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ENGINEERING REPORT 
YUMBA-META OONOONBA 

286 LAKESIDE DRIVE, OONOONBA 
 
 
1. INTRODUCTION 
 

Yumba-Meta is proposing the residential development within The Village in the Oonoonba 
Urban Development Area (UDA). As part of the development application process, LCJ 
Engineers has been engaged to provide the following supporting documentation: 
 

· Water and Sewer Services Report; 

· Stormwater Management Plan; 

· Flood Impact Assessment; and 

· Traffic Impact Assessment. 
 

The development site is bounded by existing residential properties to the west and north, 
Queensland Railway to the east, and Lakeside Drive (State-controlled road) to the south. 
The proposed development consists of lot reconfiguration at Lot 5000 on SP302846 – 1 to 
47 lots and associated road and service infrastructure. 
 

The proposed development is shown on the schematic design prepared by Arqus Design 
which is attached in Appendix A. 
 
 
2. WATER AND SEWER SERVICES 
 

The subject site is currently part of The Village Masterplan – Stages 7C and 7D which 
consists of residential dwellings. As part of the masterplanning, Stages 7C and 7D the water 
supply and sewerage infrastructure to service the development within the UDA has been 
documented in the Oonoonba UDA Infrastructure Plan Background Report, which is 
attached in Appendix B. 
 

For water supply service, it has been determined that significant water supply infrastructure 
has already been constructed to service the UDA. This includes: 
 

· A major DN600 supply main from the Bottom City/Middle City reservoir, reducing to 
DN375 before entering the UDA from the north; and 

· DN200 and DN250 water mains in Darter Street and Riveredge Boulevard to service the 
initial stages of development. 

 

The remaining portions of the UDA will be serviced via new connections to this existing 
infrastructure. 
 

For sewerage infrastructure, it has been determined that significant sewerage infrastructure 
has already been constructed to service the completed stages of development within the 
UDA. This includes: 
 

· Sewage pump station P/S S15 located on the northern side of Riveredge Boulevard; 

· An existing lift station adjacent to Darter Street (P/S SB15) which discharges wastewater 
into an existing DN225 gravity main in Darter Street and then to P/S S15; and 

· DN225 gravity mains within the existing stages of development. 
 
The remaining portions of the UDA will be serviced via new connections to this existing 
infrastructure. 
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3. STORMWATER MANAGEMENT PLAN 
 
Stormwater network infrastructure is to be planned and provided when the internal road 
network is designed and constructed. Some piped drainage, structures, culverts and water 
sensitive urban design (WSUD) features have already been provided as part of the 
construction of Riveredge Boulevard. 
 
Stormwater quality management has been addressed previously in a Technical 
Memorandum by DesignFlow, and is attached in Appendix C. In summary, the subject site 
which is part of Stages 7C and 7D of The Village has been previously assessed at ultimate 
development conditions, inclusive of Stages 7C and 7D. The catchment and drainage 
assumptions made relating to future development are still valid for this proposed 
development and the stormwater treatment strategy previously reported is unaltered with the 
inclusion of this proposed development. 
 
 
4. FLOOD IMPACT ASSESSMENT 
 
Water Engineering Partners (WEP) have previously provided Flood Information regarding 
The Village Stages 7C and 7D, and is attached in Appendix D. 
 
The WEP report states: 
 

· Although it will be necessary to model the impact of works that extend into areas affected 
by the 1% AEP regional flood event, it is considered that filling of the developable area 
shown on Figure 2 (refer extract below) should be readily achievable.  
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· In summary, based on the flood mapping for the 1% AEP event (Figure 6 and Figure 7), 
the majority of the subject site is not affected by regional flooding in the Ross River. 

 
Flood inundation indicated with respect to local catchment runoff will be managed as part of 
normal subdivisional design.  
 
Figure 7 from the WEP shows the impact of flooding on site from regional flooding of Ross 
River only, i.e. it neglects the impact of any runoff from the development site. 
 
Filling of the site as part of this development displaces an estimated volume of 115m3 flood 
water based on a 1% AEP (including climate change) of RL3.51.  As this flood level is 
associated with a large connected body of water associated with flooding of Ross River this 
will have a negligible impact on the overall flooding associated with this flood event. 
 
It is also noted that design work is currently progressing with respect to the remainder of The 
Village Oonoonba. The design work could result in slight changes in flood level at the site. 
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5. TRAFFIC IMPACT ASSESSMENT 
 
A Technical Memorandum was completed by Urbis to provide traffic engineering advice for 
The Village development, and is attached in Appendix E. 
 
In summary, Urbis has undertaken the traffic engineering assessment for The Village 
development at Oonoonba, within the Oonoonba PDA, to identify the intersection upgrade 
layouts for the two (2) study intersections:  
 
1. Abbott Street / Lakeside Drive; and 
2. Lakeside Drive / Riveredge Boulevard. 
 
The traffic analysis has identified that both intersections will be signalised with additional 
traffic lanes to accommodate the anticipated traffic growth and development traffic 
associated with The Village and Lot 6000 on SP302846.  
 
The assessment results indicate that both proposed intersection layouts will operate within 
acceptable capacity limits at the 2039 design horizon.   
 
A safety assessment identifies that the proposed intersection design within this report will 
provide a safer outcome overall for the study intersections, through the nature of signal 
controlling the vehicle and pedestrian movements, providing formal pedestrian crossing 
facilities and removing slip lanes.   
 
 
6. NOISE IMPACT ASSESSMENT 
 
Colliers (formerly TTM) carried out a noise impact assessment for Stages 7C and 7D of The 
Village development in 2025. The noise assessment considered rail noise from the adjacent 
rial corridor and road traffic noise from Lakeside Drive. Road traffic noise from Abbott Street 
was not critical when compared to the rail noise impacts from the adjacent rail corridor. The 
assessment utilised rail noise measurements previously undertaken by Colliers (formerly 
TTM). The recommendations of this assessment are contained in Section 8 of the Colliers 
report and are summarised below. 
 
The rail noise barrier recommendations are as follows and are to read in conjunction with 
Figure 3 which is an extract from the Colliers report: 
 
a) The acoustic barrier along the eastern boundary (shown in red) must be minimum 3.0m 

high relative to the finished ground level of the lots (i.e. on top of the future retaining 
wall). 

b) The 3.0m high barrier must return a minimum of approximately 50m along the southern 
boundary.  A separate acoustic barrier at a lower height is recommended to continue 
along the southern boundary for the purposes of road traffic noise reduction.  The step 
between 3.0m and 1.8m high barrier is to occur at the boundary between lot 17 and lot 
18. 

c) The barrier should be constructed of a material with a surface density of at least 15kg/m2 
and be constructed in accordance with: 

- Civil Engineering Standard Specification QR-CTS-Part 41 – Part 41, Design and 
Construction of Noise Fences/Barriers; and 

- Technical Specification-MRTS15 Noise Fences, Transport and Main Roads, 2019. 

d) No gaps or holes should be evident in the barrier construction. 
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The road traffic acoustic barrier recommendations are as follows: 
 
a) The acoustic barrier along the southern boundary (shown in orange colour) must be 

minimum 1.8m high relative to the finished ground level of the lots (i.e. on top of the 
future retaining wall). 

b) The barrier must be constructed (in accordance) with the requirements of: 

- Chapter 7 Integrated noise barrier design of the Transport Noise Management Code 
of Practice: Volume 1 (Road Traffic Noise), Department of Transport and Main Roads 
2013; 

- Transport and Main Roads Specifications MRTS15 Noise Fences; and 

- Technical Specification-MRTS04 General Earthworks, Transport and Main Roads, 
2020. 

c) The noise barrier design may need to be submitted to the Department of Transport and 
Main Roads for review and endorsement, prior to the commencement of construction 
(check development approval conditions). 

d) Be constructed of a material with a surface mass not less than 15kg/m2 and be free of 
gaps or holes including at the base. 

e) Suitable materials include earth mound, plywood, steel, masonry, and composite panels 
such as Modular Walls.  A combination of materials can be used if desired provided they 
achieve compliance with MRTS15. 

f) Note:  Lapped timber palings may not be deemed as an accepted material by 
Department of Transport and Main Roads. 

 
The extent of the noise barriers is shown in Figure 3 and the full Colliers report is contained 
in Appendix F. In relation to item e), the acoustic wall will be constructed from universal 
beams as posts with plywood infill panels. 
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Figure 3 – Noise barriers extent 
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1 Preliminary

1.1 Oonoonba  Development Area

The Oonoonba  Development Area ( ) was declared on 23 April 2010 under the Urban
Land Development Act 2007 (since repealed and replaced with the Economic Development 
Act 2012). The  comprises approximately 83 hectares of land and is bounded by the Ross 
River to the west and north, a rail line and Abbott Street road corridor to the east, and Riverwood 
Drive and Viewpoint Terrace to the south. A map of the  is Appendix A. 

The Oonoonba  Development Scheme (development scheme) is applicable to all land 
within the boundaries of the  as well as to development outside the  if that development is 
declared to be -associated development. The development scheme became effective on 
the 15 April 2011.  

The Development Charges and Offset Plan (DCOP) provides guidance on infrastructure matters 
by stating the development charges applicable to development within the , identifying 
any offsetable infrastructure within the water supply, sewerage, stormwater, transport, parks 
and community facilities networks made necessary by development of the  as well as 
matters relevant to calculating a credit, offset or refund for the provision of offsetable infrastructure.  

Development of the Oonoonba  is partially complete with approximately 440 lots 
already developed. Many of these lots have dwellings constructed or under construction. 
Where infrastructure necessary to service the  has already been constructed, it will be 
identified as existing infrastructure. 

1.2 Purpose of Infrastructure Planning Background Report 
(IPBR) 

This IPBR will assist users of the development scheme and the DCOP by documenting information 
relevant to: 

the infrastructure planning undertaken for the Oonoonba 

the determination of development charges for the Oonoonba
.
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2 Growth projections 

2.1 Introduction

The projections of future residential and non-residential growth in the Oonoonba  provide 
a consistent basis for the planning of infrastructure to service the . The following section 
is a summary of the growth projections prepared for the .  

2.2 Growth projection years

The Oonoonba growth projections were prepared for: 

the base date 2019 and the following projection years:

o 2021

o 2026

o 2031.

2.3 Potential development capacity 

The development capacity proposed to be achieved within the  is in accordance with The 
Village Master Plan prepared for the  by Brazier Motti, dated 6 August 2018 (Appendix B). 

The master plan was prepared having regard to the land use and built form requirements of the 
development scheme.  

The master plan anticipates a mix of residential dwellings, commercial, retail, a childcare and a 
community facility. 

Assumptions about the timing of development shown in the master plan have been prepared by the 
MEDQ based on an analysis of market trends. 

2.4 Development constraints 

The master plan for the  has been prepared taking into consideration known 
development constraints which may limit the potential yield of the site. The key constraint is flooding 
which impacts a portion of the  and has been addressed by the master plan. All other 
constraints are capable of being mitigated and did not impact the potential development yield of 
the . 

2.5 Growth rates

The rate of growth for residential and non-residential development in the  was determined 
by the MEDQ having regard to local market trends. It has been assumed that the  will be 
fully developed by 2031. 

2.6 Growth projection summary 

The growth projections for the  are summarised in Table 1 and Table 2. 
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Table 1 – Residential dwellings and non-residential floor space projections

Column 1

Description

Column 2

Projections by year

2019 (base date) 2021 2026 2031

Detached dwellings 162 192 468 678 

Attached / semi-
detached dwellings 

158 158 158 158 

Retail (GFA) 0 1750 1750 1750 

Educational facility 
(GFA) 

409 409 409 409 

Community (GFA) 1522 1522 1522 1522 

Table 2 – Population and employment projections

Column 1

Description

Column 2

Projections by year

2019 (base date) 2021 2026 2031

Population 738 822 1595 2183 

Employment 24 54 54 54 
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3 Demand projections 
Growth projections are converted into demand projections to enable infrastructure planning to be 
undertaken.  

Networks express demand using different demand units. The demand units used by each 
local network in the  are as follows: 

for the water supply network, equivalent persons (EP)

for the sewerage network, equivalent persons (EP)

for the stormwater quantity network, impervious area expressed in hectares (Imp Ha)

for the transport network, trips per day (trips per day)

for the parks and community facilities network, equivalent persons (EP).

The demand generation rates used by each network to convert growth projections into demand are 
stated in Table 3. 

The demand projections for each network are stated in Table 4. 

Table 3 – Demand generation rates

Column 1

Development 

scheme zone / 

area

Column 2

Demand generation rate for an infrastructure network

Water 

supply 

network 

(EP)

Sewerage 

network 

(EP)

Stormwater quantity 

network (Imp Ha / Ha dev 

area) 

Transport 

network 

(trips per 

day) 

Parks and 

community 

facilities 

network (EP)2019 2021 2026 2031

Detached 

dwellings 
2.8 2.8 

0.3 0.45 0.6 0.7 

6.5 2.8 

Attached 

dwellings 
1.8 1.8 4.2 1.8 

Retail (m² 

GFA) 
0.021 0.0274 1 0 

Educational 

facility (m² 

GFA) 

0.0135 0.0186 0.2 0 

Community (m² 

GFA) 
0.0039 0.0039 0.1 0 

Source

Townsville 

City Plan

Priority 
Infrastruct
ure Plan

Townsville 

City Plan

Priority 

Infrastructure 

Plan

Calculated impervious fraction for 
developable area of site based on 
existing development (2019) and 

proposed timing of development of 
the Plan of Development

Rates reflect 
typical industry 

averages

Rates calculated 
using an 

occupancy rate of 
2.8 and 1.8 
persons per 

dwelling
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Table 4 – Demand projection rates

Existing and projected demand for the water supply network

Column 1

Service catchment

Column 2

Existing and projected demand (EP)

2019 (base 
date)

2021 2026 2031 

Oonoonba  749 870 1643 2231 

Existing and projected demand for the sewerage network

Column 1

Service catchment

Column 2

Existing and projected demand (EP)

2019 (base 
date)

2021 2026 2031

Oonoonba  752 883 1656 2244 

Existing and projected demand for the transport network

Column 1

Service catchment

Column 2

Existing and projected demand (Trips)

2019 (base 
date)

2021 2026 2031

Oonoonba  1951 3896 5690 7055 

Existing and projected demand for the parks and community facilities network

Column 1

Service catchment

Column 2

Existing and projected demand (EP)

2019 (base 
date)

2021 2026 2031

Oonoonba  738 822 1595 2183 

Existing and projected demand for the stormwater network

Column 1

Service catchment

Column 2

Existing and projected demand (Imp Ha) 

2019 (base 
date)

2021 2026 2031

Oonoonba  15.45 23.18 30.90 36.05 
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4 Desired standard of service

Planning for the water network has been undertaken in accordance with the design standards for 
the water network stated in the report titled The Village Oonoonba Townsville – Water Supply and 
Wastewater Master Planning, dated 1 March 2016 (Appendix C). 

Planning for the wastewater network has been undertaken in accordance with the design standards 
for the wastewater network stated in the report titled The Village Oonoonba Townsville – Water 
Supply and Wastewater Master Planning, dated 1 March 2016 (Appendix C). 

Planning for the stormwater network is to be undertaken when the detailed design of the internal 
road network is undertaken. The design standards will be determined at that time.  

Planning for the transport network has been undertaken in accordance with the design standards for 
the transport network stated in the report titled The Village Oonoonba Townsville – Traffic Impact 
Assessment report, dated 24 March 2017 (Appendix D). 

Planning for the parks and community facilities network has been undertaken consistent with the 
design objectives stated in the report titled Oonoonba Priority Development Area - Open Space 
Master Plan Report, dated August 2015 (Appendix E).
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5 Infrastructure planning

Infrastructure planning for the Oonoonba  was undertaken using a planning horizon of 
2031. This horizon was chosen to align with the time period within which the is expected to 
be fully developed. 

Planning of water supply infrastructure to service development within the  is documented in 
the following report: 

The Village Oonoonba Townsville – Water Supply and Wastewater Master Planning report
prepared by Calibre Consulting, dated 1 March 2016 (Appendix C).

It has been determined that: 

Significant water supply infrastructure has already been constructed to service the . This
includes:

o a major DN600 supply main from the Bottom City/Middle City reservoir, reducing to
DN375 before entering the  from the north

o DN200 and DN250 water mains in Darter Street and Riveredge Boulevard to service
the initial stages of development

The remaining northern portions of the  will be serviced via new connections to this
existing infrastructure. This will include:

o a DN300 water main approximately 287 metres long – heading west along a future
road from Abbott Street to the Holyoak Avenue intersection

o a DN200 water main approximately 130 metres long – heading north from the existing
main at Intelligence Street along Riveredge Boulevard to future roundabout

o a DN200 water main approximately 175 metres long – heading north along Darter
Street from Lawrie Avenue to Memorial Square

o a DN250 water main approximately 330 metres long – heading west along future road
from Holyoak Avenue to Riveredge Boulevard

o a DN250 water main approximately 115 metres long – from Abbott Street to Lakeside
Drive

o DN150, DN100 and OD63 water reticulation mains to service all lots.

A determination of whether the identified infrastructure is offsetable or non-offsetable infrastructure 
is provided in Table 5. 
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Planning of sewerage infrastructure to service development within the  is documented in the: 

The Village Oonoonba Townsville – Water Supply and Wastewater Master Planning report
prepared by Calibre Consulting, dated 1 March 2016 (Appendix C)

It has been determined that: 

Significant sewerage infrastructure has already been constructed to service the completed
stages of development within the . This includes:

o sewage pump station PS1 located on the northern side of Riveredge Boulevard

o an existing lift station adjacent to Darter Street (PS2) which discharges wastewater
into an existing DN225 gravity main in Darter Street and then to PS1

o DN225 gravity mains within the existing stages of development.

The remaining portions of the  will be serviced via new connections to this existing
infrastructure. This includes:

o an additional lift station (PS4) within Skinny Thomson Park

o an extension of the DN225 gravity main to PS4 – approximately 115 metres long

o an extension of the DN225 gravity main adjacent to Darter Street – approximately 255
metres long

o an extension of the DN225 gravity main from Lakeside Drive to Darter Street –
approximately 145 metres long

o DN150 gravity mains to service all lots.

The existing external network has sufficient capacity to service the development.

A determination of whether the identified infrastructure is offsetable or non-offsetable infrastructure 
is provided in Table 5. 

Stormwater network infrastructure is to be planned and provided when the internal road network is
designed and constructed. Some piped drainage, structures, culverts and water sensitive urban 
design (WSUD) features have already been provided as part of the construction of Riveredge 
Boulevard.

Planning of transport infrastructure (roads) to service development within the  is documented 
in the: 

The Village Oonoonba Townsville – Traffic Impact Assessment report prepared by Calibre
Consulting, dated 24 March 2017 (Appendix D)
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The report considered the impact of traffic from the proposed development on surrounding roads 
and intersections. The report concluded that: 

All roads (except for Abbott Street) are anticipated to accommodate the development traffic
volumes.

Abbott Street is forecast to exceed its design capacity by 2023 even without the proposed
development. Improvements to Abbott Street are however constrained by the Ross River
bridge structure that is one land in each southbound and northbound direction. Providing
additional capacity within Abbott Street would require construction of another bridge. This is
considered to be a Council responsibility.

The intersection at Lakeside Drive and Riveredge Boulevard be signalised, with a single lane
approach for all movements and the existing left slip lane at the Riveredge Boulevard
approach extended to 20 metres.

The intersection arrangement at the Abbott Street and Lakeside Drive intersection be

upgraded to include a roundabout, with an additional approach lane at the southern approach

of Abbott Street and an additional exit lane on the northern approach. Given the need for

Council to upgrade Abbott Street to provide additional capacity, it is considered that the

intersection works would be best undertaken by Council at that time.

The intersection arrangement at the Railway Avenue, Boundary Street and Saunders Street
intersection requires upgrading to service base traffic growth (excluding development from
the ). The required works include an additional short lane for northbound traffic both on
the approach and exit of Railway Avenue, an extra right turn short lane on the western
approach of Boundary Street and various lengthening of existing short lanes, this is
considered to be a Council responsibility. With the inclusion of traffic from the , an
additional straight through short lane on the northern approach of Railway Avenue and a
short exit lane on the southern approach will be required.

The intersection arrangement at the Railway Avenue, Queens Road and Putt Street
intersection be upgraded to include an additional approach lane on the southern approach of
Railway Avenue, a short exit lane on the northern approach and lengthening of existing short
lanes on both the northern and western approaches. These works are required to
accommodate growth from the wider Council area as well as the  at 2033. Having regard
to the demand for these works and their timeframe, this is considered to be a Council
responsibility.

New internal local access streets are required to service the development.

Planning of transport infrastructure (off-road pathways) to service development within the 
 is documented in the Oonoonba Priority Development Area Open Space Master Plan 

prepared by Place Design Group, dated August 2015 (Appendix E). It was concluded that 
the following infrastructure is required: 

Approximately 1750 metres of 2.5 metre wide shared pathway (providing pedestrian and
cyclist circulation) along River Esplanade.

Approximately 700 metres of 2.0 metre wide shared pathway (providing pedestrian and
cyclist circulation) along Holyoak Avenue.

EDQ has also determined that a pedestrian crossing over the railway line connecting the existing 
shared path on Abbott Street to the site is required. 
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A determination of whether the identified infrastructure is offsetable or non-offsetable infrastructure 
is provided in Table 5. 

Planning of parks and community infrastructure to service development within the
is documented in the: 

Oonoonba Priority Development Area, Open Space Master Plan Report – prepared by Place
Design Group, dated August 2015 (Appendix E)

It has been determined that: 

a number of local recreation and neighbourhood parks are required to service the future
development within the . These parks are:

o Village Green (Neighbourhood recreation park)

o Memorial Square (Neighbourhood recreation park)

o Skinny Thomas Park (Linear park)

o The Glen (Neighbourhood recreation park)

o Riverwalk Park (Linear park).

A determination of whether the identified infrastructure is offsetable or non-offsetable infrastructure 
is provided in Table 5. 
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Table 5 – Infrastructure funding determination

Infrastructure 
network

Infrastructure details
Offsetable /
non-
offsetable

Funding source

Water supply 

Water main (DN300) approximately 287m - west along future road from Abbott Street 
to Holyoak Avenue intersection 

Offsetable Development charges 

Water main (DN200) approximately 130m - north along Riveredge Boulevarde from the 
Intelligence Street to future roundabout 

Offsetable Development charges 

Water main (DN200) approximately 175m - north along Darter Street from Lawrie 
Avenue to Memorial Square 

Offsetable Development charges 

Water main (DN250) approximately 330m - west along future road from Holyoak 
Avenue to Riveredge Boulevarde 

Offsetable Development charges 

Water main (DN250) approximately 115m - from Abbott Street to Lakeside Drive Offsetable Development charges 

Internal water reticulation network - DN150, DN100 and OD63 water mains Non-offsetable Developer 

Sewerage 

Lift station (PS4) - within Skinny Thomson Park Offsetable Development charges 

Gravity main (DN225) approximately 115m - extension along Riveredge Boulevarde to 
PS4 

Offsetable Development charges 

Gravity main (DN225) approximately 255m - north extension adjacent to Darter Street Offsetable Development charges 

Gravity main (DN225) approximately 145m - extension from Lakeside Drive to Darter 
Street 

Offsetable Development charges 

Internal sewerage reticulation network - DN150 gravity mains Non-offsetable Developer 

Transport 

Shared path - 2.5m wide along River Esplanade Offsetable Development charges 

Shared path - 2.0m wide along Holyoak Avenue Offsetable Development charges 

Pedestrian Crossing over the railway line to Abbott Street Offsetable Development charges 

Signalised Intersection - Lakeside Drive to Riveredge Boulevarde Offsetable Development charges 

Internal local access roads Non-offsetable Developer 

Parks and open space 
Neighbourhood recreational park - Village Green Offsetable Development charges 

Neighbourhood recreational park - Memorial Square Offsetable Development charges 
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Linear park - Skinny Thomas Park Offsetable Development charges 

Neighbourhood recreational park - The Glen Offsetable Development charges 

Linear park - Riverwalk Park Offsetable Development charges 

Electricity and gas Other Developer 

Telecommunications Other Developer 
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6 Infrastructure costs

The cost of future infrastructure (land) was determined for each network as follows:

A land value of $329,562 per hectare has been determined by EDQ.1

The cost of future infrastructure (works) for each network is stated in Table 6. 

Table 6 – Cost of future offsetable infrastructure (works)

Column 1

Network

Column 2

Report

Water supply

The following unit rates have been used by Economic Development 
Queensland to calculate the cost of the identified future water 
infrastructure: 

DN300 water main - $555 per metre (July 2019).

DN250 water main - $360 per metre (July 2019).

DN200 water main - $269 per metre (July 2019).

Sewerage

The following unit rates have been used by Economic Development 
Queensland to calculate the cost of the identified future sewerage
infrastructure:

DN225 gravity main - $520 per metre (July 2019).

The following future offsetable infrastructure has been costed by external 
consultants using unit rates based on previous construction projects: 

Lift station - The following estimate was provided by Northern
Consulting:

Item Amount

Civil construction cost $ 475,000

Electrical cost $ 30,000

Total $ 505,000

.

Transport

The following unit rates have been used by Economic Development 
Queensland to calculate the cost of the identified future roads
infrastructure: 

2.5m wide shared path - $389 per metre (July 2019).

2.0m wide shared path - $312 per metre (July 2019).

The following future offsetable infrastructure has been costed by external 
consultants using unit rates based on previous construction projects: 

1 The Village Road Infrastructure Charges Final Offset Submission prepared by Continuum Group, dated November 2019.
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Column 1

Network

Column 2

Report

Pedestrian crossing - The following estimate was provided by
Queensland Rail:

Item Amount

Civil works $ 1,200,000

Total $ 1,200,000

Signalised intersection - The following estimate was provided by
Northern Consulting:

Item Amount

Civil works $ 1,667,475

Signals $ 900,000

Streetlights $ 290,000

Total $ 2,857,475

.

Parks and land for 
community facilities

The following unit rates have been used by Economic Development 
Queensland to calculate the cost of the identified future parks
infrastructure: 

Neighbourhood recreation parks - $743,981 per hectare (July
2019).

Linear parks - $159,425 per hectare (July 2019).

On-costs represent the owner’s project costs and may include:

survey for the work

geotechnical investigations for the work

strategic planning

detailed design for the work

project management, procurement and contract administration

environmental investigations for the work; and

portable long service leave payment for a construction contract for the work.

The on-costs allowances that have been applied to infrastructure costs in the  are stated 
in Table 7. 
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Table 7 – On-cost allowance

Network On-costs allowance

Water supply 13%

Sewerage 13%

Stormwater No future offsetable infrastructure has been identified.

Transport 13%

Parks and community 
facilities

10% 

A contingency allowance is included in the cost of future infrastructure works to deal with known 
risks. The contingency allowance typically reduces in accordance with the level of planning 
undertaken for the infrastructure item. The level of contingency allowance applied for infrastructure 
works in each network are stated in Table 8. 

Table 8 – Contingency allowance

Network Contingency allowance

Water supply 25%

Sewerage 25%

Stormwater No future offsetable infrastructure has been identified.

Transport 25%

Parks and land for 
community facilities

10%
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7 Development charges
Development charges are imposed on development in the to fund offsetable infrastructure and 
other services which have been provided or are planned to be provided to service the . 
The following charges types make up a development charge and apply to development in the 

. 
infrastructure charges.

The infrastructure charges for the Oonoonba generally align with the charge rates stated 

in Townsville City Councils Infrastructure Charges Resolution

Infrastructure charges imposed on development within the Oonoonba will fund the provision 
of offsetable infrastructure made necessary by development of the Oonoonba . 
Offsetable infrastructure is identified in Table 9 - Schedule of works. 
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Table 9 – Schedule of works

Schedule of future offsetable infrastructure works – Water

DCOP 
ID

Map 
number

Infrastructure 
type 

Infrastructure description
Estimated 

timing
Land 
cost

Works 
base cost

Works on- 
costs 

Works 
contingency

Total 
works 
cost1

Estimated 
cost2

WM002 2 
Water main 
(DN300) 

Water main DN300 (287 m) Abbott 
Street to Holyoak Avenue 

2025 N/A $159,227 $20,700 $44,982 $224,908 $224,908 

WM003 2 
Water main 
(DN200) 

Water main DN200 (130 m) 
Intelligence Street to future 
roundabout 

2027 N/A $34,956 $4,544 $9,875 $49,376 $49,376 

WM004 2 
Water main 
(DN200) 

Water main DN200 (175 m) Lawrie 
Avenue to Memorial Square 

2024 N/A $47,057 $6,117 $13,294 $66,468 $66,468 

WM005 2 
Water main 
(DN250) 

Water main DN250 (330 m) Holyoak 
Avenue to Riveredge Boulevarde 

2026 N/A $118,899 $15,457 $33,589 $167,945 $167,945 

WM006 2 
Water main 
(DN250) 

Water main DN250 (115 m) Abbott 
Street to Lakeside Drive 

2021 N/A $41,434 $5,386 $11,705 $58,526 $58,526 

Notes: 

1 – The total works cost is the sum of the following: construction cost, construction on costs and construction contingency.  

2 – The estimated cost is the sum of the following: land cost and total works cost. This is expressed in current cost terms as at the base date (FY 2019/20). 

Schedule of future offsetable infrastructure works – Sewer

DCOP 
ID

Map 
number

Infrastructure 
type 

Infrastructure description
Estimated 

timing
Land 
cost

Works 
base cost

Works 
on- costs

Works 
contingency

Total 
works 
cost1

Estimated 
cost2

PS4 3 Lift station Lift station 2027 N/A $505,000 $65,650 $142,663 $713,313 $713,313 

SG002 3 
Gravity main 
(DN225) 

Gravity main DN225 (115 m) 
Riveredge Boulevarde to PS4 

2027 N/A $59,768 $7,770 $16,885 $84,423 $84,423 

SG003 3 
Gravity main 
(DN225) 

Gravity main DN225 (255 m) Lawrie 
Avenue to Memorial Square 

2024 N/A $132,530 $17,229 $37,440 $187,198 $187,198 

SG004 3 
Gravity main 
(DN225) 

Gravity main DN225 (145 m) 
Lakeside Drive to Darter Street 

2021 N/A $75,360 $9,797 $21,289 $106,446 $106,446 

Notes: 

1 – The total works cost is the sum of the following: construction cost, construction on costs and construction contingency.  

2 – The estimated cost is the sum of the following: land cost and total works cost. This is expressed in current cost terms as at the base date (FY 2019/20). 
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Schedule of future offsetable infrastructure works – Transport

DCOP 
ID

Map 
number

Infrastructure 
type 

Infrastructure 
description

Estimated 
timing

Land 
cost

Works 
base
cost

Works 
on- costs

Works 
contingency

Total 
works 
cost1

Estimated 
cost2

PC001 4 
2.5 m wide shared 
path 

2.5 m wide shared path along 
River Esplanade 

2021 N/A $681,514 $88,597 $192,528 $962,639 $962,639 

PC002 4 
2.0 m wide shared 
path 

2.0 m wide shared path along 
Holyoak Avenue 

2021 N/A $218,084 $28,351 $61,609 $308,044 $308,044 

PC003 4 
Pedestrian crossing 
(over rail line) 

Pedestrian crossing over rail 
line  

2024 N/A $1,200,000 $156,000 $339,000 $1,695,000 $1,695,000 

RI001 4 
Intersection 
(signalised) 

Signalised Intersection 
Lakeside Drive to Riveredge 
Boulevard 

2025 $71,218 $2,857,475 $371,472 $807,237 $4,036,183 $4,107,401 

Notes: 

1 – The total works cost is the sum of the following: construction cost, construction on costs and construction contingency.  

2 – The estimated cost is the sum of the following: land cost and total works cost. This is expressed in current cost terms as at the base date (FY 2019/20). 

Schedule of future offsetable infrastructure works – Parks and community facilities

DCOP 
ID

Map 
number

Infrastructure type
Infrastructure 

description
Estimated 

timing
Land 
cost

Works 
base cost

Works 
on- 

costs 

Works 
contingency

Total 
works 
cost1

Estimated 
cost2

PO-001 5 
Neighbourhood recreation 
park 

Village Green 2022 $38,757 $624,944 $62,494 $68,744 $756,182 $794,939 

PO-003 5 
Neighbourhood recreation 
park  

Memorial Square 2025 $22,424 $361,575 $36,158 $39,773 $437,506 $459,930 

PO-004 5 Linear park Skinny Thomas Park 2020 $37,701 $227,977 $22,798 $25,077 $275,852 $313,553 

PO-005 5 
Neighbourhood recreation 
parks 

The Glen 2026 $59,584 $360,299 $36,030 $39,633 $435,962 $495,546 

PO-006 5 Linear park Riverwalk Park 2027 $52,228 $315,820 $31,582 $34,740 $382,142 $434,370 

Notes: 

1 – The total works cost is the sum of the following: construction cost, construction on costs and construction contingency. 

2 – The estimated cost is the sum of the following: land cost and total works cost. This is expressed in current cost terms as at the base date (FY 2019/20). 
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Non-offsetable infrastructure and other infrastructure that is made necessary by development of 
the Oonoonba  will be delivered and/or funded by parties undertaking development. Non-
offsetable infrastructure and other infrastructure is identified in Table 5 - Infrastructure funding 
determination. 
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Appendix A – Oonoonba

boundary map
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Appendix B – The Village Master Plan 
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50m250

Lot Type - Front Loaded W x D

Area

(m2) Stg 1 Stg 2 Stg 3 Stg 4 Stg 5 Stg 6 Stg 7a Stg 7b Stg 7c Stg 7d Stg 8 Stg 9 Stg10 Stg 11 Stg 12a Stg 12b Stg 13 Stg 14 Stg 15 Stg 16 Stg 17 Stg 18a Stg 18b Stg 19 Stg 20 Total %

Premium Traditional 32 20 x 32 640 22 2 1 1 2 28 2.83%

Premium Traditional 25 20 x 25 500 2 2 0.20%

Traditional 32 18 x 32 576 5 2 4 2 13 1.32%

Traditional 25 18 x 25 450 1 1 1 1 2 6 0.61%

Premium Courtyard 32 16 x 32 512 2 1 1 5 1 3 4 2 19 1.92%

Premium Courtyard 25 16 x 25 400 4 2 2 2 1 2 1 1 1 16 1.62%

Courtyard 32 15 x 32 480 7 4 4 1 12 3 1 1 2 4 6 1 5 8 11 7 10 10 2 99 10.02%

Courtyard 25 15 x 25 375 10 1 6 1 5 5 2 2 4 5 2 12 2 5 5 3 3 1 2 2 3 81 8.20%

Courtyard 32
13-14.5 x

32 2 1 1 1 2 2 1 10 1.01%

Courtyard 25
13-14.5 x

25 1 1 1 3 6 0.61%

Premium Villa 32 12.5 x 32 400 1 11 5 2 6 4 4 2 3 4 6 2 2 7 5 15 11 5 8 8 111 11.23%

Premium Villa 25 12.5 x 25 312.5 6 7 4 4 7 7 10 4 1 5 4 8 5 4 4 6 5 14 4 3 4 6 5 127 12.85%

Villa 32 10 x 32 320 10 11 4 4 8 5 3 4 9 4 3 1 2 68 6.88%

Villa 25 10 x 25 250 6 8 5 8 10 8 3 7 4 9 17 6 1 2 7 9 6 116 11.74%

Urban (20) 7.5 x 20 150 7 5 2 3 17 1.72%

Urban (15) 10 x 15 150 3 3 6 3 3 18 1.82%

Loft 7 x 10 70 6 6 0.61%

SoHo 10 x 10 100 31 31 3.14%

Multi Res 0 0.00%

Lot Type - Laneways 0 0.00%

Premium Villa 32 (Laneway) 12.5 x 32 400 0 0.00%

Premium Villa 25 (Laneway) 12.5 x 25 312.5 1 1 1 3 0.30%

Villa 32 (Laneway) 10 x 32 320 6 6 0.61%

Villa 25 (Laneway) 10 x 25 250 8 8 0.81%

Terrace 32 (Laneway) 7.5 x 32 240 9 4 6 8 1 28 2.83%

Terrace 25 (Laneway) 7.5 x 25 187.5 8 5 2 7 16 7 4 2 2 82 135 13.66%

5m Terrace 32 (Laneway) 5 x 32 160 10 3 13 1.32%

5m Terrace 25 (Laneway) 5 x 25 125 4 12 2 3 21 2.13%

Total 63 39 51 31 50 56 39 31 22 15 30 55 56 35 27 26 30 35 43 37 27 26 27 24 113 988 100.00%

Master Plan
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1 INTRODUCTION 
Calibre Consulting (Qld) Pty Ltd has been engaged by Economic Development Queensland (EDQ) to undertake water 
supply and wastewater master planning in support of the proposed residential community ‘The Village’, located at 
Oonoonba, Townsville. Currently Stages 1 – 6 of the development north of Riveredge Boulevard have commenced, with 
the balance of the developable area (Stages 7-20) situated on Lot 9000 on SP264450, Lot 9001 on SP275839 and Lot 
6000 on SP243806. 

Refer to Appendix A for the proposed master plan layout. 

This report identifies the water supply and wastewater infrastructure required to service the proposed master plan area. 
The objective of this report is to demonstrate that the proposed development can be supported by the existing and/or 
proposed infrastructure and that the development is compliant with the Townsville City Council guidelines.
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2 SITE LOCALITY 
The site is located approximately 3km south of the Townsville central business district. The site is located within the 
suburb of Oonoonba in the Townsville City Council local government area. The site is bound by Riveredge Boulevard to 
the south, Abbott Street to the east and Ross River to the west and north. The balance site has a total area of 
approximately 51.5ha and is comprised of the following real property titles: 

• Lot 9000 on SP264450;
• Lot 9001 on SP275839; and
• Lot 6000 on SP243806.

Figure 2-1 outlines the approximate location of the site. 

Figure 2-1:  Site Locality (Source: Bing Maps) 

Townsville 
CBD

SITE
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3 ASSUMPTIONS 
This section provides detail of the key assumptions made in developing the water and wastewater service strategies 
proposed to support The Village Master Plan area. 

3.1 PREVIOUS INVESTIGATIONS 
The following investigations have been previously completed for The Village Master Plan area and are relevant to the 
current application: 

• DPM Water Pty Ltd (Apr. 2011), ULDA Oonoonba Residential Development – External Water Supply Planning
Report; and

• UDP Consulting Engineers (Oct. 2012), Proposed Residential Development, The Village, Oonoonba – Water
and Sewerage Master Planning, Report No. ULD100/R01.

3.2 DESIRED STANDARD OF SERVICE 
Assessment was undertaken in accordance with Section 6.4: Development Manual Planning Scheme Policy of the 
Townsville City Plan. The key criteria from the adopted Desired Standards of Service (DSS) are as follows: 

3.2.1 WATER SUPPLY 
• Average Day Demand (AD): 1000 L/EP/Day;
• Mean Day Max Month Demand (MDMM):  1350 L/EP/Day;
• Peak Day Demand (PD):  1620 L/EP/Day;
• Peak Hour Demand (PH):  0.048 L/s/EP;
• Residential Fire Flow: 15L/s for 2 hours;
• Commercial Fire Flow: 30L/s for 2 hours;
• Minimum Residual Pressure (Peak Hour Conditions): 22m;
• Minimum Residual Pressure (Fire Flow Conditions): 12m; and
• Maximum Residual Pressure: 80m.

3.2.2 WASTEWATER 
• Average Dry Weather Flow (ADWF): 230 L/EP/Day;
• Inflow / Infiltration (I/I): 163 L/EP/Day;
• Peak Wet Weather Flow (PWWF): 5 x ADWF + I/I; and
• Maximum depth of flow in new pipes: 70% depth at PWWF.
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4 DEMAND ASSESSMENT 
4.1 Equivalent Population Demand Projections 
As discussed in Section 1, Stages 1 – 6 of The Village have already been developed. These stages consisted of 162 
detached residential dwellings and 158 attached/terraced dwellings, with a yield of 738 EP.  

The balance of The Village is proposed to occur across a further 14 stages (Stages 7-20) consisting of approximately 497 
detached residential dwellings, 171 attached/terraced dwellings, a commercial area, a service station and open space 
land use. Further information regarding the site layout is presented in Appendix A.   

For the purpose of this investigation, only the balance (or future Stages 7-20) of The Village will be incorporated within 
the water supply and wastewater master planning analyses. Stages 1-6 of The Village have been constructed and are 
considered to not be part of the updated master plan.    

The design water supply and wastewater demands were determined generally in accordance with Townsville City Plan 

Priority Infrastructure Plan, Part 4 Table 4.2.11.2.1 and Table 4.2.11.2.2.  The design Equivalent Person (EP) demands 
for both water and wastewater infrastructure of the proposed development are outlined within Table 4-1 below. 

Table 4-1 – Equivalent Population Demand Projections 

Development Use Quantity Unit 
Water Wastewater Water Wastewater 

EP/Unit EP/Unit EP Projection EP Projection

Detached Residential1 543 Single Dwelling 2.8 2.8 1520.4 1520.4 

Attached Residential 171 Multiple Dwelling 1.8 1.8 307.8 307.8 

Service Station2, 5 1,400 m2

GFA 
Retail 

(100m2 GFA) 2.10 2.74 29.4 38.4 

Local Retail3, 5 2,253 m2

GFA 
Retail 

(100m2 GFA) 2.10 2.74 47.3 61.7 

Child Care Centre3, 5 1,129 m2

GFA 
Services 

(100m2 GFA) 1.35 1.86 15.2 21.0 

TOTAL 1920.1 EP 1949.3 EP 
Notes: 1) Contingency factors have been applied to the residential development;

2) EP demand projections for Service Station assumes GFA is 15% of total site area;
3) EP demand projections for Local Retail and Child Care Centre assumes GFA is 75% of total site area;
4) Dwelling and GFA rates adopted in accordance with Tables 4.2.11.2.1 and 4.2.11.2.2 of the Townsville City Plan; and
5) Non-residential EP’s will be confirmed when final building configurations are received.

As outlined in Table 4-1, the water supply and wastewater demand allowances adopted for preliminary design purposes 
are 1920.1 EP and 1949.3 EP respectively. These figures include contingency factors associated with different portions 
of the residential development. It is understood that these figures will be further refined as part of detailed design and 
subject to subsequent assessment by Council through a future application for Operational Works. Figure 4-1 outlines the 
contingency factors allowed for each portion of the residential development.  
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Figure 4-1:  Site Contingency Allowances 
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5 WATER SUPPLY SERVICING 
Assessment of proposed water supply master planning was undertaken to confirm that The Village can be serviced in 
accordance with Section 6.4: Development Manual Planning Scheme Policy of the Townsville City Plan. Assessment was 
undertaken for the ultimate population projection of 1920.1 EP. The following water service strategy is conceptual only 
and remains subject to detailed engineering design.

5.1.1 Methodology 
The internal conceptual water network modelling was undertaken by Calibre Consulting with the use of WaterGEMS. 
Network infrastructure was assessed against the Townsville City Council desired standards of service outlined within the 
Townsville City Council Planning Scheme Policy SC6.4.3.21.2. 

The initial modelling analyses were confirmed using Council’s master model on 17 to 19 February 2016.  The
assumptions and projections, which were contained in Council’s model, were adopted for the modelling analyses. 

5.1.2 Existing Water Infrastructure 
As previously outlined in Section 3.1, water supply master planning investigations were previously undertaken by DPM 
Water Pty Ltd (2011) for The Village along with the expected urban consolidation of the South Townsville, Railway Estate 
and Oonoonba suburbs. In order to service the greater structure plan area, it was proposed that a trunk main, 
approximately 3.14km in length, would be constructed from the Bottom City / Middle City Reservoir site south to within 
The Village development. This trunk water main has since been constructed generally in accordance with the proposed 
strategy outlined in the DPM Water Pty Ltd Master Planning Report. The DN600 main reduces in size as off takes are 
constructed to service other precincts in the structure plan area. The trunk water main is reduced to a DN375 water main 
before entering the site from the north. There is also an existing DN250 water main connection to service the initial 
stages of The Village.  

Based on information obtained from a Dial Before You Dig (DBYD) search and available As-Constructed information, 
there is an existing water supply network connecting to the DN375 trunk main that has been constructed to service 
Stages 1-6 of The Village with provisions made for the ultimate development. The water supply network consists of 
existing DN200 and DN250 water mains in Darter Street and Riveredge Boulevard that supply internal OD63, DN100 and
DN150 water reticulation mains.  

5.1.3 Proposed Water Service Strategy 
As outlined in Drawing No. 15-000745-GIS101 within Appendix B, it is proposed that the balance of The Village will be 
serviced via multiple connections to the aforementioned existing trunk main and water supply network that services 
Stages 1-6 of The Village. In addition to the existing DN250 water main that connects to the trunk main to service the 
initial stages, it is proposed that a second DN300 connection will be made to service the northern portions of The Village. 
Reticulation will be provided to the development in the form of DN250, DN200, DN150, DN100 and OD63 water mains.  

It is proposed that the existing DN250 water main that traverses the proposed fuel site in the south-eastern corner of The 
Village, will be decommissioned and realigned south to within the existing drainage easement. It is considered that a 
shared easement is acceptable for the water main relocation. The water main is proposed to be offset 1m from the 
northern easement boundary and maintain standard offsets from the existing DN900 rising main and proposed
stormwater drainage.  

The following sections detail the water network analyses results achieved through the proposed service strategy.  
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5.1.4 Demand Assessment 
Based on the design demand projections, a demand assessment was undertaken for Stages 7-20 of The Village in 
general accordance with the Townsville City Plan. Table 5-1 outlines the projected water flow rates in accordance with 
the estimated ultimate EP.  

Table 5-1 – Design Water Supply Demand Projections 

Demand (EP) Average Day 
Demand (L/s) 

MDMM 
(L/s) Peak Day (L/s) Peak Hour (L/s) 

1920.1 22.22 30.00 36.00 92.16 
Notes: 1) Demand peaking factors adopted are in accordance with Section 6.4 of the Townsville City Plan.

Fire flow demands of 15 L/s and 30L/s for two hours are required to service residential dwellings and commercial land 
uses respectively, as outlined in the Townsville City Plan.

5.1.5 Internal Water Network Assessment 
The Townsville City Council WaterGEMS model was updated to include the proposed internal water supply network and 
the projected EP demands.   

The following water supply network modelling results are in relation to the proposed service strategy outlined in Section 
5.1.3. 

To determine the impact of the proposed development, development demands were applied to the network model and 
assessed under PH and FF conditions during the 2018 and 2021 planning horizons. Fire flow conditions were assessed 
against DSS requirements with demands of 15 L/s for 2 hours applied to residential dwellings. Table 5-2 outlines the 
minimum internal network pressures under PH and FF conditions during the 2018 and 2021 planning horizons.

