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1 Non-Technical Summary 

1. The proposed development site is located at Singland Townland, Co. Limerick adjacent to the 

Parkway Retail Park. The proposed development consists of five blocks accommodating a total 

of 403 no. residential units, ranging in height from five to eight storeys. In addition, the scheme 

includes a creche at ground level within Block B, a medical centre located on the western edge 

of the site, and all associated site works and infrastructure. 

 

2. Classified turning count traffic surveys were carried out at Parkway Roundabout, Dublin 

Road/Parkway Retail Park Signalised Intersection, Parkway Retail Park Roundabout and Groody 

Roundabout. The counts were undertaken by IDASO Ltd on Thursday the 13th March 2025. 

 

3. For the purposes of our assessment, the TRICS database was consulted to provide an equivalent 

trip rate for the proposed development site. 

 

4. It is planned to access the proposed development via a new site entrance off the Dublin Road 

(R445) and via the existing Parkway Retail Park Roundabout. The new entrance will operate as a 

Left-In/Left-Out (LILO) junction arrangement facilitating left-turn ingress and egress movements 

only. 

 

5. Capacity analysis was carried out on all 4 no. surveyed junctions. The analysis shows that the 

development will have little comparable impact on the current operational capacity of the 

surrounding network of roads and junctions. 

 

6. Parking spaces for the proposed development have been provided to meet the requirements set 

out in the Limerick Development Plan (2022-2028) as well as the Compact Settlement Guidelines 

and national policy relating to parking provision for residential developments located in 

sustainable transport locations. 

 

7. Secure cycle parking facilities have been provided within the development to meet the 

requirements set out in the Limerick Development Plan (2022-2028) and the Compact Settlement 

Guidelines. 
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2 Introduction 

PUNCH Consulting Engineers was commissioned by Kirkland Investments Ltd. to carry out a Traffic and 

Transportation Assessment (TTA) for a proposed Large-scale Residential Development on lands in 

Singland, Limerick. 

The assessment has been carried out in accordance with the following guidelines: 

1. TII’s Traffic and Transport Assessment Guidelines PE-PDV-02045 (May 2014)  

2. TII Project Appraisal Guidelines for National Roads Unit 5.3 – Travel Demand Projections (PE-

PAG-02017 October 2021) 

3. Design Manual for Urban Roads & Streets (DMURS). 

4. Sections from the Limerick Development Plan (2022-2028)   

5. Cycle Design Manual (September 2023) 

The proposed development is designed to facilitate and encourage a positive modal shift at the 

development towards alternative sustainable modes of transport in the interest of compliance with the 

following National Policy Objectives: 

1. The National Sustainable Mobility Policy 

2. Climate Action Plan 2025 

3. National Investment Framework for Transport in Ireland (NIFTI) 

4. Sustainable and Compact Settlements Guidelines for Planning Authorities  

5. Limerick Development Plan 2022-2028 

The objective of our evaluation is to confirm that the existing road infrastructure can efficiently 

accommodate not only the traffic anticipated from the proposed development but also the projected 

increase in current traffic for the foreseeable future. Additionally, we have conducted a thorough 

analysis to assess the site’s accessibility for cyclists, pedestrians and public transport users. This ensures 

a comprehensive understanding of the development’s impact on all modes of transportation. 

 

2.1 Scoping 

Consultation was undertaken with Limerick City & County Council at a S247 meeting in September 2025 

and at the S32B meeting in December 2025 to allow them to express their views/comments regarding 

the proposed development prior to the submission of the planning application. Comments received from 

the S247 and S32B meetings have been incorporated into the current design and documentation. 
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3 Existing Conditions 

3.1 Site Location 

The proposed development site is located at Singland, Limerick. The site is located on the south side of 

the Dublin Road, adjacent to Parkway Retail Park, approximately 4km from Limerick City Centre.  

The site is primarily a brownfield site and is approximately 6.18 hectares in area. It is bounded by the 

Dublin Road to the north, greenfield sites to the east and south-east, residential properties to the south-

west and Parkway Retail Park to the west. The site is surrounded by greenfield to the other boundaries. 

Construction works were carried out on the site previously but were never completed. The previous 

development was a proposed mixed-use development comprised of an RC and streel frame. A retaining 

wall has been retained along the western boundary, but the remainder of the previous construction works 

have been demolished, and the site has a gravel footprint as of now. 

There is one existing entrance to the site which is via the Parkway Retail Park Roundabout to the west. 

Existing ground levels on the site are generally flat and range from 8.4 to 9.64mAOD. The site location 

is shown in Figure 3-1 below. 

 

Figure 3-1: Site Location Plan  
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3.2   Existing Road Network 

The site location in relation to the local road network is detailed in Figure 3-2 below. 

 

Figure 3-2: Site Location and Surrounding Road Network 

A brief description of the local road network and the major road junctions is provided below: 
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3.2.1 Dublin Road (R445) 

The Dublin Road is a Regional Road (R445) which runs along the northern boundary of the proposed 

development site. It is a dual-carriageway road along the site boundary comprising two lanes in each 

direction with high volumes of daily traffic. In 2019 the AADT was estimated as 22,000 vehicles while in 

2025 the AADT was estimated at 26,900 vehicles. There are bus stops located on either side of the Dublin 

Road adjacent to the development site but there are currently no dedicated bus lane facilities. 

Pedestrians are provided for by means of a footpath along both sides of the Dublin Road. There are no 

dedicated cycle facilities along the road within the vicinity of the site apart from waiting areas at the 

signalised junction entering the Parkway Retail Park.  

The Dublin Road runs from Limerick City Centre up to Naas where it joins the M7 via the Dublin Road 

Roundabout. The R445 was the main road to Dublin before the M7 motorway opened. It passes through 

many large towns such as, Nenagh, Roscrea, Mountrath, Portlaoise, Monasterevin, Newbridge before 

linking up with the N7 just outside Naas.  

Eastbound traffic on the Dublin Road can turn right into the existing junction to the Parkway Retail Park 

using the dedicated right turn lanes at the existing signalised junction. 

 

Figure 3-3: Dublin Road approach to Signalised Junction looking West  
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3.2.2 Parkway Roundabout 

The Parkway Roundabout is a 5-arm roundabout providing access to the Parkway Shopping Centre, Dublin 

Road (East/West), Childers Road (R509) and Bóthar Bhaile Átha Cliath as described below. 

The entrance to the Parkway Shopping Centre services traffic entering and exiting the shopping centre. 

There is a pedestrian zebra crossing provided which is an uncontrolled crossing.  

The Dublin Road (R445) towards the City Centre off the Parkway Roundabout is a two-way single 

carriageway with a footpath running on either side of the road. It continues west of the Parkway 

Roundabout and links up with the City Centre. There are several junctions along the road which link back 

to the Ballysimon Road to the south and the Pa Healy Road to the north. The Dublin Road to the east is 

discussed in more detail in Section 3.2.1. 

Childers Road (R509) ends south of the Parkway Roundabout and is to the west of the proposed 

development site. It is a two-way single carriageway with a bus lane on the eastern side. There is a 

footpath running on either side of the road and a designated cycle lane on the west side of the road. It 

continues south of the Dublin Road before linking up to the Tipperary Roundabout. There is a junction 

off the Childers Road (Bloodmill Road) which links up to the Garryglass roundabout on the Groody Road.    

Bóthar Bhaile Átha Cliath is located to the north-east of the Parkway Roundabout. It is a two-way 

carriageway with footpaths running down either side of the road. There is also a two-way designated 

cycle lane to the north of the road. It runs parallel to the R445 Dublin Road before linking back in with 

the Parkway Roundabout. Road users can also access the Rhebogue Road from this road.  

 

Figure 3-4: Dublin Road approach to Parkway Roundabout looking West  
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3.2.3 Groody Roundabout 

Groody Roundabout is a 4-arm roundabout providing access to the Dublin Road (East/West), Groody Road 

and Plassey Park Road as described below. 

The Dublin Road (R445) towards the M7 motorway is to the east of the Groody Roundabout. It is a two-

way carriageway with footpaths running down either side of the road. There are several junctions along 

this road which link up Monaleen and Annacotty to the east and University of Limerick to the north. The 

Dublin Road to the west is discussed in more detail in Section 3.2.1. 

The Groody Road to the south of the Groody Roundabout is a two-way carriageway with a footpath 

running down the eastern side of the road and a designated cycle path adjacent to that. There are several 

junctions and roundabouts along the road with uncontrolled pedestrian crossings which serve housing 

estates and the City East Plaza at the end of the road. The Groody Road links to the Ballysimon Road 

(R527) to the south.  

Plassey Park Road is to the north of the Groody Roundabout. It is a two-way carriageway with footpaths 

running down either side of the road and is the main road into the University of Limerick. There is also 

a two-way designated cycle lane on both sides of the road. There is an uncontrolled pedestrian crossing 

just off the roundabout. There are several junctions that feed back onto the Dublin Road (R445) heading 

towards the M7 motorway. 

 

Figure 3-5: Dublin Road approach to Groody Roundabout looking East  
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3.3 Existing Traffic Flows 

Classified turning count traffic surveys of various junctions in the vicinity of the site were carried out by 

IDASO Ltd on Thursday the 13th March 2025. 

The traffic survey locations are shown in Figure 3-6. Analysis will be carried out for the junctions listed 

below: 

• Site 1: Parkway Roundabout  

• Site 2: Dublin Road/Parkway Retail Park Signalised Intersection 

• Site 3: Parkway Retail Park Roundabout 

• Site 4: Groody Roundabout 

 

Figure 3-6: Junction Turning Count Locations 
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The traffic survey completed in March 2025 found that the AM & PM Peaks for each of the survey sites 

were varied as set out in Table 3-1.  

Table 3-1: Traffic Survey AM/PM Peak Times 

Development Type AM Peak PM Peak 

Site 1: Parkway Roundabout 10:45 – 11:45 12:00 – 13:00 

Site 2: Dublin Road/Parkway Retail Park 

Signalised Intersection 

10:30 – 11:30 15:30 – 16:30 

Site 3: Parkway Retail Park Roundabout 11:00 – 12:00 13:30 – 14:30 

Site 4: Groody Roundabout 07:45 – 08:45 16:00 – 17:00 

 

The survey recorded PCL (Pedal Cycles), MCL (2 Wheeled Motorcycles), Cars, LGV (Light Goods Vehicles), 

HGV (Heavy Goods Vehicles), Buses, Miscellaneous & Agricultural Vehicles. As set out in the TII’s Manual 

for Roads and Bridges (DMRB) all surveyed vehicles were converted to PCUs (passenger car units, or the 

equivalent flow in cars) data as follows: 

Table 3-2: PCU Conversion Factors Used 

Vehicle Type Survey PCU Conversion Factor Applied 

PC (Pedal Cycles) 0.2 

MC (2 Wheeled Motorcycles) 0.4 

Cars & LGV (Light Goods Vehicles) 1.0 

OGV1 (Other Goods Vehicles - Rigid Vehicles 

over 3.5 Tonnes with 2/3 axles) 

1.5 

OGV2 (Other Goods Vehicles - Rigid Vehicles 

with 4 or more axles & Articulated Lorries) 

2.3 

PSV (Public Service Vehicles) 2.0 

Only converted PCU values are discussed in the following sections of this report. 
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Site 1 traffic surveys undertaken at the Parkway Roundabout found that the mean morning peak hour 

traffic flow occurred between 10:45 and 11:45 (AM). The evening peak hour traffic flow was found to be 

between 12:00 and 13:00 (PM). The surveyed peak hour turning PCUs are presented in Figure 3-7. 

 

Figure 3-7: March 2025 Peak Hour Traffic Survey Results (PCUs) at Site 1 Parkway Roundabout 

 

Site 2 traffic surveys undertaken at the Dublin Road/Parkway Retail Park Signalised Intersection found 

that the mean morning peak hour traffic flow occurred between 10:30 and 11:30 (AM). The evening peak 

hour traffic flow was found to be between 15:30 and 16:30 (PM). The surveyed peak hour turning PCUs 

are presented in Figure 3-8. 

 

Figure 3-8: March 2025 Peak Hour Traffic Survey Results (PCUs) at Site 2 Signalised Intersection 
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Site 3 traffic surveys undertaken at Parkway Retail Park Roundabout found that the mean morning peak 

hour traffic flow occurred between 11:00 and 12:00 (AM). The evening peak hour traffic flow was found 

to be between 13:30 and 14:30 (PM). The surveyed peak hour turning PCUs are presented in Figure 3-9. 

 

Figure 3-9: March 2025 Peak Hour Traffic Survey Results (PCUs) at Site 3 Parkway Retail Park Roundabout 

 

Site 4 traffic surveys undertaken at the Groody Roundabout found that the mean morning peak hour 

traffic flow occurred between 07:45 and 08:45 (AM). The evening peak hour traffic flow was found to be 

between 16:00 and 17:00 (PM). The surveyed peak hour turning PCUs are presented in Figure 3-10. 

 

Figure 3-10: March 2025 Peak Hour Traffic Survey Results (PCUs) at Site 4 Groody Roundabout 
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A junction capacity analysis of the existing traffic flows was carried out. Table 3-4 to 3-7 below shows 

the results for each of the four surveyed junctions.  

The Ratio of Flow to Capacity (RFC) provides a basis for judging the acceptability of junction designs. 

Table 3-3 outlines RFC ranges and their corresponding operational conditions: generally, an RFC below 

0.85 indicates efficient or stable performance, while an RFC above 1.0 suggests the junction is 

oversaturated. For Signalised Intersections (Junction 2), the RFC output is replaced with DOS (Degree of 

Saturation), which has an equivalent meaning/definition. 

Table 3-3: Ratio of Flow to Capacity Ranges 

RFC < 0.85 - Efficient/Stable Condition 

RFC > 0.85 & < 1.0 - Adequate Condition 

RFC > 1.0 - Oversaturated Condition 

 

Table 3-4: Junction 1 Capacity Analysis Results for Survey Year (2025) 

  Without Development 

Peak Hour Flow Maximum RFC Queue (PCU) 

AM 2025 Survey Year 0.84 4.9 

PM 2025 Survey Year 0.91 8.0 

Junction 1 (Parkway Roundabout) is shown to be operating currently at 0.84 and 0.91 of the junction 

capacity during the AM and PM peak period respectively during the survey year 2025. The Childers Road 

arm of the junction is where the most vehicle queueing is observed. 

 

Table 3-5: Junction 2 Capacity Analysis Results for Survey Year (2025) 

  Without Development 

Peak Hour Flow Maximum DOS (%) Queue (PCU) 

AM 2025 Survey Year 53.1 12.0 

PM 2025 Survey Year 56.4 12.8 

Junction 2 (Dublin Road/Parkway Retail Park Signalised Intersection) is shown to be operating at a 

Maximum Degree of Saturation (DOS) of 53.1% and 56.4% during the AM and PM peak period respectively 

during the survey year 2025. 
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Table 3-6: Junction 3 Capacity Analysis Results for Survey Year (2025) 

  Without Development 

Peak Hour Flow Maximum RFC Queue (PCU) 

AM 2025 Survey Year 0.21 0.3 

PM 2025 Survey Year 0.25 0.3 

Junction 3 (Parkway Retail Park Roundabout) is shown to be operating at 0.21 and 0.25 of the junction 

capacity during the AM and PM peak period respectively during the survey year 2025. Minimal queuing is 

observed on each arm. There are no existing issues with capacity at this junction as it mostly serves for 

access in and out of the Parkway Retail Park with no conflicting movements. 

 

Table 3-7: Junction 4 Capacity Analysis Results for Survey Year (2025) 

  Without Development 

Peak Hour Flow Maximum RFC Queue (PCU) 

AM 2025 Survey Year 0.93 10.2 

PM 2025 Survey Year 0.87 6.1 

Junction 4 (Groody Roundabout) is shown to be operating at 0.93 and 0.87 of the junction capacity during 

the AM and PM peak period respectively during the survey year 2025. 

 

 

3.4 Existing Sustainable Transport Options 

A detailed Mobility Management Plan (MMP) has been prepared by PUNCH Consulting Engineers and has 

been included in the submission package. 
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4 Future Transport Proposals 

The following transport schemes will have a significant impact on traffic levels in the subject area, should 

they proceed:  

4.1 BusConnects 

Improving the bus network aligns with the National Development Plan 2018-2027, which envisions a 

greatly expanded BusConnects service for Limerick City from 2027. The National Transport Authority 

(NTA) published its final new bus network for Limerick in December 2023. The new network is intended 

to transform the public transport network across Limerick City. The network will involve the creation of 

new bus routes and improved bus frequencies to help transform the public transport network to meet 

anticipated growth and future demand in the region. BusConnects will provide an overall increase of 70% 

in bus services in Limerick City and its suburbs.  

Route 4 comprising St Nessans Church – University of Limerick is a significant two-way route for the 

development site with regular 10-minute frequency services planned for weekdays and 15-minute 

frequency services planned for weekends.  

Route 6 comprising Coonagh Shopping Centre – University of Limerick is a two-way route with daily 30-

minute frequency services planned.  

Both routes will run via Dublin Road passing directly outside the perimeter of the proposed development. 

The new network is scheduled to be delivered on a phased approach from 2027. 

 

Figure 4-1: Limerick BusConnects Map 

 

At the request of LCCC, an allowance for a 4m wide set back zone from the existing kerbline with the 

R445 has been provided to allow for possible future development of the BusConnects Project. 
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4.2 Fairgreen, Singland Active Travel Scheme 

In 2024, St Brigid’s National School, Singland was selected for inclusion in the Safe Routes to School 

programme. LCCC have been tasked with delivering the infrastructure to increase active travel in the 

form of walking and cycling to school. More details around the scheme have not yet been published. 

 

Figure 4-2: St Brigid’s National School Location 

 

4.3 Limerick Shannon Metropolitan Area Transport Strategy 

The Dublin Road (R445) has been identified for a Primary Radial Cycle Route within the Limerick Shannon 
Metropolitan Area Transport Strategy (LSMATS) linking the City Centre to the University of Limerick and 
National Technology Park. This Active Travel scheme will be implemented in tandem with the 
BusConnects routes discussed in Section 4.1.  
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5 Committed/Future Planned Developments 

5.1 Adjacent Planning Approvals 

A review of adjacent planning applications submitted or granted in the area, as recorded on the Limerick 

City & County Council Planning Register, identified none with the potential to significantly affect this 

traffic assessment. The following table details planning applications in the surrounding area that have 

reviewed.  

Table 5-1: Adjacent Planning Applications Reviewed for Traffic Impact 

Application details Description Decision & Date Include/Exclude in TTA 

Applicant: Bloodmill Road 

Estates Limited 

Reference: 201235 

Location: Bloodmill Road, 

Singland, Co. Limerick 

Alterations to 

previously approved 

Planning ref no. 

18/434. The 

alterations consist of 

alteration to design of 

Creche to provide a 

reduced floor area, 

addition of 3 semi-

detached houses 

together with 

associated site works. 

Decision: Grant 

Permission (with 

Conditions) 

Date: 27/04/2021 

Exclude: The Planning 

Report included as part of 

the planning submission 

stated that the proposed 

development will have 

minimal impact, and as such 

a Traffic Impact Assessment 

is not deemed necessary. 

Applicant: McCarthy & Woulfe 

Ltd. 

Reference: 21142 

Location: Brook Place, 

Rhebogue, Limerick 

Construction of a single 

storey house and 

ancillary site works. 

Decision: Grant 

Permission (with 

Conditions) 

Date: 02/06/2021 

Exclude: Single dwelling 

house will have minimal 

impact on surrounding road 

network. 

Applicant: Osprey 

Construction Limited 

Reference: 201074 

Location: Brú na Gruadán, 

Castletroy, Co. Limerick 

A residential 

development 

comprising 63 no. 

residential units. 

Decision: Grant 

Permission (with 

Revised Conditions)  

Date: 06/05/2021 

Exclude: The development 

will have a minor impact on 

Groody Road. It will have 

minimal impact compared 

with the normal traffic 

growth impact in the area 

covered by this TTA. 

Applicant: McCarthy & Woulfe 

Ltd. 

Reference: 20827 

Location: Anglers Walk, 

Rhebogue, Limerick 

Construction of two 

no. dwelling houses 

and ancillary site works 

on an existing serviced 

road. 

Decision: Grant 

Permission (with 

Conditions) 

Date: 23/07/2021 

Exclude: 2 no. dwelling 

houses will have minimal 

impact on surrounding road 

network. 

Applicant: Sharon Ryan 

Reference: 21823 

Location: Castletroy View 

Childers Road, Co. Limerick 

Removal of existing 

porch and construction 

of a new porch and bay 

window extension to 

the front of dwelling 

with lean-to roof over 

and removal of existing 

domestic store at the 

side of the dwelling 

Decision: Grant 

Permission (with 

Conditions) 

Date: 03/08/2021 

Exclude: Single dwelling 

house will have minimal 

impact on surrounding road 

network. 
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and construction of an 

extension at the side 

and rear of dwelling 

and all associated site 

work 

Applicant: McCarthy & Woulfe 

Ltd. 

Reference: 211395 

Location: Rhebogue Road, 

Rhebogue, Limerick 

Construction of a 

residential 

development 

comprising 6 no. 

terrace units with site 

entrance. 

Decision: Grant 

Permission (with 

Conditions) 

Date: 17/05/2022 

Exclude: 6 no. dwelling 

houses will have minimal 

impact on surrounding road 

network. 

Applicant: Granville Rangers 

AFC  

Reference: 2223 

Location: Granville Rangers 

AFC, Glenbrook, Bloodmill 

Road, Singland, Limerick. 

The installation of an 

all-weather training 

pitch with a 3.0-metre-

high surrounding fence 

and floodlighting on 

masts with ancillary 

site works. 

Decision: Grant 

Permission (with 

Conditions) 

Date: 20/09/2022 

Exclude: No additional 

traffic generated due to 

nature of development. 

Applicant: Kearock 

Investments Ltd.  

Reference: 221216 

Location: Old Dublin Road, 

Rhebogue, Limerick City 

Large-Scale Residential 

Development (LRD) on 

lands (0.53 Ha) at Old 

Dublin Road, 

Rhebogue, Limerick 

City. The proposed 

development comprises 

of the construction of 

a Purpose-Built Student 

Accommodation (PBSA) 

scheme consisting of 

26 no. apartments with 

a total of 202 no. 

student bedspaces. 

Decision: Grant 

Permission (with 

Conditions) 

Date: 17/01/2023 

Exclude: Traffic Assessment 

Report included as part of 

the planning submission 

stated that the proposed 

development will have 

minimal impact on traffic 

flows on the local road 

network due to low parking 

provision. 

Applicant: John Conroy 

Reference: 23240 

Location: Groody Toll House, 

Old Dublin Road, Singland, 

Limerick 

Renovation of the 

protected structure 

No. 1628, known as the 

'Groody' Toll House and 

the construction of a 

new extension. 

Connect to public 

services and carry out 

all ancillary site works 

at the above address. 

Previous permission 

granted under Planning 

Ref. No.18/774 

Decision: Grant 

Permission (with 

Conditions) 

Date: 05/05/2023 

Exclude: No additional 

traffic generated due to 

nature of development. 

Applicant: Aldi 

Stores(Ireland) Limited 

Reference: 23205 

Location: Aldi, Dublin Road, 

Limerick, Co. Limerick 

The development will 

consist of the 

construction of a single 

store Deposit Return 

Scheme(DRS) Kiosk 

(Gross Floor Area: 17 

sq. m), including 2 no. 

Decision: Grant 

Permission (with 

Conditions) 

Date: 06/06/2023 

Exclude: The development 

will have a minor impact on 

Groody Road. It will have 

minimal impact compared 

with the normal traffic 

growth impact in the area 

covered by this TTA. 
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signage panel areas for 

branding on the side 

elevation of the DRS 

Kiosk (1.0m x 2.0m), 

and all associated site 

development works. 

The development will 

result in the removal 

of 3 no. existing car 

parking spaces in the 

car park that serves 

the existing Aldi store 

Applicant: Aileen & John 

McCarthy 

Reference: 221208 

Location: Rhebogue 

Meadows, Dublin Road, 

Limerick 

Construction of a new 

detached dwelling 

house with connection 

to existing services and 

all ancillary site works 

Decision: Grant 

Permission (with 

Conditions) 

Date: 21/08/2023 

Exclude: Single dwelling 

house will have minimal 

impact on surrounding road 

network. 

Applicant: Targeted 

Investment Opportunities 

ICAV 

Reference: 2360940 

Location: Unit 3, Parkway 

Retail Park, Dublin Road, Co. 

Limerick, V94 TX68 

 

The development that 

will consist of a 

proposed mezzanine 

level to provide for 

additional trading 

floorspace, proposed 

internal alterations to 

facilitate the 

development, 

proposed new signages 

to the front elevation, 

and all associated site 

works necessary to 

facilitate the 

development 

Decision: Grant 

Permission (with 

Conditions) 

Date: 15/02/2024 

Exclude: The development 

will have a minor impact on 

Groody Road. It will have 

minimal impact compared 

with the normal traffic 

growth impact in the area 

covered by this TTA. 

Applicant: Limerick City and 

County Council 

Reference: JP91.317686 

Location: Ballysimon, Co. 

Limerick 

Proposed development 

of the Bloodmill Road 

Extension Scheme. 

Decision: Grant 

Permission (with 

Conditions) 

Date: 22/02/2024 

Exclude: Road extension 

scheme will have positive 

impact on traffic flows. 

Applicant: Louise Ryan 

Reference: 2438 

Location: Villa Nova, Dublin 

Road, Limerick, V94YOET 

The demolition & 

removal of front wall, 

associated 

groundworks, internal 

surface water system 

and creation of off-

road parking 

Decision: Grant 

Permission (with 

Conditions) 

Date: 02/05/2024 

Exclude: Single dwelling 

house will have minimal 

impact on surrounding road 

network. 

Applicant: Singland Leasing 

Ltd. 

Reference: 24232 

The installation of a 
cold store to the south 
side of the petrol 

Decision: Grant 

Permission (with 

Conditions) 

Exclude: No additional 

traffic generated due to 

nature of development. 
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Location: Dublin Road, 

Castletroy, Co. Limerick 

station and all ancillary 
site works 

Date: 02/05/2024 

Applicant: Dermot Coffey 

Reference: 23605 

Location: Bloodmill Road, and 

Oakwood, Singland, Limerick 

Construction of 7 no. 

two storey, 3-

bedroom, terraced 

dwelling houses, all 

with off street car 

parking. 

Decision: Grant 

Permission (with 

Conditions) 

Date: 23/10/2024 

Exclude: 7 no. dwelling 

houses will have minimal 

impact on surrounding road 

network. 

Applicant: Silvergrove 

Developments Limited 

Reference: 2460713 

Location: Rhebogue Road, 

Drominbeg Road, Rhebogue, 

Limerick City. 

Provision of 25 No. 

apartments in a two 

and three-storey 

height block on a site 

of 0.243 hectare. 

Decision: Grant 

Permission (with 

Conditions) 

Date: Due 

06/11/2024 

Exclude: The TTA included 

as part of the planning 

submission stated that with 

the minimal provision of 17 

no. car parking spaces, the 

proposed development will 

generate negligible traffic 

flows in the order of less 

than 10 no. private car trips 

during peak hours and will 

therefore have a near zero 

(negligible) impact on the 

local road network. 

Applicant: Board of 

Management of St. Brigid's 

National School 

Reference: 2460575 

Location: St. Brigid's National 

School, Singland, Limerick 

City, Limerick. 

Construction of a new 

two-storey school 

building extension of 

622.3m² at the ground 

floor and 613.3m² at 

the first floor, together 

with a single storey 

link connecting to the 

existing building. 

Decision: Grant 

Permission (with 

Conditions) 

Date: 07/11/2024 

Exclude: Will have minimal 

impact on traffic flows due 

to emphasis on public 

transport use. 

Applicant: Cathal Glynn 

Reference: 2460178 

Location: Groody Student 

Park, Castletroy, Co. Limerick 

Construction of 6 No. 

student 

accommodation, 

duplex type units over 

three floors. 

Decision: Grant 

Permission (with 

Revised Conditions)  

Date: 02/04/2025 

Exclude: 6 no. duplex units 

will have minimal impact on 

surrounding road network. 

Applicant: Groody 

Developments Limited 

Reference: 2560113 

Location: Groody Road, 

Newcastle, Castletroy, 

Limerick 

A Large-Scale 

Residential 

Development (LRD) - 

development of a 

Purpose-Built Student 

Accommodation (PBSA) 

scheme on land 

fronting the Groody 

Road and Dublin Road. 

Decision: Grant 

Permission (with 

Conditions) 

Date: 25/09/2025 

Exclude: The TTA included 

as part of the planning 

submission stated that with 

the minimal provision of 32 

no. car parking spaces, the 

proposed development will 

generate negligible traffic 

flows in the order of less 

than 10 no. private car trips 

during peak hours and will 

therefore have a near zero 

(negligible) impact on the 

local road network. 
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Applicant: Ann Hannan  

Reference: 2560151 

Location: Sandybrook House, 

Bloodmill Road, Limerick 

A residential 

development 

comprising 31 no. 

residential units. 

Decision: Grant 

Permission (with 

Conditions) 

Date: 23/10/2025 

Exclude: The TTA included 

as part of the planning 

submission stated that with 

the minimal provision of 32 

no. car parking spaces, the 

proposed development will 

generate negligible traffic 

flows in the order of less 

than 10 no. private car trips 

during peak hours and will 

therefore have a near zero 

(negligible) impact on the 

local road network. 

Applicant: The Estate of the 

late Dermot Coffey 

Reference: 25220 

Location: Oakwood, Singland, 

Limerick. 

1 no. two storey 3 

bedroom detached 

dwelling house with off 

street car parking, 

connection to main 

sewer and associated 

site works 

Decision: Grant 

Permission (with 

Conditions) 

Date: 25/02/2026 

Exclude: Single dwelling 

house will have minimal 

impact on surrounding road 

network. 
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5.2 Parkway Valley Masterplan Development 

In assessing the traffic impacts of the subject development, consideration was also given to the overall 

Masterplan for the remaining zoned area of the subject site. Refer to Parkway Valley Masterplan 

document prepared by Reddy Architecture included in this planning application.   

In addition to the residential apartments, creche and medical centre included in this submission, the 

Masterplan provides for two potential options for the future building out of the remainder of the site.   

➢ The first option, based on the current provisions of Objective PV01 of the Limerick Development 

Plan 2022 - 2028, provides for primarily employment and commercial uses on the remainder of 

the masterplan site.   

o A Hotel 

o 3 no. Office Buildings 

o A Life Sciences Building 

➢ The second option, based on the revised Objective PV01 proposed under Proposed Variation No. 

3 of the Limerick Development Plan 2022 - 2028, provides for primarily residential use on the 

remainder of the masterplan site. 

o A Hotel 

o 500 Residential Units 

The traffic modelling presented in Section 10 of this report examines the worst-case peak hourly 

scenarios for both the AM and PM weekday peak periods for the proposed development subject to this 

planning submission. However, supplementary modelling has also been conducted to account for the 

additional Masterplan elements.   
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6 Proposed Development  

The proposed development consists of five blocks accommodating a total of 403 no. residential units, 

ranging in height from five to eight storeys. In addition, the scheme includes a creche at ground level 

within Block B, a four-storey over podium level medical centre located on the western edge of the site, 

and all associated site works and infrastructure. 

The development extends to the Dublin Road (R445) to provide a new site access.  This new access will 

provide left in and left out access only to the proposed development via the Dublin Road. 

A nature-based surface water drainage system is proposed within the neighbouring Groody Valley green 

wedge. 

Proposed Uses: 

• Residential Development: A total of 403 no. units comprising 246 one-bedroom units, 29 two-

bedroom (3-person) units, and 128 two-bedroom (4-person) units. 

• Creche: Approximately 306 sq.m, located at the lower ground floor of Block B. 

• Medical Centre: Approximately 3,082 sq.m, four storeys in height, positioned at the western 

boundary of the site. 

The proposed works are outlined in a series of architectural drawings prepared by Reddy Architecture 

and engineering drawings prepared by PUNCH Consulting Engineers and supplied as part of the planning 

documentation.  

