 1.7 0.09 0.48 52.8
East: Harbour Boulevarde

4 L2 5 00 5 0.0 0.017 42 LOSA 0.1 0.5 0.21 0.48 50.7
5 T1 11 0.0 11 0.0 0.017 43 LOSA 0.1 0.5 0.21 0.48 34.9
6 R2 5 00 5 0.0 0.017 9.0 LOSA 0.1 0.5 0.21 0.48 52.4
Approach 21 0.0 21 0.0 0.017 55 LOSA 0.1 0.5 0.21 0.48 47.4
North: Boat Ramp

7 L2 5 00 5 0.0 0.011 42 LOSA 0.0 0.3 0.22 0.48 50.5
8 T1 5 00 5 0.0 0.011 44 LOSA 0.0 0.3 0.22 0.48 55.1
9 R2 3 0.0 3 0.0 0.011 9.0 LOSA 0.0 0.3 0.22 0.48 50.5
Approach 14 0.0 14 0.0 0.011 54 LOSA 0.0 0.3 0.22 0.48 52.9
West: Harbour Boulevarde

10 L2 4 0.0 4 0.0 0.061 3.9 LOSA 0.3 2.0 0.08 0.61 49.3
11 T1 15 0.0 12 0.0 0.061 40 LOSA 0.3 2.0 0.08 0.61 36.1
12 R2 87 1.2 73 1.2 0.061 8.7 LOSA 0.3 2.0 0.08 0.61 50.8
Approach 106 1.0 89n1 1.0 0.061 79 LOSA 0.3 2.0 0.08 0.61 49.8
All Vehicles 213 1.0 195n1 1.1 0.061 6.1 LOSA 0.3 2.0 0.11 0.54 50.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 72.6 %
Number of Iterations: 20 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.
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MOVEMENT SUMMARY

¥ site: H [Boat Ramp / Business Park / Harbour ®®Network: N101 [2018 PM
Boulevarde 2018 PM Peak] Peak]
Boat Ramp / Business Park / Harbour Boulevarde

Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h

South: Busniess Park

1 L2 92 23 92 2.3 0.072 40 LOSA 0.4 25 0.11 0.47 52.3
2 Tl 5 00 5 0.0 0.072 41 LOSA 0.4 25 0.11 0.47 56.3
3 R2 5 00 5 0.0 0.072 8.7 LOSA 0.4 25 0.11 0.47 52.3
Approach 102 2.1 102 2.1 0.072 42 LOSA 0.4 2.5 0.11 0.47 52.7
East: Harbour Boulevarde

4 L2 5 00 5 0.0 0.020 41 LOSA 0.1 0.6 0.17 0.47 51.1
5 T1 16 0.0 16 0.0 0.020 42 LOSA 0.1 0.6 0.17 0.47 35.7
6 R2 5 0.0 5 0.0 0.020 8.9 LOSA 0.1 0.6 0.17 0.47 52.8
Approach 26 0.0 26 0.0 0.020 51 LOSA 0.1 0.6 0.17 0.47 46.7
North: Boat Ramp

7 L2 5 00 5 0.0 0.011 41 LOSA 0.1 0.4 0.18 0.49 50.4
8 T1 5 00 5 0.0 0.011 42 LOSA 0.1 0.4 0.18 0.49 55.1
9 R2 4 0.0 4 0.0 0.011 89 LOSA 0.1 0.4 0.18 0.49 50.4
Approach 15 0.0 15 0.0 0.011 55 LOSA 0.1 0.4 0.18 0.49 52.7
West: Harbour Boulevarde

10 L2 3 00 3 0.0 0.042 3.9 LOSA 0.2 1.4 0.08 0.60 49.4
11 T1 11 0.0 9 0.0 0.042 40 LOSA 0.2 1.4 0.08 0.60 36.2
12 R2 58 1.8 49 1.8 0.042 8.7 LOSA 0.2 1.4 0.08 0.60 50.8
Approach 72 15 61N 1.4 0.042 7.8 LOSA 0.2 1.4 0.08 0.60 49.8
All Vehicles 215 15 204nN1 1.5 0.072 55 LOSA 0.4 2.5 0.11 0.51 51.1

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.6 %
Number of Iterations: 19 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.
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SITE LAYOUT

v'Site: | [Road D / Harbour Boulevarde 2018 AM Peak]
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MOVEMENT SUMMARY

Vsite: | [Road D/ Harbour Boulevarde 2018 AM Peak] ®¥Network: N101 [2018 AM Peak]

Road D / Harbour Boulevarde
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh

East: Harbour Boulevarde

5 T1 5 00 5 0.0 0.006 0.0 LOSA 0.0 0.2 0.06 0.29 42.6
6 R2 5 00 5 0.0 0.006 55 LOSA 0.0 0.2 0.06 0.29 52.9
Approach 11 0.0 11 0.0 0.006 2.8 NA 0.0 0.2 0.06 0.29 50.9
North: Road D

7 L2 5 00 5 0.0 0.012 5.6 LOSA 0.0 0.3 0.04 0.57 50.1
9 R2 11 0.0 11 0.0 0.012 5.6 LOSA 0.0 0.3 0.04 0.57 50.7
Approach 16 0.0 16 0.0 0.012 5.6 LOSA 0.0 0.3 0.04 0.57 50.5
West: Harbour Boulevarde

10 L2 15 0.0 13 0.0 0.010 55 LOSA 0.0 0.0 0.00 0.43 52.0
11 T1 5 00 5 0.0 0.010 0.0 LOSA 0.0 0.0 0.00 0.43 46.5
Approach 20 0.0 18v1 0.0 0.010 41 NA 0.0 0.0 0.00 0.43 51.3
All Vehicles 46 0.0 44N1 0.0 0.012 4.3 NA 0.0 0.3 0.03 0.45 50.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average
delay is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 72.6 %
Number of Iterations: 20 (maximum specified: 20)
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MOVEMENT SUMMARY

Vsite: | [Road D / Harbour Boulevarde 2018 PM Peak] ®®Network: N101 [2018 PM Peak]

Road D / Harbour Boulevarde
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh

East: Harbour Boulevarde

5 T1 5 00 5 0.0 0.006 0.0 LOSA 0.0 0.2 0.05 0.29 42.8
6 R2 5 00 5 0.0 0.006 55 LOSA 0.0 0.2 0.05 0.29 52.9
Approach 11 0.0 11 0.0 0.006 2.8 NA 0.0 0.2 0.05 0.29 50.9
North: Road D