Table 5-2 – Internal Network Modelling Results 

For the purpose of this assessment, concept bulk earthworks levels have been adopted. Water network modelling 
indicates that the minimum Peak Hour service pressure identified is 35m, which is above the Townsville City Plan 
minimum requirement of 22m. The minimum fire flow pressure was 31m, which is above the 12m minimum pressure 
requirement. Assessment of the proposed internal water network indicated that sufficient capacity is available to service 
Stages 7-20 of The Village as conceptualised in the development master plan. 

The conceptual staging for water supply infrastructure, including corresponding peak hour and fire flow pressures are 
outlined in Drawings No. 15-000745-GIS101-102 within Appendix B.   

Planning Horizon Minimum Peak Hour Pressure (m) Minimum Residual Fire Flow Pressure (m)
2018 35.1m 31.0m 
2021 46.0m 44.2m 
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6 WASTEWATER SERVICING 
Assessment of the proposed wastewater network infrastructure was undertaken to confirm that The Village can be 
serviced in accordance Section 6.4: Development Manual Planning Scheme Policy of the Townsville City Plan.
Assessment was undertaken for the ultimate population projection of 1949.3 EP. The following wastewater service 
strategy is conceptual only and remains subject to detailed engineering design. 

6.1.1 Methodology 
The internal conceptual wastewater network modelling was undertaken by Calibre Consulting with the use of 
SewerGEMS. Network infrastructure was assessed against the Townsville City Council desired standards of service 
outlined within the Townsville City Council Planning Scheme Policy SC6.4.3.21.3. 

Master Planning has previously been undertaken by UDP for Stages 1-20 of The Village. It is proposed that wastewater 
from The Village will be conveyed to the existing sewage pump station (PS1), located on the northern side of Riveredge 
Boulevard. As outlined in Section 3.3.2, it is considered that PS1 and the downstream wastewater network have 
sufficient capacity to service the revised yields associated with Stages 7-20. 

Assessment of the proposed wastewater infrastructure has been undertaken up to and including PS1 during PWWF 
conditions.  

6.1.2 Existing Wastewater Infrastructure 
As discussed in Section 6.1.1, there is an existing sewage pump station (PS1) located on the northern side of Riveredge 
Boulevard in which all loads from The Village will discharge to. PS1 then pumps wastewater approximately 4.7km east 
via a DN900 rising main to the Cleveland Bay Wastewater Treatment Plant (WWTP).  

In accordance with the UDP Report (Oct. 2012) and As-Constructed information, there is an existing lift station adjacent 
to Darter Street that was constructed during Stage 5 works. This lift station discharges wastewater into an existing DN225 
gravity main in Darter Street which conveys wastewater south-west to PS1. Existing DN150 and DN225 sewer gravity
mains have also been identified within As-Constructed information from Stages 1-6 of The Village. Existing wastewater 
infrastructure is as outlined in Drawing No. 15-000745-GIS104 within Appendix B.

6.1.3 Proposed Wastewater Service Strategy 
It is proposed that the development will be serviced via multiple connections to the wastewater infrastructure constructed 
during Stages 1-6 of The Village. The previous planning, prepared by UDP, indicated that Stages 7-20 of the Master Plan 
may require an additional two sewage lift stations, PS3 and PS4. 

Calibre Consulting have optimised the earthworks to remove the need for the proposed PS3, which was to be located in 
the planned park reserve on the north-eastern portion of The Village. It is proposed that Stages 7-20 of The Village will be 
serviced via a new lift station, PS4, to be located in the large open drainage reserve traversing the site and servicing the 
north-western catchment. The remainder of Stages 7-20 will be serviced via approximately 370m of DN225 sewer main 
and approximately 5,765m of DN150 sewer main.  

6.1.4 Demand Assessment 
Based on the design demand projections, a demand assessment was undertaken for the proposed development in 
general accordance with the Townsville City Plan to evaluate the wastewater demands associated with the proposed 
development. The design wastewater loadings are outlined in Table 6-1 below. 
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Table 6-1 – Design Wastewater Loading Projections 
Demand (EP) ADWF (L/s) PWWF (L/s) 

1949.3 5.19 29.62 
Note: Wastewater flow projections calculated in accordance with Table SC6.4.3.21.5 of the Townsville City Plan. 

An estimated ultimate PWWF of 29.62 L/s will be discharged to the existing wastewater network. 

6.1.5 Internal Wastewater Network Assessment 
Assessment of the internal wastewater network was undertaken to demonstrate that sufficient capacity is provided to 
service the ultimate development of 1949.3 EP. Preliminary concept design analyses have been undertaken to determine 
the indicative internal wastewater infrastructure requirement and remains subject to detailed engineering design during 
the operational works phase. The proposed internal wastewater network is as outlined on Drawing No. 15-000745-
GIS104 within Appendix B.  

6.1.5.1 Gravity Sewer Design 
As detailed in Section 6.1.3, it is proposed that each of the sub-catchments will be serviced via an internal sewer 
reticulation network. Table 6-2 and Figure 6-1 outline the maximum depths of flows within the proposed internal 
wastewater network identified through network analyses.

Table 6-2 – Internal Gravity Network Capacity Summary 

Nominal Pipe Diameter Depth over Diameter (1:x)
150mm 0.49 
225mm 0.57 
300mm 0.41 
375mm 0.20 

Figure 6-1:  Internal Gravity Network Capacity (SewerGEMS Model) 
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The internal sewerage network has been planned with sufficient capacity to convey PWWF without exceeding 70% of 
pipe capacity. In support of a conservative internal network analysis the proposed reticulation mains have adopted 
minimum grade where achievable.  

The proposed network configuration and alignment of the sewer network is indicative only and remains subject to detailed 
engineering design.  

6.1.5.2 PS4 Lift Station Planning 
Drawing No. 15-000745-GIS104 within Appendix B outlines the proposed location of the new PS4 lift station proposed to 
service the north-western catchment of The Village. Table 6-3 outlines the design components for the proposed lift
station which were included within the SewerGEMS network model.  

Table 6-3 – Concept PS4 Operational Requirements 

Catchment Catchment 
PWWF 

Incoming 
Sewer IL 

Approx. 
Surface Level 

Minimum 
Operational 

Storage 
Required 

Wet Well 
Depth 

Static 
Lift 

403 EP 6.12 L/s 0.05mAHD 4.47mAHD 0.57m3 6.2m 4.4m 
Notes: 1) The wet-well invert was approximated as it is dependent upon the pumps nominated in detailed design.

2) Friction Losses have not been accounted for.

It is proposed that pumps will be provided to deliver a duty flow of 6.12L/s to service the ultimate catchment. It should be 
noted that the SPS design parameters are conceptual only and remain subject to detailed design.   

6.1.5.3 PS2 Lift Station Planning 
Drawing No. 15-000745-GIS104 within Appendix B outlines the location of the existing PS2 lift station. Table 6-4Table 
6-3 outlines the design components for the existing lift station which were included within the SewerGEMS network
model.

Table 6-4 – Concept PS2 Operational Requirements 

Catchment Catchment 
PWWF 

Incoming 
Sewer IL 

Approx. 
Surface Level 

Minimum 
Operational 

Storage 
Required 

Wet Well 
Depth 

Static 
Lift 

1,226 EP 18.63 L/s -0.80mAHD 4.87mAHD 3.35m3 7.5m 5.8m 
Notes: 1) Friction Losses have not been accounted for.

It is assumed that the existing lift station has pumps capable of operating at a duty of 18.63L/s, or will be upgraded as 
necessary. It is recommended that this assumption be confirmed prior to detailed design. It should be noted that the SPS 
design parameters are conceptual only and remain subject to detailed design. 

6.1.5.4 PS1 Pump Station Planning 
Drawing No. 15-000745-GIS104 within Appendix B outlines the location of the existing PS1 pump station. Table 
6-5Table 6-3 outlines the design components for the existing pump station which were included within the SewerGEMS
network model.
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Table 6-5 – Concept PS1 Operational Requirements 

Catchment Catchment 
PWWF 

Incoming 
Sewer IL 

Approx. 
Surface Level 

Minimum 
Operational 

Storage 
Required 

Wet Well 
Depth 

1,949 EP 29.62 L/s -0.09mAHD 4.34mAHD 5.33m3 7.5m 
Notes:  1) Friction Losses have not been accounted for.   

It is assumed that the existing pump station has pumps capable of operating at a duty of flow rate of 29.62L/s, or will be 
upgraded as necessary. It should be noted that the SPS design parameters are conceptual only and remain subject to 
detailed design.    

6.1.6 External Wastewater Network Assessment 
The Townsville City Council SewerGEMS model was used to assess the development impacts.  The range of pressures 
and flows in the common rising main system are outlined in Figures 6-2 to 6-7.  Council’s model included scenarios for 
the 2015 PWWF, 2031 PWWF and the 2031 ADWF. 

Figure 6-2:  System Pressure in Common Rising Main at Proposed Connection Point, 2015 PWWF Scenario
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Figure 6-3:  System Pressure in Common Rising Main at Proposed Connection Point, 2031 PWWF Scenario 

Figure 6-4:  System Pressure in Common Rising Main at Proposed Connection Point, 2031 ADWF Scenario 

Figure 6-5:  System Flow in Common Rising Main at Proposed Connection Point, 2015 PWWF Scenario
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Figure 6-6:  System Flow in Common Rising Main at Proposed Connection Point, 2031 PWWF Scenario

Figure 6-7:  System Flow in Common Rising Main at Proposed Connection Point, 2031 ADWF Scenario
As outlined in Figures 6-2 to 6-4, the system pressures at the proposed connection point range from approximately 7 to 
19m.  It is recommended that the proposed PS1 pumps be capable of delivering the design PWWF, whilst injecting in to 
the common rising mains with a heads between less than 7m and greater than 19m.  Some engineering judgement will 
be required to allow for safety factors outside of this range. 

As outlined in Figure 6-5 to 6-7, the system flows just downstream of the proposed connection point range from 
approximately 50 to 700 L/s.   

The impact of the addition of approximately 30 L/s from the proposed development is outlined as the differences between 
Pre and Post development scenarios on Figures 6-2 to 6-7.  The hydraulic analyses did not consider the impact on 
external pump stations upstream of the proposed connection point. 

Network modelling indicated that the loads associated with the proposed development have a negligible impact on the 
common rising main system. It is therefore considered that the existing network has sufficient capacity to service the 
development with negligible impact on the existing upstream pump stations.  
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7 CONCLUSION 
Calibre Consulting (Qld) Pty Ltd has been engaged by Economic Development Queensland (EDQ) to undertake water 
supply and wastewater master planning in support of the proposed residential community ‘The Village’, located in 
Oonoonba, Townsville. For the purpose of this investigation, only the balance (or future Stages 7-20) of The Village were 
incorporated within the water supply and wastewater master planning analyses. Preliminary engineering analyses have 
confirmed the following outcomes: 

• Stages 7-20 of The Village have a design demand of 1920.1 EP and 1949.3 EP for water and wastewater
respectively.  These figures include a contingency factor which has been applied to allow for minor changes in
project planning;

• It is proposed that the development will be serviced via internal reticulation networks consisting of DN250, DN200,
DN150, DN100 and OD63 water mains connecting to the existing water infrastructure that services Stages 1-6 of The
Village;

• Water network modelling indicates that minimum pressure requirements can be satisfied under Peak Hour and Fire
Flow conditions;

• It is proposed the development will be serviced via internal reticulation networks consisting of DN150 and DN225
gravity mains connecting to the existing trunk infrastructure that services Stages 1-6 of The Village;

• Network analyses have been undertaken up to and including the existing PS1 and common rising main system that
is located on the northern side of Riveredge Boulevard. It is considered that the downstream infrastructure has
sufficient capacity to service the revised development yields; and

• Internal wastewater infrastructure was conceptually designed in accordance with the Townsville City Plan
requirements and input into the SewerGEMS network model.

Water and wastewater network analyses have indicated that the existing infrastructure has sufficient capacity to service 
The Village without negatively impacting existing network conditions. It is recommended that the development application 
be approved and the management strategies be incorporated into the future Operational Works detailed design.  Detailed 
design may result in changes to the concept however the underlying design criteria will generally be followed. 

8 DISCLAIMER 
This report has been prepared on behalf of and for the exclusive use of Economic Development Queensland (EDQ) and 
is subject to and issued in accordance with the agreement between Calibre Consulting (QLD) Pty Ltd. 

Our investigation and analysis has been specifically catered for the particular requirements of Economic Development 
Queensland (EDQ) and may not be applicable beyond this scope. For this reason, any other third parties are not 
authorised to utilise this report without further input and advice from Calibre Consulting (QLD) Pty Ltd. 

Calibre Consulting (QLD) Pty Ltd accepts no liability or responsibility whatsoever for the report in respect of any use of or 
reliance upon this report by any third party.  

The investigation and analysis has relied on information provided by others. We accept no responsibility for accuracy of 
material supplied by others.  The accuracy of the investigation, analysis and report is dependent upon the accuracy of 
this information. 
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1 INTRODUCTION AND CONTEXT

1.1 OVERVIEW

Calibre Consulting (Calibre) have been engaged to provide a traffic impact assessment report on behalf of Economic 

Development Queensland (EDQ) for the proposed residential community “The Village” located at Oonoonba within the 

city of Townsville, Queensland.  

This report provides an assessment of the expected traffic generated by the development, its impact on existing 

infrastructure, and the proposed development access. These analyses are consistent with the Queensland Department of 

Transport and Main Roads’ Road Planning and Design Manual and the principles contained within the Guidelines for 

Assessment of Road Impacts of Development (GARID, 2006).  

Throughout this report, the development area is referred to as ‘the site’ which is the declared Oonoonba Development 

Area. Currently Stages 1 – 6 of the development north of Riveredge Boulevard have been constructed, with the balance 

of the developable area situated on Lots 9000 & 9001 on SP275839 and Lot 6000 on SP243806. 

1.2 SITE LOCATION

The site is located approximately 3km from the Townsville central business district. The location of the site area is shown 

in Figure 1-1.  

The site is bounded to the north and west by the Ross River and to the south by Fairfield Waters which is an established 

residential development. The eastern boundary is framed by the North Coast railway line and the Abbott Street state-

controlled road corridor. 

The developable site area encompasses the area north of Riveredge Boulevard as well as the parcel of land to the south 

of the Lakeside Drive / Abbott Street intersection. Figure 1-2 shows an aerial image of the site area captured in June 2016. 

The aerial image shows that residential development has commenced within the south of the site. Figure 1-3 shows the 

local road network surrounding the site, and defines the study area for the purposes of the following traffic assessment. 
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Figure 1-1: Site Location (Source: Bing Maps) 
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Figure 1-2: Current site development – aerial image of site in June 2016 (Source: Nearmap, 2017) 

Site area shaded in blue
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Figure 1-3: Local road network map showing key intersections and road links within the study area (Source: Bing Maps)  
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2 DEVELOPMENT PLAN  

2.1 PROPOSED DEVELOPMENT PLAN 

The development is proposed to consist of mixed uses. For the purpose of the traffic analysis the total site activity as 

agreed with EDQ is summarised in Table 2-1.  

Table 2-1: Proposed Development Yield 

Land Use Quantum and Unit

Low Density Residential  
(Stages 1 to 20 inclusive) 

626 Dwellings 

Medium Density Residential 
(Lots that are less than 250 m2) 

330 Dwellings 

Single Occupant Home Office (100 m2) 31 Dwellings 

Community Site (Church) 1,600 m2 Total GFA 
Child Care 75 children 

Commercial (Retail) 1,500 m2 Total GFA 

Service Station Allow for 6 bowsers and 250 m2 convenience 
retail  

The proposed land uses are shown in the site master plan, refer Figure 2-1. 

2.2 KEY ASSUMPTIONS 

Allotment delivery and sales information provided by EDQ suggests that the site will be fully developed and occupied by 

the year 2023. Consistent with relevant planning and assessment guidelines, the traffic impacts will be assessed at the 

base design year of 2023 and the 10 year post-construction future horizon year 2033. 
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Figure 2-1: Site Master Plan (Source: Brazier Motti Plan No. 29060/3663F) 
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3 EXISTING TRANSPORT INFRASTRUCTURE 

An outline of the features associated with the key routes within the site locality is presented in the following sections. The 

following assessment of the existing traffic conditions is based on observations during a site visit, aerial imagery as well 

as information from Townsville City Council (TCC) and the Department of Transport and Main Roads (DTMR).  

3.1 EXISTING ROAD LINKS

The road link classifications and road characteristics are summarised in Table 3-1 for those routes situated within the 

study area. 

Table 3-1: Existing road links and road functions 

Road Name Classification
Posted Speed 

Limit
Route Configuration Authority

Abbott Street1 Arterial Route 80 km/h Two-way, 2 lanes DTMR 

Lakeside Drive Sub-Arterial Route 60 km/h Two-way, 2 lanes Council 

Riveredge Boulevard Collector 60 km/h Two-way, 2 lanes Council 

Oonoonba Road Collector 60 km/h Two-way, 2 lanes Council 

Stuart Drive Sub-Arterial Route 60 km/h Two-way, 2 lanes DTMR 

Fairfield Waters Drive Collector 60 km/h Two-way, 2 lanes Council 

Mervyn Crossman Drive Collector 60 km/h Two-way, 4 lanes Council 

Railway Avenue1 Arterial Route 60 km/h Two-way, 4 lanes DTMR 

Queens Road Collector 60 km/h Two-way, 2 lanes Council 

Putt Street Local Street 60 km/h Two-way, 2 lanes Council 

Boundary Street Arterial Route 60 km/h Two-way, 2 lanes DTMR 

Saunders Street Arterial Route 60 km/h Two-way, 4 lanes DTMR 

3.2 NORTH COAST RAIL LINE

The North Coast Rail Line runs parallel along Abbott Street through to the Townsville Railway Station at Charters Towers 

Road, impacting a number of intersections. In 2012, GHD completed a preliminary evaluation for the Townsville Eastern 

Access Corridor Project (TEARC) titled Townsville Eastern Access Corridor Project Economics and Market Sounding 

Summary Report. As shown in Figure 3-1, the TEARC is an 8 km rail line running from Cluden (near Stuart) through the 

Townsville State Development Area to the Port of Townsville. This report lists service requirements for TEARC as 

follows: 

Improve urban amenity including increasing safety and reducing traffic delays by diverting bulk rail haulage away

from suburban areas of Townsville.

The main findings of the market sounding analysis were that there was a sufficient case to warrant further consideration 

of PPP delivery. GHD concluded that: 

The decision criteria for the central case (2015 opening @ 7 % discount rate) show that TEARC is economically

viable under high demand and medium demand scenarios and TEARC is marginal under low demand scenarios.

1 Abbott Street becomes Railway Avenue at its northern extent after the Ross River Bridge. 
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On 18 May 2016, the Australian Government announced a $150 million investment for the TEARC to reduce bottlenecks 

and remove freight trains from the city’s suburbs. 

From reviewing this study and likely infrastructure improvement, it is foreseeable that the existing rail line and level 

crossings will be decommissioned prior to The Village, Oonoonba design horizon year 2033. 

Figure 3-1: Proposed Eastern Access Rail Corridor (Source: Queensland Rail Townsville Eastern Access Rail Corridor  
Preliminary Evaluation: Economics and Market Sounding Summary Report by GHD (2012)) 

Further to the above, preliminary investigations were undertaken by Calibre to assess the need for inclusion of the level 

crossings in the traffic modelling of the future impacts of the site on the surrounding traffic network. 

Train data received from EDQ indicated that the greatest frequency of 1434 trains falls in the month of August. This 

frequency was adopted as the conservative modelling scenario equating to an average of 47 trains each day of the 

month and two trains per hour over a 24-hour period. Without detailed timetable data and clarification on priority 

Existing rail line along 
Abbott Street
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movements for freight transport, two trains per hour were modelled in the peak period to ensure the modelling allowed for 

the worst case scenario. Based on the available data, the following assumptions were made:  

Maximum train lengths of 980 m travelling at 80 km/h take approximately 44 secs to clear a level crossing;

As per DTMR’s Manual of Uniform Traffic Control Devices Part 7 Railway Crossings (2003), the total delay is to

include a minimum of 20 secs advanced warning before and after the train passes through the level crossing;

and

Level crossing closures produce a total delay of 84 secs (44 secs for train clearance and 20 secs warning before

and after clearance) occurring twice per hour at 20 minutes and 40 minutes past the hour.

Using SIDRA Intersection Network, localised traffic analyses were undertaken to determine immediate impacts of the 

level crossing on the performance of Lakeside Drive / Abbot Street and Lakeside Drive / Riveredge Boulevard 

intersections at the 2033 design horizon year. The analysis utilised traffic survey data collected in July 2015 with the 

growth rates specified in Section 3.3.  

The network was modelled at the horizon year under different scenarios, including: 

1. Without the traffic impact of the level crossing (i.e. direct link from Lakeside Drive / Riveredge Boulevard

intersection to Lakeview Drive / Abbott Street intersection); and

2. With the traffic impact of the level crossing.

The above scenarios were modelled using existing intersection arrangements with no mitigation measures adopted. The 

results of the network analyses are given as follows - refer to Table 3-2 for detailed SIDRA outputs. 

Table 3-2: SIDRA Network Analysis result comparison for network comprising the intersection of Lakeview Drive and 
Riveredge Boulevard and the intersection of Lakeview Drive and Abbott Street 

From the results in Table 3-2 it can be seen that the impact of the level crossing on the road network at the design 

horizon year is significant and unavoidable even without the inclusion of development traffic. The results are well beyond 

what is deemed acceptable for priority controlled intersections. 

Based on the above information relating to the TEARC and the preliminary network analyses undertaken, the inclusion of 

level crossings in Abbott Street / Railway Avenue intersection modelling is not considered appropriate for the assessment 

of the traffic impact of the site and is excluded from the proceeding analyses. 

3.3 EXISTING TRAFFIC VOLUMES

Existing traffic count data has been sourced by independent traffic survey consultants Data Audit Systems for the 

purpose of informing the current traffic flows adjacent to the development. The traffic count was conducted in July 2015 

Scenario Peak
Network Level 

of Service

Control 
Delay 
(Worst 

Movement)
(s)

Maximum 
95th

Percentile 
Queue 

Length (m)

Network Travel 
Speed 

(Average) 
(km/h)

2033 Design Horizon without Level 

Crossing 

AM E 654.5 263 16.8 

PM E 679.6 2483 13.8 

2033 Design Horizon with Level 

Crossing 

AM F 3821.4 3414 1.5 

PM F 2918.1 5523 3.9 
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and provides an indication of the morning and evening peak hour traffic volumes. Traffic count data was sourced for the 

following intersections:  

Abbott Street / Lakeside Drive;

Riveredge Boulevard / Lakeside Drive;

Oonoonba Road / Lakeside Drive; and

Stuart Drive / Fairfield Waters Drive / Mervyn Crossman Drive.

The traffic counts were reported for 15 minute intervals over a total 24-hour survey period on a weekday. Due to the high 

number of AM and PM weekday trips required for non-discretionary purposes, i.e. travelling to work or education facilities, 

it is anticipated that the critical peak period will be during weekdays and not during the weekend. This applies to both the 

site traffic and the external traffic flows.  

The AM peak period across all intersections was found on the day of the survey to be between the hours of 7:45 am and 

8:45 am. The PM peak occurred at all intersections between the hours of 4:30 pm and 5:30 pm. 

These traffic volumes were used to inform the base (i.e. background) traffic volumes and directional splits for traffic 

movements at both base year 2015 and the forecast design year 2023. The raw results from these traffic surveys are 

provided in Appendix B, with relevant peak hour volumes summarised in spreadsheet form to aid further analysis – refer 

Appendix D. 

Additionally, forecast base traffic volumes at the macro level were sourced from TCC and DTMR’s strategic traffic model 

(TSTM) – refer Appendix C for raw data and Appendix D for summary in spreadsheet form. The TSTM has been 

developed and calibrated with various Townsville traffic survey results, 2011 demographics and network conditions. 

Traffic volumes were sourced for the following intersections and associated road links: 

Abbott Street / Lakeside Drive;

Riveredge Boulevard / Lakeside Drive;

Oonoonba Road / Lakeside Drive;

Stuart Drive / Fairfield Waters Drive / Mervyn Crossman Drive;

Railway Avenue / Boundary Street / Saunders Street; and

Railway Avenue / Queens Road / Putt Street.

In the absence of defined peak hour periods, the peak hour periods for the given TSTM data were assumed to match 
those of the existing background traffic peak hours, i.e. 7:45 am to 8:45 am and 4:30 pm to 5:30 pm. 

TSTM traffic volumes were used to inform the base traffic volumes and directional splits for both the forecast design year, 

2023 and the forecast design horizon year, 2033. 

3.4 GROWTH RATES

Through consultation with TCC, EDQ and DTMR in Townsville, background growth rates have been established to 

represent the traffic growth in the vicinity of The Village, Oonoonba. These rates have been calculated by determining the 

growth required to reach predicted traffic volumes at 2031 in the TSTM. Where actual growth rates were calculated to be 

less than 0.5 %, a 0.5 % growth rate has been adopted to ensure the traffic analysis is conservative and 

misrepresentative negative growth rates are not adopted in the wider model. Refer Table 3-3 for growth rate calculations. 

Table 3-3: Adopted background traffic growth rates 

Route Calculated Growth Rate (%) Adopted Growth Rate (%)

Abbott Street 4.2 4.2 
Lakeside Drive -0.1 0.5 
Riveredge Boulevard 2.3 2.3 
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Route Calculated Growth Rate (%) Adopted Growth Rate (%)

Oonoonba Road 2.5 2.5 
Keenan Street 8.3 8.3 
Fairfield Waters Drive -3.3 0.5 
Mervyn Crossman Drive -2.9 0.5 
Stuart Drive 2.2 2.2 
Railway Avenue 4.2 4.2 
Saunders Street 2.7 2.7 
Boundary Street 1.5 1.5 
Queens Road 0.3 0.5 
Putt Street Unknown 0.5 

4 DEVELOPMENT TRAFFIC 

The following section outlines the anticipated traffic generation potential of the development. 

4.1 ANTICIPATED DEVELOPMENT TRAFFIC 

The traffic generation rates have been sourced from the RTA Guide to Traffic Generating Developments (RTA) and the 

8th Edition ITE Trip Generation Report (ITE). The trip generation rates proposed are considered appropriate estimates of 

the average level of demand for the proposed land uses within the site. Refer to Table 4-1 summarising the anticipated 

site traffic generated by the proposed development.  

Table 4-1: Summary of Total Anticipated Development Traffic 

Land Use Quantum

Peak AM 
Period Trip 
Generation 

Rate

AM Peak 
Hour 

Volume 
(vph)

Peak PM Period 
Trip Generation 

Rate

PM Peak 
Hour 

Volume 
(vph)

Source

Low Density 
Residential 

626 
Dwellings 

0.85 vph/house 391 0.85 vph/house 391 RTA 

Medium Density 
Residential  

330 
Dwellings 

0.55 vph/unit 151 0.55 vph/unit 151 RTA 

Single Occupant 
Home Office 
(100m2) 

31 0.55 vph/home 
office 

17 0.55 vph/home 
office 

17 RTA 

Community Site 
(Church) 

1,600m2 
GFA 

0.55 
vph/100sqm 

9 0.55 
vph/100sqm 

9 ITE 

Child Care 75 children 0.8 vph/child 60 0.8 vph/child 60 RTA 

Commercial Site 
(Retail) 

1,500m2 
GFA 

12.5 
vph/100sqm 

GFA 

188 12.5 
vph/100sqm 

GFA 

188 RTA 

Service Station 6 bowsers 
and 250m2 
convenienc

e retail 

13.38 
vph/bowser 

80 13.38 
vph/bowser 

80 ITE 

Total vph 895 895

For the land use, ‘Single Occupant Home Office’ (SOHO), a trip generation rate equivalent to that of a medium density 
residential dwelling was adopted. This is considered appropriate since the occupant / business owner does not need to 
travel to work, nor is it considered typical of a SOHO style business to attract many customers during the peak hour. 
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Note that since the traffic assessment uses background traffic volumes that were counted in July 2015, it is reasonable to 
assume that the peak hour trips generated by the residential dwellings onsite in July 2015 were captured in the traffic 
count data. Based on the assumption that the residential dwellings comprising Stages 1-6 were only 75% occupied at the 
time of the traffic count, 25% of the trips generated by Stage 1-6 were included in the ultimate 2023 development traffic 
volume – refer Table 4-2 for trip generation calculations. 

4.2 DIRECTIONAL ASSIGNMENT

For the purpose of determining the macro distribution of trips associated with different land uses, the following 
assumptions were made: 

Due to the high number of AM weekday trips required for non-discretionary purposes, i.e. travelling to work or
education facilities, it is assumed that in the morning peak hour 80 % of the residential generated traffic travels out of
the site, and 20 % of the traffic generated travels into the site. Similarly, the reverse is true in the evening peak hour.

During the morning peak hour it is assumed that 80 % of the commercial (retail) and community (church) generated
traffic travels into the site, i.e. for work or shopping purposes, and 20 % travels out of the site. Similarly, the reverse
is true in the evening peak hour.

During the morning peak hour it is assumed that 50 % of the Child Care and Service Station generated traffic travels
into the site and 50 % travels out of the site. This is consistent with land uses where short stays are typical. Similarly,
the reverse is true in the evening peak hour.

The macro distribution of trips per land use is summarised in Table 4-2. 

Table 4-2: Development traffic distribution into and out of the site 

Land Use Type AM In (%) AM Out (%) PM In (%) PM Out (%)

Low Density Residential 20 80 80 20 

Medium Density Residential 20 80 80 20 

Single Occupant Home Office 20 80 80 20 

Community Site 80 20 20 80 

Child Care 50 50 50 50 

Commercial Site 80 20 20 80 

Service Station 50 50 50 50 

It is noted that there are significant trip attractors located to the west and to the north of the site. As the site is bounded by 
the Ross River immediately to the west and north, westbound traffic is required to travel either north along Abbott Street 
or south along Lakeside Drive. It is anticipated that negligible development traffic volumes will travel east, as there are no 
significant trip attractors situated east of the site. It is anticipated that the volume of development traffic travelling to/from 
the existing residential area to the south of the site will be negligible as there are no trip attractors within the adjoining 
residential area. There are also existing traffic calming devices at Twinview Place and local threshold treatments within 
the adjacent residential estate, which are anticipated to deter through-traffic movements. 

Where possible, TSTM data was used to determine the macro distribution of trips north and south out of the development 
and micro distribution of trips across the wider road network. From the TSTM data it can be established that the future 
preferred travel route for the morning peak is via Lakeside Drive (between Bruce Highway and Oonoonba Road), right 
onto Oonoonba Road (between Lakeside Drive and Abbott Street), left onto Abbott Street (north of Oonoonba Road) and 
then along Railway Avenue into the city. For the evening peak it is the reverse of this. 

For instances where TSTM data was incomplete, the existing (2015) traffic counts were used to inform the distribution. 
This approach was adopted for all scenarios discussed in the following section. For trip distribution across the wider 
network, refer distribution diagrams in Appendix G. 

For the purpose of the following traffic assessment, the level of self-containment within the proposed development is 
assumed to be 80 % for the child care centre and community site and 20 % for the retail site. This implies that 80 % of 
the peak hour child care centre and church trips will be internal to the site and the remaining 20 % will be external to the 
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site, likewise 20 % of the retail trips will be internal to the site and 80 % will be external. For a development with 956 
residential dwellings, this is considered a reasonable assumption.  

Of the trips generated by the service station, 90 % are considered ‘linked’ trips, where motorists stop at the service 
station on their way to/from their ultimate destination, while the remaining 10 % are considered ‘unlinked’ trips, where the 
service station is the ultimate destination. At the Lakeside Drive / Riveredge Boulevard intersection it is assumed that 
both ‘linked’ and ‘unlinked’ trips add traffic volume to the intersection. However, it is assumed that only the ‘unlinked’ trips, 
i.e. 10% of the generated trips, add traffic volume to those intersections in the outer road network.

5 TRAFFIC NETWORK ASSESSMENT 

The following assessment has been based on a combination of an intersection performance based assessment and link 

based assessment process as consistent with Austroads guidelines. 

For the purpose of assessing future background traffic demands, base traffic volumes discussed in Section 3.3 have 

been adopted with the growth rates specified in Table 3-3 from TCC’s strategy model – refer Appendix E and Appendix 

C respectively. These growth rates were applied to the 2015 traffic count data2 and the 2031 TSTM data for the purpose 

of informing the 2023 and 2033 background traffic volumes respectively. 

Comparing background forecast traffic demands without the development against that of forecast traffic demands with the 

development, the following assessment periods applicable to the scope of this assessment apply:  

2015 (Base) Traffic Scenario: this scenario includes the 2015 traffic volumes modelled over the existing road
network. This analysis was performed for both the AM and PM peaks.

2023 (Base without Development) Forecast Traffic Scenario: this scenario includes the 2015 traffic volumes
forecast to 2023 modelled over the existing road network. This analysis was performed for both the AM and PM
peaks.

2023 (Base + Development) Forecast Traffic Scenario: this scenario uses the 2015 traffic volumes forecast to
2023, plus forecast development traffic in 2023 modelled over the existing road network and where required
modification and/or upgrade works have been identified. These analyses were performed for both the AM and PM
peaks.

2033 (Base + Development) Forecast Traffic Scenario: this scenario extends the 2023 (Base + Development)
Forecast Traffic Scenario over a 10-year design horizon to confirm intersection performance can be maintained over
this period. This analysis uses the 2031 TSTM traffic volumes for base traffic and was performed for both the AM and
PM peaks. Where required modification and/or upgrade works have been identified.

For the proceeding assessment it is assumed that the peak hour vehicle movements of all mixed uses within the 
proposed development coincide with the peak hour of the external traffic network. It should also be noted that where 
possible the percentage of heavy vehicles for each of the above modelling scenarios was adopted from the 2015 traffic 
count data. Where this data was unavailable, i.e. at the Railway Avenue intersections, a 2008 Traffic Analysis and 
Reporting System (TARS) report for the intersection of Railway Avenue, Boundary Street and Saunders Street was used 
to inform the decision. 

5.1 EXTERNAL INTERSECTION ASSESSMENTS

The following traffic assessment considers these intersections:  

Lakeside Drive / Riveredge Boulevard

Abbott Street / Lakeside Drive

Oonoonba Road / Lakeside Drive

2 2021 TSTM data was used to inform background traffic growth at 2023 where 2015 traffic counts were unavailable. 
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Stuart Drive / Fairfield Waters / Mervyn Crossman Drive

Boundary Street / Railway Avenue / Saunders Street

Railway Avenue / Queens Road / Putt Street

The desirable service standards for intersection operation are described within the TCC Planning Scheme (2014). A 
summary of the service standards is given in Table 5-1. 

Table 5-1: Desirable service standards for intersection operation 

Criteria Acceptable Levels

Signalised intersection Control delay less than 55 secs per vehicle (LOS D) or Degree of Saturation 
less than 0.9 

Roundabout Control delay less than 35 secs per vehicle (LOS D) or Degree of Saturation 
less than 0.85 

Priority intersection or give-way stop 
controlled intersection 

Control delay less than 35 secs per vehicle (LOS D) or Degree of Saturation 
less than 0.8 

Left or right turning lanes Less than available storage length within 95 percentile queue 

All of the above intersections were analysed using computer software SIDRA Intersection Version 7 (SIDRA) under the 
development scenarios discussed above. The results and associated conclusions discussed hereafter. Refer to Appendix 
I for detailed SIDRA outputs. 

5.1.1 LAKESIDE DRIVE / RIVEREDGE BOULEVARD 

The intersection between Lakeside Drive and Riveredge Boulevard is currently a three-leg priority controlled intersection 

with a channelised right turn (CHR) lane - refer Figure 5-1. The western approach of the intersection is the main site access 

for the residential, commercial and community uses within the proposed site.  The ultimate intersection configuration will 

include an eastern approach to allow access to the proposed petrol station and convenience store site so that the 

intersection will become a four-leg signalised arrangement. 

The proposed development is anticipated to increase the traffic volume at the intersection by 803 vph (total two-way) during 

the AM and PM peak hour. The anticipated total volume of site movements for the year 2023 (including the development 

traffic) is 1,805 vph and 1,602 vph during the AM and PM peak hours, which equates to a proportional development increase 

of 80 % and 101 % respectively. The increase in traffic volumes as a result of the proposed development is significant at 

this location, as the intersection is the major access node to the service station site (eastern intersection approach) and 

the residential / mixed-use sites (via western intersection approach) within the developable area. 
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Figure 5-1: Existing Intersection at Lakeside Drive and Riveredge Boulevard – Aerial Image from June 2016 (Source: 
Nearmap, 2017) 

The proposed ultimate four-leg approach signalised intersection as modelled in SIDRA is shown in Figure 5-2. Traffic 

signal control is recommended to minimise the risk of potential conflict between traffic movements, and also to mitigate the 

risk of the limited visibility along the north and south intersection approaches arising as a result of the horizontal road 

curvature in Lakeside Drive. It is also required to improve performance for right turn and straight through movements from 

Riveredge Boulevard and the service station.  

Due to the high volume of left turn traffic anticipated at the western Riveredge Boulevard approach during the morning 

peak, the current arrangement of the left turn continuous slip lane will remain, with an addition of 10 m to the existing lane 

length to allow for adequate queueing storage. The Riveredge Boulevard intersection approach currently allows for this left 

turn slip lane, with pavement, kerb and channel already in place. The length of the left turn slip lane is constrained by the 

adjoining local intersection of Riveredge Boulevard / Darter Street that is located approximately 100 m prior to Lakeside 

Drive. Results from the analysis of this layout and the existing priority controlled intersection are provided in Table 5-2, with 

SIDRA outputs available in Appendix I.  
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Figure 5-2: Proposed Lakeside Drive and Riveredge Boulevard layout as modelled 
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Table 5-2: Summary of SIDRA Assessment – Lakeside Drive and Riveredge Boulevard Intersection 

Scenario
Degree of 
Saturation1

(DOS)

Level of 
Service 
(LOS)

95th

Percentile 
Queue1 (m)

Control Delay 
(Average) (s)

Cycle Time (s) 

AM Peak

Existing – Priority Control 
(2015) 

0.34 N/A 11 2.7 N/A 

Without Development traffic 
(2023) – Priority Control 

0.43 N/A 15 3.2 N/A 

With Development traffic 
(2023) – Traffic Signal 

0.61 A 74 9.9 60 

Without Development traffic 
(2033) – Priority Control 

0.38 N/A 13 3.2 N/A 

With Development traffic 
(2033) – Traffic Signal 

0.57 A 67 9.1 60 

PM Peak

Existing – Priority Control 
(2015) 

0.19 N/A 3 2.1 N/A 

Without Development traffic 
(2023) – Priority Control 

0.19 N/A 4 2.2 N/A 

With Development traffic 
(2023) – Traffic Signal 

0.89 C 110 23.5 70 

Without Development traffic 
(2033) – Priority Control 

0.23 N/A 6 3 N/A 

With development traffic 
(2033) – Traffic Signal 

0.80 C 86 20.3 60 

1These values are the ‘worst values’ for any approach at each intersection. 

The SIDRA results in Table 5-2 indicate that the intersection performs at LOS C or better, with worst degree of saturation 

of up to 0.89 during the evening peak in the year 2023.  The worst maximum 95th percentile queue length is 110 m on the 

Lakeside Drive southern approach during the 2023 PM peak hour. The longest cycle time is 70 secs in the design horizon 

year 2023. These results suggest that the intersection performance is fair and operates well with the development traffic in 

both years 2023 and 2033.  

It can be observed that the intersection generally performs better during both peak periods in year 2023 compared to year 

2033. This is due to the year 2031 TSTM traffic volumes being used to derive traffic volumes for year 2033 whilst the year 

2015 traffic volumes obtained during the traffic surveys were used to derive the 2023 traffic volumes.  

Note that for the scenarios without development, the intersection has been analysed as per the existing priority controlled 

intersection. Traffic volumes are anticipated to be low without the development and will not require upgrades to the 

intersection.  

The key findings of the Lakeside Drive and Riveredge Boulevard intersection assessment are: 

It is recommended for consideration that at this intersection location the service station site access be constructed
as a signalised eastern intersection approach, with a single lane approach for all movements (i.e.: no left turn slip
lane is required);
It is recommended for consideration that the existing left turn slip lane at the Riveredge Boulevard approach be
extended to 20 m;
That over the 10 year assessment period the intersection is anticipated to operate well with minimal queues or
delays; and
That all works undertaken are in accordance with relevant design standards and guidelines.
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5.1.2 ABBOTT STREET / LAKESIDE DRIVE 

The existing intersection configuration is a three-leg approach priority controlled intersection. The intersection has a 

designated right turn and left turn lane from the major road - refer Figure 5-3. Currently all movements are allowed with 

the exception of the right turn from Lakeside Drive. The left turn from Lakeside Drive is currently operating as a continuous 

movement, since there is an uninterrupted exit lane along Abbott Street north of the intersection. The exit lane for the left 

turn from Lakeside Drive into Abbott Street is approximately 170 m in length, at which point the entering Lakeside Drive 

traffic is required to merge with the northbound through traffic to form one lane along Abbott Street prior to the Ross River 

Bridge crossing which is a single-lane carriageway. 

The development traffic as a proportion of the total background traffic at the intersection represents 25 % and 29 % of the 

AM and PM peak hours respectively in the base design year 2023. The proportion of development traffic at the intersection 

is greater than 5 %, hence triggering a detailed analysis of the intersection. 

For the purpose of the following traffic assessment, the traffic operations at this intersection will be modelled without the 

existing rail crossing that is located to the west of the intersection. The anticipated effect of the North Coast Rail services 

could consist of additional queuing within the right and left turn lanes along the major road and at the minor road approach. 

The additional queuing is considered to be unavoidable with the arrival of a train at the crossing. As discussed in Section 

3.2, the extent of queuing on the intersection with the arrival of a train during peak periods is beyond the scope of this 

assessment. 

Figure 5-3: Abbott Street and Lakeside Drive intersection, aerial view at June 2016 (Source: Nearmap, 2017) 

A review of the existing base year 2015 traffic volumes indicate that the intersection currently satisfies the warrants for 

signalisation during the AM and PM peak hours, in accordance with Austroads Guide to Traffic Management, Part 6: 

Intersections, Interchanges and Crossings and TMR’s Road Planning and Design Manual (RPDM), refer Table 5-3.  
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Table 5-3: Analysis of Austroads Warrants for Signalised Intersections – Existing Base Year 2015  

Traffic Scenario 

Major Leg 
(Abbott Street – 

Two-Way volume,
all approaches)

(vph)

Minor Leg 
(Lakeside Drive – 

One-way approach 
volume) 

(vph)

Comment

Traffic volumes triggering warrants for 
traffic signal control at the intersection 

600 200 -

Traffic volumes AM peak hour 2015 979 735 Volumes exceed traffic 
signal warrants

Traffic volumes PM peak hour 2015 1,122 374 Volumes exceed traffic 
signal warrants

The existing layout of the Abbott Street and Lakeside Drive intersection as modelled in SIDRA is shown in Figure 5-4. 

Results from the analysis of this layout are provided in Table 5-4, with SIDRA outputs available in Appendix I. 

Figure 5-4: Abbott Street and Lakeside Drive existing layout as modelled 

With the development traffic, the combination of increasing straight through traffic volumes from the southern approach of 
Abbott Street with the right turn volumes from the northern approach into Lakeside Drive, particularly during the evening 
peak hour, requires an upgrade of the intersection to maintain acceptable LOS for all traffic at the intersection. In view of 
the high right turn volumes from Abbott Street into Lakeside Drive, it is deemed that an upgrade to a roundabout is most 
suitable. Figure 5-5 shows the proposed roundabout layout to accommodate traffic in year 2023. A continuous left turn 
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lane is provided on Lakeside Drive due to the high left turn volumes onto Abbott Street. Results for the intersection are 
provided in Table 5-4.  

Figure 5-5: Abbott Street and Lakeside Drive proposed ultimate roundabout arrangement 

With the increase in background traffic, an additional approach lane will be required at the southern approach of Abbott 
Street and an additional exit lane on the northern approach will be required in year 2033; refer Figure 5-6. This is due to 
the high straight through volumes from the southern approach, which more than doubled during the 10 years between 
2023 and 2033. Results of the intersection performance are summarised in Table 5-4. 
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Figure 5-6: Abbott Street and Lakeside Drive proposed ultimate roundabout arrangement 

 Table 5-4: Summary of SIDRA assessment for Abbott Street and Lakeside Drive Intersection  

Scenario
Degree of 
Saturation1

(DOS)

Level of 
Service 
(LOS)

95th Percentile 
Queue1 (m)

Control Delay 
(Average) (s)

AM Peak

Existing traffic scenario (2015) – 
Priority Control 

0.42 N/A 6 3.3 

Without Development traffic (2023) 
– Priority Control

0.44 N/A 12 3.3 

With Development traffic (2023) – 
Roundabout  

0.70 A 57 7.2 

Without Development traffic (2033) 
– Priority Control

0.70 N/A 6 2.3 

With Development traffic (2033) – 
Roundabout  

0.78 A 73 6.3 

PM Peak

Existing traffic scenario (2015) – 
Priority Control 

0.30 N/A 10 3.2 

Without Development traffic (2023) 
– Priority Control

0.47 N/A 23 3.4 

With Development traffic (2023) – 
Roundabout 

0.69 A 54 9.9 

Without Development traffic (2033) 
– Priority Control

0.85 N/A 25 2.8 

With development traffic (2033) – 
Roundabout 

0.90 B 91 10.1 

1These values are the ‘worst values’ for any approach at each intersection 
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With the upgrade to a roundabout, the intersection will perform well in year 2023 with LOS A in all peak hours, with minimum 

delays and queue lengths. The longest 95th percentile queue during both peak hours occurs on the southern approach to 

the intersection.  

In year 2033, the intersection performs well with the additional lane provided, with the worst LOS of B occurring during the 

PM peak. Average control delays are maintained at very low levels, with the longest queue of 91 m on the southern 

approach of Abbott Street during the PM peak hour. It can be observed that even without the development traffic, the 

intersection will be operating at a high degree of saturation of 0.85 during the PM peak of year 2033. 