An extract from the site layout is included in Figure 6-1.  
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Figure 6-1: Proposed Site Layout 
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6.1 Car Parking 

The Sustainable Residential Development and Compact Settlements - Guidelines for Planning Authorities 

published in January 2024 (the “Guidelines”) set out policy and guidance in relation to the planning and 

development of urban and rural settlements, with a focus on sustainable residential development and 

the creation of compact settlements. The Guidelines are accompanied by a companion non-statutory 

Design Manual that illustrates best practice examples of how the policies and objectives of the Guidelines 

can be applied. It outlines the evolution of wider policy since the publication of the Section 28 Guidelines 

(the Planning Design Standards for Apartments Guidelines for Planning Authorities), including: 

• National Planning Framework (2018) 

• Housing for All (2021) 

• Housing for All Action Plan Update (2022) 

• National Sustainable Mobility Policy (2022) 

• Climate Action Plan (2025) 

It provides a summary of the emerging policy approach in relation to density and development standards 

for housing. The approach is aligned to NPF priorities for compact growth and to Action 9 of Housing for 

All priorities to provide a greater range of high-quality housing options. It also addresses a number of 

transport specific issues, including: 

• “The availability of car parking has a critical impact on travel choices for all journeys, 
including local trips. With ongoing investment in active travel and public transport 
across all urban areas and particularly in our cities and larger towns, the number of 
locations with access to everyday needs and employment within a short walk or cycle 
or via a regular public transport connection is increasing all the time. In areas where 
car-parking levels are reduced studies show that people are more likely to walk, cycle, 
or choose public transport for daily travel. In order to meet the targets set out in the 
National Sustainable Mobility Policy 2022 and in the Climate Action Plan 2023 for 
reduced private car travel it will be necessary to apply a graduated approach to the 
management of car parking within new residential development.” 

• “The approach should take account of proximity to urban centres and sustainable 
transport options, in order to promote more sustainable travel choices. Car parking 
ratios should be reduced at all urban locations, and should be minimised, substantially 
reduced or wholly eliminated at locations that have good access to urban services and 
to public transport.” 

 

In accordance with the definitions outlined in the ‘Sustainable Residential Development and Compact 

Settlements - Guidelines for Planning Authorities’ (specifically Table 3.8), the proposed Parkway Valley 

Development is located within a ‘High-Capacity Public Transport Node’ given its proximity to a ‘Planned 

high frequency urban bus service’ (there is a planned route No.4 with a 10-minute frequency along the 

Dublin Road, adjacent the development site, refer to Section 4.1 of this report.).   

 

“High-Capacity Public Transport Node or Interchange 
Lands within 1,000 metres (1km) walking distance of an existing or planned high-
capacity urban public transport node or interchange, namely an interchange or node 
that includes DART, high frequency Commuter Rail, light rail or MetroLink services; or 
locations within 500 metres walking distance of an existing or planned BusConnects 
‘Core Bus Corridor’ stop...” 
 
“Accessible Location 
Lands within 500 metres (i.e. up to 5-6 minute walk) of existing or planned high 
frequency (i.e. 10 minute peak hour frequency) urban bus services.” 

 

As a result, the default position per specific planning policy requirements (SPPR) 3 of the Sustainable 

Residential Development and Compact Settlements Guidelines is that car-parking provision should be 

substantially reduced. 
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Similarly, the Planning Design Standards for Apartments Guidelines for Planning Authorities guidelines 
contain several transport-related issues relevant to the proposed development including: 
 

• A default policy for car parking provision to be minimised, substantially reduced or 
wholly eliminated in highly accessible areas such as in larger scale and higher density 
developments, comprising wholly of apartments in more central locations that are well 
served by public transport, the default policy is for car parking provision to be 
minimised, substantially reduced or wholly eliminated in certain circumstances. The 
policies above would be particularly applicable in highly accessible areas such as in or 
adjoining city cores or at a confluence of public transport systems such rail and bus 
stations located in close proximity; 

• These locations are most likely to be in cities, especially in or adjacent to (i.e. within 
15 minutes walking distance of) city centres or centrally located employment 
locations. This includes within 5 minutes walking distance of high frequency (min 10 
minute peak hour frequency) bus services. 

 

The conclusion that the site can be defined as a highly accessible sustainable location is evident through 

various factors. Firstly, its location towards the edge of the city enhances accessibility and promotes the 

feasibility of cycling and walking as viable transportation alternatives. Additionally, the abundance of 

existing bus services in the vicinity of the proposed development also underscores the sites accessibility. 

Finally, the BusConnects development (planned routes 4 & 6 along Dublin Road) is set to significantly 

bolster high frequency transportation systems, once delivered. 

Car parking serving the development is provided in accordance with Density Zone 2 figures outlined in 

the Limerick Development Plan 2022-2028 ‘Table DM 9(a)’ and SPPR 3 of the Sustainable Residential 

Development and Compact Settlements Guidelines for Planning Authorities as appropriate. The 

applicable car parking standards are noted in Table 6-1 below: 

Table 6-1: Limerick Development Plan Car Maximum Parking Allowance 

Development Type 

No. 

Units/Staff 

Gross Floor 

Area 

Maximum 

Allowance 

Total Maximum 

Allowance 
Provided 

Residential 
403 (1-2 Bed 

Apartments) 
1 space per unit 403 (Resident) 101 

Creche 306m2 

1 space per 

60m2 

+ set down 

5 + 3 set down  5 + 3 set down 

Medical Centre 

18 treatment 

rooms 

30 staff 

1 space per 

treatment room 

1 space per 2 

staff 

33 
18 (Patient) 

11 (Staff) 

It is proposed to provide 138 no. car parking spaces on the development site. The lower provision is 

aimed at reducing the additional traffic loading in the area due to the good public transport connectivity 

available in the area and the proximity to local amenities.  The parking provision must be viewed in 

relation to ‘Planning Design Standards for Apartments Guidelines for Planning Authorities, 2025’ and the 

‘Sustainable Residential Development and Compact Settlements - Guidelines for Planning Authorities’ 
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(January 2024). Therefore, the proposed provision of parking facilities is considered sustainable and 

balanced in terms of adequate provision of parking and promotion of more sustainable transport options. 

7 parking spaces (5% of the total number of spaces) will be designated motorcycle user parking spaces. 

The ‘standard’ parking spaces will be demarcated with white lines. All car parking spaces will be 2.5m 

by 5.0m, with accessible spaces providing an additional width and length of 1.2m.  

 

Accessible Parking Provision  

12 parking spaces (9% of the total number of spaces) will be designated accessible car-parking spaces in 

accordance with the Limerick Development Plan. The accessible spaces are to be demarcated with yellow 

lines, a protected hatched area and appropriate road markings to identify these spaces. The proposed 

location of the disabled parking spaces are in close proximity to the building entrances.  

 

Electric Vehicle Charging Points (EVCP) 

A minimum 1 no. EV charge point per five car parking spaces will be EVCP as per the Limerick Development 

Plan standards. All spaces will be cabled for future EV use.  This is in accordance with the 

Statutory Instrument No. 393/2021 - European Union (Energy Performance of Buildings) 

Regulations 2021 requirements.   

27 EV parking spaces are proposed throughout the development. 2 are located adjacent to the 

creche with 4 provided at the medical centre. The remaining 21 EV spaces are located within 

residential development to the south of Blocks C and D.  

 

Car Sharing Facilities  

Car clubs are being widely used as a way of reducing the need for private car ownership. Communal 

cars are currently available at various locations throughout Limerick City. Motorists can book slots using 

an online phone application. Cars are rented per hour with fuel, tax and insurance all included in the 

hire price. GoCar and YUKO currently offer Car Club services in Limerick City. Each Car Club vehicle 

has the potential to replace the journeys of up to 15 private cars. This is based on European research 

for the car share market.  

Go Car Facilities will be provided within the development to facilitate short term and or occasional car 

users. (Go Car enables the hire of a vehicle for varying length of time with a minimum of one hour.)  5 

no. parking spaces will be dedicated for car club use only in this car space provision. As an example, 

applying this rationale for 5 no. GoCar spaces results in an ‘equivalent residential parking provision’ of 

96+(5x15) = 171 no. private car spaces which equates to 0.42 car parking spaces per residential unit 

(i.e. 176/403).  

At this time, it is proposed to use the scheme operated by GoCar but an equivalent shared car scheme 

could be used. A letter of intent from GoCar is provided in Appendix C.   
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6.2 Cycle Parking  

Cycle parking serving the proposed development is provided in accordance with Density Zone 2 figures 

outlined in the Limerick Development Plan 2022-2028 ‘Table DM 9(a)’, the Apartment Design Guidelines 

2025 and the Sustainable Residential Development and Compact Settlements Guidelines. The applicable 

cycle parking standards are noted in Table 6-2 below: 

Table 6-2: Cycle Parking Standards and Requirements 

Development Type No. Units/Staff Requirement 
Total 

Requirement 
Provided 

Residential 

403 units (1-2 

Bed 

Apartments) 

1 space per 

bedroom* 

1 visitor space 

per 2 units 

560 (Resident) 

202 (Visitor) 

570 (Resident) 

214 (Visitor) 

Creche 9 staff 
1 space per 3 

staff 
3 9 

Medical Centre 

18 treatment 

rooms 

30 staff 

1 space per 2 

treatment rooms 

1 space per 5 

staff 

20 
19 (Patient)  

6 (Staff) 

*Residential bike parking number are based on the SPPR 4 of Sustainable Residential Development and 

Compact Settlements Guidelines and visitor parking associated with residential use is based on Limerick 

Development Plan. 

There are a number of cargo bike parking spaces throughout the site as well as locations for parking EV 

bikes and scooters.  

End of journey cycle facilities including showers and changing rooms are to be provided within the creche 
and medical centre in accordance with the Limerick Development Plan 2022-2028. 

6.3 Internal Layout 

The layout of the proposed development is detailed in the architect and landscape architect’s drawings 

submitted as part of this application.  

6.3.1 DMURS 

The roads layout together with pedestrian and cycle facilities for the site have been developed 

considering the design principles set out in the Design Manual for Roads and Streets (2019).  The hierarchy 

of the streets on the site are all local in nature which reflects the end destination typology of the site. 

A circuitous roadway is provided around the perimeter of the site which allows the central area to be a 

safe environment for pedestrians and cyclists who can access the central area via a shorter segregated 

route. 

Dedicated footpaths have been provided throughout the development which provide pedestrian 

connectivity to the central area as well as the surrounding site boundaries of existing residential 

development, Parkway Retail Park and Dublin Road. A raised pedestrian crossing is proposed at the 

entrance from the Dublin Road to indicate pedestrian priority. 

In accordance with the Cycle Design Manual (CDM), Cyclists will share the roadway with vehicles due to 

the low traffic volumes that are predicted due to the low car parking provision at the proposed 
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development as well as the low design speed of 20km/hr.  Appropriate speed restriction signs will be set 

out on the road throughout the site. In accordance with Table 2.1 of the Cycle Design Manual, a Mixed 

Traffic cycle provision is acceptable for the internal roads.  If cycle lanes were to be provided for a short 

section of the internal road, the transition details would be far more complicated than necessary.  There 

is a clear distinction between the busy Dublin Rd where cyclists will be accommodated for in segregated 

cycle tracks in the future and the quieter internal development road.  Additional line marking has been 

added to the proposed carriageway to identify the cyclist on the shared road surface. 

At the request of LCCC, an allowance for a 4m wide set back zone from the existing kerbline with the 

R445 has been provided to allow for possible future development of the BusConnects Project. 

A DMURS Compliance statement has been prepared by PUNCH Consulting Engineers and has been included 

in the submission package. 

 

6.3.2 Visibility Splays 

The site layout has been developed to provide adequate turning provision and fire tender access.  

Forward visibility and visibility splays have been provided on the basis of the requirements of Sections 

4.4.4 and 4.4.5 of the DMURS manual.  Compliance with the requirements is set out on the relevant 

Engineering drawings which accompany this planning application under separate cover. 

 

6.3.3 Vehicle Manoeuvring 

Autotrack analysis has been undertaken to ensure there are no issues with swept paths and 

manoeuvrability of fire appliances, refuse vehicles, and other heavy goods vehicles as indicated in 

drawings included in the planning documentation.  

 

6.3.4 Road Safety and Quality Audit  

A Road Safety Audit and Quality Audit for the development has been undertaken and is supplied as a 

separate report as part of the planning application. The recommendations of the Audit have been 

reviewed and incorporated, as appropriate, into the current site layout design.  
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7 Person Trip Generation 

7.1 Generated Vehicle Trips 

The purpose of this section is to determine the overall number of trips that will be generated by the 

proposed development. 

In order to estimate the likely volumes of traffic that will be generated by the proposed development 

and overall masterplan, trip rates recommended by TRICS (Trip Rate Information Computer System) were 

extracted from the database and applied pro-rata to the relevant number of residential apartments and 

gross floor area of commercial units within the development.  

Full details of the TRICS analysis are included in Appendix A. 

Table 7-1: Estimated AM and PM peak hour traffic (PCUs) generated by the Proposed Development using TRICS 

Land Use Calculation 

Factor 

Trip rate Additional Number of Trips 

AM Peak PM Peak AM Peak PM Peak 

No. 

of 

Units 

GFA (m2) AM 

Arrive 

AM 

Depart 

PM 

Arrive 

PM 

Depart 

AM 

Arrive 

AM 

Depart 

PM 

Arrive 

PM 

Depart 

Residential Units 403   0.048 0.138 0.116 0.067 19 56 47 27 

Creche   306 2.562 2.194 1.894 2.450 8 7 6 7 

Medical Centre   3,082 0.486 0.581 0.571 0.624 15 18 18 19 

Total             42 80 70 54 

 

As noted in Section 5.2 of this report, the Masterplan for the overall Parkway Valley site provides for two 

future scenarios for the full build out of the site.  The first scenario (Option 1) based on the current 

provisions of the Limerick Development Plan provide for primarily employment / commercial uses on the 

remainder of the site as provided for in Table 7.2.  The second scenario (Option 2), based on the revised 

provisions of Proposed Variation No. 3 of the Limerick Development Plan, provides primarily for 

residential uses on the remainder of the site as provided for in Table 7.3.  
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Table 7-2: Estimated AM and PM peak hour traffic (PCUs) generated by Option 1 of the Masterplan with 
Primarily Employment / Commercial Further Development using TRICS 

Land Use Calculation 

Factor 

Trip rate Additional Number of Trips 

AM Peak PM Peak AM Peak PM Peak 

No. 

of 

Units 

GFA 

(m2) 

AM 

Arrive 

AM 

Depart 

PM 

Arrive 

PM 

Depart 

AM 

Arrive 

AM 

Depart 

PM 

Arrive 

PM 

Depart 

Proposed 

Development 
      42 80 70 54 

Masterplan - Offices   23,736 0.839 0.100 0.080 0.850 199 24 19 202 

Masterplan - Hotel   6,326 0.313 0.272 0.286 0.256 20 17 18 16 

Total             261 121 107 272 

 

Table 7-3: Estimated AM and PM peak hour traffic (PCUs) generated by Option 2 of the Masterplan with 
Primarily Employment / Commercial Further Development using TRICS 

Land Use Calculation 

Factor 

Trip rate Additional Number of Trips 

AM Peak PM Peak AM Peak PM Peak 

No. 

of 

Units 

GFA 

(m2) 

AM 

Arrive 

AM 

Depart 

PM 

Arrive 

PM 

Depart 

AM 

Arrive 

AM 

Depart 

PM 

Arrive 

PM 

Depart 

Proposed 

Development 
      42 80 70 54 

Residential Units 500   0.048 0.138 0.116 0.067 26 76 64 37 

Masterplan - Hotel   6,326 0.313 0.272 0.286 0.256 20 17 18 16 

Total             88 173 152 107 

From a traffic volume perspective, office developments are generally associated with higher traffic 

generation and more pronounced peak-hour movements due to commuter travel patterns, whereas 

residential developments typically result in lower overall trip volumes with trips distributed more evenly 

throughout the day. 

As a result, the estimated overall masterplan peaks presented in Table 7-2 for Option 1 above portray 

the worst case scenario.  These figures have been used in the analysis presented alter in this report. 
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7.2 Modal Split Discussion  

The proposed development is located within convenient walking and cycling distance of Limerick City 

and suburbs, which provides a range of residential, retail, commercial, and recreational facilities. 

Cycle facilities are continually improving; therefore, cycle parking facilities will be provided within the 

scheme to encourage cycling as a genuine mode of transport. Pedestrians are catered for with footpaths 

in all directions.   

Given the nature and location of the development, trips to and from the site by public transport are 

considered likely, while both walking and cycling represent realistic alternatives for residents commuting 

to work/school/college. 

National Census data was examined to determine the modal split and prevailing commuting patterns of 

the Limerick population travelling to work or educational facilities. Private car/van use accounted for 

59.2% of trips in 2016 and 49.9% in 2022. Although this indicates a decline in private car dependency over 

the period, both active travel and public transport shares also decreased. A notable increase in the “Not 

Stated” category in the 2022 Census for Limerick City and Suburbs suggests that the reported modal split 

may not fully reflect actual traffic conditions. 

Despite this limitation, the Census-based modal split for active and public transport modes commuting 

to work or educational facilities is shown in Table 7-3 below. 

Table 7-3: Modal Split Commuting to Work/Educational Facilities as Assessed by National Census 2016 & 2022 

(Source: Central Statistics Office https://visual.cso.ie/?body=entity/ima/cop/2022&boundary=C04166V04937) 

Year % On Foot % Bicycle % Public Transport 

2016 22.3 2.8 7.5 

2022 18.9 2.6 7.2 

 

Table 7.3 of the Limerick Development Plan 2022-2028 outlines mode share targets for Limerick City and 

Suburbs for commuting to work/educational facilities. 

Table 7-4: Mode Share Targets 2028 

(Source: Table 7.3 of Limerick Development Plan 2022-2028) 

Year % On Foot % Bicycle % Public Transport 

2028 Target 30 10 14 

 

Refer to the Public Transport Capacity Assessment report also included within the planning submission 

for further information on public transport availability in the area. 

   

https://visual.cso.ie/?body=entity/ima/cop/2022&boundary=C04166V04937


   

Parkway Valley LRD 

Traffic and Transportation Assessment 

231171-PUNCH-XX-XX-RP-C-0006 Page 35 May 2026 

8 Trip Assignment and Distribution 

It is assumed that all additional traffic generated by the proposed development will be apportioned 

across the local road network in accordance with the existing traffic distribution patterns currently 

observed at each junction/roundabout. This methodology ensures that future traffic forecasts are 

representative of established vehicular movement characteristics within the study area. 

Two access arrangements are proposed for the development. The anticipated traffic distributions 

associated with each access point are detailed below: 

1. Parkway Retail Park Roundabout Access Point 

It is anticipated that this access will primarily serve traffic undertaking right-turn movements to and 

from Dublin Road via the Dublin Road/Parkway Retail Park Signalised Junction (Junction 2). 

2. New Direct Access Point on Dublin Road (R445) 

A new direct access is proposed on Dublin Road, designed to operate as a Left-In/Left-Out (LILO) junction 

arrangement. This access will facilitate left-turn ingress and egress movements only, thereby restricting 

any right-turn manoeuvres across opposing traffic flows. The LILO arrangement is expected to primarily 

serve local traffic travelling westbound along Dublin Road, providing a convenient and safe means of 

access while minimising potential impacts on the operational efficiency and safety of the surrounding 

road network. 

Figure 8-1 highlights the development generated traffic flow movements travelling to/from the proposed 

development. 

 

Figure 8-1: Development Generated Traffic Flow Movements 

Distribution for the masterplan will be similar to the proposed development.
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9 Traffic Forecasting 

In the absence of any specific local traffic growth information, it was assumed that baseline traffic will 

continue to grow at the levels recommended by the TII in the Project Appraisal Guidelines (PAG) – Unit 

5.3 - Travel Demand Projections publication by the TII (October 2021). The Project Appraisal Guidelines 

describe three levels of transport model functionality. The static model, which reflects traffic volumes 

on the basis of link flows, is best suited to the proposed development. Such models do not attempt any 

route assignment, and hence are applicable for networks where no change in traffic flows will result 

from a proposed scheme. We have used figures from Table 6.1 ‘Link-Based Growth Rates’ for the Limerick 

Metropolitan Area. 

The year of opening of the scheme was assumed to be 2028. A 15-year analysis period for the scheme 

would give a design year of 2043. The central growth factors from the Project Appraisal Guidelines – Unit 

5.3 publication are appropriate and are detailed below: 

• TII Link Based Growth Rates: Annual Growth Factor for 2016-2030 = 1.0174 (LVs) and 1.0329 (HVs). 

• TII Link Based Growth Rates: Annual Growth Factor for 2030-2040 = 1.0070 (LVs) and 1.0134 (HVs). 

• TII Link Based Growth Rates: Annual Growth Factor for 2040-2050 = 1.0069 (LVs) and 1.0177 (HVs). 

With regards to the volume of traffic using the road, generally the passenger car is adopted as the 

standard unit and other vehicles are assessed in terms of PCU’s.  Cars and Light Goods Vehicles are 

grouped together as Light Vehicles (LV). All other Goods Vehicles, Buses and Coaches are defined as 

Heavy Vehicles (HV). 

Estimated future baseline traffic flows on the road network in the vicinity of the proposed development 

were calculated by applying these factors to the 2025 surveyed flows. 
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10 Assessment and Road Impact 

The impact on the local external road network has been assessed in this TTA.  This involved examining 

the projected traffic flows on the local road network both 'with' and 'without' the proposed development 

in place. The morning and evening peak periods have been examined in order to assess the busiest case 

in terms of local traffic on the road network and traffic generated by the proposed development.  

10.1 Junction Analysis 

The junctions as detailed in previous sections, were each assessed for the proportion of generated 

development traffic against the existing background traffic. Given the urban environment of the 

proposed development, it is assumed the congested threshold of the TII document PE-PDV-02045 applies. 

Where development-generated traffic represents less than 5% of existing background traffic, it is 

considered to have no significant impact on junction performance. For the current development 

proposals, traffic volumes equate to less than 5% of background traffic at Junction 1 (Parkway 

Roundabout) and Junction 4 (Groody Roundabout). Accordingly, detailed junction capacity modelling is 

not required, as the anticipated development trips would have minimal effect on these junctions. 

However, when assessed in the context of the worst case scenario Overall Masterplan, the traffic 

generated exceeds the 5% threshold at all four junctions. On this basis, junction capacity modelling was 

undertaken. 

See Tables 10-1 and 10-2 below for the calculated percentage of development trips from the proposed 

development and overall masterplan development against the existing traffic. 

Table 10-1: Proposed Development Traffic versus Existing Background Traffic  

Site Junction 
Trips 

Generated 
Background 

Traffic 
Percentage 

Modelling 
Required 

Site 1 Parkway Roundabout 
AM 66 2,938 2.3% 

No 
PM 62 3,020 2.1% 

Site 2 
Dublin Road/Parkway Retail Park 

(Signal-Controlled) 

AM 123 2,042 6.0% 
Yes 

PM 124 2,178 5.7% 

Site 3 Parkway Retail Park Roundabout 
AM 123 457 26.9% 

Yes 
PM 124 510 24.3% 

Site 4 Groody Roundabout 
AM 56 3,308 1.7% 

No 
PM 62 3,477 1.8% 

Table 10-2: Overall Masterplan (Option1) Traffic versus Existing Background Traffic  

Site Junction 
Trips 

Generated 
Background 

Traffic 
Percentage 

Modelling 
Required 

Site 1 Parkway Roundabout 
AM 196 2,938 6.7% 

Yes 
PM 193 3,020 6.4% 

Site 2 
Dublin Road/Parkway Retail Park 

(Signal-Controlled) 

AM 382 2,042 18.7% 
Yes 

PM 379 2,178 17.4% 

Site 3 Parkway Retail Park Roundabout 
AM 382 457 83.7% 

Yes 
PM 379 510 74.3% 

Site 4 Groody Roundabout 
AM 187 3,308 5.6% 

Yes 
PM 186 3,477 5.3% 

The masterplan traffic assessment is provided for information purposes only; it is not the subject of this 

proposed development assessment. 
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The following development scenarios were analysed with and without both the proposed development 

and overall masterplan development for the proposed junctions: 

1. Survey year: 2025 

2. Opening year: 2028 

3. Design year: Opening year + 5 years: 2033 

4. Design year: Opening year + 15 years: 2043 

Junctions 10 software was used for the roundabouts and priority junction analysis. The design threshold 

for roundabouts and priority-controlled junctions is a Ratio of Flow to Capacity (RFC) of 0.85. 

Linsig software was used for the analysis of the signal-controlled junctions. The design threshold for 

signal-controlled junctions is 90% Degree of Saturation (DOS). 

Analysis Note:  

The RFC is an indicator of the likely performance of a junction under design year loading.  Due to site-

to-site variation, there may be a standard error of prediction of the entry capacity by the formulae of + 

or - 15% for any site. Thus, queuing should not occur in the various turning movements in the chosen 

design year peak hour in 5 out of 6 peak hour periods or sites if a maximum RFC of about 85% is used. 

Once the RFC is at 1.0 the Junctions 10 modelling software produces results regarding queues and delays 

that is unrepresentative of the actual or likely effects. 
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10.1.2 Signal Controlled Junction Analysis 

10.1.2.1 Site 2: Dublin Road/Parkway Retail Park (Signal-Controlled) 

The Linsig output is summarised in the table and text following with the full detailed output included in 

Appendix B. The results shown in Table 10-5 demonstrate the relative performance of the junction when 

both the proposed development traffic and overall masterplan traffic is compared to the base background 

traffic analysis. 

Table 10-5: Summary of Linsig Analysis Results for the Dublin Road/Parkway Retail Park Signal-Controlled 
Junction 

 Without Development With Proposed Development With Overall Masterplan 
Development 

Peak Hour 
Flow 

Max DOS (%) Mean 
Maximum 

Queue (PCU) 

Max DOS 
(%) 

Mean 
Maximum 

Queue (PCU) 

Max DOS (%) Mean 
Maximum 

Queue (PCU) 

AM 2028 
Opening Year 

55.8 12.8 58.7 13.7 74.0 20.9 

AM 2033 
Design Year 

59.1 13.9 72.9 20.6 78.1 22.8 

AM 2043 
Design Year 

64.4 15.7 81.4 25.8 82.6 26.5 

PM 2028 
Opening Year 

59.1 13.8 62.9 14.7 89.4 29.7 

PM 2033 
Design Year 

62.4 14.9 83.0 26.5 93.5 33.9 

PM 2043 
Design Year 

67.8 17.8 88.4 31.4 99.6 47.2 

The design results presented are based on a cycle time of 120 seconds and calling pedestrians every cycle 

during the peak times. The existing junction can cater for the proposed development and the existing 

traffic growth up to the Design Year of 2043 where it would reach a Maximum Degree of Saturation (DOS) 

of approximately 88.4% (90% is the desired capacity for a signalised junction) in the PM Peak.  The 

masterplan development brings the DOS above the design threshold by Design Year 2033 for the PM Peak 

but this is also considered within the norms of an urban development.  
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10.1.3 Priority Controlled Junction Analysis 

10.1.3.1 Site 1: Parkway Roundabout  

The Junctions 10 model was run with a capacity adjustment on each of the roundabout arms to mimic 

the queuing observed as best possible across the roundabout during peak times. The output for this 

analysis is summarised below, and the full output is included in greater detail in Appendix B. 

 

Table 10-4: Summary of Junctions 10 Analysis Results for the Parkway Roundabout with Capacity Adjustment 

 Without Development With Proposed Development With Overall Masterplan 
Development 

Peak Hour 
Flow 

Max RFC Mean 
Maximum 

Queue (PCU) 

Max RFC Mean 
Maximum 

Queue (PCU) 

Max RFC Mean 
Maximum 

Queue (PCU) 

AM 2028 
Opening Year 

0.90 7.3 0.92 8.6 0.97 14.7 

AM 2033 
Design Year 

0.97 14.0 0.99 17.2 1.05 30.1 

AM 2043 
Design Year 

1.06 34.8 1.08 40.0 1.14 58.6 

PM 2028 
Opening Year 

0.97 14.5 0.99 17.9 1.03 25.4 

PM 2033 
Design Year 

1.05 30.8 1.07 36.9 1.10 47.2 

PM 2043 
Design Year 

1.15 64.1 1.17 71.2 1.19 80.0 

As discussed at the beginning of this section, results shown above an RFC of 1.0 should be read with 

caution. The results should be viewed more for a comparative assessment of with and without proposed 

development which is deemed to be low in this case (maximum difference with the proposed 

development in place of 2% across the AM and PM peak periods for the opening year and design years). 

The existing Parkway Roundabout is performing above the applicable threshold in the survey year 2025 

(RFC: 0.91 in the PM Peak) without any developed traffic included. It is considered that in urban areas a 

certain level of congestion is to be expected during peak times. 
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10.1.3.2 Site 3: Parkway Retail Park Roundabout  

The Parkway Retail Park Roundabout output is summarised below, and the full detailed output is included 

in greater detail in Appendix B. 

Table 10-6: Summary of Junctions 10 Analysis Results for the Parkway Retail Park Roundabout 

 Without Development With Proposed 
Development 

With Overall Masterplan 
Development 

Peak Hour 
Flow 

Max RFC Mean 
Maximum 

Queue (PCU) 

Max RFC Mean 
Maximum 

Queue (PCU) 

Max RFC Mean Maximum 
Queue (PCU) 

AM 2028 
Opening 
Year 

0.22 0.3 0.23 0.3 0.23 0.3 

AM 2033 
Design Year 

0.24 0.3 0.24 0.3 0.24 0.3 

AM 2043 
Design Year 

0.25 0.3 0.26 0.3 0.26 0.4 

PM 2028 
Opening 
Year 

0.26 0.4 0.27 0.4 0.28 0.4 

PM 2033 
Design Year 

0.28 0.4 0.28 0.4 0.30 0.4 

PM 2043 
Design Year 

0.30 0.4 0.30 0.4 0.32 0.5 

The above analysis predicts that the junction would be operating well within the design threshold with 

the proposed development in operation during both the AM and PM peak hours across the opening year 

and design years. 
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10.1.3.3 Site 4: Groody Roundabout  

The Junctions 10 model was run with a capacity adjustment on each of the roundabout arms to mimic 

the queuing observed as best possible across the roundabout during peak times. The output for this 

analysis is summarised below, and the full output is included in greater detail in Appendix B. 

 

Table 10-8: Summary of Junctions 10 Analysis Results for the Groody Roundabout with Capacity Adjustment 

 Without Development With Proposed 
Development 

With Overall Masterplan 
Development 

Peak Hour 
Flow 

Max 
RFC 

Mean 
Maximum 

Queue (PCU) 

Max RFC Mean 
Maximum 

Queue (PCU) 

Max RFC Mean Maximum 
Queue (PCU) 

AM 2028 
Opening Year 

0.98 21.1 1.01 30.2 1.02 35.3 

AM 2033 
Design Year 

1.05 49.6 1.08 66.0 1.08 71.9 

AM 2043 
Design Year 

1.13 103.8 1.16 122.6 1.16 127.5 

PM 2028 
Opening Year 

0.94 10.8 0.96 13.3 0.99 20.0 

PM 2033 
Design Year 

1.01 26.1 1.03 32.9 1.07 44.0 

PM 2043 
Design Year 

1.12 67.9 1.13 76.1 1.15 83.7 

As discussed at the beginning of this section, results shown above an RFC of 1.0 should be read with 

caution. The results should be viewed more for a comparative assessment of with and without proposed 

development which is deemed to be low in this case (maximum difference with the proposed 

development in place of 3% across the AM and PM peak periods for the opening year and design years). 

The existing Groody Roundabout is performing above the applicable threshold in the survey year 2025 

(RFC: 0.93 in the AM Peak) without any developed traffic included. It is considered that in urban areas a 

certain level of congestion is to be expected during peak times. 

 

 

 

 

 

 



   

Parkway Valley LRD 

Traffic and Transportation Assessment 

231171-PUNCH-XX-XX-RP-C-0006 Page 43 May 2026 

10.1.4 Analysis Summary 

As noted previously the worst-case scenario is presented in the results above by adding the development 

traffic to the existing peak hour traffic selected from the traffic count survey. 

Table 10-9: Summary Results of all Surrounding Junctions 

Junction 2043 Without 
Development 

RFC/DOS 

2043 With 
Development 

RFC/DOS 

Parkway Roundabout 115% 117% 

Dublin Road/Parkway Retail Park (Signal-
Controlled) 

67% 88% 

Parkway Retail Park Roundabout 30% 30% 

Groody Roundabout 113% 116% 

From the above modelling results we conclude that the surrounding road network and adjacent existing 

junctions/roundabouts will have little comparable impact on the current operational capacity of the 

surrounding network of roads and junctions. 
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11 Construction Stage Traffic 

11.1 Construction Phase 

The volumes of traffic that will be generated during the construction phase of the proposed development 

will be small in comparison to the existing traffic volumes. 

The construction stage therefore does not require quantitative traffic analysis, however in order to 

minimise disruption due to construction, wheel washing facilities will be installed at the site access 

during the construction stage to reduce the amount of dirt and debris carried on to the public roadway 

during the excavation operations, etc. 

