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1.0 INTRODUCTION 

1.1 INTRODUCTION 
  
1.1.1  MHL Consulting Engineers has been instructed by Estuary View Ent 2022 Ltd. to prepare a 

Traffic & Transport Assessment (TTA) in support of a Strategic Housing Development planning 
application to An Bord Pleanala for the development of their lands at Bessborough, Blackrock, 
Cork.  

 
1.1.2 A developed masterplan for the site proposes three phases of development, as per the 

following figure, Fig 1.1. 
 

  
Figure 1.1: Proposed Phased Development of Site 

 
Phase 1: The Meadows comprises 280 residential units with associated creche and café. This 
phase is to include 101 car parking spaces, 10 motorbike spaces and 604 bicycle parking 
spaces.  
 
Phase 2: The Farm comprises 140 residential apartments an associated creche and is to 
include 58 no. car parking spaces, 5 no. motorbike spaces and 330 bicycle parking spaces.  
 
Phase 3: The North Fields, which is subject to receiving the appropriate zoning, would 
comprise an additional 200 residential units with parking provision similar to that of the other 
phases.  
 
Phases 1 and 2 are the subject of this SHD application whereas Phase 3 will be progressed in 
future years.  

 
1.1.3 This TTA examines the cumulative effect of the proposed Bessborough Development in its 

entirety, considering each of the proposed phases with the following development years: 
 

Phase 1: The Meadows – 2024-2026 
Phase 2: The Farm – 2026-2028 
Phase 3: The North Fields – 2028-2030 
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1.1.4 This TTA will assess how the proposed development will impact the surrounding roads network. 

It will consider appropriate access arrangements and the transport choices available to future 
users of the application site and how the existing/proposed transport infrastructure surrounding 
the site will influence that choice. The impact of traffic demand generated by the proposals will 
be considered and quantified for future year traffic models.  

 
1.1.5 The scope of this study has been agreed with Cork City Council’s Traffic & Transportation 

Department. Technical Notes have been produced to agree the key parameters relating to the 
traffic modelling carried out including, junctions to be assessed, trip generation, modal shift 
targets, trip distribution, assessment years and the presentation of results in terms of Key 
Performance Indicators (KPI’s).  

 
1.1.6 The key junctions in the area surrounding the proposed development are shown in Figure 1.2 

and are as follows: 
 

 Junction 1: Traffic Signal Controlled cross-roads junction serving R852 Skehard Rd., 
Church Rd. & Scally’s Supervalu. 
 

 Junction 2. Traffic Signal Controlled T-junction where Bessborough Rd. joins R852 
Skehard Rd. 
 

 Junction 3: Traffic Signal Controlled cross-roads junction serving R852, Blackrock Ave. & 
Skehard Rd. 
 

 Junction 4: Mini roundabout on the junction of Bessboro Rd. and the site access road. 
 
 

 
 

Figure 1.2: Junction Locations 
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1.2 PLANNING BACKGROUND 

1.2.1 The development lands are encompassed within the proposed Bessborough Residential 
Neighbourhood with the transformation of the area viewed as essential for the future 
development of Mahon.  

1.2.2 The lands are zoned for development in the current Mahon Local Area Plan 2014 under Sub-
Area 3 Bessboro House & Grounds for medium density housing.  

1.2.3 The proposed development of these lands for residential use is in accordance with the 
Strategic Goals of the Cork City Development Plan which seeks to increase population and 
households within Cork City via development of the greater city area. Inline with recent 
expenditure on public transport within the broader area this scheme will avail of sustainable 
transport solutions thereby reducing car dependence.  

 
1.2.4 The lands are being actively promoted for significant residential development at local and 

regional planning policy levels. On this basis the proposed development in this planning 
application is a plan led development that is entirely suitable at this location. 

 
 
1.3 STATUTORY CONSULTEE CONSULTATION 
 
1.3.1 Notwithstanding ongoing consultation with the Traffic & Transportation Department of Cork 

City Council, the Design Team, have engaged with various departments within Cork City 
Council and with Traffic Infrastructure Ireland (TII) with a view to considering the respective 
issues raised as part of the design process of the scheme. 

 
1.3.2 These engagements have informed the final layout of the scheme including access 

arrangements for vehicular, pedestrian and cycle modes of transport.  
 
 
1.4 DOCUMENT STRUCTURE 
  
1.4.1 A TTA is an appropriate form of assessment for the scale of the proposed development and 

the scope has been agreed with the Local Authority. The structure of this TTA is in 
accordance with TII (Transport Infrastructure Ireland) Document, Traffic and Transport 
Assessment Guidelines, 2014. 
 
The aim of this TTA is to identify the characteristics of the application site and surrounding 
area, examine the likely transport implications, ensure sustainable accessibility is maximised 
and appropriate infrastructure provided.  
 
The key issues that need to be addressed within this TTA, with reference to the size and 
location of the development proposal, are as follows: 

 
 Review of the site location, composition and local roads network. 
 Analysis of Road Safety data for the most recent five-year period available. 
 Accessibility critique reviewing pedestrian, cycle and public transport access to the 

site, plus any infrastructure currently available to promote travel by sustainable 
means.  

 A review of the relevant planning and transport policy. 
 Description and justification for the proposed access arrangement, internal layout, 

parking provision, public transport provision, fire tender/service/delivery access, 
including all necessary swept-path assessments and visibility splays. 

 Forecast multi-modal trip rates and trip generation as agreed with the Local Authority. 
 Modal split assumptions used in the trip generation process. 
 The use of appropriate and agreed traffic modelling software for the assessment of 

individual junctions. 
 Provide With/Without Development assessment for each of the critical junctions. 
 Assess significance of development generated traffic upon the surrounding transport 

infrastructure and identify any necessary mitigation.  
 

Estuary View Enterprises 2022 Ltd.   Bessborough Residential Development 
                                                                     
 

MHL & Associates Ltd.                                                    6 

 

2.0 NON-TECHNICAL SUMMARY 

2.1 A TTA has been prepared in support of an application to An Bord Pleanala for the 
development of 620 no. residential units and 2 on-site creche facilities in the Bessborough 
Housing Development. 

 
2.2 The TTA methodology including the scope and means of assessment of the identified key 

junctions has been agreed with the Local Authority as part of the pre-application process.   
 
2.3 The TTA has demonstrated the following: 
 

(i) The proposed residential development is in accordance with the principles of the Cork 
Metropolitan Area Transport Strategy and in line with the Mahon Local Area Plan (now 
lapsed) and forms an important continuation in the delivery of planned growth in the 
area. The traffic modelling carried out included for ‘Granted Schemes’ in the area 
currently under construction as well as applying TII Project Appraisal traffic growth 
rates on recorded traffic flows in 2020. The traffic counts were undertaken 
simultaneously at each of the 4 junctions in February 2020 prior to covid restrictions 
being put in place. 

 
(ii) A review of the existing roads network and collision data in the vicinity of the site 

indicates that there are no significant problems in relation to the current safety of the 
Roads Network. 

 
(iii) The following Key Performance Indicators (KPI’s) were examined for the network: 

 
a. Journey Time Comparison: Average journey times on specific routes in 

respective traffic models in seconds. A comparison of the four designated 
routes for the various time periods shows a steady increase in journey time 
both with/without development traffic. This is reflective of the application of TII 
Project Appraisal growth rates on background traffic flows without mitigation 
measures being implemented. The development of the Bessborough site will 
lead to an increase in traffic on the Bessborough Road primarily against the 
predominant direction of flow in the AM peak. It has its greatest impact in the 
PM peak with an approximate 3-fold increase in journey time on the Mahon 
Link to Skehard West route from 214 secs (2020) to 658 secs (2039). It 
should be noted that with no development on the site this figure jumps to 500 
secs reflective of a route that will need mitigation measures to maintain its 
capacity in the future. Mitigation measures such as a change in signal timing 
at specific junctions and the elongation of right turn lanes is shown to improve 
this situation.   

 
b. Average Network Speed: Average speed for vehicles on the modelled 

network in metres per second (m/s). The average network speed can be seen 
to decrease over the years with the introduction of additional traffic from the 
development and the application of TII’s growth factors. In the AM the network 
presently operates at 9.4 m/s and this decreases to 7.4 m/s in 2039 with the 
development in place. Without the development the network speed decreases 
to 7.6 m/s in 2039. There is a greater decrease in the PM due to the larger 
number of vehicles in the network in the evening peak. Presently the network 
operates at 9.2 m/s and this decreases to 4.6 m/s in 2039 with the full 
development in place. 

 
c. Latent Demand: Latent demand is defined as the number of vehicles still on 

the network at the end of a simulation period. A high latent demand can be 
indicative of a traffic network reaching or operating above the available 
capacity. The traffic modelling shows that at present there is no latent 
demand (2020-2024). Evident is that in the AM the latent demand begins to 
increase steadily from 2024 to a high of 560 vehicles remaining on the 
network in 2039 with the full development in place. The PM peak manages to 
have zero latent demand up to 2028 when phase 2 is completed. Following 
this there is a significant increase to 386 vehicles remaining on the network in 
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2039 with the full development in place. These future latent demand figures 
signify that without any form of mitigation the road network begins to operate 
over capacity. 

 
d. Average Queue Length: Average length of queuing in metres on defined 

routes. The average queue lengths follow the trend of journey times. 
Presently in the AM queues are reaching a maximum of 75.3m on the Mahon 
Link approach to junction 3. In the PM the queue is reaching 85.2m on the 
same approach. It is clear from the modelling that there is a steady increase 
in queue length both with/without development. Mitigation measures in future 
years are effective in reducing the length of queues at all 5 locations 
assessed. 

 
 

(iv) The KPI’s have identified that the modelled road network will need varying levels of 
mitigation in future years. These mitigation measures would include varying the cycle 
time at individual junctions to accommodate expected changes to the predominant 
direction of flow, elongation of certain right turn lanes to accommodate the increase in 
traffic volumes and continued investment in public transport and sustainable transport 
solutions to encourage alternatives to the private car. If successful an increase in 
sustainable transport use would negate the assumed growth rates being applied to 
future years, implying that 2026 results with/without development would more 
represent future year scenarios.    

 
(v) The proposed site layout is permeable to the roads network and is well connected to 

existing pedestrian linkages to public transport offerings, schools, retail and amenity 
destinations.  

 
(vi) The proposed new access arrangements are safe and suitable and are in accordance 

with the Design Manual for Roads & Bridges (DMRB) and the Design Manual for 
Urban Roads & Streets (DMURS). 

 
(vii) The site benefits from being in close proximity to regular transport provision, within 

walking distance of the site, which enables journeys throughout Cork City. Car parking 
provision within the site is at the lower end of the scale in order to encourage the use 
of sustainable transport modes.  

 
(viii) The site is situated adjacent to the Blackrock railway greenway and includes 

provisions for two new links to the greenway from the development. Access to the 
greenway provides residents with excellent connectivity using sustainable transport 
options to the surrounding area and Cork City. Existing links from the greenway allow 
efficient access to local destinations such as the Mater Private Hospital, Mahon Point 
Shopping Centre, Mahon Retain Park, Voxpro, and the Central Statistics Office.  

 
 
2.4 Road improvement works completed in 2021 as a part of the Skehard Road Improvement 
Scheme will positively impact on modal shift targets. Improved pedestrian and cyclist facilities in addition 
to the extension of bus lane facilities will have the effect of reducing journey times and encouraging an 
increase in use.     

 
A modal shift of 45% (implying an anticipated increase in public transport or active travel in the 
immediate area of 21%) for future year models is deemed to be reasonable. This modal shift increase 
of 21% was applied to proposed development traffic from the opening year (when the development is 
fully completed) 2024, up to the design year 2039. It was not applied to background traffic flows.   
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Figure 2.1: Combined Gateway View Proposed Development 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Estuary View Enterprises 2022 Ltd.   Bessborough Residential Development 
                                                                     
 

MHL & Associates Ltd.                                                    9 

 

3.0 EXISTING CONDITIONS 

3.1 INTRODUCTION 
 
3.1.1  This section describes the base data used to develop the junction models, the critical links and 

junctions as agreed with the Local Authority, committed transport proposals to the area and 
other surrounding proposed development.  

 
3.2 BASELINE TRAFFIC CONDITIONS 
  
3.2.1  As part of the pre-application process the extent of data collection and the critical links and 

junctions was agreed with the Local Authority.  
 
3.2.1  A variety of different data sources have been used, including: 
 

 12-hour classified turning counts (4 sites, refer Figure 3.1 below); 
 Background OS Mapping and aerial photography; 
 On-site junction measurements including saturation flows, link speeds, queue length 

measurements, pedestrian movements at signalled crossings and geometric data for each 
of the modelled junctions;  

 
3.2.2  A total of 4 turning count surveys were undertaken as part of the study on Thursday 6th 

February 2020 prior to Covid restrictions being put in place. These surveys were carried out 
simultaneously using video cameras at each of the junctions for a 12-hour period. Queue 
length and pedestrian surveys were also conducted for the 12-hour period.  

 
3.2.3 On-site measurements including lane widths, junction turning radii, lane lengths and saturation 

flows were undertaken by MHL and were incorporated in the constructed models.  
 

 
 

Figure 3.1: Traffic Count Survey Locations 

 
3.2.4 The following figures present the recorded 12-hour traffic profile, percentage of classified 

vehicles and turning movements for each of the modelled junctions carried out on Thursday 
6th of February 2020: 
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Figure 3.2: Junction 1: R852 Skehard Rd./Church Rd. 

 

  

Figure 3.3: Junction 2: Bessboro Road/R852 

 

 
Figure 3.4: Junction 3: R852/Skehard Road/Blackrock Ave. 
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Figure 3.5: Junction 4: Bessboro Road mini-roundabout 

 
3.2.5 The data presented in the above figures shows the peak hour traffic periods for both morning 

and evening respectively at each junction as follows: 
 

 Junction 1: 08:15 – 09:15 and 16:15 – 17:15 
 Junction 2: 08:00 – 09:00 and 16:15 – 17:15 
 Junction 3: 08:30 – 09:30 and 16:00 – 17:00 
 Junction 4: 09:00 – 10:00 and 17:00 – 18:00 

 
For the purpose of the modelling analysis, each of the above peak hour traffic periods are 
included in the constructed Paramics Discovery Traffic Model which will run from 07:30-09:30 
and 16:30-18:30. This ensures a robust analysis of the road network is carried out. 

 
3.2.6 The percentage of classified vehicles was used within the generated traffic models to 

accurately reflect existing conditions.     
 
 
3.3 SITE LOCATION AND COMPOSITION 
  
3.3.1  The application site is located in Bessboro, Blackrock, considered within the South Eastern 

Suburbs of Cork City as defined by the Cork City Development Plan 2015-2021. Access to the 
site is by means of an existing access road currently serving the Bessboro Day Care Centre 
and Bessborough Castle Folly. 

 
 
3.4 LOCAL ROADS NETWORK 
  
3.4.1  Junction 1: Traffic Signal Controlled cross-roads junction serving R852 Skehard Rd., Church 

Rd. & Scally’s Supervalu 
 

This cross-roads junction serves as an important vehicular access between Mahon Point and 
the greater Cork City urban area. It also provides a link for the surrounding residential areas to 
the wider roads network.  
The measured two-way AADT (Annual Average Daily Traffic) at the cross-roads junction is 
20,390.  
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Image 3.4.1: Image of R852 Skehard Rd./Church Rd. cross-roads 

 

 

Fig 3.4.1: R852 Skehard Rd./Church Rd. cross-roads – AM Peak Hour Flows 
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Fig 3.4.2: R852 Skehard Rd./Church Rd. cross-roads – PM Peak Hour Flows 

 
3.4.2  Junction 2: Traffic Signal Controlled T-Junction at which Bessboro Rd. joins R852 Skehard 

Rd.   
 

This signalised T-junction forms a part of the primary route serving the Mahon Industrial 
Estate and the Blackrock Business Park in addition to various commercial enterprises in the 
surrounding area. The junction also facilitates access to the Bessborough Centre and the 
Bessboro Day Care Centre.  
The measured AADT (Annual Average Daily Traffic) at the T-junction is, 20,050.  
 

 
Image 3.4.2: Image of Junction 2: R852 Skehard Rd./Bessboro Rd. 
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Fig 3.4.3: R852 Skehard Rd./Bessboro Rd.– AM Peak Hour Flows 

 

 

Fig 3.4.4: R852 Skehard Rd./Bessboro Rd.– PM Peak Hour Flows 
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3.4.3  Junction 3: Traffic Signal Controlled cross-roads junction serving R852, Blackrock Ave., & 
Skehard Rd.: 
 
This signalised junction serves as an important vehicular access to the Mahon Retail Complex 
and the South Ring Road. Traffic flows through the junction are significant with a measured 
AADT (Annual Average Daily Traffic) of 23,900.  
  
 

 
Image 3.4.3: R852/Blackrock Ave./Skehard Rd. junction  

 

 

Fig 3.4.5: R852/Blackrock Ave./Skehard Rd. – AM Peak Hour Flows 
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Fig 3.4.6: R852/Blackrock Ave./Skehard Rd. – PM Peak Hour Flows 
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3.4.4  Junction 4: Mini roundabout on the junction of Bessboro Rd. and the site access road: 
 

This mini roundabout serves as a part of the primary route to the Mahon Industrial Estate as 
well as forming the primary access to the proposed 620 unit development. Direct access to the 
Bessborough Centre is also provided for.  
The measured AADT (Annual Average Daily Traffic) at the roundabout junction is 4,000.  
 

 

 
Image 3.4.4: Image of Bessboro Rd. mini-roundabout 

 

 

Fig 3.4.7: Bessboro Rd. mini-roundabout – AM Peak Hour Flows 
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Fig 3.4.8: Bessboro Rd. mini-roundabout – PM Peak Hour Flows 

 

3.5 COMMITTED TRANSPORT PROPOSALS 
  
3.5.1  The publication of the CMATS (Cork Metropolitan Area Transport Study) document as well as 

BusConnects Cork proposes major upgrades to public transport provision in the Mahon/ 
Bessboro area to include high frequency bus services and a Light Rail Transit route (LRT). 
These measures will contribute to an expected increase in modal shift towards sustainable 
travel resulting in a reduction in traffic generation from residential developments. As part of 
this assessment allowance was made for a modal shift of 40% (current sustainable travel 
usage in the area as per 2016 census was 23%). This represents a 17% increase in modal 
shift over current levels and has been applied to ‘new development traffic’. It has not been 
applied to background traffic flows, refer to Chapter 6.0 of this report for further details. 