7 L2 5 00 5 0.0 0.016 5.6 LOSA 0.1 0.4 0.04 0.57 50.1
9 R2 16 0.0 16 0.0 0.016 5.6 LOSA 0.1 0.4 0.04 0.57 50.7
Approach 21 0.0 21 0.0 0.016 5.6 LOSA 0.1 0.4 0.04 0.57 50.5
West: Harbour Boulevarde

10 L2 11 0.0 10 0.0 0.008 55 LOSA 0.0 0.0 0.00 0.39 52.5
11 T1 5 00 5 0.0 0.008 0.0 LOSA 0.0 0.0 0.00 0.39 47.5
Approach 16 0.0 1581 0.0 0.008 37 NA 0.0 0.0 0.00 0.39 51.6
All Vehicles 47 0.0 46N1 0.0 0.016 4.3 NA 0.1 0.4 0.03 0.45 50.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average
delay is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.6 %
Number of Iterations: 19 (maximum specified: 20)

N1 Arrival Flow value is reduced due to capacity constraint at oversaturated upstream lanes.
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With Mitigation



SITE LAYOUT

ﬂ Site: A [Shellharbour Road / Harbour Boulevarde / Wattle Road 2018 AM Peak]

Shellharbour Road / Harbour Boulevarde / Wattle Road
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

B site: A [Shellharbour Road / Harbour Boulevarde / Wattle ##Network: N101 [2018 AM
Road_2018 AM Peak] Peak]

Shellharbour Road / Harbour Boulevarde / Wattle Road
Signals - Fixed Time Isolated Cycle Time = 150 seconds (User-Given Cycle Time)
Common Control Group: CCG1 [TCS2455]

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID  Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h

South: Harbour Boulevarde

1 L2 6 00 6 0.0 0.550 545 LOSD 11.4 81.6 0.76 0.68 24.2
2 T1 1383 3.0 1383 3.0 0.898 58.1 LOSE 11.4 81.6 0.92 0.90 22.4
3 R2 164 2.6 164 2.6 0.334 68.4 LOSE 5.3 38.1 0.92 0.76 19.9
Approach 1554 29 1554 2.9 0.898 59.2 LOSE 11.4 81.6 0.92 0.88 221
East: Shellharbour Road

4 L2 104 3.0 104 3.0 0.528 66.1 LOSE 11.4 82.2 0.96 0.80 19.7
5 T1 237 31 237 3.1 0.528 61.6 LOSE 11.5 82.4 0.96 0.79 29.8
6 R2 564 3.0 564 3.0 0.883 774 LOSE 21.9 156.9 0.98 0.96 26.5
Approach 905 3.0 905 3.0 0.883 720 LOSE 21.9 156.9 0.97 0.90 26.8
North: Wattle Road

7 L2 512 3.1 512 3.1 0.381 81 LOSA 7.7 55.6 0.32 0.66 52.3
8 T1 1138 3.1 1138 3.1 0.757 470 LOSD 26.0 186.7 0.91 0.80 24.2
9 R2 141 3.0 141 3.0 0.576 726 LOSE 9.9 70.9 0.99 0.81 27.4
Approach 1791 3.1 1791 3.1 0.757 379 LOSD 26.0 186.7 0.74 0.76 31.6
West: Shellharbour Road

10 L2 242 3.0 242 3.0 0.613 48.4 LOSD 13.8 99.2 0.84 0.80 32.9
11 T1 356 3.0 356 3.0 0.552 62.3 LOSE 121 86.5 0.97 0.80 29.9
12 R2 4 0.0 4 0.0 0.010 53.7 LOSD 0.2 1.6 0.80 0.64 22.3
Approach 602 3.0 602 3.0 0.613 56.6 LOSE 13.8 99.2 0.91 0.80 31.0
All Vehicles 4852 3.0 4852 3.0 0.898 53.4 LOSD 26.0 186.7 0.87 0.83 27.4

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)

Movement Performance - Pedestrians

Mov Demand Average Levelof  Average Back of Queue Prop. Effective
ID  Description Flow Delay Service Pedestrian Distance Queued  Stop Rate
ped/h sec ped m per ped
P1 South Full Crossing 53 69.3 LOSF 0.2 0.2 0.96 0.96
P2 East Full Crossing 53 50.5 LOSE 0.2 0.2 0.82 0.82
P3 North Full Crossing 53 69.3 LOSF 0.2 0.2 0.96 0.96
P4 West Full Crossing 53 50.5 LOSE 0.2 0.2 0.82 0.82
All Pedestrians 211 59.9 LOS E 0.89 0.89

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)



Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY

ﬂ Site: A [Shellharbour Road / Harbour Boulevarde / Wattle Road 2018 AM Peak]

Shellharbour Road / Harbour Boulevarde / Wattle Road
Signals - Fixed Time Isolated Cycle Time = 150 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program

Phase Sequence: Variable Phasing

Reference Phase: Phase A

Input Phase Sequence: A, B1*, B2*, C, D, E1*, E2*, F
Output Phase Sequence: A, B2*, C, D, E2*, F

(* Variable Phase)

Phase Timing Results

Phase A B2 C D E2 F
Phase Change Time(sec) 0 19 41 71 88 91
Green Time (sec) 13 16 24 11 *** 53
Phase Time (sec) 19 /22 30 17 3 59
Phase Split 13% 15% 20% 11% 2% 39%

See the Phase Information section in the Detailed Output report for more detailed information

including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

*** No green time has been calculated for this phase because the next phase starts during its intergreen time.
This occurs with overlap phasing where there is no single movement connecting this phase to the next, or
where the only such movement is a dummy movement with zero minimum green time specified.

If a green time is required for this phase, specify a dummy movement with a non-zero minimum green time.
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REF: Reference Phase
VAR: Variable Phase

===) Normal Movement mmmmm) Permitted/Opposed
mm)  Slip/Bypass-Lane Movement mmmm) Opposed Slip/Bypass-Lane
s Stopped Movement ———] Turn On Red

==—=) Other Movement Class (MC) Running === Undetected Movement
s Mixed Running & Stopped MCs =——=p Continuous Movement
———] Other Movement Class (MC) Stopped o Phase Transition Applied
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SITE LAYOUT

ﬂ Site: A [Shellharbour Road / Harbour Boulevarde / Wattle Road 2018 PM Peak]

Shellharbour Road / Harbour Boulevarde / Wattle Road
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Bsica [Shellharbour Road / Harbour Boulevarde / Wattle ®®Network: N101 [2018 PM
Road_2018 PM Peak] Peak]

Shellharbour Road / Harbour Boulevarde / Wattle Road
Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time - Program)
Common Control Group: CCG1 [TCS2455]