11.2 Construction Traffic Management Plan 

The successful contractor will be required to prepare a Construction Transport Management Plan (CTMP) 

prior to the commencement of development and implement the plan for the duration of the works. This 

will involve consultation with the local authority and/or the Gardaí, and once agreed will be adhered to 

for all aspects of construction that involves movement of vehicles in and out of the site. 

Construction traffic travelling to the site will use either the Parkway Retail Park Roundabout Access Point 

or the New Direct Access Point on the Dublin Road (R445). The dominant traffic route will be via the 

Dublin Road. All deliveries shall be provided with instructions/directions on accessing the site from the 

Dublin Road, and deliveries shall be scheduled outside of peak commuting hours.  

Vehicle parking for construction personnel will be accommodated within the development site. To the 

extent possible, personnel will also be encouraged to use public transport, and information on local 

transportation will be published on site. 

Construction operations on site and deliveries to the site will be in accordance with the Construction and 

Environmental Management Plan (CEMP). 

The preparation of the CTMP will entail an assessment of existing nearby employment, educational, 

recreational and commercial facilities to establish the peak times for vehicles, cyclists and pedestrians. 

This information would be used by the contractor to develop the optimum start/finish/delivery times to 

minimise impact on these existing facilities. 

Construction vehicle movements will be minimised through: 

a. Consolidation of delivery loads to/from the site and manage large deliveries on site to occur 

outside of peak traffic periods; 

b. Use of precast/prefabricated materials where possible; 

c. ‘Cut’ material generated by the construction works will be re-used on site where possible, 

through various accommodation works; 

d. Adequate storage space on site will be provided; 

e. A strategy will be developed to minimize construction material quantities as much as 

possible; 

Construction staff vehicle movements will also be minimised by promoting the use of public transport, 

shared use of vehicles, cycling and walking.  
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12 Summary and Conclusion 

1. The proposed development site is located at Singland Townland, Co. Limerick adjacent to the 

Parkway Retail Park. The proposed development consists of five blocks accommodating a total 

of 403 no. residential units, ranging in height from five to eight storeys. In addition, the scheme 

includes a creche at ground level within Block B, a four-storey medical centre located on the 

western edge of the site, and all associated site works and infrastructure. 

 

2. Classified turning count traffic surveys were carried out at Parkway Roundabout, Dublin 

Road/Parkway Retail Park Signalised Intersection, Parkway Retail Park Roundabout and Groody 

Roundabout. The counts were undertaken by IDASO Ltd on Thursday the 13th March 2025. 

 

3. For the purposes of our assessment, the TRICS database was consulted to provide an equivalent 

trip rate for the proposed development site. 

 

4. It is planned to access the proposed development via a new site entrance off the Dublin Road 

(R445) and via the existing Parkway Retail Park Roundabout. The new entrance will operate as a 

Left-In/Left-Out (LILO) junction arrangement facilitating left-turn ingress and egress movements 

only. 

 

5. Capacity analysis was carried out on all 4 no. surveyed junctions. The analysis shows that the 

development will have little comparable impact on the current operational capacity of the 

surrounding network of roads and junctions. 

 

6. Parking spaces for the proposed development have been provided to meet the requirements set 

out in the Limerick Development Plan (2022-2028) as well as the Compact Settlement Guidelines 

and national policy relating to parking provision for residential developments located in 

sustainable transport locations. 

 

7. Secure cycle parking facilities have been provided within the development to meet the 

requirements set out in the Limerick Development Plan (2022-2028) and the Compact Settlement 

Guidelines. 
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Appendix A TRICS Data 



TRICS 8.25.6

Trip Rate Parameter: DWELLS

TRIP RATE for Land Use 03 - RESIDENTIAL/C - FLATS PRIVATELY OWNED

Calculation Factor: 1 DWELLS

Count Type: Total Vehicles

Period No.Days Ave.DWELLS Arrivals Departures Totals

00:00-01:00

01:00-02:00

02:00-03:00

03:00-04:00

04:00-05:00

05:00-06:00

06:00-07:00 1 22 0 0 0

07:00-08:00 39 91 0.03 0.108 0.138

08:00-09:00 39 91 0.048 0.138 0.186

09:00-10:00 39 91 0.064 0.069 0.133

10:00-11:00 39 91 0.053 0.066 0.119

11:00-12:00 39 91 0.059 0.068 0.127

12:00-13:00 39 91 0.063 0.071 0.134

13:00-14:00 39 91 0.064 0.069 0.133

14:00-15:00 39 91 0.067 0.061 0.128

15:00-16:00 39 91 0.088 0.064 0.152

16:00-17:00 39 91 0.089 0.06 0.149

17:00-18:00 39 91 0.116 0.067 0.183

18:00-19:00 39 91 0.094 0.064 0.158

19:00-20:00 15 112 0.079 0.043 0.122

20:00-21:00 15 112 0.048 0.029 0.077

21:00-22:00

22:00-23:00

23:00-00:00

Daily Trip Rates: 0.962 0.977 1.939



TRICS 7.11.4

Trip Rate Parameter: Gross floor area

TRIP RATE for Land Use 04 - EDUCATION/D - NURSERY

Calculation Factor:    100 sqm

Count Type: TOTAL VEHICLES

ARRIVALS DEPARTURES TOTALS

No. Ave. Trip No. Ave. Trip No. Ave. Trip

Time Range Days GFA Rate Days GFA Rate Days GFA Rate

00:00-01:00

01:00-02:00

02:00-03:00

03:00-04:00

04:00-05:00

05:00-06:00

06:00-07:00 1 450 0.444 1 450 0 1 450 0.444

07:00-08:00 13 691 2.072 13 691 1.036 13 691 3.108

08:00-09:00 13 691 2.562 13 691 2.194 13 691 4.756

09:00-10:00 13 691 0.735 13 691 0.624 13 691 1.359

10:00-11:00 13 691 0.267 13 691 0.167 13 691 0.434

11:00-12:00 13 691 0.245 13 691 0.245 13 691 0.49

12:00-13:00 13 691 1.281 13 691 1.147 13 691 2.428

13:00-14:00 13 691 0.813 13 691 1.17 13 691 1.983

14:00-15:00 13 691 0.234 13 691 0.278 13 691 0.512

15:00-16:00 13 691 0.546 13 691 0.624 13 691 1.17

16:00-17:00 13 691 1.125 13 691 1.303 13 691 2.428

17:00-18:00 13 691 1.894 13 691 2.45 13 691 4.344

18:00-19:00 13 691 0.123 13 691 0.501 13 691 0.624

19:00-20:00 1 450 0.222 1 450 2.222 1 450 2.444

20:00-21:00 1 450 0 1 450 0 1 450 0

21:00-22:00

22:00-23:00

23:00-24:00

Daily Trip Rates: 12.563 13.961 26.524



TRICS 7.11.4

Trip Rate Parameter: Gross floor area

TRIP RATE for Land Use 05 - HEALTH/K - NHS WALK-IN CENTRE

Calculation Factor:    100 sqm

Count Type: TOTAL VEHICLES

ARRIVALS DEPARTURES TOTALS

No. Ave. Trip No. Ave. Trip No. Ave. Trip

Time Range Days GFA Rate Days GFA Rate Days GFA Rate

00:00-01:00

01:00-02:00

02:00-03:00

03:00-04:00

04:00-05:00

05:00-06:00

06:00-07:00

07:00-08:00 2 4731 0.201 2 4731 0.106 2 4731 0.307

08:00-09:00 2 4731 0.666 2 4731 0.275 2 4731 0.941

09:00-10:00 2 4731 0.613 2 4731 0.38 2 4731 0.993

10:00-11:00 2 4731 0.423 2 4731 0.56 2 4731 0.983

11:00-12:00 2 4731 0.486 2 4731 0.581 2 4731 1.067

12:00-13:00 2 4731 0.518 2 4731 0.465 2 4731 0.983

13:00-14:00 2 4731 0.666 2 4731 0.497 2 4731 1.163

14:00-15:00 2 4731 0.56 2 4731 0.55 2 4731 1.11

15:00-16:00 2 4731 0.412 2 4731 0.528 2 4731 0.94

16:00-17:00 2 4731 0.571 2 4731 0.624 2 4731 1.195

17:00-18:00 2 4731 0.285 2 4731 0.571 2 4731 0.856

18:00-19:00 2 4731 0.201 2 4731 0.264 2 4731 0.465

19:00-20:00 1 2350 0.468 1 2350 0.681 1 2350 1.149

20:00-21:00 1 2350 0.34 1 2350 0.213 1 2350 0.553

21:00-22:00

22:00-23:00

23:00-24:00

Daily Trip Rates: 6.41 6.295 12.705



TRICS 7.11.4

Trip Rate Parameter: Gross floor area

TRIP RATE for Land Use 02 - EMPLOYMENT/A - OFFICE

Calculation Factor:    100 sqm

Count Type: TOTAL VEHICLES

ARRIVALS DEPARTURES TOTALS

No. Ave. Trip No. Ave. Trip No. Ave. Trip

Time Range Days GFA Rate Days GFA Rate Days GFA Rate

00:00-00:30

00:30-01:00

01:00-01:30

01:30-02:00

02:00-02:30

02:30-03:00

03:00-03:30

03:30-04:00

04:00-04:30

04:30-05:00

05:00-05:30

05:30-06:00

06:00-06:30 1 114000 0.145 1 114000 0.02 1 114000 0.165

06:30-07:00 1 114000 0.216 1 114000 0.035 1 114000 0.251

07:00-07:30 7 20694 0.195 7 20694 0.035 7 20694 0.23

07:30-08:00 7 20694 0.341 7 20694 0.036 7 20694 0.377

08:00-08:30 7 20694 0.372 7 20694 0.041 7 20694 0.413

08:30-09:00 8 18851 0.467 8 18851 0.059 8 18851 0.526

09:00-09:30 8 18851 0.332 8 18851 0.056 8 18851 0.388

09:30-10:00 8 18851 0.243 8 18851 0.055 8 18851 0.298

10:00-10:30 8 18851 0.107 8 18851 0.05 8 18851 0.157

10:30-11:00 8 18851 0.076 8 18851 0.042 8 18851 0.118

11:00-11:30 8 18851 0.057 8 18851 0.032 8 18851 0.089

11:30-12:00 8 18851 0.066 8 18851 0.042 8 18851 0.108

12:00-12:30 8 18851 0.068 8 18851 0.101 8 18851 0.169

12:30-13:00 8 18851 0.078 8 18851 0.068 8 18851 0.146

13:00-13:30 8 18851 0.068 8 18851 0.076 8 18851 0.144

13:30-14:00 8 18851 0.073 8 18851 0.068 8 18851 0.141

14:00-14:30 8 18851 0.044 8 18851 0.064 8 18851 0.108

14:30-15:00 8 18851 0.047 8 18851 0.069 8 18851 0.116

15:00-15:30 8 18851 0.036 8 18851 0.107 8 18851 0.143

15:30-16:00 8 18851 0.037 8 18851 0.114 8 18851 0.151

16:00-16:30 8 18851 0.044 8 18851 0.261 8 18851 0.305

16:30-17:00 8 18851 0.046 8 18851 0.259 8 18851 0.305

17:00-17:30 8 18851 0.04 8 18851 0.428 8 18851 0.468

17:30-18:00 8 18851 0.04 8 18851 0.422 8 18851 0.462

18:00-18:30 8 18851 0.03 8 18851 0.263 8 18851 0.293

18:30-19:00 8 18851 0.037 8 18851 0.156 8 18851 0.193

19:00-19:30 1 114000 0.028 1 114000 0.123 1 114000 0.151

19:30-20:00 1 114000 0.021 1 114000 0.116 1 114000 0.137

20:00-20:30 1 114000 0.022 1 114000 0.061 1 114000 0.083

20:30-21:00 1 114000 0.016 1 114000 0.032 1 114000 0.048

21:00-21:30 1 114000 0.032 1 114000 0.041 1 114000 0.073

21:30-22:00 1 114000 0.018 1 114000 0.034 1 114000 0.052

22:00-22:30

22:30-23:00

23:00-23:30

23:30-24:00

Daily Trip Rates: 3.442 3.366 6.808



TRICS 7.11.4

Trip Rate Parameter: Gross floor area

TRIP RATE for Land Use 06 - HOTEL  FOOD & DRINK/A - HOTELS

Calculation Factor:    100 sqm

Count Type: TOTAL VEHICLES

ARRIVALS DEPARTURES TOTALS

No. Ave. Trip No. Ave. Trip No. Ave. Trip

Time Range Days GFA Rate Days GFA Rate Days GFA Rate

00:00-01:00

01:00-02:00

02:00-03:00

03:00-04:00

04:00-05:00

05:00-06:00

06:00-07:00

07:00-08:00 9 9155 0.12 9 9155 0.215 9 9155 0.335

08:00-09:00 9 9155 0.248 9 9155 0.283 9 9155 0.531

09:00-10:00 9 9155 0.313 9 9155 0.272 9 9155 0.585

10:00-11:00 9 9155 0.231 9 9155 0.238 9 9155 0.469

11:00-12:00 9 9155 0.165 9 9155 0.237 9 9155 0.402

12:00-13:00 9 9155 0.208 9 9155 0.197 9 9155 0.405

13:00-14:00 9 9155 0.252 9 9155 0.182 9 9155 0.434

14:00-15:00 9 9155 0.286 9 9155 0.256 9 9155 0.542

15:00-16:00 9 9155 0.25 9 9155 0.205 9 9155 0.455

16:00-17:00 9 9155 0.218 9 9155 0.237 9 9155 0.455

17:00-18:00 9 9155 0.235 9 9155 0.227 9 9155 0.462

18:00-19:00 9 9155 0.235 9 9155 0.217 9 9155 0.452

19:00-20:00 9 9155 0.141 9 9155 0.148 9 9155 0.289

20:00-21:00 9 9155 0.13 9 9155 0.113 9 9155 0.243

21:00-22:00 9 9155 0.129 9 9155 0.11 9 9155 0.239

22:00-23:00 2 8211 0.018 2 8211 0.024 2 8211 0.042

23:00-24:00 1 7244 0.014 1 7244 0 1 7244 0.014

Daily Trip Rates: 3.193 3.161 6.354
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YẐ XZX ]Z_\ YZ[X `

[aZba s
k̂de

fghid̂j
W\
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?a XTXJNbOcNdcefghibNjRkPQghP lm ndoNpnqr sTtuJ sXtsJ sJ M

?v XTXJNbOcNdcefghibNjRkPQghP wm ndoNpnqr sXtTT sVtVT sJ M

?x XTXUNbOcNdcefghib lm ndoNpnqr sTtuJ sXtsJ sJ M

?y XTXUNbOcNdcefghib wm ndoNpnqr sXtTT sVtVT sJ M

?z XTXUNn{PhghiN|PR}N~rPkg�PhegRQ�N�}P�fPN�NmP�g�RQN�Phe}P� lm ndoNpnqr sTtuJ sXtsJ sJ M

?� XTXUNn{PhghiN|PR}N~rPkg�PhegRQ�N�}P�fPN�NmP�g�RQN�Phe}P� wm ndoNpnqr sXtTT sVtVT sJ M

?� XTXUNn{PhghiN|PR}N~n�P}RQQNmRkeP}{QRhNOP�PQc{�Phe� lm ndoNpnqr sTtuJ sXtsJ sJ M

?� XTXUNn{PhghiN|PR}N~n�P}RQQNmRkeP}{QRhNOP�PQc{�Phe� wm ndoNpnqr sXtTT sVtVT sJ M

?� XTVVNbOcNdcefghib lm ndoNpnqr sTtuJ sXtsJ sJ M

?a� XTVVNbOcNdcefghib wm ndoNpnqr sXtTT sVtVT sJ M

?aa XTVVNn{PhghiN|PR}N~rPkg�PhegRQ�N�}P�fPN�NmP�g�RQN�Phe}P� lm ndoNpnqr sTtuJ sXtsJ sJ M

?av XTVVNn{PhghiN|PR}N~rPkg�PhegRQ�N�}P�fPN�NmP�g�RQN�Phe}P� wm ndoNpnqr sXtTT sVtVT sJ M

?ax XTVVNn{PhghiN|PR}N~n�P}RQQNmRkeP}{QRhNOP�PQc{�Phe� lm ndoNpnqr sTtuJ sXtsJ sJ M

?ay XTVVNn{PhghiN|PR}N~n�P}RQQNmRkeP}{QRhNOP�PQc{�Phe� wm ndoNpnqr sXtTT sVtVT sJ M

?az XTuVNbOcNdcefghib lm ndoNpnqr sTtuJ sXtsJ sJ M

?a� XTuVNbOcNdcefghib wm ndoNpnqr sXtTT sVtVT sJ M

?a� XTuVNn{PhghiN|PR}N~rPkg�PhegRQ�N�}P�fPN�NmP�g�RQN�Phe}P� lm ndoNpnqr sTtuJ sXtsJ sJ M

?a� XTuVNn{PhghiN|PR}N~rPkg�PhegRQ�N�}P�fPN�NmP�g�RQN�Phe}P� wm ndoNpnqr sXtTT sVtVT sJ M
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3� y�zzD��KD�KOA=<>� È a� DGaZv x�¡{| xy¡x| x| ¢

����#$�!£� £&���¤¥ �¦¦&h§
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k	
�
��
�l�
����

mn+o%.)+*

pq@=54?@ r8:1 pq@=54?@s56>1 t<1s=43=qu854@vsu8@1< 73:s?3w13 pq@=54?@s;1u86sx<ypq@=54?@sz{0

| B̀C_̂BeL}SZD[B\SZW~WBD[BC[L}SZD[B\SZW L �fL�fL�fL�fL� ����� �

mn+o%.)+&��%�)(�

;3424@vs<4w1 z4v�54@v r15�?3�s31<4wq8us=8>8=456sx�y�43<5s83:s318=�4@vs5�31<�?uw r15�?3�sw1u86sx<yr15�?3�sz{0
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< 6?; 6?; 5;: ? ? 5=5: 5??6 ?\6?? 6?; 868 5\? 5\? >\567 ]

4 5?== 5?== ;67 ? ? >@= 5?6> _̂aff 5?5: 5?;6 5;\@ 5>\5 ie_fag j

lynoopqplynlr

#$�
�Z"&O
%��&!'
()*+,-$.

[S!V"�Z!
'��&!'
()*+,-$.

[S!V"�Z!
#$$�Y&OQ
()*+.

sPU&QQ
'��&!'
()*+,-$.

sPU&QQ��L�"
tOZu

()*+,-$.

*�$VSO&"�! 
tOZu�()*+,-$.

*&U&V�"P
()*+,-$.

MN*
�-$ZS -US"
()*+,-$.

�-$ZS -US"
(�L�"�Q�'�.
()*+,-$.

�"&$"
vS�S�
()*+.

w!'�vS�S�
()*+.

%�O&P�(Q.
+!Q� !&O�Q�'
O�Y�O�Zt�Q�$Y�V�

/ 57? 57? 86 ? ? 588: @67 ?\577 57? 5@; ?\= ?\; 8\:=; ]

0 @>; :=8 567 ==7 ? 668 7@: ?\>?7 :6; 5?>5 >\; ;\6 56\>@6 z

9 :>; :>; 5:7 ? ==7 765 758 ?\7;6 >@5 =6: bi_a >\5 êf_ega j

< 85? 85? 5?; ? ? 5;== 5?85 ?\=@8 855 8?7 5\? ?\> 6\>;8 ]

4 78= 78= ;55 ? ? >8; 5?>> ?\>7= 7@: @?= 5>\5 =\@ ;8\=:5 z



�������������

��	

��
�
��	
��
��������

��������
��	
��
��������

��������
�����
��
�����

 !"
��
��	
��
��������

 !"
��#�$��
%��&

��������

������
���'
%��&#��������

�
"
���!
��������

()�

����'�"��
��������


����'�"��
��$��#�����
��������

*�
��
+����
�����

,��#+����
�����

���
!#���
����'�
�����
�����#�%#�������

- ./. ./. 01 2 2 ..30 .24. 25.01 ./. .34 256 256 05106 7

8 1.3 /0. .00 610 2 3/0 46/ 25/93 /0/ 132 65/ .53 450/1 7

: /;6 /;6 .3. 2 610 ;41 1/1 25;// /10 64. 95. 652 .054;1 <

= 030 030 1; 2 2 4/9 ..;/ 2564/ 033 063 259 253 3504. 7

> 92; 92; .99 2 2 /99 ..3/ 25;.9 9./ 963 054 .5; 15//3 7

?@A@ABCDEFDGFHIBJAK@LGKBMHEBADNOBGFPABKAQPAIG

�R�������R���

��	 S�
�#�����TU>#�����T>U#�����TVU#�����TV>#���������������#	���
'� S
�W��#	���
'� ���X
X����!#�%#��
����'#��#�$������'#	
�W�� ���X
X����!#�%#�$
���!#��
����'#	
�W��

- 25.; 2522 2522 25.; 25.; Y Y Z[\ Z[\

8 .50. 25/9 .5.; .5;2 .512 Y Y Z[\ Z[\

: .51. 2506 .524 654. 05;9 Y Y Z[\ Z[\

= 253. 2522 2522 253. 253. Y Y Z[\ Z[\

> .5// 25/3 .530 6526 65/4 Y Y Z[\ Z[\

�R�������R���

��	 S�
�#�����TU>#�����T>U#�����TVU#�����TV>#���������������#	���
'� S
�W��#	���
'� ���X
X����!#�%#��
����'#��#�$������'#	
�W�� ���X
X����!#�%#�$
���!#��
����'#	
�W��

- 2566 2522 2522 2566 2566 Y Y Z[\ Z[\

8 656; 252; .526 /59; 15/. Y Y Z[\ Z[\

: 054/ 2521 .5.9 .250; ./524 Y Y Z[\ Z[\

= 25/4 2524 251. .50; .530 Y Y Z[\ Z[\

> 0526 252; 254; 156. .65;; Y Y Z[\ Z[\

�R�������R�]�

��	 S�
�#�����TU>#�����T>U#�����TVU#�����TV>#���������������#	���
'� S
�W��#	���
'� ���X
X����!#�%#��
����'#��#�$������'#	
�W�� ���X
X����!#�%#�$
���!#��
����'#	
�W��

- 2506 2520 256/ 253; 2531 Y Y Z[\ Z[\

8 ;501 252/ 25;/ .153. 0.59. Y Y Z[\ Z[\

: 6652. 654/ .95;/ 30506 /0504 Y Y Z[\ Z[\

= 2549 2520 256; 2549 2549 Y Y Z[\ Z[\

> .6511 25.9 /5;3 0054/ 3152/ Y Y Z[\ Z[\

�R�]���������

��	 S�
�#�����TU>#�����T>U#�����TVU#�����TV>#���������������#	���
'� S
�W��#	���
'� ���X
X����!#�%#��
����'#��#�$������'#	
�W�� ���X
X����!#�%#�$
���!#��
����'#	
�W��

- 2500 2520 2506 .5.2 .50; Y Y Z[\ Z[\

8 95.4 2523 2501 .95/1 04509 Y Y Z[\ Z[\

: 0;542 ;5/1 02510 92569 1/530 Y Y Z[\ Z[\

= 2544 2520 2561 2544 651. Y Y Z[\ Z[\

> .9524 25.6 /5.3 31561 965.0 Y Y Z[\ Z[\

�������������

��	 S�
�#�����TU>#�����T>U#�����TVU#�����TV>#���������������#	���
'� S
�W��#	���
'� ���X
X����!#�%#��
����'#��#�$������'#	
�W�� ���X
X����!#�%#�$
���!#��
����'#	
�W��

- 2560 2522 2522 2560 2560 Y Y Z[\ Z[\

8 65/3 2523 2536 ;541 .6531 Y Y Z[\ Z[\

: 952; 2529 .5.4 625.; 0.5/2 Y Y Z[\ Z[\

= 25;; 256. 2540 .504 .533 Y Y Z[\ Z[\

> 054. 252/ 253; ..52/ .453. Y Y Z[\ Z[\

�������������

��	 S�
�#�����TU>#�����T>U#�����TVU#�����TV>#���������������#	���
'� S
�W��#	���
'� ���X
X����!#�%#��
����'#��#�$������'#	
�W�� ���X
X����!#�%#�$
���!#��
����'#	
�W��

- 25.; 2522 2522 25.; 25.; Y Y Z[\ Z[\

8 .501 2520 2506 65;4 95.6 Y Y Z[\ Z[\

: .541 2520 2564 .541 1564 Y Y Z[\ Z[\

= 2536 2520 2500 .524 .564 Y Y Z[\ Z[\

> .5;/ 2520 2502 .519 95;4 Y Y Z[\ Z[\



����������	
����	
�����������
�
�������������������
�����

���������

� �!�

"#$#%&''(')%#*+%,#'*-*.)

/0102345 6207 8409 :0;<23=43>?

@ABCDCE FGHDIJGKLDM K
NFOKDPKQGBRKSRBKAJJKTRUGTGCVPKWKVDTGKPGETGCVPXKFGHDIJGKLDMKTAVBDMKPHRYJZK[GKIRT\JGVGZK]HGVHGBK]RB̂DCEKDCK_̀ aPKRBKFGHPXKbSKNFOKAVKVHGKcYCIVDRC
DPKEGCYDCGJdKQGBReK\JGAPGKDECRBGKVHDPK]ABCDCEX

@ABCDCE fYGYGKUABDAVDRCP gCAJdPDPKh\VDRCP fYGYGK\GBIGCVDJGPKTAdK[GKYCBGJDA[JGKDSKVHGKTGACKiYGYGKDCKACdKVDTGKPGETGCVKDPKUGBdKJR]KRBKUGBdKHDEHX

j	
k
��
�l�
����

mn*o$-(*)

pq?<43>? r790 pq?<43>?s45=0 t;0s<32<qu743?vsu7?0; 629s>2w02 pq?<43>?s:0u75sx;ypq?<43>?sz{/

| _AB̂]AdK}RYCZA[RYV~VACZABZK}RYCZA[RYV K �eK�eK�eK�eK� ����� �

mn*o$-(*%��$�('�

:2313?vs;3w0 z3v�43?v r04�>2�s20;3wq7us<7=7<345sx�y�32;4s729s207<�3?vs4�20;�>uw r04�>2�sw0u75sx;yr04�>2�sz{/
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; ?>@ ?>@ 5>> : 6=> 5:6: ?@: g_̂be ?<: 6=: 59\@ ĉ_g gà_ec{ i
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; 8?= 8?= @?5 ? 99= 5?95 >:? e_̂bg >=6 968 =\8 ĉ_d hg_̂̀ d f

2 655 655 5@8 ? ? 5@>8 5?@5 ?\6?? 6?< 9<> ?\: 5\? >\??8 ]

3 5?88 5?88 @>@ ? ? >>8 5?:= e_̂ci 5?@= 5?5? =\> @?\? ba_ag̀ f

kkmylpqpkkmno

#$�
�Z"&O
%��&!'
()*+,-$.

[S!V"�Z!
'��&!'
()*+,-$.

[S!V"�Z!
#$$�Y&OQ
()*+.

rPU&QQ
'��&!'
()*+,-$.

rPU&QQ��L�"
sOZt

()*+,-$.

*�$VSO&"�! 
sOZt�()*+,-$.

*&U&V�"P
()*+,-$.

MN*
�-$ZS -US"
()*+,-$.

�-$ZS -US"
(�L�"�Q�'�.
()*+,-$.

�"&$"
uS�S�
()*+.

v!'�uS�S�
()*+.

%�O&P�(Q.
+!Q� !&O�Q�'
O�Y�O�Zs�Q�$Y�V�

/ @@5 @@5 66 ? ? 5:99 8>? ?\@69 @@5 58: ?\= ?\= 6\698 ]

7 5@=8 ><6 5<< 99= ? >=> 899 _̂̀ac >8> 55@8 <\? 5?\< bc_dhg f

; 8?= 8?= @?5 ? 99= 5?:5 >69 e_̂ga >9> 9:= ĉ_d ia_d eag_hab f
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2 95> 95> 5?9 ? ? 5@5> 5?9< ?\=<8 958 9>6 5\? ?\> 6\>@: ]

3 888 888 @@@ ? ? >=5 5?8@ ?\8@5 <<? <?6 î_̀ 6\9 bi_gig f
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fg#h�&!#�����! �

3+,*,8ol4,p) s,o�-,8o k)-�7+�l+)4,pj0nl50605,-.lq�r�,+4-l0+2l+)05�,8ol-�+)4�7np k)-�7+�lp)n0.lq4rk)-�7+�lst(

�@LO �K;M:CPR<W<KV< �x� ;̀MDz }~���� �

������d��e��
�

����#$���������&�"

13 (5)80+,7l802) �,2)l�)+,7pl802) �+0��,5l6+7�,n)l-.6) (-0+-l-,2)lq���22r�,8,4�l-,2)lq���22r�,2)l4)o2)8-ln)8o-�lq2,8r�j8l0j-720-,50nn.

3u� y�{zD� KD�KOA=<>� XE a�¡DGaZv xy¢�� xz¢z� x| £

����#$�!¤� ¤&���¥¦ �§§&ḧ
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: 8?@ 8?@ 75? @ >== 5@=7 ?6= f_fhf ?95 >=8 9\? ia_i ffi_aâ e
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�#����� _̀ I#�����_Ì#�����_à#�����_aI#���������������#	���
'� 
̂�b��#	���
'� ���c
c����!#�%#��
����'#��#�$������'#	
�b�� ���c
c����!#�%#�$
���!#��
����'#	
�b��

- 24.: 2422 2422 24.: 24.: d d efg efg

8 .4/: 2420 240. 6403 5402 d d efg efg

< 0405 2420 2406 946. .34.1 d d efg efg

H 2490 2429 249. .402 .412 d d efg efg

I 640: 2420 2402 645. ..465 d d efg efg



����������	
����	
�����������
�
�������������������
�����

���������

 !�"�

#$%$&'(()(*&$+,&-$(+.+/*

01213456 7318 951: ;1<=34>54?@

ABCDEDF GHIEJKHLMEN L
OGPLEQLRHCSLTSCLBKKLUSVHUHDWQLXLWEUHLQHFUHDWQYLGHIEJKHLMENLUBWCENLQISZK[L\HLJSU]KHWH[L̂IHWIHCL̂SC_EDFLEDL̀abQLSCLGHIQYLcTLOGPLBWLWIHLdZDJWESD
EQLFHDZEDHKeLRHCSfL]KHBQHLEFDSCHLWIEQL̂BCDEDFY

ABCDEDF gZHZHLVBCEBWESDQ hDBKeQEQLi]WESDQ gZHZHL]HCJHDWEKHQLUBeL\HLZDCHKEB\KHLETLWIHLUHBDLjZHZHLEDLBDeLWEUHLQHFUHDWLEQLVHCeLKŜ LSCLVHCeLIEFIY
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} L i�ªLOib~ ¬ �¥� �¥¥Y¥¥¥

µ L i�ªLOib~ ¬ ��¶� �¥¥Y¥¥¥

· L i�ªLOib~ ¬ ¸̧� �¥¥Y¥¥¥

¹ L i�ªLOib~ ¬ ��� �¥¥Y¥¥¥

º L i�ªLOib~ ¬ �¥�� �¥¥Y¥¥¥

�����
����
�
�
��
���
�
»¼½¾¿ÀÁÂÃÄÅÆÇÈÉ

t ÊË

ÌÍËÎ

t ÏÐÏ ÏÑÏ ÏÒÏ ÏÓÏ ÏÔÏ

ÏÐÏ ¥ �� �� �̧ ��

ÏÑÏ �� �� ��Õ �Õ� ��¥

ÏÒÏ �¥ �¥� � ��� �̧�

ÏÓÏ �� �Õ� ��� ¥ ��̧

ÏÔÏ �¶ Õ¥Õ ��¥ ��� �

ÃÈÖ×ÖÈØÙÖ¿Ú

t ÊË

ÌÍËÎ

t ÏÐÏ ÏÑÏ ÏÒÏ ÏÓÏ ÏÔÏ

ÏÐÏ¥Y¥¥ ¥Y¥� ¥Y�� ¥Y�� ¥Y�¥

ÏÑÏ¥Y¥� ¥Y¥� ¥Y�Õ ¥Y�� ¥Y�¶

ÏÒÏ¥Y¥� ¥Y�� ¥Y¥¥ ¥Y�¥ ¥Y��

ÏÓÏ¥Y¥̧ ¥Y�� ¥Y�� ¥Y¥¥ ¥Y�¥

ÏÔÏ¥Y¥� ¥Y�� ¥Y�¥ ¥Y�� ¥Y¥¥

Û�Ü�l�����Ý

¡Þtx858t1@536t:?x1 �³ut�8=5?3t ?3t8t¡Þty�³uz

OGL̀HCJHDWBFHQ �Y¥¥

ß¼¾àáÁâ¼ÇÙãä¼Áå

t ÊË

ÌÍËÎ

t ÏÐÏÏÑÏÏÒÏÏÓÏÏÔÏ

ÏÐÏ ¥ ¥ ¥ ¥ ¥

ÏÑÏ ¥ ¥ ¥ ¥ ¥

ÏÒÏ ¥ ¥ ¥ ¥ ¥

ÏÓÏ ¥ ¥ ¥ ¥ ¥

ÏÔÏ ¥ ¥ ¥ ¥ ¥

æà¼È¾ç¼ÁÃÄÅÁÃ¼ÈÁâ¼Ç

t ÊË

ÌÍËÎ

t ÏÐÏ ÏÑÏ ÏÒÏ ÏÓÏ ÏÔÏ

ÏÐÏ�Y¥¥¥ �Y¥¥¥ �Y¥¥¥ �Y¥¥¥ �Y¥¥¥

ÏÑÏ�Y¥¥¥ �Y¥¥¥ �Y¥¥¥ �Y¥¥¥ �Y¥¥¥

ÏÒÏ�Y¥¥¥ �Y¥¥¥ �Y¥¥¥ �Y¥¥¥ �Y¥¥¥

ÏÓÏ�Y¥¥¥ �Y¥¥¥ �Y¥¥¥ �Y¥¥¥ �Y¥¥¥

ÏÔÏ�Y¥¥¥ �Y¥¥¥ �Y¥¥¥ �Y¥¥¥ �Y¥¥¥



�������������	������


��
��������
���������������

������� ��!"#$� %��&!'�()*+,-$.%��&!'��!�)*+�()*+,-$.