    

 

Fig 3.5.1: Extract from BusConnects Public Consultation Document 
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Fig 3.5.2: Extract from CMATS 

 

Fig 3.5.3: Walking Connectivity (Current) 
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Fig 3.5.3: Cycle Connectivity (Current) 
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4.0 PROPOSED DEVELOPMENT  

4.1 INTRODUCTION 
 
4.1.1  The proposed development is consistent with the zoning in the local area plan for medium 

density housing and a creche. 
  
4.1.2  The proposed scheme the subject of this application consists of two separate phases of 

development, The Meadows and The Farm with a third phase proposed in the future, The 
North Fields. In total this would deliver 620 residential units on the site with associated creche 
facilities, café and Remembrance Centre.  

 
4.1.3 The proposed primary access to the site is from Bessboro Rd. via a local access road which 

currently accesses the site.  
 
4.1.4 The proposed development includes a new pedestrian/cycle bridge crossing the Blackrock 

Greenway, which runs along the eastern boundary of the site.  
 
4.1.5 The scheme proposes limited residential parking at 0.36 spaces per unit in Phase 1 and 0.41 

spaces per unit in Phase 2 which is compatible with the Strategic Housing Development and 
Cork City Council Housing scheme recommendations encouraging residents to adopt more 
sustainable transport options. 

 

 
Fig 4.1.1: Proposed Site Layout – The Meadows 
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Fig 4.1.2: Proposed Site Layout – The Farm 

 
4.2 PHASING  
 
4.2.1  The scheme of six hundred and twenty units (620) residential units, and a sixty (60) child creche, 

would be completed in a number of phases starting in 2024 and finishing in 2030. To 
demonstrate the gradual impact on the local road network as the separate phases are complete, 
the Traffic Impact Assessment includes the proposed construction years of 2024, 2026, and 
2028, in addition to the base year (2022), the design year +5 (2029), and the design year +15 
(2039). 

 

 
Fig 4.2.1: Proposed Phasing Plan  
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4.2.2  The proposed development will be phased as follows: 
 

 2024-2026 – Phase 1 280 residential units & creche 
 2026-2028 – Phase 2: 140 residential units & creche 
 2028-2030 – Phase 3: 200 residential units 

 
 
4.3 CONSTRUCTION STAGE TRAFFIC IMPACT 
 
4.3.1  The construction stage of the proposed development will be phased as described above in 

section 4.2.2.  
 

It is envisaged that working hours will be from 07.00 to 18:00, Monday to Friday 
(08:00 to 14:00 Saturday) for construction personnel through each phase of the development. 
Generally, construction workers will travel to site before the measured peak hour of 08:00 – 
09:00, to be on site for a 07:00 start-time. A very limited number of construction employees 
are likely to travel to the site during peak hours.  

 
It is anticipated that heavy goods vehicles, HGV’s, will be restricted to movements on the local 
road network during the off-peak periods. It is estimated that truck movements and general 
deliveries would arrive/leave at a steady rate during the course of the day. Over the course of 
the construction period an estimated 15 HGV’s will deliver to the site on a daily basis. A 
number of mitigation measures are proposed to minimise the impact of this increase in HGV 
traffic on the existing roads network. 
  

 The re-use of excavated materials generated on-site to reduce the total volume of 
imported material. 

 Defining delivery times to site to avoid background traffic peak periods. 
 Construction stage site staff starting before the morning peak and finishing after the 

evening peak. 
 Site staff encouraged to car-pool and to use public transport. 
 Road cleaning and wheel-wash systems put in place. 

 
In general, the impact of construction traffic will be temporary in nature and less significant 
than the final development operational stage.   
  

4.3.4 The successful Contractor will develop a Construction Traffic Management Plan including 
identified haulage routes in compliance with the Preliminary Temporary Traffic Management 
Plan developed in consultation with Cork City Council Roads & Transportation Department.  

 
The surrounding road network is suitable to accommodate the construction traffic associated 
with the proposed development and the Construction Traffic Management Plan will include a 
range of mitigating measures to ensure the safety of the workforce on the site and accessing 
the site, and the public on the surrounding roads and to minimise construction traffic 
generation and disruption on the surrounding road network.  
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5.0 TRAFFIC GENERATION 

5.1.1  Trip generation from the proposed 620 residential units was garnered via the TRICS database. 
MHL are a licence holder for the TRICS database and employ it for traffic studies. TRICS is a 
well-established UK and Irish national database which holds in excess of 2,100 site locations 
and 7,000 survey counts with over 98 separate land use sub-categories.  MHL & Associates 
Ltd. are one of over 300 worldwide licensed TRICS member organisations. The TRICS program 
was utilised for the land-use sub-category associated with the development proposal.  The 
“Guidelines for Traffic and Transportation Assessments” state that for residential use the busiest 
hours are between 08:00-09:00 and 17:00-18:00.  Traffic counts conducted on the 6th February 
2020 by Tracsis were utilised to establish the actual AM & PM Peak traffic hours for the local 
road network for the purposes of this assessment. The use of these counts was agreed with the 
Local Authority.  

 
5.1.2  Sites from Greater Dublin Area, Galway, Louth, Waterford, Antrim and Monaghan were included 

from the TRICS database to determine the trip rates as shown in Table 5.1 below.  
 

 
Table 5.1 Trip Generation Per Residential Unit (TRICS) 

 

5.1.4  In the following chapter reference is made to the current (2016) Modal Shift by means of travel 
to work, school or college and is based on 2016 Census Data. The site is located in the 
Electoral Division of ‘Mahon B, ref. Table 6.1, which 2016-year figures show 32% of persons 
in the area use sustainable means of travel. 

The modal split of the more residential surrounding Electoral Divisions of ‘Mahon A’, ‘Mahon 
C’, and ‘Browningstown’, ref. Table 6.2, Table 6.3, and Table 6.4 respectively, were also 
determined to provide a comparison with the results of ‘Mahon B’. An existing modal split of 
23% was selected as an average of the three areas implying that 23% of the persons in the 
area currently use sustainable means of travel. This was viewed as a closer representation of 
the proposed development based on the 2016 census.  

5.1.5  Trip Generation from the proposed creche facilities was derived using the TRICS database. 
The following table presents the peak hour trip rates for a standalone creche. 

In this instance it is assumed that the creche will primarily serve the proposed schemes with a 
limited volume of traffic being generated from the wider area. It is estimated that the creche 
facilities will add 20% of traffic from a stand-alone creche to traffic entering and exiting the 
development during the morning/evening peak hours.  
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Table 5.2 Trip Generation Per Pupil – Creche (TRICS) 

6.0 MODAL SPLIT 

6.1.1  This section describes the current level of modal shift (the use of sustainable modes of travel) 
based on available data and compares these to national targets.   

6.1.2  The 2016 Census online SAP data was used to assess current modal shift patterns in the Mahon 
area, specifically the electoral division of Mahon B which encompasses the site. 32% of people 
in this area said they were commuting on foot, bike or using public transport.  

 

 
Table 6.1: 2016 Modal Shift by means of travel to work, school or college. 

(Electoral Division of Mahon B) 
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6.1.3 The electoral divisions of ‘Mahon A’, ‘Mahon C’, and ‘Browningstown’ were also analysed to 
ascertain their existing modal shift, ref. Table 6.2, Table 6.3, and Table 6.4 respectively. 
Table 6.5 provides a summary of the analysis results and indicates an average modal shift of 
23% for the surrounding area. This figure more closely represents the anticipated modal shift 
of the proposed development due to the greater percentage of residential land use in these 
electoral divisions over ‘Mahon B’. 

 

 
Table 6.2: 2016 Modal Shift by means of travel to work, school or college. 

(Electoral Division of Mahon A) 
 

 
Table 6.3: 2016 Modal Shift by means of travel to work, school or college. 

(Electoral Division of Mahon C) 
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Table 6.4: 2016 Modal Shift by means of travel to work, school or college. 

(Electoral Division of Browningstown) 
 

 
Table 6.5: Summary of Modal Split for adjacent Electoral Divisions 

 

6.1.4  Road improvement works completed in 2021 as a part of the Skehard Road Improvement 
Scheme will have led to continued progress of the Mahon Modal Shift towards national targets 
of 45%. Improved pedestrian and cyclist facilities in addition to the extension of bus lane facilities 
will have the effect of reducing journey times and encouraging an increase in use.     

  
6.1.5  A modal shift of 45% (implying an anticipated increase in public transport or active travel in the 

immediate area of 21%) for future year models is deemed to be reasonable. This modal shift 
increase of 21% will be applied to proposed development traffic from the opening year (when 
the development is fully completed) 2024, up to the design year 2039. It will not be applied to 
background traffic flows.   

  

Electorial 
Division No. Commuters No. Sustainable 

Commuters
Modal 

Split %
Mahon B 3117 989 32
Mahon A 3128 769 25
Mahon C 1923 436 23
Browningstown 626 140 22
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7.0 TRAFFIC GENERATION / FORECASTING 

7.1.1  This section describes the traffic generation from the development as outlined in Section 5 
and accounts for future modal shift targets as described in Section 6. Traffic from granted 
planning’s in the area is also included and presented in Table 7.4.  

7.1.2  Based on trip generation rates the following table presents residential development traffic and 
creche generated traffic for future years. This traffic has been added to existing background 
flows and distributed through the network to model each of the identified junctions. The results 
are presented in Section 9 of this report.  

 
        

 
Table 7.1 Proposed Development Traffic in 2024, The Meadows 

 

 

Table 7.2 Proposed Additional Development Traffic in 2028, The Farm 
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Table 7.3 Proposed Additional Development Traffic in 2030, The North Fields (full scheme) 

7.1.3  As the proposed development site currently generates little or no traffic no reduction has been 
applied to account for pass-by trips, transfer trips or combined trips from the residential 
element of the scheme.  

 
7.1.4 It is assumed that a significant portion of the Creche will be used for the proposed 

development, however in order to carry out a robust assessment of the roads network it has 
been agreed with the Local Authority that 20% of traffic that would be generated by a 
standalone creche will be attracted to the proposed development. 

 
7.1.5  Traffic from granted schemes in the area (planning ref 17/37565 and 18/37820) are included 

as per the following table. The distribution of this additional traffic is dependent on the 
scheme’s location.  

 

 
Table 7.4 Expected Traffic Generation from granted schemes in the area 

  
7.1.6  In addition to development traffic, recorded background traffic was factored using TII 

(Transport Infrastructure Ireland) Project Appraisal Guidelines (PE-PAG-02017) for use in 
future year scenarios. The following table presents the factors used on recorded vehicle 
counts based on Link Based Growth Rates (Central Growth) for the Cork Metropolitan Area.  
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 Table 7.5 Background Traffic Growth Rates Per Annum  

8.0 TRIP ATTRACTION AND DISTRIBUTION 

8.1.1  This section describes the methodology used in the distribution of development specific traffic 
onto the modelled network. Figure 3.1 outlines the location of each of the junctions where 
turning count movements were recorded over a 12-hour timeframe. This ‘snapshot’ of existing 
traffic movements provides a basis for determining desire lines which can be used to assign 
development traffic at each of the modelled junctions. 

 
8.1.2 Traffic flow matrices have been developed for each Junction for the following scenarios: 
 

 2020 Current Year Flows AM/PM 
 2024 AM/PM With/Without Dev (The Meadows – 280 residential units) 
 2028 AM/PM With/Without Dev (The Farm – 140 residential units) 
 2030 AM/PM With/Without Dev (The North Fields – 200 residential units)  
 2039 AM/PM With/Without Dev (Design Year) 

 
8.1.3 Junction 1: R852 Skehard Rd./Church Rd. Crossroads 
 

 
Fig 8.1.3: Junction 1 Arm Designation 
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Table 8.1 Junction 1: Existing AM/PM Peak Hour Traffic Movements 

 
Table 8.2 Junction 1: 2022 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.3 Junction 1: 2022 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.4 Junction 1: 2023 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.5 Junction 1: 2023 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.6 Junction 1: 2024 Without Development AM/PM Peak Hour Traffic Movements 

AM PM
A B C D Tot A B C D Tot

A 0 50 376 111 537 A 0 94 527 191 812
B 34 0 22 15 71 B 62 0 65 58 185
C 553 26 0 30 609 C 381 49 0 120 550
D 269 27 69 0 365 D 141 46 38 1 226
Total 856 103 467 156 1582 Total 584 189 630 370 1773

Destination Destination

 O
rig

in
 

 O
rig

in
 

AM Destination PM
A B C D Tot A B C D Tot

A 0 55 410 121 586 A 0 99 554 201 854
B 35 0 23 16 73 B 66 0 67 60 193
C 577 27 0 31 635 C 406 51 0 124 581
D 280 28 71 0 380 D 151 48 39 1 239
Total 893 110 504 167 1674 Total 623 198 661 386 1867

Destination

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 55 413 122 590 A 0 99 555 201 855
B 35 0 23 16 73 B 66 0 67 60 193
C 578 27 0 31 636 C 408 51 0 124 583
D 280 28 71 0 380 D 152 48 39 1 240
Total 894 110 507 168 1679 Total 626 198 662 386 1871

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 56 417 123 595 A 0 101 564 204 869
B 36 0 23 16 75 B 67 0 68 61 197
C 587 27 0 32 646 C 413 52 0 126 591
D 285 28 73 0 386 D 153 48 40 1 243
Total 908 111 512 170 1702 Total 634 201 672 392 1899

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 57 430 127 613 A 0 102 568 205 875
B 36 0 23 16 75 B 68 0 68 61 198
C 590 27 0 32 649 C 420 52 0 126 598
D 286 28 73 0 387 D 156 48 40 1 246
Total 912 112 525 174 1724 Total 645 202 676 393 1916

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 57 423 125 605 A 0 103 573 207 883
B 36 0 24 16 76 B 68 0 70 62 200
C 597 28 0 32 657 C 420 52 0 128 601
D 290 29 74 0 393 D 156 49 41 1 247
Total 923 113 521 173 1730 Total 644 204 683 399 1931

 O
rig

in
 

 O
rig

in
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Table 8.7 Junction 1: 2024 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.8 Junction 1: 2029 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.9 Junction 1: 2029 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.10 Junction 1: 2039 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.11 Junction 1: 2039 With Development AM/PM Peak Hour Traffic Movements 

 

 

 

 

 

 
  

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 60 445 131 636 A 0 105 582 210 897
B 36 0 24 16 76 B 70 0 70 62 202
C 603 28 0 32 663 C 432 52 0 128 613
D 293 29 74 0 396 D 160 49 41 1 251
Total 932 116 543 179 1770 Total 662 206 692 402 1963

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 61 459 135 656 A 0 112 623 226 960
B 40 0 26 17 83 B 74 0 76 68 218
C 650 30 0 35 715 C 456 57 0 140 653
D 316 31 80 0 427 D 169 54 44 1 268
Total 1005 123 565 188 1881 Total 700 222 743 434 2099

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 64 481 141 687 A 0 114 632 229 974
B 40 0 26 17 83 B 76 0 76 68 220
C 656 30 0 35 721 C 468 57 0 140 665
D 319 31 80 0 430 D 173 54 44 1 272
Total 1014 126 587 194 1921 Total 718 224 752 437 2131

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 67 499 147 712 A 0 121 679 246 1046
B 43 0 28 19 90 B 81 0 83 74 237
C 708 33 0 38 779 C 496 62 0 152 711
D 344 34 88 0 466 D 184 58 48 1 292
Total 1095 134 614 204 2047 Total 761 242 810 473 2286

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 70 521 153 743 A 0 123 688 249 1060
B 43 0 28 19 90 B 83 0 83 74 239
C 714 33 0 38 785 C 508 62 0 152 723
D 347 34 88 0 469 D 188 58 48 1 296
Total 1104 137 636 210 2087 Total 779 244 819 476 2318

 O
rig

in
 

 O
rig

in
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8.1.4 Junction 2: Bessboro Rd./R852 T-Junction 
 

 
Fig 8.1.4: Junction 2 Arm Designation 

 

 
Table 8.12 Junction 2: Existing AM/PM Peak Hour Traffic Movements 

 
Table 8.13 Junction 2: 2022 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.14 Junction 2: 2022 With Development AM/PM Peak Hour Traffic Movements 

 

AM Destination PM Destination
A B C Tot A B C Tot

A 0 250 423 673 A 0 67 529 596
B 81 0 109 190 B 278 0 252 530
C 627 202 0 829 C 498 58 0 556
Total 708 452 532 1692 Total 776 125 781 1682

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C Tot A B C Tot

A 0 268 438 705 A 0 91 547 639
B 107 0 143 250 B 303 0 275 577
C 649 216 0 865 C 515 79 0 594
Total 755 484 580 1820 Total 818 170 822 1810

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C Tot A B C Tot

A 0 269 438 706 A 0 95 547 643
B 110 0 147 257 B 305 0 276 580
C 649 217 0 866 C 515 82 0 597
Total 758 486 584 1829 Total 820 177 823 1820

 O
rig

in
 

 O
rig

in
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Table 8.15 Junction 2: 2023 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.16 Junction 2: 2023 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.17 Junction 2: 2024 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.18 Junction 2: 2024 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.19 Junction 2: 2029 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.20 Junction 2: 2029 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.21 Junction 2: 2039 Without Development AM/PM Peak Hour Traffic Movements 

AM Destination PM Destination
A B C Tot A B C Tot

A 0 272 445 717 A 0 93 557 649
B 108 0 145 253 B 308 0 279 587
C 660 220 0 879 C 524 80 0 604
Total 768 492 590 1850 Total 832 173 836 1840

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C Tot A B C Tot

A 0 276 445 721 A 0 107 557 663
B 121 0 163 284 B 315 0 285 600
C 660 224 0 883 C 524 91 0 615
Total 781 500 608 1889 Total 839 198 842 1878