5.1.3 LAKESIDE DRIVE / OONOONBA ROAD 

The Oonoonba Road and Lakeside Drive intersection is a signalised four-leg intersection, with left turn slip lane treatments 

located on each approach. The development traffic as a proportion of the total background traffic at the intersection 

represents 13 % and 10 % of the AM and PM peak hours in the base design year 2023. This is greater than the 5 % value, 

triggering further detailed analysis of the intersection. The Oonoonba Road and Lakeside Drive intersection was signalised 

in 2014 to accommodate increased traffic volumes as a part of the Abbott Street Deviation Project undertaken by DTMR - 

refer Figure 5-7 showing the intersection configuration.

Figure 5-7: Existing Intersection at Lakeside Drive / Oonoonba Road – Aerial Image from June 2016 (Source: Nearmap, 
2017) 

It should be noted that the phase and cycle times for this intersection were unavailable at the time of writing this report. 

For the adopted phase and cycle times refer to the Phasing Summary in Appendix I. 

The existing layout of the Lakeside Drive and Oonoonba Road intersection as modelled in SIDRA is shown in Figure 5-8. 

Results from the analysis of this layout are provided in Table 5-5, with SIDRA outputs available in Appendix I. 
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Figure 5-8: Lakeside Drive and Oonoonba Road existing layout as modelled 

Table 5-5: Summary of SIDRA assessment for Lakeside Drive and Oonoonba Road Intersection 

Scenario
Degree of 
Saturation1

(DOS)

Level of 
Service
(LOS)

95th

Percentile 
Queue1 (m)

Control Delay 
(Average) (s)

Cycle Time2 (s) 

AM Peak

Existing traffic scenario (2015) 0.36 B 54 16.4 80

Without Development traffic 
(2023)

0.41 B 66 16.2 80

With Development traffic 
(2023)

0.49 B 74 16.8 80

With Development traffic 
(2033)

0.55 B 71 17.2 80

PM Peak

Existing traffic scenario (2015) 0.42 B 65 17.7 80

Without Development traffic 
(2023)

0.49 B 78 17.6 80

With Development traffic 
(2023)

0.55 B 84 18.3 80

With development traffic 
(2033)

0.49 B 82 16.2 80

1These values are the ‘worst values’ for any approach at each intersection 
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The SIDRA analysis results summarised in Table 5-5 indicate that the intersection continues to operate within acceptable 

performance measures up to the 2033 design horizon. The maximum 95th percentile queue length in the design horizon 

year 2033 is 84 m which occurs on the eastern approach from Oonoonba Road. This additional queuing is not anticipated 

to impinge on the operation of the Abbott Street and Oonoonba Road intersection. Based on the analysis above it is 

anticipated that the development will not significantly impact on the performance of this intersection. As such there are no 

mitigation measures required at the intersection.   

5.1.4 STUART DRIVE / FAIRFIELD WATERS DRIVE / MERVYN CROSSMAN DRIVE 

The Stuart Drive, Fairfield Waters Drive and Mervyn Crossman Drive intersection is a four-leg approach roundabout with 

two circulating lanes. The development traffic anticipated at the intersection is 104 vph during the AM peak hour and 69 

vph during the PM peak hour total two-way all-movements. The total volume of traffic movements at year 2023 are 4,884 

vph and 3,938 vph during the AM and PM peak hours respectively. The resulting proportion of development traffic at the 

intersection is 2.13 % in the AM peak hour and 1.75 % during the PM peak hour, which is below the 5 % trigger therefore 

not requiring a more detailed assessment. The traffic impact arising from the development traffic at this intersection is 

negligible. 

Figure 5-9: Stuart Drive, Fairfield Waters Drive and Mervyn Crossman Drive aerial view at June 2016 (Source: Nearmap, 
2017) 

5.1.5 RAILWAY AVENUE / BOUNDARY STREET / SAUNDERS STREET 

Further to the north of the site, Abbott Street becomes Railway Avenue. The Boundary Street, Railway Avenue and 

Saunders Street intersection site provides access to the Townsville CBD area in the north and the commercial / retail / 

industrial districts situated further west, refer Figure 1-1 and Figure 1-3. The intersection of Boundary Street, Railway 

Avenue and Saunders Street is a signalised four-way intersection, with an unsignalised left turn slip lane treatment at the 

eastern and western intersection approaches - refer Figure 5-10. The development traffic as a proportion of the total 

background traffic at the intersection represents 10 % in the AM peak hour and 11 % in the PM peak hour. This is greater 

than the 5 % trigger, therefore requiring further detailed analysis of the intersection. 
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For the purpose of the following traffic assessment, the traffic operations at this intersection will be modelled without the 

existing rail crossing that is located at the western intersection approach. The anticipated effect of the North Coast Rail 

services could consist of additional queuing at the western approach, and additional queues within the right and left turn 

lanes along the north and south approaches respectively, as well as additional queues and delays at the eastern approach 

through-movement. The additional queuing is considered to be unavoidable with the arrival of a train at the crossing. The 

extent of queuing on the intersection with the arrival of a train during peak periods is beyond the scope of this assessment. 

Figure 5-10: Railway Avenue, Boundary Street and Saunders Street aerial view at June 2016 (Source: Nearmap, 2017) 

For the projected 2023 traffic volumes, traffic volume data for the intersection was obtained from the TSTM for the year 
2021 and factored by the agreed growth rates. 

STREAMS traffic signal data for Thursday 10 May 2016 was obtained from DTMR for the purpose of informing the traffic 
signal phase and cycle times for this intersection in SIDRA. The phase and cycle time data was extracted for the relevant 
AM and PM peak hours and the average phase and cycle times were calculated based on the available data. Table 5-6 
shows the details of the average phase times calculated for the intersection. It is noted that not all phases were called 
during every cycle, and this is allowed for by multiplying the average phase times with the phase frequency. The 
calculated average phase times shown in the tables may therefore be lower than the minimum allocated phase times on 
site. 

Table 5-6: Intersection of Railway Avenue, Boundary Street and Saunders Street - average phases times calculated 

Phase Average Cycle 
Time (s)A B C D E F

AM
Average Phase Time (s) 39.7 22.5 23.2 21.0 14.5 19.0 

140.0 
Phase Frequency (%) 100 100 96.2 100 88.5 100 

PM
Average Phase Time (s) 23.3 33.8 27.6 18.2 16.1 22.2 

160.7 
Phase Frequency (%) 100 100 100 100 89.7 100 
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The existing layout of the Railway Avenue, Boundary Street and Saunders Street intersection as modelled in SIDRA is 

shown in Figure 5-11. The average phase times calculated above were entered into SIDRA to obtain results for existing 

intersection performances. Results from the analysis of this layout are provided in Table 5-7, with SIDRA outputs 

available in Appendix I. 

Figure 5-11: Railway Avenue, Boundary Street and Saunders Street existing layout as modelled 

It can be observed from Table 5-7 that with the TSTM projected 2016 traffic volumes, the existing intersection is 
oversaturated with a degree of saturation of more than one. Road users are also experiencing high delays during the PM 
peak period, with the longest queue length of 79 5m occurring on the Saunders Street approach. Results for the year 
2023 peak hours are also showing oversaturated conditions, although the intersection appears to perform better with 
different phase times. These results suggest that upgrades of the intersection are required to improve driving experience 
at this intersection.  

Figure 5-12 shows the upgrades required to improve performance at the intersection for year 2023 without development 
traffic. An additional short lane is proposed for northbound traffic both on the approach and exit of Railway Avenue. An 
extra right turn short lane is also required on the western approach of Boundary Street. Various lengthening of existing 
short lanes are proposed to provide better intersection performance. Results of the proposed layout are tabulated in 
Table 5-7. 
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Figure 5-12: Proposed layout for Railway Avenue, Boundary Street and Saunders Street to improve performance for year 
2023 base traffic 

With the inclusion of development traffic, an addition of a straight through short lane on the northern approach of Railway 
Avenue will be required, accompanied with a short exit lane on the southern approach as shown in Figure 5-13. Minor 
lengthening of other short lanes are also necessary to maintain acceptable LOS and degree of saturation at the 
intersection. 



15-000745.ER01 | TRAFFIC IMPACT ASSESSMENT THE VILLAGE, OONOONBA, TOWNSVILLE  | 28

Figure 5-13: Proposed layout for the intersection of Railway Avenue, Boundary Street and Saunders Street with 
development traffic in year 2023 

With the projection of traffic volumes to the design horizon year of 2033, further improvements are required to 
accommodate traffic volumes on Railway Avenue as shown in Figure 5-14. With background traffic growth rate of around 
4 % per annum on Railway Avenue, the amount of traffic traversing the intersection increases significantly, resulting in 
the addition of two approach lanes on the northern approach of Railway Avenue, accompanied by various lengthening of 
short lanes. It can be observed from Table 5-7 that intersection performance does not worsen significantly with the 
addition of development traffic in year 2033.  



15-000745.ER01 | TRAFFIC IMPACT ASSESSMENT THE VILLAGE, OONOONBA, TOWNSVILLE  | 29

Figure 5-14: Proposed year 2033 layout for the intersection of Railway Avenue, Boundary Street and Saunders Street 

Table 5-7: Summary of SIDRA assessment of Railway Avenue, Boundary Street and Saunders Street Intersection  

Scenario
Degree of 
Saturation1

(DOS)

Level of 
Service 
(LOS)

95th

Percentile
Queue1 (m)

Control Delay 
(Average) (s)

Cycle Time (s) 

AM Peak

TSTM projected traffic 

scenario (2016) 

1.04 D 286 49.5 141 

Without Development traffic 

(2023) 

1.01 E 499 76.6 141 

Without Development traffic 

(2023) – With upgrades  

0.86 D 181 35.8 95 

With Development traffic 

(2023) – With upgrades  

0.90 D 212 36.3 95 

Without Development traffic 

(2033) – With upgrades 

0.85 C 142 29.5 75 

With Development traffic 

(2033) – With upgrades 

0.84 C 219 33.6 95 

PM Peak

TSTM projected traffic 

scenario (2016) 

1.25 F 795 140.5 142 

Without Development traffic 

(2023) 

1.14 F 526 116.1 142 

Without Development traffic 

(2023) – With upgrades 

0.88 D 263 39.1 95 
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Scenario
Degree of 
Saturation1

(DOS)

Level of 
Service 
(LOS)

95th

Percentile
Queue1 (m)

Control Delay 
(Average) (s)

Cycle Time (s) 

With Development traffic 

(2023) – With upgrades 

0.90 D 231 36.4 85 

Without Development traffic 

(2033) – With upgrades 

0.85 C 205 33.5 85 

With development traffic 

(2033) – With upgrades 

0.90 D 319 40.1 105 

1These values are the ‘worst values’ for any approach at each intersection.  

The SIDRA analysis results in Table 5-7 indicate that the intersection is anticipated to be currently operating at LOS F 

during the PM peak, with degree of saturation up to 1.25. For signalised intersections, the practical degree of saturation 

threshold of 0.90 indicates that the traffic operations are constrained and that the intersection is nearing its operational 

capacity. At degree of saturation greater than 0.90, the performance of the intersection begins to decline rapidly with 

substantial queuing and delays. The SIDRA results indicate that the intersection performance is poor, and is anticipated 

to function beyond degree of saturation of 1.0 throughout the assessment period, without development traffic, with 

significant 95th percentile queue lengths and delays by future year 2033.  

The various upgrades discussed above will help improve intersection performance and reduce the degree of saturation to 

0.90 at the maximum. It is noted that background traffic growth contributes significantly to the deterioration of intersection 

performance, as observed in the year 2033 scenarios, which were analysed with the same intersection layouts for both 

the with and without development traffic scenarios. The above results show that the intersection performances do not 

vary significantly with the addition of development traffic.  

It is noted that the suggested improvements to accommodate year 2033 traffic increase the size of the intersection 

significantly, and it may be worth considering upgrading the intersection to an interchange in the future. 

5.1.6 RAILWAY AVENUE / QUEENS ROAD / PUTT STREET 

The intersection of Railway Avenue, Queens Road and Putt Street is a signalised four-way intersection, with unsignalised 

left turn slip lane treatments at the western and southern approaches – refer Figure 5-15. The development traffic as a 

proportion of the total background traffic at the intersection represents 16 % in both the AM and PM peak. This is greater 

than the 5% trigger, therefore requiring further detailed analysis of the intersection. 

For the purpose of the following traffic assessment, the traffic operations at this intersection will be modelled without the 

existing rail crossing that is located at the western intersection approach. The anticipated effect of the North Coast Rail 

services could consist of additional queuing at the western approach, and additional queues within the right and left turn 

lanes along the north and south approaches respectively, as well as additional queues and delays at the eastern approach 

through-movement. The additional queuing is considered to be unavoidable with the arrival of a train at the crossing. The 

extent of queuing on the intersection with the arrival of a train during peak periods is beyond the scope of this assessment. 

However, the unsignalised left turn slip lanes have been modelled as signalised slip lanes in the attempt to allow for some 

additional delays and queueing at the intersection.  
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Figure 5-15: Railway Avenue, Queens Road and Putt Street aerial view at June 2016 (Source: Nearmap, 2017) 

STREAMS traffic signal data for Thursday 10 May 2016 was obtained from DTMR for the purpose of informing the traffic 
signal phase and cycle times for this intersection in SIDRA. The phase and cycle time data was extracted for the relevant 
AM and PM peak hours and the average phase and cycle times were calculated based on the available data. Table 5-8 
shows the details of the average phase times calculated for the intersection. It is noted that not all phases were called 
during every cycle, and this is allowed for by multiplying the average phase times with the phase frequency. The 
calculated average phase times shown in the tables may therefore be lower than the minimum allocated phase times on 
site. 

Table 5-8: Intersection of Railway Avenue / Queens Road / Putt Street - average phases times calculated 

Phase Average Cycle 
Time (s)  A B C D

AM
Average Phase Time (s) 95.2 20.6 24.5 - 

140.3 
Phase Frequency (%) 100 95.2 100 - 

PM
Average Phase Time (s) 90.6 19.0 26.8 6.0 

144.2 
Phase Frequency (%) 100 92.0 100 4.0 

 

The existing layout of the Railway Avenue, Queens Road and Putt Street intersection as modelled in SIDRA is shown in

Figure 5-16. Results from the analysis of this layout are provided in Table 5-9, with SIDRA outputs available in 

Appendix I. 
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Figure 5-16: Railway Avenue, Queens Road and Putt Street existing layout as modelled 

It is noted that the existing intersection is performing at a degree of saturation of more than 1. However, the intersection 
performance can be improved with some refinement to the phase times. This can be observed in the scenario without 
development traffic for year 2023 in Table 5-9. The intersection will be performing at a satisfactory LOS in year 2023 with 
changes to the phase times.  
 
For year 2033, with background traffic growth, the intersection will require upgrades to maintain acceptable LOS and 
degree of saturation. The proposed layout is shown in Figure 5-17. An addition of one approach lane on Railway Avenue 
south is required, with a short exit lane on the northern approach. Existing short lanes on both the northern and western 
approach will be lengthened slightly to provide additional storage for queues.  
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Figure 5-17: Proposed improvements at Railway Avenue, Queens Road and Putt Street for year 2033 base traffic 

For scenarios with development traffic, in year 2023, improvements required to maintain satisfactory LOS are similar to 
those proposed in Figure 5-17. Figure 5-18 shows the additional improvements required to accommodate development 
traffic in year 2033. These include an additional of a short approach lane on Railway Avenue north, with a short exit lane 
on Railway Avenue south. A short right turn lane on Queens Road is also required to maintain satisfactory LOS at the 
intersection.  
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Figure 5-18: Proposed improvements at Railway Avenue, Queens Road and Putt Street for year 2033 with development 
traffic 

Table 5-9: Summary of SIDRA assessment of Railway Avenue, Queens Road and Putt Street Intersection  

Scenario
Degree of 
Saturation1

(DOS)

Level of 
Service 
(LOS)

95th

Percentile 
Queue1 (m)

Control Delay 
(Average) (s)

Cycle Time (s) 

AM Peak

Projected traffic scenario 

(2016) – Existing layout 

1.56 D 200 42.8 141 

Without Development traffic 

(2023) – Existing layout, 

phase time change 

0.72 C 278 25.4 141 

With Development traffic 

(2023) – With upgrades 

0.84 C 198 24.9 80 

Without Development traffic 

(2033) – Existing layout 

0.95 D 539 38.7 141 

Without Development traffic 

(2033) – With upgrades 

0.82 C 236 28.8 110 

With Development traffic 

(2033) – With upgrades 

0.88 C 344 33.0 120 

PM Peak

Projected traffic scenario 

(2016) – Existing layout 

1.79 F 439 84.4 138 
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Scenario
Degree of 
Saturation1

(DOS)

Level of 
Service 
(LOS)

95th

Percentile 
Queue1 (m)

Control Delay 
(Average) (s)

Cycle Time (s) 

Without Development traffic 

(2023) – Existing layout, 

phase time change 

0.85 C 303 31.7 138 

With Development traffic 

(2023) – With upgrades 

0.84 C 260 27.8 105 

Without Development traffic 

(2033) – Existing layout 

1.01 E 545 55.2 138 

Without Development traffic 

(2033) – With upgrades 

0.89 C 289 31.4 105 

With development traffic 

(2033) – With upgrades 

0.88 C 218 27.3 110 

1These values are the ‘worst values’ for any  approach at each intersection. 

As mentioned above, the performances at the existing intersection with projected 2016 traffic are not acceptable with a 

degree of saturation above 1.0, accompanied by high intersection delays and long queue lengths. However, with 

adjustments to phase times, the intersection performances can be improved with no physical change required to the 

layout. This situation can be maintained to year 2023 with base traffic, but will require upgrades with year 2033 base 

traffic. As observed in Table 5-9, the degree of saturation in year 2033 will increase above 1.0 without physical 

improvements.  

The intersection will perform satisfactorily with development traffic by implementing the proposed changes to the 

intersection configuration described above. 

5.2 INTERNAL ROAD NETWORK 

Previous planning for the site has dictated the internal road layout. A review of the ultimate road hierarchy for the site is 

shown in Figure 5-19. Provision has been made for a bus service route to loop through the site. In accordance with 

Queensland Development Design Specifications the potential bus route is located within 400 m of 95 % of the residential 

dwellings within the development. The TCC guidelines indicate that the bus route is to have a minimum 9 m carriageway. 

The road classifications and widths are shown in Figure 5-19 and are based on TCC requirements which are considered 

to be consistent with Queensland Streets and national frameworks such as Austroads. It is noted that the access roadway 

to the child care and commercial/retail precinct is required to have a minimum road reserve width of 22 m and carriageway 

width of 13 m.  
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Figure 5-19: Internal road layout plan
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5.3 ROAD LINK ASSESSMENT

Table 5-10 shows the road link assessment for Riveredge Boulevard, Lakeside Drive, Abbott Street and Oonoonba 

Road. Road link capacities have been calculated in accordance with the guidelines given in Austroads’ Guide to Traffic 
Management Part 3: Traffic Studies and Analysis (2013), in particular Equation 5: 

! "#$$  

where 

! capacity in passenger car equivalents per hour per lane (pc/h/l) under prevailing roadway and traffic 

conditions%

! adjustment factor for narrow lanes and lateral clearances (obtained from Table 4.1, Austroads’ Guide) 

! adjustment factor for heavy vehicles 

! "&'" (% %) %* %"+, 

! the proportion of heavy vehicles in the traffic stream, expressed as a decimal%

!% the average passenger car equivalents for heavy vehicles (obtained from Table 4.2, Austroads’ Guide)%

Road link capacities in terms of pc/h/l were converted to vehicles per hour per lane (v/h/l) using the following equation 

from the California Department of Transportation Life-Cycle Cost Analysis Manual Appendix 5 (2013): 

!
- "$$

'"$$ ( - ) "+,
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Table 5-10: Road link analysis for year 2023 

Road Link
Peak 
Hour

Calculated 
Capacity  

(vph) 

2023 Peak 
Hour 

Volume 
(vph)

2023 
Volume 

to  
Capacity 

Ratio

2023 Peak 
Hour Volume –  

With 
Development 

(vph)

2023 Volume 
to Capacity 
Ratio- With 

Development

Change in 
Volume 

to 
Capacity

Ratio

Riveredge Boulevard 
(Eastbound) 

AM 1147 205 0.18 592 0.52 189% 

PM 1147 83 0.07 335 0.29 305% 

Riveredge Boulevard 
 (Westbound) 

AM 1147 56 0.05 306 0.27 445% 

PM 1147 144 0.13 640 0.56 346% 

Abbott Street - 
Between Lakeside 
Drive and Queens 
Road (Northbound) 

AM 939 1,504 1.60 1,893 2.02 26% 

PM 939 1133 1.21 1284 1.37 13% 

Abbott Street - 
Between Lakeside 
Drive and Queens 
Road (Southbound) 

AM 939 896 0.95 959 1.02 7% 

PM 939 1,583 1.69 1,978 2.11 25% 

Abbott Street - 
Between Oonoonba 
Road and Lakeside 
Drive (Northbound) 

AM 1095 1195 1.09 1267 1.16 6% 

PM 1095 1023 0.93 1045 0.95 2% 

Abbott Street - 
Between Oonoonba 
Road and Lakeside 
Drive (Southbound) 

AM 1095 832 0.76 832 0.76 0% 

PM 1095 1200 1.10 1200 1.10 0% 

Lakeside Drive - 
Between Riveredge 
Boulevard and Abbott 
Street (Eastbound) 

AM 1557 180 0.12 569 0.37 217% 

PM 1557 61 0.04 212 0.14 247% 

Lakeside Drive - 
Between Riveredge 
Boulevard and Abbott 
Street (Westbound) 

AM 1557 44 0.03 179 0.11 307% 

PM 1557 230 0.15 647 0.42 182% 

Lakeside Drive - 
Between Oonoonba 
Road and Riveredge 
Boulevard 
(Northbound) 

AM 1542 60 0.04 186 0.12 213% 

PM 1542 73 0.05 149 0.10 103% 

Lakeside Drive - 
Between Oonoonba 
Road and Riveredge 
Boulevard 
(Southbound) 

AM 1542 85 0.06 182 0.12 114% 

PM 1542 100 0.07 208 0.13 107% 

Lakeside Drive - 
South of Oonoonba 
Road (Northbound) 

AM 1512 349 0.23 395 0.26 13% 

PM 1512 266 0.18 296 0.20 11% 

Lakeside Drive - 
South of Oonoonba 
Road (Southbound) 

AM 1512 232 0.15 276 0.18 19% 

PM 1512 432 0.29 485 0.32 12% 
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Table 5-11: Road link analysis for design horizon year 2033 

Road Link
Peak 
Hour

Calculated 
Capacity  
(vehicles 
per hour)

2033 Peak 
Hour 

Volume 
(vph)

2033 
Volume 

to  
Capacity 

Ratio

2033 Peak 
Hour Volume –  

With 
Development 

(vph)

2033 Volume 
to Capacity 
Ratio- With 

Development

Change in 
Volume 

to 
Capacity 

Ratio

Riveredge Boulevard 
(Eastbound) 

AM 1147 204 0.18 701 0.61 243% 

PM 1147 132 0.11 384 0.34 192% 
Riveredge Boulevard 
 (Westbound) 

AM 1147 47 0.04 298 0.26 527% 

PM 1147 159 0.14 655 0.57 313% 
Abbott Street - 
Between Lakeside 
Drive and Queens 
Road (Northbound) 

AM 939 1877 2.00 2,301 2.45 23% 

PM 939 1371 1.46 1522 1.62 11% 
Abbott Street - 
Between Lakeside 
Drive and Queens 
Road (Southbound) 

AM 939 1078 1.15 1141 1.22 6% 

PM 939 2058 2.19 2,453 2.61 19% 
Abbott Street - 
Between Oonoonba 
Road and Lakeside 
Drive (Northbound) 

AM 1095 1201 1.10 1273 1.16 6% 

PM 1095 1167 1.07 1189 1.09 2% 
Abbott Street - 
Between Oonoonba 
Road and Lakeside 
Drive (Southbound) 

AM 1095 999 0.91 999 0.91 0% 

PM 1095 1214 1.11 1214 1.11 0% 
Lakeside Drive - 
Between Riveredge 
Boulevard and 
Abbott Street 
(Eastbound) 

AM 1557 523 0.34 947 0.61 81% 

PM 1557 152 0.10 302 0.19 100% 
Lakeside Drive - 
Between Riveredge 
Boulevard and 
Abbott Street 
(Westbound) 

AM 1557 59 0.04 193 0.12 230% 

PM 1557 662 0.42 1079 0.69 63% 
Lakeside Drive - 
Between Oonoonba 
Road and Riveredge 
Boulevard 
(Northbound) 

AM 1542 362 0.23 488 0.32 35% 

PM 1542 152 0.10 227 0.15 50% 
Lakeside Drive - 
Between Oonoonba 
Road and Riveredge 
Boulevard 
(Southbound) 

AM 1542 94 0.06 156 0.10 66% 

PM 1542 486 0.32 593 0.38 22% 
Lakeside Drive - 
South of Oonoonba 
Road (Northbound) 

AM 1512 412 0.27 457 0.30 11% 

PM 1512 332 0.22 363 0.24 9% 
Lakeside Drive - 
South of Oonoonba 
Road (Southbound) 

AM 1512 286 0.19 314 0.21 10% 

PM 1512 521 0.34 574 0.38 10% 
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With the exception of Abbott Street, the road link analysis shows that all road links are anticipated to accommodate the 

development traffic volumes. The key findings of the road link assessment are as follows: 

 Riveredge Boulevard experiences a considerable rise in volume to capacity ratio (up to 527 %) yet continues to 
accommodate the expected base and development volumes to the design horizon year 2033; 

 Abbott Street exceeds the maximum capacity at 2023 without the inclusion of development traffic, i.e. base traffic 
alone. The volume to capacity ratio increases through to 2033 and with the inclusion of development traffic; and 

 Lakeside Drive experiences a considerable rise in volume to capacity ratio (up to 307 %) yet continues to 
accommodate the expected base and development volumes to the design horizon year 2033. 

 

As shown by the results, the Abbott Street road link is anticipated to function beyond a volume-to-capacity ratio of 1.0 

throughout the assessment period to future design horizon year 2033 without the inclusion of development traffic. The 

background traffic growth alone contributes significantly to the deterioration of link performance. This can be observed in 

the year 2033 AM peak scenario between Lakeside Drive and Queens Road, where the projected volume to capacity 

ratio reaches twice the maximum capacity. On average across AM and PM peak periods, the development traffic is only 

expected to form 16 % of the total traffic volume. 

The Abbott Street road link is constrained by the Ross River Bridge structure that is one-lane in each southbound and 

northbound direction. Increasing the capacity of Abbott Street to improve mid-block performance through this section of 

road is anticipated to require the construction of an extra northbound and southbound lane, i.e. the construction of 

another bridge over the Ross River. If in the future the North Coast Railway Bridge is decommissioned, the railway bridge 

could be used to accommodate northbound traffic and the existing Abbott Street bridge could be used for two lanes of 

southbound traffic. 

5.4 PUBLIC TRANSPORT AND ACTIVE TRANSPORT FACILITIES

The intent of “The Village” is to create an ecologically sustainable residential community that incorporates established 

trees, embraces the river and includes a network of open parks that will link the existing river front access from Fairfield 

Waters to the Abbott Street pedestrian and cycle bridge.  

5.4.1 PUBLIC TRANSPORT SERVICES 

 

The public transport opportunities consist mainly of local public bus services between Townsville (North East) and 

Thuringowa Central (South West).   

The study area is located in Zone Fare 3 within the Townsville region. Sunbus operates two public bus services Route 

207 and Route 208 within Oonoonba, providing connectivity between Townsville and Thuringowa Central, refer Figure 

5-20. The closest bus service is Route 208, which services the bus stop located approximately 400m south of the 

development site on Shannon Street. This service operates with a frequency of approximately one bus every hour. The 

second bus route is Route 207, with the nearest bus stop located approximately 1.5 km from the development site at 

Oonoonba State School. The bus service operates with a frequency of approximately one bus every 3 hours.  

There is no suburban commuter rail service in the Townsville Region, however Queensland Rail provides a train service 

which connects Brisbane and Cairns. This service stops at the only public train station in Townsville, located 

approximately 2km from the site at Charters Towers Road.  
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Figure 5-20: Map showing Sunbus Public Bus Route 207 and 208 (Source: Sunbus) 

5.4.2 TAXI SERVICES

Taxi services are provided by Townsville Taxis throughout the Townsville Region. Taxis are available 24 hours 7 days a 

week via phone or online bookings. There are designated taxi ranks located in Townsville, for example the Flinders Mall 

taxi rank is located approximately 2.5 km from the site. 

5.4.3 PEDESTRIAN AND CYCLIST NETWORK

There are several pedestrian pathways located adjacent to the development area. Along the north eastern boundary of 

the site (Abbott Street) there is an existing pedestrian footpath which extends further north along Railway Avenue. 

Further south of the site within the neighbouring residential area there are shared pedestrian and cyclist recreational 

pathways along the banks of the Ross River as well as surrounding Northview Lake and Freshwater Lake. These 

pathways connect to the existing pedestrian/cyclist pathways along Stuart Drive. There are good walking and cycling 

networks surrounding the site.  
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6 CONCLUSIONS AND RECOMMENDATIONS

The key finding of this report is that the traffic network arrangements proposed will be able to accommodate the 

anticipated traffic volumes to at least the future design horizon year of 2033. The forecast demand estimates are based 

on the ultimate development scenario.  

Consistent with the assessment undertaken, the following are recommended for consideration:   

The intersection arrangement at the Lakeside Drive and Riveredge Boulevard intersection be developed to
include traffic signal control, with a single lane approach for all movements (i.e. no left turn slip lane is required)
and with the existing left turn slip lane at the Riveredge Boulevard approach extended to 20 m;
The intersection arrangement at the Abbott Street and Lakeside Drive intersection be developed to include a
roundabout, with an additional approach lane at the southern approach of Abbott Street and an additional exit
lane on the northern approach;
To accommodate base traffic growth alone, the intersection arrangement at the Railway Avenue, Boundary
Street and Saunders Street intersection be upgraded to include an additional short lane for northbound traffic
both on the approach and exit of Railway Avenue, an extra right turn short lane on the western approach of
Boundary Street and various lengthening of existing short lanes;
With the inclusion of development traffic at the intersection of Railway Avenue, Boundary Street and Saunders
Street, an additional straight through short lane on the northern approach of Railway Avenue and a short exit
lane on the southern approach will be required;
The signal phasing at the intersection of Railway Avenue, Queens Road and Putt street be refined to
accommodate background traffic growth and development traffic at the year 2023; and
To accommodate background traffic growth and development traffic at 2033, the intersection arrangement at the
Railway Avenue, Queens Road and Putt Street intersection be upgraded to include an additional approach lane
on the southern approach of Railway Avenue, a short exit lane on the northern approach and lengthening of
existing short lanes on both the northern and western approaches.

The road corridors surrounding the site are generally operating with reserve capacity at the link level, with the exception 

of the Abbott Street road link north of Lakeside Drive. However, it should be noted that this road link is already operating 

beyond capacity, and that additional through lanes are limited by the single two lane two way carriageway of the existing 

Ross River bridge crossing. The other road corridors surrounding the site are anticipated to be able to accommodate the 

development traffic. 

The proposed internal road network and layout satisfies TCC requirements.  

The detailed design of all proposed works, including the intersection arrangements as well as all internal traffic network 

elements are to be undertaken in accordance with the relevant TMR and Council design standards and guidelines. 

Based on the assessment contained within this report, Calibre see no traffic engineering reason why the relevant 

approvals should not be granted. 



CALIBRE CONSULTING 
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APPENDIX A LEVEL CROSSING SIDRA OUTPUTS
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Site No: 0 Location: Suburb: Oonoonba

Survey Day/Date: Intersection Type: Weather:

AM Peak Hour Ending 8:45 AM

PM Peak Hour Ending 17:30 PM

Total 0 AM Peak Total
Northbd 0 PM Peak Southbd
4900 (Vol) 2600

3% (%C) 3%
728 (Vol) 0 35 127 162
2% (%C) 0% 11% 2% 4%
383 (Vol) 0 100 210 310
2% (%C) 0% 1% 0% 0%

Total 1300 171 69 9a 9 8
Eastbd 6% 4% 6%

143 42 10
3% 5%

(Vol) 28 26 12
(%C) 11% 8%

AM Peak 0 2400 0 1 12a
PM Peak 0 6% 0% 0%

(Vol) (Vol)
(%C) (%C)

Total 1100 54 139 1 2 3a
Westbd 6% 15% 1%

604 19 585 0 (Vol) 155
3% 21% 2% 0% (%C) 3%
379 38 341 0 (Vol) 236
1% 0% 1% 0% (%C) 1%

4500 (Vol) 2200
2% (%C) 3%

Total 0 AM Pk Total
Northbd 0 PM Pk Southbd

Count3WU

AM Peak

Fine

Lakeside Dr & Riveredge Blvd

Wednesday, 29 July 2015 

North Approach (Lakeside Dr)

Priority Controlled (Give-Way )

PM Peak

Traffic Census

AADT

Pedestrians

7500
3%

AM Peak

PM Peak

AADT6700
3%

South Approach (Lakeside Dr)

Pedestrians

PM PeakAM Peak

AADT

Pedestrians
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Calibre Consulting Intersection Count
12

12a

Site No.:
Weather: Fine A 1 2 3a

Location: Lakeside Dr & Riveredge Blvd
Suburb: Oonoonba

Day/Date:
8:45 AM AM Peak (hour ending) Enter Data  in Header Cells, Copy Data into Cells D25:BC72
5:30 PM PM Peak (hour ending) Then run macro to determine peaks and fill cells in Diagram

Traffic Control: Priority Controlled (Give-Way )
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Total
1 6:15 AM 2 0 1 28 1 1 0 0 0 11 1 1 7 1 0 0 0 0 4 0 3 0 1 0 0 0 0 0 0 0 1 62
2 6:30 AM 2 0 0 28 0 3 0 0 0 14 0 0 5 0 0 0 0 0 8 0 0 7 0 0 0 0 0 0 0 0 2 67
3 6:45 AM 0 1 0 53 3 1 0 0 0 34 0 0 5 1 0 0 0 0 11 0 0 10 0 0 0 0 0 0 0 0 3 119
4 7:00 AM 2 0 0 77 0 0 0 0 0 32 1 1 7 4 0 0 0 0 8 0 0 15 1 1 0 0 0 0 0 0 4 149 397
5 7:15 AM 3 2 0 76 0 1 0 0 0 21 0 0 5 1 1 0 0 0 25 2 0 11 0 0 0 0 0 0 0 0 5 148 483
6 7:30 AM 4 0 0 93 1 3 0 0 0 26 0 2 7 2 0 0 0 0 14 1 1 3 1 0 0 0 0 0 0 0 6 158 574
7 7:45 AM 3 0 0 117 1 0 0 0 0 21 0 0 7 2 0 0 0 0 26 1 1 9 1 0 0 0 0 0 0 0 7 189 644
8 8:00 AM 4 1 0 153 1 0 0 0 0 35 1 0 6 0 1 0 0 0 36 1 0 5 0 0 0 0 0 0 0 0 8 244 739
9 8:15 AM 2 0 0 161 2 0 0 0 0 29 0 0 4 1 0 0 0 0 38 1 1 10 2 0 0 0 0 0 0 0 9 251 842

10 8:30 AM 3 1 0 137 3 1 0 0 0 38 1 4 7 1 0 0 0 0 34 1 1 4 0 0 0 0 0 0 0 0 10 236 920
11 8:45 AM 6 2 0 122 6 0 0 0 0 23 0 1 14 2 0 0 0 0 31 1 0 6 1 0 0 0 0 0 0 0 11 215 946
12 9:00 AM 6 1 0 99 2 2 0 0 0 21 0 0 9 2 0 0 0 0 13 2 0 7 0 0 0 0 0 0 0 0 12 164 866
13 9:15 AM 3 0 0 66 0 0 0 0 0 25 0 0 8 0 0 0 0 0 8 1 0 4 0 0 1 0 0 0 0 0 13 116 731
14 9:30 AM 2 0 0 42 1 0 0 0 0 13 1 0 5 1 0 0 0 0 16 0 0 8 2 0 1 0 0 0 0 0 14 92 587
15 9:45 AM 2 0 0 63 2 1 0 0 0 19 1 0 8 0 0 0 0 0 10 0 0 3 0 0 0 0 0 0 0 0 15 109 481
16 10:00 AM 2 0 0 39 0 0 0 0 0 12 1 0 2 0 0 0 0 0 5 0 0 3 1 0 0 0 0 0 0 0 16 65 382
17 10:15 AM 7 1 0 32 0 0 0 0 0 13 0 0 6 0 0 0 0 0 11 2 0 8 0 0 0 0 0 0 0 0 17 80 346
18 10:30 AM 8 2 0 49 0 0 0 0 0 14 0 0 3 0 0 0 0 0 8 1 0 1 1 0 0 0 0 0 0 0 18 87 341
19 10:45 AM 6 0 0 38 2 0 0 0 0 21 2 0 6 1 0 0 0 0 13 4 0 2 0 0 1 0 0 0 0 0 19 96 328
20 11:00 AM 2 0 0 32 0 0 0 0 0 18 0 0 5 0 0 0 0 0 12 0 0 4 0 0 0 0 0 0 0 0 20 73 336
21 11:15 AM 1 0 0 42 5 0 0 0 0 16 0 0 7 1 0 0 0 0 5 0 0 4 0 0 0 0 0 0 0 0 21 81 337
22 11:30 AM 3 0 0 34 1 0 0 0 0 22 1 0 10 2 0 0 0 0 12 1 0 8 0 0 1 0 0 0 0 0 22 95 345
23 11:45 AM 3 0 1 41 3 0 0 0 0 28 1 2 9 1 0 0 0 0 8 1 0 4 0 0 0 0 0 0 0 0 23 102 351
24 12:00 PM 6 0 0 42 1 0 0 0 0 13 0 0 8 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 24 76 354
25 12:15 PM 7 0 0 43 2 0 0 0 0 17 1 0 11 1 0 0 0 0 6 0 1 3 1 0 0 0 0 0 0 0 25 93 366
26 12:30 PM 7 0 0 43 1 0 0 0 0 25 1 0 5 1 0 0 0 0 13 1 0 4 1 0 1 0 0 0 0 0 26 103 374
27 12:45 PM 6 1 0 39 3 0 0 0 0 20 0 0 4 2 0 0 0 0 9 0 0 4 0 0 0 2 0 0 0 0 27 90 362
28 1:00 PM 4 0 0 44 0 0 0 0 0 14 0 0 11 0 0 0 0 0 5 1 0 1 0 0 0 1 0 0 0 0 28 81 367
29 1:15 PM 5 0 0 38 2 0 0 0 0 26 2 0 9 2 0 0 0 0 7 0 0 10 0 0 0 0 0 0 0 0 29 101 375
30 1:30 PM 3 0 0 37 2 0 0 0 0 23 1 0 12 1 0 0 0 0 10 1 0 3 0 0 0 0 0 0 0 0 30 93 365
31 1:45 PM 2 0 0 34 1 0 0 0 0 27 0 0 14 2 0 0 0 0 7 1 0 5 1 0 1 0 0 0 0 0 31 95 370
32 2:00 PM 9 0 0 41 1 1 0 0 0 20 0 0 8 0 0 0 0 0 4 1 0 6 0 0 1 0 0 0 0 0 32 92 381
33 2:15 PM 4 0 0 37 1 0 0 0 0 41 1 0 14 0 0 0 0 0 10 2 0 7 1 0 0 0 0 0 0 0 33 118 398
34 2:30 PM 5 0 0 41 4 0 0 0 0 36 1 0 12 0 0 0 0 0 13 1 0 2 0 0 0 0 0 0 0 0 34 115 420
35 2:45 PM 3 0 0 53 2 0 0 0 0 33 0 0 7 1 0 0 0 0 11 0 0 5 0 0 0 0 0 0 0 0 35 115 440
36 3:00 PM 3 1 0 54 1 0 0 0 0 40 0 0 3 0 0 0 0 0 7 2 1 3 0 0 0 0 0 0 0 0 36 115 463
37 3:15 PM 8 1 0 65 2 0 0 0 0 35 1 0 14 0 0 0 0 0 12 0 0 8 0 0 0 0 0 0 0 0 37 146 491
38 3:30 PM 10 0 0 81 4 0 0 0 0 29 2 0 17 0 0 0 0 0 11 0 0 7 0 0 0 0 0 0 0 0 38 161 537
39 3:45 PM 9 0 0 50 1 0 0 0 0 28 2 0 17 0 0 0 0 0 8 0 0 7 0 0 1 0 0 0 0 0 39 123 545
40 4:00 PM 8 0 0 48 2 0 0 0 0 37 2 0 18 0 0 0 0 0 6 1 1 4 0 0 3 0 0 0 0 0 40 130 560
41 4:15 PM 13 0 0 69 1 0 1 0 0 60 0 0 17 0 0 0 0 0 12 0 1 7 0 0 0 0 0 0 0 0 41 181 595
42 4:30 PM 10 0 0 75 0 0 0 0 0 52 1 1 18 0 0 0 0 0 16 0 0 6 0 0 0 0 0 0 0 0 42 179 613
43 4:45 PM 9 0 0 92 3 1 0 0 0 46 0 0 22 0 3 0 0 0 8 0 0 4 1 0 1 0 0 0 0 0 43 190 680
44 5:00 PM 8 0 0 87 0 0 0 0 0 51 0 0 18 1 1 0 0 0 18 1 1 5 1 0 0 0 0 0 0 0 44 192 742
45 5:15 PM 8 0 0 72 0 0 0 0 0 58 0 0 27 0 0 0 0 0 8 1 1 7 0 0 0 0 0 0 0 0 45 182 743
46 5:30 PM 13 0 0 85 2 0 0 0 0 55 0 2 32 0 0 0 0 0 6 0 0 8 0 0 0 0 0 0 0 0 46 203 767
47 5:45 PM 15 0 0 75 0 0 0 0 0 46 0 0 26 0 1 0 0 0 7 0 2 7 0 0 0 0 0 0 0 0 47 179 756
48 6:00 PM 9 0 0 74 0 0 0 0 0 37 1 0 25 0 0 0 0 0 21 0 0 6 0 0 0 0 0 0 0 0 48 173 737

26
0 14 2

30
41 70 15 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13
75 27 14 52

1 34 7 0 0 0

59
7 33 15 0 0 0

26
5 17 1 12 3 0 0 0 0 0

Movement 8 
(Through)

Movement 12 
(Right Turn)

West Approach (Riveredge Blvd)

South Approach (Lakeside Dr)

Movement 2 
(Through)

PEDESTRIAN MOVEMENTS
West Approach (Riveredge Blvd)North Approach (Lakeside Dr)

Movement 12a     
(U Turn)

Movement 9 
(Right Turn)

Movement 9a     
(U Turn)

Movement 10            
(Left Turn)

North Approach (Lakeside Dr) N

Wednesday, 29 July 2015 

12 hr Total

South Approach (Lakeside Dr)
TIME

15 MINUTE 
PERIOD ENDING

Movement 3a     
(U Turn)

Movement 1            
(Left Turn)

15 4 0

57
3 12 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12
5 2 5 31 4 1 0 0 0

13
9 4 2 0 0 0 25 3 0 0 0 0 0 0 0 0

32

1 19 21
% 2 58
5

2% 3 0 0% 3a 0 0% 4 0 0% 5 0 0% 6 0 0% 6a 0 0% 7 0 0% 8 12
7

2% 9 35 11
% 9a 0 0% 10 14
3

3% 11 0 0% 12 28 11
% 12a 0 0%

38 0 0

33
6 5 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

21
0 0 2 99 1 4 0 0 0 40 2 2 0 0 0 24 2 0 1 0 0 0 0 0 0

67

1 38 0% 2 34
1

1% 3 0 0% 3a 0 0% 4 0 0% 5 0 0% 6 0 0% 6a 0 0% 7 0 0% 8 21
0

0% 9 10
0

1% 9a 0 0% 10 42 5% 11 0 0% 12 26 8% 12a 1 0%

AM Peak

PM Peak



Site No: 0 Location: Suburb: Oonoonba

Survey Day/Date: Intersection Type: Weather:

AM Peak Hour Ending 8:45 AM

PM Peak Hour Ending 17:30 PM

Total 0 AM Peak Total
Northbd 0 PM Peak Southbd
9000 (Vol) 8100

7% (%C) 7%
1132 (Vol) 0 158 421 579

4% (%C) 0% 3% 14% 11%
625 (Vol) 0 309 556 865
4% (%C) 0% 0% 2% 1%

Total 4900 735 374 9a 9 8
Eastbd 3% 2% 3%

735 374 10
2% 3%

(Vol) 0 0 12
(%C) 0% 0%

AM Peak 0 7500 0 0 12a
PM Peak 0 3% 0% 0%

(Vol) (Vol)
(%C) (%C)

Total 2600 161 315 1 2 3a
Westbd 3% 3% 0%

400 3 397 0 (Vol) 421
8% 0% 8% 0% (%C) 14%
257 6 251 0 (Vol) 556
5% 0% 5% 0% (%C) 2%

4200 (Vol) 5600
12% (%C) 10%
Total 1 AM Pk Total

Northbd 1 PM Pk Southbd

Count3WU

AM Peak

Fine

Abbott St & Lakeside Dr 

Wednesday, 29 July 2015 

North Approach (Abbott St)

Priority Controlled (Give-Way )

PM Peak

Traffic Census

AADT

Pedestrians

17100
7%

AM Peak

PM Peak

AADT9800
11%

South Approach (Abbott St)

Pedestrians

PM PeakAM Peak

AADT

Pedestrians
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Calibre Consulting Intersection Count
12

12a

Site No.:
Weather: Fine A 1 2 3a

Location: Abbott St & Lakeside Dr 
Suburb: Oonoonba

Day/Date:
8:45 AM AM Peak (hour ending) Enter Data  in Header Cells, Copy Data into Cells D25:BC72
5:30 PM PM Peak (hour ending) Then run macro to determine peaks and fill cells in Diagram