/01234//100

/ 567 567

8 9:; 9:;

< 69= 69=

2 >?> >?>

3 ;:7 ;:7

//1004//1/3

/ 597 597

8 5=;5 5=;5

< ?:> ?:>

2 @>> @>>

3 :@? :@?

//1/34//1<0

/ 777 777

8 5>55 5>55

< 9@: 9@:

2 6>5 6>5

3 5569 5569

//1<04//123

/ 777 777

8 5>55 5>55

< 9@: 9@:

2 6>5 6>5

3 5569 5569

//1234/8100

/ 597 597

8 5=;5 5=;5

< ?:> ?:>

2 @>> @>>

3 :@? :@?

/81004/81/3

/ 567 567

8 9:; 9:;

< 69= 69=

2 >?> >?>

3 ;:7 ;:7

A�BC��B

D��EF���GE��
�H�����I��F������FF���J�����

#$� K&L�MN* K&L�%�O&P�(Q. K&L�RS�S��()*+.
K&L�T3"-

U�$V�!"�O��RS�S�
()*+.

K&L�WX�
#Y�$& ��%��&!'

()*+,-$.
�Z"&O�[S!V"�Z!
#$$�Y&OQ�()*+.

/ =\7? 6\;> =\@ 5\6 ] 596 7;9
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Full Input Data And Results 
 
User and Project Details 

Project:  

Title:  

Location:  

Additional detail:  

File name: 
Junction Site 2 - Dublin Road-Parkway Retail Park Signalised Junction (with 
Arrows).lsg3x 

Author:  

Company:  

Address:  

 
Network Layout Diagram 

Junction Site 2: Dublin Road/ Parkway Retail Park
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Full Input Data And Results 

 
Phase Diagram 

A

B

C

D

E

F

G

 
 
 
Phase Input Data 

Phase Name Phase Type Assoc. Phase Street Min Cont Min 

A Traffic  7 7 

B Traffic  7 7 

C Traffic  7 7 

D Filter B 4 0 

E Ind. Arrow C 4 4 

F Pedestrian  7 7 

G Pedestrian  7 7 
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Phase Intergreens Matrix 

  Starting Phase 

Terminating 
Phase 

 A B C D E F G 

A - 7 - 7 5 8 10 

B 5 - 5 - 5 5 7 

C - 5 - - - 10 6 

D 5 - - - - 5 7 

E 6 5 - - - 10 6 

F 17 17 17 17 17 - - 

G 20 20 20 20 20 - - 

 

Phases in Stage 

Stage No. Phases in Stage 

1 A C  

2 C D E  

3 B  

4 F G  

 

Stage Diagram 

A

B

C

D

E

F

G

1 Min >= 7

A

B

C

D

E

F

G

2 Min >= 2

A

B

C

D

E

F

G

3 Min >= 7

A

B

C

D

E

F

G

4 Min >= 7

 
 
 
Phase Delays 

Term. Stage Start Stage Phase Type Value Cont value 

There are no Phase Delays defined 

 
 

Prohibited Stage Change 

  To Stage 

From 
Stage 

 1 2 3 4 

1  7 7 10 

2 X  5 X 

3 5 5  7 

4 20 20 20  

 
 



Full Input Data And Results 

Give-Way Lane Input Data 

Junction: Junction Site 2: Dublin Road/ Parkway Retail Park 

Lane Movement 

Max Flow 
when 

Giving Way 
(PCU/Hr) 

Min Flow 
when 

Giving Way 
(PCU/Hr) 

Opposing 
Lane 

Opp. Lane 
Coeff. 

Opp. 
Mvmnts. 

Right Turn 
Storage (PCU) 

Non-Blocking 
Storage 
(PCU) 

RTF 
Right Turn 
Move up (s) 

Max Turns 
in Intergreen 

(PCU) 

3/3 
(Dublin Road (West)) 

5/1 (Right) 1439 0 
1/1 1.09 All 

2.00 - 0.50 2 2.00 
1/2 1.09 All 

 
 



Full Input Data And Results 

Lane Input Data 

Junction: Junction Site 2: Dublin Road/ Parkway Retail Park 

Lane 
Lane 
Type 

Phases 
Start 
Disp. 

End 
Disp. 

Physical 
Length 
(PCU) 

Sat 
Flow 
Type 

Def User 
Saturation 

Flow 
(PCU/Hr) 

Lane 
Width 

(m) 
Gradient 

Nearside 
Lane 

Turns 
Turning 
Radius 

(m) 

1/1 
(Dublin Road 

(East)) 
U A 2 3 56.2 Geom - 3.16 0.00 Y 

Arm 5 
Left 

16.00 

Arm 6 
Ahead 

Inf 

1/2 
(Dublin Road 

(East)) 
U A 2 3 56.2 Geom - 3.35 0.00 Y 

Arm 6 
Ahead 

Inf 

2/1 
(Parkway 

Retail Park) 
U B 2 3 5.2 Geom - 4.02 0.00 Y 

Arm 6 
Left 

15.40 

2/2 
(Parkway 

Retail Park) 
U B 2 3 8.3 Geom - 4.18 0.00 Y 

Arm 4 
Right 

Inf 

3/1 
(Dublin Road 

(West)) 
U C 2 3 46.4 Geom - 2.63 0.00 Y 

Arm 4 
Ahead 

Inf 

3/2 
(Dublin Road 

(West)) 
U C 2 3 46.4 Geom - 3.30 0.00 Y 

Arm 4 
Ahead 

Inf 

3/3 
(Dublin Road 

(West)) 
O C E 2 3 6.6 Geom - 3.22 0.00 Y 

Arm 5 
Right 

22.00 

4/1 
(Dublin Road 

(East)) 
U  2 3 56.2 Geom - 3.69 0.00 Y     

4/2 
(Dublin Road 

(East)) 
U  2 3 56.2 Geom - 3.58 0.00 Y     

5/1 
(Parkway 

Retail Park) 
U  2 3 8.4 Geom - 4.40 0.00 Y     

6/1 
(Dublin Road 

(West)) 
U  2 3 46.4 Geom - 3.61 0.00 Y     

6/2 
(Dublin Road 

(West)) 
U  2 3 46.4 Geom - 3.19 0.00 Y     
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Traffic Flow Groups 

Flow Group Start Time End Time Duration Formula 

1: '2025 Do Nothing Baseline (AM)' 10:30 11:30 01:00  

2: '2025 Do Nothing Baseline (PM)' 15:30 16:30 01:00  

3: 'Do Nothing Year 2028 (AM)' 10:30 11:30 01:00  

4: 'Do Nothing Year 2028 (PM)' 15:30 16:30 01:00  

5: 'Opening Year 2028 (AM) - Residential, Creche & Medical Centre' 10:30 11:30 01:00  

6: 'Opening Year 2028 (PM) - Residential, Creche & Medical Centre' 15:30 16:30 01:00  

7: 'Opening Year 2028 (AM) - Overall Masterplan Development' 10:30 11:30 01:00  

8: 'Opening Year 2028 (PM) - Overall Masterplan Development' 15:30 16:30 01:00  

9: 'Do Nothing Year 2033 (AM)' 10:30 11:30 01:00  

10: 'Do Nothing Year 2033 (PM)' 15:30 16:30 01:00  

11: 'Design Year 2033 (AM) - Residential, Creche & Medical Centre' 10:30 11:30 01:00  

12: 'Design Year 2033 (PM) - Residential, Creche & Medical Centre' 15:30 16:30 01:00  

13: 'Design Year 2033 (AM) - Overall Masterplan Development' 10:30 11:30 01:00  

14: 'Design Year 2033 (PM) - Overall Masterplan Development' 15:30 16:30 01:00  

15: 'Do Nothing Year 2043 (AM)' 10:30 11:30 01:00  

16: 'Do Nothing Year 2043 (PM)' 15:30 16:30 01:00  

17: 'Design Year 2043 (AM) - Residential, Creche & Medical Centre' 10:30 11:30 01:00  

18: 'Design Year 2043 (PM) - Residential, Creche & Medical Centre' 15:30 16:30 01:00  

19: 'Design Year 2043 (AM) - Overall Masterplan Development' 10:30 11:30 01:00  

20: 'Design Year 2043 (PM) - Overall Masterplan Development' 15:30 16:30 01:00  



Full Input Data And Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Traffic Flows, Desired 
Scenario 1: '2025 Do Nothing Baseline (AM)' (FG1: '2025 Do Nothing Baseline (AM)', Plan 1: 'Network Control Plan 
1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 124 841 965 

B 87 0 116 203 

C 759 117 0 876 

Tot. 846 241 957 2044 

 
 

Scenario 2: '2025 Do Nothing Baseline (PM)' (FG2: '2025 Do Nothing Baseline (PM)', Plan 1: 'Network Control Plan 
1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 116 893 1009 

B 113 0 120 233 

C 823 113 0 936 

Tot. 936 229 1013 2178 

 
 

Scenario 3: 'Do Nothing Year 2028 (AM)' (FG3: 'Do Nothing Year 2028 (AM)', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 130 885 1015 

B 92 0 122 214 

C 799 123 0 922 

Tot. 891 253 1007 2151 

 



Full Input Data And Results 
 

Scenario 4: 'Do Nothing Year 2028 (PM)' (FG4: 'Do Nothing Year 2028 (PM)', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 122 941 1063 

B 118 0 126 244 

C 867 119 0 986 

Tot. 985 241 1067 2293 

 
 

Scenario 5: 'Opening Year 2028 (AM) - Residential, Creche & Medical Centre' (FG5: 'Opening Year 2028 (AM) - 
Residential, Creche & Medical Centre', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 130 930 1060 

B 125 0 122 247 

C 799 142 0 941 

Tot. 924 272 1052 2248 

 
 

Scenario 6: 'Opening Year 2028 (PM) - Residential, Creche & Medical Centre' (FG6: 'Opening Year 2028 (PM) - 
Residential, Creche & Medical Centre', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 122 967 1089 

B 143 0 126 269 

C 867 152 0 1019 

Tot. 1010 274 1093 2377 

 
 

Scenario 7: 'Opening Year 2028 (AM) - Overall Masterplan Development' (FG7: 'Opening Year 2028 (AM) - 
Overall Masterplan Development', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 130 953 1083 

B 142 0 122 264 

C 799 248 0 1047 

Tot. 941 378 1075 2394 

 



Full Input Data And Results 
 

Scenario 8: 'Opening Year 2028 (PM) - Overall Masterplan Development' (FG8: 'Opening Year 2028 (PM) - 
Overall Masterplan Development', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 122 1079 1201 

B 248 0 126 374 

C 867 171 0 1038 

Tot. 1115 293 1205 2613 

 
 

Scenario 9: 'Do Nothing Year 2033 (AM)' (FG9: 'Do Nothing Year 2033 (AM)', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 138 936 1074 

B 97 0 129 226 

C 844 130 0 974 

Tot. 941 268 1065 2274 

 
 

Scenario 10: 'Do Nothing Year 2033 (PM)' (FG10: 'Do Nothing Year 2033 (PM)', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 129 994 1123 

B 125 0 133 258 

C 916 126 0 1042 

Tot. 1041 255 1127 2423 

 
 

Scenario 11: 'Design Year 2033 (AM) - Residential, Creche & Medical Centre' (FG11: 'Design Year 2033 (AM) - 
Residential, Creche & Medical Centre', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 138 980 1118 

B 130 0 129 259 

C 844 149 0 993 

Tot. 974 287 1109 2370 

 



Full Input Data And Results 
 

Scenario 12: 'Design Year 2033 (PM) - Residential, Creche & Medical Centre' (FG12: 'Design Year 2033 (PM) - 
Residential, Creche & Medical Centre', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 129 1021 1150 

B 150 0 133 283 

C 916 159 0 1075 

Tot. 1066 288 1154 2508 

 
 

Scenario 13: 'Design Year 2033 (AM) - Overall Masterplan Development' (FG13: 'Design Year 2033 (AM) - Overall 
Masterplan Development', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 138 1003 1141 

B 148 0 129 277 

C 844 255 0 1099 

Tot. 992 393 1132 2517 

 
 

Scenario 14: 'Design Year 2033 (PM) - Overall Masterplan Development' (FG14: 'Design Year 2033 (PM) - Overall 
Masterplan Development', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 129 1133 1262 

B 255 0 133 388 

C 916 178 0 1094 

Tot. 1171 307 1266 2744 

 
 

Scenario 15: 'Do Nothing Year 2043 (AM)' (FG15: 'Do Nothing Year 2043 (AM)', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 148 1003 1151 

B 104 0 138 242 

C 905 139 0 1044 

Tot. 1009 287 1141 2437 

 



Full Input Data And Results 
 

Scenario 16: 'Do Nothing Year 2043 (PM)' (FG16: 'Do Nothing Year 2043 (PM)', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 139 1066 1205 

B 134 0 143 277 

C 982 135 0 1117 

Tot. 1116 274 1209 2599 

 
 

Scenario 17: 'Design Year 2043 (AM) - Residential, Creche & Medical Centre' (FG17: 'Design Year 2043 (AM) - 
Residential, Creche & Medical Centre', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 148 1047 1195 

B 137 0 138 275 

C 905 158 0 1063 

Tot. 1042 306 1185 2533 

 
 

Scenario 18: 'Design Year 2043 (PM) - Residential, Creche & Medical Centre' (FG18: 'Design Year 2043 (PM) - 
Residential, Creche & Medical Centre', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 139 1092 1231 

B 159 0 143 302 

C 982 168 0 1150 

Tot. 1141 307 1235 2683 

 
 

Scenario 19: 'Design Year 2043 (AM) - Overall Masterplan Development' (FG19: 'Design Year 2043 (AM) - Overall 
Masterplan Development', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 148 1071 1219 

B 155 0 138 293 

C 905 264 0 1169 

Tot. 1060 412 1209 2681 

 



Full Input Data And Results 
 

Scenario 20: 'Design Year 2043 (PM) - Overall Masterplan Development' (FG20: 'Design Year 2043 (PM) - Overall 
Masterplan Development', Plan 1: 'Network Control Plan 1') 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 139 1205 1344 

B 264 0 143 407 

C 982 187 0 1169 

Tot. 1246 326 1348 2920 

 
 



Full Input Data And Results 

Network Results 
Scenario 1: '2025 Do Nothing Baseline (AM)' (FG1: '2025 Do Nothing Baseline (AM)', Plan 1: 'Network Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 53.1% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 53.1% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 56 - 473 1885 895 52.8% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 56 - 492 1950 926 53.1% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 16 - 203 2033:1838 164+219 
53.0 : 
53.0% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 65 - 376 1878 1033 36.4% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 65 4 500 1945:1813 863+264 
44.4 : 
44.4% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 453 1984 1984 22.8% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 393 1973 1973 19.9% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 241 2055 2055 11.7% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 465 1976 1976 23.5% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 492 1934 1934 25.4% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 108 7 2 12.2 3.0 0.6 15.9 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 108 7 2 12.2 3.0 0.6 15.9 - - - - 

1/1 473 473 - - - 2.9 0.6 - 3.5 26.3 11.0 0.6 11.6 

1/2 492 492 - - - 3.0 0.6 - 3.6 26.3 11.5 0.6 12.0 

2/2+2/1 203 203 - - - 2.6 0.6 - 3.2 56.7 3.5 0.6 4.1 

3/1 376 376 - - - 1.6 0.3 - 1.9 17.9 7.0 0.3 7.3 

3/2+3/3 500 500 108 7 2 2.1 0.4 0.6 3.1 22.5 7.3 0.4 7.7 

4/1 453 453 - - - 0.0 0.1 - 0.1 1.2 0.0 0.1 0.1 

4/2 393 393 - - - 0.0 0.1 - 0.1 1.1 0.0 0.1 0.1 

5/1 241 241 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 465 465 - - - 0.0 0.2 - 0.2 1.2 0.0 0.2 0.2 

6/2 492 492 - - - 0.0 0.2 - 0.2 1.3 7.0 0.2 7.2 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  69.4  Total Delay for Signalled Lanes (pcuHr):  15.25 Cycle Time (s):  120 
  PRC Over All Lanes (%):  69.4  Total Delay Over All Lanes(pcuHr):  15.91   

 



Full Input Data And Results 
 

Scenario 2: '2025 Do Nothing Baseline (PM)' (FG2: '2025 Do Nothing Baseline (PM)', Plan 1: 'Network Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 56.4% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 56.4% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 56 - 495 1890 898 55.1% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 56 - 514 1950 926 55.5% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 16 - 233 2033:1838 201+213 
56.4 : 
56.4% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 65 - 408 1878 1033 39.5% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 65 4 528 1945:1813 881+240 
47.1 : 
47.1% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 504 1984 1984 25.4% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 432 1973 1973 21.9% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 229 2055 2055 11.1% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 499 1976 1976 25.3% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 514 1934 1934 26.6% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 96 15 2 13.3 3.4 0.7 17.4 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 96 15 2 13.3 3.4 0.7 17.4 - - - - 

1/1 495 495 - - - 3.1 0.6 - 3.7 26.9 11.7 0.6 12.3 

1/2 514 514 - - - 3.2 0.6 - 3.8 26.8 12.1 0.6 12.8 

2/2+2/1 233 233 - - - 3.0 0.6 - 3.7 57.0 3.7 0.6 4.3 

3/1 408 408 - - - 1.8 0.3 - 2.1 18.4 7.7 0.3 8.0 

3/2+3/3 528 528 96 15 2 2.2 0.4 0.7 3.4 23.1 8.2 0.4 8.6 

4/1 504 504 - - - 0.0 0.2 - 0.2 1.2 0.0 0.2 0.2 

4/2 432 432 - - - 0.0 0.1 - 0.1 1.2 0.0 0.1 0.1 

5/1 229 229 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 499 499 - - - 0.0 0.2 - 0.2 1.2 0.0 0.2 0.2 

6/2 514 514 - - - 0.0 0.2 - 0.2 1.3 7.6 0.2 7.8 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  59.7  Total Delay for Signalled Lanes (pcuHr):  16.68 Cycle Time (s):  120 
  PRC Over All Lanes (%):  59.7  Total Delay Over All Lanes(pcuHr):  17.40   

 



Full Input Data And Results 
 

Scenario 3: 'Do Nothing Year 2028 (AM)' (FG3: 'Do Nothing Year 2028 (AM)', Plan 1: 'Network Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 55.8% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 55.8% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 56 - 498 1885 895 55.6% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 56 - 517 1950 926 55.8% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 16 - 214 2033:1838 165+219 
55.8 : 
55.8% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 65 - 397 1878 1033 38.4% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 65 4 525 1945:1813 863+260 
46.6 : 
47.3% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 479 1984 1984 24.1% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 412 1973 1973 20.9% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 253 2055 2055 12.3% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 490 1976 1976 24.8% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 517 1934 1934 26.7% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 94 27 2 13.1 3.3 0.8 17.2 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 94 27 2 13.1 3.3 0.8 17.2 - - - - 

1/1 498 498 - - - 3.1 0.6 - 3.7 27.0 11.8 0.6 12.4 

1/2 517 517 - - - 3.2 0.6 - 3.9 26.9 12.2 0.6 12.8 

2/2+2/1 214 214 - - - 2.8 0.6 - 3.4 57.5 3.7 0.6 4.4 

3/1 397 397 - - - 1.7 0.3 - 2.0 18.2 7.5 0.3 7.8 

3/2+3/3 525 525 94 27 2 2.3 0.4 0.8 3.5 23.7 7.8 0.4 8.2 

4/1 479 479 - - - 0.0 0.2 - 0.2 1.2 0.0 0.2 0.2 

4/2 412 412 - - - 0.0 0.1 - 0.1 1.2 0.0 0.1 0.1 

5/1 253 253 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 490 490 - - - 0.0 0.2 - 0.2 1.2 0.0 0.2 0.2 

6/2 517 517 - - - 0.0 0.2 - 0.2 1.3 8.1 0.2 8.3 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  61.2  Total Delay for Signalled Lanes (pcuHr):  16.48 Cycle Time (s):  120 
  PRC Over All Lanes (%):  61.2  Total Delay Over All Lanes(pcuHr):  17.20   

 



Full Input Data And Results 
 

Scenario 4: 'Do Nothing Year 2028 (PM)' (FG4: 'Do Nothing Year 2028 (PM)', Plan 1: 'Network Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 59.1% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 59.1% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 56 - 522 1890 898 58.1% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 56 - 541 1950 926 58.4% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 16 - 244 2033:1838 200+213 
59.1 : 
59.1% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 65 - 430 1878 1033 41.6% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 65 4 556 1945:1813 881+240 
49.6 : 
49.6% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 531 1984 1984 26.8% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 454 1973 1973 23.0% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 241 2055 2055 11.7% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 526 1976 1976 26.6% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 541 1934 1934 28.0% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 75 42 2 14.3 3.7 0.8 18.9 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 75 42 2 14.3 3.7 0.8 18.9 - - - - 

1/1 522 522 - - - 3.3 0.7 - 4.0 27.6 12.6 0.7 13.3 

1/2 541 541 - - - 3.4 0.7 - 4.1 27.5 13.1 0.7 13.8 

2/2+2/1 244 244 - - - 3.2 0.7 - 3.9 57.8 3.9 0.7 4.6 

3/1 430 430 - - - 1.9 0.4 - 2.2 18.7 8.4 0.4 8.7 

3/2+3/3 556 556 75 42 2 2.4 0.5 0.8 3.8 24.4 9.0 0.5 9.5 

4/1 531 531 - - - 0.0 0.2 - 0.2 1.2 0.0 0.2 0.2 

4/2 454 454 - - - 0.0 0.1 - 0.1 1.2 0.0 0.1 0.1 

5/1 241 241 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 526 526 - - - 0.0 0.2 - 0.2 1.2 0.0 0.2 0.2 

6/2 541 541 - - - 0.0 0.2 - 0.2 1.3 8.7 0.2 8.9 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  52.2  Total Delay for Signalled Lanes (pcuHr):  18.07 Cycle Time (s):  120 
  PRC Over All Lanes (%):  52.2  Total Delay Over All Lanes(pcuHr):  18.85   

 



Full Input Data And Results 
 

Scenario 5: 'Opening Year 2028 (AM) - Residential, Creche & Medical Centre' (FG5: 'Opening Year 2028 (AM) - Residential, Creche & Medical Centre', Plan 1: 'Network 
Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 58.7% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 58.7% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 56 - 520 1887 896 58.0% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 56 - 540 1950 926 58.3% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 16 - 247 2033:1838 216+211 
57.9 : 
57.9% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 65 - 503 1878 1033 48.7% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 65 4 438 1945:1813 505+242 
58.7 : 
58.7% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 584 1984 1984 29.4% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 340 1973 1973 17.2% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 272 2055 2055 13.2% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 512 1976 1976 25.9% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 540 1934 1934 27.9% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 76 63 2 14.3 4.0 0.9 19.2 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 76 63 2 14.3 4.0 0.9 19.2 - - - - 

1/1 520 520 - - - 3.3 0.7 - 4.0 27.6 12.4 0.7 13.1 

1/2 540 540 - - - 3.4 0.7 - 4.1 27.5 13.1 0.7 13.7 

2/2+2/1 247 247 - - - 3.2 0.7 - 3.9 57.2 3.8 0.7 4.5 

3/1 503 503 - - - 2.3 0.5 - 2.8 20.0 10.2 0.5 10.7 

3/2+3/3 438 438 76 63 2 2.0 0.7 0.9 3.6 29.6 5.2 0.7 5.9 

4/1 584 584 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

4/2 340 340 - - - 0.0 0.1 - 0.1 1.1 0.0 0.1 0.1 

5/1 272 272 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 512 512 - - - 0.0 0.2 - 0.2 1.2 0.0 0.2 0.2 

6/2 540 540 - - - 0.0 0.2 - 0.2 1.3 8.7 0.2 8.9 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  53.4  Total Delay for Signalled Lanes (pcuHr):  18.43 Cycle Time (s):  120 
  PRC Over All Lanes (%):  53.4  Total Delay Over All Lanes(pcuHr):  19.19   

 



Full Input Data And Results 
 

Scenario 6: 'Opening Year 2028 (PM) - Residential, Creche & Medical Centre' (FG6: 'Opening Year 2028 (PM) - Residential, Creche & Medical Centre', Plan 1: 'Network 
Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 62.9% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 62.9% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 54 - 535 1891 867 61.7% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 54 - 554 1950 894 62.0% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 17 - 269 2033:1838 232+205 
61.6 : 
61.6% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 64 - 599 1878 1017 58.9% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 64 5 420 1945:1813 426+242 
62.9 : 
62.9% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 682 1984 1984 34.4% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 328 1973 1973 16.6% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 274 2055 2055 13.3% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 539 1976 1976 27.3% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 554 1934 1934 28.6% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 61 89 3 16.1 4.8 0.9 21.8 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 61 89 3 16.1 4.8 0.9 21.8 - - - - 

1/1 535 535 - - - 3.6 0.8 - 4.5 30.0 13.4 0.8 14.2 

1/2 554 554 - - - 3.8 0.8 - 4.6 29.9 13.9 0.8 14.7 

2/2+2/1 269 269 - - - 3.5 0.8 - 4.3 57.2 4.3 0.8 5.1 

3/1 599 599 - - - 3.1 0.7 - 3.8 22.8 13.3 0.7 14.0 

3/2+3/3 420 420 61 89 3 2.1 0.8 0.9 3.9 33.2 4.8 0.8 5.6 

4/1 682 682 - - - 0.0 0.3 - 0.3 1.4 0.0 0.3 0.3 

4/2 328 328 - - - 0.0 0.1 - 0.1 1.1 0.0 0.1 0.1 

5/1 274 274 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 539 539 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

6/2 554 554 - - - 0.0 0.2 - 0.2 1.3 9.7 0.2 9.9 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  43.1  Total Delay for Signalled Lanes (pcuHr):  20.99 Cycle Time (s):  120 
  PRC Over All Lanes (%):  43.1  Total Delay Over All Lanes(pcuHr):  21.82   

 



Full Input Data And Results 
 

Scenario 7: 'Opening Year 2028 (AM) - Overall Masterplan Development' (FG7: 'Opening Year 2028 (AM) - Overall Masterplan Development', Plan 1: 'Network Control 
Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 74.0% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 74.0% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 51 - 532 1888 818 65.0% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 51 - 551 1950 845 65.2% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 13 - 264 2033:1838 198+170 
71.6 : 
71.6% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 68 - 799 1878 1080 74.0% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 68 12 248 1945:1813 0+340 
0.0 : 

72.8% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 870 1984 1984 43.9% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 71 1973 1973 3.6% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 378 2055 2055 18.4% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 524 1976 1976 26.5% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 551 1934 1934 28.5% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 54 190 4 18.2 6.7 0.9 25.8 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 54 190 4 18.2 6.7 0.9 25.8 - - - - 

1/1 532 532 - - - 4.0 0.9 - 4.9 33.1 13.9 0.9 14.8 

1/2 551 551 - - - 4.1 0.9 - 5.0 32.9 14.4 0.9 15.3 

2/2+2/1 264 264 - - - 3.7 1.2 - 4.9 67.0 4.5 1.2 5.7 

3/1 799 799 - - - 4.2 1.4 - 5.6 25.2 19.5 1.4 20.9 

3/2+3/3 248 248 54 190 4 2.2 1.3 0.9 4.4 64.3 7.7 1.3 9.0 

4/1 870 870 - - - 0.0 0.4 - 0.4 1.6 0.0 0.4 0.4 

4/2 71 71 - - - 0.0 0.0 - 0.0 0.9 0.0 0.0 0.0 

5/1 378 378 - - - 0.0 0.1 - 0.1 1.1 0.0 0.1 0.1 

6/1 524 524 - - - 0.0 0.2 - 0.2 1.2 0.0 0.2 0.2 

6/2 551 551 - - - 0.0 0.2 - 0.2 1.3 10.2 0.2 10.4 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  21.6  Total Delay for Signalled Lanes (pcuHr):  24.87 Cycle Time (s):  120 
  PRC Over All Lanes (%):  21.6  Total Delay Over All Lanes(pcuHr):  25.78   

 



Full Input Data And Results 
 

Scenario 8: 'Opening Year 2028 (PM) - Overall Masterplan Development' (FG8: 'Opening Year 2028 (PM) - Overall Masterplan Development', Plan 1: 'Network Control 
Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 89.4% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 89.4% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 50 - 591 1895 805 73.4% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 50 - 610 1950 829 73.6% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 20 - 374 2033:1838 285+145 
87.1 : 
87.1% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 61 - 867 1878 970 89.4% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 61 6 171 1945:1813 0+217 
0.0 : 

79.0% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 1027 1984 1984 51.8% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 88 1973 1973 4.5% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 293 2055 2055 14.3% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 595 1976 1976 30.1% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 610 1934 1934 31.5% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 21 136 14 22.3 12.5 0.9 35.7 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 21 136 14 22.3 12.5 0.9 35.7 - - - - 

1/1 591 591 - - - 4.7 1.4 - 6.1 37.1 16.4 1.4 17.8 

1/2 610 610 - - - 4.9 1.4 - 6.3 37.0 16.9 1.4 18.3 

2/2+2/1 374 374 - - - 4.8 3.0 - 7.9 75.9 9.3 3.0 12.4 

3/1 867 867 - - - 6.3 3.9 - 10.2 42.2 25.8 3.9 29.7 

3/2+3/3 171 171 21 136 14 1.6 1.7 0.9 4.2 89.0 5.5 1.7 7.3 

4/1 1027 1027 - - - 0.0 0.5 - 0.5 1.9 0.0 0.5 0.5 

4/2 88 88 - - - 0.0 0.0 - 0.0 1.0 0.0 0.0 0.0 

5/1 293 293 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 595 595 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

6/2 610 610 - - - 0.0 0.2 - 0.2 1.4 12.9 0.2 13.1 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  0.7  Total Delay for Signalled Lanes (pcuHr):  34.65 Cycle Time (s):  120 
  PRC Over All Lanes (%):  0.7  Total Delay Over All Lanes(pcuHr):  35.74   

 



Full Input Data And Results 
 

Scenario 9: 'Do Nothing Year 2033 (AM)' (FG9: 'Do Nothing Year 2033 (AM)', Plan 1: 'Network Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 59.1% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 59.1% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 56 - 527 1885 895 58.9% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 56 - 547 1950 926 59.1% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 16 - 226 2033:1838 164+219 
59.0 : 
59.0% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 65 - 466 1878 1033 45.1% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 65 4 508 1945:1813 692+237 
54.6 : 
54.8% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 541 1984 1984 27.3% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 400 1973 1973 20.3% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 268 2055 2055 13.0% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 518 1976 1976 26.2% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 547 1934 1934 28.3% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 72 56 2 14.2 3.9 0.9 19.0 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 72 56 2 14.2 3.9 0.9 19.0 - - - - 