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C Tot A B C Tot

A 0 277 453 729 A 0 94 566 660
B 110 0 147 256 B 313 0 284 596
C 671 223 0 894 C 533 81 0 614
Total 781 500 599 1880 Total 846 175 850 1870

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C Tot A B C Tot

A 0 289 453 741 A 0 116 566 682
B 134 0 178 311 B 328 0 298 625
C 671 232 0 903 C 533 99 0 632
Total 805 521 630 1956 Total 861 215 864 1939

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C Tot A B C Tot

A 0 300 493 793 A 0 100 617 717
B 117 0 157 274 B 339 0 308 647
C 731 242 0 973 C 580 87 0 667
Total 848 543 650 2041 Total 919 187 924 2030

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C Tot A B C Tot

A 0 312 493 805 A 0 122 617 739
B 141 0 188 329 B 354 0 322 676
C 731 251 0 982 C 580 105 0 685
Total 872 564 681 2117 Total 934 227 938 2099

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C Tot A B C Tot

A 0 327 537 864 A 0 107 672 779
B 126 0 169 294 B 368 0 334 702
C 797 264 0 1060 C 633 93 0 725
Total 923 590 706 2219 Total 1001 200 1006 2207

 O
rig

in
 

 O
rig

in
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Table 8.22 Junction 2: 2039 With Development AM/PM Peak Hour Traffic Movements 

 
 
8.1.5 Junction 3: R852/ Skehard Rd./ Blackrock Ave. Crossroads 
 

 
Fig 8.1.5: Junction 3 Arm Designation 

 
 

 
Table 8.23 Junction 3: Existing AM/PM Peak Hour Traffic Movements 

 
Table 8.24 Junction 3: 2022 Without Development AM/PM Peak Hour Traffic Movements 

AM Destination PM Destination
A B C Tot A B C Tot

A 0 339 537 876 A 0 129 672 801
B 150 0 200 349 B 383 0 348 731
C 797 273 0 1069 C 633 111 0 743
Total 947 611 737 2295 Total 1016 240 1020 2276

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 31 40 25 96 A 0 58 89 92 239
B 31 0 184 193 408 B 53 0 159 138 350
C 80 108 0 407 595 C 58 130 0 385 573
D 100 184 485 0 769 D 94 195 507 0 796
Total 211 323 709 625 1868 Total 205 383 755 615 1958

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 32 41 26 99 A 0 60 92 98 250
B 32 0 190 203 425 B 55 0 165 148 367
C 83 112 0 427 622 C 60 134 0 412 607
D 106 196 516 0 819 D 99 205 535 0 839
Total 221 340 748 656 1965 Total 214 399 791 658 2063

 O
rig

in
 

 O
rig

in
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Table 8.25 Junction 3: 2022 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.26 Junction 3: 2023 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.27 Junction 3: 2023 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.28 Junction 3: 2024 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.29 Junction 3: 2024 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.30 Junction 3: 2029 Without Development AM/PM Peak Hour Traffic Movements 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 32 41 26 99 A 0 60 92 98 250
B 32 0 190 203 425 B 55 0 165 149 368
C 83 112 0 428 623 C 60 134 0 415 610
D 106 197 518 0 822 D 99 206 536 0 841
Total 221 341 750 657 1969 Total 214 400 792 662 2069

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 33 42 26 101 A 0 61 94 100 255
B 33 0 194 206 432 B 56 0 167 150 373
C 84 114 0 434 632 C 61 137 0 419 617
D 108 200 524 0 832 D 101 208 544 0 853
Total 225 346 760 667 1998 Total 218 406 805 669 2097

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 33 42 26 101 A 0 61 94 102 257
B 33 0 194 207 433 B 56 0 167 153 376
C 84 114 0 437 635 C 61 137 0 428 626
D 110 203 532 0 845 D 102 210 548 0 860
Total 227 349 768 671 2015 Total 219 408 809 683 2118

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 33 43 27 103 A 0 62 95 101 259
B 33 0 197 210 440 B 57 0 170 153 380
C 86 116 0 442 643 C 62 139 0 426 627
D 110 203 533 0 846 D 103 212 553 0 867
Total 229 352 773 678 2032 Total 221 413 818 680 2133

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 33 43 27 103 A 0 62 95 104 262
B 33 0 197 214 444 B 57 0 170 158 385
C 86 116 0 450 651 C 62 139 0 440 641
D 113 209 548 0 870 D 105 216 562 0 882
Total 232 358 788 690 2068 Total 223 417 827 702 2170

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 36 47 29 112 A 0 68 104 110 282
B 36 0 214 228 479 B 62 0 185 166 413
C 93 126 0 480 699 C 68 152 0 463 682
D 120 220 579 0 919 D 112 230 601 0 943
Total 249 382 840 737 2209 Total 241 449 890 739 2319

 O
rig

in
 

 O
rig

in
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Table 8.31 Junction 3: 2029 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.32 Junction 3: 2039 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.33 Junction 3: 2039 With Development AM/PM Peak Hour Traffic Movements 

 
8.1.6 Junction 4: Bessboro Rd. Mini-Roundabout 
 

 
Fig 8.1.6: Junction 4 Arm Designation 

 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 36 47 29 112 A 0 68 104 113 285
B 36 0 214 232 483 B 62 0 185 171 418
C 93 126 0 488 707 C 68 152 0 477 696
D 123 226 594 0 943 D 114 234 610 0 958
Total 252 388 855 749 2245 Total 243 453 899 761 2356

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 39 51 32 122 A 0 74 113 120 307
B 39 0 234 248 521 B 67 0 202 180 450
C 102 137 0 523 762 C 74 165 0 503 742
D 130 240 630 0 1000 D 121 251 654 0 1026
Total 271 416 915 803 2406 Total 262 490 969 803 2525

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D Tot A B C D Tot

A 0 39 51 32 122 A 0 74 113 123 310
B 39 0 234 252 525 B 67 0 202 185 455
C 102 137 0 531 770 C 74 165 0 517 756
D 133 246 645 0 1024 D 123 255 663 0 1041
Total 274 422 930 815 2442 Total 264 494 978 825 2562

 O
rig

in
 

 O
rig

in
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Table 8.34 Junction 4: Existing AM/PM Peak Hour Traffic Movements 

 
Table 8.35 Junction 4: 2022 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.36 Junction 4: 2022 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.37 Junction 4: 2023 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.38 Junction 4: 2023 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.39 Junction 4: 2024 Without Development AM/PM Peak Hour Traffic Movements 

AM PM
A B C D E Tot A B C D E Tot

A 0 41 64 18 100 223 A 0 28 1 1 30 60
B 43 0 2 0 1 46 B 46 0 0 0 1 47
C 8 0 0 0 0 8 C 22 2 0 0 1 25
D 2 0 0 0 0 2 D 23 0 0 0 0 23
E 83 6 8 3 0 100 E 205 4 0 0 0 209
Total 136 47 74 21 101 379 Total 296 34 1 1 32 364

Destination Destination

 O
rig

in
 

 O
rig

in
 

AM PM Destination
A B C D E Tot A B C D E Tot

A 0 52 66 19 103 241 A 0 54 1 1 31 87
B 76 0 3 0 2 82 B 66 0 0 0 1 67
C 8 0 0 0 0 8 C 23 4 0 0 1 28
D 2 0 0 0 0 2 D 24 0 0 0 0 24
E 87 8 8 3 0 106 E 216 8 0 0 0 224
Total 174 61 78 22 105 439 Total 328 66 1 1 33 430

Destination

 O
rig

in
 

 O
rig

in
 

AM PM
A B C D E Tot A B C D E Tot

A 0 54 66 19 103 243 A 0 61 1 1 31 94
B 83 0 4 0 2 90 B 69 0 0 0 1 70
C 8 0 0 0 0 8 C 23 4 0 0 1 28
D 2 0 0 0 0 2 D 24 0 0 0 0 24
E 87 8 8 3 0 106 E 216 9 0 0 0 225
Total 181 63 79 22 105 449 Total 331 74 1 1 33 441

Destination

 O
rig

in
 

 O
rig

in
 

Destination

AM PM
A B C D E Tot A B C D E Tot

A 0 53 67 19 105 245 A 0 54 1 1 32 88
B 77 0 3 0 2 82 B 66 0 0 0 1 67
C 8 0 0 0 0 8 C 23 4 0 0 1 28
D 2 0 0 0 0 2 D 24 0 0 0 0 24
E 88 8 8 3 0 108 E 220 8 0 0 0 228
Total 176 61 79 22 107 446 Total 333 67 1 1 34 436

 O
rig

in
 

 O
rig

in
 

DestinationDestination

AM PM
A B C D E Tot A B C D E Tot

A 0 61 67 19 105 253 A 0 79 1 1 32 113
B 108 0 4 0 3 115 B 79 0 0 0 1 80
C 8 0 0 0 0 8 C 23 5 0 0 1 29
D 2 0 0 0 0 2 D 24 0 0 0 0 24
E 88 9 8 3 0 109 E 220 12 0 0 0 232
Total 207 70 80 22 108 488 Total 346 97 1 1 34 479

 O
rig

in
 

 O
rig

in
 

DestinationDestination

AM PM
A B C D E Tot A B C D E Tot

A 0 54 69 19 107 249 A 0 55 1 1 32 89
B 78 0 3 0 2 83 B 67 0 0 0 1 68
C 9 0 0 0 0 9 C 24 4 0 0 1 29
D 2 0 0 0 0 2 D 25 0 0 0 0 25
E 90 8 9 3 0 110 E 223 8 0 0 0 232
Total 179 62 80 22 109 453 Total 339 67 1 1 34 443

 O
rig

in
 

 O
rig

in
 

Destination Destination
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Table 8.40 Junction 4: 2024 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.41 Junction 4: 2029 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.42 Junction 4: 2029 With Development AM/PM Peak Hour Traffic Movements 

 

Table 8.43 Junction 4: 2039 Without Development AM/PM Peak Hour Traffic Movements 

 

Table 8.44 Junction 4: 2039 With Development AM/PM Peak Hour Traffic Movements 

 
  

AM PM
A B C D E Tot A B C D E Tot

A 0 75 69 19 107 270 A 0 95 1 1 32 129
B 133 0 5 0 4 142 B 96 0 0 0 2 98
C 9 0 0 0 0 9 C 24 7 0 0 1 32
D 2 0 0 0 0 2 D 25 0 0 0 0 25
E 90 11 9 3 0 113 E 223 14 0 0 0 238
Total 234 86 82 22 111 536 Total 368 116 1 1 35 522

 O
rig

in
 

Destination Destination

 O
rig

in
 

AM PM Destination
A B C D E Tot A B C D E Tot

A 0 58 75 21 117 270 A 0 58 1 1 35 95
B 82 0 3 0 2 88 B 72 0 0 0 1 73
C 9 0 0 0 0 9 C 26 4 0 0 1 31
D 2 0 0 0 0 2 D 27 0 0 0 0 27
E 98 9 9 3 0 120 E 243 9 0 0 0 252
Total 192 67 87 24 119 489 Total 367 71 1 1 37 477

Destination

 O
rig

in
 

 O
rig

in
 

AM Destination PM Destination
A B C D E Tot A B C D E Tot

A 0 79 75 21 117 291 A 0 98 1 1 35 135
B 137 0 5 0 4 147 B 101 0 0 0 2 103
C 9 0 0 0 0 9 C 26 7 0 0 1 34
D 2 0 0 0 0 2 D 27 0 0 0 0 27
E 98 12 9 3 0 123 E 243 15 0 0 0 258
Total 247 91 89 24 121 572 Total 396 120 1 1 38 556

 O
rig

in
 

 O
rig

in
 

AM PM Destination
A B C D E Tot A B C D E Tot

A 0 62 81 23 127 293 A 0 61 1 1 38 101
B 87 0 4 0 2 92 B 76 0 0 0 1 78
C 10 0 0 0 0 10 C 28 5 0 0 1 34
D 3 0 0 0 0 3 D 29 0 0 0 0 29
E 106 10 10 4 0 130 E 264 9 0 0 0 274
Total 206 72 95 27 129 529 Total 398 74 1 1 41 516

 O
rig

in
 

 O
rig

in
 

Destination

AM Destination PM Destination
A B C D E Tot A B C D E Tot

A 0 83 81 23 127 314 A 0 101 1 1 38 141
B 142 0 6 0 4 151 B 105 0 0 0 2 108
C 10 0 0 0 0 10 C 28 8 0 0 1 37
D 3 0 0 0 0 3 D 29 0 0 0 0 29
E 106 13 10 4 0 133 E 264 15 0 0 0 280
Total 261 96 97 27 131 612 Total 427 123 1 1 42 595

 O
rig

in
 

 O
rig

in
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9.0 NETWORK MODELLING RESULTS 

9.1 BASE MODEL DEVELOPMENT 

Paramics Discovery models were built for the Existing, 2020, scenario AM and PM time periods. 
These models represent the AM and PM 2-hour peak periods, from 07:30 to 09:30 and 16:30 to 18:30. 

Traffic count information was collected by ‘Tracsis plc’ in February 2020 prior to the impact of Covid. In 
addition to junction turning counts, queue length surveys and pedestrian crossing surveys were 
carried out simultaneously on all approaches to the 4 Junctions included in the study area, refer to 
Figure 1.2.   This information was used to build the prior matrix and construct the preliminary base 
model which was calibrated using the recorded information.  

The flow chart shown in Figure 9.1 illustrates the stages of the modelling process undertaken to build 
each of the base year Paramics models. This is the standard system of developing such large-scale 
Microsimulation models. 
 

 
Fig 9.1: Stages of the Paramics Modelling Process 

9.1.1 Data Collection 

Traffic Survey data was provided to the traffic modelling team by Tracsis to inform this study.  The 
data included coordinated classified vehicular turning counts, pedestrian counts and queue length 
data.  
In addition, traffic signal timings including stages and phasing were recorded during on-site visits. Bus 
timetables for the routes using the modelled network were used and confirmed by on-site observation.   
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9.1.2 Digital Mapping 

This process involved the coordination of digital Ordnance Survey mapping to provide a working 
AutoCAD template for the Paramics traffic analysis. The historic mapping was adjusted to reflect as-
built drawings for the Skehard Road Improvement works carried out by Cork City Council.   

9.1.3 Site Visits 

As part of the model development a number of site visits were undertaken by MHL.  Data required in 
the model build process as well as the calibration and validation process were collected.  This 
information included: 
 

 Road Geometry Details 
 Junction Traffic Counts spot checks 
 Queue Length Survey spot checks 
 Junction Operation Characteristics including phasing of signal-controlled junctions 

9.1.4 Traffic Surveys 

MHL commissioned Tracsis plc. to collect coordinated classified traffic surveys counts for a 12-hour 
period for each of the major junctions encompassed in this study. These traffic counts were 
undertaken from 07:00 to 19:00 on Thursday 6th February 2020 prior to the impact of Covid. Detail of 
the traffic count locations undertaken by Tracsis are shown in Appendix A of this report. 
 
A graphic showing the daily traffic profile for the overall study area is shown below. The graphic shows 
the volume of traffic recorded in any given 15-minute interval on the network during the 12-hour 
period. The graph shows the morning and evening peaks. 
The busiest peak hour traffic flows were recorded at 07.30- 08:30 & 16:30-17:30. 
 

 
Fig 9.2: Recorded 12-hour traffic profile 

 

9.1.5 Queue Length Surveys 

Tracsis plc also carried out queue length surveys on all junction approaches. The queue length results 
were used to calibrate the traffic models for the peak hours in the base year 2020. 
 
As outlined above spot-checks were carried out in the current year 2022 when traffic flows were 
returning to normal after covid restrictions were eased. These spot checks indicated that 2020 traffic 
flows and queue levels remain higher than current levels, reflecting what is assumed to be a 
percentage of people still working from home. The constructed models using 2020 data therefore 
represents worst-case scenarios. 
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9.1.6 Model Calibration 

Following the construction of the network from digital mapping and survey data, derivation of traffic 
demands and assignment of the demands, the model was examined for inaccuracies and 
inappropriate model parameters. 
 
The Bessborough Model was calibrated by employing an iterative design process along with Matrix 
Estimation methods.  Several input factors were observed and/or adjusted until the model performed 
in a way that was consistent with existing traffic conditions thus ensuring the integrity of the simulation. 
Aspects of the modelling inputs, important to achieve a well calibrated model, that were carefully 
adjusted include:    
                                                 

• Junction capacity and performance. 
• Peak Hour traffic profiles 
• Route choice (no route choice parameter). 
• Road hierarchy. 
• Vehicle speeds. 
• Perturbation. 

 
Calibrating the model in this way meant that it was being designed to take into account variables that 
could accurately establish whether the model was a true representation of actual network conditions. 

9.1.7 Model Validation 

Traffic Count Validation 
Design Standards and good practice requires that there should be two sets of observed data used in 
the development of the model; the first is in the network calibration process, the second to validate the 
model.   For the purposes of this model the Tracsis collected traffic data was used to set up and 
calibrate the base model with spot checks carried out in 2022 at the key Junctions 1,2 and 3 for 
specific time periods during the peak periods used to validate the base model findings.   
 
Statistical Flow Validation 
The model was validated by comparing the traffic count information to the modelled flows from 
Paramics. This involved running the Paramics Matrix Estimation mode through thousands of iterations 
to ensure that the flows are representative of actual measured flows. The GEH statistic is used to 
assess the accuracy of modelled flows and is the standard by which Traffic Model Assignment is 
validated. The reason for using the GEH statistic, rather than an absolute or relative flow difference, is 
that it can cope with a wide range of traffic flows. Whereas an absolute difference of 100pcu/hr can be 
important in a flow of 200pcu/hr it is largely irrelevant in a flow of several thousand pcu/hr. In this 
report the GEH statistics have been presented on a junction-by-junction basis. Individual link flow 
movements have also been considered. 
  
The following tables present the Link flow approaches to each junction for both AM and PM peaks 
comparing recorded traffic flows to the developed matrices. TII Standards recommend that a GEH 
value of less than 5 is a very good match, less than 10 is acceptable whereas more than 10 may 
warrant further investigation. When viewing the tables Junctions 1, 2 & 3 are identifiable with J4: 
Unnamed Junction representing traffic to and from the Blackrock Business Park, Jacob’s Engineering 
and Clover Hill Estate and J5: Housing Scheme, representing traffic from granted schemes using the 
Bessborough Road. The inclusion of these schemes ensures a robust assessment of future year 
scenarios.  
   