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID  Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h

South: Harbour Boulevarde

1 L2 4 00 4 0.0 0427 55.6 LOSE 11.4 81.6 0.88 0.75 23.9
2 T1 876 3.0 876 3.0 0.698 529 LOSD 11.4 81.6 0.95 0.82 23.8
3 R2 105 2.9 105 2.9 0.714 876 LOSF 4.2 29.8 1.00 0.80 16.8
Approach 985 2.9 985 2.9 0.714 56.6 LOSE 11.4 81.6 0.96 0.81 22.8
East: Shellharbour Road

4 L2 148 2.7 148 2.7 0.455 525 LOSD 14.2 102.1 0.87 0.79 23.0
5 T1 337 3.0 337 3.0 0.455 474 LOSD 14.8 106.0 0.88 0.75 33.6
6 R2 358 3.1 358 3.1 0.914 93.6 LOSF 15.0 108.0 1.00 1.00 23.8
Approach 843 3.0 843 3.0 0.914 679 LOSE 15.0 108.0 0.93 0.86 27.2
North: Wattle Road

7 L2 324 31 324 3.1 0.237 7.3 LOSA 34 24.3 0.24 0.63 52.9
8 T1 1621 3.0 1621 3.0 0.928 625 LOSE 46.0 330.0 0.88 0.97 20.2
9 R2 201 3.0 201 3.0 0.713 422 LOSD 9.0 64.7 1.00 0.84 35.3
Approach 2146 3.0 2146 3.0 0.928 52.3 LOSD 46.0 330.0 0.80 0.91 25.6
West: Shellharbour Road

10 L2 153 3.3 153 3.3 0.204 204 LOSC 4.6 32.8 0.64 0.72 44.0
11 T1 225 31 225 3.1 0.204 43.3 LOSD 6.1 43.9 0.80 0.65 35.3
12 R2 7 00 7 0.0 0.035 70.5 LOSE 0.5 3.2 0.92 0.66 18.6
Approach 38 3.1 385 3.1 0.204 347 LOSC 6.1 43.9 0.74 0.68 37.9
All Vehicles 4359 3.0 4359 3.0 0.928 547 LOSD 46.0 330.0 0.85 0.86 26.4

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)

Movement Performance - Pedestrians

Mov Demand Average Levelof  Average Back of Queue Prop. Effective
ID  Description Flow Delay  Service Pedestrian Distance Queued  Stop Rate
ped/h sec ped m per ped
P1 South Full Crossing 53 57.3 LOS E 0.2 0.2 0.88 0.88
P2 East Full Crossing 53 39.7 LOS D 0.2 0.2 0.73 0.73
P3 North Full Crossing 53 55.6 LOS E 0.2 0.2 0.86 0.86
P4 West Full Crossing 53 58.2 LOS E 0.2 0.2 0.88 0.88
All Pedestrians 211 52.7 LOS E 0.84 0.84

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.



Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY

ﬂ Site: A [Shellharbour Road / Harbour Boulevarde / Wattle Road 2018 PM Peak]

Shellharbour Road / Harbour Boulevarde / Wattle Road
Signals - Fixed Time Isolated Cycle Time = 95 seconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program

Phase Sequence: Variable Phasing

Reference Phase: Phase C

Input Phase Sequence: A, B1*, B2*, C, D, E1*, E2*, F
Output Phase Sequence: A, B2*, C, D, E2*, F

(* Variable Phase)

Phase Timing Results

Phase A B2 C D E2 F
Phase Change Time (sec) 78 91 0 | 25 37 47
Green Time (sec) 7 |19 6 4 |25
Phase Time (sec) 13/4 25 12 10 31
Phase Split 14% 4% 26% 13%11% 33%

See the Phase Information section in the Detailed Output report for more detailed information

including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

*** No green time has been calculated for this phase because the next phase starts during its intergreen time.
This occurs with overlap phasing where there is no single movement connecting this phase to the next, or
where the only such movement is a dummy movement with zero minimum green time specified.

If a green time is required for this phase, specify a dummy movement with a non-zero minimum green time.
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REF: Reference Phase
VAR: Variable Phase

===) Normal Movement mmmmm) Permitted/Opposed
mm)  Slip/Bypass-Lane Movement mmmm) Opposed Slip/Bypass-Lane
s Stopped Movement ———] Turn On Red

==—=) Other Movement Class (MC) Running === Undetected Movement
s Mixed Running & Stopped MCs =——=p Continuous Movement
———] Other Movement Class (MC) Stopped o Phase Transition Applied
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SITE LAYOUT

ﬂ Site: B [Addison Street / Harbour Boulevarde 2018 AM Peak]
Addison Street / Harbour Boulevarde
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

B site: B [Addison Street / Harbour Boulevarde_2018 AM #®¥Network: N101 [2018 AM
Peak] Peak]
Addison Street / Harbour Boulevarde

Signals - Fixed Time Isolated Cycle Time = 150 seconds (User-Given Cycle Time)
Common Control Group: CCG1 [TCS2455]

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh
South: Harbour Boulevarde
2 T1 1127 3.0 1127 3.0 0.494 59 LOSA 9.5 68.2 0.38 0.34 49.0
3 R2 104 29 104 2.9 0.339 65.4 LOSE 6.8 48.6 0.93 0.78 27.5
Approach 1231 3.0 1231 3.0 0.494 11.0 LOSB 9.5 68.2 0.42 0.38 43.4
East: Addison Street
4 L2 51 2.0 51 2.0 0.862 81.1 LOSF 10.8 77.5 1.00 0.96 16.7
6 R2 192 3.1 192 3.1 0.862 86.6 LOSF 10.8 77.5 1.00 0.97 15.9
Approach 243 29 243 2.9 0.862 854 LOSF 10.8 77.5 1.00 0.97 16.0
North: Harbour Boulevarde
7 L2 123 33 123 3.3 0.082 42 LOSA 0.1 1.0 0.02 0.54 52.1
8 T1 717 31 717 3.1 0.320 2.8 LOSA 4.1 29.7 0.10 0.09 34.9
Approach 840 3.1 840 3.1 0.320 3.0 LOSA 4.1 29.7 0.09 0.16 43.6
All Vehicles 2314 3.0 2314 3.0 0.862 159 LOSB 10.8 77.5 0.36 0.36 34.6

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)