Traffic Control: Priority Controlled (Give-Way )
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Total
1 6:15 AM 0 0 0 31 2 0 0 0 0 23 3 0 19 1 0 0 0 0 38 1 0 0 0 0 0 0 0 0 0 0 1 118
2 6:30 AM 3 0 0 21 10 0 0 0 0 55 7 1 19 0 0 0 0 0 32 0 0 0 0 1 0 0 0 0 0 0 2 149
3 6:45 AM 1 0 0 61 5 0 0 0 0 62 10 0 38 0 0 0 0 0 68 3 0 0 0 0 0 0 0 0 0 0 3 248
4 7:00 AM 2 0 0 56 4 0 0 0 0 85 7 1 39 4 0 0 0 0 90 0 1 0 0 0 0 0 0 0 0 0 4 289 804
5 7:15 AM 0 1 0 71 8 0 0 0 0 77 10 0 26 1 0 0 0 0 93 2 1 0 0 0 0 0 0 0 0 0 5 290 976
6 7:30 AM 2 0 0 62 12 0 0 0 0 78 13 0 36 2 0 0 0 0 110 2 2 0 0 0 0 0 0 0 0 0 6 319 1146
7 7:45 AM 1 0 0 100 16 0 0 0 0 65 7 0 28 2 0 0 0 0 152 1 1 0 0 0 0 0 0 0 0 0 7 373 1271
8 8:00 AM 0 0 0 93 13 0 0 0 0 87 11 0 39 1 0 0 0 0 186 2 0 0 0 0 0 0 0 1 0 0 8 432 1414
9 8:15 AM 2 0 2 91 8 0 0 0 0 87 11 0 35 1 0 0 0 0 208 2 0 0 0 0 0 0 0 0 0 0 9 447 1571

10 8:30 AM 1 0 0 94 6 0 0 0 0 97 19 0 43 1 0 0 0 0 165 3 0 0 0 0 0 0 0 0 0 0 10 429 1681
11 8:45 AM 0 0 0 86 6 0 0 0 0 93 16 0 36 2 0 0 0 0 164 5 0 0 0 0 0 0 0 0 0 0 11 408 1716
12 9:00 AM 2 0 0 73 22 0 0 0 0 79 16 0 26 2 0 0 0 0 111 3 1 0 0 0 0 0 0 0 0 0 12 335 1619
13 9:15 AM 0 0 1 60 8 0 0 0 0 68 14 0 33 0 0 0 0 0 73 1 0 0 0 0 0 0 0 0 0 0 13 258 1430
14 9:30 AM 2 0 0 68 11 0 0 0 0 63 18 0 17 2 0 0 0 0 50 1 0 0 0 0 0 0 0 0 0 0 14 232 1233
15 9:45 AM 3 0 0 43 12 0 0 0 0 50 9 0 24 1 0 0 0 0 79 2 0 0 0 0 0 0 0 0 0 0 15 223 1048
16 10:00 AM 0 0 0 52 9 0 0 0 0 47 7 0 11 1 0 0 0 0 43 0 0 1 0 1 0 0 0 0 0 0 16 172 885
17 10:15 AM 1 0 0 51 7 0 0 0 0 77 9 0 17 1 0 1 0 0 41 1 0 1 0 0 0 0 0 0 0 0 17 207 834
18 10:30 AM 0 0 0 59 11 0 0 0 0 58 8 0 16 0 0 0 0 0 57 1 0 0 0 0 0 0 0 0 0 0 18 210 812
19 10:45 AM 1 0 0 46 12 0 0 0 0 56 11 0 26 2 0 0 0 0 48 7 0 0 0 0 0 0 0 0 0 0 19 209 798
20 11:00 AM 1 1 0 39 10 0 0 0 0 55 9 0 23 0 0 0 0 0 44 0 0 0 0 0 0 0 0 0 0 0 20 182 808
21 11:15 AM 1 0 0 48 10 0 0 0 0 49 12 0 20 2 0 0 0 0 48 5 0 0 0 0 0 0 0 0 0 0 21 195 796
22 11:30 AM 2 2 0 44 11 0 0 0 0 56 10 0 33 0 0 0 0 0 46 1 0 0 0 0 0 0 0 0 0 0 22 205 791
23 11:45 AM 4 0 0 34 8 0 0 0 0 72 10 0 33 1 0 0 0 0 53 3 0 0 0 0 0 0 0 0 0 0 23 218 800
24 12:00 PM 1 0 0 41 7 0 0 0 0 65 7 0 20 0 0 0 0 0 47 1 0 0 0 0 0 0 0 0 0 0 24 189 807
25 12:15 PM 1 0 1 58 9 0 0 0 0 55 9 0 27 2 0 0 0 0 46 2 1 0 0 0 0 0 0 0 0 0 25 211 823
26 12:30 PM 1 0 0 49 4 0 0 0 0 63 13 0 30 0 0 0 0 0 55 1 1 0 0 0 0 0 0 0 0 0 26 217 835
27 12:45 PM 0 0 1 51 7 0 0 0 0 65 10 0 24 2 0 0 0 0 49 3 0 0 0 0 0 2 0 0 0 0 27 214 831
28 1:00 PM 3 0 0 46 7 0 0 0 0 69 6 0 21 0 0 0 0 0 48 2 0 0 0 0 0 1 0 0 0 0 28 203 845
29 1:15 PM 1 0 0 40 8 0 0 0 0 64 12 0 35 3 0 0 0 0 45 2 0 0 0 0 0 0 0 0 0 0 29 210 844
30 1:30 PM 2 0 0 39 9 0 0 0 0 77 7 0 35 2 0 0 0 0 46 3 0 0 0 0 0 0 0 0 0 0 30 220 847
31 1:45 PM 1 0 0 50 16 0 0 0 0 73 11 0 41 1 0 0 0 0 41 3 0 0 0 0 0 0 0 0 0 0 31 237 870
32 2:00 PM 1 0 0 46 10 0 0 0 0 81 5 0 27 0 0 0 0 0 41 4 0 0 0 0 0 0 0 0 0 0 32 215 882
33 2:15 PM 3 0 0 48 12 0 0 0 0 99 12 0 52 2 0 0 0 0 45 5 0 0 0 0 0 0 0 0 0 0 33 278 950
34 2:30 PM 2 0 0 51 10 0 0 0 0 62 5 0 44 1 0 0 0 0 54 5 0 0 0 0 0 0 0 0 0 0 34 234 964
35 2:45 PM 1 1 0 49 7 0 0 0 0 109 8 0 39 0 0 0 0 0 62 5 0 0 0 0 0 0 0 0 0 0 35 281 1008
36 3:00 PM 1 0 0 73 8 1 0 0 0 88 6 0 40 0 0 0 0 0 57 5 1 0 0 1 0 0 0 0 0 0 36 281 1074
37 3:15 PM 1 0 0 66 5 0 0 0 0 94 7 2 49 0 0 0 0 0 74 3 1 0 0 1 0 0 0 0 0 0 37 303 1099
38 3:30 PM 1 0 0 56 12 0 0 0 0 98 8 0 45 2 0 0 0 0 89 5 0 0 0 2 0 0 0 0 0 0 38 318 1183
39 3:45 PM 0 0 0 86 8 0 0 0 0 88 7 0 45 2 0 0 0 0 59 2 1 0 0 0 0 0 0 0 0 0 39 298 1200
40 4:00 PM 1 0 0 55 5 0 0 0 0 106 5 0 58 1 0 0 0 0 50 6 1 0 0 0 0 0 0 0 0 0 40 288 1207
41 4:15 PM 2 0 0 50 3 0 0 0 0 115 7 0 73 0 0 0 0 0 78 2 2 1 0 1 0 0 0 0 0 0 41 334 1238
42 4:30 PM 2 0 0 60 2 1 0 0 0 123 3 0 69 1 0 0 0 0 87 1 3 0 0 0 0 0 0 0 0 0 42 352 1272
43 4:45 PM 1 0 2 55 4 0 0 0 0 140 7 0 68 0 0 0 0 0 99 3 0 0 0 1 0 0 0 0 0 0 43 380 1354
44 5:00 PM 1 0 0 80 3 0 0 0 0 100 0 0 70 0 0 0 0 0 98 5 1 0 0 0 0 0 0 1 0 0 44 358 1424
45 5:15 PM 4 0 0 61 2 0 0 0 0 131 2 0 81 0 0 0 0 0 76 1 0 0 0 0 0 0 0 0 0 0 45 358 1448
46 5:30 PM 0 0 0 42 4 0 0 0 0 174 2 0 90 0 0 0 0 0 91 1 1 0 0 0 0 0 0 0 0 0 46 405 1501
47 5:45 PM 2 0 0 54 1 0 0 0 0 136 0 0 73 0 0 0 0 0 86 0 0 0 0 0 0 0 0 0 0 0 47 352 1473
48 6:00 PM 0 0 0 59 4 0 0 0 0 78 3 0 59 0 0 0 0 0 103 2 0 0 0 0 0 0 0 0 0 0 48 308 1423

62 5 7

27
48 38

8 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

38
92 40

9 4

18
52 46 0 1 0 0

36
25 11

8 19 0 0 0 3 0 8 0 3 0 2 0 0 0

Movement 8 
(Through)

Movement 12 
(Right Turn)

West Approach (Lakeside Dr )

South Approach (Abbott St)

Movement 2 
(Through)

PEDESTRIAN MOVEMENTS
West Approach (Lakeside Dr )North Approach (Abbott St)

Movement 12a     
(U Turn)

Movement 9 
(Right Turn)

Movement 9a     
(U Turn)

Movement 10            
(Left Turn)

North Approach (Abbott St) N

Wednesday, 29 July 2015 

12 hr Total

South Approach (Abbott St)
TIME

15 MINUTE 
PERIOD ENDING

Movement 3a     
(U Turn)

Movement 1            
(Left Turn)

3 0 2

36
4 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

36
4 57 0

15
3 5 0 0 0 0

72
3 12 0 0 0 0 0 0 0 0 0 0 1 0 0 0

32

1 3 0% 2 39
7

8% 3 0 0% 3a 0 0% 4 0 0% 5 0 0% 6 0 0% 6a 0 0% 7 0 0% 8 42
1

14
% 9 15
8

3% 9a 0 0% 10 73
5

2% 11 0 0% 12 0 0% 12a 0 0%

6 0 2

23
8 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

54
5 11 0

30
9 0 0 0 0 0

36
4 10 2 0 0 0 0 0 1 0 0 0 1 0 0 0

67

1 6 0% 2 25
1

5% 3 0 0% 3a 0 0% 4 0 0% 5 0 0% 6 0 0% 6a 0 0% 7 0 0% 8 55
6

2% 9 30
9

0% 9a 0 0% 10 37
4

3% 11 0 0% 12 0 0% 12a 0 0%

AM Peak

PM Peak



Site No: 0 Location: Lakeside Dr & Oonoonba Rd Suburb:

Survey Day/Date: Intersection Type: Signalised Weather:

AM Peak Hour Ending 8:45 AM

PM Peak Hour Ending 17:30 PM

Total 2 AM Peak Total
Northbd 9 PM Peak Southbd
3497 (Vol) 1783

2% (%C) 2%
595 (Vol) 0 112 54 6 172
3% (%C) 0% 1% 6% 17% 3%
407 (Vol) 0 152 74 9 235
1% (%C) 0% 0% 1% 0% 0%

Total 3779 595 430 9a 9 8 7 238 238 2123 Total
Eastbd 3% 2% 0% 5% 2% 5% Eastbd

407 255 10
1% 0%
180 161 11
5% 1%

(Vol) 8 14 12 (Vol) (Vol) (Vol)
(%C) 0% 0% (%C) (%C) (%C)

AM Peak 0 7192 0 0 12a 6a 0 0 5293 0 AM Peak
PM Peak 0 3% 0% 0% 0% 0% 4% 0 PM Peak

6 2 5
0% 0%

(Vol) (Vol) 5 263 302
(%C) (%C) 3% 1%

4 82 122
4% 2%

Total 3413 386 486 1 2 3 3a 347 429 3170 Total
Westbd 3% 3% 1% 3% 1% 4% Westbd

249 11 186 52 0 (Vol) 144
5% 9% 5% 4% 0% (%C) 4%
247 32 147 68 0 (Vol) 210
3% 0% 2% 6% 0% (%C) 1%

2085 (Vol) 1784
5% (%C) 4%

Total 0 AM Pk Total
Northbd 0 PM Pk Southbd

Count4U

PM PeakAM Peak

Total

Pedestrians
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AM Peak

PM Peak

Total3869
4%

South Approach (Lakeside Dr)

Pedestrians

Pedestrians

AM Peak

Traffic Census

5280
2%

AM Peak PM Peak Total

North Approach (Lakeside Dr)

PM Peak

Total

Fine

Pedestrians

Wednesday, 29 July 2015
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Site No.:
Weather: Fine A 1 2 3 3a

Location: Lakeside Dr & Oonoonba Rd 
Suburb: Oonoonba

Day/Date:
8:45 AM AM Peak (hour ending) Enter Data  in Header Cells, Copy Data into Cells D25:BC72
5:30 PM PM Peak (hour ending) Then run macro to determine peaks and fill cells in Diagram

Traffic Control: Signalised
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Total
1 6:15 AM 0 0 0 6 1 1 3 0 0 0 0 0 12 0 0 16 0 0 0 0 1 0 0 0 1 0 0 5 2 0 8 0 0 0 0 0 22 0 0 11 1 0 0 0 0 0 0 0 1 0 1 0 1 90
2 6:30 AM 1 0 0 9 0 1 1 2 0 0 0 0 12 0 0 25 3 2 1 0 0 0 0 0 2 0 0 8 0 0 12 0 0 0 0 0 20 0 1 12 1 0 0 0 0 0 0 0 0 0 2 0 2 113
3 6:45 AM 0 0 0 20 1 0 6 0 0 0 0 0 19 1 0 29 1 0 0 0 0 0 0 0 2 0 0 12 0 0 32 0 0 0 0 0 33 2 0 15 1 0 3 0 0 0 0 0 0 0 2 0 3 177
4 7:00 AM 1 0 0 14 0 0 4 2 0 0 0 0 28 0 1 35 2 0 1 0 0 0 0 0 6 0 0 18 1 0 26 0 1 0 0 0 57 0 1 26 2 0 1 0 0 0 0 0 0 0 4 0 4 227 607
5 7:15 AM 1 0 0 26 1 0 6 0 0 0 0 0 27 1 0 51 4 0 0 0 0 0 0 0 1 0 0 15 1 0 24 0 0 0 0 0 54 1 1 25 0 0 2 0 0 0 0 0 0 0 0 0 5 241 758
6 7:30 AM 0 0 0 29 2 0 6 0 0 0 0 0 20 0 0 43 3 0 0 0 0 0 0 0 3 0 0 7 0 0 29 1 0 0 0 0 67 0 0 27 0 0 3 2 0 0 0 0 0 0 3 0 6 242 887
7 7:45 AM 1 0 0 30 0 0 9 1 0 0 0 0 15 0 0 44 1 1 0 0 0 0 0 0 2 0 0 10 0 0 25 0 0 0 0 0 89 1 0 29 2 0 2 0 0 0 0 0 0 0 1 0 7 262 972
8 8:00 AM 0 1 0 47 1 0 12 1 0 0 0 0 18 1 0 62 2 5 0 0 0 0 0 0 0 0 0 8 1 0 26 0 0 0 0 0 105 1 0 35 3 0 2 0 0 0 0 0 0 0 1 0 8 331 1076
9 8:15 AM 3 0 0 46 2 0 11 1 0 0 0 0 19 0 0 63 2 0 1 0 0 0 0 0 2 0 0 14 1 0 27 1 0 0 0 0 112 0 0 44 1 1 1 0 0 0 0 0 0 0 1 0 9 352 1187

10 8:30 AM 6 0 0 46 2 0 14 0 0 0 0 0 17 2 0 69 2 3 1 0 0 0 0 0 0 0 0 19 1 0 28 0 3 0 0 0 93 3 0 46 2 0 2 0 0 0 0 0 0 0 0 0 10 359 1304
11 8:45 AM 1 0 0 37 5 0 13 0 0 0 0 0 25 0 0 60 3 3 0 0 0 0 0 0 3 1 0 10 0 1 30 0 0 0 0 0 92 1 2 46 3 0 3 0 0 0 0 0 0 0 0 0 11 339 1381
12 9:00 AM 3 0 0 34 0 1 11 2 0 0 0 0 16 1 0 44 2 0 1 0 0 0 0 0 2 1 0 9 0 0 23 0 0 0 0 0 69 2 0 46 3 2 4 0 0 0 0 0 0 0 2 0 12 276 1326
13 9:15 AM 3 0 0 28 0 0 11 0 0 1 0 0 14 2 0 43 3 0 0 0 0 0 0 0 2 0 0 10 0 0 12 0 0 0 0 0 44 1 0 22 2 1 7 0 0 0 0 0 0 0 1 0 13 206 1180
14 9:30 AM 6 0 0 14 1 0 16 1 0 0 0 0 26 2 0 30 1 0 1 0 0 0 0 0 1 0 1 13 2 0 13 0 0 0 0 0 24 0 0 27 3 0 3 1 0 0 0 0 0 0 0 0 14 186 1007
15 9:45 AM 5 1 0 29 2 1 15 4 0 0 0 0 18 1 0 17 3 0 0 0 0 0 0 0 0 0 0 10 0 0 13 1 0 0 0 0 39 0 0 20 1 0 2 0 0 0 0 0 0 0 0 0 15 182 850
16 10:00 AM 2 0 0 20 0 0 16 1 0 0 0 0 10 0 0 21 1 0 2 0 0 0 0 0 2 0 0 15 0 0 7 2 0 0 0 0 20 0 0 25 0 0 3 1 0 0 0 0 0 0 0 0 16 148 722
17 10:15 AM 3 0 0 23 0 0 11 2 0 0 0 0 21 1 0 29 2 1 3 0 0 0 0 0 2 0 0 7 0 0 12 0 0 0 0 0 27 0 0 25 0 0 3 2 0 0 0 0 0 0 0 0 17 174 690
18 10:30 AM 1 0 0 29 1 0 15 0 0 0 0 0 15 0 0 29 4 1 0 0 0 0 0 0 2 1 0 3 0 0 10 0 0 0 0 0 28 1 0 22 2 0 6 0 0 0 0 0 0 0 0 0 18 170 674
19 10:45 AM 5 0 0 19 2 0 9 0 0 0 0 0 17 1 0 28 2 0 0 0 0 0 0 0 0 0 0 7 2 0 10 0 0 0 0 0 23 0 0 16 3 0 1 0 0 0 0 0 0 0 0 0 19 145 637
20 11:00 AM 2 0 0 16 0 0 5 0 0 0 0 0 14 0 0 24 1 0 0 0 0 0 0 0 2 0 0 10 0 0 13 0 0 0 0 0 17 1 0 20 3 0 5 0 0 0 0 0 0 0 0 0 20 133 622
21 11:15 AM 4 1 0 20 3 0 8 3 0 0 0 0 17 2 0 15 1 0 0 0 0 0 0 0 1 0 0 11 0 0 11 0 0 0 0 0 18 1 0 21 0 0 5 0 0 0 0 0 0 0 0 0 21 142 590
22 11:30 AM 7 0 0 13 0 0 12 1 0 0 0 0 21 0 0 21 3 0 2 0 0 0 0 0 6 0 0 13 0 1 16 0 0 0 0 0 26 1 1 19 0 0 3 0 0 0 0 0 0 0 0 0 22 166 586
23 11:45 AM 5 0 1 19 1 0 8 0 0 0 0 0 18 2 1 28 1 0 1 0 0 0 0 0 2 0 0 13 1 0 12 0 1 0 0 0 30 2 0 26 2 1 2 0 0 0 0 0 0 0 0 0 23 177 618
24 12:00 PM 4 0 0 18 1 0 9 0 0 0 0 0 14 0 0 21 1 0 1 0 0 0 0 0 1 0 0 10 2 0 8 0 0 0 0 0 26 0 0 21 0 3 1 0 0 0 0 0 0 0 1 0 24 141 626
25 12:15 PM 2 1 0 18 1 0 14 1 0 0 0 0 18 1 0 28 0 1 1 0 0 0 0 0 1 0 0 13 1 0 9 0 0 0 0 0 26 1 0 21 1 0 5 0 0 0 0 0 0 0 0 0 25 164 648
26 12:30 PM 4 0 0 23 1 0 11 1 0 0 0 0 18 0 0 33 1 0 0 0 0 0 0 0 2 1 0 14 0 0 13 1 0 0 0 0 25 2 0 23 0 0 2 0 0 0 0 0 0 0 0 0 26 175 657
27 12:45 PM 5 0 0 19 2 0 11 0 0 0 0 0 14 0 0 19 2 0 3 1 0 0 0 0 1 0 0 6 0 0 16 0 0 0 0 0 28 0 0 25 3 0 3 0 0 0 0 0 0 0 0 0 27 158 638
28 1:00 PM 4 0 0 19 1 0 9 1 0 0 0 0 12 0 0 25 3 0 2 0 0 0 0 0 0 0 0 5 0 0 11 0 0 0 0 0 29 0 0 21 3 0 3 0 0 0 0 0 0 0 0 0 28 148 645
29 1:15 PM 5 1 0 22 2 0 6 0 0 0 0 0 14 0 0 35 2 0 0 0 0 0 0 0 2 1 0 15 1 0 16 0 0 0 0 0 20 0 0 20 1 0 4 0 0 0 0 0 0 0 0 0 29 167 648
30 1:30 PM 7 0 0 11 1 0 10 0 0 0 0 0 20 0 0 35 1 0 1 0 0 0 0 0 4 0 0 20 1 0 15 1 0 0 0 0 29 1 0 23 2 0 3 0 0 1 0 0 0 0 1 0 30 186 659
31 1:45 PM 6 0 0 12 1 0 5 1 0 0 0 0 16 1 0 38 3 1 0 0 0 0 0 0 0 0 0 13 0 0 20 1 0 0 0 0 29 0 0 25 2 0 5 0 0 0 0 0 0 0 0 0 31 179 680
32 2:00 PM 4 1 0 12 1 0 8 1 0 0 0 0 18 1 1 30 0 0 1 0 0 0 0 0 3 0 0 11 0 0 17 0 0 0 0 0 34 0 0 25 1 0 1 0 0 0 0 0 0 0 0 0 32 170 702
33 2:15 PM 5 1 0 14 2 0 16 0 0 0 0 0 26 2 0 42 5 0 1 0 0 0 0 0 1 1 0 12 1 0 22 0 0 0 0 0 28 0 0 22 1 0 3 0 0 0 0 0 0 0 0 0 33 205 740
34 2:30 PM 3 0 0 27 3 0 10 1 0 0 0 0 16 1 0 52 2 0 0 0 0 0 0 0 1 0 0 15 1 0 31 1 0 0 0 0 20 1 0 31 0 0 2 0 0 1 0 0 0 0 1 0 34 219 773
35 2:45 PM 7 0 0 29 2 0 8 0 1 0 0 0 32 0 1 58 3 0 0 0 0 0 0 0 1 0 0 14 0 0 25 0 0 0 0 0 27 0 0 29 1 0 4 0 0 0 0 0 0 0 0 0 35 242 836
36 3:00 PM 8 0 0 26 2 0 9 0 0 0 0 0 16 0 0 68 2 1 1 0 0 0 0 0 1 0 0 9 0 0 32 0 0 0 0 0 32 0 0 31 2 2 5 1 0 0 0 0 0 0 0 0 36 248 914
37 3:15 PM 7 1 0 28 2 0 13 0 0 0 0 0 27 0 0 40 2 1 2 0 0 0 0 0 4 0 0 11 0 0 25 1 0 0 0 0 57 1 0 49 0 5 6 0 0 0 0 0 0 0 8 0 37 282 991
38 3:30 PM 10 0 0 32 2 0 11 2 0 0 0 0 19 1 0 47 3 2 1 0 0 0 0 0 4 0 0 13 1 0 19 1 0 0 0 0 62 2 1 47 0 4 3 0 0 0 0 0 0 0 1 0 38 287 1059
39 3:45 PM 7 1 0 26 1 0 21 0 0 0 0 0 16 3 0 49 2 2 0 0 0 0 0 0 4 0 0 15 2 0 24 0 0 0 0 0 43 0 1 32 1 0 2 0 0 0 0 0 0 0 1 0 39 252 1069
40 4:00 PM 5 1 0 32 2 0 21 0 0 0 0 0 18 0 0 54 1 1 2 0 0 0 0 0 1 0 0 22 2 0 26 0 0 0 0 0 32 0 0 43 3 0 4 0 0 0 0 0 0 0 1 0 40 270 1091
41 4:15 PM 3 1 0 34 1 0 15 1 0 0 0 0 26 0 0 74 2 0 0 0 0 0 0 0 2 0 0 18 1 0 36 0 0 0 0 0 56 0 0 27 1 5 1 0 0 0 0 0 0 0 1 0 41 304 1113
42 4:30 PM 8 0 0 34 0 0 22 0 0 0 0 0 21 0 0 66 0 0 1 0 0 0 0 0 2 0 0 21 0 0 41 1 0 0 0 0 62 0 0 37 1 0 9 1 0 0 0 0 0 0 0 0 42 327 1153
43 4:45 PM 7 0 0 38 2 0 12 0 0 0 0 0 25 1 0 64 1 2 2 0 0 0 0 0 4 0 0 14 0 0 33 0 0 0 0 0 73 1 0 44 1 0 3 0 0 0 0 0 0 0 0 0 43 327 1228
44 5:00 PM 4 0 0 34 0 0 20 2 0 0 0 0 28 0 0 69 1 0 1 0 0 0 0 0 0 0 0 18 1 0 33 0 0 0 0 0 65 0 0 41 0 1 1 0 0 0 0 0 0 0 2 0 44 319 1277
45 5:15 PM 9 0 0 36 0 0 16 0 0 0 0 0 20 0 0 72 1 0 2 0 0 0 0 0 3 0 0 19 0 0 45 0 0 0 0 0 53 0 0 36 0 1 4 0 0 0 0 0 0 0 5 0 45 317 1290
46 5:30 PM 12 0 0 36 1 0 16 2 0 0 0 0 47 1 0 94 0 0 0 0 0 0 0 0 2 0 0 22 0 0 41 0 1 0 0 0 63 0 0 39 0 0 6 0 0 0 0 0 0 0 2 0 46 383 1346
47 5:45 PM 8 0 0 40 0 0 17 1 0 0 0 0 35 0 0 57 1 0 0 0 0 0 0 0 0 0 0 20 0 0 31 0 0 0 0 0 58 0 0 30 1 0 6 0 0 0 0 0 0 0 1 0 47 305 1324
48 6:00 PM 6 0 0 34 0 0 12 1 0 0 0 0 21 0 0 62 0 0 4 0 0 0 0 0 2 0 0 16 0 0 28 0 0 0 0 0 59 0 0 40 0 1 3 0 0 0 0 0 0 0 6 0 48 289 1294

21
0 11 1 12

28 56 4 54
4 36 0 0 0 0 95
6 29 4 20

58 86 27 40 1 1 0 0 0 90 6 1 61
3 26 2 10

36 12 6 0 0 0 21
45 27 8 13
87 60 27 15
2 8 0 0 0 0 1 0 49 012 hr Total

South Approach (Lakeside Dr)
TIME

15 MINUTE 
PERIOD ENDING

Movement 1            
(Left Turn)

Movement 2 
(Through)

Movement 4            
(Left Turn)

Movement 5 
(Through)

Movement 7            
(Left Turn)

Movement 8 
(Through)

Movement 3a     
(U Turn)

Wednesday, 29 July 2015

Movement 3 
(Right Turn)

Movement 9 
(Right Turn)

Movement 9a     
(U Turn)

South Approach (Lakeside Dr)

East Approach (Oonoonba Rd)

East Approach (Oonoonba Rd)

North Approach (Lakeside Dr)

Movement 6a     
(U Turn)

West Approach (Oonoonba Rd)

PEDESTRIAN MOVEMENTS
West Approach (Oonoonba Rd)North Approach (Lakeside Dr)

Movement 12a     
(U Turn)

Movement 6 
(Right Turn)

Movement 12 
(Right Turn)

Movement 10            
(Left Turn)

Movement 11 
(Through)

10 1 0

17
6 10 0 50 2 0 0 0 0 79 3 0

25
4 9 11 2 0 0 0 0 0 5 1 0 51 3 1

11
1 1 3 0 0 0

40
2 5 2

17
1 9 1 8 0 0 0 0 0 0 0 2 0

32

1 11 9% 2 18
6

5% 3 52 4% 3a 0 0% 4 82 4% 5 26
3

3% 6 2 0% 6a 0 0% 7 6 17
% 8 54 6% 9 11
2

1% 9a 0 0% 10 40
7

1% 11 18
0

5% 12 8 0% 12a 0 0%

32 0 0

14
4 3 0 64 4 0 0 0 0

12
0 2 0

29
9 3 2 5 0 0 0 0 0 9 0 0 73 1 0

15
2 0 1 0 0 0

25
4 1 0

16
0 1 2 14 0 0 0 0 0 0 0 9 0

67

1 32 0% 2 14
7

2% 3 68 6% 3a 0 0% 4 12
2

2% 5 30
2

1% 6 5 0% 6a 0 0% 7 9 0% 8 74 1% 9 15
2

0% 9a 0 0% 10 25
5

0% 11 16
1

1% 12 14 0% 12a 0 0%

AM Peak

PM Peak



Site No: 0 Location: Stuart Dr / Fairfield Waters Dr / Mervyn Crossman Dr Suburb:

Survey Day/Date: Intersection Type: Roundabout Weather:

AM Peak Hour Ending 8:45 AM

PM Peak Hour Ending 17:30 PM

Total 13 AM Peak Total
Northbd 1 PM Peak Southbd
9752 (Vol) 10175

4% (%C) 4%
1498 (Vol) 0 471 357 90 918

2% (%C) 0% 1% 8% 1% 4%
899 (Vol) 0 697 508 171 1376
2% (%C) 0% 0% 2% 0% 1%

Total 7058 1174 834 9a 9 8 7 618 714 5103 Total
Eastbd 1% 1% 1% 2% 1% 3% Eastbd

601 344 10
1% 1%
398 368 11
2% 1%

(Vol) 175 122 12 (Vol) (Vol) (Vol)
(%C) 1% 0% (%C) (%C) (%C)

AM Peak 0 15908 0 0 12a 6a 0 0 13519 0 AM Peak
PM Peak 0 2% 0% 0% 0% 0% 3% 0 PM Peak

6 476 222
2% 1%

(Vol) (Vol) 5 776 416
(%C) (%C) 2% 1%

4 488 105
6% 2%

Total 8850 1333 1159 1 2 3 3a 1740 743 8416 Total
Westbd 2% 2% 0% 3% 1% 3% Westbd

637 86 421 130 0 (Vol) 1020
5% 9% 5% 2% 0% (%C) 6%
554 46 333 175 0 (Vol) 735
2% 0% 4% 1% 0% (%C) 2%

5825 (Vol) 7769
5% (%C) 5%

Total 0 AM Pk Total
Northbd 0 PM Pk Southbd

Count4U

North Approach (Stuart Dr)

PM Peak

Total

Fine

Pedestrians

Wednesday, 29 July 2015

Pedestrians

AM Peak

Traffic Census

19927
4%

AM Peak PM Peak Total
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Site No.:
Weather: Fine A 1 2 3 3a

Location: Stuart Dr / Fairfield Waters Dr / Mervyn Crossman Dr
Suburb: Annandale

Day/Date:
8:45 AM AM Peak (hour ending) Enter Data  in Header Cells, Copy Data into Cells D25:BC72
5:30 PM PM Peak (hour ending) Then run macro to determine peaks and fill cells in Diagram

Traffic Control: Roundabout
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Total
1 6:15 AM 5 0 0 48 1 0 7 2 0 0 0 0 64 3 1 43 0 0 19 2 0 0 0 0 5 0 0 41 0 0 23 0 0 0 0 0 14 0 0 18 0 0 8 0 0 0 0 0 0 0 0 0 1 304
2 6:30 AM 1 0 0 23 3 1 19 1 0 0 0 0 91 7 0 46 0 0 25 0 0 0 0 0 6 1 0 71 6 0 35 0 0 0 0 0 24 1 0 39 0 1 10 0 0 0 0 0 0 0 2 0 2 411
3 6:45 AM 8 0 0 48 3 0 13 2 0 0 0 0 40 4 0 84 1 0 26 3 0 0 0 0 11 1 0 67 10 1 42 0 0 0 0 0 46 0 0 35 2 0 18 1 0 0 0 0 0 0 0 0 3 466
4 7:00 AM 5 0 0 66 6 0 13 0 0 0 0 0 94 5 0 100 3 1 45 0 0 0 0 0 7 2 0 74 9 1 47 2 0 0 0 0 41 0 0 58 0 0 24 0 0 0 0 0 0 0 0 0 4 603 1784
5 7:15 AM 6 0 0 66 2 0 26 0 0 0 0 0 70 7 0 124 1 0 58 2 0 0 0 0 9 1 0 84 8 0 76 2 2 0 0 0 65 0 0 42 0 0 28 0 0 0 0 0 0 0 0 0 5 679 2159
6 7:30 AM 9 0 0 79 5 0 20 1 0 0 0 0 71 1 0 111 3 0 65 2 0 0 0 0 14 2 0 68 5 0 63 1 0 0 0 0 67 0 0 49 0 0 39 0 0 0 0 0 0 0 1 0 6 675 2423
7 7:45 AM 13 0 0 92 6 0 26 1 0 0 0 0 107 4 0 160 4 0 85 3 0 0 0 0 16 0 0 83 6 0 83 3 0 0 0 0 102 1 0 69 3 0 49 0 0 0 0 0 0 0 0 0 7 916 2873
8 8:00 AM 15 1 0 98 2 0 32 0 0 0 0 0 113 6 1 183 1 1 118 1 0 0 0 0 20 1 0 84 3 0 98 1 0 0 0 0 141 0 0 79 3 0 45 0 0 0 0 0 0 0 4 0 8 1047 3317
9 8:15 AM 23 2 0 99 6 0 30 0 0 0 0 0 87 9 0 208 6 0 132 1 0 0 0 0 17 0 0 65 9 0 128 1 1 0 0 0 162 1 0 104 0 0 41 0 0 0 0 0 0 0 9 0 9 1132 3770

10 8:30 AM 23 5 0 106 10 0 34 2 0 0 0 0 122 7 1 194 2 0 125 2 0 0 0 0 17 0 0 84 7 0 127 3 0 0 0 0 157 3 0 95 2 2 39 0 0 0 0 0 0 0 0 0 10 1169 4264
11 8:45 AM 17 0 0 96 4 0 31 1 0 0 0 0 135 9 0 179 3 0 93 4 0 0 0 0 35 0 0 96 9 0 111 2 0 0 0 0 134 3 0 112 3 0 48 2 0 0 0 0 0 0 0 0 11 1127 4475
12 9:00 AM 10 0 0 94 4 0 36 1 0 0 0 0 106 2 1 139 1 0 72 1 0 0 0 0 16 1 0 80 3 0 92 0 0 0 0 0 117 2 0 104 1 0 13 0 0 0 0 0 0 0 0 0 12 896 4324
13 9:15 AM 1 0 0 95 8 0 31 1 0 0 0 0 65 4 0 86 1 0 55 1 0 0 0 0 17 1 0 77 6 1 72 3 0 0 0 0 54 1 0 35 1 0 37 0 0 0 0 0 0 0 0 0 13 653 3845
14 9:30 AM 5 0 0 87 6 0 18 3 0 0 0 0 42 0 0 71 0 0 53 3 0 0 0 0 7 3 0 67 3 0 80 1 0 0 0 0 40 1 0 31 0 0 19 0 0 0 0 0 0 0 0 0 14 540 3216
15 9:45 AM 7 0 0 80 5 0 29 1 0 0 0 0 21 2 0 54 1 0 41 1 0 0 0 0 12 1 0 80 7 0 69 2 0 0 0 0 42 1 0 32 2 0 22 1 0 0 0 0 0 0 0 0 15 513 2602
16 10:00 AM 3 0 0 87 1 0 20 1 1 0 0 0 11 1 0 35 2 0 35 3 0 0 0 0 20 0 0 63 6 0 57 2 0 0 0 0 50 1 0 29 0 0 12 0 0 0 0 0 0 0 2 0 16 440 2146
17 10:15 AM 6 0 0 100 8 0 19 1 0 0 0 0 18 2 1 38 0 0 46 0 0 0 0 0 22 0 0 68 9 0 60 1 0 0 0 0 45 2 0 27 0 0 19 0 0 0 0 0 0 0 0 0 17 492 1985
18 10:30 AM 0 0 0 79 9 0 10 2 0 0 0 0 12 2 0 31 1 0 32 1 0 0 0 0 15 0 0 78 10 0 62 4 0 0 0 0 44 0 0 27 1 0 18 0 0 0 0 0 0 0 0 0 18 438 1883
19 10:45 AM 6 0 0 97 6 0 14 3 0 0 0 0 20 1 0 47 0 0 31 2 0 0 0 0 22 1 0 66 6 0 59 3 0 0 0 0 45 0 0 31 2 0 13 0 0 0 0 0 0 0 3 0 19 475 1845
20 11:00 AM 5 0 0 72 6 0 14 2 0 0 0 0 15 0 0 39 1 0 27 3 0 0 0 0 22 0 0 73 10 0 60 2 0 0 0 0 45 0 0 24 2 0 10 0 0 0 0 0 0 0 0 0 20 432 1837
21 11:15 AM 6 0 0 79 8 0 17 0 0 0 0 0 14 0 0 33 0 0 40 5 0 0 0 0 10 0 0 73 11 0 74 2 0 0 0 0 44 3 0 23 2 0 7 0 0 0 0 0 0 0 1 0 21 451 1796
22 11:30 AM 3 1 0 77 4 0 21 0 0 0 0 0 18 0 0 30 0 0 28 0 0 0 0 0 20 0 0 97 10 0 65 1 0 0 0 0 34 1 0 30 0 0 15 0 0 0 0 0 0 0 0 0 22 455 1813
23 11:45 AM 3 1 0 66 5 0 24 1 0 0 0 0 16 1 0 32 3 0 39 2 0 0 0 0 21 2 0 84 3 0 70 3 0 0 0 0 56 1 0 34 1 0 20 0 0 0 0 0 0 0 1 0 23 488 1826
24 12:00 PM 2 1 0 69 4 0 21 3 0 0 0 0 20 0 0 23 1 0 49 2 0 0 0 0 21 0 0 85 7 0 63 0 0 0 0 0 48 0 0 33 1 0 18 0 0 0 0 0 0 0 0 0 24 471 1865
25 12:15 PM 2 0 0 89 2 0 25 1 0 0 0 0 17 1 0 33 0 0 39 2 0 0 0 0 19 0 0 88 6 0 63 0 0 0 0 0 37 1 0 31 1 0 24 0 0 0 0 0 0 0 1 0 25 481 1895
26 12:30 PM 3 0 0 75 11 0 31 0 0 0 0 0 19 1 0 35 0 0 42 0 0 0 0 0 28 1 0 88 3 0 69 1 0 0 0 0 42 2 0 29 1 0 26 0 0 0 0 0 0 0 1 0 26 507 1947
27 12:45 PM 6 0 0 79 5 0 38 4 0 0 0 0 17 1 0 36 1 0 37 2 0 0 0 0 20 3 0 76 4 0 68 1 0 0 0 0 49 1 0 54 4 0 41 1 0 0 0 0 0 0 0 0 27 548 2007
28 1:00 PM 11 1 0 92 5 0 34 2 0 0 0 0 15 3 0 47 1 0 28 1 0 0 0 0 19 0 0 93 3 0 80 3 0 0 0 0 41 0 0 30 0 0 30 0 0 0 0 0 0 0 0 0 28 539 2075
29 1:15 PM 3 0 0 61 6 0 23 1 0 0 0 0 19 0 0 48 0 0 40 2 0 0 0 0 27 0 0 99 5 1 84 0 0 0 0 0 45 0 0 37 1 0 11 0 0 0 0 0 0 0 1 0 29 513 2107
30 1:30 PM 10 1 0 84 5 0 9 0 0 0 0 0 25 0 0 31 0 0 36 1 0 0 0 0 19 0 0 78 6 0 89 2 0 0 0 0 40 0 0 29 1 0 15 0 0 0 0 0 0 0 0 0 30 481 2081
31 1:45 PM 7 0 0 67 8 0 25 0 0 0 0 0 23 2 1 40 1 0 40 0 0 0 0 0 20 0 0 80 5 1 78 4 0 0 0 0 41 0 0 34 0 0 8 1 0 0 0 0 0 0 0 0 31 486 2019
32 2:00 PM 7 2 0 82 8 0 21 1 0 0 0 0 14 0 0 44 1 0 37 0 0 0 0 0 10 0 0 69 6 0 63 5 0 0 0 0 42 1 0 24 1 0 29 0 0 0 0 0 0 0 0 0 32 467 1947
33 2:15 PM 6 0 0 62 3 0 31 0 0 0 0 0 13 1 0 49 2 0 38 2 0 0 0 0 11 0 0 75 7 0 69 2 0 0 0 0 40 1 0 30 1 0 34 0 0 0 0 0 0 0 1 0 33 477 1911
34 2:30 PM 7 1 0 74 3 0 28 0 0 0 0 0 19 1 0 44 1 0 42 2 0 0 0 0 32 2 0 82 7 0 86 2 0 0 0 0 50 1 0 29 0 0 27 0 0 0 0 0 0 0 0 0 34 540 1970
35 2:45 PM 6 0 0 77 7 0 35 0 0 0 0 0 24 1 0 95 3 0 61 6 0 0 0 0 26 0 0 98 2 0 101 1 0 0 0 0 49 2 0 38 0 0 24 1 0 0 0 0 0 0 0 0 35 657 2141
36 3:00 PM 18 0 0 89 4 1 21 2 0 0 0 0 26 0 0 91 3 0 66 0 0 0 0 0 46 1 0 96 9 0 135 1 0 0 0 0 58 1 1 41 0 0 21 0 0 0 0 0 0 0 0 0 36 731 2405
37 3:15 PM 14 0 0 95 5 0 41 3 0 0 0 0 31 2 0 108 1 0 98 4 0 0 0 0 25 0 0 89 3 0 138 0 0 0 0 0 87 1 0 73 3 0 45 0 0 0 0 0 0 0 9 0 37 866 2794
38 3:30 PM 11 0 0 78 2 0 32 1 0 0 0 0 34 2 0 64 5 0 60 4 0 0 0 0 38 0 0 115 6 0 152 1 0 0 0 0 99 3 0 122 1 1 51 0 0 0 0 0 0 0 27 0 38 882 3136
39 3:45 PM 8 1 0 75 4 0 24 0 0 0 0 0 38 0 0 50 2 0 60 4 0 0 0 0 36 2 0 131 15 0 138 0 0 0 0 0 74 3 0 74 4 0 15 1 0 0 0 0 0 0 4 0 39 759 3238
40 4:00 PM 14 0 0 78 9 0 32 1 0 0 0 0 27 0 0 75 2 0 45 2 0 0 0 0 18 1 0 75 4 0 114 0 0 0 0 0 79 0 0 87 2 2 16 0 0 0 0 0 0 0 2 0 40 683 3190
41 4:15 PM 18 0 0 92 3 0 27 0 0 0 0 0 27 1 0 75 1 0 44 0 0 0 0 0 22 1 1 126 9 0 122 1 0 0 0 0 68 0 1 64 0 0 24 0 0 0 0 0 0 0 1 0 41 727 3051
42 4:30 PM 10 0 0 94 2 0 42 2 0 0 0 0 29 0 0 115 3 0 41 3 0 0 0 0 34 0 0 123 2 0 148 1 0 0 0 0 68 1 0 93 1 3 24 0 0 0 0 0 0 0 1 0 42 839 3008
43 4:45 PM 8 0 0 76 3 0 45 0 0 0 0 0 27 0 0 106 1 0 67 2 0 0 0 0 42 0 0 113 4 0 162 0 0 0 0 0 90 0 1 101 2 1 21 0 0 0 0 0 0 0 1 0 43 872 3121
44 5:00 PM 13 0 0 97 4 0 51 1 0 0 0 0 16 0 0 104 1 0 50 0 0 0 0 0 46 0 0 116 2 0 165 0 0 0 0 0 82 2 0 88 0 0 27 0 0 0 0 0 0 0 0 0 44 865 3303
45 5:15 PM 12 0 0 68 3 0 34 0 0 0 0 0 35 2 0 95 1 0 53 1 0 0 0 0 41 0 0 136 5 0 181 1 0 0 0 0 99 0 0 87 0 0 36 0 0 0 0 0 0 0 0 0 45 890 3466
46 5:30 PM 13 0 0 80 2 0 44 0 1 0 0 0 25 0 0 108 0 0 49 0 0 0 0 0 42 0 0 131 1 1 187 1 0 0 0 0 69 2 0 89 1 0 38 0 0 0 0 0 0 0 0 0 46 884 3511
47 5:45 PM 14 0 0 69 1 0 35 0 0 0 0 0 29 0 0 91 1 0 28 1 0 0 0 0 40 1 0 128 0 1 161 1 0 0 0 0 63 1 0 76 1 0 48 0 0 0 0 0 0 0 0 0 47 790 3429
48 6:00 PM 20 0 0 79 3 0 37 2 0 0 0 0 9 0 0 92 0 0 36 0 0 0 0 0 36 0 0 98 1 0 141 1 0 0 0 0 74 0 0 84 0 0 40 0 0 0 0 0 0 0 0 0 48 753 3317
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TARS
Traffic  Analysis  and  Reporting  System

Intersection  Analysis  Report
Region 408 - Northern District          Road Section 831 - South Townsville Road

Intersection 85 - 831 & 832 & 833(R’way/Boundary/Saunders)
Thursday 15-May-2008    07:15 - 19:15

15-Jul-2015  09:30
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TARS
Traffic  Analysis  and  Reporting  System

Intersection  Analysis  Report
Region 408 - Northern District          Road Section 831 - South Townsville Road

Intersection 85 - 831 & 832 & 833(R’way/Boundary/Saunders)
Thursday 15-May-2008    07:15 - 19:15

Summary

15-Jul-2015  09:30
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Leg Angle
Road
Section Site TDist Site Description

1 0 833 90215 0.000 Saunders St to City @ Boundary St

2 90 832 90216 11.891 Boundary St to Port @ Saunders / Railway

3 180 831 90217 5.470 Railway Ave to Cluden @ Boundary St

4 270 832 90218 11.891 Boundary St to West End @ Railway Ave
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APPENDIX E GROWTH RATE CALCULATIONS
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SITE LAYOUT

Site: 1 [Boundary / Saunders / Railway AM 2016]

New Site
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2016]

New Site
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Phase Times)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue

1 L2 273 16.1 0.325 17.4 LOS B 6.6 52.8 0.63 0.75 47.1

2 T1 977 5.0 0.879 52.1 LOS D 39.2 286.2 0.92 0.93 32.5

3 R2 105 18.8 0.697 77.0 LOS E 7.5 60.7 1.00 0.84 16.8

Approach 1355 8.3 0.879 47.0 LOS D 39.2 286.2 0.87 0.89 33.7

East: Boundary Street (E)

4 L2 127 9.5 0.115 9.9 LOS A 2.1 16.1 0.31 0.63 43.3

5 T1 273 14.7 0.475 51.6 LOS D 10.9 86.0 0.91 0.74 35.1

6 R2 63 17.3 0.598 79.5 LOS E 4.5 36.2 1.00 0.78 25.7

Approach 463 13.6 0.598 43.9 LOS D 10.9 86.0 0.76 0.72 34.3

North: Saunders Street

7 L2 60 11.8 0.427 38.4 LOS D 15.6 114.3 0.78 0.70 37.3

8 T1 577 4.4 0.427 32.8 LOS C 15.8 114.9 0.78 0.68 38.9

9 R2 206 9.3 1.044 146.0 LOS F 21.7 163.9 1.00 1.19 24.6

Approach 843 6.1 1.044 60.9 LOS E 21.7 163.9 0.83 0.81 32.3

West: Boundary Street (W)

10 L2 279 13.1 0.380 34.6 LOS C 12.9 100.1 0.73 0.78 44.5

11 T1 388 13.4 0.554 44.6 LOS D 12.9 100.6 0.86 0.72 37.2

12 R2 115 9.5 0.517 69.1 LOS E 7.6 57.2 0.98 0.79 30.3

Approach 782 12.7 0.554 44.6 LOS D 12.9 100.6 0.83 0.75 38.9

All Vehicles 3443 9.5 1.044 49.5 LOS D 39.2 286.2 0.83 0.81 34.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P1 South Full Crossing 1 58.1 LOS E 0.0 0.0 0.91 0.91

P2 East Full Crossing 1 35.5 LOS D 0.0 0.0 0.71 0.71

P3 North Full Crossing 1 48.5 LOS E 0.0 0.0 0.83 0.83

P4 West Full Crossing 1 37.6 LOS D 0.0 0.0 0.73 0.73

P4S West Slip/Bypass Lane 

Crossing
1 28.7 LOS C 0.0 0.0 0.64 0.64

All Pedestrians 5 41.7 LOS E 0.76 0.76

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.