The results of the comparative flow analysis for the Bessborough models were exceptionally good and 
indicate that the simulated congestion and interaction reflects the 2020 situation with an average of 
100% of modelled flows achieving a GEH value under 5. As there is no route choice on the developed 
model these results are expected. The highest deviation from recorded flows occurs in the evening 
peak and is associated with a partially completed new housing development accessed adjacent to the 
site access road for Phases 1 & Phase 2. The GEH associated with this zone is 2.5.  
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Table 9.1 GEH Statistical 2020 AM Output 
 
The surveyed traffic counts and the simulated traffic counts are compared using the GEH Statistic. 
In accordance with the TII “Project Appraisal Guidelines for National Roads Unit 5.1 -Construction of 
Transport Models” (PE-PAG-02015) 85% of Turning Counts should have a GEH value of less than 5. 
This compares favourably to the results of the Matrix Estimation procedure carried out as part of the 
validation process. For each of the current year models AM and PM the GEH values were found to be 
well within the requirement. 
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Table 9.2 GEH Statistical 2020 PM Output 
 
The following tables present the resulting Demand Matrix for both the AM and PM peaks. The 2-hour 
matrices indicate a flow of 4,635 vehs for the AM peak and 5,268 vehs for the PM peak. The recorded 
traffic flows at Junction 2 on the main Skehard Road were used to develop an AM and PM peak hour 
traffic profile for use in the modelling software. The profiles applied are shown in Figures x,y and are 
used in the Paramics software to proportion the introduction of vehicles onto the network. This 
ensures that the modelling picks up inter-peak peaks, for example in the AM profile peak traffic flow is 
at 08:30-09:00 falling back thereafter. The evening profile shows a peak approaching 17:00 and a 
second peak around 18:00. The use of these profiles within the model is part of the calibration 
process.  
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Table 9.3 2020 AM 07:30-09:30 Demand Matrix. 
 

 
Table 9.3 2020 PM 16:30-18:30 Demand Matrix. 
 
 

 
Fig 9.3: Recorded AM Peak traffic profile 

 

 
Fig 9.4: Recorded PM Peak traffic profile 
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9.1.7 Queue Length Validation 

The base model was validated by comparing the queue lengths, as recorded on-site, with those in the 
Paramics model to ensure the integrity of the simulation. Validating the model in this way meant that it 
was being constructed to take into account actual real time traffic and road conditions as observed on 
the ground.  This comparison showed that the level of queuing shown in the model accurately 
represents on site conditions. The following graphs present a comparison between recorded 2020 
traffic queues forming at the critical junctions during peak periods and the modelled queues for the 
same time-period.  
 

 
 

 
Fig 9.5: 2020 AM/PM Queue Length Comparison 

 
 
Evident is that the modelled queues broadly reflect the recorded 2020 situation. As previously outlined 
current year spot checks indicate a drop in overall traffic volumes on the network which results in 
reduced queues forming at the junctions. In addition, the constructed model reflects the current 
‘improved’ layout which has seen the introduction of Bus Corridors and the use of Bus-Gates at the 
junctions. Signal timings and phases used in the model are based on the current observed situation. 
These modifications to the Base Year 2020 collected data will account for the minor discrepancies 
observed in the constructed model. 
 
The constructed base year models for both peak periods are deemed to be suitable for analysing 
future year scenarios.   
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9.2 TRAFFIC MICROSIMULATION RESULTS 

The study encompassed the road network as agreed with the Local Authority which is shown in the 
following extract from the model.  
 

 
Fig 9.6: Extent of Modelled Network 

 
The Base Year for the model is 2020 as agreed with the Local Authority. The following scenarios have 
been developed to assess the impact of the proposed phased development: 
 
Scenario 1: 2020 AM/PM Base Year Models 
Scenario 2: 2024 AM/PM Models with previously granted schemes (no development) 
Scenario 3: 2026 AM/PM with/without Phase 1 (assuming a commencement date in 2024) 
Scenario 4: 2028 AM/PM with/without Phase 2 (assuming Phase 1 completed) 
Scenario 5: 2030 AM/PM with/without Phase 3 (assuming Phase 1,2 completed) 
Scenario 6: 2039 AM/PM Design Year Models with/without (without assumes no new development on 
the site) 
 
The effects of traffic growth on the existing road network plus the additional traffic generated by the 
proposed development, have been compiled to generate likely traffic volumes for the different 
scenarios. The resultant model outputs are estimated values for journey times, traffic queues and 
delays. 
 

9.2.1 Microsimulation Model Key Performance Indicators 

In order to compare various model scenarios from a statistical point of view a comparison of specific 
‘Key Performance Indicators’ (KPI’s) is carried out.  This comparison of such KPI’s provides a 
quantifiable, relative evaluation of various modelled scenarios. These KPIs include: 
 
• Journey Time Comparison: Average journey times on specific routes in respective traffic 

models in seconds. 
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• Average Network Speed: Average speed for vehicles on the modelled network in metres per 
second (m/s) 
 

• Latent Demand: Latent demand is defined as the number of vehicles still on the network at the 
end of a simulation period. A high latent demand can be indicative of a traffic network reaching or 
operating above the available capacity. 
 

• Average Queue Length: Average length of queuing in metres on defined routes. 

9.2.1.1 Journey Time Comparison  

Specific journey paths through the network were modelled to provide a means of comparing the 
impact of the proposed developments on the Skehard Road, Mahon Link Road and the Bessborough 
Road. The following Extracts from the model show these individual routes: 
 

 
Fig 9.7: Mahon Link to Skehard Road West. 
 

 
Fig 9.8 Skehard Road West to Mahon Link. 
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Fig 9.9 Bessborough to Mahon Link 
 

 
Fig 9.10 Bessborough to Skehard Road West 
 
The developed models are run through 10 iterations and analysed using the Paramics Discovery 
Software to provide Average Journey Times in seconds along these routes. The resulting data is 
presented in graphical format for each of the developed scenarios. In this phase of the modelling no 
adjustments to traffic signal timings or stages are made to improve future year scenarios implying the 
results are a like-for-like comparison.  
The journey times along each of the routes are seen to increase overtime both with/without 
development traffic. The largest increase relates to the Bessborough Road accessing onto the 
Skehard Road. As part of the mitigation section of the Traffic Impact Assessment report changes to 
signal timings will be made to improve the operational characteristics of the network.  
Figures 9.13 and 9.14 present the with/without scenarios for 2039 AM and PM. Unlike the other 
scenarios assessed, the without development in this instance is assuming no development on the 
Bessborough Site. Background traffic has been increased as per the TII Project Appraisal Guidelines 
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and permitted developments have been included. The with development includes the 3-phases of the 
Bessborough Scheme. Evident is that there is an approximate 70% increase in journey times for traffic 
using the Bessborough Road in the AM peak, reflecting the large volume of traffic turning east towards 
Mahon on the Skehard Road. The PM peak shows a 49% increase in journey time for traffic on 
Bessborough Road. An adjustment to the traffic signal timings will mitigate some of this impact when 
individual phases of the scheme are occupied.  
The impact of the proposed Bessborough Scheme on Skehard Road/Mahon Link Road journey times 
is approximately 26% in the Design Year 2039.  

 
Fig 9.11 AM (07:30-09:30) Average Journey Time Comparison (secs) 

 
Fig 9.12 PM (07:30-09:30) Average Journey Time Comparison (secs) 
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Fig 9.13 AM 2039 (07:30-09:30)  

 

 
Fig 9.14 PM 2039 (16:30-18:30)  

 
9.2.1.2 Average Network Speed 
 
An assessment of the average network speed for the various data sets is presented in the following 
graphs. There is a steady decline in vehicular speed through the network going from There is a steady 
decline in vehicular speed through the network going from 9.4425m/s to 7.4225m/s during the AM 
peak and 9.1625m/s to 4.6275m/s during the PM peak over the modelled time-period This decline is 
reflective of the increase in traffic volumes on the network from both the development and background 
traffic growth. Evident is that this decline is present both with/without development.   
 
A decrease in network speed relates directly to journey times which will encourage the use of 
sustainable transport modes. In this instance where significant public transport infrastructure 
(dedicated bus lanes) and off-road greenways exist adjacent to the site, an increase in journey time for 
the car should result in a positive shift towards these modes. Future year traffic models account for an 
annual increase in background traffic based on TII guidelines but do not include for a reduction due to 
anticipated increases in modal shift. It should also be noted when interpreting these results that the 
difference in future year with/without models reduces as the overall network begins to reach capacity. 
The following KPI, Latent Demand, reflects the number of vehicles left on the network after the 
modelled time-period has complete (vehicles that have not completed their journey). An increase in 
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latent demand implies the modelled network is approaching capacity and modifications to signal 
timings will be needed to increase the throughflow of traffic at junctions. It should be noted that 
changes to signal timings will improve the capacity of junctions within the modelled area but may have 
a knock-on effect on the operation of junctions outside this zone.  
        

 
Fig 9.15 AM – Comparison of Average Network Speed 
 

 
Fig 9.16 PM – Comparison of Average Network Speed 
 
 
9.2.1.3 Latent Demand 
 
The following graphs indicate the number of vehicles remaining on the network on completion of the 
modelled time-period. There is a significant jump in 2028 AM (Phase 2 in place) between the 
with/without which steadily increases thereafter. This jump is related to the increase in traffic 
accessing onto Skehard Road from the Bessborough Road without a change to the signal timings. 
The AM peak, at present, favours traffic entering into the Bessborough Employment Area over and 
above traffic exiting onto Skehard Road. A re-balance of signal timings would mitigate the delay 
experienced on the minor arm (Bessborough Road). 
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Fig 9.17 AM Comparison of Latent Demand 
 
 

   
Fig 9.18 PM Comparison of Latent Demand 
 
 
The AM and PM peaks at present are operating within capacity with 100% of vehicles being able to 
complete their journey within the modelled time-period.  

9.2.1.3 Average Queue Length 

Specific queue paths through the network were modelled to provide a means of comparing the impact 
of the proposed developments on the Skehard Road, Mahon Link Road and the Bessborough Road. 
The following Extracts from the model show these individual queue paths. 
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Fig 9.19 Skehard Road to Junction 3 
 

 
Fig 9.20 Mahon Link Road to Junction 3 
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Fig 9.21 Skehard Road West to Junction 2 
 
 

 
Fig 9.22 Mahon Approach to Junction 2 

Estuary View Enterprises 2022 Ltd.   Bessborough Residential Development 
                                                                     
 

MHL & Associates Ltd.                                                    56 

 

 
Fig 9.23 Bessborough Road Approach to Junction 2 
 

 
Fig 9.24 AM Average Queue Lengths  
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Fig 9.25 PM Average Queue Lengths  
 
The queue length results for each data set shows a gradual increase in queue lengths both 
with/without development in place. Bessborough approach to Junction 2 is the most impacted which 
corresponds with the other KPI’s. The following two graphs present the Design Year, 2039, impacts on 
queue lengths comparing with/without for both peak periods. Evident is that the impact of the 
development is in the region of a 21% increase over and above the annual growth rate coupled with 
granted schemes. This level of impact in an area set for continued investment in public transport and 
sustainable modes of travel is appropriate.  
  

  
Fig 9.26 AM 2039 - Average Queue Lengths  
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Fig 9.27 PM 2039 - Average Queue Lengths  

9.3 TRAFFIC MICROSIMULATION RESULTS WITH MITIGATION 

The proposed development constructed in a phased manner will add to existing traffic flows on what is 
already a busy network. Each of the key performance indicators shows a steady deterioration both 
with/without development traffic. The development is seen to have the greatest impact on the 
Bessborough/Skehard Road Junction, Junction 2 in the Design Year 2039 for traffic trying to access 
onto Skehard Road.  
The Bessborough Road currently serves what is primarily an employment area implying that traffic is 
attracted to the area during the morning peak and leaves during the evening peak. When development 
traffic is added to these predominant flows the resulting queueing on Skehard Road, specifically from 
the west, is significant but is comparable to conditions experienced on the network prior to Covid.     
The 2039 Design Year model results demonstrate the impact of the full development on the modelled 
network, providing a direct comparison of no development on the site with the full scheme. The 2039 
results include granted schemes as well as TII annual growth rates applied to background traffic flows 
for both scenarios.     
 
The latent Demand recorded in both, future year peak models, for all scenarios, indicates that the local 
road network is approaching capacity, particularly after 2026, Phase 1.  These models do not 
represent possible mitigation measures that can be applied such as the following: 

1. Traffic signal timings and phases should be modified to cater for a change in directional 
flow at each of the modelled junctions. 

2. For the Design Year scenario (2039) an adjustment to the storage provided at right turn 
lanes would improve the capacity of the Junctions in question. 

3. Continued funding in sustainable transport solutions should mitigate the growth in traffic 
volumes. If successful, then the future year modelled network would more resemble the 
2024 model in terms of KPI’s.   

 
Future year models were constructed to determine the extent of signal timing adjustment that could be 
made to the modelled network and are show in the following table.  

 
 
 
 
 
 
 
 

Section 9.2.1 presents a comparison of KPI’s with these mitigation measures put in place for all 
scenarios. 
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Junction Location Signal Timing Cycle Year 
Junction1 Church Rd 110 seconds 2026 

Junction 2 Bessborough 110 seconds 2026 

Junction 3 Mahon Link 120 seconds 2028 
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9.3.1 Microsimulation Model Key Performance Indicators 

9.3.1.1 Journey Time Comparison  
Following the introduction of the mitigation measures the journey times over almost all scenarios have 
dropped significantly. This is evident when comparing Figures 9.28 and 9.29 with 9.11and 9.12 
respectively. Moreover figures 9.30 and 9.31 portray the dramatic effects the proposed mitigation 
measures can have. 
Figures 9.30 and 9.31 present the with/without scenarios, both mitigated and unmitigated, for 2039 AM 
and PM Design Year. Unlike the other scenarios assessed, the without development in this instance is 
assuming no development on the Bessborough Site. Background traffic has been increased as per the 
TII Project Appraisal Guidelines and permitted developments have been included. The with 
development includes the 3-phases of the Bessborough Scheme.  
From these figures it is evident that reductions in journey times can be achieved with the 
implementation of the proposed mitigation measures. In the AM there is a decrease of up to 40% of 
the journey time when comparing the fully completed development with the mitigated and unmitigated 
scenarios across the network. The PM scenarios also see a reduction in journey times achieving a 
decrease of 35% across the network. These reductions in journey times illustrate how effective the 
mitigation of adjusting the signal timings. 
 

 
Fig 9.28: Mitigated AM (07:30-09:30) Average Journey Time Comparison (secs) (* - unmitigated) 
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Fig 9.29: Mitigated PM (16:30-18:30) Average Journey Time Comparison (secs) (* - unmitigated) 
 

 
Fig 9.30: Mitigated comparison AM 2039 (07:30-09:30) 
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Fig 9.31: Mitigated comparison PM 2039 (16:30-18:30) 
 
9.3.1.2 Average Network Speed  
An assessment of the average network speed for the various mitigated data sets is presented in the 
following graphs. There is a steady decline in vehicular speed through the network going from 
9.4425m/s to 8.365m/s and this is comparable with the unmitigated case as seen in Figure 9.32 the 
average network speed declined from 9.4425m/s to 7.4225m/s during the AM peak. The mitigated 
scenario shows a reduction in the extent of Network Speed reduction. Similarly for the PM period, with 
mitigated measures in place the speed declines from 9.1625m/s to 6.4475m/s and as shown in Figure 
9.33 the unmitigated case was 9.1625m/s to 4.6275m/s during the PM peak over the modelled time-
period. The increase in network speed as a result of the mitigation measures is clear.  
It should be noted that in the PM there is little to no change in network speed both with and without 
mitigation until after 2026. Therefore, the altering of the traffic signals for this time-period will not be 
required until the completion of phase 1 in 2026. Following this milestone then the mitigation 
measures suggested in this report should be considered for implementation. 
While the network speed has been increased it is still on a steady decline. This decrease in network 
speed relates directly to journey times which will encourage the use of sustainable transport modes. In 
this instance where significant public transport infrastructure (dedicated bus lanes) and off-road 
greenways exist adjacent to the site, an increase in journey time for the car should result in a positive 
shift towards these modes. Future year traffic models account for an annual increase in background 
traffic based on TII guidelines but do not include for a reduction due to anticipated increases in modal 
shift. It should also be noted when interpreting these results that the difference in future year 
with/without models reduces as the overall network begins to reach capacity.  

 
Fig 9.32: Mitigated AM – Comparison of Average Network Speed (m/s) (* - unmitigated) 
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Fig 9.33: Mitigated PM – Comparison of Average Network Speed (m/s) (* - unmitigated)  
 
9.3.1.3 Latent Demand 
The Latent Demand reflects the number of vehicles left on the network after the modelled time-period 
has complete (vehicles that have not completed their journey). As shown in Figures 9.34 and 9.35 the 
latent demand in the network is greatly reduced when compared to the corresponding unmitigated 
values in figures 9.17 and 9.18. In the AM the latent demand for each corresponding scenario is 
almost halved. The latent demand in the PM has almost been significantly reduced with the proposed 
signal timing changes. There’s a value of only 28 no. vehicles in the 2039 with Phase 1,2,3 PM 
scenario. This conveys that the network will be able to operate within its capacity in the PM up to and 
including 2039 with the full development in place. 
In the AM scenario further mitigation measures should be undertaken as follows. Additional changes 
such as the lengthening of right turn lanes could be considered to provide additional storage on the 
approaches to the junctions thereby increasing junction capacity in the future. These physical changes 
to the network will only be required in future years if traffic growth rates continue to rise. An extension 
to the right-turn-lane approaching Junction 2 on Skehard Road serving Bessborough would resolve 
the issue of right turners blocking main through traffic observed in future year AM models (2028 
onwards).     
 