1/1 527 527 - - - 3.4 0.7 - 4.1 27.8 12.7 0.7 13.4 

1/2 547 547 - - - 3.5 0.7 - 4.2 27.7 13.2 0.7 13.9 

2/2+2/1 226 226 - - - 3.0 0.7 - 3.7 58.4 3.9 0.7 4.7 

3/1 466 466 - - - 2.1 0.4 - 2.5 19.3 9.2 0.4 9.6 

3/2+3/3 508 508 72 56 2 2.2 0.6 0.9 3.7 26.5 7.2 0.6 7.8 

4/1 541 541 - - - 0.0 0.2 - 0.2 1.2 0.0 0.2 0.2 

4/2 400 400 - - - 0.0 0.1 - 0.1 1.1 0.0 0.1 0.1 

5/1 268 268 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 518 518 - - - 0.0 0.2 - 0.2 1.2 0.0 0.2 0.2 

6/2 547 547 - - - 0.0 0.2 - 0.2 1.3 8.7 0.2 8.9 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  52.4  Total Delay for Signalled Lanes (pcuHr):  18.20 Cycle Time (s):  120 
  PRC Over All Lanes (%):  52.4  Total Delay Over All Lanes(pcuHr):  18.97   

 



Full Input Data And Results 
 

Scenario 10: 'Do Nothing Year 2033 (PM)' (FG10: 'Do Nothing Year 2033 (PM)', Plan 1: 'Network Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 62.4% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 62.4% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 56 - 552 1890 898 61.5% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 56 - 571 1950 926 61.6% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 16 - 258 2033:1838 200+213 
62.4 : 
62.4% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 65 - 461 1878 1033 44.6% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 65 4 581 1945:1813 879+220 
51.8 : 
57.2% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 568 1984 1984 28.6% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 473 1973 1973 24.0% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 255 2055 2055 12.4% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 556 1976 1976 28.1% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 571 1934 1934 29.5% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 54 69 2 15.5 4.2 0.9 20.6 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 54 69 2 15.5 4.2 0.9 20.6 - - - - 

1/1 552 552 - - - 3.6 0.8 - 4.4 28.5 13.5 0.8 14.3 

1/2 571 571 - - - 3.7 0.8 - 4.5 28.4 14.1 0.8 14.9 

2/2+2/1 258 258 - - - 3.4 0.8 - 4.2 58.9 4.1 0.8 4.9 

3/1 461 461 - - - 2.1 0.4 - 2.5 19.2 9.1 0.4 9.5 

3/2+3/3 581 581 54 69 2 2.7 0.6 0.9 4.2 25.9 9.6 0.6 10.2 

4/1 568 568 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

4/2 473 473 - - - 0.0 0.2 - 0.2 1.2 0.0 0.2 0.2 

5/1 255 255 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 556 556 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

6/2 571 571 - - - 0.0 0.2 - 0.2 1.4 9.7 0.2 9.9 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  44.1  Total Delay for Signalled Lanes (pcuHr):  19.74 Cycle Time (s):  120 
  PRC Over All Lanes (%):  44.1  Total Delay Over All Lanes(pcuHr):  20.58   

 



Full Input Data And Results 
 

Scenario 11: 'Design Year 2033 (AM) - Residential, Creche & Medical Centre' (FG11: 'Design Year 2033 (AM) - Residential, Creche & Medical Centre', Plan 1: 'Network 
Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 72.9% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 72.9% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 60 - 549 1887 959 57.2% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 60 - 569 1950 991 57.4% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 12 - 259 2033:1838 181+179 
72.0 : 
72.0% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 69 - 799 1878 1096 72.9% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 69 4 194 1945:1813 70+232 
64.3 : 
64.3% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 911 1984 1984 45.9% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 63 1973 1973 3.2% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 287 2055 2055 14.0% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 540 1976 1976 27.3% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 569 1934 1934 29.4% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 66 80 2 15.1 5.7 1.0 21.8 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 66 80 2 15.1 5.7 1.0 21.8 - - - - 

1/1 549 549 - - - 3.1 0.7 - 3.8 24.8 12.7 0.7 13.3 

1/2 569 569 - - - 3.2 0.7 - 3.9 24.7 13.1 0.7 13.8 

2/2+2/1 259 259 - - - 3.7 1.3 - 4.9 68.6 4.1 1.3 5.4 

3/1 799 799 - - - 4.0 1.3 - 5.4 24.1 19.3 1.3 20.6 

3/2+3/3 194 194 66 80 2 1.0 0.9 1.0 2.9 53.2 4.7 0.9 5.6 

4/1 911 911 - - - 0.0 0.4 - 0.4 1.7 0.0 0.4 0.4 

4/2 63 63 - - - 0.0 0.0 - 0.0 0.9 0.0 0.0 0.0 

5/1 287 287 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 540 540 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

6/2 569 569 - - - 0.0 0.2 - 0.2 1.3 8.7 0.2 8.9 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  23.4  Total Delay for Signalled Lanes (pcuHr):  20.85 Cycle Time (s):  120 
  PRC Over All Lanes (%):  23.4  Total Delay Over All Lanes(pcuHr):  21.78   

 



Full Input Data And Results 
 

Scenario 12: 'Design Year 2033 (PM) - Residential, Creche & Medical Centre' (FG12: 'Design Year 2033 (PM) - Residential, Creche & Medical Centre', Plan 1: 'Network 
Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 83.0% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 83.0% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 61 - 565 1891 977 57.8% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 61 - 585 1950 1007 58.1% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 11 - 283 2033:1838 181+160 
83.0 : 
83.0% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 70 - 916 1878 1111 82.4% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 70 4 159 1945:1813 0+223 
0.0 : 

71.3% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 959 1984 1984 48.3% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 107 1973 1973 5.4% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 288 2055 2055 14.0% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 569 1976 1976 28.8% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 585 1934 1934 30.2% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 57 99 3 16.5 8.1 1.0 25.7 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 57 99 3 16.5 8.1 1.0 25.7 - - - - 

1/1 565 565 - - - 3.1 0.7 - 3.8 24.3 12.9 0.7 13.6 

1/2 585 585 - - - 3.3 0.7 - 3.9 24.3 13.3 0.7 14.0 

2/2+2/1 283 283 - - - 4.1 2.3 - 6.4 81.3 4.8 2.3 7.1 

3/1 916 916 - - - 5.0 2.3 - 7.3 28.5 24.2 2.3 26.5 

3/2+3/3 159 159 57 99 3 1.0 1.2 1.0 3.3 73.7 5.1 1.2 6.3 

4/1 959 959 - - - 0.0 0.5 - 0.5 1.8 0.0 0.5 0.5 

4/2 107 107 - - - 0.0 0.0 - 0.0 1.0 0.0 0.0 0.0 

5/1 288 288 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 569 569 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

6/2 585 585 - - - 0.0 0.2 - 0.2 1.4 9.2 0.2 9.4 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  8.4  Total Delay for Signalled Lanes (pcuHr):  24.67 Cycle Time (s):  120 
  PRC Over All Lanes (%):  8.4  Total Delay Over All Lanes(pcuHr):  25.67   

 



Full Input Data And Results 
 

Scenario 13: 'Design Year 2033 (AM) - Overall Masterplan Development' (FG13: 'Design Year 2033 (AM) - Overall Masterplan Development', Plan 1: 'Network Control 
Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 78.1% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 78.1% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 51 - 561 1888 818 68.6% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 51 - 580 1950 845 68.6% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 12 - 277 2033:1838 190+165 
78.1 : 
78.1% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 69 - 844 1878 1096 77.0% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 69 13 255 1945:1813 0+339 
0.0 : 

75.2% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 924 1984 1984 46.6% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 68 1973 1973 3.4% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 393 2055 2055 19.1% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 552 1976 1976 27.9% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 580 1934 1934 30.0% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 37 213 4 19.5 8.0 0.9 28.4 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 37 213 4 19.5 8.0 0.9 28.4 - - - - 

1/1 561 561 - - - 4.3 1.1 - 5.4 34.4 15.0 1.1 16.0 

1/2 580 580 - - - 4.4 1.1 - 5.5 34.2 15.5 1.1 16.6 

2/2+2/1 277 277 - - - 4.0 1.7 - 5.7 73.6 4.7 1.7 6.4 

3/1 844 844 - - - 4.4 1.7 - 6.1 26.0 21.1 1.7 22.8 

3/2+3/3 255 255 37 213 4 2.4 1.5 0.9 4.8 67.2 8.0 1.5 9.5 

4/1 924 924 - - - 0.0 0.4 - 0.4 1.7 0.0 0.4 0.4 

4/2 68 68 - - - 0.0 0.0 - 0.0 0.9 0.0 0.0 0.0 

5/1 393 393 - - - 0.0 0.1 - 0.1 1.1 0.0 0.1 0.1 

6/1 552 552 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

6/2 580 580 - - - 0.0 0.2 - 0.2 1.4 11.3 0.2 11.5 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  15.3  Total Delay for Signalled Lanes (pcuHr):  27.37 Cycle Time (s):  120 
  PRC Over All Lanes (%):  15.3  Total Delay Over All Lanes(pcuHr):  28.36   

 



Full Input Data And Results 
 

Scenario 14: 'Design Year 2033 (PM) - Overall Masterplan Development' (FG14: 'Design Year 2033 (PM) - Overall Masterplan Development', Plan 1: 'Network Control 
Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 93.5% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 93.5% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 50 - 621 1894 805 77.1% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 50 - 641 1950 829 77.3% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 19 - 388 2033:1838 273+142 
93.5 : 
93.5% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 62 - 916 1878 986 92.9% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 62 7 178 1945:1813 0+220 
0.0 : 

80.9% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 1080 1984 1984 54.4% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 91 1973 1973 4.6% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 307 2055 2055 14.9% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 625 1976 1976 31.6% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 641 1934 1934 33.1% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 9 151 18 24.0 17.3 0.9 42.2 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 9 151 18 24.0 17.3 0.9 42.2 - - - - 

1/1 621 621 - - - 5.1 1.7 - 6.7 39.1 17.6 1.7 19.3 

1/2 641 641 - - - 5.3 1.7 - 6.9 39.0 18.2 1.7 19.8 

2/2+2/1 388 388 - - - 5.2 5.2 - 10.4 96.1 9.9 5.2 15.1 

3/1 916 916 - - - 6.7 5.6 - 12.4 48.6 28.2 5.6 33.9 

3/2+3/3 178 178 9 151 18 1.7 1.9 0.9 4.6 92.1 5.7 1.9 7.7 

4/1 1080 1080 - - - 0.0 0.6 - 0.6 2.0 0.0 0.6 0.6 

4/2 91 91 - - - 0.0 0.0 - 0.0 1.0 0.0 0.0 0.0 

5/1 307 307 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 625 625 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

6/2 641 641 - - - 0.0 0.2 - 0.3 1.5 14.0 0.2 14.3 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  -3.9  Total Delay for Signalled Lanes (pcuHr):  40.96 Cycle Time (s):  120 
  PRC Over All Lanes (%):  -3.9  Total Delay Over All Lanes(pcuHr):  42.16   

 



Full Input Data And Results 
 

Scenario 15: 'Do Nothing Year 2043 (AM)' (FG15: 'Do Nothing Year 2043 (AM)', Plan 1: 'Network Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 64.4% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 64.4% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 55 - 565 1885 880 64.2% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 55 - 586 1950 910 64.4% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 16 - 242 2033:1838 165+219 
63.1 : 
63.1% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 65 - 627 1878 1033 60.7% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 65 5 417 1945:1813 448+224 
62.1 : 
62.1% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 698 1984 1984 35.2% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 311 1973 1973 15.8% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 287 2055 2055 14.0% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 555 1976 1976 28.1% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 586 1934 1934 30.3% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 43 94 2 16.2 5.1 0.9 22.2 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 43 94 2 16.2 5.1 0.9 22.2 - - - - 

1/1 565 565 - - - 3.8 0.9 - 4.7 30.1 14.3 0.9 15.2 

1/2 586 586 - - - 4.0 0.9 - 4.9 29.9 14.8 0.9 15.7 

2/2+2/1 242 242 - - - 3.2 0.8 - 4.0 59.9 4.3 0.8 5.1 

3/1 627 627 - - - 3.2 0.8 - 3.9 22.7 14.1 0.8 14.9 

3/2+3/3 417 417 43 94 2 2.0 0.8 0.9 3.8 32.4 4.9 0.8 5.7 

4/1 698 698 - - - 0.0 0.3 - 0.3 1.4 0.0 0.3 0.3 

4/2 311 311 - - - 0.0 0.1 - 0.1 1.1 0.0 0.1 0.1 

5/1 287 287 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 555 555 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

6/2 586 586 - - - 0.0 0.2 - 0.2 1.4 10.3 0.2 10.5 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  39.8  Total Delay for Signalled Lanes (pcuHr):  21.32 Cycle Time (s):  120 
  PRC Over All Lanes (%):  39.8  Total Delay Over All Lanes(pcuHr):  22.18   

 



Full Input Data And Results 
 

Scenario 16: 'Do Nothing Year 2043 (PM)' (FG16: 'Do Nothing Year 2043 (PM)', Plan 1: 'Network Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 67.8% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 67.8% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 55 - 592 1890 882 67.1% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 55 - 613 1950 910 67.4% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 16 - 277 2033:1838 200+213 
67.1 : 
67.1% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 65 - 700 1878 1033 67.8% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 65 5 417 1945:1813 435+208 
64.9 : 
64.9% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 788 1984 1984 39.7% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 328 1973 1973 16.6% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 274 2055 2055 13.3% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 596 1976 1976 30.2% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 613 1934 1934 31.7% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 27 106 2 17.8 6.0 0.9 24.7 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 27 106 2 17.8 6.0 0.9 24.7 - - - - 

1/1 592 592 - - - 4.1 1.0 - 5.1 31.0 15.3 1.0 16.3 

1/2 613 613 - - - 4.2 1.0 - 5.3 30.9 15.8 1.0 16.9 

2/2+2/1 277 277 - - - 3.7 1.0 - 4.7 60.7 4.4 1.0 5.4 

3/1 700 700 - - - 3.8 1.0 - 4.8 24.7 16.7 1.0 17.8 

3/2+3/3 417 417 27 106 2 2.1 0.9 0.9 3.9 33.8 4.9 0.9 5.9 

4/1 788 788 - - - 0.0 0.3 - 0.3 1.5 0.0 0.3 0.3 

4/2 328 328 - - - 0.0 0.1 - 0.1 1.1 0.0 0.1 0.1 

5/1 274 274 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 596 596 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

6/2 613 613 - - - 0.0 0.2 - 0.2 1.4 11.4 0.2 11.6 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  32.8  Total Delay for Signalled Lanes (pcuHr):  23.76 Cycle Time (s):  120 
  PRC Over All Lanes (%):  32.8  Total Delay Over All Lanes(pcuHr):  24.72   

 



Full Input Data And Results 
 

Scenario 17: 'Design Year 2043 (AM) - Residential, Creche & Medical Centre' (FG17: 'Design Year 2043 (AM) - Residential, Creche & Medical Centre', Plan 1: 'Network 
Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 81.4% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 81.4% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 60 - 587 1887 959 61.2% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 60 - 608 1950 991 61.3% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 11 - 275 2033:1838 170+171 
80.6 : 
80.6% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 70 - 905 1878 1111 81.4% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 70 5 158 1945:1813 0+220 
0.0 : 

72.0% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 939 1984 1984 47.3% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 103 1973 1973 5.2% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 306 2055 2055 14.9% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 577 1976 1976 29.2% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 608 1934 1934 31.4% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 39 117 3 17.0 7.9 1.0 25.9 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 39 117 3 17.0 7.9 1.0 25.9 - - - - 

1/1 587 587 - - - 3.4 0.8 - 4.2 25.9 13.9 0.8 14.6 

1/2 608 608 - - - 3.6 0.8 - 4.3 25.8 14.4 0.8 15.1 

2/2+2/1 275 275 - - - 4.0 2.0 - 6.0 78.0 4.4 2.0 6.4 

3/1 905 905 - - - 4.9 2.2 - 7.0 27.9 23.6 2.2 25.8 

3/2+3/3 158 158 39 117 3 1.1 1.2 1.0 3.4 77.0 5.0 1.2 6.3 

4/1 939 939 - - - 0.0 0.4 - 0.4 1.7 0.0 0.4 0.4 

4/2 103 103 - - - 0.0 0.0 - 0.0 1.0 0.0 0.0 0.0 

5/1 306 306 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 577 577 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

6/2 608 608 - - - 0.0 0.2 - 0.2 1.4 10.2 0.2 10.5 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  10.5  Total Delay for Signalled Lanes (pcuHr):  24.91 Cycle Time (s):  120 
  PRC Over All Lanes (%):  10.5  Total Delay Over All Lanes(pcuHr):  25.92   

 



Full Input Data And Results 
 

Scenario 18: 'Design Year 2043 (PM) - Residential, Creche & Medical Centre' (FG18: 'Design Year 2043 (PM) - Residential, Creche & Medical Centre', Plan 1: 'Network 
Control Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 88.4% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 88.4% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 59 - 605 1891 946 64.0% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 59 - 626 1950 975 64.2% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 11 - 302 2033:1838 181+162 
88.1 : 
88.1% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 70 - 982 1878 1111 88.4% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 70 6 168 1945:1813 0+221 
0.0 : 

76.0% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 1059 1984 1984 53.4% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 82 1973 1973 4.2% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 307 2055 2055 14.9% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 609 1976 1976 30.8% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 626 1934 1934 32.4% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 25 136 7 19.0 11.2 1.0 31.3 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 25 136 7 19.0 11.2 1.0 31.3 - - - - 

1/1 605 605 - - - 3.7 0.9 - 4.6 27.3 14.8 0.9 15.7 

1/2 626 626 - - - 3.8 0.9 - 4.7 27.2 15.3 0.9 16.2 

2/2+2/1 302 302 - - - 4.4 3.2 - 7.6 90.8 5.2 3.2 8.4 

3/1 982 982 - - - 5.7 3.6 - 9.3 34.2 27.8 3.6 31.4 

3/2+3/3 168 168 25 136 7 1.3 1.5 1.0 3.9 82.8 5.4 1.5 6.9 

4/1 1059 1059 - - - 0.0 0.6 - 0.6 1.9 0.0 0.6 0.6 

4/2 82 82 - - - 0.0 0.0 - 0.0 1.0 0.0 0.0 0.0 

5/1 307 307 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 609 609 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

6/2 626 626 - - - 0.0 0.2 - 0.2 1.4 10.8 0.2 11.1 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  1.8  Total Delay for Signalled Lanes (pcuHr):  30.13 Cycle Time (s):  120 
  PRC Over All Lanes (%):  1.8  Total Delay Over All Lanes(pcuHr):  31.28   

 



Full Input Data And Results 
 

Scenario 19: 'Design Year 2043 (AM) - Overall Masterplan Development' (FG19: 'Design Year 2043 (AM) - Overall Masterplan Development', Plan 1: 'Network Control 
Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 82.6% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 82.6% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 51 - 599 1888 818 73.2% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 51 - 620 1950 845 73.4% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 12 - 293 2033:1838 189+168 
81.9 : 
81.9% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 69 - 905 1878 1096 82.6% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 69 13 264 1945:1813 0+320 
0.0 : 

82.5% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 992 1984 1984 50.0% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 68 1973 1973 3.4% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 412 2055 2055 20.0% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 589 1976 1976 29.8% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 620 1934 1934 32.1% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 18 241 4 21.5 10.4 1.0 32.8 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 18 241 4 21.5 10.4 1.0 32.8 - - - - 

1/1 599 599 - - - 4.7 1.4 - 6.0 36.3 16.5 1.4 17.8 

1/2 620 620 - - - 4.9 1.4 - 6.2 36.2 17.0 1.4 18.4 

2/2+2/1 293 293 - - - 4.2 2.1 - 6.3 77.8 5.0 2.1 7.1 

3/1 905 905 - - - 5.1 2.3 - 7.4 29.3 24.1 2.3 26.5 

3/2+3/3 264 264 18 241 4 2.6 2.2 1.0 5.8 78.7 8.4 2.2 10.6 

4/1 992 992 - - - 0.0 0.5 - 0.5 1.8 0.0 0.5 0.5 

4/2 68 68 - - - 0.0 0.0 - 0.0 0.9 0.0 0.0 0.0 

5/1 412 412 - - - 0.0 0.1 - 0.1 1.1 0.0 0.1 0.1 

6/1 589 589 - - - 0.0 0.2 - 0.2 1.3 0.0 0.2 0.2 

6/2 620 620 - - - 0.0 0.2 - 0.2 1.4 12.9 0.2 13.2 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  8.9  Total Delay for Signalled Lanes (pcuHr):  31.74 Cycle Time (s):  120 
  PRC Over All Lanes (%):  8.9  Total Delay Over All Lanes(pcuHr):  32.84   

 



Full Input Data And Results 
 

Scenario 20: 'Design Year 2043 (PM) - Overall Masterplan Development' (FG20: 'Design Year 2043 (PM) - Overall Masterplan Development', Plan 1: 'Network Control 
Plan 1') 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 99.6% 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - N/A - -  - - - - - - 99.6% 

1/1 
Dublin Road 
(East) Left 

Ahead 
U N/A N/A A  1 48 - 662 1894 773 85.6% 

1/2 
Dublin Road 
(East) Ahead 

U N/A N/A A  1 48 - 682 1950 796 85.7% 

2/2+2/1 
Parkway Retail 
Park Right Left 

U N/A N/A B  1 19 - 407 2033:1838 271+147 
97.4 : 
97.4% 

3/1 
Dublin Road 

(West) Ahead 
U N/A N/A C  1 62 - 982 1878 986 99.6% 

3/2+3/3 
Dublin Road 

(West) Ahead 
Right 

U+O N/A N/A C  E 1 62 9 187 1945:1813 0+211 
0.0 : 

88.6% 

4/1 
Dublin Road 

(East) 
U N/A N/A -  - - - 1159 1984 1984 58.4% 

4/2 
Dublin Road 

(East) 
U N/A N/A -  - - - 87 1973 1973 4.4% 

5/1 
Parkway Retail 

Park 
U N/A N/A -  - - - 326 2055 2055 15.9% 

6/1 
Dublin Road 

(West) 
U N/A N/A -  - - - 665 1976 1976 33.7% 

6/2 
Dublin Road 

(West) 
U N/A N/A -  - - - 683 1934 1934 35.3% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - F  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - G  1 7 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean 
Max 
Queue 
(pcu) 

Network - - 0 181 6 27.2 32.5 0.8 60.5 - - - - 

Junction Site 2: 
Dublin Road/ 
Parkway Retail 
Park 

- - 0 181 6 27.2 32.5 0.8 60.5 - - - - 

1/1 662 662 - - - 5.9 2.8 - 8.8 47.7 20.0 2.8 22.9 

1/2 682 682 - - - 6.1 2.8 - 9.0 47.3 20.6 2.8 23.5 

2/2+2/1 407 407 - - - 5.5 7.7 - 13.2 116.7 10.6 7.7 18.4 

3/1 982 982 - - - 7.7 14.7 - 22.5 82.3 32.5 14.7 47.2 

3/2+3/3 187 187 0 181 6 1.9 3.1 0.8 5.8 111.7 6.1 3.1 9.2 

4/1 1159 1159 - - - 0.0 0.7 - 0.7 2.2 0.0 0.7 0.7 

4/2 87 87 - - - 0.0 0.0 - 0.0 1.0 0.0 0.0 0.0 

5/1 326 326 - - - 0.0 0.1 - 0.1 1.0 0.0 0.1 0.1 

6/1 665 665 - - - 0.0 0.3 - 0.3 1.4 0.0 0.3 0.3 

6/2 683 683 - - - 0.0 0.3 - 0.3 1.5 16.7 0.3 16.9 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  -10.7  Total Delay for Signalled Lanes (pcuHr):  59.18 Cycle Time (s):  120 
  PRC Over All Lanes (%):  -10.7  Total Delay Over All Lanes(pcuHr):  60.53   
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:X JDJGYZ?[Y\[]̂_̀aZYbBc@A_̀@ de f\gYhfij kklDD kJlHD kG

:m JDJGYZ?[Y\[]̂_̀aZYbBc@A_̀@ ne f\gYhfij kHlHD kGlDD kG

:o JDJFYZ?[Y\[]̂_̀aZ de f\gYhfij kklDD kJlHD kG

:p JDJFYZ?[Y\[]̂_̀aZ ne f\gYhfij kHlHD kGlDD kG

:q JDJFYfr@̀_̀aYs@BtYuj@c_v@̀]_BAwYxt@ŷ@YzYe@v_yBAYx@̀]t@{ de f\gYhfij kklDD kJlHD kG

:| JDJFYfr@̀_̀aYs@BtYuj@c_v@̀]_BAwYxt@ŷ@YzYe@v_yBAYx@̀]t@{ ne f\gYhfij kHlHD kGlDD kG

:} JDJFYfr@̀_̀aYs@BtYuf~@tBAAYeBc]@trAB̀Y?@~@A[r�@̀]{ de f\gYhfij kklDD kJlHD kG

:� JDJFYfr@̀_̀aYs@BtYuf~@tBAAYeBc]@trAB̀Y?@~@A[r�@̀]{ ne f\gYhfij kHlHD kGlDD kG

:� JDHHYZ?[Y\[]̂_̀aZ de f\gYhfij kklDD kJlHD kG

:X� JDHHYZ?[Y\[]̂_̀aZ ne f\gYhfij kHlHD kGlDD kG

:XX JDHHY?@c_àYs@BtYuj@c_v@̀]_BAwYxt@ŷ@YzYe@v_yBAYx@̀]t@{ de f\gYhfij kklDD kJlHD kG

:Xm JDHHY?@c_àYs@BtYuj@c_v@̀]_BAwYxt@ŷ@YzYe@v_yBAYx@̀]t@{ ne f\gYhfij kHlHD kGlDD kG

:Xo JDHHY?@c_àYs@BtYuf~@tBAAYeBc]@trAB̀Y?@~@A[r�@̀]{ de f\gYhfij kklDD kJlHD kG

:Xp JDHHY?@c_àYs@BtYuf~@tBAAYeBc]@trAB̀Y?@~@A[r�@̀]{ ne f\gYhfij kHlHD kGlDD kG

:Xq JD�HYZ?[Y\[]̂_̀aZ de f\gYhfij kklDD kJlHD kG

:X| JD�HYZ?[Y\[]̂_̀aZ ne f\gYhfij kHlHD kGlDD kG

:X} JD�HY?@c_àYs@BtYuj@c_v@̀]_BAwYxt@ŷ@YzYe@v_yBAYx@̀]t@{ de f\gYhfij kklDD kJlHD kG

:X� JD�HY?@c_àYs@BtYuj@c_v@̀]_BAwYxt@ŷ@YzYe@v_yBAYx@̀]t@{ ne f\gYhfij kHlHD kGlDD kG

:X� JD�HY?@c_àYs@BtYuf~@tBAAYeBc]@trAB̀Y?@~@A[r�@̀]{ de f\gYhfij kklDD kJlHD kG

:m� JD�HY?@c_àYs@BtYuf~@tBAAYeBc]@trAB̀Y?@~@A[r�@̀]{ ne f\gYhfij kHlHD kGlDD kG
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F : =̂: _]D :;::: : :;: :;::: >

KLMQROPOKQMNN

���
ST0�%�#$��4U
',"-V1�)

"5�3+%�054W�X%TY
',"-V1�)

"�2�350&�',"-V1�)  !"
S1�T+W12+0
',"-V1�)

Z4U�[+$+$�',"-) #$%�&�'()
-4(5W4�%5($U
%$\$%�TX�($�\53$

9 : @@B ]̂: :;::: : :;: :;::: >

? @D: D ==@@ :;@:A @D: :;D B;:D@ >

E @@] :;̂: @:]] :;=:̂ @@_ :;= =;̂BA >

F : @@] _A] :;::: : :;: :;::: >

KQMNNOPOKQMKR

���
ST0�%�#$��4U
',"-V1�)

"5�3+%�054W�X%TY
',"-V1�)

"�2�350&�',"-V1�)  !"
S1�T+W12+0
',"-V1�)

Z4U�[+$+$�',"-) #$%�&�'()
-4(5W4�%5($U
%$\$%�TX�($�\53$

9 : @]B B̂D :;::: : :;: :;::: >

? @C@ D ==@@ :;@A= @C@ :;D B;@C@ >

E @]] = @:]] :;=DB @]] :;@ @;::: >

F : @]C _D_ :;::: : :;: :;::: >

KQMKROPOKQMLN

���
ST0�%�#$��4U
',"-V1�)

"5�3+%�054W�X%TY
',"-V1�)

"�2�350&�',"-V1�)  !"
S1�T+W12+0
',"-V1�)

Z4U�[+$+$�',"-) #$%�&�'()
-4(5W4�%5($U
%$\$%�TX�($�\53$

9 : @]B B̂D :;::: : :;: :;::: >

? @C@ D ==@@ :;@A= @C@ :;D B;@CB >

E @]] = @:]] :;=DB @]] :;@ @;::: >

F : @]̂ _D_ :;::: : :;: :;::: >

KQMLNOPOKQMQR

���
ST0�%�#$��4U
',"-V1�)

"5�3+%�054W�X%TY
',"-V1�)

"�2�350&�',"-V1�)  !"
S1�T+W12+0
',"-V1�)

Z4U�[+$+$�',"-) #$%�&�'()
-4(5W4�%5($U
%$\$%�TX�($�\53$

9 : @@B ]̂: :;::: : :;: :;::: >

? @D: D ==@@ :;@:A @D: :;D B;:D_ >

E @@] :;̂: @:]] :;=:̂ @@] :;= =;̂B_ >

F : @@C _A] :;::: : :;: :;::: >

KQMQROPOKRMNN

���
ST0�%�#$��4U
',"-V1�)

"5�3+%�054W�X%TY
',"-V1�)

"�2�350&�',"-V1�)  !"
S1�T+W12+0
',"-V1�)

Z4U�[+$+$�',"-) #$%�&�'()
-4(5W4�%5($U
%$\$%�TX�($�\53$

9 : =CC ^̂: :;::: : :;: :;::: >

? =̂D @ ==@D :;=]@ =̂D :;@ D;C]@ >

E =̂: :;]A @:]] :;:̂= =̂: :;= =;̂:_ >

F : =̂= _]D :;::: : :;: :;::: >

	̀�	��a�������H����	
���������I���������J��H�

KLMLNOPOKLMQR

��� �$�4�',"-)*b/�',"-)*/b�',"-)*.b�',"-)*./�',"-),$�3$405%$��$((�W$ ���c$���$((�W$ ,�Td�d5%50&�TX��$�3154W�T��$�3$$U54W����c$� ,�Td�d5%50&�TX�$��30%&��$�3154W����c$�

9 :;:: :;:: :;:: :;:: :;:: e e fgh fgh

? :;@= :;:: :;:: :;@= :;@= e e fgh fgh

E :;=: :;:: :;:: :;=: :;=: e e fgh fgh

F :;:: :;:: :;:: :;:: :;:: e e fgh fgh

KLMQROPOKQMNN

��� �$�4�',"-)*b/�',"-)*/b�',"-)*.b�',"-)*./�',"-),$�3$405%$��$((�W$ ���c$���$((�W$ ,�Td�d5%50&�TX��$�3154W�T��$�3$$U54W����c$� ,�Td�d5%50&�TX�$��30%&��$�3154W����c$�

9 :;:: :;:: :;:: :;:: :;:: e e fgh fgh

? :;@_ :;:: :;:: :;@_ :;@_ e e fgh fgh

E :;=@ :;:: :;:: :;=@ :;=@ e e fgh fgh

F :;:: :;:: :;:: :;:: :;:: e e fgh fgh

KQMNNOPOKQMKR

��� �$�4�',"-)*b/�',"-)*/b�',"-)*.b�',"-)*./�',"-),$�3$405%$��$((�W$ ���c$���$((�W$ ,�Td�d5%50&�TX��$�3154W�T��$�3$$U54W����c$� ,�Td�d5%50&�TX�$��30%&��$�3154W����c$�

9 :;:: :;:: :;:: :;:: :;:: e e fgh fgh

? :;DD :;:D :;@A :;B_ :;BC e e fgh fgh

E :;=A :;:D :;@A :;B_ :;BC e e fgh fgh

F :;:: :;:: :;:: :;:: :;:: e e fgh fgh

KQMKROPOKQMLN

��� �$�4�',"-)*b/�',"-)*/b�',"-)*.b�',"-)*./�',"-),$�3$405%$��$((�W$ ���c$���$((�W$ ,�Td�d5%50&�TX��$�3154W�T��$�3$$U54W����c$� ,�Td�d5%50&�TX�$��30%&��$�3154W����c$�

9 :;:: :;:: :;:: :;:: :;:: e e fgh fgh

? :;DD :;:D :;D@ =;=A =;BD e e fgh fgh

E :;=A :;:: :;:: :;=A :;=A e e fgh fgh

F :;:: :;:: :;:: :;:: :;:: e e fgh fgh

KQMLNOPOKQMQR

��� �$�4�',"-)*b/�',"-)*/b�',"-)*.b�',"-)*./�',"-),$�3$405%$��$((�W$ ���c$���$((�W$ ,�Td�d5%50&�TX��$�3154W�T��$�3$$U54W����c$� ,�Td�d5%50&�TX�$��30%&��$�3154W����c$�

9 :;:: :;:: :;:: :;:: :;:: e e fgh fgh

? :;@_ :;:: :;:: :;@_ :;@_ e e fgh fgh

E :;=@ :;:: :;:: :;=@ :;=@ e e fgh fgh

F :;:: :;:: :;:: :;:: :;:: e e fgh fgh



�������������

��	 
��
�����������������������������������������������
�����	������ 
������	������ ��� � ����!��"�����#�
������$���%�
��	����� ��� � ����!��"��$����!�����#�
��	�����

& '('' '('' '('' '('' '('' ) ) *+, *+,

- '(./ '('' '('' '(./ '(./ ) ) *+, *+,

0 '(/' '('' '('' '(/' '(/' ) ) *+, *+,

1 '('' '('' '('' '('' '('' ) ) *+, *+,



����������	�
���������
�����
	��������������	�
�������

���� !""#"$ �%& '�"%(%)$

*+,+-./0 1-+2 3/+4 5+67-.8/.9:

;<=>?>@ ABC?DEBFG?H F
IAJF?KFLB=MFNM=F<EEFOMPBOB>QKFRFQ?OBFKB@OB>QKSFABC?DEBFG?HFO<Q=?HFKCMTEUFVBFDMOWEBQBUFXCBQCB=FXM=Y?>@F?>FZ[\KFM=FABCKSF]NFIAJF<QFQCBF̂T>DQ?M>
?KF@B>T?>BE_FLB=M̀FWEB<KBF?@>M=BFQC?KFX<=>?>@S

;<=>?>@ aTBTBFP<=?<Q?M>K b><E_K?KFcWQ?M>K aTBTBFWB=DB>Q?EBKFO<_FVBFT>=BE?<VEBF?NFQCBFOB<>FdTBTBF?>F<>_FQ?OBFKB@OB>QF?KFPB=_FEMXFM=FPB=_FC?@CS

e
�f	
�����	����

gh%i�(#%$

jk:7/.9: l24+ jk:7/.9:m/08+ n6+m7.-7ko2/.:pmo2:+6 1-4m9-q+- jk:7/.9:m5+o20mr6sjk:7/.9:mtu*

v Z<=YX<_FwBQ<?EFZ<=YFwMT>U<VMTQxQ<>U<=UFwMT>U<VMTQ F ỳFz̀F{̀F| {S}y ~
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�HTW �SCUBKXZD_DŜ D ��� hCUL� �Y�� �

�����
��������

#��$+,&��%&#�%$.�*

9; 0=1@834?s@8:1 �4:1s�134?ws@8:1 �38��4=s>3?�4u1s56>1 05835s54:1sx���::y�4@4<�s54:1sx���::y�4:1s<1v:1@5su1@v5�sx:4@y

;� ����Li]HDEDFL�HBCL }HQE[HDWEBKfLaCHJIHL¡LMH[EJBKLaHDWCH¢ hM i�£LOib} ��¤�� ��¤�� �¥

#��$+,&)¦�(¦.��&§̈($©©.oª

73: z4@�1ws83: t<1s{«;sw858 72138v1s;1:8@wsx�¬t­�3y0=8u4@vs�8=5?3sx�y

® L ¯ � ���Y���

° L ¯ ��� ���Y���

| L ¯ ��� ���Y���

± L ¯ �� ���Y���

��
�
�����	
��	
�����	�
²³́ µ¶·̧¹º»¼½¾¿À

s ÁÂ

ÃÄÂÅ

s ÆÇÆ ÆÈÆ ÆÉÆ ÆÊÆ

ÆÇÆ � � � �

ÆÈÆ � � ��� �

ÆÉÆ � ��Ë ¥ �Ì

ÆÊÆ � � �� �

Í��
���� 
Î

Ï³µÐŅ̃Ò³¾ÓÔÕ³̧Ö

s ÁÂ

ÃÄÂÅ

s ÆÇÆÆÈÆÆÉÆÆÊÆ

ÆÇÆ � � � �

ÆÈÆ � � � �

ÆÉÆ � � � �

ÆÊÆ � � � �

��	�
�������������	�

#��$+,&©)(&�$o×&%.��&*�/��+%

�4:1s01v:1@573: ;1:8@wsx�¬t­�3y;1:8@ws4@s�¬tsx�¬t­�3y

®®�ØØ«®®�®�

® � �

° ��� ���

| ��� ���

± �¥ �¥

®®�®�«®®�|Ø

® � �

° ��� ���

| ��� ���

± �� ��

®®�|Ø«®®�±�

® � �

° �¥� �¥�

| �Ì� �Ì�

± �Ë �Ë

®®�±�«®°�ØØ

® � �

° �¥� �¥�

| �Ì� �Ì�

± �Ë �Ë

®°�ØØ«®°�®�

® � �

° ��� ���

| ��� ���

± �� ��

®°�®�«®°�|Ø

® � �

° ��� ���

| ��� ���

± �¥ �¥



�������

���	
���
	�������������
������

���������

��� ���� !" ����#$%�&�'() ����*+$+$�',"-)
����./01

2$�3$405%$�*+$+$
',"-)

����678

9 :;:: :;:: :;: <= >

? :;@A B;@A :;A =;A >

C :;=B @;:@ :;@ :;D >

E :;:F F;:= :;= :;D >

G��H����	
���������I���������J��H�

KKLMMNONKKLKP

���
QR0�%�#$��4S
',"-T1�)

"5�3+%�054U�V%RW
',"-T1�)

"�2�350&�',"-T1�)  !"
Q1�R+U12+0
',"-T1�)

X4S�Y+$+$�',"-) #$%�&�'()
-4(5U4�%5($S
%$Z$%�RV�($�Z53$

9 : @=A [\F :;::: : :;: :;::: >

? =\= @] ==:] :;=DB =\: :;@ A;]A\ >

C @:A @ @:\F :;:[] @:A :;= =;[@@ >

E @D =[= F\@ :;:A\ @D :;: D;DDF >

KKLKPNONKKL̂M

���
QR0�%�#$��4S
',"-T1�)

"5�3+%�054U�V%RW
',"-T1�)

"�2�350&�',"-T1�)  !"
Q1�R+U12+0
',"-T1�)

X4S�Y+$+$�',"-) #$%�&�'()
-4(5U4�%5($S
%$Z$%�RV�($�Z53$

9 : @DD [DA :;::: : :;: :;::: >

? @:B AB ==:D :;=]D @:B :;@ A;[[D >

C @BA A @:\F :;==\ @BA :;= =;[FA >

E A: @@] FD\ :;:BD A: :;: D;\A] >

KKL̂MNONKKL_P

���
QR0�%�#$��4S
',"-T1�)

"5�3+%�054U�V%RW
',"-T1�)

"�2�350&�',"-T1�)  !"
Q1�R+U12+0
',"-T1�)

X4S�Y+$+$�',"-) #$%�&�'()
-4(5U4�%5($S
%$Z$%�RV�($�Z53$

9 : A=A [@= :;::: : :;: :;::: >

? @D: B@ ==:: :;@@\ @D: :;A B;@A= >

C @[\ A @:\D :;=BA @[\ :;@ @;:@B >

E AF @]: FAF :;:D\ AF :;= F;::F >

KKL_PNONK̀LMM

���
QR0�%�#$��4S
',"-T1�)

"5�3+%�054U�V%RW
',"-T1�)

"�2�350&�',"-T1�)  !"
Q1�R+U12+0
',"-T1�)

X4S�Y+$+$�',"-) #$%�&�'()
-4(5U4�%5($S
%$Z$%�RV�($�Z53$

9 : A=A [@= :;::: : :;: :;::: >

? @D: B@ ==:: :;@@\ @D: :;A B;@A@ >

C @[\ A @:\D :;=BA @[\ :;@ @;:@B >

E AF @]: FAF :;:D\ AF :;= F;::\ >

K̀LMMNONK̀LKP

���
QR0�%�#$��4S
',"-T1�)

"5�3+%�054U�V%RW
',"-T1�)

"�2�350&�',"-T1�)  !"
Q1�R+U12+0
',"-T1�)

X4S�Y+$+$�',"-) #$%�&�'()
-4(5U4�%5($S
%$Z$%�RV�($�Z53$

9 : @DD [DA :;::: : :;: :;::: >

? @:B AB ==:D :;=]D @:B :;@ A;[[[ >

C @BA A @:\F :;==\ @BA :;= =;[FB >

E A: @@] FD\ :;:BD A: :;: D;\B@ >

K̀LKPNONK̀L̂M

���
QR0�%�#$��4S
',"-T1�)

"5�3+%�054U�V%RW
',"-T1�)

"�2�350&�',"-T1�)  !"
Q1�R+U12+0
',"-T1�)

X4S�Y+$+$�',"-) #$%�&�'()
-4(5U4�%5($S
%$Z$%�RV�($�Z53$

9 : @=B [\F :;::: : :;: :;::: >

? =\= @[ ==:] :;=DB =\= :;@ A;]BA >

C @:A @ @:\F :;:[] @:A :;= =;[@A >

E @D =[= F\@ :;:A\ @D :;: D;DF: >

a	�	��b�������H����	
���������I���������J��H�

KKLMMNONKKLKP

��� �$�4�',"-)*c/�',"-)*/c�',"-)*.c�',"-)*./�',"-),$�3$405%$��$((�U$ ���d$���$((�U$ ,�Re�e5%50&�RV��$�3154U�R��$�3$$S54U����d$� ,�Re�e5%50&�RV�$��30%&��$�3154U����d$�

9 :;:: :;:: :;:: :;:: :;:: f f ghi ghi

? :;=] :;:: :;:: :;=] :;=] f f ghi ghi

C :;== :;:: :;:: :;== :;== f f ghi ghi

E :;:B :;:: :;:: :;:B :;:B f f ghi ghi

KKLKPNONKKL̂M

��� �$�4�',"-)*c/�',"-)*/c�',"-)*.c�',"-)*./�',"-),$�3$405%$��$((�U$ ���d$���$((�U$ ,�Re�e5%50&�RV��$�3154U�R��$�3$$S54U����d$� ,�Re�e5%50&�RV�$��30%&��$�3154U����d$�

9 :;:: :;:: :;:: :;:: :;:: f f ghi ghi

? :;@A :;:: :;:: :;@A :;@A f f ghi ghi

C :;=A :;:: :;:: :;=A :;=A f f ghi ghi

E :;:D :;:A :;@D :;BD :;B] f f ghi ghi

KKL̂MNONKKL_P

��� �$�4�',"-)*c/�',"-)*/c�',"-)*.c�',"-)*./�',"-),$�3$405%$��$((�U$ ���d$���$((�U$ ,�Re�e5%50&�RV��$�3154U�R��$�3$$S54U����d$� ,�Re�e5%50&�RV�$��30%&��$�3154U����d$�

9 :;:: :;:: :;:: :;:: :;:: f f ghi ghi

? :;@[ :;:A :;@D :;BF :;B] f f ghi ghi

C :;=\ :;:A :;@D :;BF :;B] f f ghi ghi

E :;:F :;:A :;@F :;BF :;B[ f f ghi ghi

KKL_PNONK̀LMM

��� �$�4�',"-)*c/�',"-)*/c�',"-)*.c�',"-)*./�',"-),$�3$405%$��$((�U$ ���d$���$((�U$ ,�Re�e5%50&�RV��$�3154U�R��$�3$$S54U����d$� ,�Re�e5%50&�RV�$��30%&��$�3154U����d$�

9 :;:: :;:: :;:: :;:: :;:: f f ghi ghi

? :;@[ :;:A :;A= =;:: =;@] f f ghi ghi

C :;=\ :;:: :;:: :;=\ :;=\ f f ghi ghi

E :;:F :;:: :;:: :;:F :;:F f f ghi ghi

K̀LMMNONK̀LKP

��� �$�4�',"-)*c/�',"-)*/c�',"-)*.c�',"-)*./�',"-),$�3$405%$��$((�U$ ���d$���$((�U$ ,�Re�e5%50&�RV��$�3154U�R��$�3$$S54U����d$� ,�Re�e5%50&�RV�$��30%&��$�3154U����d$�

9 :;:: :;:: :;:: :;:: :;:: f f ghi ghi

? :;@A :;:: :;:: :;@A :;@A f f ghi ghi

C :;=A :;:: :;:: :;=A :;=A f f ghi ghi

E :;:D :;:: :;:: :;:D :;:D f f ghi ghi



�������������

�	
 ��
���������������������������������������������	��������
���
�� �
	��	�
���
�� �	 !
!����"� #�	�
�$���� 	��%���&����

	��	 �	 !
!����"� #��%
���"�	�
�$����

	��	

' ()(( ()(( ()(( ()(( ()(( * * +,- +,-

. ()/0 ()(( ()(( ()/0 ()/0 * * +,- +,-

1 ()// ()(( ()(( ()// ()// * * +,- +,-

2 ()(3 ()(( ()(( ()(3 ()(3 * * +,- +,-



����������	�
���������
�����
	������������
������������
���	
���
��������� ��
�������	��!��� 

"#$#%&''(')%#*+%,#'*-*.)

/0102345 6207 8409 :0;<23=43>?

@ABCDCE FGHDIJGKLDM K
NFOKDPKQGBRKSRBKAJJKTRUGTGCVPKWKVDTGKPGETGCVPXKFGHDIJGKLDMKTAVBDMKPHRYJZK[GKIRT\JGVGZK]HGVHGBK]RB̂DCEKDCK_̀ aPKRBKFGHPXKbSKNFOKAVKVHGKcYCIVDRC
DPKEGCYDCGJdKQGBReK\JGAPGKDECRBGKVHDPK]ABCDCEX

@ABCDCE fYGYGKUABDAVDRCP gCAJdPDPKh\VDRCP fYGYGK\GBIGCVDJGPKTAdK[GKYCBGJDA[JGKDSKVHGKTGACKiYGYGKDCKACdKVDTGKPGETGCVKDPKUGBdKJR]KRBKUGBdKHDEHX

j
��	
���k�	����

lm*n$-(*)

op?<43>? q790 op?<43>?r45=0 s;0r<32<pt743?urt7?0; 629r>2v02 op?<43>?r:0t75rw;xop?<43>?ryz/

{ _AB̂]AdK|GVADJK_AB̂K|RYCZA[RYV}VACZABZK|RYCZA[RYV K ~eK�eK�eK� �X�� �

lm*n$-(*%��$�('�

:2313?ur;3v0 y3u�43?u q04�>2�r20;3vp7tr<7=7<345rw�x�32;4r729r207<�3?ur4�20;�>tv q04�>2�rv0t75rw;xq04�>2�ryz/
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�HTW �SCUBKXZD_DŜ D ��� hCUL� �Y�� �

�����
��������

#��$+,&��%&#�%$.�*

9; 0=1@834?s@8:1 �4:1s�134?ws@8:1 �38��4=s>3?�4u1s56>1 05835s54:1sx���::y�4@4<�s54:1sx���::y�4:1s<1v:1@5su1@v5�sx:4@y

;�� ����L�HQEFDL�HBCL }HQE[HDWEBKfLaCHJIHL¡LMH[EJBKLaHDWCH¢ hM i�£LOib} ��¤�� ��¤�� �¥

#��$+,&)¦�(¦.��&§̈($©©.oª

73: z4@�1ws83: t<1s{«;sw858 72138v1s;1:8@wsx�¬t­�3y0=8u4@vs�8=5?3sx�y

� L ® � ���Y���

¯ L ® �¥° ���Y���

| L ® ��� ���Y���

± L ® �� ���Y���

²�
�
�����	
��	
�����	�
³́ µ¶·̧¹º»¼½¾¿ÀÁ

s ÂÃ

ÄÅÃÆ

s ÇÈÇ ÇÉÇ ÇÊÇ ÇËÇ

ÇÈÇ � � � �

ÇÉÇ � � �¥� �

ÇÊÇ � �ÌÍ � �Í

ÇËÇ � � �� �

Î��
���� 
Ï

Ð́ ¶ÑÒ¹Ó́¿ÔÕÖ́¹×

s ÂÃ

ÄÅÃÆ

s ÇÈÇÇÉÇÇÊÇÇËÇ

ÇÈÇ � � � �

ÇÉÇ � � � �

ÇÊÇ � � � �

ÇËÇ � � � �

��	�
�������������	�

#��$+,&©)(&�$oØ&%.��&*�/��+%

�4:1s01v:1@573: ;1:8@wsx�¬t­�3y;1:8@ws4@s�¬tsx�¬t­�3y

���ÙÙ«����Ú

� � �

¯ �Í� �Í�

| ��Í ��Í

± �¥ �¥

����Ú«���|Ù

� � �

¯ ��� ���

| �Ì� �Ì�

± �� ��

���|Ù«���±Ú

� � �

¯ �°� �°�

| ��¥ ��¥

± �� ��

���±Ú«�̄�ÙÙ

� � �

¯ �°� �°�

| ��¥ ��¥

± �� ��

�̄�ÙÙ«�̄��Ú

� � �

¯ ��� ���

| �Ì� �Ì�

± �� ��

�̄��Ú«�̄�|Ù

� � �

¯ �Í� �Í�

| ��Í ��Í

± �¥ �¥



�������

���	
���
	�������������
������

���������

��� ���� !" ����#$%�&�'() ����*+$+$�',"-)
����./01

2$�3$405%$�*+$+$
',"-)

����678

9 :;:: :;:: :;: <= >

? :;@A B;B= :;C =;D >

E :;=A @;:F :;@ :;D >

G :;:A A;=F :;= :;D >

H��I����	
���������J���������K��I�

LLMNNOPOLLMLQ

���
RS0�%�#$��4T
',"-U1�)

"5�3+%�054V�W%SX
',"-U1�)

"�2�350&�',"-U1�)  !"
R1�S+V12+0
',"-U1�)

Y4T�Z+$+$�',"-) #$%�&�'()
-4(5V4�%5($T
%$[$%�SW�($�[53$

9 : @C\ \A@ :;::: : :;: :;::: >

? =\B @\ ==:F :;=FD =\C :;@ C;\CD >

E @@\ C @:FD :;==: @@] :;= =;\B\ >

G @D @=F AA@ :;:C] @D :;: D;AD= >

LLMLQOPOLLM̂N

���
RS0�%�#$��4T
',"-U1�)

"5�3+%�054V�W%SX
',"-U1�)

"�2�350&�',"-U1�)  !"
R1�S+V12+0
',"-U1�)

Y4T�Z+$+$�',"-) #$%�&�'()
-4(5V4�%5($T
%$[$%�SW�($�[53$

9 : @]A \CA :;::: : :;: :;::: >

? @C@ CD ==:B :;@=: @C@ :;C B;=@D >

E @FC B @:FD :;=C@ @FC :;@ =;\\F >

G C: @A: ABB :;:BA C: :;: D;]A= >

LLM̂NOPOLLM_Q

���
RS0�%�#$��4T
',"-U1�)

"5�3+%�054V�W%SX
',"-U1�)

"�2�350&�',"-U1�)  !"
R1�S+V12+0
',"-U1�)

Y4T�Z+$+$�',"-) #$%�&�'()
-4(5V4�%5($T
%$[$%�SW�($�[53$

9 : CD: \:= :;::: : :;: :;::: >

? @]B BC ==:: :;@D] @]B :;C B;B:\ >

E CCD B @:FB :;=A= CCD :;@ @;:A\ >

G CA C=] A@: :;:D\ CA :;= A;=F= >

LLM_QOPOL̀MNN

���
RS0�%�#$��4T
',"-U1�)

"5�3+%�054V�W%SX
',"-U1�)

"�2�350&�',"-U1�)  !"
R1�S+V12+0
',"-U1�)

Y4T�Z+$+$�',"-) #$%�&�'()
-4(5V4�%5($T
%$[$%�SW�($�[53$

9 : CD: \:= :;::: : :;: :;::: >

? @]B BC ==:: :;@D] @]B :;C B;B=C >

E CCD B @:FB :;=A= CCD :;@ @;:A\ >

G CA C=] A@: :;:D\ CA :;= A;=F@ >

L̀MNNOPOL̀MLQ

���
RS0�%�#$��4T
',"-U1�)

"5�3+%�054V�W%SX
',"-U1�)

"�2�350&�',"-U1�)  !"
R1�S+V12+0
',"-U1�)

Y4T�Z+$+$�',"-) #$%�&�'()
-4(5V4�%5($T
%$[$%�SW�($�[53$

9 : @]A \CA :;::: : :;: :;::: >

? @C@ CD ==:B :;@=: @C@ :;C B;=C= >

E @FC B @:FD :;=C@ @FC :;@ =;\\] >

G C: @A: ABB :;:BA C: :;: D;]AC >

L̀MLQOPOL̀M̂N

���
RS0�%�#$��4T
',"-U1�)

"5�3+%�054V�W%SX
',"-U1�)

"�2�350&�',"-U1�)  !"
R1�S+V12+0
',"-U1�)

Y4T�Z+$+$�',"-) #$%�&�'()
-4(5V4�%5($T
%$[$%�SW�($�[53$

9 : @B: \A@ :;::: : :;: :;::: >

? =\B @\ ==:F :;=FD =\B :;@ C;\BD >

E @@\ C @:FD :;==: @@\ :;= =;\B\ >

G @D @=] AA= :;:C] @D :;: D;AD] >

a	�	��b�������I����	
���������J���������K��I�

LLMNNOPOLLMLQ

��� �$�4�',"-)*c/�',"-)*/c�',"-)*.c�',"-)*./�',"-),$�3$405%$��$((�V$ ���d$���$((�V$ ,�Se�e5%50&�SW��$�3154V�S��$�3$$T54V����d$� ,�Se�e5%50&�SW�$��30%&��$�3154V����d$�

9 :;:: :;:: :;:: :;:: :;:: f f ghi ghi

? :;@= :;:: :;:: :;@= :;@= f f ghi ghi

E :;=@ :;:: :;:: :;=@ :;=@ f f ghi ghi

G :;:B :;:: :;:: :;:B :;:B f f ghi ghi

LLMLQOPOLLM̂N

��� �$�4�',"-)*c/�',"-)*/c�',"-)*.c�',"-)*./�',"-),$�3$405%$��$((�V$ ���d$���$((�V$ ,�Se�e5%50&�SW��$�3154V�S��$�3$$T54V����d$� ,�Se�e5%50&�SW�$��30%&��$�3154V����d$�

9 :;:: :;:: :;:: :;:: :;:: f f ghi ghi

? :;@A :;:: :;:: :;@A :;@A f f ghi ghi

E :;=D :;:: :;:: :;=D :;=D f f ghi ghi

G :;:D :;:C :;@D :;BD :;B] f f ghi ghi

LLM̂NOPOLLM_Q

��� �$�4�',"-)*c/�',"-)*/c�',"-)*.c�',"-)*./�',"-),$�3$405%$��$((�V$ ���d$���$((�V$ ,�Se�e5%50&�SW��$�3154V�S��$�3$$T54V����d$� ,�Se�e5%50&�SW�$��30%&��$�3154V����d$�

9 :;:: :;:: :;:: :;:: :;:: f f ghi ghi

? :;CD :;:C :;@D :;BA :;B] f f ghi ghi

E :;=\ :;:C :;@D :;BA :;B] f f ghi ghi

G :;:A :;:C :;@A :;BF :;B\ f f ghi ghi

LLM_QOPOL̀MNN

��� �$�4�',"-)*c/�',"-)*/c�',"-)*.c�',"-)*./�',"-),$�3$405%$��$((�V$ ���d$���$((�V$ ,�Se�e5%50&�SW��$�3154V�S��$�3$$T54V����d$� ,�Se�e5%50&�SW�$��30%&��$�3154V����d$�

9 :;:: :;:: :;:: :;:: :;:: f f ghi ghi

? :;CD :;:C :;C@ =;=\ =;B] f f ghi ghi

E :;=\ :;:C :;@D :;BD :;B] f f ghi ghi

G :;:A :;:: :;:: :;:A :;:A f f ghi ghi

L̀MNNOPOL̀MLQ

��� �$�4�',"-)*c/�',"-)*/c�',"-)*.c�',"-)*./�',"-),$�3$405%$��$((�V$ ���d$���$((�V$ ,�Se�e5%50&�SW��$�3154V�S��$�3$$T54V����d$� ,�Se�e5%50&�SW�$��30%&��$�3154V����d$�

9 :;:: :;:: :;:: :;:: :;:: f f ghi ghi

? :;@F :;:: :;:: :;@F :;@F f f ghi ghi

E :;=D :;:: :;:: :;=D :;=D f f ghi ghi

G :;:D :;:: :;:: :;:D :;:D f f ghi ghi



�������������

�	
 ��
���������������������������������������������	��������
���
�� �
	��	�
���
�� �	 !
!����"� #�	�
�$���� 	��%���&����

	��	 �	 !
!����"� #��%
���"�	�
�$����

	��	

' ()(( ()(( ()(( ()(( ()(( * * +,- +,-

. ()/0 ()(( ()(( ()/0 ()/0 * * +,- +,-

1 ()0/ ()(( ()(( ()0/ ()0/ * * +,- +,-

2 ()(3 ()(( ()(( ()(3 ()(3 * * +,- +,-



����������	�
���������
�����
	�����������
������������
���	
���
��������� ��
�������	��!��� 

"#$#%&''(')%#*+%,#'*-*.)

/0102345 6207 8409 :0;<23=43>?

@ABCDCE FGHDIJGKLDM K
NFOKDPKQGBRKSRBKAJJKTRUGTGCVPKWKVDTGKPGETGCVPXKFGHDIJGKLDMKTAVBDMKPHRYJZK[GKIRT\JGVGZK]HGVHGBK]RB̂DCEKDCK_̀ aPKRBKFGHPXKbSKNFOKAVKVHGKcYCIVDRC
DPKEGCYDCGJdKQGBReK\JGAPGKDECRBGKVHDPK]ABCDCEX

@ABCDCE fYGYGKUABDAVDRCP gCAJdPDPKh\VDRCP fYGYGK\GBIGCVDJGPKTAdK[GKYCBGJDA[JGKDSKVHGKTGACKiYGYGKDCKACdKVDTGKPGETGCVKDPKUGBdKJR]KRBKUGBdKHDEHX

j
��	
���k�	����

lm*n$-(*)

op?<43>? q790 op?<43>?r45=0 s;0r<32<pt743?urt7?0; 629r>2v02 op?<43>?r:0t75rw;xop?<43>?ryz/

{ _AB̂]AdK|GVADJK_AB̂K|RYCZA[RYV}VACZABZK|RYCZA[RYV K ~eK�eK�eK� �X�� �

lm*n$-(*%��$�('�

:2313?ur;3v0 y3u�43?u q04�>2�r20;3vp7tr<7=7<345rw�x�32;4r729r207<�3?ur4�20;�>tv q04�>2�rv0t75rw;xq04�>2�ryz/
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XYZ [Ỳ ]Yrr XY]X _

X̂Ỳ̂ y
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QRSTt WWYW v|lo vnl|| nlx| ~ Ỳ̂ |vl| jplwx nlxk }
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@ ABCD EFGHF IGJ KLBM N HOP JEJO

Q OGPI JRGEE FGJ JFGP S IPT JOJT

U OGPI JVGJR FGJ JFGT N IET TRR

W OGHJ JEGEJ RGE JTGP S JOPV JIJE
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@ IIE JIV PRO JEVH OGVEI IVP FTP OGO JGJ VGTRT g

Q VVP JFT HTT JEVV OGRRR VVR RTT OGO OGH VGJJO g

U VJI JET PPT JJVP OGRRI VJF IPR OGO OGH VGVIH g

W HHE EEO EIO JIFT OGVFH HPP JOFF OGO JGE RGITI g
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@ PTO JTH HHI JJTP OGIIO PHP RPV JGJ JGT HGPJO g

Q IIV JII JOPI JJPI OGVII IIF VTP OGH JGF IGTTP g

U IJP JVR TFF JOHP OGVIP IJV HOI OGH JGF PGVHI g

W JOVF EIF FJJ JIJV OGIVE JOVO JEFI JGE JGH IGFRO g

\]̂h_̀à\]̂ib
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@ TIH ERE JOHO JJJI ABCjD TVF VPT JGT VGI EOGRTI N

Q HJV EOR JFOV JOPF OGPVT HOH PEH JGF FGO JFGEVH S

U PVV JHT JJFF TTP OGPVH PRT THO JGF EGT JRGJVH S

W JEHT FEE FPT JVHF OGHJR JEHO JVOF JGH RGJ JJGVFP S
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@ TIH ERE JOHP JJJF ABCDA TII VHF VGI IGJ EFGHEI N

Q HJV EOR JFEO JOII OGPIR HJR PFF FGO FGJ JRGEJP S

U PVV JHT JJRV TTJ OGPIE PVV TTO EGT FGJ JVGJRO N

W JEHT FEE FHE JVHE OGHJV JEHT JVJH RGJ RGE JEGEJJ S
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@ PTO JTH HTI JJTF OGIIF HOI RHJ IGJ EGO TGIHH g

Q IIV JII JOTH JJII OGVPJ IPE IOR FGJ JGR PGFTT g

U IJP JVR TVO JOPT OGVPJ IER HEJ FGJ JGR HGOJF g

W JOVF EIF FJV JIJF OGIVF JOIE JEVH RGE JGT IGIRE g
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@ IIE JIV PRI JEVI OGVEP IIV ROO EGO JGJ IGJFV g

Q VVP JFT TOT JEVJ OGRRV VVT VOF JGR OGH VGEEO g

U VJI JET PHP JJVF OGRRH VJT IHJ JGR OGH VGITV g

W HHE EEO EIE JIFH OGVFH HHV JORR JGT JGE RGPTP g
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@ JGOT OGVV JGOE JGRR JGRT q q rst rst

Q OGPT OGVV JGOO JGRO JGRV q q rst rst

U OGHO OGVV JGOO JGRO JGRV q q rst rst

W JGJV OGVV JGOO JGRO JGRV q q rst rst
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@ JGHT OGOV OGVV RGTV PGPV q q rst rst

Q JGEH OGOI OGPO EGTO RGEV q q rst rst

U JGET OGOI OGPI EGHP RGJJ q q rst rst

W JGHR OGOV OGRT RGHR PGIT q q rst rst
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@ VGVH OGOR OGRO JRGPH FOGJE q q rst rst

Q EGTH OGOF OGFO FGOT JFGII q q rst rst

U EGTR OGOF OGFO FGRE JFGHP q q rst rst

W RGJJ OGOF OGFJ VGJE JTGPR q q rst rst
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@ IGOP OGOF OGFF TGPO FJGEO q q rst rst

Q FGJE OGOF OGEH FGJE HGTP q q rst rst

U FGOH OGOF OGEH FGOH TGRE q q rst rst

W RGEV OGOF OGEH RGEV JOGEP q q rst rst
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@ EGOE OGOR OGRF VGVO TGRE q q rst rst

Q JGFV OGOI OGPO FGJV RGIV q q rst rst

U JGFI OGOV OGII FGEJ RGPI q q rst rst

W JGTE OGOV OGIR RGTP PGIT q q rst rst
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@ ABCA CBDD ABE FBG H IDI JGD

K ABGC LEBLC CBD MNOP Q DCJ LCLG

R ABGJ FCBSJ JBF MTOM Q EEA DDA

U POVW NXOMP MYOY WZOV [ LFAA LGAA
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@ IFF GL ELG LIAD ABFCE IFL SDF ABA ABI IBEIG H

K SSJ LDC CEC LCJA ABJIJ SSL CSJ ABA LBL JBFEJ H

R JCL LIJ GED LLLE ABCGJ JIG IES ABA ABD EBLGF H

U DGJ FCE CIF LJJG ABEIF DSG DSC ABA LBS EBLIC H
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@ IGJ DE SCA LFJG ABIAE IGC DCS ABI ABC CBLLS H

K DFE FIL JJE LCAD ABEJS DFI JEG LBL LBD SBIJD H

R ECE LEF LACA LAID ABEFF ECC CID ABD LBE DBAJA H

U LLSE FDC JLS LJLD ABSSC LLSA LLEE LBS IBI LABLFD m
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@ CSL LLG GGL LLDD ABIDI CSA LLIE ABC ABE CBDIJ H

K LLIC FGC ESC LIJE ABGIE LLFI ESS LBD CBE LCBSSD m

R SDF LDG LFES DIE ABGCE SSD JIA LBE CBS FLBCLF Q

U LCCA IEA EFE LCEG POVWY LIDA LCLD IBI LJBS ICBFJI o
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@ CSL LLG GDG LLDF ABIDJ CSL LLJJ ABE ABE CBDDC H