LANE SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2016]

New Site
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Phase Times)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue

Lane 1 273 16.1 839 0.325 100 17.4 LOS B 6.6 52.8 Short 40 0.0 NA

Lane 2 408 5.0 464
1

0.879 100 52.2 LOS D 26.7 195.1 Full 250 0.0 0.0

Lane 3 569 5.0 647
1

0.879 100 52.0 LOS D 39.2 286.2 Full 250 0.0 17.2

Lane 4 105 18.8 151 0.697 100 77.0 LOS E 7.5 60.7 Short 100 0.0 NA

Approach 1355 8.3 0.879 47.0 LOS D 39.2 286.2

East: Boundary Street (E)

Lane 1 127 9.5 1104 0.115 100 9.9 LOS A 2.1 16.1 Short 98 0.0 NA

Lane 2 180 14.7 379 0.475 100 52.6 LOS D 10.9 86.0 Short 105 0.0 NA

Lane 3 93 14.7 379 0.245 51
6

49.7 LOS D 5.3 41.7 Full 250 0.0 0.0

Lane 4 63 17.3 106 0.598 100 79.5 LOS E 4.5 36.2 Short 65 0.0 NA

Approach 463 13.6 0.598 43.9 LOS D 10.9 86.0

North: Saunders Street

Lane 1 316 5.8 740 0.427 100 33.8 LOS C 15.6 114.3 Full 750 0.0 0.0

Lane 2 321 4.4 753 0.427 100 32.8 LOS C 15.8 114.9 Full 750 0.0 0.0

Lane 3 206 9.3 198 1.044 100 146.0 LOS F 21.7 163.9 Short 60 0.0 NA

Approach 843 6.1 1.044 60.9 LOS E 21.7 163.9

West: Boundary Street (W)

Lane 1 279 13.1 735 0.380 100 34.6 LOS C 12.9 100.1 Short 85 0.0 NA

Lane 2 162 13.4 496 0.326 59
6

43.4 LOS D 8.8 68.7 Short 140 0.0 NA

Lane 3 227 13.4 410
1

0.554 100 45.3 LOS D 12.9 100.6 Full 940 0.0 0.0

Lane 4 115 9.5 222 0.517 100 69.1 LOS E 7.6 57.2 Short 40 0.0 NA

Approach 782 12.7 0.554 44.6 LOS D 12.9 100.6

Intersectio

n
3443 9.5 1.044 49.5 LOS D 39.2 286.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2016]

New Site
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Phase Times)

Phase Times specified by the user
Sequence: 4-phase PM - Copy
Reference Phase: Phase F
Input Sequence: A, B, C, D, E, F
Output Sequence: A, B, C, D, E, F

Phase Timing Results

Phase A B C D E F

Phase Change Time (sec) 19 59 81 105 126 0

Green Time (sec) 34 16 18 15 9 13

Yellow Time (sec) 4 4 4 4 4 4

All-Red Time (sec) 2 2 2 2 2 2

Phase Time (sec) 40 22 24 21 15 19

Phase Split 28% 16% 17% 15% 11% 13%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Boundary / Saunders / Railway PM 2016]

New Site
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2016]

New Site
Signals - Fixed Time Isolated    Cycle Time = 142 seconds (User-Given Phase Times)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue

1 L2 149 16.1 0.209 19.5 LOS B 3.3 26.1 0.66 0.74 46.1

2 T1 720 5.0 0.808 54.0 LOS D 26.7 195.2 0.96 0.89 31.9

3 R2 81 18.8 0.439 71.1 LOS E 5.4 43.9 0.98 0.78 17.7

Approach 951 7.9 0.808 50.0 LOS D 26.7 195.2 0.92 0.86 32.6

East: Boundary Street (E)

4 L2 216 9.5 0.298 35.0 LOS D 9.6 73.0 0.70 0.80 27.5

5 T1 363 14.7 0.660 55.0 LOS E 15.4 121.6 0.95 0.79 34.2

6 R2 65 17.3 0.510 76.8 LOS E 4.6 36.6 1.00 0.77 26.2

Approach 644 13.2 0.660 50.5 LOS D 15.4 121.6 0.87 0.79 31.7

North: Saunders Street

7 L2 74 11.8 1.152 220.6 LOS F 108.8 794.8 1.00 1.72 13.1

8 T1 1298 4.4 1.152 224.0 LOS F 108.8 794.8 1.00 1.75 12.9

9 R2 293 9.3 1.167 268.2 LOS F 41.8 315.6 1.00 1.41 16.5

Approach 1664 5.6 1.167 231.6 LOS F 108.8 794.8 1.00 1.69 13.7

West: Boundary Street (W)

10 L2 249 13.1 0.282 25.9 LOS C 9.5 74.1 0.60 0.73 47.4

11 T1 332 13.4 0.486 43.3 LOS D 10.4 80.8 0.84 0.69 37.6

12 R2 269 9.5 1.254 337.6 LOS F 44.0 333.3 1.00 1.55 10.6

Approach 851 12.1 1.254 131.4 LOS F 44.0 333.3 0.82 0.98 22.9

All Vehicles 4109 8.7 1.254 140.5 LOS F 108.8 794.8 0.92 1.21 19.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P1 South Full Crossing 1 59.5 LOS E 0.0 0.0 0.92 0.92

P2 East Full Crossing 1 39.6 LOS D 0.0 0.0 0.75 0.75

P3 North Full Crossing 1 48.2 LOS E 0.0 0.0 0.82 0.82

P4 West Full Crossing 1 49.0 LOS E 0.0 0.0 0.83 0.83

P4S West Slip/Bypass Lane 

Crossing
1 38.8 LOS D 0.0 0.0 0.74 0.74

All Pedestrians 5 47.0 LOS E 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.



LANE SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2016]

New Site
Signals - Fixed Time Isolated    Cycle Time = 142 seconds (User-Given Phase Times)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue

Lane 1 149 16.1 716 0.209 100 19.5 LOS B 3.3 26.1 Short 40 0.0 NA

Lane 2 320 5.0 395
1

0.808 100 53.4 LOS D 20.6 150.7 Full 250 0.0 0.0

Lane 3 400 5.0 496
1

0.808 100 54.5 LOS D 26.7 195.2 Full 250 0.0 0.0

Lane 4 81 18.8 185 0.439 100 71.1 LOS E 5.4 43.9 Short 100 0.0 NA

Approach 951 7.9 0.808 50.0 LOS D 26.7 195.2

East: Boundary Street (E)

Lane 1 216 9.5 723 0.298 100 35.0 LOS D 9.6 73.0 Short 98 0.0 NA

Lane 2 240 14.7 364 0.660 100 56.5 LOS E 15.4 121.6 Short 105 0.0 NA

Lane 3 123 14.7 364 0.339 51
6

52.2 LOS D 7.3 57.9 Full 250 0.0 0.0

Lane 4 65 17.3 128 0.510 100 76.8 LOS E 4.6 36.6 Short 65 0.0 NA

Approach 644 13.2 0.660 50.5 LOS D 15.4 121.6

North: Saunders Street

Lane 1 777 5.1 674 1.152 100 215.4 LOS F 108.8 794.8 Full 750 0.0 10.2

Lane 2 595 4.4 516
1

1.152 100 234.7 LOS F 84.4 612.8 Full 750 0.0 0.0

Lane 3 293 9.3 251
1

1.167 100 268.2 LOS F 41.8 315.6 Short 60 0.0 NA

Approach 1664 5.6 1.167 231.6 LOS F 108.8 794.8

West: Boundary Street (W)

Lane 1 249 13.1 885 0.282 100 25.9 LOS C 9.5 74.1 Short 85 0.0 NA

Lane 2 144 13.4 505 0.286 59
6

42.6 LOS D 7.8 60.6 Short 140 0.0 NA

Lane 3 187 13.4 385
1

0.486 100 43.8 LOS D 10.4 80.8 Full 940 0.0 0.0

Lane 4 269 9.5 215
1

1.254 100 337.6 LOS F 44.0 333.3 Short 40 0.0 NA

Approach 851 12.1 1.254 131.4 LOS F 44.0 333.3

Intersectio

n
4109 8.7 1.254 140.5 LOS F 108.8 794.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2016]

New Site
Signals - Fixed Time Isolated    Cycle Time = 142 seconds (User-Given Phase Times)

Phase Times specified by the user
Sequence: 4-phase PM - Copy
Reference Phase: Phase F
Input Sequence: A, B, C, D, E, F
Output Sequence: A, B, C, D, E, F

Phase Timing Results

Phase A B C D E F

Phase Change Time (sec) 22 45 79 107 125 0

Green Time (sec) 17 28 22 12 11 16

Yellow Time (sec) 4 4 4 4 4 4

All-Red Time (sec) 2 2 2 2 2 2

Phase Time (sec) 23 34 28 18 17 22

Phase Split 16% 24% 20% 13% 12% 15%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Boundary / Saunders / Railway AM 2023 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: CALIBRE CONSULTING (QLD) PTY LTD | Created: Friday, 24 March 2017 4:37:31 PM
Project: C:\Users\Meng Kong\Desktop\Boundary_Saunders_Railway.sip7



MOVEMENT SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2023 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue

1 L2 294 16.1 0.355 18.4 LOS B 8.0 63.7 0.65 0.75 46.6

2 T1 1165 5.0 1.013 121.5 LOS F 68.3 498.7 1.00 1.31 20.1

3 R2 114 18.8 0.489 67.3 LOS E 7.4 60.0 0.97 0.79 18.4

Approach 1573 8.1 1.013 98.3 LOS F 68.3 498.7 0.93 1.17 22.9

East: Boundary Street (E)

4 L2 132 9.5 0.131 11.1 LOS B 2.5 19.0 0.34 0.64 42.1

5 T1 285 14.7 0.995 95.2 LOS F 17.4 137.5 1.00 1.05 26.0

6 R2 74 17.3 0.898 92.3 LOS F 5.8 47.0 1.00 0.97 23.6

Approach 491 13.7 0.995 72.2 LOS E 17.4 137.5 0.82 0.93 27.0

North: Saunders Street

7 L2 73 11.8 0.504 33.3 LOS C 20.7 151.9 0.75 0.69 39.4

8 T1 729 4.4 0.504 26.9 LOS C 20.7 151.9 0.73 0.65 41.5

9 R2 296 9.3 1.007 144.0 LOS F 29.8 225.3 1.00 1.14 24.8

Approach 1098 6.2 1.007 58.8 LOS E 29.8 225.3 0.80 0.78 33.0

West: Boundary Street (W)

10 L2 394 13.1 0.558 36.4 LOS D 19.5 152.0 0.78 0.81 43.9

11 T1 419 13.4 0.989 86.0 LOS F 22.1 172.5 0.99 1.04 27.5

12 R2 127 9.5 0.645 72.5 LOS E 8.7 65.9 1.00 0.81 29.5

Approach 940 12.7 0.989 63.4 LOS E 22.1 172.5 0.90 0.91 34.2

All Vehicles 4101 9.3 1.013 76.6 LOS E 68.3 498.7 0.88 0.98 28.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P1 South Full Crossing 1 64.6 LOS F 0.0 0.0 0.96 0.96

P2 East Full Crossing 1 28.7 LOS C 0.0 0.0 0.64 0.64

P3 North Full Crossing 1 61.8 LOS F 0.0 0.0 0.94 0.94

P4 West Full Crossing 1 36.9 LOS D 0.0 0.0 0.72 0.72

P4S West Slip/Bypass Lane 

Crossing
1 28.1 LOS C 0.0 0.0 0.63 0.63

All Pedestrians 5 44.0 LOS E 0.78 0.78

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.



LANE SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2023 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue

Lane 1 294 16.1 827 0.355 100 18.4 LOS B 8.0 63.7 Short 40 0.0 NA

Lane 2 495 5.0 489
1

1.013 100 135.9 LOS F 51.9 379.2 Full 250 0.0 43.2

Lane 3 671 5.0 662
1

1.013 100 110.9 LOS F 68.3 498.7 Full 250 0.0 69.1

Lane 4 114 18.8 232 0.489 100 67.3 LOS E 7.4 60.0 Short 100 0.0 NA

Approach 1573 8.1 1.013 98.3 LOS F 68.3 498.7

East: Boundary Street (E)

Lane 1 132 9.5 1006 0.131 100 11.1 LOS B 2.5 19.0 Short 98 0.0 NA

Lane 2 188 14.7 189 0.995 100 110.2 LOS F 17.4 137.5 Short 105 0.0 NA

Lane 3 97 14.7 189 0.512 51
6

66.1 LOS E 6.5 51.2 Full 250 0.0 0.0

Lane 4 74 17.3 82 0.898 100 92.3 LOS F 5.8 47.0 Short 65 0.0 NA

Approach 491 13.7 0.995 72.2 LOS E 17.4 137.5

North: Saunders Street

Lane 1 439 5.6 872 0.504 100 28.6 LOS C 20.7 151.9 Full 750 0.0 0.0

Lane 2 363 4.4 720
1

0.504 100 26.1 LOS C 16.1 117.2 Full 750 0.0 0.0

Lane 3 296 9.3 294
1

1.007 100 144.0 LOS F 29.8 225.3 Short 60 0.0 NA

Approach 1098 6.2 1.007 58.8 LOS E 29.8 225.3

West: Boundary Street (W)

Lane 1 394 13.1 706
1

0.558 100 36.4 LOS D 19.5 152.0 Short 85 0.0 NA

Lane 2 178 13.4 305 0.582 59
6

58.8 LOS E 11.4 89.2 Short 140 0.0 NA

Lane 3 241 13.4 244
1

0.989 100 106.0 LOS F 22.1 172.5 Full 940 0.0 0.0

Lane 4 127 9.5 197 0.645 100 72.5 LOS E 8.7 65.9 Short 40 0.0 NA

Approach 940 12.7 0.989 63.4 LOS E 22.1 172.5

Intersectio

n
4101 9.3 1.013 76.6 LOS E 68.3 498.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2023 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program
Sequence: 4-phase PM - Copy
Reference Phase: Phase F
Input Sequence: A*, B, C, D, E*, F
Output Sequence: A*, B, C, D, E*, F
(* Variable Phase)

Phase Timing Results

Phase A B C D E F

Phase Change Time (sec) 26 60 98 120 128 0

Green Time (sec) 28 32 16 2 7 20

Yellow Time (sec) 4 4 4 4 4 4

All-Red Time (sec) 2 2 2 2 2 2

Phase Time (sec) 34 38 22 8 13 26

Phase Split 24% 27% 16% 6% 9% 18%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied



SITE LAYOUT

Site: 1 [Boundary / Saunders / Railway AM 2023 W/O D S2-Final]

Without Dev Traffic
Improved Layout
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2023 W/O D S2-Final]

Without Dev Traffic
Improved Layout
Signals - Fixed Time Isolated    Cycle Time = 95 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue

1 L2 294 16.1 0.399 25.0 LOS C 9.2 73.4 0.72 0.78 43.5

2 T1 1165 5.0 0.848 37.3 LOS D 24.8 181.3 0.95 0.93 37.4

3 R2 114 18.8 0.550 49.9 LOS D 5.2 42.3 0.98 0.79 22.1

Approach 1573 8.1 0.848 35.9 LOS D 24.8 181.3 0.91 0.89 37.6

East: Boundary Street (E)

4 L2 132 9.5 0.146 9.9 LOS A 1.8 13.7 0.38 0.65 43.2

5 T1 285 14.7 0.593 39.9 LOS D 7.9 62.0 0.96 0.77 38.8

6 R2 74 17.3 0.706 58.4 LOS E 3.7 30.0 1.00 0.84 30.1

Approach 491 13.7 0.706 34.6 LOS C 7.9 62.0 0.81 0.75 37.7

North: Saunders Street

7 L2 73 11.8 0.548 30.0 LOS C 14.3 105.2 0.83 0.74 40.9

8 T1 729 4.4 0.548 24.3 LOS C 14.6 106.0 0.83 0.73 42.8

9 R2 296 9.3 0.849 53.6 LOS D 15.2 114.9 1.00 0.97 39.2

Approach 1098 6.2 0.849 32.6 LOS C 15.2 114.9 0.88 0.80 41.3

West: Boundary Street (W)

10 L2 394 13.1 0.537 27.3 LOS C 13.5 105.3 0.79 0.81 46.9

11 T1 419 13.4 0.864 46.9 LOS D 13.7 106.9 0.98 0.93 36.5

12 R2 127 9.5 0.580 56.6 LOS E 3.1 23.7 1.00 0.78 33.3

Approach 940 12.7 0.864 40.0 LOS D 13.7 106.9 0.91 0.86 40.6

All Vehicles 4101 9.3 0.864 35.8 LOS D 24.8 181.3 0.89 0.84 39.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P1 South Full Crossing 1 41.7 LOS E 0.0 0.0 0.94 0.94

P2 East Full Crossing 1 28.0 LOS C 0.0 0.0 0.77 0.77

P3 North Full Crossing 1 41.7 LOS E 0.0 0.0 0.94 0.94

P4 West Full Crossing 1 35.4 LOS D 0.0 0.0 0.86 0.86

P4S West Slip/Bypass Lane 

Crossing
1 23.6 LOS C 0.0 0.0 0.71 0.71

All Pedestrians 5 34.1 LOS D 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.



LANE SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2023 W/O D S2-Final]

Without Dev Traffic
Improved Layout
Signals - Fixed Time Isolated    Cycle Time = 95 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue

Lane 1 294 16.1 737 0.399 100 25.0 LOS C 9.2 73.4 Short 55 0.0 NA

Lane 2 209 5.0 596 0.350 41
6

27.0 LOS C 7.5 54.6 Short 60 0.0 NA

Lane 3 451 5.0 532
1

0.848 100 39.4 LOS D 21.6 158.0 Full 250 0.0 0.0

Lane 4 505 5.0 596 0.848 100 39.8 LOS D 24.8 181.3 Full 250 0.0 0.0

Lane 5 114 18.8 207 0.550 100 49.9 LOS D 5.2 42.3 Short 100 0.0 NA

Approach 1573 8.1 0.848 35.9 LOS D 24.8 181.3

East: Boundary Street (E)

Lane 1 132 9.5 901 0.146 100 9.9 LOS A 1.8 13.7 Short 98 0.0 NA

Lane 2 178 14.7 300 0.593 100 40.6 LOS D 7.9 62.0 Full 250 0.0 0.0

Lane 3 108 14.7 300 0.359 60
6

38.7 LOS D 4.5 35.8 Short 105 0.0 NA

Lane 4 74 17.3 104 0.706 100 58.4 LOS E 3.7 30.0 Short 65 0.0 NA

Approach 491 13.7 0.706 34.6 LOS C 7.9 62.0

North: Saunders Street

Lane 1 397 5.8 724 0.548 100 25.3 LOS C 14.3 105.2 Full 750 0.0 0.0

Lane 2 405 4.4 738 0.548 100 24.3 LOS C 14.6 106.0 Full 750 0.0 0.0

Lane 3 296 9.3 348 0.849 100 53.6 LOS D 15.2 114.9 Short 160 0.0 NA

Approach 1098 6.2 0.849 32.6 LOS C 15.2 114.9

West: Boundary Street (W)

Lane 1 394 13.1 733 0.537 100 27.3 LOS C 13.5 105.3 Short 85 0.0 NA

Lane 2 158 13.4 302 0.523 60
6

40.0 LOS D 6.9 53.8 Short 140 0.0 NA

Lane 3 261 13.4 302 0.864 100 51.0 LOS D 13.7 106.9 Full 940 0.0 0.0

Lane 4 64 9.5 110 0.580 100 56.6 LOS E 3.1 23.7 Short 60 0.0 NA

Lane 5 64 9.5 110 0.580 100 56.6 LOS E 3.1 23.7 Short 60 0.0 NA

Approach 940 12.7 0.864 40.0 LOS D 13.7 106.9

Intersectio

n
4101 9.3 0.864 35.8 LOS D 24.8 181.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2023 W/O D S2-Final]

Without Dev Traffic
Improved Layout
Signals - Fixed Time Isolated    Cycle Time = 95 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program
Sequence: 4-phase PM - 1
Reference Phase: Phase A
Input Sequence: A, B, B1, C1, D1
Output Sequence: A, B, B1, C1, D1

Phase Timing Results

Phase A B B1 C1 D1

Phase Change Time (sec) 0 36 43 61 83

Green Time (sec) 30 1 12 16 6

Yellow Time (sec) 4 4 4 4 4

All-Red Time (sec) 2 2 2 2 2

Phase Time (sec) 36 7 18 22 12

Phase Split 38% 7% 19% 23% 13%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied



SITE LAYOUT

Site: 1 [Boundary / Saunders / Railway AM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 95 seconds (User-Given Phase Times)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue

1 L2 360 16.1 0.428 21.6 LOS C 10.5 83.6 0.68 0.78 45.0

2 T1 1445 5.0 0.877 36.2 LOS D 29.1 212.4 0.92 0.93 37.8

3 R2 138 18.8 0.444 43.6 LOS D 5.8 47.4 0.93 0.79 24.0

Approach 1943 8.0 0.877 34.0 LOS C 29.1 212.4 0.88 0.90 38.3

East: Boundary Street (E)

4 L2 138 9.5 0.145 8.9 LOS A 1.7 12.6 0.33 0.64 44.3

5 T1 285 14.7 0.586 43.2 LOS D 6.5 51.0 0.99 0.79 37.7

6 R2 74 17.3 0.605 55.9 LOS E 3.6 29.0 1.00 0.80 30.9

Approach 497 13.6 0.605 35.6 LOS D 6.5 51.0 0.80 0.75 37.3

North: Saunders Street

7 L2 73 11.8 0.284 28.4 LOS C 6.2 46.2 0.75 0.68 41.1

8 T1 773 4.4 0.469 24.4 LOS C 11.6 84.3 0.80 0.70 42.8

9 R2 296 9.3 0.896 59.9 LOS E 16.3 123.2 1.00 1.03 37.7

Approach 1141 6.1 0.896 33.9 LOS C 16.3 123.2 0.85 0.78 40.7

West: Boundary Street (W)

10 L2 394 13.1 0.629 32.5 LOS C 15.1 117.8 0.88 0.83 45.1

11 T1 419 13.4 0.853 51.9 LOS D 10.9 85.2 1.00 1.00 35.1

12 R2 135 9.5 0.526 54.8 LOS D 3.2 24.5 1.00 0.76 33.7

Approach 947 12.7 0.853 44.3 LOS D 15.1 117.8 0.95 0.90 39.3

All Vehicles 4528 9.2 0.896 36.3 LOS D 29.1 212.4 0.88 0.85 39.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P1 South Full Crossing 1 41.7 LOS E 0.0 0.0 0.94 0.94

P2 East Full Crossing 1 29.6 LOS C 0.0 0.0 0.79 0.79

P3 North Full Crossing 1 41.7 LOS E 0.0 0.0 0.94 0.94

P4 West Full Crossing 1 31.2 LOS D 0.0 0.0 0.81 0.81

P4S West Slip/Bypass Lane 

Crossing
1 20.2 LOS C 0.0 0.0 0.65 0.65

All Pedestrians 5 32.9 LOS D 0.83 0.83

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.



LANE SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 95 seconds (User-Given Phase Times)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue

Lane 1 360 16.1 842 0.428 100 21.6 LOS C 10.5 83.6 Short 55 0.0 NA

Lane 2 369 5.0 696 0.531 60
6

25.4 LOS C 13.5 98.3 Short 60 0.0 NA

Lane 3 498 5.0 568
1

0.877 100 39.8 LOS D 24.3 177.7 Full 250 0.0 0.0

Lane 4 578 5.0 659
1

0.877 100 39.9 LOS D 29.1 212.4 Full 250 0.0 0.0

Lane 5 138 18.8 310 0.444 100 43.6 LOS D 5.8 47.4 Short 100 0.0 NA

Approach 1943 8.0 0.877 34.0 LOS C 29.1 212.4

East: Boundary Street (E)

Lane 1 138 9.5 950 0.145 100 8.9 LOS A 1.7 12.6 Short 98 0.0 NA

Lane 2 143 14.7 244 0.586 100 43.2 LOS D 6.5 51.0 Full 250 0.0 0.0

Lane 3 143 14.7 244 0.586 100 43.2 LOS D 6.5 51.0 Short 105 0.0 NA

Lane 4 74 17.3 122 0.605 100 55.9 LOS E 3.6 29.0 Short 65 0.0 NA

Approach 497 13.6 0.605 35.6 LOS D 6.5 51.0

North: Saunders Street

Lane 1 190 7.2 671 0.284 60
6

24.9 LOS C 6.2 46.2 Short 80 0.0 NA

Lane 2 327 4.4 698 0.469 100 24.7 LOS C 11.6 84.3 Full 750 0.0 0.0

Lane 3 327 4.4 698 0.469 100 24.7 LOS C 11.6 84.3 Full 750 0.0 0.0

Lane 4 296 9.3 330 0.896 100 59.9 LOS E 16.3 123.2 Short 160 0.0 NA

Approach 1141 6.1 0.896 33.9 LOS C 16.3 123.2

West: Boundary Street (W)

Lane 1 394 13.1 626 0.629 100 32.5 LOS C 15.1 117.8 Short 85 0.0 NA

Lane 2 209 13.4 245 0.853 100 51.9 LOS D 10.9 85.2 Short 140 0.0 NA

Lane 3 209 13.4 245 0.853 100 51.9 LOS D 10.9 85.2 Full 940 0.0 0.0

Lane 4 67 9.5 128 0.526 100 54.8 LOS D 3.2 24.5 Short 80 0.0 NA

Lane 5 67 9.5 128 0.526 100 54.8 LOS D 3.2 24.5 Short 70 0.0 NA

Approach 947 12.7 0.853 44.3 LOS D 15.1 117.8

Intersectio

n
4528 9.2 0.896 36.3 LOS D 29.1 212.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 95 seconds (User-Given Phase Times)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times specified by the user
Sequence: 5-phase AM
Reference Phase: Phase A
Input Sequence: A, B2*, B1, C1, D1
Output Sequence: A, B1, C1, D1
(* Variable Phase)

Phase Timing Results

Phase A B1 C1 D1

Phase Change Time (sec) 0 41 65 82

Green Time (sec) 35 18 13 7

Yellow Time (sec) 4 4 4 4

All-Red Time (sec) 2 2 2 2

Phase Time (sec) 41 24 17 13

Phase Split 43% 25% 18% 14%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied



SITE LAYOUT

Site: 1 [Boundary / Saunders / Railway PM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 85 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue

1 L2 169 16.1 0.247 23.4 LOS C 4.6 36.8 0.69 0.75 44.2

2 T1 1024 5.0 0.853 38.4 LOS D 18.3 133.6 0.98 0.96 37.0

3 R2 94 18.8 0.810 55.3 LOS E 4.4 35.9 1.00 0.93 20.9

Approach 1287 7.5 0.853 37.6 LOS D 18.3 133.6 0.94 0.93 36.8

East: Boundary Street (E)

4 L2 266 9.5 0.420 19.8 LOS B 6.9 52.5 0.74 0.77 35.2

5 T1 395 14.7 0.857 47.9 LOS D 9.4 73.8 1.00 1.01 36.3

6 R2 77 17.3 0.494 48.0 LOS D 3.2 26.1 0.99 0.77 33.1

Approach 738 13.1 0.857 37.8 LOS D 9.4 73.8 0.90 0.90 35.7

North: Saunders Street

7 L2 91 11.8 0.528 25.3 LOS C 12.8 94.2 0.79 0.72 43.0

8 T1 1648 4.4 0.873 30.6 LOS C 31.7 230.6 0.92 0.95 40.0

9 R2 366 9.3 0.851 47.0 LOS D 16.9 128.1 1.00 0.98 40.9

Approach 2105 5.6 0.873 33.2 LOS C 31.7 230.6 0.93 0.95 40.3

West: Boundary Street (W)

10 L2 362 13.1 0.477 23.6 LOS C 10.6 82.5 0.75 0.79 48.3

11 T1 349 13.4 0.753 42.8 LOS D 7.7 59.9 1.00 0.90 37.9

12 R2 294 9.5 0.897 59.1 LOS E 7.3 55.4 1.00 1.04 32.6

Approach 1005 12.2 0.897 40.6 LOS D 10.6 82.5 0.91 0.90 40.0

All Vehicles 5136 8.4 0.897 36.4 LOS D 31.7 230.6 0.93 0.93 38.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P1 South Full Crossing 1 36.7 LOS D 0.0 0.0 0.93 0.93

P2 East Full Crossing 1 24.1 LOS C 0.0 0.0 0.75 0.75

P3 North Full Crossing 1 36.7 LOS D 0.0 0.0 0.93 0.93

P4 West Full Crossing 1 36.7 LOS D 0.0 0.0 0.93 0.93

P4S West Slip/Bypass Lane 

Crossing
1 25.6 LOS C 0.0 0.0 0.78 0.78

All Pedestrians 5 32.0 LOS D 0.86 0.86

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.



LANE SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 85 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue

Lane 1 169 16.1 686 0.247 100 23.4 LOS C 4.6 36.8 Short 55 0.0 NA

Lane 2 241 5.0 467 0.516 60
6

30.3 LOS C 8.8 64.2 Short 60 0.0 NA

Lane 3 385 5.0 451
1

0.853 100 40.8 LOS D 17.6 128.5 Full 250 0.0 0.0

Lane 4 398 5.0 467 0.853 100 40.9 LOS D 18.3 133.6 Full 250 0.0 0.0

Lane 5 94 18.8 116 0.810 100 55.3 LOS E 4.4 35.9 Short 100 0.0 NA

Approach 1287 7.5 0.853 37.6 LOS D 18.3 133.6

East: Boundary Street (E)

Lane 1 266 9.5 633 0.420 100 19.8 LOS B 6.9 52.5 Short 98 0.0 NA

Lane 2 197 14.7 230 0.857 100 47.9 LOS D 9.4 73.8 Full 250 0.0 0.0

Lane 3 197 14.7 230 0.857 100 47.9 LOS D 9.4 73.8 Short 105 0.0 NA

Lane 4 77 17.3 156 0.494 100 48.0 LOS D 3.2 26.1 Short 65 0.0 NA

Approach 738 13.1 0.857 37.8 LOS D 9.4 73.8

North: Saunders Street

Lane 1 414 6.0 785 0.528 60
6

20.9 LOS C 12.8 94.2 Short 80 0.0 NA

Lane 2 624 4.4 715
1

0.873 100 33.1 LOS C 27.3 198.3 Full 750 0.0 0.0

Lane 3 701 4.4 803 0.873 100 33.4 LOS C 31.7 230.6 Full 750 0.0 0.0

Lane 4 366 9.3 430 0.851 100 47.0 LOS D 16.9 128.1 Short 160 0.0 NA

Approach 2105 5.6 0.873 33.2 LOS C 31.7 230.6

West: Boundary Street (W)

Lane 1 362 13.1 759 0.477 100 23.6 LOS C 10.6 82.5 Short 85 0.0 NA

Lane 2 175 13.4 232 0.753 100 42.8 LOS D 7.7 59.9 Short 140 0.0 NA

Lane 3 175 13.4 232 0.753 100 42.8 LOS D 7.7 59.9 Full 940 0.0 0.0

Lane 4 147 9.5 164 0.897 100 59.1 LOS E 7.3 55.4 Short 80 0.0 NA

Lane 5 147 9.5 164 0.897 100 59.1 LOS E 7.3 55.4 Short 70 0.0 NA

Approach 1005 12.2 0.897 40.6 LOS D 10.6 82.5

Intersectio

n
5136 8.4 0.897 36.4 LOS D 31.7 230.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 85 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program
Sequence: 4-phase PM - 1
Reference Phase: Phase A
Input Sequence: A, B, B1, C1, D1
Output Sequence: A, B, B1, C1, D1

Phase Timing Results

Phase A B B1 C1 D1

Phase Change Time (sec) 0 27 42 54 71

Green Time (sec) 21 9 6 11 8

Yellow Time (sec) 4 4 4 4 4

All-Red Time (sec) 2 2 2 2 2

Phase Time (sec) 27 15 12 17 14

Phase Split 32% 18% 14% 20% 16%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Boundary / Saunders / Railway PM 2023 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2023 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 142 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue

1 L2 152 16.1 0.223 21.7 LOS C 4.4 35.0 0.69 0.74 45.0

2 T1 911 5.0 1.116 200.6 LOS F 64.0 467.5 1.00 1.62 14.1

3 R2 84 18.8 0.913 94.3 LOS F 6.8 55.3 1.00 1.00 14.5

Approach 1146 7.5 1.116 169.1 LOS F 64.0 467.5 0.96 1.46 15.8

East: Boundary Street (E)

4 L2 225 9.5 0.394 40.1 LOS D 11.8 89.5 0.82 0.79 25.6

5 T1 395 14.7 1.094 139.1 LOS F 31.3 246.5 1.00 1.22 20.6

6 R2 77 17.3 0.660 79.8 LOS E 5.5 44.5 1.00 0.81 25.6

Approach 697 13.3 1.094 100.5 LOS F 31.3 246.5 0.94 1.04 21.8

North: Saunders Street

7 L2 91 11.8 0.954 70.1 LOS E 72.0 526.1 1.00 1.09 28.4

8 T1 1366 4.4 0.954 65.1 LOS E 72.0 526.1 0.92 1.04 29.0

9 R2 366 9.3 1.139 251.7 LOS F 50.7 383.4 1.00 1.37 17.3

Approach 1823 5.8 1.139 102.8 LOS F 72.0 526.1 0.94 1.11 24.2

West: Boundary Street (W)

10 L2 362 13.1 0.383 24.5 LOS C 13.9 108.1 0.61 0.75 47.9

11 T1 349 13.4 0.655 51.0 LOS D 11.7 91.3 0.91 0.75 35.3

12 R2 247 9.5 1.135 237.8 LOS F 32.9 248.9 1.00 1.36 13.9

Approach 959 12.3 1.135 89.2 LOS F 32.9 248.9 0.82 0.91 28.9

All Vehicles 4625 8.7 1.139 116.1 LOS F 72.0 526.1 0.92 1.14 22.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P1 South Full Crossing 1 65.1 LOS F 0.0 0.0 0.96 0.96

P2 East Full Crossing 1 27.9 LOS C 0.0 0.0 0.63 0.63

P3 North Full Crossing 1 55.0 LOS E 0.0 0.0 0.88 0.88

P4 West Full Crossing 1 52.4 LOS E 0.0 0.0 0.86 0.86

P4S West Slip/Bypass Lane 

Crossing
1 41.8 LOS E 0.0 0.0 0.77 0.77

All Pedestrians 5 48.5 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.



LANE SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2023 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 142 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue

Lane 1 152 16.1 680 0.223 100 21.7 LOS C 4.4 35.0 Short 40 0.0 NA

Lane 2 412 5.0 369
1

1.116 100 208.9 LOS F 53.4 390.0 Full 250 0.0 45.8

Lane 3 498 5.0 446
1

1.116 100 193.8 LOS F 64.0 467.5 Full 250 0.0 62.9

Lane 4 84 18.8 92 0.913 100 94.3 LOS F 6.8 55.3 Short 100 0.0 NA

Approach 1146 7.5 1.116 169.1 LOS F 64.0 467.5

East: Boundary Street (E)

Lane 1 225 9.5 572 0.394 100 40.1 LOS D 11.8 89.5 Short 98 0.0 NA

Lane 2 261 14.7 238 1.094 100 178.0 LOS F 31.3 246.5 Short 105 0.0 NA

Lane 3 134 14.7 238 0.563 51
6

63.4 LOS E 8.9 70.2 Full 250 0.0 3.7
8

Lane 4 77 17.3 116 0.660 100 79.8 LOS E 5.5 44.5 Short 65 0.0 NA

Approach 697 13.3 1.094 100.5 LOS F 31.3 246.5

North: Saunders Street

Lane 1 857 5.2 898 0.954 100 65.0 LOS E 72.0 526.1 Full 750 0.0 0.0

Lane 2 600 4.4 629
1

0.954 100 66.0 LOS E 45.4 329.7 Full 750 0.0 0.0

Lane 3 366 9.3 322
1

1.139 100 251.7 LOS F 50.7 383.4 Short 60 0.0 NA

Approach 1823 5.8 1.139 102.8 LOS F 72.0 526.1

West: Boundary Street (W)

Lane 1 362 13.1 945 0.383 100 24.5 LOS C 13.9 108.1 Short 85 0.0 NA

Lane 2 156 13.4 404 0.386 59
6

50.3 LOS D 9.2 71.6 Short 140 0.0 NA

Lane 3 194 13.4 295
1

0.655 100 51.6 LOS D 11.7 91.3 Full 940 0.0 0.0

Lane 4 247 9.5 218
1

1.135 100 237.8 LOS F 32.9 248.9 Short 40 0.0 NA

Approach 959 12.3 1.135 89.2 LOS F 32.9 248.9

Intersectio

n
4625 8.7 1.139 116.1 LOS F 72.0 526.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

6 Lane under-utilisation due to downstream effects

8 Probability of Blockage has been set on the basis of a queue that overflows from a short lane.
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PHASING SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2023 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 142 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program
Sequence: 4-phase PM - Copy
Reference Phase: Phase F
Input Sequence: A*, B, C, D, E*, F
Output Sequence: A*, B, C, D, E*, F
(* Variable Phase)

Phase Timing Results

Phase A B C D E F

Phase Change Time (sec) 14 41 88 117 126 0

Green Time (sec) 21 41 23 3 10 8

Yellow Time (sec) 4 4 4 4 4 4

All-Red Time (sec) 2 2 2 2 2 2

Phase Time (sec) 27 47 29 9 16 14

Phase Split 19% 33% 20% 6% 11% 10%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied



SITE LAYOUT

Site: 1 [Boundary / Saunders / Railway PM 2023 W/O D S2-Final]

Without Dev Traffic
Improved Layout
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2023 W/O D S2-Final]

Without Dev Traffic
Improved Layout
Signals - Fixed Time Isolated    Cycle Time = 95 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue

1 L2 152 16.1 0.227 26.0 LOS C 4.6 36.9 0.70 0.75 43.1

2 T1 911 5.0 0.804 38.8 LOS D 18.2 133.1 0.97 0.90 36.8

3 R2 84 18.8 0.814 61.2 LOS E 4.4 35.9 1.00 0.92 19.5

Approach 1146 7.5 0.814 38.8 LOS D 18.2 133.1 0.94 0.88 36.4

East: Boundary Street (E)

4 L2 225 9.5 0.346 20.9 LOS C 6.3 47.8 0.70 0.76 34.5

5 T1 395 14.7 0.875 48.3 LOS D 13.1 103.3 0.99 0.94 36.1

6 R2 77 17.3 0.552 54.1 LOS D 3.7 29.5 1.00 0.78 31.2

Approach 697 13.3 0.875 40.1 LOS D 13.1 103.3 0.90 0.86 35.2

North: Saunders Street

7 L2 91 11.8 0.875 40.9 LOS D 35.8 262.4 0.98 1.01 36.6

8 T1 1366 4.4 0.875 35.1 LOS D 36.2 263.2 0.98 1.01 38.1

9 R2 366 9.3 0.833 48.8 LOS D 18.2 137.3 1.00 0.95 40.5

Approach 1823 5.8 0.875 38.2 LOS D 36.2 263.2 0.99 1.00 38.7

West: Boundary Street (W)

10 L2 362 13.1 0.450 23.7 LOS C 11.2 87.3 0.72 0.78 48.2

11 T1 349 13.4 0.769 43.7 LOS D 10.5 82.2 0.98 0.86 37.5

12 R2 247 9.5 0.844 60.6 LOS E 6.5 49.2 1.00 0.96 32.3

Approach 959 12.3 0.844 40.5 LOS D 11.2 87.3 0.89 0.85 40.2

All Vehicles 4625 8.7 0.875 39.1 LOS D 36.2 263.2 0.94 0.92 38.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P1 South Full Crossing 1 41.7 LOS E 0.0 0.0 0.94 0.94

P2 East Full Crossing 1 24.3 LOS C 0.0 0.0 0.72 0.72

P3 North Full Crossing 1 41.7 LOS E 0.0 0.0 0.94 0.94

P4 West Full Crossing 1 40.8 LOS E 0.0 0.0 0.93 0.93

P4S West Slip/Bypass Lane 

Crossing
1 28.0 LOS C 0.0 0.0 0.77 0.77

All Pedestrians 5 35.3 LOS D 0.86 0.86

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.



LANE SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2023 W/O D S2-Final]

Without Dev Traffic
Improved Layout
Signals - Fixed Time Isolated    Cycle Time = 95 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue

Lane 1 152 16.1 666 0.227 100 26.0 LOS C 4.6 36.9 Short 55 0.0 NA

Lane 2 158 5.0 477 0.332 41
6

31.5 LOS C 6.1 44.2 Short 60 0.0 NA

Lane 3 368 5.0 458
1

0.804 100 40.3 LOS D 17.4 126.8 Full 250 0.0 0.0

Lane 4 384 5.0 477 0.804 100 40.5 LOS D 18.2 133.1 Full 250 0.0 0.0

Lane 5 84 18.8 103 0.814 100 61.2 LOS E 4.4 35.9 Short 100 0.0 NA

Approach 1146 7.5 0.814 38.8 LOS D 18.2 133.1

East: Boundary Street (E)

Lane 1 225 9.5 650 0.346 100 20.9 LOS C 6.3 47.8 Short 98 0.0 NA

Lane 2 246 14.7 281 0.875 100 52.8 LOS D 13.1 103.3 Full 250 0.0 0.0

Lane 3 149 14.7 281 0.529 60
6

41.0 LOS D 6.6 51.7 Short 105 0.0 NA

Lane 4 77 17.3 139 0.552 100 54.1 LOS D 3.7 29.5 Short 65 0.0 NA

Approach 697 13.3 0.875 40.1 LOS D 13.1 103.3

North: Saunders Street

Lane 1 724 5.3 827 0.875 100 35.9 LOS D 35.8 262.4 Full 750 0.0 0.0

Lane 2 733 4.4 838 0.875 100 35.1 LOS D 36.2 263.2 Full 750 0.0 0.0

Lane 3 366 9.3 440 0.833 100 48.8 LOS D 18.2 137.3 Short 160 0.0 NA

Approach 1823 5.8 0.875 38.2 LOS D 36.2 263.2

West: Boundary Street (W)

Lane 1 362 13.1 805 0.450 100 23.7 LOS C 11.2 87.3 Short 85 0.0 NA

Lane 2 132 13.4 283 0.465 60
6

40.5 LOS D 5.7 44.8 Short 140 0.0 NA

Lane 3 218 13.4 283 0.769 100 45.7 LOS D 10.5 82.2 Full 940 0.0 0.0

Lane 4 124 9.5 146 0.844 100 60.6 LOS E 6.5 49.2 Short 60 0.0 NA

Lane 5 124 9.5 146 0.844 100 60.6 LOS E 6.5 49.2 Short 60 0.0 NA

Approach 959 12.3 0.844 40.5 LOS D 11.2 87.3

Intersectio

n
4625 8.7 0.875 39.1 LOS D 36.2 263.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2023 W/O D S2-Final]

Without Dev Traffic
Improved Layout
Signals - Fixed Time Isolated    Cycle Time = 95 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program
Sequence: 4-phase PM - 1
Reference Phase: Phase A
Input Sequence: A, B, B1, C1, D1
Output Sequence: A, B, B1, C1, D1

Phase Timing Results

Phase A B B1 C1 D1

Phase Change Time (sec) 0 30 48 60 81

Green Time (sec) 24 12 6 15 8

Yellow Time (sec) 4 4 4 4 4

All-Red Time (sec) 2 2 2 2 2

Phase Time (sec) 30 18 12 21 14

Phase Split 32% 19% 13% 22% 15%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied



SITE LAYOUT

Site: 1 [Boundary / Saunders / Railway AM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 95 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue

1 L2 454 16.1 0.517 21.4 LOS C 13.6 108.7 0.70 0.79 45.1

2 T1 1888 5.0 0.844 33.8 LOS C 30.0 219.1 0.97 0.96 38.7

3 R2 146 18.8 0.653 50.4 LOS D 6.8 55.6 1.00 0.84 22.1

Approach 2488 7.8 0.844 32.5 LOS C 30.0 219.1 0.92 0.93 39.0

East: Boundary Street (E)

4 L2 142 9.5 0.165 9.1 LOS A 1.8 13.3 0.36 0.65 44.1

5 T1 295 14.7 0.562 42.1 LOS D 6.6 52.0 0.98 0.79 38.1

6 R2 87 17.3 0.837 62.1 LOS E 4.6 37.2 1.00 0.94 29.6

Approach 524 13.7 0.837 36.5 LOS D 6.6 52.0 0.81 0.78 37.0

North: Saunders Street

7 L2 86 11.8 0.096 17.6 LOS B 2.0 15.2 0.53 0.69 44.6

8 T1 1005 4.4 0.456 22.3 LOS C 11.7 85.3 0.78 0.67 44.0

9 R2 394 9.3 0.826 55.9 LOS E 10.0 75.8 1.00 0.95 38.7

Approach 1485 6.1 0.826 31.0 LOS C 11.7 85.3 0.82 0.75 41.9

West: Boundary Street (W)

10 L2 535 13.1 0.747 23.2 LOS C 19.1 148.4 0.88 0.86 48.4

11 T1 435 13.4 0.822 49.1 LOS D 11.0 85.7 1.00 0.96 36.0

12 R2 160 9.5 0.728 58.5 LOS E 4.1 30.7 1.00 0.85 32.8

Approach 1129 12.7 0.822 38.1 LOS D 19.1 148.4 0.94 0.90 41.4

All Vehicles 5627 8.9 0.844 33.6 LOS C 30.0 219.1 0.89 0.86 40.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P1 South Full Crossing 1 41.7 LOS E 0.0 0.0 0.94 0.94

P2 East Full Crossing 1 27.3 LOS C 0.0 0.0 0.76 0.76

P3 North Full Crossing 1 41.7 LOS E 0.0 0.0 0.94 0.94

P4 West Full Crossing 1 28.8 LOS C 0.0 0.0 0.78 0.78

All Pedestrians 4 34.9 LOS D 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.