Bus-Connects proposes a significant increase in public transport provision serving this area. The 
Skehard Road Public Transport Route Improvement Scheme has now been completed. This scheme 
included the construction of bus lanes from Junction 1 through Junction 3 to Mahon Point implying that 
public transport users will avoid the queuing forecasted as part of the developed future year models. In 
addition, ‘Bus-Gates’ are included at each junction further prioritising public transport modes. These 
upgrades will encourage residents of the scheme to use sustainable transport modes and avoid the 
use of the private car. These measures should also result in a reduction in predicted growth rates 
being applied to background flows as it will be evident that travel by public transport on dedicated 
corridors is far more efficient than the use of the private car.     
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Fig 9.34: Mitigated AM Comparison of Latent Demand (* - unmitigated) 

 
Fig 9.35: Mitigated PM – Comparison of Average Network Speed (m/s) (* - unmitigated)  
 
9.3.1.4 Average Queue Length  
As with the average journey times, the average queue lengths are also seen to decline following the 
introduction of the new signal times. The greatest reductions can be seen on the Mahon approach to 
junction 2. The following two graphs present the Design Year, 2039, impacts on queue lengths 
comparing with/without for both peak periods. Evident is that the impact of the mitigation measures is 
in the region of a 26% decrease from the unmitigated scenario. This level of reductions will greatly aid 
in alleviating the congestion in the area and the amount of queuing. The area will also be aided with 
the continued investment in public transport and other sustainable transport methods, combined with 
the proposed mitigation measures these queue lengths could be even further reduced. For this report 
it was agreed to consider the “worst case scenario” and not apply the modal shift to the existing traffic. 
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Fig 9.36: Mitigated comparison AM 2039 (07:30-09:30) 

 
Fig 9.37: Mitigated comparison PM 2039 (16:30-18:30) 
 

9.4 SUMMARY OF FINDINGS 

The overall transportation modelling points to a number of key findings: 
 
The proposed development in a phased manner will add to existing traffic flows on what is already a 
busy network. Each of the key performance indicators used shows a steady deterioration both 
with/without development traffic. The development is seen to have the greatest impact on the 
Bessborough/Skehard Road Junction, Junction 2.    
 
The 2039 Design Year model results demonstrate the impact of the full development on the modelled 
network, providing a direct comparison of no development on the site with the full scheme. The 2039 
results include granted schemes as well as TII annual growth rates applied to background traffic flows 
for both scenarios.     
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The latent Demand recorded in both, future year peak models, for all scenarios, indicates that the local 
road network is approaching capacity, particularly after 2026.  As indicated these models do not 
represent possible mitigation measures that can be applied such as increasing signal timings or the 
likelihood that future year background flows will be positively impacted by an increase in modal shift. It 
is possible that a global shift to sustainable travel will negate the annual growth in traffic predicted by 
TII. If this situation was to arise then the future year models would resemble more the 2024 scenarios.    
 
The overall model findings indicate that the road network is operating close to capacity during existing 
morning peak periods with the Bessborough Junction 2 operating close to capacity for recorded flows 
exiting onto Skehard Road east. With the completion of granted schemes and the addition of 
associated traffic by 2024 the right turn lane approach on Bessborough Road begins to block the left 
turning lane. An adjustment to the green time for the Bessborough approach will resolve this issue 
with an effect on through flow traffic on Skehard Road heading east. Future year models were 
constructed to determine the extent of signal timing adjustment that could be made to Junction 2 
without having a knock-on effect to Junction 1 and Junction 3.    
 
Following the introduction of the increased cycle times for traffic signals the impact in reduction in 
journey times, queues and latent demand is obvious. There’s also an increase in the network speed 
when compared to the unmitigated case. As previously mentioned, these improvements to the network 
were achieved by only extending the signal timings. Further improvements could be achieved by an 
adjustment to the storage provided at right turn lanes would improve the capacity of the Junctions in 
question and continued funding in sustainable transport solutions should mitigate the growth in traffic 
volumes. 

9.4.1 Report Summary 

The traffic modelling assessment outlined in this report has employed the Bessborough Paramics 
model developed specifically for this project. The extents of the model and the parameters used in its 
construction were agreed with Cork City Council Traffic & Transport Department.  
 
By employing this Paramics Microsimulation Model the impact of the subject application can be 
considered over a wide area network, and account for future planned infrastructure improvements in 
the area. These improvements would involve the adjustment of traffic signal timings to improve the 
capacity of junctions to accommodate all flows and scenarios. The future year ‘adjusted’ models 
provide a roadmap to the Local Authority on when likely changes to the signal-controlled junctions will 
be needed, to accommodate future year flows.  
 
The current network operates a MOVA (Microprocessor Optimised Vehicle Actuation) control system 
which is designed to cater for the full range of traffic conditions, from very low off-peak flows to a 
junction that is overloaded. For a major part of the range MOVA operates in a delay minimising mode, 
capable of altering the phase timings to manage approaching flows. It also allows the redistribution of 
‘un-used’ pedestrian phases. If the junction becomes overloaded the system switches to a capacity 
maximising procedure based on a maximum cycle time. The recorded maximum cycle times at the 
three signal-controlled junctions are as follows: 
 

Location  Cycle Time  
Junction 1 110 secs 
Junction 2 90 secs 
Junction 3 110 secs 

 
The traffic modelling carried out to inform this report has been used to generate particular “Key 
Performance Indicators” (KPI’s) which serve to provide an overview of traffic conditions for the various 
model scenarios, allowing the traffic impact of the respective models to be compared.  The KPIs 
referenced in this assessment point to the following findings: 
 
The 2020 Base Year models accurately reflect the recorded queues at each of the modelled junctions 
during the data gathering phase of the scheme and are fit for purpose to assess future year scenarios. 
 
The Latent Demand results suggest that at present the modelled network operates within capacity but 
by 2024 it will approach capacity during peak hours. It should be noted that in 2024 the network 
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demand is based on granted schemes and TII Project Appraisal Guidelines growth rates on 
background flows. There is no development traffic being generated by the Bessborough Site. Future 
years after 2024 show the modelled network operating above capacity both with/without development. 
When compared to the mitigated scenarios while the same trend is happening in the AM the latent 
demand is about half of that for the unmitigated case. In the PM’s case there is no latent demand until 
2039 with a very low 28 vehicles when compared to the unmitigated over 300 vehicles. 
 
Journey time comparisons on specified route paths show a steady increase both with/without 
development with an approximate 26% increase recorded in the Design Year 2039 between no 
development and with development. There is a decrease of 40% of the journey times in the AM and a 
decrease of 37% in the PM following the implementation of the longer cycle timings for the signals. 
 
Comparably the modelled network speed reduces with an increase in traffic flows both with/without 
development. The 2020 average AM network speed is 9.4425 m/s with the 2039 speed reducing to 
7.4225 m/s.  The average PM network speed in 2020 is 9.1625 m/s and this decreases to 4.6275 in 
2039 with the full development. Following the implementation of the mitigation measures these 
average speeds in 2039 increase to 8.365 in the AM and 6.4475 in the PM. These increases in 
network speeds enforces the claim that with the mitigation measures in place the journey times 
through the network can be decreased and in turn easing the traffic build-up in the area. 

10.0 CUMULATIVE IMPACT 

10.1.1  As outlined in Section 7.0 of this report, industry standard growth rates have been applied to 
background traffic for future year assessments (to account for further development within the 
area). These growth rates make allowance for modal shift targets as set by national policy but 
do not take account of site-specific measures that may be implemented to mitigate against traffic 
generation from a particular development. In this instance the development of strategic transport 
corridors in-line with the CMATS study. 

 
10.1.2 The Blackrock railway greenway runs along the eastern boundary of the proposed development. 

This scheme will provide two additional pedestrian/cycle connections to the greenway thereby 
greatly improving connectivity across the area.   

 

11.0 ROAD SAFETY 

11.1.1  Existing Road Network Safety  

The access road to the proposed site operates at a 30kph speed limit and currently serves the 
Sacred Heart Convent, the Bessboro Day Care Centre, the Alzheimer Society of Ireland, the 
Bessborough Centre Creche, and a number of residential units. The existing footpath running 
along the length of the access road provides good connectivity to the wider pedestrian footpath 
network for new residents of the proposed scheme.    
 
Several raised speed bumps present along the access road are currently being utilised as a 
means of traffic calming on the access road.  
 

11.1.2  Road Collision Database   

A review of the RSA Road Collision Statistics was undertaken for the area in the vicinity of the 
applicants’ site.  
 
One minor collision occurred in 2016 at a location on Bessboro Rd. approximately 110m west 
of the mini roundabout. The collision involved a car and a pedestrian resulting in one minor 
casualty. 
 
A number of minor collisions occurred in the wider area over the available 11-year period as 
shown in Figure 11.1. 
 



Estuary View Enterprises 2022 Ltd.   Bessborough Residential Development 
                                                                     
 

MHL & Associates Ltd.                                                    67 

 

11.1.3  Proposed Road Safety Mitigation Measures   

The proposed development will include a number of measures that are deemed necessary to 
improve road safety in the area. The development of a raised shared surface will reinforce the 
low-speed regime within the development.  

 

12.0 ENVIRONMENTAL IMPACT 

12.1  The proposed development has been designed in accordance with the principles of DMURS 
(Design Manual for Urban Roads and Streets) with all internal roads having a gradient of not 
greater than 5% and good pedestrian connectivity throughout.  

 
12.2  The close proximity to current public transport facilities, via connection to existing footpath 

network and via two proposed links to the Blackrock railway greenway, in conjunction with the 
continued development of the Strategic Transport Corridors, should result in the scheme 
approaching if not exceeding the target modal split as set out by Government (45%).  

 
12.3  The construction stage of the scheme proposes to re-use / relocate the bulk of the excavation 

within the site implying that there will be a significant reduction in construction traffic generated 
to and from the site over and above a site where importation or exportation of earthworks is 
required. This will minimise the impact the development will have on the existing roads 
network during this period. 
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13.0 INTERNAL LAYOUT & PARKING PROVISION 

13.1  Figure 4.1.1 presents the proposed layout which includes the provision of on-street and sub 
level parking, shared cycle/footpaths, pedestrian/cycle permeability throughout the site on 
designated off-road routes, and a raised shared surface serving as a speed control measure.  

 
13.2  Parking is provided in accordance with the LAP and is suitably located on site in shared on-

street parking and in sub levels for apartment residents. Included in the sub level parking is 
the provision of two parking spaces reserved for mobility impaired users. With respect to cycle 
parking, dedicated cycle parking provision spaces are provided as part of the proposed 
development. 

14.0 PUBLIC TRANSPORT 

14.1  A number of public bus routes serve the site including the 202, 215, 215A, and 219 all of which 
avail of the recently upgraded facilities along Skehard Rd. These routes provide a high level of 
service and frequency to the site.      
 
The 202 runs from Hollyhill to Mahon Point via the City Centre, the 215 links Cloghroe and 
Blarney to Mahon Point via the City Centre, the 215A runs from the City Centre to Mahon Point 
via Boreenmanna Rd., and the 219 links Mahon to UCC (via Pearse Rd.) and CIT.  

 
14.2 The Cork Metropolitan Area Transport Strategy 2040 (CMATS) proposes significant 

improvements to the public transport facilities over and above what is currently available to the 
new proposed scheme. In addition to the introduction of a further 100km of bus lanes to the 
metropolitan area, CMATS proposes the introduction of a 17km Light Rail Network which is to 
include stations at Mahon Point and Blackrock. With the provision of these facilities and other 
incentives as part of national policy, it is anticipated that a shift to public transport will occur over 
the construction phase of this scheme. CMATS has provided more certainty for the delivery of 
these enhancements. The LAP states that is an objective of the plan to Support the achievement 
of high levels of modal shift by collaborating with other agencies to improve public transport 
services and influence patterns of employment development to support use of sustainable 
modes and travel by public transport”.  

 
14.3  The following isochrone map shows the areas currently accessible by public transport based on 

time of travel from the site.  
Note: The distances include transfers to different services so are indicative only (delay may be 
experienced during transfer)  

 



Estuary View Enterprises 2022 Ltd.   Bessborough Residential Development 
                                                                     
 

MHL & Associates Ltd.                                                    69 

 

 
Fig 14.2: Time of travel by Public Transport Options 

 
14.6  Evident from the above map is that current bus provision in the area allows travel to a wide area 

within 30 mins, with many of the main employment centres being within the 20 mins range. This 
is significantly shorter than CSO figures for other areas such as Dublin City 28.9 mins, South 
Dublin 30.6 mins, Waterford City & County 22.4 mins, Limerick City & County 24.2 mins.  

  
A commute time by public transport in excess of 45 mins results in a change in behavioural 
preference away from public transport. It can be concluded that the proposed development site 
by its location will encourage the use of public transport in-line with national policy. 
 

14.7  The aforementioned travel times are set to significantly improve as a result of CMATS which 
will include bus priority at junctions, additional on-road facilities such as covered shelters, real-
time arrival departure boards and an increase in frequency of service. These measures, 
scheduled for delivery in 2023, will require the density of population in the area served, to justify 
this expenditure by the NTA.  

15.0 ACCESSIBILITY AND INTEGRATION 

15.1  A desktop assessment of permeability for cyclists and pedestrians from the site was carried 
out. Presented in the following isochrone maps are the range of distances, for both 
pedestrians and cyclists, based on travel time.  
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Fig 15.1: Proposed Development: Walking distance to local area 

 
Fig 15.2: Proposed Development: Cycle distance to local area 

 
15.2  Within 10 mins walk time from the site: 

• Blackrock Business Park 
• Mahon Industrial Estate 
• Mahon Point Shopping Centre 
• Mahon Retail Park 
• Mater Private Hospital 
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• City Gate 
• Bus Stop Clontarf Estate (Service 202, 215, 215A, and 219) 
• Bus Stop City Gate (Service 215, 215A, and 219) 

Within 15 mins walk time from the site: 

• Mahon Golf Course 
• Aldi 
• Blackrock Hall Primary Care Centre 
• Mahon Post Office 
• Scally’s Supervalu 
• Bus Stop Clover Lawn (Service 215, 215A, and 219) 
• Bus Stop Skehard Lawn (Service 215, 215A, and 219) 

Within 20 mins walk time from the site: 

• Blackrock National Hurling Club 
• Dundanion Medical Centre 
• Nagle Secondary Community College 
• Scoil na Croise Naofa Primary School 
• Ringmahon Rangers AFC 
• Bus Stop Barnstead Drive (Service 202) 
• Bus Stop Nagle Community College (Service 202) 
• Bus Stop Ringmahon Rd. (Service 202 & 219) 

Within 30 mins walk time from the site: 

• Blackrock Village 
• Blackrock Pier 
• St. Michaels Catholic Church Blackrock 
• The Marina Park 
• Pairc Ui Rinn GAA 
• Cork Constitution FC 
• Ballinlough Pitch & Putt Club 
• Beaumont Girls School 
• Bus Stop Ardmahon Estate (Service 219) 

15.3  The cycle range is presented in similar terms and relates to the average distance travelled in a 
specific time (16-19 kmh). Cork City Centre falls within the 20 min category based on 
unrestricted flow through junctions. The 30 mins range includes all of the city including the 
surrounding suburbs.  

Note: The travel speed used is on the low side, an experienced cyclist would have a 26-30kph average 
speed, however the speed used is more reflective of the topography in and around Cork City. It should 
also be noted that as a result of the aforementioned topography the inbound from the site to, say the City 
Centre, would be considerably quicker than the outbound trip, so on average it is considered that the 
speed used is appropriate.  

  

16.0 ACCESS FOR PEOPLE WITH DISABILITIES 

16.1 The internal layout of the development is designed to accommodate all road users and will 
adhere to national guidelines regarding people with disabilities.  

17.0 MOBILITY MANAGEMENT PLAN (SUSTAINABLE ACCESS STRATEGY) 

17.1  As outlined previously, significant effort has been put in to delivering connectivity from the site 
to local services and public transport options. A ‘Mobility Management Plan/Travel Plan’ is a 
strategy for managing multi-modal access to a site or development, focusing on promoting 
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access by sustainable modes. The objective of national and local policy is to reduce reliance on 
the car for travel. Inducements and encouragement should be applied in order to influence 
change and this can be achieved through the delivery of ‘Mobility Management Plans’.    

  
17.2  A mobility management plan relating to a residential development would form part of the 

sales/promotion package presented to would-be purchasers and would highlight the proximity 
of local services, public transport provision, schools and walking/cycle distances to same. The 
proposed ‘hard measures’ that will facilitate safer pedestrian, cycle and public bus access will 
be provided as part of the application and will be further complimented by scheduled Local 
Authority Works (CMATS, BusConnects).   

  
17.3  An overview of the sustainable infrastructure proposed is as follows: 
 

 Two new combined pedestrian/cycling links to the Blackrock railway greenway. 
 Connection to existing pedestrian footpath network provided linkages to public 

transport offerings, schools, retail, and amenity destinations. 
 Car parking provision within the site is at the lower end of the scale in order to 

encourage the use of sustainable transport modes. 
 Provision of indoor bicycle parking facilities allowing ease of access and protection 

against the weather. 
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1.0  INTRODUCTION 

1.1  MHL & Associates Ltd. have been engaged by Estuary View Ent 2020 Ltd. to prepare a Mobility 
Management Plan (MMP) in support of a planning application for a proposed residential 
development located in Bessborough, Blackrock, Cork. This document is being prepared with 
the objective of delivering a modal shift for the operational development by developing a 
sustainable transportation policy for residents.  

1.2 The proposed development comprises two planning applications to An Bord Pleanála and 
includes two distinct phases, namely ‘The Meadows’ (Phase 1) and ‘The Farm’ (Phase 2). The 
development consists of a mixed use strategic housing development of 420 no. build to sell 
residential units with two creches, a café, tenant amenities, landscaping, pedestrian/cycleway 
infrastructure and associated site development works at Bessborough, Ballinure, Blackrock, 
Cork.   

1.3 Based on discussions with the local authority regarding the Traffic and Transport Assessment, 
a single MMP has been prepared for both phases of development to ensure a consistent 
reporting approach. Both development phases are in close proximity and will share public 
transport and existing footpath/cycle facilities. Additionally, the proposed pedestrian footbridge 
to the greenway is included in each phase to ensure good pedestrian/cycling connectivity for 
each phase to the greenway and beyond. For these reasons, a single MMP comprising both 
phases was deemed appropriate. 