Movement Performance - Pedestrians

Mov Demand Average Levelof  Average Back of Queue Prop. Effective
ID  Description Flow Delay Service Pedestrian Distance Queued  Stop Rate
ped/h sec ped m per ped
P1 South Full Crossing 53 69.3 LOSF 0.2 0.2 0.96 0.96
P2 East Full Crossing 53 17.8 LOS B 0.1 0.1 0.49 0.49
All Pedestrians 105 43.5 LOS E 0.72 0.72

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY

ﬂ Site: B [Addison Street / Harbour Boulevarde 2018 AM Peak]

Addison Street / Harbour Boulevarde
Signals - Fixed Time Isolated Cycle Time = 150 seconds (User-Given Cycle Time)

Phase Times determined by the program
Phase Sequence: Variable Phasing
Reference Phase: Phase A

Input Phase Sequence: A, C, D

Output Phase Sequence: A, C, D

Phase Timing Results

Phase A C D
Phase Change Time (sec) 0 34 65
Green Time (sec) 28 25|79
Phase Time (sec) 34 31 85
Phase Split 23% 21% 57%

See the Phase Information section in the Detailed Output report for more detailed information

including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Phase A REF Phase C Phase D
Harbour Harbour Harbour
Boulevarde Boulevarde Boulevarde
IL L L
i L L
& v @ .
8 [u— § B [u— § B [l
- £ = 3 L s
| ) | ) | )
— [— —
Ir Ir Ir
Harbour Harbour Harbour
Boulevarde Boulevarde Boulevarde
REF: Reference Phase
VAR: Variable Phase
====) Normal Movement mmms) Permitted/Opposed
mm==) Slip/Bypass-Lane Movement mmmm) Opposed Slip/Bypass-Lane
mmmmm]  Stopped Movement ———] TurnOnRed
=——=) Other Movement Class (MC) Running == Undetected Movement
mm===) Mixed Running & Stopped MCs =——=) Continuous Movement
———] Other Movement Class (MC) Stopped L ] Phase Transition Applied
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SITE LAYOUT

ﬂ Site: B [Addison Street / Harbour Boulevarde_ 2018 PM Peak]
Addison Street / Harbour Boulevarde
Signals - Fixed Time Isolated

N Harbour Boulevarde
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Addison Street

Harbour Boulevarde
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MOVEMENT SUMMARY

B site: B [Addison Street / Harbour Boulevarde_2018 PM ##Network: N101 [2018 PM
Peak] Peak]
Addison Street / Harbour Boulevarde

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time - Program)
Common Control Group: CCG1 [TCS2455]

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh
South: Harbour Boulevarde
2 T1 751 31 751 3.1 0.432 9.1 LOSA 5.3 38.0 0.58 0.50 4.7
3 R2 68 1.5 68 1.5 0.452 51.3 LOSD 3.9 27.5 0.98 0.78 31.1
Approach 819 29 819 2.9 0.452 126 LOSB 5.3 38.0 0.61 0.52 41.8
East: Addison Street
4 L2 78 3.8 78 3.8 0.365 335 LOSC 5.9 42.7 0.81 0.78 29.0
6 R2 128 3.1 128 3.1 0.365 376 LOSD 5.9 42.7 0.85 0.78 27.2
Approach 206 34 206 3.4 0.365 36.0 LOSD 5.9 42.7 0.83 0.78 27.9
North: Harbour Boulevarde
7 L2 185 3.2 185 3.2 0.133 47 LOSA 0.9 6.4 0.10 0.56 51.4
8 T1 1074 3.0 1074 3.0 0.534 2.2 LOSA 4.9 35.4 0.17 0.15 37.9
Approach 1259 3.0 1259 3.0 0.534 26 LOSA 4.9 35.4 0.16 0.21 45.1
All Vehicles 2284 3.0 2284 3.0 0.534 9.2 LOSA 5.9 42.7 0.38 0.37 39.4

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)

Movement Performance - Pedestrians

Mov Demand Average Levelof  Average Back of Queue Prop. Effective
ID  Description Flow Delay Service Pedestrian Distance Queued  Stop Rate
ped/h sec ped m per ped
P1 South Full Crossing 53 69.3 LOSF 0.2 0.2 0.96 0.96
P2 East Full Crossing 53 14.6 LOS B 0.1 0.1 0.61 0.61
All Pedestrians 105 41.9 LOS E 0.79 0.79

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY

ﬂ Site: B [Addison Street / Harbour Boulevarde_ 2018 PM Peak]

Addison Street / Harbour Boulevarde
Signals - Fixed Time Isolated Cycle Time = 70 seconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program

Phase Sequence: Variable Phasing

Reference Phase: Phase C

Input Phase Sequence: A, B1*, B2*, C, D, E1*, E2*, F
Output Phase Sequence: A,C, D, F

(* Variable Phase)

Phase Timing Results

Phase A C D F
Phase Change Time (sec) 58 0 18 30
Green Time (sec) 6 14 6 22
Phase Time (sec) 10 20 12 | 28
Phase Split 14% 29% 17% 40%

See the Phase Information section in the Detailed Output report for more detailed information

including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.
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SIDRA INTERSECTION 7.0 | Copyright © 2000-2017 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: ARCADIS AUSTRALIA PACIFIC PTY LIMITED | Processed: Thursday, 16 August 2018 8:16:10 AM
Project: C:\Users\ifaz4533\Desktop\Shell Cove Precinct TIA\14082018_02 SIDRA Model\Precinct A_2018 Existing - Mitigation.sip7



SITE LAYOUT

?Site: C [Brigantine Drive / Harbour Boulevarde 2018 AM Peak]

Brigantine Drive / Harbour Boulevarde
Roundabout

1N Harbour Boulevarde
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MOVEMENT SUMMARY

¥site: C [Brigantine Drive / Harbour Boulevarde_2018 AM #®¥Network: N101 [2018 AM
Peak] Peak]
Brigantine Drive / Harbour Boulevarde

Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh
South: Harbour Boulevarde
1 L2 5 00 5 0.0 0.477 59 LOSA 3.9 27.8 0.62 0.60 35.2
2 T1 517 31 517 3.1 0.477 6.2 LOSA 3.9 27.8 0.62 0.60 43.9
3 R2 1 00 1 0.0 0477 10.5 LOSB 3.9 27.8 0.62 0.60 52.4
Approach 523 3.0 523 3.0 0.477 6.2 LOSA 3.9 27.8 0.62 0.60 43.8
East: Brigantine Drive
4 L2 1 00 1 0.0 0.213 9.7 LOSA 14 10.1 0.81 0.84 42.6
5 T1 36 29 36 2.9 0.213 10.1 LOSB 14 10.1 0.81 0.84 38.4
6 R2 98 2.2 98 2.2 0.213 145 LOSB 1.4 10.1 0.81 0.84 42.6
Approach 135 23 135 2.3 0.213 13.3 LOSB 14 10.1 0.81 0.84 41.3
North: Harbour Boulevarde
7 L2 24 43 24 4.3 0.560 47 LOSA 6.2 44.4 0.45 0.47 52.4
8 T1 653 3.1 653 3.1 0.560 49 LOSA 6.2 44.4 0.45 0.47 47.7
9 R2 97 33 97 3.3 0.560 9.3 LOSA 6.2 44.4 0.45 0.47 35.3
Approach 774 31 774 3.1 0.560 55 LOSA 6.2 44.4 0.45 0.47 45.7
West: Brigantine Drive
10 L2 113 2.8 113 2.8 0.262 8.1 LOSA 1.8 125 0.77 0.78 25.1
11 T1 69 3.0 69 3.0 0.262 8.3 LOSA 1.8 125 0.77 0.78 49.1
12 R2 7 00 7 0.0 0.262 12.7 LOSB 1.8 125 0.77 0.78 25.1
Approach 189 238 189 2.8 0.262 8.3 LOSA 18 125 0.77 0.78 40.4
All Vehicles 1621 3.0 1621 3.0 0.560 6.7 LOSA 6.2 44.4 0.57 0.58 44.2

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)
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SITE LAYOUT

?Site: C [Brigantine Drive / Harbour Boulevarde 2018 PM Peak]

Brigantine Drive / Harbour Boulevarde
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MOVEMENT SUMMARY

?Site: C [Brigantine Drive / Harbour Boulevarde_2018 PM Peak]

Brigantine Drive / Harbour Boulevarde
Roundabout

Movement Performance - Vehicles

Mov oD Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective  Average
ID ~ Mov Total HV Satn Delay Service Vehicles Distance Queued  Stop Rate Speed
veh/h % \ sec veh m per veh km/h

South: Harbour Boulevarde

1 L2 7 0.0 0.798 12.9 LOS A 13.2 94.8 0.97 1.00 31.3
2 Tl 776 3.0 0.798 13.3 LOS A 13.2 94.8 0.97 1.00 47.0
3 R2 2 0.0 0.798 17.5 LOS B 13.2 94.8 0.97 1.00 47.8
Approach 785 29 0.798 13.3 LOS A 13.2 94.8 0.97 1.00 46.9
East: Brigantine Drive
4 L2 1 0.0 0.265 8.2 LOS A 1.7 12.3 0.73 0.80 48.1
5 T1 54 3.9 0.265 8.6 LOS A 1.7 12.3 0.73 0.80 39.4
6 R2 149 3.5 0.265 13.0 LOS A 1.7 12.3 0.73 0.80 50.0
Approach 204 3.6 0.265 11.8 LOS A 1.7 12.3 0.73 0.80 47.6
North: Harbour Boulevarde
7 L2 16 0.0 0.417 4.3 LOS A 4.0 28.8 0.32 0.47 52.8
8 T1 435 3.1 0.417 4.6 LOS A 4.0 28.8 0.32 0.47 52.7
9 R2 144 2.9 0417 9.0 LOS A 4.0 28.8 0.32 0.47 29.5
Approach 595 3.0 0417 57 LOSA 4.0 28.8 0.32 0.47 46.1
West: Brigantine Drive
10 L2 75 2.8 0.290 11.9 LOS A 2.1 15.4 0.96 0.94 42.2
11 T1 46 2.3 0.290 12.1 LOS A 2.1 15.4 0.96 0.94 45.2
12 R2 5 0.0 0.290 16.4 LOS B 2.1 15.4 0.96 0.94 40.8
Approach 126 2.5 0.290 12.2 LOS A 21 15.4 0.96 0.94 43.3
All Vehicles 1711 3.0 0.798 10.4 LOS A 13.2 94.8 0.72 0.79 46.5

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

?Site: D [Cove Boulevarde / Harbour Boulevarde 2018 AM Peak]
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MOVEMENT SUMMARY

¥site: D [Cove Boulevarde / Harbour Boulevarde 2018 AM #¥Network: N101 [2018 AM
Peak] Peak]
Cove Boulevarde / Harbour Boulevarde

Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh
South: Harbour Boulevarde
1 L2 195 3.2 195 3.2 0.175 45 LOSA 11 8.0 0.41 0.52 47.5
2 T1 361 29 361 2.9 0.260 43 LOSA 1.9 134 0.41 0.47 31.9
3 R2 4 00 4 0.0 0.260 8.8 LOSA 1.9 13.4 0.41 0.47 36.4
Approach 560 3.0 560 3.0 0.260 44 LOSA 1.9 134 0.41 0.49 40.7
East: Cove Boulevarde
4 L2 2 00 2 0.0 0.106 11.0 LOSB 0.7 5.1 0.87 0.81 23.7
5 T1 39 27 39 2.7 0.106 11.3 LOSB 0.7 5.1 0.87 0.81 41.3
6 R2 14 0.0 14 0.0 0.106 15.8 LOSB 0.7 5.1 0.87 0.81 23.7
Approach 55 1.9 55 1.9 0.106 124 LOSB 0.7 5.1 0.87 0.81 38.1
North: Harbour Boulevarde
7 L2 1 00 1 0.0 0.645 9.2 LOSA 7.3 52.3 0.88 0.87 42.5
8 T1 487 3.0 487 3.0 0.645 9.5 LOSA 7.3 52.3 0.88 0.87 40.5
9 R2 103 3.1 103 3.1 0.645 142 LOSB 7.3 52.3 0.88 0.87 47.6
Approach 592 3.0 592 3.0 0.645 10.3 LOSB 7.3 52.3 0.88 0.87 42.2
West: Cove Boulevarde
10 L2 194 33 194 3.3 0.663 9.7 LOSA 6.7 47.9 0.80 0.91 37.2
11 T1 61 34 61 3.4 0.663 9.9 LOSA 6.7 47.9 0.80 0.91 39.5
12 R2 311 31 311 3.1 0.663 145 LOSB 6.7 47.9 0.80 0.91 37.2
Approach 565 3.2 565 3.2 0.663 124 LOSB 6.7 47.9 0.80 0.91 37.5
All Vehicles 1772 3.0 1772 3.0 0.663 9.2 LOSA 7.3 52.3 0.71 0.76 40.0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)
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MOVEMENT SUMMARY

¥site: D [Cove Boulevarde / Harbour Boulevarde 2018 PM ##Network: N101 [2018 PM
Peak] Peak]
Cove Boulevarde / Harbour Boulevarde

Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh
South: Harbour Boulevarde
1 L2 294 3.2 294 3.2 0.282 52 LOSA 1.9 135 0.52 0.59 46.8
2 T1 542 31 542 3.1 0.412 49 LOSA 3.2 233 0.55 0.54 30.1
3 R2 3 00 3 0.0 0412 9.4 LOSA 3.2 23.3 0.55 0.54 35.2
Approach 839 31 839 3.1 0.412 5.0 LOSA 3.2 23.3 0.54 0.56 39.4
East: Cove Boulevarde
4 L2 3 00 3 0.0 0.117 85 LOSA 0.7 5.3 0.75 0.74 27.0
5 T1 57 3.7 57 3.7 0.117 8.8 LOSA 0.7 5.3 0.75 0.74 441
6 R2 20 53 20 5.3 0.117 13,5 LOSB 0.7 5.3 0.75 0.74 27.0
Approach 80 39 80 3.9 0.117 10.0 LOSA 0.7 5.3 0.75 0.74 41.2
North: Harbour Boulevarde
7 L2 1 00 1 0.0 0.456 5.8 LOSA 3.8 27.3 0.66 0.65 44.3
8 T1 325 3.2 325 3.2 0.456 6.1 LOSA 3.8 27.3 0.66 0.65 42.6
9 R2 155 34 155 3.4 0.456 10.8 LOSB 3.8 27.3 0.66 0.65 49.1
Approach 481 3.3 481 3.3 0.456 7.6 LOSA 3.8 27.3 0.66 0.65 45.4
West: Cove Boulevarde
10 L2 128 25 128 2.5 0.541 10.3 LOSB 43 31.1 0.82 0.96 36.4
11 T1 40 2.6 40 2.6 0.541 10.6 LOSB 43 31.1 0.82 0.96 38.8
12 R2 206 3.1 206 3.1 0.541 15.2 LOSB 4.3 31.1 0.82 0.96 36.4
Approach 375 238 375 2.8 0.541 13.0 LOSB 4.3 311 0.82 0.96 36.7
All Vehicles 1775 3.1 1775 3.1 0.541 7.6 LOSA 43 31.1 0.64 0.68 40.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)

SIDRA INTERSECTION 7.0 | Copyright © 2000-2017 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: ARCADIS AUSTRALIA PACIFIC PTY LIMITED | Processed: Thursday, 16 August 2018 8:20:46 AM
Project: C:\Users\ifaz4533\Desktop\Shell Cove Precinct TIA\14082018_02 SIDRA Model\Precinct A_2018 Existing - Mitigation.sip7



SITE LAYOUT

‘?Site: E [Road A / Harbour Boulevarde 2018 AM Peak]
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MOVEMENT SUMMARY

Vsite: E [Road A / Harbour Boulevarde 2018 AM Peak] ##Network: N101 [2018 AM Peak]

Road A / Harbour Boulevarde
Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID  Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h
South: Harbour Boulevarde
2 T1 198 21 198 2.1 0.217 6.4 LOSA 1.4 9.9 0.61 0.62 419
3 R2 4 00 4 0.0 0.217 11.0 LOSB 1.4 9.9 0.61 0.62 40.9
Approach 202 21 202 2.1 0.217 6.5 LOSA 14 9.9 0.61 0.62 41.9
East: Road A
4 L2 6 00 6 0.0 0.352 49 LOSA 2.3 16.5 0.56 0.71 24.3
6 R2 362 2.0 362 2.0 0.352 9.6 LOSA 2.3 16.5 0.56 0.71 24.3
Approach 368 2.0 368 2.0 0.352 9.5 LOSA 2.3 16.5 0.56 0.71 243
North: Harbour Boulevarde
7 L2 516 2.0 516 2.0 0.471 3.2 LOSA 4.8 34.5 0.07 0.43 23.3
8 T1 284 19 284 1.9 0.471 3.4 LOSA 4.8 34.5 0.07 0.43 36.7
Approach 800 2.0 800 2.0 0.471 3.3 LOSA 4.8 34.5 0.07 0.43 25.6
All Vehicles 1371 2.0 1371 2.0 0.471 54 LOSA 4.8 34.5 0.28 0.53 28.5

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)
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MOVEMENT SUMMARY

Vsite: E [Road A / Harbour Boulevarde 2018 PM Peak] #®¥Network: N101 [2018 PM Peak]

Road A / Harbour Boulevarde
Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID  Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h
South: Harbour Boulevarde
2 T1 296 21 296 2.1 0.385 8.3 LOSA 2.7 195 0.78 0.78 40.3
3 R2 6 00 6 0.0 0.385 12.8 LOSB 2.7 19.5 0.78 0.78 39.6
Approach 302 21 302 2.1 0.385 84 LOSA 2.7 19.5 0.78 0.78 40.3
East: Road A
4 L2 4 00 4 0.0 0.461 43 LOSA 35 25.0 0.52 0.66 24.7
6 R2 543 1.9 543 1.9 0.461 9.0 LOSA 3.5 25.0 0.52 0.66 24.7
Approach 547 1.9 547 1.9 0.461 9.0 LOSA 35 25.0 0.52 0.66 24.7
North: Harbour Boulevarde
7 L2 344 1.8 344 1.8 0.321 3.2 LOSA 2.8 20.1 0.08 0.43 23.2
8 T1 191 2.2 191 2.2 0.321 3.4 LOSA 2.8 20.1 0.08 0.43 36.6
Approach 535 2.0 535 2.0 0.321 3.3 LOSA 2.8 20.1 0.08 0.43 25.6
All Vehicles 1384 2.0 1384 2.0 0.461 6.7 LOSA 35 25.0 0.41 0.60 29.7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)
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MOVEMENT SUMMARY

Visite: F [Road B / Harbour Boulevarde 2018 AM Peak] ##Network: N101 [2018 AM Peak]

Road B / Harbour Boulevarde
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID  Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h
SouthEast: Harbour Boulevarde
5 T1 149 21 149 2.1 0.082 0.1 LOSA 0.0 0.3 0.03 0.02 59.2
6 R2 5 00 5 0.0 0.082 6.5 LOSA 0.0 0.3 0.03 0.02 57.5
Approach 155 2.0 155 2.0 0.082 0.3 NA 0.0 0.3 0.03 0.02 59.1
NorthEast: Road B
7 L2 5 00 5 0.0 0.064 6.2 LOSA 0.2 15 0.38 0.65 48.7
9 R2 53 2.0 53 2.0 0.064 7.2 LOSA 0.2 15 0.38 0.65 48.7
Approach 58 1.8 58 1.8 0.064 71 LOSA 0.2 15 0.38 0.65 48.7
NorthWest: Harbour Boulevarde
10 L2 76 14 76 1.4 0.153 5.6 LOSA 0.0 0.0 0.00 0.16 56.1
11 T1 215 20 215 2.0 0.153 0.0 LOSA 0.0 0.0 0.00 0.16 55.1
Approach 291 1.8 291 1.8 0.153 15 NA 0.0 0.0 0.00 0.16 55.6
All Vehicles 503 1.9 503 1.9 0.153 1.7 NA 0.2 1.5 0.05 0.17 55.5