K LLIC FGC ESD LIJC ABGIG LLII EDA CBE CBD LEBLIE Q

R SDF LDG LFSE DIF ABGJA SDA JIE CBS JBF FCBSJI Q

U LCCA IEA EIJ LCEC POVWX LCLG LCIL LJBS MYOY NXOMPY [
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@ IGJ DE SGC LFCA ABILA IGE DDF ABE ABJ CBFFA H

K DFE FIL JED LCAI ABEEA DIG EAL CBD FBA SBDLF H

R ECE LEF LAJC LAIF ABEFE EEA CJI JBF LBS LABAAS m

U LLSE FDC JIL LJLF ABSSS LFCE LLGI MYOY IBS LEBEGS Q
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@ IFF GL EFS LIAJ ABFCS IFI GAI ABJ ABI IBEES H

K SSJ LDC CEG LCCG ABJIJ SSD CGF FBA LBF JBCAI H

R JCL LIJ GSE LLLI ABCGS JCC ISL LBS LBA EBIES H

U DGJ FCE CIG LJJE ABEII DDI DGI IBS LBG EBCSC H
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@ ABIF ABAA ABAA ABIF ABIF v v wxy wxy

K LBLI ABJJ LBAA LBCA LBCJ v v wxy wxy

R ABDI ABJJ LBAA LBCA LBCJ v v wxy wxy

U LBEG ABJA LBAI FBJS FBDS v v wxy wxy
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@ ABCC ABAA ABAA ABCC ABCC v v wxy wxy

K LBGS ABAJ ABJL CBDF SBSJ v v wxy wxy

R LBEL ABAJ ABEF IBDD EBAD v v wxy wxy

U IBFS ABAJ ABEI DBLJ LCBGD v v wxy wxy
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@ ABEC ABAI ABFJ ABEC ABEC v v wxy wxy

K CBEJ ABAI ABIC DBLE FCBDD v v wxy wxy

R CBSJ ABAC ABID LFBLE FJBEJ v v wxy wxy

U LJBSA ABFA SBAI CLBCC JGBJF v v wxy wxy
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@ ABEJ ABAI ABFD LBLJ FBGC v v wxy wxy

K CBGD ABAI ABFD CBGD LGBEC v v wxy wxy

R JBLE ABAI ABIF SBGI FEBLE v v wxy wxy

U FLBLF ABLC EBGE JDBIJ GSBDI v v wxy wxy
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@ ABCJ ABAA ABAA ABCJ ABCJ v v wxy wxy

K LBDD ABAJ ABCG JBII GBJG v v wxy wxy

R LBSF ABAC ABCI CBEL SBSF v v wxy wxy

U IBSA ABAC ABCL LABLF LDBLF v v wxy wxy
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@ ABCD DABEA FGHI JKBJ L IMN FOPQ

R GHIQ FNHPO MHS TTBU V PFW FGPM

X GHIO OGHWO MHQ TYBZ V WWQ NNM

[ ABZK FWHMN WHG UABZ V FFQO FWNN
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@ WNW FPM PPN FOMO GHSWF WNF MFI GHG FHQ WHMIM k

R SIP FMP NMW FOQM GHMPW SIM SOS GHG GHN SHSGS k

X SMM FQW IOG FFQI GHMPI SMG PFG GHG GHN SHNIG k

[ NON OQO OPM FWQQ GHSWN NOM FGIW GHG FHQ SHGMM k
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@ IQO OGI NQQ FFPP GHPGW IOP SGF FHQ OHQ FGHFSN m

R PGF FPS FFQO FFSF GHWGN WNN WOI GHN FHS PHNOF k

X WMN FWO NIF FGWS GHWGN WMP ISG GHN FHS IHSMW k

[ FFGN OPP QOI FWGP GHWNG FFGW FQGG FHQ OHO PHFQG k
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@ FGFI OSS FFQM FGNQ ABCUT NNO WGN OHQ NHG ONHIWS o

R ISN OFS FQWO FGMP GHIOG IMI PWQ FHS MHF FPHOPS V

X PNS FNN FFIS NPQ GHIFP PIS FGOW FHS MHG FIHOOM V

[ FQSN QMG QNI FSPM ABZKU FQMS FSPO OHO SHW FMHISQ m
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@ FGFI OSS FFMS FGII ABCUK FGFF WFS NHG FGHI DABKCC L

R ISN OFS FQIS FGQP GHIOI ISP PPF MHF MHS FNHPOG V

X PNS FNN FOGO NWS GHIOQ PNM FGMF MHG MHQ OGHWOG V

[ FQSN QMG MGO FSPO ABZKD FQSP FSNQ SHW WHG FWHMIP V
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@ IQO OGI NMN FFPF GHPFG IWM SFG FGHI OHW FOHNOM m

R PGF FPS FFPM FFQO GHWOG PFQ WQN MHS FHP IHIGP k

X WMN FWO FGFF FGSO GHWFP WWG IPS MHQ FHP NHMQG k

[ FFGN OPP QQM FWGM GHWNO FFOM FQQP WHG OHQ PHPFW k
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@ WNW FPM PIP FOQI GHSWO PGF MOQ OHW FHQ WHPWO k

R SIP FMP NSI FOON GHMPI SNG SQG FHP GHN SHWWP k

X SMM FQW IQG FFQM GHMPN SMW PFN FHP GHN WHFSN k

[ NON OQO OPP FWQF GHSPG NQQ FFGG OHQ FHQ SHFIM k
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@ FHOW GHSS FHFP FHWM FHIM v v wxy wxy

R GHNG GHSS FHGG FHMG FHMS v v wxy wxy

X GHNG GHSS FHGG FHMG FHMS v v wxy wxy

[ FHQG GHSP FHFW FHSN FHIG v v wxy wxy
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@ OHQO GHGS GHSS WHOI NHNI v v wxy wxy

R FHSQ GHGS GHSN QHIG SHPP v v wxy wxy

X FHSO GHGS GHWI QHPQ SHSP v v wxy wxy

[ OHFP GHGS GHMI SHNG NHWG v v wxy wxy
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@ NHGG GHGP FHMQ OWHGM MFHOM v v wxy wxy

R MHFO GHGQ GHQM IHWI OOHQO v v wxy wxy

X MHGO GHGQ GHQS IHWI OFHPN v v wxy wxy

[ SHWQ GHGM GHQW FOHSF QGHPP v v wxy wxy
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@ FGHPI GHGS GHSG QGHIQ SWHSG v v wxy wxy

R MHMN GHGQ GHQG MHMN FNHNO v v wxy wxy

X MHQS GHGQ GHQG MHQS FNHSF v v wxy wxy

[ SHNW GHGQ GHQG SHNW OSHOG v v wxy wxy
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@ OHSS GHGM GHMG WHNG FOHIP v v wxy wxy

R FHWP GHGS GHMI MHQW WHIP v v wxy wxy

X FHWS GHGS GHMP MHQQ WHIP v v wxy wxy

[ OHQG GHGS GHMP WHQG FGHMO v v wxy wxy
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@ ABCA DBAE ABE FBG H IJE DJK

L MNOP QEBKG DBC RSNT U JDJ QCIG

V MNOW FKBJG DBK RTNO X KKI JJC

Y ZNMZ SRNMS [MNR TTNP \ QFIQ QGCE
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@ IFK GQ KIF QIAI ABFDA IFD GAI ABA ABI IBKEI H

L EGE QJE CEF QCCE ABDCC EGF CGD ABA QBF DBIEG H

V DCC QIK GGI QQQA ABCJA DCA IEA ABA ABJ KBFEG H

Y QAQA FDI CIF QDDG ABKCG QAAI JJQ ABA QBG KBCAF H
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@ IGJ JE EDK QFDQ ABIQQ IGJ JKA ABI ABC CBQEQ H

L JIJ FID DKD QCAD ABKKJ JIK DGA QBF FBA EBKFD H

V KCJ QKF QADG QAIQ ABKIA KCK CCI ABJ QBE JBFJD H

Y QFAK IAF DQE QDQJ ABEJC QQJJ QQGE QBG IBE QQBAQQ n
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@ CEE QQJ GJF QQJD ABIJJ CEK QQCC ABC ABE DBAAF H

L QQDQ FGG KGI QIDF MNOPZ QQIG KGD FBA DBQ QDBJID U

V EJD QJJ QFGE JFE MNOPO EGQ DII QBE DBQ FFBGCI U

Y QCEG IKJ KFD QCKG ZNMMW QCQQ QCCI IBE RMNp pZNZ[[ q
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@ CEE QQJ JAJ QQGE ABCAF CEE QQKC ABE ABE DBAKD H

L QQDQ FGG KGG QIDA MNOPR QQCJ KJG DBQ DBC QEBKED U

V EJD QJJ QFJG JFF MNOWR EJI DIJ DBQ DBK FKBJGQ X

Y QCEG IKJ KID QCKC ZNMMT QCIG QCDK RMNp [MNR SRNMWW \
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@ IGJ JE GFQ QFFC ABIQG IJA QAFQ ABE ABD CBIFA H

L JIJ FID DGI QIJE ABKEF JDI KFG DBC FBQ GBIIA H

V KCJ QKF QAEI QAFC ABKIC KKC CKF DBK QBG QABCFG n

Y QFAK IAF DIF QDQF ABEJG QIQA QFAK [MNR CBI FDBCEE X
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@ IFK GQ KCI QFJJ ABFDQ IFE GQD ABD ABI IBEAD H

L EGE QJE CEK QCCD ABDCC EJA CJI FBQ QBF DBDIQ H

V DCC QIK GJF QQAK ABCJF DCE IED QBG QBA KBCEK H

Y QAQA FDI CIG QDDK ABKCJ QAFA QAAQ CBI QBJ KBGIC H
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@ ABII ABAA ABAA ABII ABII x x yz{ yz{

L QBQG ABDD QBAC QBIG QBIG x x yz{ yz{

V ABJD ABDD QBAA QBCA QBCD x x yz{ yz{

Y QBGQ ABIC QBAJ FBGJ IBKI x x yz{ yz{
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@ ABCD ABAA ABAA ABCD ABCD x x yz{ yz{

L QBJE ABAD ABDA DBFI GBFE x x yz{ yz{

V QBKK ABAD ABKQ CBQJ KBCI x x yz{ yz{

Y IBKD ABAD ABEJ QABFE QKBDD x x yz{ yz{
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@ ABKK ABAI ABFD ABKK ABKK x x yz{ yz{

L DBQA ABAC ABIK QQBIK FEBGK x x yz{ yz{

V DBQQ ABAC ABCQ QIBED FEBIE x x yz{ yz{

Y FABIJ ABKG QFBKK CGBCA KCBIA x x yz{ yz{
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@ ABKE ABAI ABFJ QBAJ FBGI x x yz{ yz{

L DBCQ ABAI ABIA DBCQ FIBQG x x yz{ yz{

V DBKI ABAI ABII QABQA FJBEE x x yz{ yz{

Y IABFF ABEI QEBJC EIBJC JJBCK x x yz{ yz{
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@ ABCE ABAA ABAA ABCE ABCE x x yz{ yz{

L FBQQ ABAD ABCE DBEF JBIE x x yz{ yz{

V QBEG ABAC ABCI CBEJ GBQJ x x yz{ yz{

Y CBFG ABAC ABCF QQBEJ FFBFQ x x yz{ yz{
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@ VNS GVM LNO GOHO NISVO VGG WOL OIL GIW MIPVP i
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@ ABCD EBDE ABF DBG H CIG JDJ

K LMNO PABIJ QBF RSML T IADG IECD
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@ PCP GJ JPQ IPAI ABDJP PCI GAQ ABA ABC PBFCG H

K GCP DII CQA ICPQ ABEGJ GPG CQA ABA IBC EBQPC H

U EEP IPG QEJ IAFF ABEIC ECQ PFD ABA IBA JBFFA H

Z IADP DEJ CPD IEEQ ABJEJ IAIJ IAFP ABA IBQ JBECP H
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K IAAF DED EGJ IPQJ ABFDI IAAD EGJ IBC DBE QBAEC H
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@ ABPJ ABAA ABAA ABPJ ABPJ x x yz{ yz{

K IBPQ ABEF IBDQ IBFG IBQP x x yz{ yz{

U IBAC ABEC IBAP IBIF IBIF x x yz{ yz{

Z IBGF ABDQ IBID PBAG PBGJ x x yz{ yz{
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@ ABCG ABAA ABAA ABCG ABCG x x yz{ yz{

K DBEA ABAE ABEI JBGJ IIBAF x x yz{ yz{

U IBQP ABAE ABEJ EBAF FBQC x x yz{ yz{

Z PBGF ABAJ ABGQ IABGG IFBCI x x yz{ yz{
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@ ABFD ABAP ABDE ABFD ABFD x x yz{ yz{

K GBED ABAJ ABQF DCBFE CDBDP x x yz{ yz{

U FBEF ABAJ IBCP DIBGF PEBIA x x yz{ yz{

Z DDBFF IBDJ IEBCG EIBJF JFBDJ x x yz{ yz{
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@ ABFP ABAP ABDG ABGF DBGD x x yz{ yz{

K QBJG ABAC ABCA DCBCP EPBAC x x yz{ yz{

U QBIQ ABAE ABCG DJBAI CGBDD x x yz{ yz{

Z PEBPP IBCA DCBIQ GABJJ IAEBAP x x yz{ yz{
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@ ABEI ABEI IBAA IBCA IBCE x x yz{ yz{

K DBFJ ABAC ABCP FBJD IPBJF x x yz{ yz{

U DBIJ ABAC ABCA EBGP IABFP x x yz{ yz{

Z CBFC ABAC ABCC IPBDJ DCBPF x x yz{ yz{
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@ ABCC DCBEF GHIH JFBC K LMM NGOO

P ABEJ GQIGR QIL SABD T UVM NNHR

W ABEF GQIHH QIV XJBS T MUM NHNR

Y ABCD SJBDJ NRIL JFBD Z NGQV NLUO
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@ UNN NUL LQH NGNG HIQLM UHQ RRQ HIH NIR UIHGQ j

P MHR NQN OLU NGNM HIROU MHH QML HIH NIH QILNG j

W QQQ NVO LQN NNGR HIROR QQN UVM HIH NIH MIGVO j

Y NHGL GQU GUR NMVV HIMGO NHGN NNGL HIH NIU QILGQ j
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@ LRO GNG NHNU NNRG HIURV LRV QVG NIR GIL NNILGG l

P UGN NLH NNLN NNGO HIMVO UNL MUO NIH NIU LIMOO j

W MMV NMM NHNL NHRO HIMVG MMH LLN NIH NIU OINLM j

Y NGGU VHU VGL NMHU HIUMV NGGN NVQH NIU VIN OINOV j
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@ NHVO GMH NGGG NHQM ABCEn OOR MRN GIL NRIH nXBADD Z

P LLV GGN NRHH NHVH ABEFJ LMO LNU NIU QIG GHIUUO o

W LNN GHV NGNL OQL HILRU UOO NHQN NIU RIL GNINRR o

Y NQHV VUM VOU NQUQ ABCFn NRMM NMGH VIN NGIG GMIORH T
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@ NHVO GMH NGRV NHRU ABCCX NHNQ MQG NRIH GHIH DCBEFX K

P LLV GGN NRGL NHNL ABEDE LLH LVH QIG QIL GQIGVM T

W LNN GHV NGVL ORO ABEFF LHO NHUH RIL QIV GQIHHR T

Y NQHV VUM RHG NQUV ABCFD NROV NMRQ NGIG NRIL SJBDDJ Z
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@ LRO GNG NHQU NNGQ HIUQR ONQ QQG GHIH VIV GNIOQM o

P UGN NLH NGMM NHOH HIMMN UVM UHM QIL GIH NHIQLG l

W MMV NMM NHUN NHGQ HIMRU MUM OVG QIV NIO NHIUNL l

Y NGGU VHU VVM NMHV HIUMQ NGUV NRNN NRIL VIR NGIGMQ l
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@ UNN NUL LMN NGHL HIQLO UNL RQN VIV NIQ UIRQU j

P MHR NQN NHHR NGHL HIQHH MHL QUQ GIH NIH MIHVM j

W QQQ NVO LMR NNNL HIROM QQL URL NIO NIH MIRMU j

Y NHGL GQU GUU NMVN HIMVH NHVR NNRQ VIR NIU MINHV j
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@ NIVO HIRU NIGL NIOH GIVG v v wxy wxy

P HIOU HIQQ NIHH NIRH NIRQ v v wxy wxy

W HIOM HIQQ NIHH NIRH NIRQ v v wxy wxy

Y NIMU HIQQ NIHM GIVL GILN v v wxy wxy
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@ GIUQ HIHQ HIMU UIQL NGIHR v v wxy wxy

P NIUG HIHQ HIQM RIRQ MILQ v v wxy wxy

W NIMU HIHQ HIMQ RIGH MIVL v v wxy wxy

Y VINH HIHQ HIQR LIMQ NRINV v v wxy wxy
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@ NVIOU HIGR UIHH VQIMR ROIVG v v wxy wxy

P QINQ HIHR HIVO NVIRN GUILM v v wxy wxy

W RILH HIHR HIVO NGIGQ GQIOR v v wxy wxy

Y NGIGG HIHO GIUG VQINH QRIHU v v wxy wxy
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@ NOIOQ HIGH LIMN QVIVU UQILO v v wxy wxy

P QILR HIHV HIVV OIOO VHIQU v v wxy wxy

W QIVV HIHV HIVG LIVM GUIGU v v wxy wxy

Y NRILN HIHM NIGL RVIRQ UQIMR v v wxy wxy
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@ VIGL HIHR HIRN LIOH NMILV v v wxy wxy

P GIHN HIHQ HIRL QIRR LIUO v v wxy wxy

W NILO HIHQ HIRM QIHR LIGO v v wxy wxy

Y VIRN HIHR HIRG OIRN NUIRN v v wxy wxy
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@ ABCD EBDF ABG DBH I CJE KDD

L MNOP DFBGQ GBE RPNP S QQH JCQH

T MNPR UUNVW QBG XMNV Y KQG JACK

Z WNMX WM[NO[ UPNV WWON\ ] JDKK JHQQ
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@ FCA HE KEJ JDQE ABDKF FFQ HFK ABA ABC FBGEQ I

L HJQ DAE CQA JCFQ ABEKQ HJC EAJ ABA JBF EBGJE I

T EGD JCF QJG JAQC ABEDF EKH FHG ABA JBJ KBGHC I

Z JAFQ DKA CEG JECG ABKGD JAFJ JADH ABA DBA KBHGF I
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@ CAK JAD GGH JDCD ABFDG CAK QQQ ABC ABE CBFAJ I

L QGH DCE EHK JFQK ABGAJ QGC EQH JBF DBF HBCKD I

T KHF JGJ JAQH JAJF ABKGE KHA CKF JBJ DBA JABKHH o
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@ CQH JDC QAA JJQJ ABCJH CQG JJGD ABE ABG EBJGQ I

L JJQH DQQ GAC JFCF MNOP\ JJHA KQF DBF KBH DABJFE S

T HFG DAQ JFFD QAG MNP\R HJF EED DBA HBA FDBFQG q
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@ CQH JDC QJC JJHE ABCDA CQH JJQD ABG ABG EBDFC I

L JJQH DQQ GAH JFCJ MNOPR JJQE GAC KBH GBE DFBGQJ S

T HFG DAQ JFCK QAA MNPRM HFA EEG HBA QBG UUNVMO Y
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@ CAK JAD HHK JJQG ABFFQ CAG JJAD ABG ABE CBEKC I

L QGH DCE KJE JFHD ABGAH QQH KGH GBE DBE QBHJH I

T KHF JGJ JJDA JAAD ABKHD GJF CQF QBG DBD JFBKFH o

Z JDCJ FJA EGF JCQF ABHFJ JCJE JDKA UPNV KBA VRNRMP ]
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@ FCA HE KKK JDHQ ABDKC FCJ HED ABE ABC FBHAA I

L HJQ DAE CQE JCFK ABEGA HDC EJJ DBE JBF EBQJQ I

T EGD JCF QDG JAQA ABEDE EGG FQD DBD JBJ GBAGF I

Z JAFQ DKA CKC JECC ABKGF JAEC JACA KBA DBJ GBEGK I
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@ ABFE ABAA ABAA ABFE ABFE x x yz{ yz{

L JBFA ABEG JBJH JBKC JBHF x x yz{ yz{

T JBAH ABEC JBAE JBCG JBCG x x yz{ yz{

Z DBAA ABDD JBJK FBKJ CBEG x x yz{ yz{
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@ ABCH ABAA ABAA ABCH ABCH x x yz{ yz{

L DBDG ABAE ABEA KBJG QBHQ x x yz{ yz{
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@ ABGJ ABAF ABDE ABGJ ABGJ x x yz{ yz{

L KBHC ABAC ABCC JHBQA FKBCD x x yz{ yz{

T HBAA ABAG JBDJ DFBAK FKBEF x x yz{ yz{
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@ ABGD ABAF ABDH ABHG DBHA x x yz{ yz{

L GBCG ABAF ABFC JFBHC FQBQJ x x yz{ yz{

T QBGA ABAE ABEA DGBHJ EABEG x x yz{ yz{

Z CQBKE HBAE CABQH QKBKF JJHBDA x x yz{ yz{
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@ ABED ABED JBAA JBCA JBCE x x yz{ yz{

L DBEA ABAC ABCC KBHQ JJBHH x x yz{ yz{

T DBDF ABAC ABCA EBQK JJBJF x x yz{ yz{

Z EBQG ABAE ABEE JGBJH DQBGH x x yz{ yz{
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@ ABCA DEBFG HIBA DFBD J KLM NOPQ

R CBDG OSTOO MTU FGBV W MXQ NNOP

Y CBDG ONTLP MTS FDBV W MSS NSXS
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@ MOQ NKP KUO NUUO STQSU MOS PPN STS NTX MTUNK j

R QUS NXX LLK NUNN STXNU QNQ XXX STS NTS QTSNP j

Y XMP NPP KQX NNNK STXNP XMS MPL STS NTS QTXUK j

Z LKN UPX UKL NQUQ STQSO LMX NNPM STS NTX XTPKO j
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@ KML UUS LKX NNXQ STMQN KMO XUM NTX OTS NUTPMX l

R MPN NKX NNLP NNUO STQQS MOM QQP NTS NTL LTUXX j
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@ NSMM UQL NNLN NSQL ABCCn NSUS QOM OTS NMTU VDBAVG o

R LSM UUM NPSK NSUM CBDDV KLS KSO NTL QTU UOTKXM p

Y KPS UNS NUOU LXU CBDDF KUO NSQQ NTL QTS UXTUKL W

Z NPOX OXL PNM NXQQ CBGAI NPNN NQOL UTM KTX USTMSS p
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@ NSMM UQL NUSM NSQU ABCAV NSPN QPQ NMTU HIBA DEBFDG J

R LSM UUM NPOX NSNX CBDGV LSO KNP QTU MTU OSTOOP W

Y KPS UNS NUXO LPU CBDGH KOQ NSKX QTS MTS ONTLPO W

Z NPOX OXL PUO NXQO CBGAD NPOS NQQQ KTX LTQ UXTXLK W
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@ KML UUS NSNU NNPP STMQK LQL XPO HIBA OTQ ULTOKM W

R MPN NKX NULK NSMQ STQKK MQS QKP MTU UTO NUTSPP l

Y QKQ NMN NNSP NSNS STQML MSX LXP MTS UTU NUTPLQ l

Z NNMN ULO OXM NXLP STMOX NNLK NPXU LTQ UTL LTQMM j

_qa_ecdc_qakb
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@ MOQ NKP KOO NUNL STQSP MPP PPQ OTQ NTQ MTMSM j

R QUS NXX NSNX NUSO STXNQ QUX XQU UTO NTN QTUKN j

Y XMP NPP KKS NNNN STXNM XML MQN UTU NTN QTKNK j

Z LKN UPX ULO NQUP STQSP LKQ NNQQ UTL NTX XTQLQ j
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@ NTPK STOO NTOP UTNM UTMO w w xyz xyz

R NTSP STXX NTSU NTPO NTPK w w xyz xyz

Y NTSP STXX NTSN NTPU NTPK w w xyz xyz

Z NTXS STXK NTPN NTKK UTSS w w xyz xyz

_̀a_ecdc_̀akb
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@ OTSN STSX STMP KTOO NOTUX w w xyz xyz

R NTKK STSX STXP PTLO MTMP w w xyz xyz

Y NTKM STSX STQO PTKQ MTXS w w xyz xyz

Z UTQX STSX STPL MTOU NNTLL w w xyz xyz
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@ NMTUX STQP NSTKP PSTXN XOTQU w w xyz xyz

R QTNQ STSX STPQ NMTOP ONTLL w w xyz xyz

Y QTSP STSX STPM NMTNP ONTNQ w w xyz xyz

Z KTXP STSX STXO UPTQN PPTSL w w xyz xyz
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@ UQTNP STML NQTSM QUTMK KOTMQ w w xyz xyz

R MTNM STSP STOM NQTOS OLTPN w w xyz xyz

Y QTLL STSP STOM NQTNK OKTOK w w xyz xyz

Z LTXK STSP STOK UNTLK XUTLN w w xyz xyz

_qabbcdc_qa_e
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@ OTQS STSP STPN LTMX NKTKS w w xyz xyz

R UTUL STSX STPM QTUQ NSTOU w w xyz xyz

Y UTUS STSP STPX QTSS NSTNM w w xyz xyz

Z UTKM STSP STPO MTLQ NPTNQ w w xyz xyz
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 ��!()#&­�%­+��#®̄%!°°+n±

407 y1=�.vr507 �0<�1t.r23;. s9.rz²8rv525 4/.05u.r8.75=vrw�³ś�0x -:5t1=ur�5:2<0rw�x
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@ ABCD EBFG ABH FBH I CJG KFG

L MNOP FKBQK QBE RSNO T JAJF JEJQ

U MNOR VMNRR JJBJ VRNW X HAA JAEA

Y PNMW PZSNWO SSNM PZRNR X JFGG JGCG

[��\����	
���������]���������̂��\�

_̀abcded_fa__
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@ DCC QK KKH JFQG ABFKH DCD QCH ABA ABC DBQAA I

L QDA FAQ CGQ JCDE ABEHG QFE EJF ABA JBC EBQCG I

U EHC JCC GDF JAQH ABEFQ EHA DGA ABA JBJ KBGAF I

Y JAKK FKH CEK JECH ABKQG JAEH JACK ABA FBF HBFDJ I
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@ CJJ JAD HGK JFDE ABDDD CJA JAJF ABC ABE CBDKD I

L GGF FCQ EGK JDGJ ABHJD GQH KJJ JBC FBC QBQFA I

U KQK JHJ JJJK JAAC ABKQD KQF CKH JBJ FBJ JJBADG l

Y JFHD DJQ ECK JEAE ABQCK JFKF JFEF FBF EBA JCBJEH l

_fakcded_fam_

���
=>0�%�#$��4;
',"-<1�)

?+4305>4
���59�%(�',"-)

"5�3+%�054:�g%>h
',"-<1�)

"�2�350&
',"-<1�)

 !"
=1�>+:12+0
',"-<1�)

=1�>+:12+0�'$�50
(5;$)�',"-<1�)

80��0�i+$+$
',"-)

j4;�i+$+$
',"-)

#$%�&�'()
-4(5:4�%5($;
%$9$%�>g�($�953$

@ EAD JFK GAH JJQQ ABCFD EAF JJHC ABE ABH EBFCF I

L JFJC DAC HJJ JDDG MNOMn JJGD KGQ FBC HBH FFBACA o

U QCA FJA JDEF QGH MNOZS QJD EED FBJ QBQ DEBAKH p

Y JEEG DGA KEJ JCEK PNMnP JCDA JEJC EBA ZnNZ SRNMRR X
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@ EAD JFK GJH JJQC ABCFE EAD JJGD ABH ABH EBFQH I

L JFJC DAC HJE JDDQ MNOMW JFJJ HAK HBH QBE FKBQEQ T

U QCA FJA JDKQ QGA MNORR QDJ EEH QBQ JJBJ VMNRRq X

Y JEEG DGA KKK JCCG PNMnS JCCC JEDC ZnNZ SSNM PZSNWOq X
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@ CJJ JAD GJQ JJQC ABDCH CJF JJFQ ABH ABE CBKKK I

L GGF FCQ KFG JDHH ABHFA JAJE HAJ QBE FBH JABEEE l

U KQK JHJ JJCF GGF ABKGJ HFJ EAJ JJBJ FBD JCBQDD l

Y JFHD DJQ EHH JCGJ MNWVR JCKG JFQK SSNM JHBJ PMSNqVq X
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@ DCC QK HAK JFHF ABFHA DCE QQD ABE ABC DBQQD I

L QDA FAQ EJA JCDA ABEQJ QDE ECJ FBH JBC KBJJJ I

U EHC JCC GCD JAQF ABEDJ EHG CAD FBD JBJ HBFFA I

Y JAKK FKH CKC JECC ABKGJ JJFE JAEG JHBJ FBD GBQFD I

s	�	��t�������\����	
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@ ABDK ABAA ABAA ABDK ABDK x x yz{ yz{

L JBDE ABEH JBFC JBHF JBQQ x x yz{ yz{

U JBJA ABEC JBAH JBFD JBKF x x yz{ yz{

Y FBJK ABJQ JBFA CBJD EBDK x x yz{ yz{
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@ ABEA ABAA ABAA ABEA ABEA x x yz{ yz{

L FBCA ABAE ABEJ KBEK JABEE x x yz{ yz{

U FBAQ ABAE ABEK EBEE QBHF x x yz{ yz{

Y CBGG ABAH JBCA JDBGE FJBEJ x x yz{ yz{
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@ ABHD ABAD ABFE ABHD ABHD x x yz{ yz{

L HBKH ABAE ABCG FJBGQ DGBEQ x x yz{ yz{

U QBQF ABAQ JBGG FEBAF DQBFD x x yz{ yz{

Y DHBFG HBGQ DJBGD KQBEK QFBDK x x yz{ yz{
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@ ABHD ABAD ABFQ ABHH FBHC x x yz{ yz{

L QBEF ABAC ABDH JGBAC CKBQQ x x yz{ yz{

U JJBAK ABAK JBFH DFBDQ ECBQJ x x yz{ yz{

Y KKBAD JGBAH EGBAD JJCBFC JDCBDH x x yz{ yz{
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@ ABEC ABEC JBAA JBCA JBCE x x yz{ yz{

L FBKH ABAC ABCC HBDG JFBGD x x yz{ yz{

U FBDC ABAC ABDG KBFC JJBHH x x yz{ yz{

Y JHBJJ JBFG JFBJD DHBDF CHBQH x x yz{ yz{
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J FFF GGG DRX RCGX ABHGG FFR DRX ABA RBH HBDGC I

V DFC RCH RAAD RADC ABDDC DXE UEU ABA RBG XBDAG I

Y RAFA GXA CDH RDCX ABHEF RAXR RRGF ABA GBG XBCGR I

_fa__ded_fakc
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@ CUR RAF FAC RGUR ABUDA CUA RARF ABC ABD CBCEA I

J RAHA GHD HRF RUFR ABXHX RADC HRH RBH UBR RABXFF l

V HEF RXC RGAG EHD ABXGU HEU CHE RBG GBD RGBEHF l

Y RGFE UGG DCD RDAH KLNOm RGXX RUDA GBG DBC RCBEHD l

_fakcded_fan_

���
=>0�%�#$��4;
',"-<1�)

?+4305>4
���59�%(�',"-)

"5�3+%�054:�g%>h
',"-<1�)

"�2�350&
',"-<1�)

 !"
=1�>+:12+0
',"-<1�)

=1�>+:12+0�'$�50
(5;$)�',"-<1�)

80��0�i+$+$
',"-)

j4;�i+$+$
',"-)

#$%�&�'()
-4(5:4�%5($;
%$9$%�>g�($�953$

@ DGX RUG ERA RRFX ABCCC DGH RRHH ABD ABF DBCCA I

J RGEF UGD XUX RUGF KLMQN RGDU HEE UBR RCBD UDBDRU o

V FDC GRC RCUF FDF KLMMO FAE DDR GBD RUBE OKLSOW T

Y RDXE UED HUX RCHU SLKQM RCUE RHRA DBC PKLW mQLQZM T

_fan_ded_fabc
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@ DGX RUG ERE RRFU ABCCH DGX RRFU ABF ABF DBCFE I

J RGEF UGD XCA RUGH KLMQM RGFA XAH RCBD REBR OPLQQm T

V FDC GRC RCHU FCX SLKKN FGD DDX RUBE WSLW NNLSMM T

Y RDXE UED HDA RCDX SLKNP RCDG RHUF PKLW QSLM SPQLKSK T

_fabcded_pa__
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@ CUR RAF ERD RRFD ABUHU CUG RRCX ABF ABH CBXFH I