1.4 This draft MMP has been prepared in accordance with the requirements of the Cork City 
Development Plan 2015-2021 and the Cork Metropolitan Area Transport Strategy 2040 
(CMATS). The relevant maps from each plan can be found in Appendix A and Appendix B 
respectively.  

1.5 A mobility management plan is best described as a package of measures put in place to 
encourage and support sustainable travel patterns amongst the users of the proposed 
development. The aim is to reduce the demand and use of the car and to highlight and facilitate 
the use of alternative modes of transport. The focus in this instance is on commuting residents 
with the following objectives: 

 To inform residents of alternative modes of travel available to them for their journeys. 
 To promote healthier, stress-free and cheaper options of commuting for residents. 
 Enhance the environment of the development, improve accessibility and outline the 

potential advantages to residents. 
 To reduce trip generation to and from the site thus reducing parking demand and traffic flow. 

1.6 Phase 1 ‘The Meadows’ provides for the construction of 280 apartments over 4 blocks ranging 
in height from 1 to 10 storeys. The development will consist of 12 no. 3-bedroom apartments, 
150 no. 2-bedroom apartments, 112 no. 1-bedroom apartments, and 6 no. studio apartments. 
Provision is made for a creche at ground floor level in Block A, a café at ground floor level in 
Block B and shared communal tenant facilities including a resident’s gym, lounge, and home 
work areas, as well as building management facilities, plant and storage across Blocks A-D.  

1.7 Phase 2 ‘The Farm’ provides for the demolition of 10 no. existing agricultural buildings /sheds 
and log cabin structure and the construction of 140 apartments over 2 no. retained and 
repurposed farmyard buildings and 3 no. new blocks of 3-5 storeys in height. The development 
will consist of 1 no. 3-bedroom apartments, 69 no. 2-bedroom apartments, and 70 no. 1-
bedroom apartments, and the refurbishment, amalgamation and change of use of 3 no. 
agricultural buildings to provide communal facilities. Provision is made for a creche at ground 
floor level in Building D, and shared communal facilities including a resident’s gym, workspace, 
lounge, function room, library, lobby and concierge facilities across buildings A, B, D and E. 
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Building management facilities including plant and storage areas are provided across all 
apartment buildings.  

1.8 The proposed development is ideally located with good connectivity to the surrounding area. Its 
location makes the working centres of Mahon Point, Mahon Industrial Estate, Mahon Retail 
Park, Blackrock Business Park, and Cork City very accessible whilst also providing an easy 
walking distance to amenities including Mahon Point Shopping Centre, Mater Private Hospital, 
and Scally’s Supervalu. 
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2.0  MOBILITY MANAGEMENT PLAN? 

 
2.1  There are many benefits associated with the use of alternative modes of travel including 
 improved accessibility, reduced commuter costs, more reliable journey times and less 
 congestion on the network for those who have no choice but to use the car (school runs prior 
 to work etc.). In addition, there are also health benefits for those walking and cycling as well 
 as an overall decrease in stress levels associated with driving and waiting in traffic. 

2.2 Peak hour congestion on our roads network is now an accepted norm with up to 90% of car 
 journeys having a single occupier and 80% of all car journeys to and from work are by private 
 car. Car-sharing, public transport use or walking even once a week could dramatically change 
 this figure.  

2.3 To facilitate the necessary change in our approach to commuting, the travelling public will be 
 required to make changes. Alternative modes of travel need to be actively promoted and 
 participation in car-pooling, cycling and walking groups supported by a Mobility Management 
 Plan Steering Committee. The public must be presented with an alternative to using the motor 
 car and encouraged to do so. 

2.4 The Government also has a role to play in changing current commuting practices. The 
 provision of a better public transport system by fast tracking bus quality corridors, the 
 provision of cycle lane facilities and the implementation of tax saver policies on commuter 
 tickets are just some of the areas where the Government can play their part. There are many 
 examples in other cities and towns around the world where the use of the car is penalised, be 
 it a city centre roads tax or the taxing of car spaces as benefit in kind. Policies such as these 
 may seem dramatic however they do have an overall benefit to the moving of goods and 
 people within the city/town environ. The resulting savings to business and habitants can be 
 significant as congestion and journey times reduce.  

2.5 National strategy for sustainable transport is set out in the Smarter Travel Document A 
 Sustainable Transport Future the document sets out the following aims by 2020: 

 To support sustainable travel, future population and employment growth will have to 
predominantly take place in sustainable compact urban areas or rural areas, which 
discourage dispersed development and long commuting. 

 Work-related commuting by car will be reduced from a current modal share of 65% to 45%, 
which will mean that between 500,000 and 600,000 commuters nationally will be 
encouraged to take means of transport other than car driver (of these 200,000 would be 
existing car drivers). Change in personal behaviour will also be necessary for other travel 
purposes as most travel relates to non-commuting. 

 Car drivers will be accommodated on other modes such as walking, cycling, public 
transport, and car sharing (to the extent that commuting by these modes will rise to 55% by 
2020) or through other measures such as e-working. 
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3.0  PUBLIC TRANSPORT INFRASTRUCTURE 

3.1  As part of this MMP, an assessment of the existing sustainable transport infrastructure in the 
area was undertaken. A number of public bus routes serve the site including the 202, 215, 215A, 
and 219 all of which avail of the recently upgraded facilities along Skehard Rd. These routes 
provide a high level of service and frequency to the site. Figure 3.1 shows the current operating 
bus routes within the vicinity of the development. 

  
 The 202 has a very high level of service in terms of duration (06:35 to 00:23) and frequency 

(every 10 mins) to the site. The 202 runs from Hollyhill to Mahon Point via the City Centre and 
includes amongst others stops at Skehard Rd., Blackrock Village, and Merchants Quay. 

 
 The 215 has a good level of service operating from 07:05 to 23:35 with a frequency of every 30 

mins. The 215 links Cloghroe and Blarney to Mahon Point via the City Centre including stops at 
Jacobs Island, Skehard Rd., Ballinlough Rd., Douglas Rd., South Terrace, and Tower Village. 

 
 The 215A operates every 30 mins offering service from Jacobs Island to South Mall travelling 

via Boreenmanna Rd. This bus service operates from 07:15 to 18:50. 
  

 The 219 links Mahon to University College Cork (UCC) & Cork Institute of Technology (CIT) and 
includes stops at Skehard Rd., South Douglas Rd., Pearse Rd., Togher Rd., and Wilton.   

 
3.2  The publication of the CMATS (Cork Metropolitan Area Transport Study) document as well as 

BusConnects Cork proposes major upgrades to public transport provision in the Mahon/ 
Bessboro area to include a further 100km of bus lanes and a 17km Light Rail Transit route (LRT) 
to include stations at Mahon Point and Blackrock. With the provision of these facilities and other 
incentives as part of national policy, it is anticipated that a shift to public transport will occur over 
the construction phase of this scheme. CMATS has provided more certainty for the delivery of 
these enhancements. The Mahon Local Area Plan (now superseded) states that it is an 
objective of the plan to: 

 
 Support the achievement of high levels of modal shift by collaborating with other agencies to improve 

public transport services and influence patterns of employment development to support use of sustainable 
modes and travel by public transport. 

 

 
Figure 3.1: Extract from BusConnects Public Consultation Document 
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Figure 3.2: Extract from CMATS 

 
3.3 Existing bus routes and timetables can be found in Appendix C. 

 
 
 
 
 
 
 
 
 
 
 

  
 
 

 
 
 
 

 
 
 

Figure 3.3: Existing Bus routes in vicinity of the development 
 

3.4 The following isochrone map shows the areas currently accessible by public transport based on 
time of travel from the site.  
Note: The distances include transfers to different services so are indicative only (delay may be 
experienced during transfer)  

 

Site 
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Figure 3.4: Time of travel by Public Transport Options 

 
3.5  Evident from the above map is that current bus provision in the area allows travel to a wide area 

within 30 mins, with many of the main employment centres being within the 20 mins range. This 
is significantly shorter than CSO figures for other areas such as Dublin City 28.9 mins, South 
Dublin 30.6 mins, Waterford City & County 22.4 mins, Limerick City & County 24.2 mins.  

  
A commute time by public transport in excess of 45 mins results in a change in behavioural 
preference away from public transport. It can be concluded that the proposed development site 
by its location will encourage the use of public transport in-line with national policy. 
 

 
3.6  Evident from the above map is that current bus provision in the area allows travel to a wide area 

within 30 mins, with many of the main employment centres being within the 20 mins range. This 
is significantly shorter than CSO figures for other areas such as Dublin City 28.9 mins, South 
Dublin 30.6 mins, Waterford City & County 22.4 mins, Limerick City & County 24.2 mins.  

  
A commute time by public transport in excess of 45 mins results in a change in behavioural 
preference away from public transport. It can be concluded that the proposed development site 
by its location will encourage the use of public transport in-line with national policy. 

  



Estuary View Enterprises 2020 Ltd.  Bessborough Residential Development 
                                                                     
 
 
 

MHL & Associates Ltd.                                                    9 

 

4.0  CYCLE FACILITIES 

4.1  Existing Cycle infrastructure  
 

4.1.1 The site is located in close provimity to the Blackrock railway greenway and benefits greatly 
from recent improvement works to cycle infrastructure in the area. Figure 4.1 shows the existing 
permeability for cyclists for a range of distances from the site. 

 
4.1.2  The recently completed upgrade works along Skehard Rd. have included the provision of 

 cycle lanes enhancing the safety of cyclists travelling the local road network. 
 

4.1.3 The proposed development includes a new pedestrian/cycle bridge over the adjoining Passage 
West Greenway to the west, connecting into the existing down ramp from Mahon providing 
direct access to the greenway and wider areas.  

 
Figure 4.1: Proposed Development: Cycle distance to local area 

 
4.1.3 The cycle range presented relates to the average distance travelled in a specific time (16-19 

km/hr). Cork City Centre falls within the 20 min category based on unrestricted flow through 
junctions. The 30 mins range includes all of the city including the surrounding suburbs. 

Note: The travel speed used is on the low side, an experienced cyclist would have a 26-30km/hr average 
speed, however the speed used is more reflective of the topography in and around Cork City. It should 
also be noted that as a result of the aforementioned topography the inbound from the site to, say the City 
Centre, would be considerably quicker than the outbound trip, so on average it is considered that the 
speed used is appropriate.  
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4.2  Proposed Cycle Infrastructure  

4.2.1 The recent publication of CMATS (Cork Metropolitan Area Transport Study) has given some 
clarity to local projects such as the Skehard Road Realignment and Renewal Project which will 
ultimately provide a direct and dedicated route for cyclists to Cork City centre. 

4.2.2 The Blackrock railway greenway, Skehard Rd., and the R852 are all listed as primary routes per 
the Cycle Network Map in CMATS. 

4.3 A separate quality audit has been prepared by MHL Consulting Engineers specifically relating 
 to walking/cycle and accessibility for the development.  

 
 
5.0  PARKING PROVISION 

5.1 Car and Motorbike Parking Provision 
 

Car and motorbike parking provision for each phase is presented in Table 5.1 and Table 5.2 
below.  
 

Types Total parking 
Off-Street Car Parking No. 76 
Disable Parking No. 6 
Electric Vehicle 
Parking 

No. 16 

Total Number of Car 
Parking Spaces 

No. 98 

Motorbike Parking No. 10 

Table 5.1: Resident Parking Spaces in ‘The Meadows’ (Phase 1) 

 

Types Total parking 
Off-Street Car Parking No. 45 
Disable Parking No. 3 
Electric Vehicle 
Parking 

No. 6 

Total Number of Car 
Parking Spaces 

 
No. 54  

Motorbike Parking No. 5 
 

Table 5.2: Resident Parking Spaces in ‘The Farm’ (Phase 2) 
 
 

The above provision equates to 0.35 car parking spaces per unit in phase 1 and 0.39 car 
parking spaces per unit in phase 2 for residents of the development. 
 
Provision for Disabled Car parking will be in line with the City Council Development plan with 
6% & 5% of car parking spaces provided set aside for disabled car parking in phases 1 & 2 
respectively. 
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Provision for Electric Vehicle charging is in line with the City Council Development plan 
requirement as follows: 

 
Electric Vehicle Parking 
Development providing 10 or more parking spaces shall provide 1) at least one parking space equipped 
with a functioning EV charging point and 2) at least 10% of spaces shall incorporate ducting to allow 
for future fit out of a charging point. 

 
5.2 Bicycle Parking 

5.2.1 Paragraph 4.17 of the Design Standard for New Apartments considers the requirement for 
 bicycle parking/storage and includes the following: 

Quantity – a general minimum standard of 1 cycle storage space per bedroom shall be applied. For 
studio units, at least 1 cycle storage space shall be provided. Visitor cycle parking shall also be 
provided at a standard of 1 space per 2 residential units. 

 
Bicycle parking for the development has been provided for in line with this requirement resulting 
in the following provision for each scheme: 
 

Types Total parking 
Indoor Parking No. 604 
Total Number of 
Bicycle Parking 

 
No. 604 

Table 5.3: Bicycle Parking in ‘The Meadows’ (Phase 1) 

 

Types Total parking 
Indoor Parking No. 330 
Total Number of 
Bicycle Parking 

 
No. 330  

 
Table 5.4: Bicycle Parking in in ‘The Farm’ (Phase 2) 

 
 

All indoor bike spaces provided are placed in secured rooms with outdoor bike spaces provided 
for in covered bike racks outside the buildings. 
 

 

6.0   ALTERNATIVES 

6.1 The development location allows the user a modal choice for commuting to the site. The 
 benefits to the development site are direct and measurable however additional benefits to the 
 wider community should not be ignored. A reduction in car trips implies reduced traffic 
 congestion, enhanced air quality and reduced noise to the surrounding neighbourhood.  

6.2 The types of modal choice investigated as part of the Walking and Cycling Audit carried out 
include: 

• Pedestrian and cycling facilities near the site 
• Public transport  

6.3 In general, car usage patterns can be grouped between city centre sites and out of town sites. 
City centre or suburbs would range from 25% to 35% car usage with out of town sites higher at 
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65% to 90%. This scheme would fall into the former category however national policy related to 
climate change and sustainable travel are expected to impact on the current norms. This 
scheme is compatible with such policy.  

6.4 Provision will be made for car sharing club vehicles for residents within the development. This 
will further lessen the need for individuals to own private vehicles. 

6.4 Pedestrians & Cyclists 

6.4.1 The fully developed mobility plan will promote walking and cycling as part of a daily exercise 
 routine and will provide information on routes, journey times and calories burned. The location 
 of this development would prove helpful for most cyclists and pedestrians. The combination of 
 walking with public transport/ taxi services should also be supported.  

‘’ 30 minutes of aerobic activity, such as a brisk walk, 
per day helps reduce the risk of heart disease’ 

 (Reference, ‘The Route to Sustainable Commuting, An Employers Guide to Mobility 
 Management Plans produced by the Dublin Transportation Office, Kirklees Metropolitan 
 Council and the Irish Energy Centre) 

6.5 Public Transport 

6.5.1 The proposed development is well served by regular bus routes. The availability of a public 
transport system allows users of the proposed development an alternative mode of travel. The 
mobility management plan developed for the completed scheme will include for incentives such 
as; 

• Monthly/annual commuter ticket schemes/offers 
 

• Timetables, routes and maps 
 

• Journey time indicators  

• Government supported programs to encourage people to use public transport (currently 
includes up to a 48% saving on standard pay-over-the-counter charge by means of tax 
saving schemes). 
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7.0  CONCLUSIONS & RECOMMENDATIONS  

7.1 In conclusion, the site location is well situated for the implementation of a Mobility 
 Management Plan promoting alternative modes of transport. 

7.2 All sustainable modes of transport will be promoted as part of a marketing campaign for the site 
which will include actively encouraging public transport, walking and cycling as a real mode of 
transport for residents.  

This can be achieved via the circulation  of useful information such as routes, exercise plans 
etc. Cycle Planner Apps are useful in planning routes that avoid roads with heavy traffic and 
avoid difficult turns at busy junctions. Walking & cycling societies could be formed to create a 
community culture around the activity. Attention should also be drawn to the regular bus routes 
from the City Centre. A bulletin board could be placed in the lobby of apartment blocks or other 
such communal areas where information on all alternative transport modes could be posted. 

7.3 The continued dependence on the motor car is not sustainable into the future. Planning and 
development of new commercial and residential schemes should go hand in hand with a 
transport strategy limiting the dependability on the private motor car. Current national policy 
supports this premise for the development of residential areas. The proposed development 
meets all of the criteria associated with this policy. 

7.4 The continuation and further introduction of government supported programs, including tax 
policy incentives, multi-use (multi-city) bus passes, and bike to work schemes, will continue to 
incentivize people to use more sustainable transport modes in their everyday travel. 