LANE SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 95 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue

Lane 1 454 16.1 877 0.517 100 21.4 LOS C 13.6 108.7 Short 110 0.0 NA

Lane 2 613 5.0 726
1

0.844 100 33.7 LOS C 28.5 208.0 Short 220 0.0 NA

Lane 3 638 5.0 755 0.844 100 33.9 LOS C 30.0 219.1 Full 250 0.0 0.0

Lane 4 638 5.0 755 0.844 100 33.9 LOS C 30.0 219.1 Full 250 0.0 0.0

Lane 5 146 18.8 224 0.653 100 50.4 LOS D 6.8 55.6 Short 105 0.0 NA

Approach 2488 7.8 0.844 32.5 LOS C 30.0 219.1

East: Boundary Street (E)

Lane 1 142 9.5 864 0.165 100 9.1 LOS A 1.8 13.3 Short 130 0.0 NA

Lane 2 147 14.7 262 0.562 100 42.1 LOS D 6.6 52.0 Full 250 0.0 0.0

Lane 3 147 14.7 262 0.562 100 42.1 LOS D 6.6 52.0 Full 250 0.0 0.0

Lane 4 87 17.3 104 0.837 100 62.1 LOS E 4.6 37.2 Short 65 0.0 NA

Approach 524 13.7 0.837 36.5 LOS D 6.6 52.0

North: Saunders Street

Lane 1 86 11.8 902 0.096 100 17.6 LOS B 2.0 15.2 Short 30 0.0 NA

Lane 2 314 4.4 690
1

0.456 100 22.0 LOS C 10.5 76.0 Short 200 0.0 NA

Lane 3 345 4.4 758 0.456 100 22.5 LOS C 11.7 85.3 Full 750 0.0 0.0

Lane 4 345 4.4 758 0.456 100 22.5 LOS C 11.7 85.3 Full 750 0.0 0.0

Lane 5 197 9.3 238 0.826 100 55.9 LOS E 10.0 75.8 Short 110 0.0 NA

Lane 6 197 9.3 238 0.826 100 55.9 LOS E 10.0 75.8 Short 110 0.0 NA

Approach 1485 6.1 0.826 31.0 LOS C 11.7 85.3

West: Boundary Street (W)

Lane 1 535 13.1 716 0.747 100 23.2 LOS C 19.1 148.4 Short 160 0.0 NA

Lane 2 217 13.4 264 0.822 100 49.1 LOS D 11.0 85.7 Short 170 0.0 NA

Lane 3 217 13.4 264 0.822 100 49.1 LOS D 11.0 85.7 Full 940 0.0 0.0

Lane 4 80 9.5 110 0.728 100 58.5 LOS E 4.1 30.7 Short 90 0.0 NA

Lane 5 80 9.5 110 0.728 100 58.5 LOS E 4.1 30.7 Short 90 0.0 NA

Approach 1129 12.7 0.822 38.1 LOS D 19.1 148.4

Intersectio

n
5627 8.9 0.844 33.6 LOS C 30.0 219.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.
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PHASING SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 95 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program
Sequence: 4-phase PM - 1
Reference Phase: Phase A
Input Sequence: A, B1, C1, D1
Output Sequence: A, B1, C1, D1

Phase Timing Results

Phase A B1 C1 D1

Phase Change Time (sec) 0 44 63 83

Green Time (sec) 38 13 14 6

Yellow Time (sec) 4 4 4 4

All-Red Time (sec) 2 2 2 2

Phase Time (sec) 44 19 20 12

Phase Split 46% 20% 21% 13%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Boundary / Saunders / Railway AM 2033 W/O D S5-Final]

Without Dev Traffic
Additional Improvements
Signals - Fixed Time Isolated

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: CALIBRE CONSULTING (QLD) PTY LTD | Created: Friday, 24 March 2017 4:44:13 PM
Project: C:\Users\Meng Kong\Desktop\Boundary_Saunders_Railway.sip7



MOVEMENT SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2033 W/O D S5-Final]

Without Dev Traffic
Additional Improvements
Signals - Fixed Time Isolated    Cycle Time = 75 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue

1 L2 361 16.1 0.452 19.8 LOS B 8.8 70.4 0.71 0.78 45.9

2 T1 1503 5.0 0.829 31.4 LOS C 19.5 142.1 0.99 0.99 39.8

3 R2 116 18.8 0.530 40.5 LOS D 4.2 34.1 0.98 0.79 25.0

Approach 1980 7.8 0.829 29.8 LOS C 19.5 142.1 0.94 0.94 40.2

East: Boundary Street (E)

4 L2 132 9.5 0.146 8.9 LOS A 1.4 10.4 0.39 0.65 44.2

5 T1 295 14.7 0.565 33.8 LOS C 5.3 41.7 0.98 0.78 41.1

6 R2 87 17.3 0.661 46.2 LOS D 3.5 27.8 1.00 0.83 34.0

Approach 514 13.8 0.661 29.5 LOS C 5.3 41.7 0.83 0.76 40.0

North: Saunders Street

7 L2 86 11.8 0.105 17.1 LOS B 1.7 13.3 0.58 0.70 44.9

8 T1 935 4.4 0.524 22.7 LOS C 9.7 70.2 0.87 0.73 43.8

9 R2 394 9.3 0.848 48.0 LOS D 8.3 62.6 1.00 1.00 40.7

Approach 1415 6.2 0.848 29.4 LOS C 9.7 70.2 0.88 0.81 42.6

West: Boundary Street (W)

10 L2 535 13.1 0.673 15.7 LOS B 12.4 96.3 0.78 0.81 51.4

11 T1 435 13.4 0.826 40.2 LOS D 8.9 69.5 1.00 0.98 38.8

12 R2 148 9.5 0.533 44.7 LOS D 2.8 21.6 1.00 0.77 36.6

Approach 1118 12.7 0.826 29.1 LOS C 12.4 96.3 0.90 0.87 44.6

All Vehicles 5026 9.1 0.848 29.5 LOS C 19.5 142.1 0.90 0.87 42.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P1 South Full Crossing 1 31.7 LOS D 0.0 0.0 0.92 0.92

P2 East Full Crossing 1 29.0 LOS C 0.0 0.0 0.88 0.88

P3 North Full Crossing 1 31.7 LOS D 0.0 0.0 0.92 0.92

P4 West Full Crossing 1 30.8 LOS D 0.0 0.0 0.91 0.91

All Pedestrians 4 30.8 LOS D 0.91 0.91

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.



LANE SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2033 W/O D S5-Final]

Without Dev Traffic
Additional Improvements
Signals - Fixed Time Isolated    Cycle Time = 75 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue

Lane 1 361 16.1 800 0.452 100 19.8 LOS B 8.8 70.4 Short 110 0.0 NA

Lane 2 501 5.0 604 0.829 100 31.4 LOS C 19.5 142.1 Short 220 0.0 NA

Lane 3 501 5.0 604 0.829 100 31.4 LOS C 19.5 142.1 Full 250 0.0 0.0

Lane 4 501 5.0 604 0.829 100 31.4 LOS C 19.5 142.1 Full 250 0.0 0.0

Lane 5 116 18.8 218 0.530 100 40.5 LOS D 4.2 34.1 Short 105 0.0 NA

Approach 1980 7.8 0.829 29.8 LOS C 19.5 142.1

East: Boundary Street (E)

Lane 1 132 9.5 902 0.146 100 8.9 LOS A 1.4 10.4 Short 130 0.0 NA

Lane 2 147 14.7 261 0.565 100 33.8 LOS C 5.3 41.7 Full 250 0.0 0.0

Lane 3 147 14.7 261 0.565 100 33.8 LOS C 5.3 41.7 Full 250 0.0 0.0

Lane 4 87 17.3 132 0.661 100 46.2 LOS D 3.5 27.8 Short 65 0.0 NA

Approach 514 13.8 0.661 29.5 LOS C 5.3 41.7

North: Saunders Street

Lane 1 86 11.8 822 0.105 100 17.1 LOS B 1.7 13.3 Short 30 0.0 NA

Lane 2 299 4.4 569
1

0.524 100 22.5 LOS C 9.0 65.1 Short 200 0.0 NA

Lane 3 318 4.4 607 0.524 100 22.8 LOS C 9.7 70.2 Full 750 0.0 0.0

Lane 4 318 4.4 607 0.524 100 22.8 LOS C 9.7 70.2 Full 750 0.0 0.0

Lane 5 197 9.3 232 0.848 100 48.0 LOS D 8.3 62.6 Short 110 0.0 NA

Lane 6 197 9.3 232 0.848 100 48.0 LOS D 8.3 62.6 Short 110 0.0 NA

Approach 1415 6.2 0.848 29.4 LOS C 9.7 70.2

West: Boundary Street (W)

Lane 1 535 13.1 795 0.673 100 15.7 LOS B 12.4 96.3 Short 160 0.0 NA

Lane 2 217 13.4 263 0.826 100 40.2 LOS D 8.9 69.5 Short 170 0.0 NA

Lane 3 217 13.4 263 0.826 100 40.2 LOS D 8.9 69.5 Full 940 0.0 0.0

Lane 4 74 9.5 139 0.533 100 44.7 LOS D 2.8 21.6 Short 90 0.0 NA

Lane 5 74 9.5 139 0.533 100 44.7 LOS D 2.8 21.6 Short 90 0.0 NA

Approach 1118 12.7 0.826 29.1 LOS C 12.4 96.3

Intersectio

n
5026 9.1 0.848 29.5 LOS C 19.5 142.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.
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PHASING SUMMARY

Site: 1 [Boundary / Saunders / Railway AM 2033 W/O D S5-Final]

Without Dev Traffic
Additional Improvements
Signals - Fixed Time Isolated    Cycle Time = 75 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program
Sequence: 4-phase PM - 1
Reference Phase: Phase A
Input Sequence: A, B1, C1, D1
Output Sequence: A, B1, C1, D1

Phase Timing Results

Phase A B1 C1 D1

Phase Change Time (sec) 0 30 46 63

Green Time (sec) 24 10 11 6

Yellow Time (sec) 4 4 4 4

All-Red Time (sec) 2 2 2 2

Phase Time (sec) 30 16 17 12

Phase Split 40% 21% 23% 16%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied



SITE LAYOUT

Site: 1 [Boundary / Saunders / Railway PM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 105 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue

1 L2 202 16.1 0.250 22.6 LOS C 6.0 47.8 0.62 0.74 44.6

2 T1 1258 5.0 0.706 34.4 LOS C 19.0 139.0 0.94 0.82 38.5

3 R2 94 18.8 0.858 68.4 LOS E 5.5 44.7 1.00 0.96 18.3

Approach 1554 7.3 0.858 34.9 LOS C 19.0 139.0 0.90 0.82 38.0

East: Boundary Street (E)

4 L2 271 9.5 0.472 26.6 LOS C 9.7 73.2 0.79 0.79 31.3

5 T1 418 14.7 0.880 59.5 LOS E 12.3 96.8 1.00 1.03 33.1

6 R2 92 17.3 0.485 55.0 LOS D 4.6 37.0 0.98 0.78 31.4

Approach 780 13.2 0.880 47.6 LOS D 12.3 96.8 0.93 0.92 32.5

North: Saunders Street

7 L2 107 11.8 0.100 13.8 LOS B 2.1 16.5 0.42 0.68 46.8

8 T1 2152 4.4 0.898 40.2 LOS D 43.9 319.1 0.95 1.01 36.3

9 R2 511 9.3 0.699 48.9 LOS D 12.6 95.3 0.98 0.86 40.4

Approach 2769 5.6 0.898 40.8 LOS D 43.9 319.1 0.93 0.97 37.6

West: Boundary Street (W)

10 L2 489 13.1 0.579 14.8 LOS B 12.8 100.0 0.63 0.77 51.8

11 T1 363 13.4 0.759 51.7 LOS D 9.7 75.7 1.00 0.90 35.2

12 R2 341 9.5 0.858 64.4 LOS E 9.8 74.4 1.00 0.98 31.4

Approach 1194 12.2 0.858 40.2 LOS D 12.8 100.0 0.85 0.87 40.4

All Vehicles 6297 8.2 0.898 40.1 LOS D 43.9 319.1 0.91 0.91 37.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P1 South Full Crossing 1 46.7 LOS E 0.0 0.0 0.94 0.94

P2 East Full Crossing 1 24.7 LOS C 0.0 0.0 0.69 0.69

P3 North Full Crossing 1 46.7 LOS E 0.0 0.0 0.94 0.94

P4 West Full Crossing 1 37.7 LOS D 0.0 0.0 0.85 0.85

All Pedestrians 4 38.9 LOS D 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.



LANE SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 105 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue

Lane 1 202 16.1 809 0.250 100 22.6 LOS C 6.0 47.8 Short 110 0.0 NA

Lane 2 419 5.0 594 0.706 100 34.4 LOS C 19.0 139.0 Short 220 0.0 NA

Lane 3 419 5.0 594 0.706 100 34.4 LOS C 19.0 139.0 Full 250 0.0 0.0

Lane 4 419 5.0 594 0.706 100 34.4 LOS C 19.0 139.0 Full 250 0.0 0.0

Lane 5 94 18.8 109 0.858 100 68.4 LOS E 5.5 44.7 Short 105 0.0 NA

Approach 1554 7.3 0.858 34.9 LOS C 19.0 139.0

East: Boundary Street (E)

Lane 1 271 9.5 573 0.472 100 26.6 LOS C 9.7 73.2 Short 130 0.0 NA

Lane 2 209 14.7 237 0.880 100 59.5 LOS E 12.3 96.8 Full 250 0.0 0.0

Lane 3 209 14.7 237 0.880 100 59.5 LOS E 12.3 96.8 Full 250 0.0 0.0

Lane 4 92 17.3 189 0.485 100 55.0 LOS D 4.6 37.0 Short 65 0.0 NA

Approach 780 13.2 0.880 47.6 LOS D 12.3 96.8

North: Saunders Street

Lane 1 107 11.8 1077 0.100 100 13.8 LOS B 2.1 16.5 Short 30 0.0 NA

Lane 2 685 4.4 764
1

0.898 100 40.1 LOS D 37.1 269.3 Short 200 0.0 NA

Lane 3 778 4.4 867 0.898 100 40.4 LOS D 43.9 319.1 Full 750 0.0 0.0

Lane 4 688 4.4 767
1

0.898 100 40.1 LOS D 37.3 270.6 Full 750 0.0 0.0

Lane 5 255 9.3 365 0.699 100 48.9 LOS D 12.6 95.3 Short 110 0.0 NA

Lane 6 255 9.3 365 0.699 100 48.9 LOS D 12.6 95.3 Short 110 0.0 NA

Approach 2769 5.6 0.898 40.8 LOS D 43.9 319.1

West: Boundary Street (W)

Lane 1 489 13.1 845 0.579 100 14.8 LOS B 12.8 100.0 Short 160 0.0 NA

Lane 2 182 13.4 239 0.759 100 51.7 LOS D 9.7 75.7 Short 170 0.0 NA

Lane 3 182 13.4 239 0.759 100 51.7 LOS D 9.7 75.7 Full 940 0.0 0.0

Lane 4 171 9.5 199 0.858 100 64.4 LOS E 9.8 74.4 Short 90 0.0 NA

Lane 5 171 9.5 199 0.858 100 64.4 LOS E 9.8 74.4 Short 90 0.0 NA

Approach 1194 12.2 0.858 40.2 LOS D 12.8 100.0

Intersectio

n
6297 8.2 0.898 40.1 LOS D 43.9 319.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.
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PHASING SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 105 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program
Sequence: 4-phase PM - 1
Reference Phase: Phase A
Input Sequence: A, B, B1, C1, D1
Output Sequence: A, B, B1, C1, D1

Phase Timing Results

Phase A B B1 C1 D1

Phase Change Time (sec) 0 39 54 67 87

Green Time (sec) 33 9 7 14 12

Yellow Time (sec) 4 4 4 4 4

All-Red Time (sec) 2 2 2 2 2

Phase Time (sec) 39 15 13 20 18

Phase Split 37% 14% 12% 19% 17%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Boundary / Saunders / Railway PM 2033 W/O D S5-Final]

Without Dev Traffic
Additional Improvements
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2033 W/O D S5-Final]

Without Dev Traffic
Additional Improvements
Signals - Fixed Time Isolated    Cycle Time = 85 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue

1 L2 183 16.1 0.246 21.4 LOS C 4.7 37.6 0.66 0.75 45.1

2 T1 1143 5.0 0.746 32.8 LOS C 15.3 111.8 0.97 0.89 39.1

3 R2 85 18.8 0.738 53.3 LOS D 3.9 31.8 1.00 0.87 21.4

Approach 1412 7.3 0.746 32.6 LOS C 15.3 111.8 0.93 0.87 38.9

East: Boundary Street (E)

4 L2 233 9.5 0.355 18.2 LOS B 5.6 42.5 0.69 0.75 36.3

5 T1 418 14.7 0.832 45.5 LOS D 9.6 76.0 1.00 0.98 37.0

6 R2 92 17.3 0.523 47.1 LOS D 3.8 30.8 0.99 0.78 33.7

Approach 742 13.4 0.832 37.1 LOS D 9.6 76.0 0.90 0.88 36.5

North: Saunders Street

7 L2 107 11.8 0.109 14.3 LOS B 2.0 15.3 0.48 0.69 46.5

8 T1 1861 4.4 0.853 32.1 LOS C 28.3 205.3 0.96 0.98 39.4

9 R2 511 9.3 0.733 43.1 LOS D 10.7 80.7 0.99 0.89 42.0

Approach 2479 5.7 0.853 33.6 LOS C 28.3 205.3 0.95 0.95 40.4

West: Boundary Street (W)

10 L2 489 13.1 0.554 12.9 LOS B 10.0 77.5 0.62 0.76 52.6

11 T1 363 13.4 0.717 41.0 LOS D 7.8 60.8 1.00 0.88 38.5

12 R2 295 9.5 0.800 51.9 LOS D 6.7 51.1 1.00 0.93 34.5

Approach 1147 12.3 0.800 31.8 LOS C 10.0 77.5 0.84 0.84 43.3

All Vehicles 5780 8.4 0.853 33.5 LOS C 28.3 205.3 0.92 0.90 40.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P1 South Full Crossing 1 36.7 LOS D 0.0 0.0 0.93 0.93

P2 East Full Crossing 1 25.6 LOS C 0.0 0.0 0.78 0.78

P3 North Full Crossing 1 36.7 LOS D 0.0 0.0 0.93 0.93

P4 West Full Crossing 1 36.7 LOS D 0.0 0.0 0.93 0.93

All Pedestrians 4 33.9 LOS D 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.



LANE SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2033 W/O D S5-Final]

Without Dev Traffic
Additional Improvements
Signals - Fixed Time Isolated    Cycle Time = 85 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue

Lane 1 183 16.1 745 0.246 100 21.4 LOS C 4.7 37.6 Short 110 0.0 NA

Lane 2 381 5.0 511 0.746 100 32.8 LOS C 15.3 111.8 Short 220 0.0 NA

Lane 3 381 5.0 511 0.746 100 32.8 LOS C 15.3 111.8 Full 250 0.0 0.0

Lane 4 381 5.0 511 0.746 100 32.8 LOS C 15.3 111.8 Full 250 0.0 0.0

Lane 5 85 18.8 116 0.738 100 53.3 LOS D 3.9 31.8 Short 105 0.0 NA

Approach 1412 7.3 0.746 32.6 LOS C 15.3 111.8

East: Boundary Street (E)

Lane 1 233 9.5 655 0.355 100 18.2 LOS B 5.6 42.5 Short 130 0.0 NA

Lane 2 209 14.7 251 0.832 100 45.5 LOS D 9.6 76.0 Full 250 0.0 0.0

Lane 3 209 14.7 251 0.832 100 45.5 LOS D 9.6 76.0 Full 250 0.0 0.0

Lane 4 92 17.3 175 0.523 100 47.1 LOS D 3.8 30.8 Short 65 0.0 NA

Approach 742 13.4 0.832 37.1 LOS D 9.6 76.0

North: Saunders Street

Lane 1 107 11.8 988 0.109 100 14.3 LOS B 2.0 15.3 Short 30 0.0 NA

Lane 2 568 4.4 665
1

0.853 100 31.8 LOS C 23.9 173.7 Short 200 0.0 NA

Lane 3 647 4.4 758 0.853 100 32.2 LOS C 28.3 205.3 Full 750 0.0 0.0

Lane 4 647 4.4 758 0.853 100 32.2 LOS C 28.3 205.3 Full 750 0.0 0.0

Lane 5 255 9.3 348 0.733 100 43.1 LOS D 10.7 80.7 Short 110 0.0 NA

Lane 6 255 9.3 348 0.733 100 43.1 LOS D 10.7 80.7 Short 110 0.0 NA

Approach 2479 5.7 0.853 33.6 LOS C 28.3 205.3

West: Boundary Street (W)

Lane 1 489 13.1 884 0.554 100 12.9 LOS B 10.0 77.5 Short 160 0.0 NA

Lane 2 182 13.4 253 0.717 100 41.0 LOS D 7.8 60.8 Short 170 0.0 NA

Lane 3 182 13.4 253 0.717 100 41.0 LOS D 7.8 60.8 Full 940 0.0 0.0

Lane 4 147 9.5 184 0.800 100 51.9 LOS D 6.7 51.1 Short 90 0.0 NA

Lane 5 147 9.5 184 0.800 100 51.9 LOS D 6.7 51.1 Short 90 0.0 NA

Approach 1147 12.3 0.800 31.8 LOS C 10.0 77.5

Intersectio

n
5780 8.4 0.853 33.5 LOS C 28.3 205.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.
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PHASING SUMMARY

Site: 1 [Boundary / Saunders / Railway PM 2033 W/O D S5-Final]

Without Dev Traffic
Additional Improvements
Signals - Fixed Time Isolated    Cycle Time = 85 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program
Sequence: 4-phase PM - 1
Reference Phase: Phase A
Input Sequence: A, B, B1, C1, D1
Output Sequence: A, B, B1, C1, D1

Phase Timing Results

Phase A B B1 C1 D1

Phase Change Time (sec) 0 29 40 52 70

Green Time (sec) 23 5 6 12 9

Yellow Time (sec) 4 4 4 4 4

All-Red Time (sec) 2 2 2 2 2

Phase Time (sec) 29 11 12 18 15

Phase Split 34% 13% 14% 21% 18%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied



SITE LAYOUT

Site: 1 [Lakeside / Abbott AM 2015]

New Site
Giveway / Yield (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Lakeside / Abbott AM 2015]

New Site
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Abbott Street (S)

1 L2 3 0.0 0.002 6.9 LOS A 0.0 0.0 0.00 0.63 49.5

2 T1 418 8.0 0.225 0.0 LOS A 0.0 0.0 0.00 0.00 79.9

Approach 421 7.9 0.225 0.1 NA 0.0 0.0 0.00 0.00 79.7

North: Abbott Street (N)

8 T1 443 14.0 0.248 0.0 LOS A 0.0 0.0 0.00 0.00 79.9

9 R2 166 3.0 0.189 9.3 LOS A 0.8 5.5 0.51 0.76 54.8

Approach 609 11.0 0.248 2.6 NA 0.8 5.5 0.14 0.21 71.4

West: Lakeside Drive

10 L2 774 2.0 0.423 5.6 LOS A 0.0 0.0 0.00 0.53 52.6

Approach 774 2.0 0.423 5.6 NA 0.0 0.0 0.00 0.53 52.6

All Vehicles 1804 6.4 0.423 3.3 NA 0.8 5.5 0.05 0.30 63.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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 (Akçelik M3D).

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

Site: 1 [Lakeside / Abbott AM 2015]

New Site
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Abbott Street (S)

Lane 1 3 0.0 1857 0.002 100 6.9 LOS A 0.0 0.0 Short 105 0.0 NA

Lane 2 418 8.0 1854 0.225 100 0.0 LOS A 0.0 0.0 Full 220 0.0 0.0

Approach 421 7.9 0.225 0.1 NA 0.0 0.0

North: Abbott Street (N)

Lane 1 443 14.0 1787 0.248 100 0.0 LOS A 0.0 0.0 Full 500 0.0 0.0

Lane 2 166 3.0 879 0.189 100 9.3 LOS A 0.8 5.5 Short 70 0.0 NA

Approach 609 11.0 0.248 2.6 NA 0.8 5.5

West: Lakeside Drive

Lane 1 774 2.0 1831 0.423 100 5.6 LOS A 0.0 0.0 Full 165 0.0 0.0

Approach 774 2.0 0.423 5.6 NA 0.0 0.0

Intersectio

n
1804 6.4 0.423 3.3 NA 0.8 5.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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 lanes.

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

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

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

Site: 1 [Lakeside / Abbott PM 2015 ]

New Site
Giveway / Yield (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Lakeside / Abbott PM 2015 ]

New Site
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Abbott Street (S)

1 L2 6 0.0 0.003 6.9 LOS A 0.0 0.0 0.00 0.63 49.5

2 T1 264 5.0 0.140 0.0 LOS A 0.0 0.0 0.00 0.00 80.0

Approach 271 4.9 0.140 0.2 NA 0.0 0.0 0.00 0.01 79.3

North: Abbott Street (N)

8 T1 585 2.0 0.304 0.0 LOS A 0.0 0.0 0.00 0.00 79.9

9 R2 325 0.0 0.298 8.3 LOS A 1.4 9.8 0.44 0.69 56.1

Approach 911 1.3 0.304 3.0 NA 1.4 9.8 0.16 0.25 69.8

West: Lakeside Drive

10 L2 394 3.0 0.217 5.6 LOS A 0.0 0.0 0.00 0.53 52.6

Approach 394 3.0 0.217 5.6 NA 0.0 0.0 0.00 0.53 52.6

All Vehicles 1575 2.3 0.304 3.2 NA 1.4 9.8 0.09 0.28 65.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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 (Akçelik M3D).

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

Site: 1 [Lakeside / Abbott PM 2015 ]

New Site
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Abbott Street (S)

Lane 1 6 0.0 1857 0.003 100 6.9 LOS A 0.0 0.0 Short 105 0.0 NA

Lane 2 264 5.0 1889 0.140 100 0.0 LOS A 0.0 0.0 Full 220 0.0 0.0

Approach 271 4.9 0.140 0.2 NA 0.0 0.0

North: Abbott Street (N)

Lane 1 585 2.0 1925 0.304 100 0.0 LOS A 0.0 0.0 Full 500 0.0 0.0

Lane 2 325 0.0 1091 0.298 100 8.3 LOS A 1.4 9.8 Short 70 0.0 NA

Approach 911 1.3 0.304 3.0 NA 1.4 9.8

West: Lakeside Drive

Lane 1 394 3.0 1818 0.217 100 5.6 LOS A 0.0 0.0 Full 165 0.0 0.0

Approach 394 3.0 0.217 5.6 NA 0.0 0.0

Intersectio

n
1575 2.3 0.304 3.2 NA 1.4 9.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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 lanes.

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

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

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

Site: 1v [Lakeside / Abbott AM 2023 WD Rbt S1-Final]

With Dev Traffic
Roundabout
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MOVEMENT SUMMARY

Site: 1v [Lakeside / Abbott AM 2023 WD Rbt S1-Final]

With Dev Traffic
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Abbott Street (S)

1 L2 80 0.0 0.699 11.1 LOS B 7.6 56.7 0.77 0.82 43.7

2 T1 581 8.0 0.699 12.1 LOS B 7.6 56.7 0.77 0.82 54.7

Approach 661 7.0 0.699 12.0 LOS B 7.6 56.7 0.77 0.82 53.7

North: Abbott Street (N)

8 T1 616 14.0 0.360 6.6 LOS A 0.0 0.0 0.00 0.54 62.4

9 R2 297 3.0 0.204 10.4 LOS B 0.0 0.0 0.00 0.71 56.7

Approach 913 10.4 0.360 7.8 LOS A 0.0 0.0 0.00 0.59 60.5

West: Lakeside Drive

10 L2 1216 2.0 0.664 4.1 LOS A 0.0 0.0 0.00 0.51 52.7

Approach 1216 2.0 0.664 4.1 LOS A 0.0 0.0 0.00 0.51 52.7

All Vehicles 2789 5.9 0.699 7.2 LOS A 7.6 56.7 0.18 0.61 55.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

Roundabout Capacity Model: SIDRA Standard.

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

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

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

Site: 1v [Lakeside / Abbott AM 2023 WD Rbt S1-Final]

With Dev Traffic
Roundabout

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Abbott Street (S)

Lane 1
d

661 7.0 946 0.699 100 12.0 LOS B 7.6 56.7 Full 220 0.0 0.0

Approach 661 7.0 0.699 12.0 LOS B 7.6 56.7

North: Abbott Street (N)

Lane 1
d

616 14.0 1710 0.360 100 6.6 LOS A 0.0 0.0 Full 500 0.0 0.0

Lane 2 297 3.0 1458 0.204 100 10.4 LOS B 0.0 0.0 Short 60 0.0 NA

Approach 913 10.4 0.360 7.8 LOS A 0.0 0.0

West: Lakeside Drive

Lane 1
d

1216 2.0 1831 0.664 100 4.1 LOS A 0.0 0.0 Full 165 0.0 0.0

Approach 1216 2.0 0.664 4.1 LOS A 0.0 0.0

Intersectio

n
2789 5.9 0.699 7.2 LOS A 7.6 56.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Roundabout LOS Method: Same as Signalised Intersections.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

Roundabout Capacity Model: SIDRA Standard.

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

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

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

d Dominant lane on roundabout approach

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: CALIBRE CONSULTING (QLD) PTY LTD | Processed: Friday, 24 March 2017 4:22:23 PM
Project: C:\Users\Meng Kong\Desktop\Lakeside_Abbott.sip7



SITE LAYOUT

Site: 1 [Lakeside / Abbott AM 2023 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Lakeside / Abbott AM 2023 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Abbott Street (S)

1 L2 4 0.0 0.002 6.9 LOS A 0.0 0.0 0.00 0.63 49.5

2 T1 581 8.0 0.313 0.0 LOS A 0.0 0.0 0.00 0.00 79.9

Approach 585 7.9 0.313 0.1 NA 0.0 0.0 0.00 0.00 79.7

North: Abbott Street (N)

8 T1 616 14.0 0.345 0.0 LOS A 0.0 0.0 0.00 0.00 79.8

9 R2 232 3.0 0.335 11.8 LOS B 1.6 11.5 0.63 0.90 51.9

Approach 847 11.0 0.345 3.3 NA 1.6 11.5 0.17 0.25 70.1

West: Lakeside Drive

10 L2 805 2.0 0.440 5.6 LOS A 0.0 0.0 0.00 0.53 52.6

Approach 805 2.0 0.440 5.6 NA 0.0 0.0 0.00 0.53 52.6

All Vehicles 2238 7.0 0.440 3.3 NA 1.6 11.5 0.06 0.28 64.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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 (Akçelik M3D).

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

Site: 1 [Lakeside / Abbott AM 2023 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Abbott Street (S)

Lane 1 4 0.0 1857 0.002 100 6.9 LOS A 0.0 0.0 Short 105 0.0 NA

Lane 2 581 8.0 1854 0.313 100 0.0 LOS A 0.0 0.0 Full 220 0.0 0.0

Approach 585 7.9 0.313 0.1 NA 0.0 0.0

North: Abbott Street (N)

Lane 1 616 14.0 1787 0.345 100 0.0 LOS A 0.0 0.0 Full 500 0.0 0.0

Lane 2 232 3.0 690 0.335 100 11.8 LOS B 1.6 11.5 Short 70 0.0 NA

Approach 847 11.0 0.345 3.3 NA 1.6 11.5

West: Lakeside Drive

Lane 1 805 2.0 1831 0.440 100 5.6 LOS A 0.0 0.0 Full 165 0.0 0.0

Approach 805 2.0 0.440 5.6 NA 0.0 0.0

Intersectio

n
2238 7.0 0.440 3.3 NA 1.6 11.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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 lanes.

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

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

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

Site: 1v [Lakeside / Abbott PM 2023 WD Rbt S1-Final ]

With Dev Traffic
Roundabout
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MOVEMENT SUMMARY

Site: 1v [Lakeside / Abbott PM 2023 WD Rbt S1-Final ]

With Dev Traffic
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Abbott Street (S)

1 L2 32 0.0 0.689 23.4 LOS C 7.4 53.6 0.93 1.16 32.0

2 T1 367 5.0 0.689 24.4 LOS C 7.4 53.6 0.93 1.16 44.2

Approach 399 4.6 0.689 24.3 LOS C 7.4 53.6 0.93 1.16 43.5

North: Abbott Street (N)

8 T1 814 2.0 0.524 6.4 LOS A 0.0 0.0 0.00 0.53 64.1

9 R2 868 0.0 0.475 10.3 LOS B 0.0 0.0 0.00 0.71 57.1

Approach 1682 1.0 0.524 8.4 LOS A 0.0 0.0 0.00 0.63 60.4

West: Lakeside Drive

10 L2 568 3.0 0.313 4.1 LOS A 0.0 0.0 0.00 0.51 52.8

Approach 568 3.0 0.313 4.1 LOS A 0.0 0.0 0.00 0.51 52.8

All Vehicles 2649 2.0 0.689 9.9 LOS A 7.4 53.6 0.14 0.68 55.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

Roundabout Capacity Model: SIDRA Standard.

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

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

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

Site: 1v [Lakeside / Abbott PM 2023 WD Rbt S1-Final ]

With Dev Traffic
Roundabout

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Abbott Street (S)

Lane 1
d

399 4.6 579 0.689 100 24.3 LOS C 7.4 53.6 Full 220 0.0 0.0

Approach 399 4.6 0.689 24.3 LOS C 7.4 53.6

North: Abbott Street (N)

Lane 1 814 2.0 1553 0.524 100 6.4 LOS A 0.0 0.0 Full 500 0.0 0.0

Lane 2
d

868 0.0 1830 0.475 100 10.3 LOS B 0.0 0.0 Short 60 0.0 NA

Approach 1682 1.0 0.524 8.4 LOS A 0.0 0.0

West: Lakeside Drive

Lane 1
d

568 3.0 1818 0.313 100 4.1 LOS A 0.0 0.0 Full 165 0.0 0.0

Approach 568 3.0 0.313 4.1 LOS A 0.0 0.0

Intersectio

n
2649 2.0 0.689 9.9 LOS A 7.4 53.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Roundabout LOS Method: Same as Signalised Intersections.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

Roundabout Capacity Model: SIDRA Standard.

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

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

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

d Dominant lane on roundabout approach
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SITE LAYOUT

Site: 1 [Lakeside / Abbott PM 2023  W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Lakeside / Abbott PM 2023  W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Abbott Street (S)

1 L2 8 0.0 0.005 6.9 LOS A 0.0 0.0 0.00 0.63 49.5

2 T1 367 5.0 0.195 0.0 LOS A 0.0 0.0 0.00 0.00 79.9

Approach 376 4.9 0.195 0.2 NA 0.0 0.0 0.00 0.01 79.3

North: Abbott Street (N)

8 T1 814 2.0 0.423 0.1 LOS A 0.0 0.0 0.00 0.00 79.8

9 R2 452 0.0 0.469 10.2 LOS B 3.2 22.6 0.58 0.85 54.0

Approach 1265 1.3 0.469 3.7 NA 3.2 22.6 0.21 0.30 68.6

West: Lakeside Drive

10 L2 409 3.0 0.225 5.6 LOS A 0.0 0.0 0.00 0.53 52.6

Approach 409 3.0 0.225 5.6 NA 0.0 0.0 0.00 0.53 52.6

All Vehicles 2051 2.3 0.469 3.4 NA 3.2 22.6 0.13 0.29 66.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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 (Akçelik M3D).

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

Site: 1 [Lakeside / Abbott PM 2023  W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Abbott Street (S)

Lane 1 8 0.0 1857 0.005 100 6.9 LOS A 0.0 0.0 Short 105 0.0 NA

Lane 2 367 5.0 1889 0.195 100 0.0 LOS A 0.0 0.0 Full 220 0.0 0.0

Approach 376 4.9 0.195 0.2 NA 0.0 0.0

North: Abbott Street (N)

Lane 1 814 2.0 1925 0.423 100 0.1 LOS A 0.0 0.0 Full 500 0.0 0.0

Lane 2 452 0.0 962 0.469 100 10.2 LOS B 3.2 22.6 Short 70 0.0 NA

Approach 1265 1.3 0.469 3.7 NA 3.2 22.6

West: Lakeside Drive

Lane 1 409 3.0 1818 0.225 100 5.6 LOS A 0.0 0.0 Full 165 0.0 0.0

Approach 409 3.0 0.225 5.6 NA 0.0 0.0

Intersectio

n
2051 2.3 0.469 3.4 NA 3.2 22.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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 lanes.

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

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

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

Site: 1v [Lakeside / Abbott AM 2033 WD Rbt S2-Final]

With Dev Traffic
Roundabout
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MOVEMENT SUMMARY

Site: 1v [Lakeside / Abbott AM 2033 WD Rbt S2-Final]

With Dev Traffic
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Abbott Street (S)

1 L2 113 0.0 0.341 7.1 LOS A 2.1 15.1 0.35 0.56 48.7

2 T1 1293 8.0 0.778 7.9 LOS A 9.8 73.4 0.54 0.54 57.7

Approach 1405 7.4 0.778 7.9 LOS A 9.8 73.4 0.53 0.54 57.2

North: Abbott Street (N)

8 T1 565 14.0 0.330 6.6 LOS A 0.0 0.0 0.00 0.54 62.4

9 R2 98 3.0 0.074 10.4 LOS B 0.0 0.0 0.00 0.71 56.7

Approach 663 12.4 0.330 7.1 LOS A 0.0 0.0 0.00 0.56 61.5

West: Lakeside Drive

10 L2 1228 2.0 0.671 4.2 LOS A 0.0 0.0 0.00 0.50 52.9

Approach 1228 2.0 0.671 4.2 LOS A 0.0 0.0 0.00 0.50 52.9

All Vehicles 3297 6.4 0.778 6.3 LOS A 9.8 73.4 0.23 0.53 56.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

Roundabout Capacity Model: SIDRA Standard.

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

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

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

Site: 1v [Lakeside / Abbott AM 2033 WD Rbt S2-Final]

With Dev Traffic
Roundabout

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Abbott Street (S)

Lane 1 317 5.2 927 0.341 44
6

7.6 LOS A 2.1 15.1 Short 60 0.0 NA

Lane 2
d

1089 8.0 1399 0.778 100 8.0 LOS A 9.8 73.4 Full 220 0.0 0.0

Approach 1405 7.4 0.778 7.9 LOS A 9.8 73.4

North: Abbott Street (N)

Lane 1
d

565 14.0 1710 0.330 100 6.6 LOS A 0.0 0.0 Full 500 0.0 0.0

Lane 2 98 3.0 1316 0.074 100 10.4 LOS B 0.0 0.0 Short 60 0.0 NA

Approach 663 12.4 0.330 7.1 LOS A 0.0 0.0

West: Lakeside Drive

Lane 1
d

1228 2.0 1831 0.671 100 4.2 LOS A 0.0 0.0 Full 165 0.0 0.0

Approach 1228 2.0 0.671 4.2 LOS A 0.0 0.0

Intersectio

n
3297 6.4 0.778 6.3 LOS A 9.8 73.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Roundabout LOS Method: Same as Signalised Intersections.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

Roundabout Capacity Model: SIDRA Standard.

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

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

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

6 Lane under-utilisation due to downstream effects

d Dominant lane on roundabout approach
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SITE LAYOUT

Site: 1 [Lakeside / Abbott AM 2033 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Lakeside / Abbott AM 2033 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Abbott Street (S)

1 L2 37 0.0 0.020 6.9 LOS A 0.0 0.0 0.00 0.63 49.5

2 T1 1293 8.0 0.697 0.1 LOS A 0.0 0.0 0.00 0.00 79.3

Approach 1329 7.8 0.697 0.3 NA 0.0 0.0 0.00 0.02 78.6

North: Abbott Street (N)

8 T1 565 14.0 0.316 0.0 LOS A 0.0 0.0 0.00 0.00 79.9

9 R2 32 3.0 0.271 41.1 LOS E 0.8 5.9 0.94 0.99 32.0

Approach 597 13.4 0.316 2.2 NA 0.8 5.9 0.05 0.05 74.4

West: Lakeside Drive

10 L2 782 2.0 0.427 5.6 LOS A 0.0 0.0 0.00 0.53 52.6

Approach 782 2.0 0.427 5.6 NA 0.0 0.0 0.00 0.53 52.6

All Vehicles 2708 7.4 0.697 2.3 NA 0.8 5.9 0.01 0.17 68.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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 (Akçelik M3D).

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

Site: 1 [Lakeside / Abbott AM 2033 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Abbott Street (S)

Lane 1 37 0.0 1857 0.020 100 6.9 LOS A 0.0 0.0 Short 105 0.0 NA

Lane 2 1293 8.0 1854 0.697 100 0.1 LOS A 0.0 0.0 Full 220 0.0 0.0

Approach 1329 7.8 0.697 0.3 NA 0.0 0.0

North: Abbott Street (N)

Lane 1 565 14.0 1787 0.316 100 0.0 LOS A 0.0 0.0 Full 500 0.0 0.0

Lane 2 32 3.0 116 0.271 100 41.1 LOS E 0.8 5.9 Short 70 0.0 NA

Approach 597 13.4 0.316 2.2 NA 0.8 5.9

West: Lakeside Drive

Lane 1 782 2.0 1831 0.427 100 5.6 LOS A 0.0 0.0 Full 165 0.0 0.0

Approach 782 2.0 0.427 5.6 NA 0.0 0.0

Intersectio

n
2708 7.4 0.697 2.3 NA 0.8 5.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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 lanes.

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

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

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

Site: 1v [Lakeside / Abbott PM 2033  WD Rbt S2-Final]

With Dev Traffic
Roundabout
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MOVEMENT SUMMARY

Site: 1v [Lakeside / Abbott PM 2033  WD Rbt S2-Final]

With Dev Traffic
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Abbott Street (S)

1 L2 40 0.0 0.351 14.7 LOS B 1.9 13.9 0.75 0.90 39.4

2 T1 778 5.0 0.801 22.1 LOS C 12.5 91.2 0.94 1.20 46.2

Approach 818 4.8 0.801 21.7 LOS C 12.5 91.2 0.93 1.18 46.0

North: Abbott Street (N)

8 T1 1626 2.0 0.898 6.4 LOS A 0.0 0.0 0.00 0.53 64.1

9 R2 725 0.0 0.495 10.3 LOS B 0.0 0.0 0.00 0.71 57.1

Approach 2352 1.4 0.898 7.6 LOS A 0.0 0.0 0.00 0.59 61.8

West: Lakeside Drive

10 L2 609 3.0 0.335 4.2 LOS A 0.0 0.0 0.00 0.50 53.0

Approach 609 3.0 0.335 4.2 LOS A 0.0 0.0 0.00 0.50 53.0

All Vehicles 3779 2.4 0.898 10.1 LOS B 12.5 91.2 0.20 0.70 56.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

Roundabout Capacity Model: SIDRA Standard.

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

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

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

Site: 1v [Lakeside / Abbott PM 2033  WD Rbt S2-Final]

With Dev Traffic
Roundabout

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Abbott Street (S)

Lane 1 168 3.8 479 0.351 44
6

15.5 LOS B 1.9 13.9 Short 60 0.0 NA

Lane 2
d

649 5.0 811 0.801 100 23.3 LOS C 12.5 91.2 Full 220 0.0 0.0

Approach 818 4.8 0.801 21.7 LOS C 12.5 91.2

North: Abbott Street (N)

Lane 1
d

1626 2.0 1812 0.898 100 6.4 LOS A 0.0 0.0 Full 500 0.0 0.0

Lane 2 725 0.0 1466 0.495 100 10.3 LOS B 0.0 0.0 Short 60 0.0 NA

Approach 2352 1.4 0.898 7.6 LOS A 0.0 0.0

West: Lakeside Drive

Lane 1
d

609 3.0 1818 0.335 100 4.2 LOS A 0.0 0.0 Full 165 0.0 0.0

Approach 609 3.0 0.335 4.2 LOS A 0.0 0.0

Intersectio

n
3779 2.4 0.898 10.1 LOS B 12.5 91.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Roundabout LOS Method: Same as Signalised Intersections.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

Roundabout Capacity Model: SIDRA Standard.

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

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

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

6 Lane under-utilisation due to downstream effects

d Dominant lane on roundabout approach
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SITE LAYOUT

Site: 1 [Lakeside / Abbott PM 2033  W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Lakeside / Abbott PM 2033  W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Abbott Street (S)

1 L2 17 0.0 0.009 6.9 LOS A 0.0 0.0 0.00 0.63 49.5

2 T1 778 5.0 0.412 0.0 LOS A 0.0 0.0 0.00 0.00 79.8

Approach 795 4.9 0.412 0.2 NA 0.0 0.0 0.00 0.01 79.2

North: Abbott Street (N)

8 T1 1626 2.0 0.845 0.5 LOS A 0.0 0.0 0.00 0.00 78.5

9 R2 308 0.0 0.605 17.9 LOS C 3.6 25.4 0.82 1.08 46.2

Approach 1935 1.7 0.845 3.2 NA 3.6 25.4 0.13 0.17 71.0

West: Lakeside Drive

10 L2 451 3.0 0.248 5.6 LOS A 0.0 0.0 0.00 0.53 52.6

Approach 451 3.0 0.248 5.6 NA 0.0 0.0 0.00 0.53 52.6

All Vehicles 3180 2.7 0.845 2.8 NA 3.6 25.4 0.08 0.18 69.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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 (Akçelik M3D).