J RAHA GHD HCX RUHF ABXXD RRGG XAA REBR UBX RXBFGX q

V HEF RXC RGHC EUX ABXCC XXA DAD WSLW UBR GEBGCR r

Y RGFE UGG HAD RCXX KLNQZ RCDX RCGF QSLM WMLM SWNLmKP T

_pa__ded_pakc
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@ UHR EA XCU RGDX ABGFX UHR ERG ABH ABC CBAGU I

J FFF GGG DUX RCRF ABHGH FED DHX UBX RBX HBEER I

V DFC RCH RAGA RACF ABDDF DEG CRU UBR RBU FBARH I

Y RAFA GXA CHH RDCU ABXAA RRFE RRCH WMLM GBC RUBHFC l
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_̀abcded_fa__
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@ ABUE ABAA ABAA ABUE ABUE x x yz{ yz{

J RBHR ABDR RBCX GBUX GBFU x x yz{ yz{

V RBGG ABUC RBRD RBXG RBEU x x yz{ yz{

Y GBGD ABRX RBGU CBCU DBXC x x yz{ yz{

_fa__ded_fakc
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@ ABDU ABDU RBAA RBCA RBCD x x yz{ yz{

J UBRC ABAD ABXR FBXC RCBAG x x yz{ yz{

V GBCF ABAD ABHC HBXC RABHD x x yz{ yz{

Y DBUD ABAX RBRU RCBFD GGBDH x x yz{ yz{

_fakcded_fan_
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@ ABXE ABAU ABGD ABXE ABXE x x yz{ yz{

J RCBDC ABRF HBUR UFBDX DCBXG x x yz{ yz{

V RUBEG ABUH FBAG UUBXC CDBCD x x yz{ yz{

Y CABGC EBFD UDBRA XRBEC FDBHR x x yz{ yz{

_fan_ded_fabc
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@ ABFA ABAU ABGF ABFA GBDF x x yz{ yz{

J REBAX ABRG DBCX DCBRF FRBCC x x yz{ yz{

V GRBRE ABCR RRBER DGBHR XRBCC x x yz{ yz{

Y XRBFE GUBCG HDBGE RGABDR RCABGE x x yz{ yz{

_fabcded_pa__
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@ ABDF ABDD RBAA RBCA RBCD x x yz{ yz{

J UBHH ABAC ABCG RABAH RFBXD x x yz{ yz{

V UBRD ABAC ABCR FBDE RHBAC x x yz{ yz{

Y GEBFF FBRD GHBUH DRBXD HRBAU x x yz{ yz{
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@ ABCD AEFBGH IIBC ACCBD J KLM LNOL

P CBQF ERBEG KSN GCBA T OOU LLUM

V CBQF EQBHE WSW IDBH T OLM LXOL

Y ABCA DABEH EFBA ACIBA J LNLO LKOZ
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_̀abbcdc_̀a_e
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@ OZX LWO WKM LLKM XSUjW OMN MUO XSX LSU OSWWj k

P UNO LZK LXNK LLKj XSZNM UNj ZKW XSX LSL USNWX k

V ZWU LMU WKU LLXM XSZNL ZWL OOU XSX LSL USWNL k

Y LXWX jOX jWW LUjU XSUUZ LXON LLWW XSX LSK USMjN k

_̀a_ecdc_̀alb
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@ WKZ jjM LXUK LLjX XSOKK WWO ZZK LSU NSO LMSKNM m

P OUL LKX LjML LLXj XSUKX OZU OLZ LSL jSj LXSNXZ m

V UKK LOZ LXOX LXjZ XSUWj UKU KjO LSL jSL LXSWXj m

Y LjKX NjN NMZ LZKK XSWXO LjWj LMjL LSK NSK LLSXOK m

_̀albcdc_̀ane
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@ LXKO jOM LjUL LXMX ABCGG LXLX UUj NSO FGBI HIBQAD J

P KNL jNN LMjO LXLW CBQAG KXK WMM jSj OSO jWSZNX o

V WZO jLM LjZU KML CBQAC WNZ LXWX jSL OSM jKSUXM o

Y LZWX NKZ MLZ LZUO ABCCR LZXK LUOO NSK FABH ICBHCR T

_̀anecdc_pabb
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@ LXKO jOM LjWZ LXNX ABCHG LXjj UOZ FGBI IIBC AEFBGGG J

P KNL jNN LMMO LXXK CBQFE KjZ WUX OSO KSN ERBEIR T

V WZO jLM LjOZ KNj CBQAQ WZL LXKO OSM WSW EQBHEA T

Y LZWX NKZ Mjj LZUN ABCAA LZNW LOXM FABH EFBA DABEHA J

_pabbcdc_pa_e
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@ WKZ jjM LLUX LXWj XSWjO LXMZ ZKK IIBC USZ RRBDEC J

P OUL LKX LMNL LXLO XSOMW OWZ OOM KSN NSj LUSKOM q

V UKK LOZ LLOO KOU XSOLU OjM LXNW WSW jSO LZSZXM q

Y LjKX NjN NZK LZKN XSWLX LMXX LZMj EFBA MSO jOSXLj o

_pa_ecdc_palb
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@ OZX LWO KXK LLWO XSUNj OUK MOZ USZ LSW WSKOU k

P UNO LZK LXOX LLOK XSZMX UMZ UXW NSj LSj USWML k

V ZWU LMU KLK LXKN XSZNU ZKj OKU jSO LSj OSjZW k

Y LXWX jOX jKM LUjN XSUUU LXKL LjLO MSO jSX USWKj k
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@ LSUZ XSLK LSNK jSWN NSUL w w xyz xyz

P LSLN XSZZ LSXO LSjW LSUM w w xyz xyz

V LSLL XSZZ LSXU LSLL LSZN w w xyz xyz

Y LSKM XSNZ LSjL NSLK NSKj w w xyz xyz

_̀a_ecdc_̀alb
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@ NSUW XSXU LSXO LXSLK LZSWM w w xyz xyz

P jSLZ XSXZ XSUL ZSOZ WSKK w w xyz xyz

V jSXO XSXZ XSUU ZSMO WSMO w w xyz xyz

Y NSKN XSXU XSWK LLSXO LOSOZ w w xyz xyz

_̀albcdc_̀ane
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@ jZSNU NSNj jXSjK ZXSNL UjSLN w w xyz xyz

P OSON XSXU LSLK jjSMK NOSLM w w xyz xyz

V OSNZ XSXU LSLZ jLSNO NZSjK w w xyz xyz

Y jLSUj XSWX LNSUO ZXSKU UOSMW w w xyz xyz
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@ MNSKU WSNL NOSXZ WNSXK LXXSUK w w xyz xyz

P KSjW XSXM XSMZ jZSZK ZXSXK w w xyz xyz

V WSWL XSXM XSMM jMSjZ MOSZU w w xyz xyz

Y NjSLL XSWW LKSZN OOSOW LXMSXW w w xyz xyz
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@ USZL XSXO LSMU LWSUM jKSNW w w xyz xyz

P NSLZ XSXU XSWU WSUW LNSUN w w xyz xyz

V jSUZ XSXZ XSMO OSNO LjSNZ w w xyz xyz

Y MSUU XSXM XSMM LjSKO jMSXM w w xyz xyz
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@ ABCD DBDC ABE FBC G CCD HHE

I JKLM NJKOJ PQBP MMKM R PAQP PHAH

S OKJT OOUKNV VJKL WXKO R QCY PPFZ

[ OKOV XXLKOT OJVKW OMXKJ R PZDE FAZQ
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@ ZHD YP HYY PFQD ABFEH ZHC EYD ABA ABC ZBYCF G

I EQY FFA DFH PCFZ ABHPE EQF DZH ABA PBH HBCHY G

S HPC PDC YEZ PAHD ABDQQ HAY CPH ABA PBZ QBEPC G

[ PPPC FQY CYA PDZF ABQFQ PPAC PPAF ABA FBH EBFZA G
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@ CZH PAY EZP PFFA ABZDQ CZD PAHH ABC ABH CBDEC G

I PACY FHF HFY PZQQ ABQHF PACZ HZE PBH ZBP PABHPC m

S QZC PEZ PPQH YQQ ABQDP QFE CYH PBZ FBE PCBAEC m

[ PZZA ZZZ DED PCEQ JKWLN PZPF PZPE FBH QBP PEBYAQ n
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@ DZC PZZ YPZ PPEH ABCDA DZZ PPYF ABH ABE DBDAD G

I PFED ZFP QCZ PZFD JKLUL PFCZ QAZ ZBP PZBC ZZBHFE p

S EYE FFD PCAY EQF OKJVO EZD DQQ FBE PEBH UJKTNT R

[ PHZA CAQ HQF PCCH OKOXM PCZZ PDQF QBP NUKX WLKULX R
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@ DZC PZZ YPE PPEC ABCDP DZC PFAD ABE ABE DBDCP G

I PFED ZFP QCD PZFC JKLMJ PFQA QAQ PZBC PQBP NJKJLN R

S EYE FFD PCZZ EHP OKJTT ECY DEF PEBH VJKL OOUKNXL R

[ PHZA CAQ HEC PCCP OKOVO PCZY PDYY NUKX OJVKW XJMKOMU R
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@ CZH PAY YPZ PPEH ABZHE CZQ PPYC ABE ABH CBEPC G

I PACY FHF HCY PZHQ ABQHQ PPAZ QAP PQBP ZBD PHBPDE n

S QZC PEZ PFFY YDZ ABQQA ECF DFZ VJKL ZBE NJKTMJ R

[ PZZA ZZZ HQD PCCD JKLXO PCZP PZYH OJVKW MWKM XXLKOVU R
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@ ZHD YP EQE PFAP ABZAC ZHH PACP ABH ABC CBZPH G

I EQY FFA DQH PCAA ABHFE EEH HHQ ZBD PBQ QBAYA G

S HPC PDC YYE PADE ABDEP HFC CHC ZBE PBC EBCHH G

[ PPPC FQY DAP PDFH ABQZA PCPQ PPFA MWKM ZBA MLKMMJ R
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@ ABCA ABAA ABAA ABCA ABCA w w xyz xyz

I PBDY ABDZ PBCD FBFC FBQC w w xyz xyz

S PBZC ABFF PBFP PBYD FBDC w w xyz xyz

[ FBDE ABPZ PBFQ DBHP QBDA w w xyz xyz
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@ ABDD ABDD PBAA PBCA PBCD w w xyz xyz

I ZBAH ABAD ABHY EBDA PZBHZ w w xyz xyz

S FBEC ABAD ABQC QBQE PFBFY w w xyz xyz

[ QBAY ABPP FBDZ PEBYC FQBCA w w xyz xyz
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@ ABEP ABAZ ABFH ABEP ABEP w w xyz xyz

I PZBCF ABPC CBYY ZHBDP DFBEQ w w xyz xyz

S PEBHA PBAD PZBCF CABPF DPBFP w w xyz xyz

[ DHBFF FPBHQ DFBAC EYBCF PAFBDP w w xyz xyz
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@ ABEF ABAZ ABFE ABEF FBCP w w xyz xyz

I PQBAQ ABAY ZBCF CYBHY QQBHH w w xyz xyz

S ZABEQ FBHH FZBZH HDBPP EFBPD w w xyz xyz

[ PAZBQY DABAZ YEBQE PDZBDC PQFBAA w w xyz xyz
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@ ABDY ABDD PBAA PBCA PBCD w w xyz xyz

I ZBCY ABAC ABCP YBDZ PQBYP w w xyz xyz

S ZBQQ ABAC ABCF PABZY PYBZC w w xyz xyz

[ QEBHH CQBPD QHBZP PADBYZ PPDBDF w w xyz xyz
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@ ABAC ADABEF GHBD ACIBH J KLM NOOO

P EBDG FFBQR NOSO GFBH J TNN NUNV

W EBDQ GIBGR NXSL GGBC J VXU NNUV

Y EBDD FHBDE CIBF DFBE J NUTM NKUO
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@ VKi NKV TTU NNKK iSLXK VTU OVM iSi NSK TSXii j

P LLL NLL NiLK NNVK iSXLX LLi XKX iSi NSM LSTVK j

W LNV NXO KUT NiTK iSXLL LNN TiU iSi NSM VSOXX j

Y NiXU ULM MNi NLNL iSLXN NiOX NUUK iSi NST LSUMO j
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@ KOM UML NiXX NNUL iSTMV KMU XLL NSK OSL NVSLNX l

P VKX NKK NUVX NiTL iSVMU VTK VNN NSM USL NNSKNL m

W VML NTO NNiT NiiT iSVMi VMN KXV NSM USL NUSVXK m

Y NUXV MNO MVi NXTV iSVKU NUXi NOLT NST MSL NiSOOO m
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@ NNXX UTK NUXN NiOO ABAEG NiUL LVN OSL RGBQ QFBIQE J

P KVM UOM NOMO NiNX EBDFD KMK TOM USL NNSN RHBCAD o

W KiU UUX NUVO KMM EBDGH TLL NiKK USL NNSX IABARE o

Y NXMK MTX OMK NXXX EBDDE NOTM NViN MSL NVSL MXSOMX o
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@ NNXX UTK NUVL NiMO ABAAQ NiMN LTX RGBQ GHBD ADABEID J

P KVM UOM NOOV NiiK EBDGI KLi TLi NNSN NOSO FFBQCG J

W KiU UUX NUKM KUO EBDHG TTX NNNO NNSX NXSL GIBGRC J

Y NXMK MTX OOK NXXN EBDDR NXNU NVUK NVSL CIBF FHBDEA J
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@ KOM UML NNUK NiKX EBQGA NiVK LiX GHBD RRBD AHABQGR J

P VKX NKK NOOL NiNi iSVTV TML VLM NOSO OSi UOSOTi l

W VML NTO NUUN KXV iSVVi VTO NiLi NXSL MSL UXSOXT q

Y NUXV MNO MKV NXVX iSVKT NMMT NLiK CIBF OSU NKSLXX l

p̂̀ d̂bcb̂p̀ka

���
=>0�%�#$��4;
',"-<1�)

?+4305>4
���59�%(�',"-)

"5�3+%�054:�e%>f
',"-<1�)

"�2�350&
',"-<1�)

 !"
=1�>+:12+0
',"-<1�)

=1�>+:12+0�'$�50
(5;$)�',"-<1�)

80��0�g+$+$
',"-)

h4;�g+$+$
',"-)

#$%�&�'()
-4(5:4�%5($;
%$9$%�>e�($�953$

@ VKi NKV TKV NNKU iSLLU KNV OTU RRBD USi UiSUVN l

P LLL NLL NUiV NNNV iSXKL LVL LiL OSi NSX TSMMT j

W LNV NXO NiNN NiXU iSXTL LUX TVU MSL NSO TSLiN j

Y NiXU ULM MNV NLNU iSLXM NiLU NMNK OSU NSK LSLOO j
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@ NSTT iSNM NSON MSVi OSTM w w xyz xyz

P NSUV iSXN NSNK NSVO NSKM w w xyz xyz

W NSUT iSXN NSUi NSVO NSKM w w xyz xyz

Y NSTM iSOL NSNL USTL MSXM w w xyz xyz

_̂̀ d̂bcb̂_̀ka
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@ OSLi iSiV NSOL NUSLL NKSNT w w xyz xyz

P USLi iSiX iSVX VSiO NNSiO w w xyz xyz

W USXT iSiL iSVK LSKO NiSTN w w xyz xyz

Y MSLN iSiX iSVL NiSNO NLSMV w w xyz xyz
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@ MLSTU NiSOM MUSVN LMSOL VOSLV w w xyz xyz

P NNSiT iSNU MSTM MiSML OOSML w w xyz xyz

W NNSOV iSNX OSVi MiSXU OMSXX w w xyz xyz

Y NVSLM iSUV TSKU OXSNX LUSXi w w xyz xyz
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@ LVSTT UXSTN LUSTi NiTSLO NUOSVU w w xyz xyz

P NOSMV iSiT USLK ONSTN LXSLT w w xyz xyz

W NXSLM iSNN OSXV OOSNK LLSNK w w xyz xyz

Y UOSOV iSUi NiSUN LLSMi KOSKL w w xyz xyz
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@ MMSTX NUSXT MNSiL XMSKO LNSKX w w xyz xyz

P OSiM iSiL iSTV NNSMK NTSMU w w xyz xyz

W MSLM iSiX iSOT NiSUL NVSOM w w xyz xyz

Y OSUO iSiO iSOO NNSTU UNSVO w w xyz xyz
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@ ABCD EBEF ABG HBI J CEA DKC

L MNOP QPNRM SMNR PTNM U VAGE VDHK

W XNMR XSPNYM ZTNY PQNY U KEH VVHK

[ XNXR SPRNQR XSSNR XOXNP U VIFV HAGK
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@ IDF FH KVI VHDF ABHFV IDK FAD ABA ABC IBFGI J

L GFA HHH EII VCVF ABDHK GGI ECK ABA VBD DBDIK J

W DVK VEC FFG VAEG ABEGI DVV CVF ABA VBC KBFDC J

[ VVCV HGE CFA VEIH ABKCE VVIA VVVF ABA HBG GBKIE J
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@ CCA VVA GCK VHVI ABIDI CCA VAKG ABC ABD CBDCF J

L VADI HDD DIK VIKI ABKKC VAED DEA VBD IBI VVBVCI m

W KID VGC VVFI FDF ABKDA KIA EAA VBC IBA VCBDEV m

[ VIDI ICV EGE VCGK MNOXR VICA VIIG HBG GBE HVBKII n
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���
=>0�%�#$��4;
',"-<1�)

?+4305>4
���59�%(�',"-)

"5�3+%�054:�h%>i
',"-<1�)

"�2�350&
',"-<1�)

 !"
=1�>+:12+0
',"-<1�)

=1�>+:12+0�'$�50
(5;$)�',"-<1�)

80��0�j+$+$
',"-)

k4;�j+$+$
',"-)

#$%�&�'()
-4(5:4�%5($;
%$9$%�>h�($�953$

@ ECA VIE FVE VVGE ABCEE EIG VVFV ABD ABG EBEDA J

L VIAV IHE KCG VIHI MNOPT VHEI KAE IBI VEBC ZYNSSZ p

W FAH HHE VCHC GDE XNMTZ GIH EKK IBA SMNZ RTNYRQ U

[ VDDF CVK DDK VCCF XNXQS VCIF VEGF GBE RRNX XMZNMXZ U
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@ ECA VIE FVF VVGI ABCED EIF VHAV ABG ABG EBEFV J

L VIAV IHE KEA VIHH MNOPT VHGV KAG VEBC SMNR QPNRMX U

W FAH HHE VCCF GEI XNMQY GCC EGH SMNZ ZTNY XSPNYMS U

[ VDDF CVK DKK VCCC XNXQR VCCI VDVD RRNX XSSNR STSNXTM U
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@ CCA VVA FVH VVGD ABIKV CCV VHAH ABG ABD CBGCH J

L VADI HDD DEI VIDD ABKKG VVIA KAV SMNR IBK VFBVHD n

W KID VGC VHEF FCA ABKGC GEG EHC ZTNY CBH RQNTPX U

[ VIDI ICV DGD VCCA MNOTR VCHG VCIV XSSNR XMRNZ SPRNQQO U
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@ IDF FH FIV VVKG ABIVI IDF VAGI ABD ABE CBCEI J

L GFA HHH EFC VIFH ABDIF GFG KAD IBK VBG KBIFA J

W DVK VEC VAVC VAEV ABEGK DHG CKG CBH VBE GBKIA J

[ VVCV HGE EAI VEHD ABKCG VEVV VVIF XMRNZ VIBG XTYNMSX U
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@ ABCV ABAA ABAA ABCV ABCV w w xyz xyz

L VBDE ABEA VBCF HBCF HBFV w w xyz xyz

W VBIK ABVF VBHH HBAK HBKV w w xyz xyz

[ HBGV ABVA VBVE DBDV FBVV w w xyz xyz

g̀b̀ èfègbld
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@ ABEK ABAF ABGV VBID VBCI w w xyz xyz

L IBHE ABAE ABKK FBAE VCBCG w w xyz xyz

W HBFD ABAD ABGA GBVI VHBGA w w xyz xyz

[ GBCG ABVC IBDC HHBAE IVBVE w w xyz xyz

g̀bldefègbò
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@ ABGI ABAI ABHD ABGI ABGI w w xyz xyz

L VEBCC ABHH KBCA CABAE EEBFI w w xyz xyz

W HABIA VBKE VEBCA CHBVI EHBFE w w xyz xyz

[ DDBAD HFBID DHBHA VAABIH VVIBIK w w xyz xyz

g̀bòefègbcd
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@ ABGI ABAI ABHK ABGI HBHF w w xyz xyz

L HABDH ABVE KBHE EKBIV GCBAI w w xyz xyz

W ICBDE CBED HKBKK DFBIA GEBKA w w xyz xyz

[ VHHBDC DDBHG VVGBVI VKIBCF VFVBKF w w xyz xyz
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@ ABDA ABEE VBAA VBCA VBCE w w xyz xyz

L IBKC ABAC ABCV VABHA VFBCH w w xyz xyz

W CBHC ABAE ABCE VVBFD HVBCA w w xyz xyz

[ VADBHD DCBKF VAIBIF VCHBID VECBFC w w xyz xyz
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@ ABAC DADBEF EFBA ACDBG H IJK LKMN

O PBGQ FRBAR LJST EABA H UVK LVTM

W ABPP EEBAD LIST EABF H JML LLKL

X ABPA EPBEG CABF APCBC H LTNJ LIMN
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@ JII VNN UIM LLIT NSMJN JIL KJU NSN VSN USJIK h

O MJM LMI LNUK LLJV NSiJJ MJL MNT NSN LST JSLNi h

W MVK LiM IKJ LNUL NSiJJ MLI UNU NSN LST JSJNM h

X LNJV VMU TLN LMLM NSMMK LNMK LViM NSN LSI MSKKT h
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@ IiK VTU LNJL LLLI PBQRD IKV iJL VSN iSN LISNVK k

O UNJ VNV LVIV LNJI NSJKU UNL JVL LST VSU LVSJNK l

W JKi LUM LLTN IIU NSJKJ JTI IMK LST VSU LTSMLI l

X LVUN TVN TJN LiUJ NSUNM LVJV LKII LSI TSI LLSLKN l
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@ LLMU VIV LVML LNKN ABADn LNVi MJT iSN nPBG GCBCQD H

O IUI VKJ LKTU LNLT PBGEF IKI UKU VSU LVSU nABCFn o

W ILT VVU LVIN IVM PBGQF UJN LNIJ VSU LTSK nFBDED o

X LiMU TIV KTM LiiJ ABPPE LKII LJVK TSI DABD nPBCEQ o
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@ LLMU VIV LVUi LNTN ABACR LNVJ MUM nPBG EFBA DADBEFn H

O IUI VKJ LKKI LNNU PBGQP IJL UMK LVSU LJST FRBARn H

W ILT VVU LTNU ILJ PBGGR UUI LLLL LTSK LIST EEBAAQ H

X LiMU TIV KKi LiiV ABPAP LiVJ LJiV DABD CABF EPBEQQ H
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@ IiK VTU LLMU LNJI PBQQn LNMi MVT EFBA nQBC DAPBFDQ H

O UNJ VNV LKKM LNNI NSUNN UiI JUM LJST KSK VISiTJ q

W JKi LUM LVKN IKU NSJUM UNM LNMi LIST KSL TVSITK q

X LVUN TVN KNT LiJV NSULK LTUJ LMKK CABF KSU VJSILK q
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@ JII VNN ILT LLUM NSMJK IUT KUU nQBC VSV CQBnAD o

O MJM LMI LVUN LNUK NSMVT MUJ MLM KSK LSJ ISVIi h

W MVK LiM LNMV LNVI NSMNJ MTK INi KSL LSM ISTKL h

X LNJV VMU TLJ LMLV NSMMi LNUT LTJI KSU VSN MSIKM h
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@ LSIJ NSLV LSKL TSIU iSTi w w xyz xyz

O LSTK NSTI LSVK LSUM VSLI w w xyz xyz

W LSTK NSKL LSVK LSUM VSLJ w w xyz xyz

X LSIT NSTi LSVN TSLi TSUI w w xyz xyz
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@ iSNi NSNU LSVI LTSJJ VNSiM w w xyz xyz

O VSUV NSNM NSUT JSMU LLSIM w w xyz xyz

W VSJI NSNM NSUJ JSiM LLSJN w w xyz xyz

X TSIV NSNM NSIN LLSNK LJSMJ w w xyz xyz

]̂_j̀aba]̂_mc
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@ KNSIL LTSTU TJSNT MJSIJ JISNT w w xyz xyz

O LVSUL NSLI iSUV TTSKL KMSIK w w xyz xyz

W LTSKV NSVM JSNV TTSJN KMSVK w w xyz xyz

X VLSVi NSJT LTSVJ iNSTM MMSUK w w xyz xyz

]̂_mcaba]p_̀`
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@ JMSNI TVSML JLSKL LLJSLI LTVSIT w w xyz xyz

O LJSTV NSLT iSJJ KUSVi JLSNU w w xyz xyz

W LISTi NSVT USIM iNSUI JLSiM w w xyz xyz

X TLSii NSUN LUSIT JMSIi LNTSTV w w xyz xyz
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@ KUSTL VKSLN KiSIT MISIJ JUSNV w w xyz xyz

O KSKV NSNi NSUT LVSiU VNSiV w w xyz xyz

W KSNU NSNi NSKI LLSiI LISMM w w xyz xyz

X KSUL NSNi NSKi LTSMN VKSML w w xyz xyz
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���
=>0�%�#$��4;
',"-<1�)

?+4305>4
���59�%(�',"-)

"5�3+%�054:�h%>i
',"-<1�)

"�2�350&
',"-<1�)

 !"
=1�>+:12+0
',"-<1�)

=1�>+:12+0�'$�50
(5;$)�',"-<1�)

80��0�j+$+$
',"-)

k4;�j+$+$
',"-)

#$%�&�'()
-4(5:4�%5($;
%$9$%�>h�($�953$

@ CXA TTE GTX TTDE ABUDG CXT TTDI ABG ABX CBGDX H

J TTUA FDU XIE TUEX ABDUC TUAD IAF PMLQ XBE [RLOP[ S

V ICD TDI TCCU DEX MLR[Z DCA EUG PMLQ ORLM K[KLKKO S

Y TUIG UCE XXU TCET MLQPK TCCA TXFT KO[LP KKOLZ OQQLKZO S

p̀b̀ èfèpbld
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@ LXL VOZ NNTX NZLT JBFGF LOO XLP VSN PSZ VVSNLX l

Q UNO VZO NTNL NZPM ZSMPT UZU MPZ NSO TSZ NTSXPP m

W MXZ NUM NNOZ LLT ZSMXX MOO LUM NSO VSL NOSZMO m

Y NTMX TOO TMZ NXUM JBFEE NTPN NXNO VSO XSU NXSZMV l

_̀akbcdc_̀ane

���
=>0�%�#$��4;
',"-<1�)

?+4305>4
���59�%(�',"-)

"5�3+%�054:�f%>g
',"-<1�)

"�2�350&
',"-<1�)

 !"
=1�>+:12+0
',"-<1�)

=1�>+:12+0�'$�50
(5;$)�',"-<1�)

80��0�h+$+$
',"-)

i4;�h+$+$
',"-)

#$%�&�'()
-4(5:4�%5($;
%$9$%�>f�($�953$

@ NNMX VLO NVUM NZVL ABAID NZNM PUV PSZ ICBI AJHBIRD K

Q LLU VOL NOOZ NZNV JBRFC LXO UPO TSZ NTSL IIBAJH o

W LNU VTZ NVLO LVO JBRRI UMV NNZZ VSL NOST IFBEJF o

Y NPUT OVN OTO NXXM ABJFA NXTX NMTV XSU IHBJ EGBIEJ K
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@ NNMX VLO NTZN NZVT ABAIF NZVN PLV ICBI FHBG DHEBIEI K

Q LLU VOL NOOL NZZU JBRFR LMP UMO NTSL NLST GABJIA K

W LNU VTZ NTNO LNX ABJJI ULN NNNN NOST DABH FHBACG K

Y NPUT OVN OOT NXXT ABJFI NXOL NMPN IHBJ GEBE AIEBCER K
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@ LXL VOZ NVUM NZVL JBRHD NZNM PMZ FHBG ERBI DEFBGCR K

Q UNO VZO NOOO NZNN ZSUZP UMT UPZ NLST OSM TTSNLX q

W MXZ NUM NVTZ LXT ZSMUM UNU NZUM DABH OSN TXSUVU o

Y NTMX TOO OZM NXMZ JBFGC NXXZ NPOV GEBE HDBG ADRBCCG K
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@ UZT VZN NZOL NNVL ZSMNV NZPL XOZ ERBI VSL AJFBJHI K

Q PUV NMN NONM NZVT ZSPPM PLV MZN OSM VSN NNSVVO m

W PVU NXM NNNP NZZO ZSPVX PTU LLO OSN NSM NZSZPZ m

Y NNXN VUU TNM NPNV ZSMNO NVMN NOTP HDBG VSP NOSMVT m
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@ VSNV ZSNN NSOV OSXL PSNU w w xyz xyz

Q NSOZ ZSTN NSVM NSLP VSXX w w xyz xyz

W NSTM ZSTX NSVP NSLN VSOZ w w xyz xyz

Y VSON ZSNU NSTX OSMU PSNL w w xyz xyz
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@ XSLL ZSNZ VSNZ NXSUP VVSUL w w xyz xyz

Q TSZO ZSZP ZSLX USVU NVSUN w w xyz xyz

W VSLZ ZSZP ZSLV MSUP NVSNO w w xyz xyz

Y XSMX ZSZU NSTU NXSLT VOSZT w w xyz xyz
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@ OXSON NPSMU ONSMP MVSLX UTSLV w w xyz xyz

Q NTSLO ZSVX MSNP TXSVM OUSPN w w xyz xyz

W NOSTX ZSTX USNT TXSZM OMSON w w xyz xyz

Y OVSLM NNSZL TMSMX MXSLP LZSZP w w xyz xyz
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@ UTSMO TLSNV MLSTU NVXSVV NOZSUV w w xyz xyz

Q NLSVM ZSNU USZZ XNSLP MOSTX w w xyz xyz

W VNSVM ZSTO NNSTN XTSUV MTSUP w w xyz xyz

Y MPSXM VXSLV PLSLZ NVMSNZ NOMSXT w w xyz xyz
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@ PLSTU OZSXZ PMSNN LOSOX NZTSTP w w xyz xyz

Q OSPX ZSZX ZSXZ NTSVM VVSPP w w xyz xyz

W OSNV ZSZX ZSOM NNSPU VZSOT w w xyz xyz

Y TVSPM LSOU VLSZM XXSMP PXSOV w w xyz xyz
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Appendix C GoCar Letter of Intent 



 

  

Kirkland Investments 

Singland, 

Dublin Road, 

Limerick 

 

21st October 2025 

 

To Whom It May Concern, 

 

This is a letter to confirm that GoCar intends to provide a car sharing service in the Parkway Valley 

development, Dublin Road, Limerick. GoCar representatives have discussed the project with 

representatives of Kirkland Investments and are excited to provide 5 (five) car sharing spaces to 

service this location. The development consists of 403-unit dwellings, and 2 business units within the 

Limerick area. The developer proposes to have available two 5 (five) vehicles for service at surface 

level for the wider communities and onsite residents within the development. 

 

GoCar is Ireland’s leading car sharing service with over 60,000 members and over 1200 cars and vans 

on fleet. Each GoCar which is placed in a community has the potential to replace the journeys of up 

to 15 private cars. The Department of Housing’s Design Standards for New Apartments - Guidelines 

for Planning Authorities 2018 outline: “For all types of location, where it is sought to eliminate or 

reduce car parking provision, it is necessary to ensure... provision is also to be made for alternative 

mobility solutions including facilities for car sharing club vehicles.” 

 

Carsharing is a sustainable service. By allowing multiple people to use the same vehicle at different 

times, car sharing reduces car ownership, car dependency, congestion, noise, and air pollution. It 

frees up land which would otherwise be used for additional parking spaces. Most GoCar users only 

use a car when necessary and walk and use public transport more often than car owners. 

 

By having GoCar car sharing vehicles in a development such as this, the residents therein will have 

access to pay-as-you go driving, in close proximity to their homes, which will increase usership of the 

service. 

 

I trust that this information is satisfactory. For any queries, please do not hesitate to contact me. 

 

Daniel Ralston 

Business Account Manager 

GoCar Carsharing Ltd 

Mobile: 086 0414 991 

E: daniel.ralston@gocar.ie 