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average
delay is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)
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MOVEMENT SUMMARY

Visite: F [Road B / Harbour Boulevarde 2018 PM Peak] #®¥Network: N101 [2018 PM Peak]

Road B / Harbour Boulevarde
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID  Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h
SouthEast: Harbour Boulevarde
5 T1 224 23 224 2.3 0.120 0.0 LOSA 0.0 0.3 0.02 0.01 59.5
6 R2 5 00 5 0.0 0.120 6.2 LOSA 0.0 0.3 0.02 0.01 57.7
Approach 229 23 229 2.3 0.120 0.2 NA 0.0 0.3 0.02 0.01 59.4
NorthEast: Road B
7 L2 5 00 5 0.0 0.095 6.0 LOSA 0.3 2.3 0.38 0.66 48.7
9 R2 80 2.6 80 2.6 0.095 7.3 LOSA 0.3 2.3 0.38 0.66 48.7
Approach 85 25 85 2.5 0.095 7.2 LOSA 0.3 2.3 0.38 0.66 48.7
NorthWest: Harbour Boulevarde
10 L2 51 21 51 2.1 0.102 5.6 LOSA 0.0 0.0 0.00 0.16 56.0
11 T1 143 2.2 143 2.2 0.102 0.0 LOSA 0.0 0.0 0.00 0.16 55.1
Approach 194 22 194 2.2 0.102 15 NA 0.0 0.0 0.00 0.16 55.6
All Vehicles 508 2.3 508 2.3 0.120 1.8 NA 0.3 2.3 0.07 0.18 55.6

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average
delay is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)
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MOVEMENT SUMMARY

Visite: G [Road C / Harbour Boulevarde 2018 AM Peak] ##Network: N101 [2018 AM Peak]

Road C / Harbour Boulevarde
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID  Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h
East: Harbour Boulevarde
5 T1 74 14 74 1.4 0.042 0.1 LOSA 0.0 0.3 0.05 0.04 56.7
6 R2 5 00 5 0.0 0.042 6.2 LOSA 0.0 0.3 0.05 0.04 56.3
Approach 79 13 79 1.3 0.042 0.5 NA 0.0 0.3 0.05 0.04 56.6
North: Road C
7 L2 5 00 5 0.0 0.075 59 LOSA 0.2 18 0.28 0.60 49.4
9 R2 74 14 74 1.4 0.075 6.4 LOSA 0.2 1.8 0.28 0.60 49.4
Approach 79 13 79 1.3 0.075 6.4 LOSA 0.2 1.8 0.28 0.60 49.4
West: Harbour Boulevarde
10 L2 107 2.0 107 2.0 0.114 5.6 LOSA 0.0 0.0 0.00 0.30 55.4
11 T1 107 2.0 107 2.0 0.114 0.0 LOSA 0.0 0.0 0.00 0.30 54.1
Approach 215 2.0 215 2.0 0.114 2.8 NA 0.0 0.0 0.00 0.30 55.0
All Vehicles 373 1.7 373 1.7 0.114 3.1 NA 0.2 1.8 0.07 0.31 53.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average
delay is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)
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MOVEMENT SUMMARY

Visite: G [Road C / Harbour Boulevarde 2018 PM Peak] #®¥Network: N101 [2018 PM Peak]

Road C / Harbour Boulevarde
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID  Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h
East: Harbour Boulevarde
5 T1 112 1.9 112 1.9 0.061 0.0 LOSA 0.0 0.3 0.03 0.03 57.9
6 R2 5 00 5 0.0 0.061 59 LOSA 0.0 0.3 0.03 0.03 56.6
Approach 117 1.8 117 1.8 0.061 0.3 NA 0.0 0.3 0.03 0.03 57.7
North: Road C
7 L2 5 00 5 0.0 0.110 5.8 LOSA 0.4 2.7 0.28 0.60 49.5
9 R2 112 1.9 112 1.9 0.110 6.4 LOSA 0.4 2.7 0.28 0.60 49.5
Approach 117 1.8 117 1.8 0.110 6.4 LOSA 0.4 2.7 0.28 0.60 49.5
West: Harbour Boulevarde
10 L2 71 15 71 15 0.075 5.6 LOSA 0.0 0.0 0.00 0.29 55.5
11 T1 72 15 72 15 0.075 0.0 LOSA 0.0 0.0 0.00 0.29 54.1
Approach 142 15 142 1.5 0.075 2.8 NA 0.0 0.0 0.00 0.29 55.0
All Vehicles 376 1.7 376 1.7 0.110 3.1 NA 0.4 2.7 0.09 0.31 53.3

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average
delay is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)
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MOVEMENT SUMMARY

Vsite: H [Boat Ramp / Business Park / Harbour Boulevarde 2018 ##Network: N101 [2018 AM
AM Peak] Peak]

Boat Ramp / Business Park / Harbour Boulevarde
Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh
South: Busniess Park
1 L2 61 1.7 61 1.7 0.050 3.9 LOSA 0.2 1.7 0.09 0.48 52.2
2 T1 5 00 5 0.0 0.050 41 LOSA 0.2 1.7 0.09 0.48 56.3
3 R2 5 00 5 0.0 0.050 8.7 LOSA 0.2 1.7 0.09 0.48 52.2
Approach 72 15 72 1.5 0.050 43 LOSA 0.2 1.7 0.09 0.48 52.8
East: Harbour Boulevarde
4 L2 5 00 5 0.0 0.017 43 LOSA 0.1 0.5 0.23 0.48 50.6
5 T1 11 0.0 11 0.0 0.017 44 LOSA 0.1 0.5 0.23 0.48 34.7
6 R2 5 00 5 0.0 0.017 9.0 LOSA 0.1 0.5 0.23 0.48 52.3
Approach 21 0.0 21 0.0 0.017 55 LOSA 0.1 0.5 0.23 0.48 47.3
North: Boat Ramp
7 L2 5 00 5 0.0 0.011 43 LOSA 0.1 0.4 0.24 0.48 50.3
8 T1 5 00 5 0.0 0.011 44 LOSA 0.1 0.4 0.24 0.48 55.1
9 R2 3 00 3 0.0 0.011 9.1 LOSA 0.1 0.4 0.24 0.48 50.3
Approach 14 0.0 14 0.0 0.011 55 LOSA 0.1 0.4 0.24 0.48 52.8
West: Harbour Boulevarde
10 L2 4 00 4 0.0 0.072 3.9 LOSA 0.3 2.4 0.08 0.61 49.3
11 T1 15 0.0 15 0.0 0.072 40 LOSA 0.3 2.4 0.08 0.61 36.1
12 R2 87 1.2 87 1.2 0.072 8.7 LOSA 0.3 2.4 0.08 0.61 50.7
Approach 106 1.0 106 1.0 0.072 7.9 LOSA 0.3 24 0.08 0.61 49.8
All Vehicles 213 1.0 213 1.0 0.072 6.3 LOSA 0.3 24 0.11 0.54 50.7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)
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MOVEMENT SUMMARY