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

Site: 1 [Lakeside / Abbott PM 2033  W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Abbott Street (S)

Lane 1 17 0.0 1857 0.009 100 6.9 LOS A 0.0 0.0 Short 105 0.0 NA

Lane 2 778 5.0 1889 0.412 100 0.0 LOS A 0.0 0.0 Full 220 0.0 0.0

Approach 795 4.9 0.412 0.2 NA 0.0 0.0

North: Abbott Street (N)

Lane 1 1626 2.0 1925 0.845 100 0.5 LOS A 0.0 0.0 Full 500 0.0 0.0

Lane 2 308 0.0 510 0.605 100 17.9 LOS C 3.6 25.4 Short 70 0.0 NA

Approach 1935 1.7 0.845 3.2 NA 3.6 25.4

West: Lakeside Drive

Lane 1 451 3.0 1818 0.248 100 5.6 LOS A 0.0 0.0 Full 165 0.0 0.0

Approach 451 3.0 0.248 5.6 NA 0.0 0.0

Intersectio

n
3180 2.7 0.845 2.8 NA 3.6 25.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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 lanes.

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

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

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

Site: 1 [Lakeside / Riveredge AM 2015]

New Site
Giveway / Yield (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Lakeside / Riveredge AM 2015]

New Site
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Lakeside Drive

1 L2 20 21.0 0.014 6.0 LOS A 0.1 0.5 0.11 0.51 46.9

2 T1 616 2.0 0.320 0.0 LOS A 0.0 0.0 0.00 0.00 59.9

Approach 636 2.6 0.320 0.2 LOS A 0.1 0.5 0.00 0.02 59.5

North: Lakeside Drive

8 T1 134 2.0 0.069 0.0 LOS A 0.0 0.0 0.00 0.00 60.0

9 R2 37 11.0 0.044 8.6 LOS A 0.2 1.3 0.57 0.73 33.8

Approach 171 3.9 0.069 1.9 NA 0.2 1.3 0.12 0.16 55.4

West: Riveredge Boulevard

10 L2 151 3.0 0.342 10.6 LOS B 1.5 10.8 0.66 0.91 31.5

12 R2 29 11.0 0.342 19.7 LOS C 1.5 10.8 0.66 0.91 40.7

Approach 180 4.3 0.342 12.1 LOS B 1.5 10.8 0.66 0.91 33.7

All Vehicles 986 3.1 0.342 2.7 NA 1.5 10.8 0.14 0.20 54.4

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site 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 (Akçelik M3D).

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

Site: 1 [Lakeside / Riveredge AM 2015]

New Site
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Lakeside Drive

Lane 1 20 21.0 1430 0.014 100 6.0 LOS A 0.1 0.5 Short 60 0.0 NA

Lane 2 616 2.0 1925 0.320 100 0.0 LOS A 0.0 0.0 Full 420 0.0 0.0

Approach 636 2.6 0.320 0.2 LOS A 0.1 0.5

North: Lakeside Drive

Lane 1 134 2.0 1925 0.069 100 0.0 LOS A 0.0 0.0 Full 160 0.0 0.0

Lane 2 37 11.0 837 0.044 100 8.6 LOS A 0.2 1.3 Short 75 0.0 NA

Approach 171 3.9 0.069 1.9 NA 0.2 1.3

West: Riveredge Boulevard

Lane 1 180 4.3 527 0.342 100 12.1 LOS B 1.5 10.8 Full 85 0.0 0.0

Approach 180 4.3 0.342 12.1 LOS B 1.5 10.8

Intersectio

n
986 3.1 0.342 2.7 NA 1.5 10.8

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

Lane LOS values are based on average delay per lane.

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

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 lanes.

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

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

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

Site: 1 [Lakeside / Riveredge PM 2015]

New Site
Giveway / Yield (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Lakeside / Riveredge PM 2015]

New Site
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Lakeside Drive

1 L2 40 0.0 0.027 5.9 LOS A 0.1 0.7 0.19 0.52 47.0

2 T1 359 1.0 0.185 0.0 LOS A 0.0 0.0 0.00 0.00 60.0

Approach 399 0.9 0.185 0.6 LOS A 0.1 0.7 0.02 0.05 58.5

North: Lakeside Drive

8 T1 221 0.0 0.113 0.0 LOS A 0.0 0.0 0.00 0.00 60.0

9 R2 105 1.0 0.083 6.8 LOS A 0.4 2.6 0.43 0.64 36.3

Approach 326 0.3 0.113 2.2 NA 0.4 2.6 0.14 0.21 53.9

West: Riveredge Boulevard

10 L2 44 5.0 0.122 7.1 LOS A 0.4 3.2 0.52 0.73 34.2

12 R2 27 8.0 0.122 13.6 LOS B 0.4 3.2 0.52 0.73 43.3

Approach 72 6.1 0.122 9.6 LOS A 0.4 3.2 0.52 0.73 38.7

All Vehicles 797 1.1 0.185 2.1 NA 0.4 3.2 0.11 0.18 55.0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site 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 (Akçelik M3D).

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

Site: 1 [Lakeside / Riveredge PM 2015]

New Site
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Lakeside Drive

Lane 1 40 0.0 1498 0.027 100 5.9 LOS A 0.1 0.7 Short 60 0.0 NA

Lane 2 359 1.0 1937 0.185 100 0.0 LOS A 0.0 0.0 Full 420 0.0 0.0

Approach 399 0.9 0.185 0.6 LOS A 0.1 0.7

North: Lakeside Drive

Lane 1 221 0.0 1950 0.113 100 0.0 LOS A 0.0 0.0 Full 160 0.0 0.0

Lane 2 105 1.0 1265 0.083 100 6.8 LOS A 0.4 2.6 Short 75 0.0 NA

Approach 326 0.3 0.113 2.2 NA 0.4 2.6

West: Riveredge Boulevard

Lane 1 72 6.1 589 0.122 100 9.6 LOS A 0.4 3.2 Full 85 0.0 0.0

Approach 72 6.1 0.122 9.6 LOS A 0.4 3.2

Intersectio

n
797 1.1 0.185 2.1 NA 0.4 3.2

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

Lane LOS values are based on average delay per lane.

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

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 lanes.

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

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

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

Site: 1v [Lakeside / Riveredge AM 2023 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1v [Lakeside / Riveredge AM 2023 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 60 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Lakeside Drive

1 L2 135 21.0 0.135 11.0 LOS B 1.7 13.6 0.44 0.68 41.5

2 T1 641 2.0 0.609 6.1 LOS A 10.4 74.2 0.58 0.53 51.0

3 R2 19 0.0 0.609 11.5 LOS B 10.4 74.2 0.58 0.53 46.6

Approach 795 5.2 0.609 7.0 LOS A 10.4 74.2 0.56 0.55 49.2

East: Service Station

4 L2 4 2.0 0.202 32.2 LOS C 1.2 8.3 0.92 0.72 29.6

5 T1 7 2.0 0.202 26.6 LOS C 1.2 8.3 0.92 0.72 16.6

6 R2 31 2.0 0.202 32.1 LOS C 1.2 8.3 0.92 0.72 19.8

Approach 42 2.0 0.202 31.2 LOS C 1.2 8.3 0.92 0.72 20.6

North: Lakeside Drive

7 L2 5 0.0 0.115 9.8 LOS A 1.6 11.3 0.40 0.34 20.2

8 T1 139 2.0 0.115 4.2 LOS A 1.6 11.3 0.40 0.34 53.3

9 R2 180 11.0 0.544 18.2 LOS B 3.9 30.2 0.75 0.79 25.6

Approach 324 7.0 0.544 12.1 LOS B 3.9 30.2 0.59 0.59 37.9

West: Riveredge Boulevard

10 L2 587 3.0 0.323 5.3 LOS A 0.0 0.0 0.00 0.53 44.7

11 T1 18 0.0 0.599 27.8 LOS C 4.5 33.8 0.98 0.82 16.1

12 R2 133 11.0 0.599 33.1 LOS C 4.5 33.8 0.98 0.82 28.2

Approach 738 4.4 0.599 10.9 LOS B 4.5 33.8 0.20 0.59 37.3

All Vehicles 1899 5.1 0.609 9.9 LOS A 10.4 74.2 0.43 0.58 42.6

Site Level of Service (LOS) Method: Delay (SIDRA). 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.

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P3 North Full Crossing 53 24.4 LOS C 0.1 0.1 0.90 0.90

P4 West Full Crossing 53 6.1 LOS A 0.0 0.0 0.45 0.45

All Pedestrians 105 15.2 LOS B 0.68 0.68

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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LANE SUMMARY

Site: 1v [Lakeside / Riveredge AM 2023 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 60 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Lakeside Drive

Lane 1 135 21.0 996 0.135 100 11.0 LOS B 1.7 13.6 Short 20 0.0 NA

Lane 2 660 1.9 1083
1

0.609 100 6.3 LOS A 10.4 74.2 Full 420 0.0 0.0

Approach 795 5.2 0.609 7.0 LOS A 10.4 74.2

East: Service Station

Lane 1 42 2.0 209 0.202 100 31.2 LOS C 1.2 8.3 Full 100 0.0 0.0

Approach 42 2.0 0.202 31.2 LOS C 1.2 8.3

North: Lakeside Drive

Lane 1 144 1.9 1250 0.115 100 4.4 LOS A 1.6 11.3 Short 25 0.0 NA

Lane 2 180 11.0 331 0.544 100 18.2 LOS B 3.9 30.2 Full 160 0.0 0.0

Approach 324 7.0 0.544 12.1 LOS B 3.9 30.2

West: Riveredge Boulevard

Lane 1 587 3.0 1818 0.323 100 5.3 LOS A 0.0 0.0 Short 20 0.0 NA

Lane 2 151 9.7 251 0.599 100 32.5 LOS C 4.5 33.8 Full 85 0.0 0.0

Approach 738 4.4 0.599 10.9 LOS B 4.5 33.8

Intersectio

n
1899 5.1 0.609 9.9 LOS A 10.4 74.2

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

Lane LOS values are based on average delay per lane.

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

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.
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PHASING SUMMARY

Site: 1v [Lakeside / Riveredge AM 2023 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 60 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program
Sequence: Two phase
Reference Phase: Phase B
Input Sequence: A, B
Output Sequence: A, B

Phase Timing Results

Phase A B

Phase Change Time (sec) 15 0

Green Time (sec) 39 9

Yellow Time (sec) 4 4

All-Red Time (sec) 2 2

Phase Time (sec) 45 15

Phase Split 75% 25%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Lakeside / Riveredge AM 2023 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Lakeside / Riveredge AM 2023 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Lakeside Drive

1 L2 21 21.0 0.015 6.0 LOS A 0.1 0.5 0.11 0.51 46.8

2 T1 641 2.0 0.333 0.0 LOS A 0.0 0.0 0.00 0.00 59.9

Approach 662 2.6 0.333 0.2 LOS A 0.1 0.5 0.00 0.02 59.4

North: Lakeside Drive

8 T1 139 2.0 0.072 0.0 LOS A 0.0 0.0 0.00 0.00 60.0

9 R2 38 11.0 0.047 8.8 LOS A 0.2 1.4 0.58 0.74 33.6

Approach 177 3.9 0.072 1.9 NA 0.2 1.4 0.12 0.16 55.4

West: Riveredge Boulevard

10 L2 181 3.0 0.433 11.9 LOS B 2.1 15.1 0.71 0.97 30.0

12 R2 36 11.0 0.433 22.2 LOS C 2.1 15.1 0.71 0.97 39.5

Approach 217 4.3 0.433 13.6 LOS B 2.1 15.1 0.71 0.97 32.2

All Vehicles 1056 3.2 0.433 3.2 NA 2.1 15.1 0.17 0.24 53.4

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site 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 (Akçelik M3D).

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

Site: 1 [Lakeside / Riveredge AM 2023 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Lakeside Drive

Lane 1 21 21.0 1428 0.015 100 6.0 LOS A 0.1 0.5 Short 60 0.0 NA

Lane 2 641 2.0 1925 0.333 100 0.0 LOS A 0.0 0.0 Full 420 0.0 0.0

Approach 662 2.6 0.333 0.2 LOS A 0.1 0.5

North: Lakeside Drive

Lane 1 139 2.0 1925 0.072 100 0.0 LOS A 0.0 0.0 Full 160 0.0 0.0

Lane 2 38 11.0 805 0.047 100 8.8 LOS A 0.2 1.4 Short 75 0.0 NA

Approach 177 3.9 0.072 1.9 NA 0.2 1.4

West: Riveredge Boulevard

Lane 1 217 4.3 501 0.433 100 13.6 LOS B 2.1 15.1 Full 85 0.0 0.0

Approach 217 4.3 0.433 13.6 LOS B 2.1 15.1

Intersectio

n
1056 3.2 0.433 3.2 NA 2.1 15.1

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

Lane LOS values are based on average delay per lane.

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

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 lanes.

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

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

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

Site: 1v [Lakeside / Riveredge PM 2023 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1v [Lakeside / Riveredge PM 2023 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 70 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Lakeside Drive

1 L2 109 0.0 0.243 29.0 LOS C 3.1 21.6 0.84 0.76 29.8

2 T1 374 1.0 0.888 37.8 LOS D 15.6 110.0 0.98 1.07 29.0

3 R2 13 0.0 0.888 43.3 LOS D 15.6 110.0 0.98 1.07 26.3

Approach 496 0.8 0.888 36.0 LOS D 15.6 110.0 0.95 1.00 29.1

East: Service Station

4 L2 15 2.0 0.196 36.5 LOS D 1.4 9.7 0.93 0.71 28.3

5 T1 18 2.0 0.196 31.0 LOS C 1.4 9.7 0.93 0.71 15.6

6 R2 9 2.0 0.196 36.5 LOS D 1.4 9.7 0.93 0.71 18.8

Approach 42 2.0 0.196 34.1 LOS C 1.4 9.7 0.93 0.71 21.8

North: Lakeside Drive

7 L2 20 0.0 0.184 9.4 LOS A 2.9 20.4 0.37 0.34 20.3

8 T1 231 0.0 0.184 3.8 LOS A 2.9 20.4 0.37 0.34 53.6

9 R2 547 1.0 0.695 22.7 LOS C 12.0 85.0 0.87 0.94 22.9

Approach 798 0.7 0.695 16.9 LOS B 12.0 85.0 0.71 0.75 31.5

West: Riveredge Boulevard

10 L2 211 5.0 0.117 5.3 LOS A 0.0 0.0 0.00 0.52 44.4

11 T1 11 0.0 0.703 35.4 LOS D 5.1 38.2 1.00 0.88 13.7

12 R2 131 8.0 0.703 40.7 LOS D 5.1 38.2 1.00 0.88 25.3

Approach 352 6.0 0.703 19.4 LOS B 5.1 38.2 0.40 0.66 30.9

All Vehicles 1687 1.8 0.888 23.5 LOS C 15.6 110.0 0.72 0.81 30.1

Site Level of Service (LOS) Method: Delay (SIDRA). 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.

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P3 North Full Crossing 53 29.3 LOS C 0.1 0.1 0.92 0.92

P4 West Full Crossing 53 23.3 LOS C 0.1 0.1 0.82 0.82

All Pedestrians 105 26.3 LOS C 0.87 0.87

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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LANE SUMMARY

Site: 1v [Lakeside / Riveredge PM 2023 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 70 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Lakeside Drive

Lane 1 109 0.0 451 0.243 100 29.0 LOS C 3.1 21.6 Short 20 0.0 NA

Lane 2 386 1.0 435
1

0.888 100 38.0 LOS D 15.6 110.0 Full 420 0.0 0.0

Approach 496 0.8 0.888 36.0 LOS D 15.6 110.0

East: Service Station

Lane 1 42 2.0 214 0.196 100 34.1 LOS C 1.4 9.7 Full 100 0.0 0.0

Approach 42 2.0 0.196 34.1 LOS C 1.4 9.7

North: Lakeside Drive

Lane 1 251 0.0 1360 0.184 100 4.3 LOS A 2.9 20.4 Short 25 0.0 NA

Lane 2 547 1.0 787 0.695 100 22.7 LOS C 12.0 85.0 Full 160 0.0 0.0

Approach 798 0.7 0.695 16.9 LOS B 12.0 85.0

West: Riveredge Boulevard

Lane 1 211 5.0 1793 0.117 100 5.3 LOS A 0.0 0.0 Short 20 0.0 NA

Lane 2 141 7.4 201 0.703 100 40.3 LOS D 5.1 38.2 Full 85 0.0 0.0

Approach 352 6.0 0.703 19.4 LOS B 5.1 38.2

Intersectio

n
1687 1.8 0.888 23.5 LOS C 15.6 110.0

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

Lane LOS values are based on average delay per lane.

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

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.
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PHASING SUMMARY

Site: 1v [Lakeside / Riveredge PM 2023 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 70 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program
Sequence: Opposed Turns
Reference Phase: Phase B
Input Sequence: A, A1, B
Output Sequence: A, A1, B

Phase Timing Results

Phase A A1 B

Phase Change Time (sec) 15 40 0

Green Time (sec) 19 24 9

Yellow Time (sec) 4 4 4

All-Red Time (sec) 2 2 2

Phase Time (sec) 25 30 15

Phase Split 36% 43% 21%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Lakeside / Riveredge PM 2023 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Lakeside / Riveredge PM 2023 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Lakeside Drive

1 L2 42 0.0 0.028 5.9 LOS A 0.1 0.8 0.20 0.52 47.0

2 T1 374 1.0 0.193 0.0 LOS A 0.0 0.0 0.00 0.00 60.0

Approach 416 0.9 0.193 0.6 LOS A 0.1 0.8 0.02 0.05 58.5

North: Lakeside Drive

8 T1 231 0.0 0.118 0.0 LOS A 0.0 0.0 0.00 0.00 60.0

9 R2 109 1.0 0.088 6.8 LOS A 0.4 2.7 0.44 0.65 36.2

Approach 340 0.3 0.118 2.2 NA 0.4 2.7 0.14 0.21 53.9

West: Riveredge Boulevard

10 L2 53 5.0 0.150 7.3 LOS A 0.5 4.0 0.54 0.75 33.7

12 R2 33 8.0 0.150 14.4 LOS B 0.5 4.0 0.54 0.75 42.9

Approach 85 6.1 0.150 10.0 LOS A 0.5 4.0 0.54 0.75 38.3

All Vehicles 841 1.2 0.193 2.2 NA 0.5 4.0 0.12 0.19 54.7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site 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 (Akçelik M3D).

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

Site: 1 [Lakeside / Riveredge PM 2023 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Lakeside Drive

Lane 1 42 0.0 1492 0.028 100 5.9 LOS A 0.1 0.8 Short 60 0.0 NA

Lane 2 374 1.0 1937 0.193 100 0.0 LOS A 0.0 0.0 Full 420 0.0 0.0

Approach 416 0.9 0.193 0.6 LOS A 0.1 0.8

North: Lakeside Drive

Lane 1 231 0.0 1950 0.118 100 0.0 LOS A 0.0 0.0 Full 160 0.0 0.0

Lane 2 109 1.0 1244 0.088 100 6.8 LOS A 0.4 2.7 Short 75 0.0 NA

Approach 340 0.3 0.118 2.2 NA 0.4 2.7

West: Riveredge Boulevard

Lane 1 85 6.1 567 0.150 100 10.0 LOS A 0.5 4.0 Full 85 0.0 0.0

Approach 85 6.1 0.150 10.0 LOS A 0.5 4.0

Intersectio

n
841 1.2 0.193 2.2 NA 0.5 4.0

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

Lane LOS values are based on average delay per lane.

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

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 lanes.

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

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

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

Site: 1v [Lakeside / Riveredge AM 2033 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1v [Lakeside / Riveredge AM 2033 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 60 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Lakeside Drive

1 L2 137 21.0 0.134 10.5 LOS B 1.6 13.2 0.42 0.68 41.9

2 T1 621 2.0 0.571 5.4 LOS A 9.4 67.2 0.54 0.49 51.9

3 R2 19 0.0 0.571 10.9 LOS B 9.4 67.2 0.54 0.49 47.3

Approach 777 5.3 0.571 6.5 LOS A 9.4 67.2 0.52 0.52 49.9

East: Service Station

4 L2 3 2.0 0.230 33.4 LOS C 1.2 8.6 0.94 0.73 29.0

5 T1 7 2.0 0.230 27.9 LOS C 1.2 8.6 0.94 0.73 16.1

6 R2 32 2.0 0.230 33.4 LOS C 1.2 8.6 0.94 0.73 19.3

Approach 42 2.0 0.230 32.4 LOS C 1.2 8.6 0.94 0.73 19.8

North: Lakeside Drive

7 L2 5 0.0 0.032 9.1 LOS A 0.4 2.9 0.36 0.32 20.3

8 T1 36 2.0 0.032 3.6 LOS A 0.4 2.9 0.36 0.32 53.5

9 R2 169 11.0 0.479 16.3 LOS B 3.4 25.9 0.68 0.77 27.0

Approach 211 9.2 0.479 14.0 LOS B 3.4 25.9 0.62 0.68 31.7

West: Riveredge Boulevard

10 L2 631 3.0 0.347 5.3 LOS A 0.0 0.0 0.00 0.52 44.7

11 T1 18 0.0 0.467 27.8 LOS C 3.1 23.3 0.97 0.77 16.2

12 R2 88 11.0 0.467 33.1 LOS C 3.1 23.3 0.97 0.77 28.4

Approach 737 3.9 0.467 9.2 LOS A 3.1 23.3 0.14 0.56 39.0

All Vehicles 1766 5.1 0.571 9.1 LOS A 9.4 67.2 0.38 0.56 43.1

Site Level of Service (LOS) Method: Delay (SIDRA). 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.

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P3 North Full Crossing 53 24.4 LOS C 0.1 0.1 0.90 0.90

P4 West Full Crossing 53 5.6 LOS A 0.0 0.0 0.43 0.43

All Pedestrians 105 15.0 LOS B 0.67 0.67

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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LANE SUMMARY

Site: 1v [Lakeside / Riveredge AM 2033 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 60 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Lakeside Drive

Lane 1 137 21.0 1023 0.134 100 10.5 LOS B 1.6 13.2 Short 20 0.0 NA

Lane 2 640 1.9 1121
1

0.571 100 5.6 LOS A 9.4 67.2 Full 420 0.0 0.0

Approach 777 5.3 0.571 6.5 LOS A 9.4 67.2

East: Service Station

Lane 1 42 2.0 183 0.230 100 32.4 LOS C 1.2 8.6 Full 100 0.0 0.0

Approach 42 2.0 0.230 32.4 LOS C 1.2 8.6

North: Lakeside Drive

Lane 1 41 1.7 1277 0.032 100 4.3 LOS A 0.4 2.9 Short 25 0.0 NA

Lane 2 169 11.0 354 0.479 100 16.3 LOS B 3.4 25.9 Full 160 0.0 0.0

Approach 211 9.2 0.479 14.0 LOS B 3.4 25.9

West: Riveredge Boulevard

Lane 1 631 3.0 1818 0.347 100 5.3 LOS A 0.0 0.0 Short 20 0.0 NA

Lane 2 106 9.1 228 0.467 100 32.2 LOS C 3.1 23.3 Full 85 0.0 0.0

Approach 737 3.9 0.467 9.2 LOS A 3.1 23.3

Intersectio

n
1766 5.1 0.571 9.1 LOS A 9.4 67.2

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

Lane LOS values are based on average delay per lane.

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

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.
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PHASING SUMMARY

Site: 1v [Lakeside / Riveredge AM 2033 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 60 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program
Sequence: Two phase
Reference Phase: Phase B
Input Sequence: A, B
Output Sequence: A, B

Phase Timing Results

Phase A B

Phase Change Time (sec) 14 0

Green Time (sec) 40 8

Yellow Time (sec) 4 4

All-Red Time (sec) 2 2

Phase Time (sec) 46 14

Phase Split 77% 23%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Lakeside / Riveredge AM 2033 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Lakeside / Riveredge AM 2033 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Lakeside Drive

1 L2 22 21.0 0.015 5.9 LOS A 0.1 0.5 0.09 0.51 46.9

2 T1 621 2.0 0.323 0.0 LOS A 0.0 0.0 0.00 0.00 59.9

Approach 643 2.7 0.323 0.2 LOS A 0.1 0.5 0.00 0.02 59.4

North: Lakeside Drive

8 T1 36 2.0 0.019 0.0 LOS A 0.0 0.0 0.00 0.00 60.0

9 R2 27 11.0 0.033 8.6 LOS A 0.1 1.0 0.57 0.72 33.8

Approach 63 5.9 0.033 3.7 NA 0.1 1.0 0.25 0.31 50.3

West: Riveredge Boulevard

10 L2 188 3.0 0.379 11.0 LOS B 1.8 12.7 0.66 0.92 31.9

12 R2 26 11.0 0.379 17.4 LOS C 1.8 12.7 0.66 0.92 41.0

Approach 215 4.0 0.379 11.8 LOS B 1.8 12.7 0.66 0.92 33.5

All Vehicles 921 3.2 0.379 3.2 NA 1.8 12.7 0.17 0.25 53.3

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site 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 (Akçelik M3D).

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

Site: 1 [Lakeside / Riveredge AM 2033 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Lakeside Drive

Lane 1 22 21.0 1443 0.015 100 5.9 LOS A 0.1 0.5 Short 60 0.0 NA

Lane 2 621 2.0 1925 0.323 100 0.0 LOS A 0.0 0.0 Full 420 0.0 0.0

Approach 643 2.7 0.323 0.2 LOS A 0.1 0.5

North: Lakeside Drive

Lane 1 36 2.0 1925 0.019 100 0.0 LOS A 0.0 0.0 Full 160 0.0 0.0

Lane 2 27 11.0 831 0.033 100 8.6 LOS A 0.1 1.0 Short 75 0.0 NA

Approach 63 5.9 0.033 3.7 NA 0.1 1.0

West: Riveredge Boulevard

Lane 1 215 4.0 567 0.379 100 11.8 LOS B 1.8 12.7 Full 85 0.0 0.0

Approach 215 4.0 0.379 11.8 LOS B 1.8 12.7

Intersectio

n
921 3.2 0.379 3.2 NA 1.8 12.7

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

Lane LOS values are based on average delay per lane.

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

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 lanes.

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

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

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

Site: 1v [Lakeside / Riveredge PM 2033 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1v [Lakeside / Riveredge PM 2033 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 60 seconds (User-Given Phase Times)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Lakeside Drive

1 L2 89 0.0 0.193 25.2 LOS C 2.1 14.8 0.82 0.75 31.8

2 T1 367 1.0 0.798 25.6 LOS C 11.5 81.4 0.95 0.94 34.8

3 R2 13 0.0 0.798 31.1 LOS C 11.5 81.4 0.95 0.94 31.6

Approach 469 0.8 0.798 25.7 LOS C 11.5 81.4 0.93 0.90 34.1

East: Service Station

4 L2 15 2.0 0.168 30.8 LOS C 1.1 8.1 0.91 0.70 30.9

5 T1 18 2.0 0.168 25.2 LOS C 1.1 8.1 0.91 0.70 17.8

6 R2 9 2.0 0.168 30.8 LOS C 1.1 8.1 0.91 0.70 21.0

Approach 42 2.0 0.168 28.4 LOS C 1.1 8.1 0.91 0.70 24.3

North: Lakeside Drive

7 L2 20 0.0 0.128 8.7 LOS A 1.7 11.6 0.35 0.33 20.5

8 T1 154 0.0 0.128 3.2 LOS A 1.7 11.6 0.35 0.33 54.2

9 R2 582 1.0 0.756 22.8 LOS C 12.2 86.2 0.91 0.98 22.8

Approach 756 0.8 0.756 18.4 LOS B 12.2 86.2 0.78 0.83 28.9

West: Riveredge Boulevard

10 L2 243 5.0 0.136 5.3 LOS A 0.0 0.0 0.00 0.52 44.4

11 T1 11 0.0 0.683 29.2 LOS C 5.0 37.0 1.00 0.87 15.5

12 R2 151 8.0 0.683 34.5 LOS C 5.0 37.0 1.00 0.87 27.6

Approach 404 6.0 0.683 16.8 LOS B 5.0 37.0 0.40 0.66 32.9

All Vehicles 1672 2.1 0.798 20.3 LOS C 12.2 86.2 0.73 0.81 31.5

Site Level of Service (LOS) Method: Delay (SIDRA). 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.

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P3 North Full Crossing 53 24.4 LOS C 0.1 0.1 0.90 0.90

P4 West Full Crossing 53 20.1 LOS C 0.1 0.1 0.82 0.82

All Pedestrians 105 22.2 LOS C 0.86 0.86

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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LANE SUMMARY

Site: 1v [Lakeside / Riveredge PM 2033 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 60 seconds (User-Given Phase Times)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Lakeside Drive

Lane 1 89 0.0 464 0.193 100 25.2 LOS C 2.1 14.8 Short 20 0.0 NA

Lane 2 380 1.0 476
1

0.798 100 25.8 LOS C 11.5 81.4 Full 420 0.0 0.0

Approach 469 0.8 0.798 25.7 LOS C 11.5 81.4

East: Service Station

Lane 1 42 2.0 251 0.168 100 28.4 LOS C 1.1 8.1 Full 100 0.0 0.0

Approach 42 2.0 0.168 28.4 LOS C 1.1 8.1

North: Lakeside Drive

Lane 1 174 0.0 1357 0.128 100 3.8 LOS A 1.7 11.6 Short 25 0.0 NA

Lane 2 582 1.0 769 0.756 100 22.8 LOS C 12.2 86.2 Full 160 0.0 0.0

Approach 756 0.8 0.756 18.4 LOS B 12.2 86.2

West: Riveredge Boulevard

Lane 1 243 5.0 1793 0.136 100 5.3 LOS A 0.0 0.0 Short 20 0.0 NA

Lane 2 161 7.5 236 0.683 100 34.2 LOS C 5.0 37.0 Full 85 0.0 0.0

Approach 404 6.0 0.683 16.8 LOS B 5.0 37.0

Intersectio

n
1672 2.1 0.798 20.3 LOS C 12.2 86.2

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

Lane LOS values are based on average delay per lane.

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

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.
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PHASING SUMMARY

Site: 1v [Lakeside / Riveredge PM 2033 WD TS-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 60 seconds (User-Given Phase Times)

Phase Times specified by the user
Sequence: Opposed Turns
Reference Phase: Phase B
Input Sequence: A, A1, B
Output Sequence: A, A1, B

Phase Timing Results

Phase A A1 B

Phase Change Time (sec) 12 35 0

Green Time (sec) 17 19 9

Yellow Time (sec) 4 4 4

All-Red Time (sec) 2 2 2

Phase Time (sec) 23 25 12

Phase Split 38% 42% 20%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Lakeside / Riveredge PM 2033 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Lakeside / Riveredge PM 2033 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Lakeside Drive

1 L2 22 0.0 0.015 6.0 LOS A 0.1 0.4 0.23 0.52 46.8

2 T1 367 1.0 0.190 0.0 LOS A 0.0 0.0 0.00 0.00 60.0

Approach 389 0.9 0.190 0.4 LOS A 0.1 0.4 0.01 0.03 59.1

North: Lakeside Drive

8 T1 154 0.0 0.079 0.0 LOS A 0.0 0.0 0.00 0.00 60.0

9 R2 144 1.0 0.115 6.8 LOS A 0.5 3.6 0.45 0.65 36.2

Approach 298 0.5 0.115 3.3 NA 0.5 3.6 0.22 0.32 50.4

West: Riveredge Boulevard

10 L2 85 5.0 0.229 7.3 LOS A 0.9 6.4 0.55 0.76 34.0

12 R2 53 8.0 0.229 13.7 LOS B 0.9 6.4 0.55 0.76 43.1

Approach 138 6.1 0.229 9.8 LOS A 0.9 6.4 0.55 0.76 38.5

All Vehicles 825 1.6 0.229 3.0 NA 0.9 6.4 0.18 0.26 52.8

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site 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 (Akçelik M3D).

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

Site: 1 [Lakeside / Riveredge PM 2033 W/O D-Final]

Without Dev Traffic
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Lakeside Drive

Lane 1 22 0.0 1447 0.015 100 6.0 LOS A 0.1 0.4 Short 60 0.0 NA

Lane 2 367 1.0 1937 0.190 100 0.0 LOS A 0.0 0.0 Full 420 0.0 0.0

Approach 389 0.9 0.190 0.4 LOS A 0.1 0.4

North: Lakeside Drive

Lane 1 154 0.0 1950 0.079 100 0.0 LOS A 0.0 0.0 Full 160 0.0 0.0

Lane 2 144 1.0 1253 0.115 100 6.8 LOS A 0.5 3.6 Short 75 0.0 NA

Approach 298 0.5 0.115 3.3 NA 0.5 3.6

West: Riveredge Boulevard

Lane 1 138 6.1 603 0.229 100 9.8 LOS A 0.9 6.4 Full 85 0.0 0.0

Approach 138 6.1 0.229 9.8 LOS A 0.9 6.4

Intersectio

n
825 1.6 0.229 3.0 NA 0.9 6.4

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

Lane LOS values are based on average delay per lane.

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

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 lanes.

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

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

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

Site: 1 [Railway / Queens / Putt AM 2016]

New Site
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Railway / Queens / Putt AM 2016]

New Site
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Phase Times)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue (S)

1 L2 159 8.1 0.588 21.8 LOS C 27.2 199.6 0.64 0.63 41.4

2 T1 1219 5.0 0.588 16.0 LOS B 27.2 199.6 0.63 0.60 42.7

3 R2 11 0.0 0.023 15.9 LOS B 0.3 1.9 0.39 0.64 38.3

Approach 1388 5.3 0.588 16.6 LOS B 27.2 199.6 0.63 0.60 42.5

East: Putt Street

4 L2 38 0.0 0.374 69.8 LOS E 5.0 34.8 0.97 0.76 19.4

5 T1 38 0.0 0.374 64.7 LOS E 5.0 34.8 0.97 0.76 14.2

6 R2 98 0.0 1.564 598.4 LOS F 21.9 153.6 1.00 1.62 1.8

Approach 174 0.0 1.564 366.6 LOS F 21.9 153.6 0.99 1.24 3.4

North: Railway Avenue (N)

7 L2 22 0.0 0.222 8.8 LOS A 5.3 38.5 0.25 0.25 21.3

8 T1 657 5.0 0.222 3.3 LOS A 5.3 38.6 0.25 0.24 55.3

9 R2 162 4.7 0.432 19.6 LOS B 6.3 45.7 0.78 0.81 33.9

Approach 841 4.8 0.432 6.6 LOS A 6.3 45.7 0.35 0.35 49.7

West: Queens Road

10 L2 136 6.6 0.793 77.8 LOS E 10.6 77.8 1.00 0.89 16.1

11 T1 11 0.0 0.793 72.1 LOS E 10.6 77.8 1.00 0.89 12.9

12 R2 106 4.8 0.918 93.6 LOS F 8.6 62.5 1.00 1.00 18.7

Approach 253 5.5 0.918 84.2 LOS F 10.6 77.8 1.00 0.94 17.3

All Vehicles 2656 4.8 1.564 42.8 LOS D 27.2 199.6 0.60 0.60 28.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P2 East Full Crossing 1 4.1 LOS A 0.0 0.0 0.24 0.24

P3 North Full Crossing 1 64.6 LOS F 0.0 0.0 0.96 0.96

All Pedestrians 2 34.4 LOS D 0.60 0.60

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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LANE SUMMARY

Site: 1 [Railway / Queens / Putt AM 2016]

New Site
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Phase Times)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue (S)

Lane 1 689 5.7 1172 0.588 100 17.4 LOS B 27.2 199.6 Full 450 0.0 0.0

Lane 2 689 5.0 1173
1

0.588 100 15.9 LOS B 26.9 196.7 Full 450 0.0 0.0

Lane 3 11 0.0 458 0.023 100 15.9 LOS B 0.3 1.9 Short 68 0.0 NA

Approach 1388 5.3 0.588 16.6 LOS B 27.2 199.6

East: Putt Street

Lane 1 76 0.0 202 0.374 24
5

67.2 LOS E 5.0 34.8 Short 30 0.0 NA

Lane 2 98 0.0 63 1.564 100 598.4 LOS F 21.9 153.6 Full 80 0.0 65.4

Approach 174 0.0 1.564 366.6 LOS F 21.9 153.6

North: Railway Avenue (N)

Lane 1 339 4.7 1525 0.222 100 3.7 LOS A 5.3 38.5 Full 210 0.0 0.0

Lane 2 340 5.0 1527 0.222 100 3.3 LOS A 5.3 38.6 Full 210 0.0 0.0

Lane 3 162 4.7 375 0.432 100 19.6 LOS B 6.3 45.7 Short 100 0.0 NA

Approach 841 4.8 0.432 6.6 LOS A 6.3 45.7

West: Queens Road

Lane 1 146 6.1 184
1

0.793 100 77.4 LOS E 10.6 77.8 Short 40 0.0 NA

Lane 2 106 4.8 116 0.918 100 93.6 LOS F 8.6 62.5 Full 250 0.0 0.0

Approach 253 5.5 0.918 84.2 LOS F 10.6 77.8

Intersectio

n
2656 4.8 1.564 42.8 LOS D 27.2 199.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

5 Lane under-utilisation found by the program
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PHASING SUMMARY

Site: 1 [Railway / Queens / Putt AM 2016]

New Site
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Phase Times)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times specified by the user
Sequence: Variable Phasing
Reference Phase: Phase A
Input Sequence: A, B, C, D*
Output Sequence: A, B, C
(* Variable Phase)

Phase Timing Results

Phase A B C

Phase Change Time (sec) 0 95 116

Green Time (sec) 89 15 19

Yellow Time (sec) 4 4 4

All-Red Time (sec) 2 2 2

Phase Time (sec) 95 21 25

Phase Split 67% 15% 18%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Railway / Queens / Putt PM 2016]

New Site
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Railway / Queens / Putt PM 2016]

New Site
Signals - Fixed Time Isolated    Cycle Time = 138 seconds (User-Given Phase Times)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue (S)

1 L2 116 8.0 0.430 20.3 LOS C 16.9 124.0 0.56 0.56 42.4

2 T1 869 5.0 0.430 14.5 LOS B 16.9 123.6 0.56 0.53 43.8

3 R2 15 0.0 0.079 17.4 LOS B 0.4 2.9 0.42 0.66 37.2

Approach 1000 5.3 0.430 15.2 LOS B 16.9 124.0 0.56 0.53 43.5

East: Putt Street

4 L2 16 0.0 0.084 66.5 LOS E 1.0 6.8 0.94 0.69 19.5

5 T1 16 0.0 0.234 67.8 LOS E 1.9 13.2 0.98 0.72 13.8

6 R2 13 0.0 0.234 73.0 LOS E 1.9 13.2 0.98 0.72 12.3

Approach 44 0.0 0.234 68.8 LOS E 1.9 13.2 0.96 0.71 15.5

North: Railway Avenue (N)

7 L2 144 0.0 0.449 9.6 LOS A 13.3 96.3 0.32 0.38 20.7

8 T1 1229 5.0 0.449 4.0 LOS A 13.4 97.5 0.32 0.33 53.9

9 R2 553 4.7 1.076 148.3 LOS F 60.3 439.2 1.00 1.27 9.6

Approach 1926 4.5 1.076 45.8 LOS D 60.3 439.2 0.52 0.61 25.3

West: Queens Road

10 L2 81 6.6 0.525 71.2 LOS E 6.3 46.4 0.99 0.78 17.3

11 T1 15 0.0 0.525 65.5 LOS E 6.3 46.4 0.99 0.78 13.9

12 R2 203 4.8 1.791 801.1 LOS F 51.8 377.3 1.00 2.13 3.1

Approach 299 5.0 1.791 567.0 LOS F 51.8 377.3 1.00 1.70 3.8

All Vehicles 3269 4.7 1.791 84.4 LOS F 60.3 439.2 0.58 0.68 18.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P2 East Full Crossing 1 3.9 LOS A 0.0 0.0 0.24 0.24

P3 North Full Crossing 1 63.1 LOS F 0.0 0.0 0.96 0.96

All Pedestrians 2 33.5 LOS D 0.60 0.60

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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LANE SUMMARY

Site: 1 [Railway / Queens / Putt PM 2016]

New Site
Signals - Fixed Time Isolated    Cycle Time = 138 seconds (User-Given Phase Times)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue (S)

Lane 1 491 5.7 1143 0.430 100 15.9 LOS B 16.9 124.0 Full 450 0.0 0.0

Lane 2 494 5.0 1151
1

0.430 100 14.5 LOS B 16.9 123.6 Full 450 0.0 0.0

Lane 3 15 0.0 186 0.079 100 17.4 LOS B 0.4 2.9 Short 68 0.0 NA

Approach 1000 5.3 0.430 15.2 LOS B 16.9 124.0

East: Putt Street

Lane 1 16 0.0 188 0.084 36
5

66.5 LOS E 1.0 6.8 Short 30 0.0 NA

Lane 2 28 0.0 121 0.234 100 70.1 LOS E 1.9 13.2 Full 80 0.0 0.0

Approach 44 0.0 0.234 68.8 LOS E 1.9 13.2

North: Railway Avenue (N)

Lane 1 686 3.9 1527 0.449 100 5.2 LOS A 13.3 96.3 Full 210 0.0 0.0

Lane 2 688 5.0 1533 0.449 100 4.0 LOS A 13.4 97.5 Full 210 0.0 73.7
8

Lane 3 553 4.7 514 1.076 100 148.3 LOS F 60.3 439.2 Short 100 0.0 NA

Approach 1926 4.5 1.076 45.8 LOS D 60.3 439.2

West: Queens Road

Lane 1 96 5.5 183 0.525 100 70.3 LOS E 6.3 46.4 Short 40 0.0 NA

Lane 2 203 4.8 113 1.791 100 801.1 LOS F 51.8 377.3 Full 250 0.0 42.7

Approach 299 5.0 1.791 567.0 LOS F 51.8 377.3

Intersectio

n
3269 4.7 1.791 84.4 LOS F 60.3 439.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

5 Lane under-utilisation found by the program

8 Probability of Blockage has been set on the basis of a queue that overflows from a short lane.
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PHASING SUMMARY

Site: 1 [Railway / Queens / Putt PM 2016]

New Site
Signals - Fixed Time Isolated    Cycle Time = 138 seconds (User-Given Phase Times)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times specified by the user
Sequence: Variable Phasing
Reference Phase: Phase A
Input Sequence: A, B, C, D*
Output Sequence: A, B, C
(* Variable Phase)

Phase Timing Results

Phase A B C

Phase Change Time (sec) 0 91 111

Green Time (sec) 85 14 21

Yellow Time (sec) 4 4 4

All-Red Time (sec) 2 2 2

Phase Time (sec) 91 20 27

Phase Split 66% 14% 20%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Railway / Queens / Putt AM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Railway / Queens / Putt AM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 80 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue (S)

1 L2 198 8.1 0.771 28.3 LOS C 21.8 160.6 0.91 0.87 37.2

2 T1 1793 5.0 0.834 25.9 LOS C 27.1 197.7 0.94 0.93 36.4

3 R2 13 0.0 0.044 19.8 LOS B 0.3 2.0 0.60 0.67 35.6

Approach 2003 5.3 0.834 26.1 LOS C 27.1 197.7 0.94 0.92 36.5

East: Putt Street

4 L2 40 0.0 0.246 44.1 LOS D 1.5 10.8 0.97 0.73 25.0

5 T1 38 0.0 0.837 46.2 LOS D 6.1 42.8 1.00 0.96 17.7

6 R2 100 0.0 0.837 51.3 LOS D 6.1 42.8 1.00 0.96 15.8

Approach 178 0.0 0.837 48.6 LOS D 6.1 42.8 0.99 0.90 18.5

North: Railway Avenue (N)

7 L2 26 0.0 0.411 15.1 LOS B 9.6 70.1 0.58 0.53 19.0

8 T1 886 5.0 0.411 9.6 LOS A 9.6 70.3 0.58 0.52 48.4

9 R2 194 4.7 0.811 30.3 LOS C 5.2 37.7 1.00 0.93 28.2

Approach 1106 4.8 0.811 13.4 LOS B 9.6 70.3 0.66 0.59 43.5

West: Queens Road

10 L2 139 6.6 0.832 51.1 LOS D 6.6 48.3 1.00 0.96 21.4

11 T1 9 0.0 0.832 45.4 LOS D 6.6 48.3 1.00 0.96 17.7

12 R2 113 4.8 0.627 46.0 LOS D 4.6 33.3 1.00 0.82 28.7

Approach 261 5.5 0.832 48.7 LOS D 6.6 48.3 1.00 0.90 24.6

All Vehicles 3548 4.9 0.837 24.9 LOS C 27.1 197.7 0.86 0.82 36.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P2 East Full Crossing 1 10.0 LOS B 0.0 0.0 0.50 0.50

P3 North Full Crossing 1 34.2 LOS D 0.0 0.0 0.93 0.93

All Pedestrians 2 22.1 LOS C 0.71 0.71

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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LANE SUMMARY

Site: 1 [Railway / Queens / Putt AM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 80 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue (S)

Lane 1 622 6.0 807 0.771 92
6

24.4 LOS C 21.8 160.6 Short 165 0.0 NA

Lane 2 689 5.0 826 0.834 100 27.0 LOS C 27.1 197.7 Full 450 0.0 0.0

Lane 3 679 5.0 813
1

0.834 100 26.9 LOS C 26.5 193.4 Full 450 0.0 0.0

Lane 4 13 0.0 289 0.044 100 19.8 LOS B 0.3 2.0 Short 68 0.0 NA

Approach 2003 5.3 0.834 26.1 LOS C 27.1 197.7

East: Putt Street

Lane 1 40 0.0 163 0.246 29
5

44.1 LOS D 1.5 10.8 Short 30 0.0 NA

Lane 2 138 0.0 165 0.837 100 49.9 LOS D 6.1 42.8 Full 80 0.0 0.0

Approach 178 0.0 0.837 48.6 LOS D 6.1 42.8

North: Railway Avenue (N)

Lane 1 456 4.7 1108 0.411 100 9.9 LOS A 9.6 70.1 Full 210 0.0 0.0

Lane 2 457 5.0 1110 0.411 100 9.6 LOS A 9.6 70.3 Full 210 0.0 0.0

Lane 3 194 4.7 239 0.811 100 30.3 LOS C 5.2 37.7 Short 170 0.0 NA

Approach 1106 4.8 0.811 13.4 LOS B 9.6 70.3

West: Queens Road

Lane 1 148 6.1 178 0.832 100 50.7 LOS D 6.6 48.3 Short 55 0.0 NA

Lane 2 113 4.8 180 0.627 75
5

46.0 LOS D 4.6 33.3 Full 250 0.0 0.0

Approach 261 5.5 0.832 48.7 LOS D 6.6 48.3

Intersectio

n
3548 4.9 0.837 24.9 LOS C 27.1 197.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