7.5 A Site Plan of the proposed development can be found in Appendix D. 
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APPENDIX A 

 
CORK CITY DEVELOPMENT PLAN MAP 
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APPENDIX B 
 

CORK METROPOLITAN AREA TRANSPORT STRATEGY MAPPING 
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APPENDIX C 

BUS EIREANN INFORMATION 
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Í¿²½¬«¿®§÷

ðéæðë ðéæíð ðèæðë ðèæíë ðçæðë ðçæíë ïðæðë ïðæíë ïïæðë ïïæíë ïîæðë ïîæíë ïíæðë ïíæíë ïìæðë ïìæíë ïëæðë ïëæíð ïêæðð ïêæîë ïêæëë ïéæîë ïèæðð ïèæíð ïçæðë ïçæíë îðæðë îðæíë îïæðë îïæíë îîæðë îîæíë îíæðë îíæíë

Ö¿½±¾
×´¿²¼
øÍ¿²½¬«¿®§
Î¼ ×²¾±«²¼÷

ðéæðê ðéæíï ðèæðê ðèæíê ðçæðê ðçæíê ïðæðê ïðæíê ïïæðê ïïæíê ïîæðê ïîæíê ïíæðê ïíæíê ïìæðê ïìæíê ïëæðê ïëæíï ïêæðï ïêæîê ïêæëê ïéæîê ïèæðï ïèæíï ïçæðê ïçæíê îðæðê îðæíê îïæðê îïæíê îîæðê îîæíê îíæðê îíæíê

Ó¿¸±² Ð±·²¬
Î¼ øÖ±¸²±²
ú Ð»®®±¬¬÷

ðéæðè ðéæíî ðèæðé ðèæíé ðçæðé ðçæíé ïðæðé ïðæíé ïïæðé ïïæíé ïîæðè ïîæíè ïíæðè ïíæíè ïìæðè ïìæíè ïëæðè ïëæíí ïêæðí ïêæîè ïêæëè ïéæîè ïèæðí ïèæíí ïçæðé ïçæíé îðæðé îðæíé îïæðé îïæíé îîæðé îîæíé îíæðé îíæíé

Ó¿¸±² Ð±·²¬
Î¼ øÑ°°
Ý·¬§ Ù¿¬»÷

ðéæðç ðéæíí ðèæðè ðèæíè ðçæðè ðçæíè ïðæðè ïðæíè ïïæðè ïïæíè ïîæðç ïîæíç ïíæðç ïíæíç ïìæðç ïìæíç ïëæðç ïëæíì ïêæðì ïêæîç ïêæëç ïéæîç ïèæðì ïèæíì ïçæðè ïçæíè îðæðè îðæíè îïæðè îïæíè îîæðè îîæíè îíæðè îíæíè

Ó¿¸±² Ð±·²¬
Î¼ øÑ°°
ÝÍÑ Ñºº·½»÷

ðéæïð ðéæíí ðèæðè ðèæíè ðçæðè ðçæíè ïðæðç ïðæíç ïïæðç ïïæíç ïîæïð ïîæìð ïíæïð ïíæìð ïìæïð ïìæìð ïëæïð ïëæíë ïêæðë ïêæíð ïéæðð ïéæíð ïèæðë ïèæíë ïçæðè ïçæíè îðæðè îðæíè îïæðè îïæíè îîæðè îîæíè îíæðè îíæíè

Íµ»¸¿®¼
Î±¿¼
øÍ»®ª·½»
Í¬¿¬·±²÷

ðéæïî ðéæíì ðèæðç ðèæíç ðçæðç ðçæíç ïðæïð ïðæìð ïïæïð ïïæìð ïîæïî ïîæìî ïíæïî ïíæìî ïìæïî ïìæìî ïëæïî ïëæíé ïêæðé ïêæíî ïéæðî ïéæíî ïèæðé ïèæíé ïçæðç ïçæíç îðæðç îðæíç îïæðç îïæíç îîæðç îîæíç îíæðç îíæíç

Íµ»¸¿®¼
Î±¿¼
øÝ´±ª»®
Ô¿©²÷

ðéæïí ðéæíë ðèæïð ðèæìð ðçæïð ðçæìð ïðæïï ïðæìï ïïæïï ïïæìï ïîæïì ïîæìì ïíæïì ïíæìì ïìæïì ïìæìì ïëæïì ïëæíç ïêæðç ïêæíì ïéæðì ïéæíì ïèæðç ïèæíç ïçæïð ïçæìð îðæïð îðæìð îïæïð îïæìð îîæïð îîæìð îíæïð îíæìð

Íµ»¸¿®¼
Î±¿¼ øÑ´¼
Ý´·ºº»÷

ðéæïí ðéæíê ðèæïï ðèæìï ðçæïï ðçæìï ïðæïî ïðæìî ïïæïî ïïæìî ïîæïì ïîæìì ïíæïì ïíæìì ïìæïì ïìæìì ïëæïì ïëæíç ïêæðç ïêæíì ïéæðì ïéæíì ïèæðç ïèæíç ïçæïï ïçæìï îðæïï îðæìï îïæïï îïæìï îîæïï îîæìï îíæïï îíæìï

Íµ»¸¿®¼ Î¼
øÐ¿®µ Ø·´´
Ö½¬²÷

ðéæïë ðéæíé ðèæïî ðèæìî ðçæïî ðçæìî ïðæïí ïðæìí ïïæïí ïïæìí ïîæïë ïîæìë ïíæïë ïíæìë ïìæïë ïìæìë ïëæïë ïëæìð ïêæïð ïêæíë ïéæðë ïéæíë ïèæïð ïèæìð ïçæïî ïçæìî îðæïî îðæìî îïæïî îïæìî îîæïî îîæìî îíæïî îíæìî

Ý¸«®½¸§¿®¼
Ô¿²» øÍ·´ª»®
Õ»§ Þ¿®÷

ðéæïê ðéæíé ðèæïî ðèæìî ðçæïî ðçæìî ïðæïí ïðæìí ïïæïí ïïæìí ïîæïê ïîæìê ïíæïê ïíæìê ïìæïê ïìæìê ïëæïê ïëæìï ïêæïï ïêæíê ïéæðê ïéæíê ïèæïï ïèæìï ïçæïî ïçæìî îðæïî îðæìî îïæïî îïæìî îîæïî îîæìî îíæïî îíæìî

Þ¿´´·²´±«¹¸
Î±¿¼
øÝ¿®®·¹³±®»
Ð¿®µ÷

ðéæïé ðéæíè ðèæïí ðèæìí ðçæïí ðçæìí ïðæïì ïðæìì ïïæïì ïïæìì ïîæïé ïîæìé ïíæïé ïíæìé ïìæïé ïìæìé ïëæïé ïëæìî ïêæïî ïêæíé ïéæðé ïéæíé ïèæïî ïèæìî ïçæïí ïçæìí îðæïí îðæìí îïæïí îïæìí îîæïí îîæìí îíæïí îíæìí

Þ¿´´·²´±«¹¸
Î±¿¼ øÑ°°
Í¸®»©¾«®§
Û¬¿¬»÷

ðéæïè ðéæíç ðèæïì ðèæìì ðçæïì ðçæìì ïðæïë ïðæìë ïïæïë ïïæìë ïîæïè ïîæìè ïíæïè ïíæìè ïìæïè ïìæìè ïëæïè ïëæìí ïêæïí ïêæíè ïéæðè ïéæíè ïèæïí ïèæìí ïçæïí ïçæìí îðæïí îðæìí îïæïí îïæìí îîæïí îîæìí îíæïí îíæìí

Þ¿´´·²´±«¹¸
Î±¿¼
øÍ«²¼®·ª»
Ð¿®µ÷

ðéæïç ðéæíç ðèæïì ðèæìì ðçæïì ðçæìì ïðæïê ïðæìê ïïæïê ïïæìê ïîæïç ïîæìç ïíæïç ïíæìç ïìæïç ïìæìç ïëæïç ïëæìì ïêæïì ïêæíç ïéæðç ïéæíç ïèæïì ïèæìì ïçæïì ïçæìì îðæïì îðæìì îïæïì îïæìì îîæïì îîæìì îíæïì îíæìì

Þ¿´´·²´±«¹¸
Î±¿¼ øÑ°°
Ý±³³«²·¬§
Ý»²¬®»÷

ðéæîð ðéæìð ðèæïë ðèæìë ðçæïë ðçæìë ïðæïê ïðæìê ïïæïê ïïæìê ïîæïç ïîæìç ïíæïç ïíæìç ïìæïç ïìæìç ïëæïç ïëæìì ïêæïì ïêæíç ïéæðç ïéæíç ïèæïì ïèæìì ïçæïì ïçæìì îðæïì îðæìì îïæïì îïæìì îîæïì îîæìì îíæïì îíæìì

Þ¿´´·²´±«¹¸
Î±¿¼ øÐ·½
Ü« Ö»® Ð¿®µ÷

ðéæîð ðéæìð ðèæïë ðèæìë ðçæïë ðçæìë ïðæïé ïðæìé ïïæïé ïïæìé ïîæîð ïîæëð ïíæîð ïíæëð ïìæîð ïìæëð ïëæîð ïëæìë ïêæïë ïêæìð ïéæïð ïéæìð ïèæïë ïèæìë ïçæïë ïçæìë îðæïë îðæìë îïæïë îïæìë îîæïë îîæìë îíæïë îíæìë

Þ¿´´·²´±«¹¸
Î±¿¼ øÑ°°
Ñ«® Ô¿¼§
Ý¸«®½¸÷

ðéæîï ðéæìï ðèæïê ðèæìê ðçæïê ðçæìê ïðæïé ïðæìé ïïæïé ïïæìé ïîæîð ïîæëð ïíæîð ïíæëð ïìæîð ïìæëð ïëæîð ïëæìë ïêæïë ïêæìð ïéæïð ïéæìð ïèæïë ïèæìë ïçæïë ïçæìë îðæïë îðæìë îïæïë îïæìë îîæïë îîæìë îíæïë îíæìë

Þ¿´´·²´±«¹¸
Î±¿¼
øÕ²±½µ®»¿÷

ðéæîí ðéæìî ðèæïé ðèæìé ðçæïé ðçæìé ïðæïè ïðæìè ïïæïè ïïæìè ïîæîï ïîæëï ïíæîï ïíæëï ïìæîï ïìæëï ïëæîï ïëæìê ïêæïê ïêæìï ïéæïï ïéæìï ïèæïê ïèæìê ïçæïê ïçæìê îðæïê îðæìê îïæïê îïæìê îîæïê îîæìê îíæïê îíæìê

Ü±«¹´¿
Î±¿¼
øÞ»´´¿·®
Ö«²½¬·±²÷

ðéæîì ðéæìî ðèæïé ðèæìé ðçæïé ðçæìé ïðæïç ïðæìç ïïæïç ïïæìç ïîæîî ïîæëî ïíæîî ïíæëî ïìæîî ïìæëî ïëæîî ïëæìé ïêæïé ïêæìî ïéæïî ïéæìî ïèæïé ïèæìé ïçæïé ïçæìé îðæïé îðæìé îïæïé îïæìé îîæïé îîæìé îíæïé îíæìé

Ü±«¹´¿
Î±¿¼ øÍ¬
Ú·²¾¿®®
Ø±°·¬¿´÷

ðéæîë ðéæìí ðèæïè ðèæìè ðçæïè ðçæìè ïðæïç ïðæìç ïïæïç ïïæìç ïîæîì ïîæëì ïíæîì ïíæëì ïìæîì ïìæëì ïëæîì ïëæìç ïêæïç ïêæìí ïéæïí ïéæìí ïèæïè ïèæìè ïçæïè ïçæìè îðæïè îðæìè îïæïè îïæìè îîæïè îîæìè îíæïè îíæìè

Í±«¬¸»®²
Î±¿¼
øÝ¿°©»´´ Î¼
Ö«²½¬·±²÷

ðéæîê ðéæìì ðèæïç ðèæìç ðçæïç ðçæìç ïðæîð ïðæëð ïïæîð ïïæëð ïîæîë ïîæëë ïíæîë ïíæëë ïìæîë ïìæëë ïëæîë ïëæëð ïêæîð ïêæìì ïéæïì ïéæìì ïèæïç ïèæìç ïçæïç ïçæìç îðæïç îðæìç îïæïç îïæìç îîæïç îîæìç îíæïç îíæìç

×²º·®³¿®§
Î±¿¼ øÍ¬
Ö±¸²
Ý±´´»¹»÷

ðéæîè ðéæìë ðèæîð ðèæëð ðçæîð ðçæëð ïðæîï ïðæëï ïïæîï ïïæëï ïîæîé ïîæëé ïíæîé ïíæëé ïìæîé ïìæëé ïëæîé ïëæëî ïêæîî ïêæìë ïéæïë ïéæìë ïèæîð ïèæëð ïçæîð ïçæëð îðæîð îðæëð îïæîð îïæëð îîæîð îîæëð îíæîð îíæëð

Í±«¬¸
Ì»®®¿½»
øÑ°° ×®·¸
Ð»²·±²÷

ðéæîè ðéæìê ðèæîï ðèæëï ðçæîï ðçæëï ïðæîî ïðæëî ïïæîî ïïæëî ïîæîè ïîæëè ïíæîè ïíæëè ïìæîè ïìæëè ïëæîè ïëæëí ïêæîí ïêæìê ïéæïê ïéæìê ïèæîï ïèæëï ïçæîï ïçæëï îðæîï îðæëï îïæîï îïæëï îîæîï îîæëï îíæîï îíæëï

Ù»±®¹»ù
Ï«¿§
øß¾¾»§
Ý±«®¬
Ø±«»÷

ðéæîç ðéæìé ðèæîî ðèæëî ðçæîî ðçæëî ïðæîí ïðæëí ïïæîí ïïæëí ïîæîç ïîæëç ïíæîç ïíæëç ïìæîç ïìæëç ïëæîç ïëæëì ïêæîì ïêæìé ïéæïé ïéæìé ïèæîî ïèæëî ïçæîî ïçæëî îðæîî îðæëî îïæîî îïæëî îîæîî îîæëî îíæîî îíæëî

Ù®¿²¼
Ð¿®¿¼» øÝ·¬§
Ô·¾®¿®§÷

ðéæíí ðéæëï ðèæîê ðèæëê ðçæîê ðçæëê ïðæîë ïðæëë ïïæîë ïïæëë ïîæíì ïíæðì ïíæíì ïìæðì ïìæíì ïëæðì ïëæíì ïëæëç ïêæîç ïêæëî ïéæîî ïéæëî ïèæîé ïèæëé ïçæîê ïçæëê îðæîê îðæëê îïæîê îïæëê îîæîê îîæëê îíæîê îíæëê

Í¬ò Ð¿¬®·½µ
Í¬
øÜ®¿©¾®·¼¹»
Í¬ Ö½¬²÷

ß®® ðéæíë ðéæëí ðèæîè ðèæëè ðçæîè ðçæëè ïðæîé ïðæëé ïïæîé ïïæëé ïîæíê ïíæðê ïíæíê ïìæðê ïìæíê ïëæðê ïëæíê ïêæðï ïêæíï ïêæëì ïéæîì ïéæëì ïèæîç ïèæëç ïçæîè ïçæëè îðæîè îðæëè îïæîè îïæëè îîæîè îîæëè îíæîè îíæëè

Í¬ò Ð¿¬®·½µ
Í¬
øÜ®¿©¾®·¼¹»
Í¬ Ö½¬²÷

Ü»° ðêæíë ðéæðë ðéæíè ðéæëê ðèæíï ðçæðï ðçæíï ïðæðï ïðæíð ïïæðë ïïæíð ïîæðð ïîæíç ïíæðç ïíæíç ïìæðç ïìæíç ïëæðç ïëæíç ïêæðì ïêæíì ïêæëé ïéæîé ïéæëé ïèæíî ïçæðî ïçæíð îðæðð îðæíð îïæðð îïæíð îîæðð îîæíð îíæðð

Ë°°»® Ö±¸²
Í¬®»»¬
øÓ¿´¼®±²
Ø±¬»´÷

ðêæíè ðéæðè ðéæìï ðéæëè ðèæíí ðçæðí ðçæíí ïðæðí ïðæíí ïïæðè ïïæíí ïîæðí ïîæìî ïíæïî ïíæìî ïìæïî ïìæìî ïëæïî ïëæìî ïêæðé ïêæíé ïéæðð ïéæíð ïèæðð ïèæíë ïçæðë ïçæíî îðæðî îðæíî îïæðî îïæíî îîæðî îîæíî îíæðî

É¿¬»®½±«®»
Î±¿¼
øÞ´¿½µ°±±´
Ð¸¿®³¿½§÷

ðêæíç ðéæðç ðéæìî ðéæëç ðèæíì ðçæðì ðçæíì ïðæðì ïðæíì ïïæðç ïïæíì ïîæðì ïîæìí ïíæïí ïíæìí ïìæïí ïìæìí ïëæïí ïëæìí ïêæðè ïêæíè ïéæðï ïéæíï ïèæðï ïèæíê ïçæðê ïçæíí îðæðí îðæíí îïæðí îïæíí îîæðí îîæíí îíæðí

É¿¬»®½±«®»
Î±¿¼
øÞ´¿½µ°±±´
Ø»¿´¬¸ Ý¬®÷

ðêæìð ðéæïð ðéæìí ðèæðð ðèæíë ðçæðë ðçæíë ïðæðë ïðæíë ïïæïð ïïæíë ïîæðë ïîæìì ïíæïì ïíæìì ïìæïì ïìæìì ïëæïì ïëæìì ïêæðç ïêæíç ïéæðî ïéæíî ïèæðî ïèæíé ïçæðé ïçæíì îðæðì îðæíì îïæðì îïæíì îîæðì îîæíì îíæðì

É¿¬»®½±«®»
Î¼
øÞ´¿½µ°±±´
Ý¸«®½¸÷

ðêæìï ðéæïï ðéæìì ðèæðï ðèæíê ðçæðê ðçæíê ïðæðê ïðæíê ïïæïï ïïæíê ïîæðê ïîæìë ïíæïë ïíæìë ïìæïë ïìæìë ïëæïë ïëæìë ïêæïð ïêæìð ïéæðí ïéæíí ïèæðí ïèæíè ïçæðè ïçæíì îðæðì îðæíì îïæðì îïæíì îîæðì îîæíì îíæðì

Ü«¾´·²
Í¬®»»¬
øÜ«²²»÷

ðêæìî ðéæïî ðéæìë ðèæðî ðèæíé ðçæðé ðçæíé ïðæðé ïðæíé ïïæïî ïïæíé ïîæðé ïîæìê ïíæïê ïíæìê ïìæïê ïìæìê ïëæïê ïëæìê ïêæïï ïêæìï ïéæðì ïéæíì ïèæðì ïèæíç ïçæðç ïçæíë îðæðë îðæíë îïæðë îïæíë îîæðë îîæíë îíæðë

ÓÑÒÜßÇ ÌÑ ÚÎ×ÜßÇ

ÎÑËÌÛ îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë îïë

Ü«¾´·²
Í¬®»»¬
øË´¬»®
Þ¿²µ÷

ðêæìí ðéæïí ðéæìê ðèæðî ðèæíé ðçæðé ðçæíé ïðæðé ïðæíè ïïæïí ïïæíè ïîæðè ïîæìé ïíæïé ïíæìé ïìæïé ïìæìé ïëæïé ïëæìé ïêæïî ïêæìî ïéæðë ïéæíë ïèæðë ïèæìð ïçæïð ïçæíê îðæðê îðæíê îïæðê îïæíê îîæðê îîæíê îíæðê