Vsite: H [Boat Ramp / Business Park / Harbour Boulevarde 2018 ##Network: N101 [2018 PM
PM Peak] Peak]

Boat Ramp / Business Park / Harbour Boulevarde
Roundabout

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Average
ID Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh
South: Busniess Park
1 L2 92 23 92 2.3 0.072 40 LOSA 0.4 25 0.11 0.47 52.3
2 T1 5 00 5 0.0 0.072 41 LOSA 0.4 25 0.11 0.47 56.3
3 R2 5 00 5 0.0 0.072 8.7 LOSA 0.4 25 0.11 0.47 52.3
Approach 102 21 102 2.1 0.072 42 LOSA 0.4 25 0.11 0.47 52.7
East: Harbour Boulevarde
4 L2 5 00 5 0.0 0.020 41 LOSA 0.1 0.7 0.19 0.47 51.0
5 T1 16 0.0 16 0.0 0.020 43 LOSA 0.1 0.7 0.19 0.47 35.6
6 R2 5 00 5 0.0 0.020 8.9 LOSA 0.1 0.7 0.19 0.47 52.7
Approach 26 0.0 26 0.0 0.020 5.2 LOSA 0.1 0.7 0.19 0.47 46.6
North: Boat Ramp
7 L2 5 00 5 0.0 0.011 42 LOSA 0.1 0.4 0.20 0.49 50.3
8 T1 5 00 5 0.0 0.011 43 LOSA 0.1 0.4 0.20 0.49 55.0
9 R2 4 00 4 0.0 0.011 8.9 LOSA 0.1 0.4 0.20 0.49 50.3
Approach 15 0.0 15 0.0 0.011 5.6 LOSA 0.1 0.4 0.20 0.49 52.7
West: Harbour Boulevarde
10 L2 3 00 3 0.0 0.050 3.9 LOSA 0.2 1.6 0.08 0.60 49.4
11 T1 11 0.0 11 0.0 0.050 40 LOSA 0.2 1.6 0.08 0.60 36.2
12 R2 58 1.8 58 1.8 0.050 8.7 LOSA 0.2 1.6 0.08 0.60 50.8
Approach 72 15 72 1.5 0.050 7.8 LOSA 0.2 1.6 0.08 0.60 49.8
All Vehicles 215 15 215 1.5 0.072 56 LOSA 0.4 25 0.12 0.52 51.0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)
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MOVEMENT SUMMARY

Vsite: | [Road D / Harbour Boulevarde 2018 AM Peak] ##Network: N101 [2018 AM Peak]

Road D / Harbour Boulevarde
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID  Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h
East: Harbour Boulevarde
5 T1 5 00 5 0.0 0.006 0.0 LOSA 0.0 0.2 0.07 0.29 42.6
6 R2 5 00 5 0.0 0.006 55 LOSA 0.0 0.2 0.07 0.29 52.8
Approach 11 0.0 11 0.0 0.006 2.8 NA 0.0 0.2 0.07 0.29 50.8
North: Road D
7 L2 5 00 5 0.0 0.012 5.6 LOSA 0.0 0.3 0.04 0.57 50.1
9 R2 11 0.0 11 0.0 0.012 5.6 LOSA 0.0 0.3 0.04 0.57 50.7
Approach 16 0.0 16 0.0 0.012 5.6 LOSA 0.0 0.3 0.04 0.57 50.5
West: Harbour Boulevarde
10 L2 15 0.0 15 0.0 0.011 55 LOSA 0.0 0.0 0.00 0.43 52.0
11 T1 5 00 5 0.0 0.011 0.0 LOSA 0.0 0.0 0.00 0.43 46.5
Approach 20 0.0 20 0.0 0.011 41 NA 0.0 0.0 0.00 0.43 51.3
All Vehicles 46 0.0 46 0.0 0.012 4.3 NA 0.0 0.3 0.03 0.45 50.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average
delay is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)
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MOVEMENT SUMMARY

Vsite: | [Road D / Harbour Boulevarde 2018 PM Peak] #®¥Network: N101 [2018 PM Peak]

Road D / Harbour Boulevarde
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Average
ID  Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % vic sec veh m per veh km/h
East: Harbour Boulevarde
5 T1 5 00 5 0.0 0.006 0.0 LOSA 0.0 0.2 0.06 0.29 427
6 R2 5 00 5 0.0 0.006 55 LOSA 0.0 0.2 0.06 0.29 52.9
Approach 11 0.0 11 0.0 0.006 2.8 NA 0.0 0.2 0.06 0.29 50.9
North: Road D
7 L2 5 00 5 0.0 0.016 5.6 LOSA 0.1 0.4 0.04 0.57 50.1
9 R2 16 0.0 16 0.0 0.016 5.6 LOSA 0.1 0.4 0.04 0.57 50.7
Approach 21 0.0 21 0.0 0.016 5.6 LOSA 0.1 0.4 0.04 0.57 50.5
West: Harbour Boulevarde
10 L2 11 0.0 11 0.0 0.008 55 LOSA 0.0 0.0 0.00 0.39 52.5
11 T1 5 00 5 0.0 0.008 0.0 LOSA 0.0 0.0 0.00 0.39 47.5
Approach 16 0.0 16 0.0 0.008 37 NA 0.0 0.0 0.00 0.39 51.6
All Vehicles 47 0.0 47 0.0 0.016 4.3 NA 0.1 0.4 0.03 0.45 50.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average
delay is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.9 %
Number of Iterations: 17 (maximum specified: 20)
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