5 Lane under-utilisation found by the program

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Railway / Queens / Putt AM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 80 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program
Sequence: Variable Phasing 1
Reference Phase: Phase A
Input Sequence: A, B, B1, C, D*
Output Sequence: A, B, B1, C
(* Variable Phase)

Phase Timing Results

Phase A B B1 C

Phase Change Time (sec) 0 41 55 68

Green Time (sec) 35 8 7 6

Yellow Time (sec) 4 4 4 4

All-Red Time (sec) 2 2 2 2

Phase Time (sec) 41 14 13 12

Phase Split 51% 18% 16% 15%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied



SITE LAYOUT

Site: 1 [Railway / Queens / Putt AM 2023 W/O D-Final]

Without Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Railway / Queens / Putt AM 2023 W/O D-Final]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue (S)

1 L2 160 8.0 0.717 26.9 LOS C 37.9 277.9 0.77 0.73 38.3

2 T1 1423 5.0 0.717 21.0 LOS C 37.9 277.9 0.76 0.71 39.2

3 R2 11 0.0 0.030 18.1 LOS B 0.3 2.1 0.43 0.65 36.7

Approach 1594 5.3 0.717 21.6 LOS C 37.9 277.9 0.76 0.71 39.1

East: Putt Street

4 L2 38 0.0 0.186 58.4 LOS E 3.7 25.7 0.89 0.73 21.7

5 T1 38 0.0 0.715 59.0 LOS E 8.0 56.3 0.93 0.77 15.0

6 R2 100 0.0 0.715 74.9 LOS E 8.0 56.3 1.00 0.86 11.7

Approach 176 0.0 0.715 67.9 LOS E 8.0 56.3 0.96 0.81 14.5

North: Railway Avenue (N)

7 L2 26 0.0 0.307 12.1 LOS B 9.7 70.7 0.37 0.35 20.1

8 T1 829 5.0 0.307 6.6 LOS A 9.7 71.0 0.37 0.34 51.5

9 R2 194 4.7 0.722 46.5 LOS D 10.1 73.7 1.00 0.96 22.1

Approach 1049 4.8 0.722 14.1 LOS B 10.1 73.7 0.48 0.45 42.7

West: Queens Road

10 L2 139 6.6 0.469 62.3 LOS E 9.3 68.3 0.95 0.80 18.8

11 T1 9 0.0 0.469 56.7 LOS E 9.3 68.3 0.95 0.80 15.3

12 R2 105 4.8 0.647 73.4 LOS E 7.3 53.1 1.00 0.82 21.9

Approach 254 5.6 0.647 66.7 LOS E 9.3 68.3 0.97 0.81 20.2

All Vehicles 3073 4.8 0.722 25.4 LOS C 37.9 277.9 0.69 0.64 35.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P2 East Full Crossing 1 6.9 LOS A 0.0 0.0 0.31 0.31

P3 North Full Crossing 1 60.9 LOS F 0.0 0.0 0.93 0.93

All Pedestrians 2 33.9 LOS D 0.62 0.62

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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LANE SUMMARY

Site: 1 [Railway / Queens / Putt AM 2023 W/O D-Final]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue (S)

Lane 1 795 5.6 1108 0.717 100 22.4 LOS C 37.9 277.9 Full 450 0.0 0.0

Lane 2 788 5.0 1098
1

0.717 100 20.9 LOS C 36.9 269.1 Full 450 0.0 0.0

Lane 3 11 0.0 353 0.030 100 18.1 LOS B 0.3 2.1 Short 68 0.0 NA

Approach 1594 5.3 0.717 21.6 LOS C 37.9 277.9

East: Putt Street

Lane 1 62 0.0 336 0.186 26
6

56.3 LOS E 3.7 25.7 Short 30 0.0 NA

Lane 2 113 0.0 159 0.715 100 74.3 LOS E 8.0 56.3 Full 80 0.0 0.0

Approach 176 0.0 0.715 67.9 LOS E 8.0 56.3

North: Railway Avenue (N)

Lane 1 428 4.7 1392 0.307 100 6.9 LOS A 9.7 70.7 Full 210 0.0 0.0

Lane 2 428 5.0 1393 0.307 100 6.6 LOS A 9.7 71.0 Full 210 0.0 0.0

Lane 3 194 4.7 268 0.722 100 46.5 LOS D 10.1 73.7 Short 100 0.0 NA

Approach 1049 4.8 0.722 14.1 LOS B 10.1 73.7

West: Queens Road

Lane 1 148 6.1 316 0.469 100 62.0 LOS E 9.3 68.3 Short 40 0.0 NA

Lane 2 105 4.8 163 0.647 100 73.4 LOS E 7.3 53.1 Full 250 0.0 0.0

Approach 254 5.6 0.647 66.7 LOS E 9.3 68.3

Intersectio

n
3073 4.8 0.722 25.4 LOS C 37.9 277.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Railway / Queens / Putt AM 2023 W/O D-Final]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program
Sequence: Variable Phasing
Reference Phase: Phase A
Input Sequence: A, B, C, D*
Output Sequence: A, B, C
(* Variable Phase)

Phase Timing Results

Phase A B C

Phase Change Time (sec) 0 90 121

Green Time (sec) 84 25 14

Yellow Time (sec) 4 4 4

All-Red Time (sec) 2 2 2

Phase Time (sec) 90 31 20

Phase Split 64% 22% 14%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Railway / Queens / Putt PM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Railway / Queens / Putt PM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 105 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue (S)

1 L2 143 8.0 0.743 41.6 LOS D 20.3 149.1 0.96 0.86 31.2

2 T1 1206 5.0 0.804 38.3 LOS D 24.0 175.0 0.97 0.91 30.7

3 R2 24 0.0 0.274 39.4 LOS D 1.1 7.4 0.80 0.75 26.3

Approach 1374 5.2 0.804 38.6 LOS D 24.0 175.0 0.96 0.90 30.7

East: Putt Street

4 L2 19 0.0 0.179 59.1 LOS E 1.0 6.9 0.98 0.70 21.0

5 T1 16 0.0 0.271 54.4 LOS D 1.5 10.8 0.99 0.71 16.2

6 R2 14 0.0 0.271 59.6 LOS E 1.5 10.8 0.99 0.71 14.5

Approach 48 0.0 0.271 57.7 LOS E 1.5 10.8 0.99 0.71 17.9

North: Railway Avenue (N)

7 L2 146 0.0 0.792 18.7 LOS B 35.5 257.6 0.77 0.74 17.8

8 T1 1845 5.0 0.792 13.1 LOS B 35.6 259.8 0.77 0.72 45.0

9 R2 428 4.7 0.692 30.4 LOS C 14.5 105.7 0.92 0.90 28.1

Approach 2420 4.6 0.792 16.5 LOS B 35.6 259.8 0.80 0.76 39.9

West: Queens Road

10 L2 76 6.6 0.835 63.2 LOS E 8.9 65.1 1.00 0.95 18.7

11 T1 20 0.0 0.835 57.5 LOS E 8.9 65.1 1.00 0.95 15.2

12 R2 219 4.8 0.835 63.2 LOS E 8.9 65.1 1.00 0.95 24.2

Approach 315 4.9 0.835 62.8 LOS E 8.9 65.1 1.00 0.95 22.5

All Vehicles 4157 4.8 0.835 27.8 LOS C 35.6 259.8 0.87 0.82 34.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P2 East Full Crossing 1 8.4 LOS A 0.0 0.0 0.40 0.40

P3 North Full Crossing 1 46.7 LOS E 0.0 0.0 0.94 0.94

All Pedestrians 2 27.5 LOS C 0.67 0.67

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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LANE SUMMARY

Site: 1 [Railway / Queens / Putt PM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 105 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue (S)

Lane 1 430 6.0 579 0.743 92
6

37.8 LOS D 20.3 149.1 Short 165 0.0 NA

Lane 2 477 5.0 594 0.804 100 39.2 LOS D 24.0 175.0 Full 450 0.0 0.0

Lane 3 442 5.0 550
1

0.804 100 38.8 LOS D 21.9 159.6 Full 450 0.0 0.0

Lane 4 24 0.0 88 0.274 100 39.4 LOS D 1.1 7.4 Short 68 0.0 NA

Approach 1374 5.2 0.804 38.6 LOS D 24.0 175.0

East: Putt Street

Lane 1 19 0.0 106 0.179 66
5

59.1 LOS E 1.0 6.9 Short 30 0.0 NA

Lane 2 29 0.0 109 0.271 100 56.8 LOS E 1.5 10.8 Full 80 0.0 0.0

Approach 48 0.0 0.271 57.7 LOS E 1.5 10.8

North: Railway Avenue (N)

Lane 1 995 4.3 1256 0.792 100 13.9 LOS B 35.5 257.6 Full 210 0.0 23.5

Lane 2 997 5.0 1259 0.792 100 13.1 LOS B 35.6 259.8 Full 210 0.0 24.3

Lane 3 428 4.7 619 0.692 100 30.4 LOS C 14.5 105.7 Short 170 0.0 NA

Approach 2420 4.6 0.792 16.5 LOS B 35.6 259.8

West: Queens Road

Lane 1 158 5.0 189 0.835 100 62.4 LOS E 8.9 65.1 Short 55 0.0 NA

Lane 2 157 4.8 188 0.835 100 63.2 LOS E 8.9 64.7 Full 250 0.0 0.0

Approach 315 4.9 0.835 62.8 LOS E 8.9 65.1

Intersectio

n
4157 4.8 0.835 27.8 LOS C 35.6 259.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

5 Lane under-utilisation found by the program

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Railway / Queens / Putt PM 2023 WD S3-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 105 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program
Sequence: Variable Phasing 1
Reference Phase: Phase A
Input Sequence: A, B, B1, C, D*
Output Sequence: A, B, B1, C
(* Variable Phase)

Phase Timing Results

Phase A B B1 C

Phase Change Time (sec) 0 39 56 68

Green Time (sec) 33 11 6 31

Yellow Time (sec) 4 4 4 4

All-Red Time (sec) 2 2 2 2

Phase Time (sec) 39 17 12 37

Phase Split 37% 16% 11% 35%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied



SITE LAYOUT

Site: 1 [Railway / Queens / Putt PM 2023 W/O D-Final]

Without Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Railway / Queens / Putt PM 2023 W/O D-Final]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 138 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue (S)

1 L2 128 8.1 0.853 51.3 LOS D 41.4 303.4 0.98 0.94 28.1

2 T1 1064 5.0 0.853 45.1 LOS D 41.4 303.4 0.95 0.91 28.3

3 R2 22 0.0 0.209 37.0 LOS D 1.0 7.3 0.69 0.73 27.1

Approach 1215 5.2 0.853 45.6 LOS D 41.4 303.4 0.95 0.91 28.2

East: Putt Street

4 L2 16 0.0 0.045 54.1 LOS D 0.9 6.0 0.85 0.69 22.2

5 T1 16 0.0 0.114 53.9 LOS D 1.7 12.0 0.89 0.69 16.2

6 R2 14 0.0 0.114 59.0 LOS E 1.7 12.0 0.89 0.69 14.5

Approach 45 0.0 0.114 55.5 LOS E 1.7 12.0 0.87 0.69 18.0

North: Railway Avenue (N)

7 L2 146 0.0 0.741 17.4 LOS B 39.6 287.1 0.65 0.64 18.2

8 T1 1475 5.0 0.741 10.3 LOS B 39.6 287.1 0.56 0.54 47.4

9 R2 428 4.7 0.736 44.4 LOS D 20.7 150.4 0.95 0.96 22.7

Approach 2049 4.6 0.741 17.9 LOS B 39.6 287.1 0.65 0.63 38.4

West: Queens Road

10 L2 76 6.6 0.281 57.6 LOS E 5.6 40.6 0.90 0.76 20.0

11 T1 20 0.0 0.281 52.0 LOS D 5.6 40.6 0.90 0.76 16.4

12 R2 178 4.8 0.838 75.5 LOS E 12.9 94.0 1.00 0.93 21.5

Approach 274 4.9 0.838 68.8 LOS E 12.9 94.0 0.97 0.87 20.9

All Vehicles 3583 4.8 0.853 31.7 LOS C 41.4 303.4 0.78 0.75 31.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P2 East Full Crossing 1 7.3 LOS A 0.0 0.0 0.33 0.33

P3 North Full Crossing 1 58.4 LOS E 0.0 0.0 0.92 0.92

All Pedestrians 2 32.9 LOS D 0.62 0.62

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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LANE SUMMARY

Site: 1 [Railway / Queens / Putt PM 2023 W/O D-Final]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 138 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue (S)

Lane 1 633 5.6 741 0.853 100 46.8 LOS D 41.4 303.4 Full 450 0.0 0.0

Lane 2 560 5.0 656
1

0.853 100 44.6 LOS D 35.1 256.3 Full 450 0.0 0.0

Lane 3 22 0.0 106 0.209 100 37.0 LOS D 1.0 7.3 Short 68 0.0 NA

Approach 1215 5.2 0.853 45.6 LOS D 41.4 303.4

East: Putt Street

Lane 1 16 0.0 350 0.045 40
5

54.1 LOS D 0.9 6.0 Short 30 0.0 NA

Lane 2 29 0.0 259 0.114 100 56.3 LOS E 1.7 12.0 Full 80 0.0 0.0

Approach 45 0.0 0.114 55.5 LOS E 1.7 12.0

North: Railway Avenue (N)

Lane 1 1011 4.3 1364 0.741 100 12.7 LOS B 39.6 287.1 Full 210 0.0 33.5

Lane 2 610 5.0 823
1

0.741 100 8.1 LOS A 16.3 118.9 Full 210 0.0 0.0

Lane 3 428 4.7 582 0.736 100 44.4 LOS D 20.7 150.4 Short 100 0.0 NA

Approach 2049 4.6 0.741 17.9 LOS B 39.6 287.1

West: Queens Road

Lane 1 96 5.2 341 0.281 100 56.4 LOS E 5.6 40.6 Short 40 0.0 NA

Lane 2 178 4.8 212
1

0.838 100 75.5 LOS E 12.9 94.0 Full 250 0.0 0.0

Approach 274 4.9 0.838 68.8 LOS E 12.9 94.0

Intersectio

n
3583 4.8 0.853 31.7 LOS C 41.4 303.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

5 Lane under-utilisation found by the program
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PHASING SUMMARY

Site: 1 [Railway / Queens / Putt PM 2023 W/O D-Final]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 138 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program
Sequence: Variable Phasing
Reference Phase: Phase A
Input Sequence: A, B, C, D*
Output Sequence: A, B, C
(* Variable Phase)

Phase Timing Results

Phase A B C

Phase Change Time (sec) 0 61 93

Green Time (sec) 55 26 39

Yellow Time (sec) 4 4 4

All-Red Time (sec) 2 2 2

Phase Time (sec) 61 32 45

Phase Split 44% 23% 33%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Railway / Queens / Putt AM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Railway / Queens / Putt AM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 120 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue (S)

1 L2 205 8.1 0.242 24.9 LOS C 6.9 51.8 0.62 0.73 37.1

2 T1 2214 5.0 0.879 35.4 LOS D 47.1 343.6 0.93 0.91 32.1

3 R2 12 0.0 0.046 23.5 LOS C 0.4 2.6 0.55 0.67 33.5

Approach 2431 5.2 0.879 34.4 LOS C 47.1 343.6 0.90 0.90 32.5

East: Putt Street

4 L2 38 0.0 0.242 61.6 LOS E 2.3 16.3 0.97 0.73 20.6

5 T1 36 0.0 0.811 63.5 LOS E 8.7 60.7 1.00 0.90 14.3

6 R2 105 0.0 0.811 69.5 LOS E 8.7 60.7 1.00 0.92 12.7

Approach 179 0.0 0.811 66.6 LOS E 8.7 60.7 0.99 0.87 14.8

North: Railway Avenue (N)

7 L2 27 0.0 0.264 14.9 LOS B 7.8 56.9 0.45 0.42 19.2

8 T1 1075 5.0 0.317 9.6 LOS A 9.8 71.8 0.47 0.42 48.4

9 R2 239 4.7 0.862 60.0 LOS E 12.1 88.0 1.00 1.04 19.1

Approach 1341 4.8 0.862 18.7 LOS B 12.1 88.0 0.56 0.53 39.6

West: Queens Road

10 L2 159 6.6 0.872 73.2 LOS E 11.1 81.7 1.00 0.98 16.8

11 T1 9 0.0 0.872 67.5 LOS E 11.1 81.7 1.00 0.98 13.5

12 R2 115 4.8 0.295 60.4 LOS E 3.2 23.3 0.96 0.75 24.9

Approach 283 5.6 0.872 67.8 LOS E 11.1 81.7 0.98 0.89 20.0

All Vehicles 4234 4.9 0.879 33.0 LOS C 47.1 343.6 0.80 0.78 32.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P2 East Full Crossing 1 10.0 LOS B 0.0 0.0 0.41 0.41

P3 North Full Crossing 1 54.2 LOS E 0.0 0.0 0.95 0.95

All Pedestrians 2 32.1 LOS D 0.68 0.68

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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LANE SUMMARY

Site: 1 [Railway / Queens / Putt AM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 120 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue (S)

Lane 1 205 8.1 849 0.242 100 24.9 LOS C 6.9 51.8 Short 60 0.0 NA

Lane 2 635 5.0 766
1

0.828 94
6

29.9 LOS C 31.0 226.2 Short 200 0.0 NA

Lane 3 802 5.0 913 0.879 100 37.6 LOS D 47.1 343.6 Full 450 0.0 0.0

Lane 4 777 5.0 884
1

0.879 100 37.5 LOS D 44.9 328.0 Full 450 0.0 0.0

Lane 5 12 0.0 249 0.046 100 23.5 LOS C 0.4 2.6 Short 68 0.0 NA

Approach 2431 5.2 0.879 34.4 LOS C 47.1 343.6

East: Putt Street

Lane 1 41 0.0 171 0.242 30
6

61.1 LOS E 2.3 16.3 Short 30 0.0 NA

Lane 2 138 0.0 170
1

0.811 100 68.3 LOS E 8.7 60.7 Full 80 0.0 0.0

Approach 179 0.0 0.811 66.6 LOS E 8.7 60.7

North: Railway Avenue (N)

Lane 1 324 4.6 1226 0.264 83
6

9.8 LOS A 7.8 56.9 Short 140 0.0 NA

Lane 2 389 5.0 1228 0.317 100 9.8 LOS A 9.8 71.8 Full 210 0.0 0.0

Lane 3 389 5.0 1228 0.317 100 9.8 LOS A 9.8 71.8 Full 210 0.0 0.0

Lane 4 239 4.7 277 0.862 100 60.0 LOS E 12.1 88.0 Short 160 0.0 NA

Approach 1341 4.8 0.862 18.7 LOS B 12.1 88.0

West: Queens Road

Lane 1 168 6.2 193 0.872 100 72.9 LOS E 11.1 81.7 Short 60 0.0 NA

Lane 2 57 4.8 195 0.295 100 60.4 LOS E 3.2 23.3 Full 250 0.0 0.0

Lane 3 57 4.8 195 0.295 100 60.4 LOS E 3.2 23.3 Short 60 0.0 NA

Approach 283 5.6 0.872 67.8 LOS E 11.1 81.7

Intersectio

n
4234 4.9 0.879 33.0 LOS C 47.1 343.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Railway / Queens / Putt AM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 120 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program
Sequence: Variable Phasing 1
Reference Phase: Phase A
Input Sequence: A, B, B1, C, D*
Output Sequence: A, B, B1, C
(* Variable Phase)

Phase Timing Results

Phase A B B1 C

Phase Change Time (sec) 0 64 83 100

Green Time (sec) 58 13 11 14

Yellow Time (sec) 4 4 4 4

All-Red Time (sec) 2 2 2 2

Phase Time (sec) 64 19 17 20

Phase Split 53% 16% 14% 17%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied



SITE LAYOUT

Site: 1 [Railway / Queens / Putt AM 2033 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Railway / Queens / Putt AM 2033 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue (S)

1 L2 168 8.1 0.930 50.5 LOS D 73.6 539.4 1.00 1.02 28.5

2 T1 1808 5.0 0.930 44.5 LOS D 73.6 539.4 0.98 1.01 28.5

3 R2 9 0.0 0.035 19.7 LOS B 0.3 2.0 0.45 0.65 35.7

Approach 1986 5.2 0.930 44.9 LOS D 73.6 539.4 0.98 1.01 28.5

East: Putt Street

4 L2 36 0.0 0.241 61.7 LOS E 4.4 30.5 0.92 0.74 21.0

5 T1 36 0.0 0.241 56.6 LOS E 4.4 30.5 0.92 0.74 15.6

6 R2 105 0.0 0.948 100.0 LOS F 8.9 62.1 1.00 1.04 9.2

Approach 177 0.0 0.948 83.5 LOS F 8.9 62.1 0.97 0.91 12.3

North: Railway Avenue (N)

7 L2 27 0.0 0.365 11.5 LOS B 11.7 84.9 0.36 0.35 20.3

8 T1 1018 5.0 0.365 5.9 LOS A 11.7 85.2 0.36 0.34 52.2

9 R2 239 4.7 0.763 63.1 LOS E 12.6 91.7 1.00 1.00 18.2

Approach 1284 4.8 0.763 16.7 LOS B 12.6 91.7 0.48 0.46 40.8

West: Queens Road

10 L2 159 6.6 0.673 67.0 LOS E 11.1 81.7 0.98 0.83 17.9

11 T1 9 0.0 0.673 61.4 LOS E 11.1 81.7 0.98 0.83 14.5

12 R2 108 4.8 0.589 70.3 LOS E 7.3 53.1 0.99 0.80 22.5

Approach 277 5.6 0.673 68.1 LOS E 11.1 81.7 0.99 0.82 19.8

All Vehicles 3724 4.9 0.948 38.7 LOS D 73.6 539.4 0.81 0.80 29.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P2 East Full Crossing 1 6.0 LOS A 0.0 0.0 0.29 0.29

P3 North Full Crossing 1 63.7 LOS F 0.0 0.0 0.95 0.95

All Pedestrians 2 34.8 LOS D 0.62 0.62

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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LANE SUMMARY

Site: 1 [Railway / Queens / Putt AM 2033 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue (S)

Lane 1 996 5.5 1071 0.930 100 45.7 LOS D 73.6 539.4 Full 450 0.0 21.4

Lane 2 981 5.0 1055
1

0.930 100 44.3 LOS D 70.9 517.2 Full 450 0.0 17.6

Lane 3 9 0.0 270 0.035 100 19.7 LOS B 0.3 2.0 Short 68 0.0 NA

Approach 1986 5.2 0.930 44.9 LOS D 73.6 539.4

East: Putt Street

Lane 1 72 0.0 297 0.241 25
5

59.2 LOS E 4.4 30.5 Short 30 0.0 NA

Lane 2 105 0.0 111 0.948 100 100.0 LOS F 8.9 62.1 Full 80 0.0 0.0

Approach 177 0.0 0.948 83.5 LOS F 8.9 62.1

North: Railway Avenue (N)

Lane 1 522 4.7 1432 0.365 100 6.2 LOS A 11.7 84.9 Full 210 0.0 0.0

Lane 2 523 5.0 1433 0.365 100 5.9 LOS A 11.7 85.2 Full 210 0.0 0.0

Lane 3 239 4.7 313 0.763 100 63.1 LOS E 12.6 91.7 Short 100 0.0 NA

Approach 1284 4.8 0.763 16.7 LOS B 12.6 91.7

West: Queens Road

Lane 1 168 6.2 250
1

0.673 100 66.7 LOS E 11.1 81.7 Short 40 0.0 NA

Lane 2 108 4.8 184 0.589 100 70.3 LOS E 7.3 53.1 Full 250 0.0 0.0

Approach 277 5.6 0.673 68.1 LOS E 11.1 81.7

Intersectio

n
3724 4.9 0.948 38.7 LOS D 73.6 539.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

5 Lane under-utilisation found by the program
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PHASING SUMMARY

Site: 1 [Railway / Queens / Putt AM 2033 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 141 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program
Sequence: Variable Phasing
Reference Phase: Phase A
Input Sequence: A, B, C, D*
Output Sequence: A, B, C
(* Variable Phase)

Phase Timing Results

Phase A B C

Phase Change Time (sec) 0 87 115

Green Time (sec) 81 22 20

Yellow Time (sec) 4 4 4

All-Red Time (sec) 2 2 2

Phase Time (sec) 87 28 26

Phase Split 62% 20% 18%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Railway / Queens / Putt AM 2033 W/O D S3-Final]

Without Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Railway / Queens / Putt AM 2033 W/O D S3-Final]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 110 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue (S)

1 L2 168 8.1 0.738 32.1 LOS C 27.2 200.2 0.88 0.81 35.4

2 T1 1808 5.0 0.799 28.2 LOS C 32.3 235.5 0.91 0.84 35.2

3 R2 9 0.0 0.040 23.9 LOS C 0.3 2.0 0.58 0.67 33.2

Approach 1986 5.2 0.799 28.5 LOS C 32.3 235.5 0.91 0.84 35.2

East: Putt Street

4 L2 36 0.0 0.222 57.1 LOS E 1.9 13.6 0.96 0.73 21.5

5 T1 36 0.0 0.815 59.4 LOS E 8.1 56.9 1.00 0.91 14.9

6 R2 105 0.0 0.815 64.9 LOS E 8.1 56.9 1.00 0.92 13.2

Approach 177 0.0 0.815 62.2 LOS E 8.1 56.9 0.99 0.88 15.4

North: Railway Avenue (N)

7 L2 27 0.0 0.441 16.7 LOS B 14.2 103.5 0.56 0.51 18.5

8 T1 1018 5.0 0.441 11.2 LOS B 14.2 103.8 0.56 0.50 46.9

9 R2 239 4.7 0.814 46.5 LOS D 9.8 71.0 1.00 0.98 22.3

Approach 1284 4.8 0.814 17.9 LOS B 14.2 103.8 0.64 0.59 40.0

West: Queens Road

10 L2 159 6.6 0.799 62.6 LOS E 9.7 71.3 1.00 0.92 18.7

11 T1 9 0.0 0.799 56.9 LOS E 9.7 71.3 1.00 0.92 15.3

12 R2 108 4.8 0.511 56.6 LOS E 5.7 41.3 0.98 0.79 25.7

Approach 277 5.6 0.799 60.0 LOS E 9.7 71.3 0.99 0.87 21.5

All Vehicles 3724 4.9 0.815 28.8 LOS C 32.3 235.5 0.82 0.76 34.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P2 East Full Crossing 1 10.5 LOS B 0.0 0.0 0.44 0.44

P3 North Full Crossing 1 49.2 LOS E 0.0 0.0 0.95 0.95

All Pedestrians 2 29.8 LOS C 0.69 0.69

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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LANE SUMMARY

Site: 1 [Railway / Queens / Putt AM 2033 W/O D S3-Final]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 110 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue (S)

Lane 1 621 5.8 841 0.738 92
6

27.9 LOS C 27.2 200.2 Short 165 0.0 NA

Lane 2 686 5.0 858 0.799 100 28.9 LOS C 32.3 235.5 Full 450 0.0 0.0

Lane 3 670 5.0 838
1

0.799 100 28.8 LOS C 31.2 227.8 Full 450 0.0 0.0

Lane 4 9 0.0 237 0.040 100 23.9 LOS C 0.3 2.0 Short 68 0.0 NA

Approach 1986 5.2 0.799 28.5 LOS C 32.3 235.5

East: Putt Street

Lane 1 38 0.0 169 0.222 27
6

56.8 LOS E 1.9 13.6 Short 30 0.0 NA

Lane 2 139 0.0 171 0.815 100 63.7 LOS E 8.1 56.9 Full 80 0.0 0.0

Approach 177 0.0 0.815 62.2 LOS E 8.1 56.9

North: Railway Avenue (N)

Lane 1 522 4.7 1184 0.441 100 11.5 LOS B 14.2 103.5 Full 210 0.0 0.0

Lane 2 523 5.0 1185 0.441 100 11.2 LOS B 14.2 103.8 Full 210 0.0 0.0

Lane 3 239 4.7 294 0.814 100 46.5 LOS D 9.8 71.0 Short 170 0.0 NA

Approach 1284 4.8 0.814 17.9 LOS B 14.2 103.8

West: Queens Road

Lane 1 168 6.2 211 0.799 100 62.3 LOS E 9.7 71.3 Short 55 0.0 NA

Lane 2 108 4.8 212 0.511 64
5

56.6 LOS E 5.7 41.3 Full 250 0.0 0.0

Approach 277 5.6 0.799 60.0 LOS E 9.7 71.3

Intersectio

n
3724 4.9 0.815 28.8 LOS C 32.3 235.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

5 Lane under-utilisation found by the program

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Railway / Queens / Putt AM 2033 W/O D S3-Final]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 110 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program
Sequence: Variable Phasing 1
Reference Phase: Phase A
Input Sequence: A, B, B1, C, D*
Output Sequence: A, B, B1, C
(* Variable Phase)

Phase Timing Results

Phase A B B1 C

Phase Change Time (sec) 0 56 75 91

Green Time (sec) 50 13 10 13

Yellow Time (sec) 4 4 4 4

All-Red Time (sec) 2 2 2 2

Phase Time (sec) 56 19 16 19

Phase Split 51% 17% 15% 17%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied



SITE LAYOUT

Site: 1 [Railway / Queens / Putt PM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Railway / Queens / Putt PM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 110 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue (S)

1 L2 146 8.1 0.255 34.9 LOS C 5.8 43.0 0.78 0.76 32.5

2 T1 1454 5.0 0.858 43.0 LOS D 29.9 218.2 0.97 0.96 29.2

3 R2 22 0.0 0.270 38.3 LOS D 1.0 6.8 0.77 0.74 26.8

Approach 1622 5.2 0.858 42.2 LOS D 29.9 218.2 0.95 0.94 29.4

East: Putt Street

4 L2 18 0.0 0.177 61.9 LOS E 1.0 6.8 0.98 0.69 20.4

5 T1 15 0.0 0.284 57.3 LOS E 1.6 11.3 0.99 0.71 15.7

6 R2 15 0.0 0.284 62.5 LOS E 1.6 11.3 0.99 0.71 14.2

Approach 47 0.0 0.284 60.7 LOS E 1.6 11.3 0.99 0.71 17.2

North: Railway Avenue (N)

7 L2 151 0.0 0.546 13.6 LOS B 18.2 132.0 0.51 0.53 19.4

8 T1 2335 5.0 0.656 8.9 LOS A 25.2 183.9 0.57 0.54 48.9

9 R2 511 4.7 0.767 35.6 LOS D 20.7 150.8 0.94 0.95 26.1

Approach 2996 4.7 0.767 13.7 LOS B 25.2 183.9 0.63 0.61 42.5

West: Queens Road

10 L2 94 6.6 0.852 69.3 LOS E 6.7 49.4 1.00 0.95 17.6

11 T1 18 0.0 0.852 63.6 LOS E 6.7 49.4 1.00 0.95 14.3

12 R2 229 4.8 0.878 71.2 LOS E 7.1 51.4 1.00 0.98 22.6

Approach 341 5.0 0.878 70.3 LOS E 7.1 51.4 1.00 0.97 21.0

All Vehicles 5006 4.8 0.878 27.3 LOS C 29.9 218.2 0.76 0.74 34.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P2 East Full Crossing 1 6.9 LOS A 0.0 0.0 0.35 0.35

P3 North Full Crossing 1 49.2 LOS E 0.0 0.0 0.95 0.95

All Pedestrians 2 28.0 LOS C 0.65 0.65

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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LANE SUMMARY

Site: 1 [Railway / Queens / Putt PM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 110 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue (S)

Lane 1 146 8.1 575 0.255 100 34.9 LOS C 5.8 43.0 Short 60 0.0 NA

Lane 2 446 5.0 552
1

0.809 94
6

39.4 LOS D 22.8 166.1 Short 200 0.0 NA

Lane 3 530 5.0 618 0.858 100 44.9 LOS D 29.9 218.2 Full 450 0.0 0.0

Lane 4 477 5.0 556
1

0.858 100 44.4 LOS D 26.3 192.0 Full 450 0.0 0.0

Lane 5 22 0.0 82 0.270 100 38.3 LOS D 1.0 6.8 Short 68 0.0 NA

Approach 1622 5.2 0.858 42.2 LOS D 29.9 218.2

East: Putt Street

Lane 1 18 0.0 101 0.177 62
5

61.9 LOS E 1.0 6.8 Short 30 0.0 NA

Lane 2 29 0.0 104 0.284 100 59.9 LOS E 1.6 11.3 Full 80 0.0 0.0

Approach 47 0.0 0.284 60.7 LOS E 1.6 11.3

North: Railway Avenue (N)

Lane 1 729 4.0 1335 0.546 83
6

9.2 LOS A 18.2 132.0 Short 140 0.0 NA

Lane 2 878 5.0 1339 0.656 100 9.2 LOS A 25.2 183.9 Full 210 0.0 0.0

Lane 3 878 5.0 1339 0.656 100 9.2 LOS A 25.2 183.9 Full 210 0.0 0.0

Lane 4 511 4.7 666 0.767 100 35.6 LOS D 20.7 150.8 Short 160 0.0 NA

Approach 2996 4.7 0.767 13.7 LOS B 25.2 183.9

West: Queens Road

Lane 1 112 5.5 131 0.852 100 68.4 LOS E 6.7 49.4 Short 60 0.0 NA

Lane 2 115 4.8 131 0.878 100 71.2 LOS E 7.1 51.4 Full 250 0.0 0.0

Lane 3 115 4.8 131 0.878 100 71.2 LOS E 7.1 51.4 Short 60 0.0 NA

Approach 341 5.0 0.878 70.3 LOS E 7.1 51.4

Intersectio

n
5006 4.8 0.878 27.3 LOS C 29.9 218.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

5 Lane under-utilisation found by the program

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Railway / Queens / Putt PM 2033 WD S5-Final]

With Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 110 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program
Sequence: Variable Phasing 1
Reference Phase: Phase A
Input Sequence: A, B, B1, C, D*
Output Sequence: A, B, B1, C
(* Variable Phase)

Phase Timing Results

Phase A B B1 C

Phase Change Time (sec) 0 42 56 68

Green Time (sec) 36 8 6 36

Yellow Time (sec) 4 4 4 4

All-Red Time (sec) 2 2 2 2

Phase Time (sec) 42 14 12 42

Phase Split 38% 13% 11% 38%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied



SITE LAYOUT

Site: 1 [Railway / Queens / Putt PM 2033 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Railway / Queens / Putt PM 2033 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 138 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue (S)

1 L2 132 8.1 1.000 99.9 LOS F 74.4 545.3 1.00 1.23 18.4

2 T1 1311 5.0 1.000 99.5 LOS F 74.4 545.3 1.00 1.25 17.3

3 R2 20 0.0 0.311 51.5 LOS D 1.2 8.2 0.82 0.75 22.6

Approach 1462 5.2 1.000 98.9 LOS F 74.4 545.3 1.00 1.24 17.5

East: Putt Street

4 L2 15 0.0 0.044 55.0 LOS D 0.8 5.7 0.85 0.69 22.0

5 T1 15 0.0 0.128 56.1 LOS E 1.8 12.3 0.91 0.70 15.8

6 R2 15 0.0 0.128 61.2 LOS E 1.8 12.3 0.91 0.70 14.1

Approach 44 0.0 0.128 57.4 LOS E 1.8 12.3 0.89 0.69 17.5

North: Railway Avenue (N)

7 L2 151 0.0 0.855 19.5 LOS B 55.6 404.0 0.78 0.76 17.6

8 T1 1961 5.0 0.855 12.9 LOS B 55.6 404.0 0.69 0.66 45.2

9 R2 511 4.7 0.926 72.7 LOS E 36.5 266.0 1.00 1.09 16.5

Approach 2622 4.6 0.926 24.9 LOS C 55.6 404.0 0.75 0.75 34.6

West: Queens Road

10 L2 94 6.6 0.342 59.2 LOS E 6.6 48.5 0.92 0.77 19.6

11 T1 18 0.0 0.342 53.5 LOS D 6.6 48.5 0.92 0.77 16.0

12 R2 191 4.8 1.010 134.0 LOS F 18.7 136.2 1.00 1.14 14.5

Approach 302 5.0 1.010 106.0 LOS F 18.7 136.2 0.97 1.01 15.5

All Vehicles 4431 4.8 1.010 55.2 LOS E 74.4 545.3 0.85 0.93 24.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P2 East Full Crossing 1 7.0 LOS A 0.0 0.0 0.32 0.32

P3 North Full Crossing 1 59.4 LOS E 0.0 0.0 0.93 0.93

All Pedestrians 2 33.2 LOS D 0.62 0.62

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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LANE SUMMARY

Site: 1 [Railway / Queens / Putt PM 2033 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 138 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue (S)

Lane 1 770 5.5 770 1.000 100 95.2 LOS F 74.4 545.3 Full 450 0.0 22.4

Lane 2 672 5.0 671
1

1.000 100 104.5 LOS F 65.9 481.0 Full 450 0.0 11.0

Lane 3 20 0.0 64 0.311 100 51.5 LOS D 1.2 8.2 Short 68 0.0 NA

Approach 1462 5.2 1.000 98.9 LOS F 74.4 545.3

East: Putt Street

Lane 1 15 0.0 336 0.044 34
5

55.0 LOS D 0.8 5.7 Short 30 0.0 NA

Lane 2 29 0.0 230 0.128 100 58.6 LOS E 1.8 12.3 Full 80 0.0 0.0

Approach 44 0.0 0.128 57.4 LOS E 1.8 12.3

North: Railway Avenue (N)

Lane 1 1179 4.4 1379 0.855 100 14.7 LOS B 55.6 404.0 Full 210 0.0 65.6

Lane 2 932 5.0 1090
1

0.855 100 11.7 LOS B 33.7 245.8 Full 210 0.0 26.5
8

Lane 3 511 4.7 551 0.926 100 72.7 LOS E 36.5 266.0 Short 100 0.0 NA

Approach 2622 4.6 0.926 24.9 LOS C 55.6 404.0

West: Queens Road

Lane 1 112 5.5 326 0.342 100 58.3 LOS E 6.6 48.5 Short 40 0.0 NA

Lane 2 191 4.8 189
1

1.010 100 134.0 LOS F 18.7 136.2 Full 250 0.0 0.0

Approach 302 5.0 1.010 106.0 LOS F 18.7 136.2

Intersectio

n
4431 4.8 1.010 55.2 LOS E 74.4 545.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

5 Lane under-utilisation found by the program

8 Probability of Blockage has been set on the basis of a queue that overflows from a short lane.
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PHASING SUMMARY

Site: 1 [Railway / Queens / Putt PM 2033 W/O D]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 138 seconds (User-Given Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program
Sequence: Variable Phasing
Reference Phase: Phase A
Input Sequence: A, B, C, D*
Output Sequence: A, B, C
(* Variable Phase)

Phase Timing Results

Phase A B C

Phase Change Time (sec) 0 63 94

Green Time (sec) 57 25 38

Yellow Time (sec) 4 4 4

All-Red Time (sec) 2 2 2

Phase Time (sec) 63 31 44

Phase Split 46% 22% 32%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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SITE LAYOUT

Site: 1 [Railway / Queens / Putt PM 2033 W/O D S3-Final]

Without Dev Traffic
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 1 [Railway / Queens / Putt PM 2033 W/O D S3-Final]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 105 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Railway Avenue (S)

1 L2 132 8.1 0.819 47.0 LOS D 23.8 175.3 0.99 0.95 29.4

2 T1 1311 5.0 0.886 46.9 LOS D 29.3 214.1 0.99 1.02 27.7

3 R2 20 0.0 0.240 41.6 LOS D 0.9 6.2 0.82 0.74 25.5

Approach 1462 5.2 0.886 46.8 LOS D 29.3 214.1 0.99 1.01 27.9

East: Putt Street

4 L2 15 0.0 0.139 58.8 LOS E 0.8 5.3 0.98 0.69 21.1

5 T1 15 0.0 0.271 54.4 LOS D 1.5 10.8 0.99 0.71 16.1

6 R2 15 0.0 0.271 59.6 LOS E 1.5 10.8 0.99 0.71 14.4

Approach 44 0.0 0.271 57.6 LOS E 1.5 10.8 0.99 0.70 17.5

North: Railway Avenue (N)

7 L2 151 0.0 0.828 19.1 LOS B 39.5 286.4 0.80 0.77 17.7

8 T1 1961 5.0 0.828 13.5 LOS B 39.5 288.5 0.80 0.76 44.7

9 R2 511 4.7 0.793 36.5 LOS D 20.9 152.3 0.96 0.96 25.6

Approach 2622 4.6 0.828 18.3 LOS B 39.5 288.5 0.83 0.80 38.7

West: Queens Road

10 L2 94 6.6 0.882 67.6 LOS E 8.9 65.3 1.00 1.01 17.8

11 T1 18 0.0 0.882 61.9 LOS E 8.9 65.3 1.00 1.01 14.4

12 R2 191 4.8 0.882 67.6 LOS E 8.9 65.3 1.00 1.00 23.2

Approach 302 5.0 0.882 67.2 LOS E 8.9 65.3 1.00 1.00 21.2

All Vehicles 4431 4.8 0.886 31.4 LOS C 39.5 288.5 0.90 0.88 32.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

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

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

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

Movement Performance - Pedestrians

Average Back of QueueMov
ID Description

Demand
Flow  

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m per ped

P2 East Full Crossing 1 8.0 LOS A 0.0 0.0 0.39 0.39

P3 North Full Crossing 1 46.7 LOS E 0.0 0.0 0.94 0.94

All Pedestrians 2 27.3 LOS C 0.67 0.67

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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LANE SUMMARY

Site: 1 [Railway / Queens / Putt PM 2033 W/O D S3-Final]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 105 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Lane Use and Performance

Demand 
Flows

95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.

Total HV Veh Dist
veh/h % veh/h v/c % sec m m % %

South: Railway Avenue (S)

Lane 1 461 5.9 563 0.819 92
6

42.9 LOS D 23.8 175.3 Short 165 0.0 NA

Lane 2 510 5.0 576 0.886 100 48.9 LOS D 29.3 214.1 Full 450 0.0 0.0

Lane 3 471 5.0 531
1

0.886 100 48.6 LOS D 26.7 194.7 Full 450 0.0 0.0

Lane 4 20 0.0 83 0.240 100 41.6 LOS D 0.9 6.2 Short 68 0.0 NA

Approach 1462 5.2 0.886 46.8 LOS D 29.3 214.1

East: Putt Street

Lane 1 15 0.0 106 0.139 51
5

58.8 LOS E 0.8 5.3 Short 30 0.0 NA

Lane 2 29 0.0 109 0.271 100 57.0 LOS E 1.5 10.8 Full 80 0.0 0.0

Approach 44 0.0 0.271 57.6 LOS E 1.5 10.8

North: Railway Avenue (N)

Lane 1 1055 4.3 1274 0.828 100 14.3 LOS B 39.5 286.4 Full 210 0.0 33.3

Lane 2 1057 5.0 1277 0.828 100 13.5 LOS B 39.5 288.5 Full 210 0.0 34.0

Lane 3 511 4.7 644 0.793 100 36.5 LOS D 20.9 152.3 Short 170 0.0 NA

Approach 2622 4.6 0.828 18.3 LOS B 39.5 288.5

West: Queens Road

Lane 1 151 5.3 171 0.882 100 66.9 LOS E 8.9 65.3 Short 55 0.0 NA

Lane 2 151 4.8 171 0.882 100 67.6 LOS E 8.9 64.9 Full 250 0.0 0.0

Approach 302 5.0 0.882 67.2 LOS E 8.9 65.3

Intersectio

n
4431 4.8 0.886 31.4 LOS C 39.5 288.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site 
tab).

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).

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

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

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

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

5 Lane under-utilisation found by the program

6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

Site: 1 [Railway / Queens / Putt PM 2033 W/O D S3-Final]

Without Dev Traffic
Signals - Fixed Time Isolated    Cycle Time = 105 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Phase Times determined by the program
Sequence: Variable Phasing 1
Reference Phase: Phase A
Input Sequence: A, B, B1, C, D*
Output Sequence: A, B, B1, C
(* Variable Phase)

Phase Timing Results

Phase A B B1 C

Phase Change Time (sec) 0 38 54 66

Green Time (sec) 32 10 6 33

Yellow Time (sec) 4 4 4 4

All-Red Time (sec) 2 2 2 2

Phase Time (sec) 38 16 12 39

Phase Split 36% 15% 11% 37%

REF: Reference Phase
VAR: Variable Phase

Normal Movement Permitted/Opposed

Slip/Bypass-Lane Movement Opposed Slip/Bypass-Lane

Stopped Movement Turn On Red

Other Movement Class Running Other Movement Class Stopped

Mixed Running & Stopped Movement Classes

Undetected Movement Phase Transition Applied
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Vegetation, Planting and Green Space Plan
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Pedestrian and Cyclist Circulation Plan
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Neighbourhood Plan
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Appendix F – Oonoonba offsetable

infrastructure maps
Map 2: Future water offsetable infrastructure 
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Oonoonba  Development Area ( DA) boundary

Water trunk infrastructure (future)

Water trunk infrastructure (existing)

© Copyright the State of Queensland (State Development, Infrastructure, Local Government and Planning) 2021. No liability accepted for any loss or damage which may arise from the use or reliance upon this information.

Trunk infrastructure data supplied by PIE Solutions
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Map 3: Future sewer offsetable infrastructure 
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© Copyright the State of Queensland (State Development, Infrastructure, Local Government and Planning) 2021. No liability accepted for any loss or damage which may arise from the use or reliance upon this information.

Trunk infrastructure data supplied by PIE Solutions
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Map 4: Future transport offsetable infrastructure 
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Road/active transport/trunk infrastructure (future)
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© Copyright the State of Queensland (State Development, Infrastructure, Local Government and Planning) 2021. No liability accepted for any loss or damage which may arise from the use or reliance upon this information.

Trunk infrastructure data supplied by PIE Solutions
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Map 5: Future park offsetable infrastructure 
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© Copyright the State of Queensland (State Development, Infrastructure, Local Government and Planning) 2021. No liability accepted for any loss or damage which may arise from the use or reliance upon this information.

Trunk infrastructure data supplied by PIE Solutions
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