Î»¼ Ú±®¹»
Î±¿¼
øÍ«²¾»¿³÷

ðêæìì ðéæïì ðéæìé ðèæðí ðèæíè ðçæðè ðçæíè ïðæðè ïðæíç ïïæïì ïïæíç ïîæðç ïîæìè ïíæïè ïíæìè ïìæïè ïìæìè ïëæïè ïëæìè ïêæïí ïêæìí ïéæðê ïéæíê ïèæðê ïèæìï ïçæïï ïçæíé îðæðé îðæíé îïæðé îïæíé îîæðé îîæíé îíæðé

Ó¿´´±©
Î±¿¼
øÐ´¿²»¬
Ý±³°´»¨÷
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Ü«¾´·² Í¬®»»¬
øÑ°°
Ü«²²»÷

ðéæðé ðéæíé ðèæðî ðèæíî ðçæðî ðçæíé ïðæðé ïðæíé ïïæðé ïïæíé ïîæðé ïîæíé ïíæïð ïíæìð ïìæïð ïìæìð ïëæïð ïëæìð ïêæïí ïêæìè ïéæîè ïéæëè ïèæîë ïèæëî ïçæîî ïçæëî îðæïè îðæíí îðæëè îïæîí îïæëí îîæîí îîæëí îíæîí îíæìè

É¿¬»®½±«®»
Î±¿¼ øÑ°°
Þ´¿½µ°±±´
Ý¸«®½¸÷

ðéæðè ðéæíè ðèæðí ðèæíí ðçæðí ðçæíè ïðæðè ïðæíè ïïæðè ïïæíè ïîæðè ïîæíè ïíæïï ïíæìï ïìæïï ïìæìï ïëæïï ïëæìï ïêæïì ïêæìç ïéæîç ïéæëç ïèæîê ïèæëí ïçæîí ïçæëí îðæïç îðæíì îðæëç îïæîì îïæëì îîæîì îîæëì îíæîì îíæìç

É¿¬»®½±«®»
Î¼ øÑ°°
Ó¿¨±´
Ù¿®¿¹»÷

ðéæðç ðéæíç ðèæðì ðèæíì ðçæðì ðçæíç ïðæïð ïðæìð ïïæïð ïïæìð ïîæïð ïîæìð ïíæïí ïíæìí ïìæïí ïìæìí ïëæïí ïëæìí ïêæïê ïêæëï ïéæíï ïèæðï ïèæîè ïèæëë ïçæîë ïçæëë îðæîð îðæíë îïæðð îïæîë îïæëë îîæîë îîæëë îíæîë îíæëð

É¿¬»®½±«®»
Î¼
øÝ±²¬»´´¿¬·±²
Þ¿®÷

ðéæïð ðéæìð ðèæðë ðèæíë ðçæðë ðçæìð ïðæïï ïðæìï ïïæïï ïïæìï ïîæïï ïîæìï ïíæïì ïíæìì ïìæïì ïìæìì ïëæïì ïëæìì ïêæïé ïêæëî ïéæíî ïèæðî ïèæîç ïèæëê ïçæîê ïçæëê îðæîï îðæíê îïæðï îïæîê îïæëê îîæîê îîæëê îíæîê îíæëï

Ý¿³¼»²
Ï«¿§ øÞ®·¼¹»
Í¬®»»¬÷

ðéæïì ðéæìì ðèæðç ðèæíç ðçæðç ðçæìì ïðæïì ïðæìì ïïæïì ïïæìì ïîæïì ïîæìì ïíæïé ïíæìé ïìæïé ïìæìé ïëæïé ïëæìé ïêæîð ïêæëë ïéæíë ïèæðë ïèæíî ïçæðð ïçæíð îðæðð îðæîë îðæìð îïæðë îïæíð îîæðð îîæíð îíæðð îíæíð îíæëë

Í¬ò Ð¿¬®·½µ
Í¬®»»¬ øÞ®±©²
Ì¸±³¿ ß÷

ß®® ðéæïé ðéæìé ðèæïî ðèæìî ðçæïî ðçæìé ïðæïè ïðæìè ïïæïè ïïæìè ïîæïè ïîæìè ïíæîï ïíæëï ïìæîï ïìæëï ïëæîï ïëæëï ïêæîì ïêæëç ïéæíç ïèæðç ïèæíê ïçæðí ïçæíí îðæðí îðæîé îðæìî îïæðé îïæíî îîæðî îîæíî îíæðî îíæíî îíæëé

Í¬ò Ð¿¬®·½µ
Í¬®»»¬ øÞ®±©²
Ì¸±³¿ ß÷

Ü»° ðêæíð ðéæðð ðéæîð ðéæëð ðèæïë ðèæìë ðçæïë ðçæëð ïðæîï ïðæëï ïïæîï ïïæëï ïîæîï ïîæëï ïíæîì ïíæëì ïìæîì ïìæëì ïëæîì ïëæëì ïêæîé ïéæðî ïéæìî ïèæïî ïèæíç ïçæðë ïçæíë îðæðë îðæìì îïæðç îïæíì îîæðì îîæíì îíæðì

Í¬ Ð¿¬®·½µ Í¬
øÐ®·²½» Í¬
Ö«²½¬·±²÷

ðêæíð ðéæðð ðéæîð ðéæëð ðèæïë ðèæìë ðçæïë ðçæëð ïðæîï ïðæëï ïïæîï ïïæëï ïîæîï ïîæëï ïíæîë ïíæëë ïìæîë ïìæëë ïëæîë ïëæëë ïêæîè ïéæðí ïéæìí ïèæïí ïèæìð ïçæðë ïçæíë îðæðë îðæìì îïæðç îïæíì îîæðì îîæíì îíæðì

Ù®¿²¼
Ð¿®¿¼»
øÜ¿§¾®»¿µ÷

ðêæíî ðéæðî ðéæîî ðéæëî ðèæïé ðèæìé ðçæïé ðçæëî ïðæîí ïðæëí ïïæîí ïïæëí ïîæîí ïîæëí ïíæîé ïíæëé ïìæîé ïìæëé ïëæîé ïëæëé ïêæíð ïéæðë ïéæìë ïèæïë ïèæìî ïçæðé ïçæíé îðæðé îðæìë îïæïð îïæíë îîæðë îîæíë îíæðë

Í±«¬¸ Ó¿´´
øÊØ× Ø±«»
Í¬±° ß÷

ðêæíí ðéæðí ðéæîí ðéæëí ðèæïè ðèæìè ðçæïè ðçæëí ïðæîë ïðæëë ïïæîë ïïæëë ïîæîë ïîæëë ïíæîç ïíæëç ïìæîç ïìæëç ïëæîç ïëæëç ïêæíî ïéæðé ïéæìé ïèæïé ïèæìì ïçæðè ïçæíè îðæðè îðæìê îïæïï îïæíê îîæðê îîæíê îíæðê

Ý±®µ Ý·¬§ Ø¿´´ ðêæíì ðéæðì ðéæîì ðéæëì ðèæïç ðèæìç ðçæïç ðçæëì ïðæîê ïðæëê ïïæîê ïïæëê ïîæîê ïîæëê ïíæíð ïìæðð ïìæíð ïëæðð ïëæíð ïêæðð ïêæíí ïéæðè ïéæìè ïèæïè ïèæìë ïçæðç ïçæíç îðæðç îðæìé îïæïî îïæíé îîæðé îîæíé îíæðé

Í±«¬¸»®² Î¼
øÑ°° Ñ©´
Ð®·²¬»®÷

ðêæíê ðéæðê ðéæîê ðéæëê ðèæîï ðèæëï ðçæîï ðçæëê ïðæîè ïðæëè ïïæîè ïïæëè ïîæîè ïîæëè ïíæíî ïìæðî ïìæíî ïëæðî ïëæíî ïêæðî ïêæíë ïéæïð ïéæëð ïèæîð ïèæìé ïçæïï ïçæìï îðæïï îðæìç îïæïì îïæíç îîæðç îîæíç îíæðç

Ü±«¹´¿
Î±¿¼ øÑ°° Í¬
Ú·²¾¿®®
Ø±°·¬¿´÷

ðêæíé ðéæðé ðéæîé ðéæëé ðèæîî ðèæëî ðçæîî ðçæëé ïðæîç ïðæëç ïïæîç ïïæëç ïîæîç ïîæëç ïíæíí ïìæðí ïìæíí ïëæðí ïëæíí ïêæðí ïêæíê ïéæïï ïéæëï ïèæîï ïèæìè ïçæïî ïçæìî îðæïî îðæëð îïæïë îïæìð îîæïð îîæìð îíæïð

Ü±«¹´¿
Î±¿¼
øÙ´»²¹»¸
Þ»´´¿·®÷

ðêæíè ðéæðè ðéæîè ðéæëè ðèæîí ðèæëí ðçæîí ðçæëè ïðæíð ïïæðð ïïæíð ïîæðð ïîæíð ïíæðð ïíæíì ïìæðì ïìæíì ïëæðì ïëæíì ïêæðì ïêæíé ïéæïî ïéæëî ïèæîî ïèæìç ïçæïí ïçæìí îðæïí îðæëï îïæïê îïæìï îîæïï îîæìï îíæïï

Þ¿´´·²´±«¹¸
Î±¿¼ øÑ°°
Õ²±½µ®»¿
Ô¿©²÷

ðêæíç ðéæðç ðéæîç ðéæëç ðèæîì ðèæëì ðçæîì ðçæëç ïðæíï ïïæðï ïïæíï ïîæðï ïîæíï ïíæðï ïíæíë ïìæðë ïìæíë ïëæðë ïëæíë ïêæðë ïêæíè ïéæïí ïéæëí ïèæîí ïèæëð ïçæïì ïçæìì îðæïì îðæëî îïæïé îïæìî îîæïî îîæìî îíæïî

Þ¿´´·²´±«¹¸
Î±¿¼ øÑ«®
Ô¿¼§ Ý¸«®½¸÷

ðêæíç ðéæðç ðéæîç ðéæëç ðèæîì ðèæëì ðçæîì ðçæëç ïðæíî ïïæðî ïïæíî ïîæðî ïîæíî ïíæðî ïíæíë ïìæðë ïìæíë ïëæðë ïëæíë ïêæðë ïêæíè ïéæïí ïéæëí ïèæîí ïèæëð ïçæïë ïçæìë îðæïë îðæëî îïæïé îïæìî îîæïî îîæìî îíæïî

Þ¿´´·²´±«¹¸
Î±¿¼
øÝ±³³«²·¬§
Ý»²¬®»÷

ðêæìð ðéæïð ðéæíð ðèæðð ðèæîë ðèæëë ðçæîë ïðæðð ïðæíî ïïæðî ïïæíî ïîæðî ïîæíî ïíæðî ïíæíê ïìæðê ïìæíê ïëæðê ïëæíê ïêæðê ïêæíç ïéæïì ïéæëì ïèæîì ïèæëï ïçæïê ïçæìê îðæïê îðæëí îïæïè îïæìí îîæïí îîæìí îíæïí

Þ¿´´·²´±«¹¸
Î±¿¼ øÑ°°
Í«²¼®·ª»
Ð¿®µ÷

ðêæìð ðéæïð ðéæíð ðèæðð ðèæîë ðèæëë ðçæîë ïðæðð ïðæíí ïïæðí ïïæíí ïîæðí ïîæíí ïíæðí ïíæíé ïìæðé ïìæíé ïëæðé ïëæíé ïêæðé ïêæìð ïéæïë ïéæëë ïèæîë ïèæëî ïçæïê ïçæìê îðæïê îðæëí îïæïè îïæìí îîæïí îîæìí îíæïí

Þ¿´´·²´±«¹¸
Î±¿¼
øÍ¸®»©¾«®§
Û¬¿¬»÷

ðêæìï ðéæïï ðéæíï ðèæðï ðèæîê ðèæëê ðçæîê ïðæðï ïðæíì ïïæðì ïïæíì ïîæðì ïîæíì ïíæðì ïíæíè ïìæðè ïìæíè ïëæðè ïëæíè ïêæðè ïêæìï ïéæïê ïéæëê ïèæîê ïèæëí ïçæïé ïçæìé îðæïé îðæëì îïæïç îïæìì îîæïì îîæìì îíæïì

Þ¿´´·²´±«¹¸
Î±¿¼ øÑ°°
Ý¿®®·¹³±®»
Ð¿®µ÷

ðêæìï ðéæïï ðéæíï ðèæðï ðèæîê ðèæëê ðçæîê ïðæðï ïðæíë ïïæðë ïïæíë ïîæðë ïîæíë ïíæðë ïíæíç ïìæðç ïìæíç ïëæðç ïëæíç ïêæðç ïêæìî ïéæïé ïéæëé ïèæîé ïèæëì ïçæïè ïçæìè îðæïè îðæëì îïæïç îïæìì îîæïì îîæìì îíæïì

Ý¸«®½¸§¿®¼
Ô¿²»
øÍ·´ª»®¼¿´»÷

ðêæìî ðéæïî ðéæíî ðèæðî ðèæîé ðèæëé ðçæîé ïðæðî ïðæíê ïïæðê ïïæíê ïîæðê ïîæíê ïíæðê ïíæìð ïìæïð ïìæìð ïëæïð ïëæìð ïêæïð ïêæìí ïéæïè ïéæëè ïèæîè ïèæëë ïçæïç ïçæìç îðæïç îðæëë îïæîð îïæìë îîæïë îîæìë îíæïë

Íµ»¸¿®¼
Î±¿¼
øÑ°°±·¬»
Ð¿®µ Ø·´´÷

ðêæìí ðéæïí ðéæíí ðèæðí ðèæîè ðèæëè ðçæîè ïðæðí ïðæíé ïïæðé ïïæíé ïîæðé ïîæíé ïíæðé ïíæìï ïìæïï ïìæìï ïëæïï ïëæìï ïêæïï ïêæìì ïéæïç ïéæëç ïèæîç ïèæëê ïçæîð ïçæëð îðæîð îðæëê îïæîï îïæìê îîæïê îîæìê îíæïê

Íµ»¸¿®¼
Î±¿¼
øß¸´»·¹¸
Î·»÷

ðêæìí ðéæïí ðéæíí ðèæðí ðèæîè ðèæëè ðçæîè ïðæðí ïðæíé ïïæðé ïïæíé ïîæðé ïîæíé ïíæðé ïíæìî ïìæïî ïìæìî ïëæïî ïëæìî ïêæïî ïêæìë ïéæîð ïèæðð ïèæíð ïèæëé ïçæîï ïçæëï îðæîï îðæëé îïæîî îïæìé îîæïé îîæìé îíæïé

Íµ»¸¿®¼
Î±¿¼ øÑ°°
Ý´±ª»® Ô¿©²÷

ðêæìì ðéæïì ðéæíì ðèæðì ðèæîç ðèæëç ðçæîç ïðæðì ïðæíè ïïæðè ïïæíè ïîæðè ïîæíè ïíæðè ïíæìî ïìæïî ïìæìî ïëæïî ïëæìî ïêæïî ïêæìë ïéæîð ïèæðð ïèæíð ïèæëé ïçæîï ïçæëï îðæîï îðæëé îïæîî îïæìé îîæïé îîæìé îíæïé

Íµ»¸¿®¼
Î±¿¼ ø
Ý´±²¬¿®º
Û¬¿¬»÷

ðêæìë ðéæïë ðéæíë ðèæðë ðèæíð ðçæðð ðçæíð ïðæðë ïðæíç ïïæðç ïïæíç ïîæðç ïîæíç ïíæðç ïíæìí ïìæïí ïìæìí ïëæïí ïëæìí ïêæïí ïêæìê ïéæîï ïèæðï ïèæíï ïèæëè ïçæîî ïçæëî îðæîî îðæëè îïæîí îïæìè îîæïè îîæìè îíæïè

Íµ»¸¿®¼
Î±¿¼ øÑ°°
Í»®ª·½»
Í¬¿¬·±²÷

ðêæìë ðéæïë ðéæíë ðèæðë ðèæíð ðçæðð ðçæíð ïðæðë ïðæíç ïïæðç ïïæíç ïîæðç ïîæíç ïíæðç ïíæìì ïìæïì ïìæìì ïëæïì ïëæìì ïêæïì ïêæìé ïéæîî ïèæðî ïèæíî ïèæëç ïçæîí ïçæëí îðæîí îðæëè îïæîí îïæìè îîæïè îîæìè îíæïè

Ó¿¸±² Ð±·²¬
Î¼ øÝÍÑ
Ñºº·½»÷

ðêæìê ðéæïê ðéæíê ðèæðê ðèæíï ðçæðï ðçæíï ïðæðê ïðæìð ïïæïð ïïæìð ïîæïð ïîæìð ïíæïð ïíæìë ïìæïë ïìæìë ïëæïë ïëæìë ïêæïë ïêæìè ïéæîí ïèæðí ïèæíí ïçæðð ïçæîì ïçæëì îðæîì îðæëç îïæîì îïæìç îîæïç îîæìç îíæïç

Ó¿¸±² Ð±·²¬
Î¼ øÝ·¬§
Ù¿¬»÷

ðêæìé ðéæïé ðéæíé ðèæðé ðèæíî ðçæðî ðçæíî ïðæðé ïðæìï ïïæïï ïïæìï ïîæïï ïîæìï ïíæïï ïíæìê ïìæïê ïìæìê ïëæïê ïëæìê ïêæïê ïêæìç ïéæîì ïèæðì ïèæíì ïçæðï ïçæîë ïçæëë îðæîë îïæðð îïæîë îïæëð îîæîð îîæëð îíæîð

Ó¿¸±² Ð±·²¬
Î¼ øÓ¿¸±²
Ð±·²¬ Ý»²¬®»÷

ðêæìè ðéæïè ðéæíè ðèæðè ðèæíí ðçæðí ðçæíí ïðæðè ïðæìí ïïæïí ïïæìí ïîæïí ïîæìí ïíæïí ïíæìé ïìæïé ïìæìé ïëæïé ïëæìé ïêæïé ïêæëð ïéæîë ïèæðë ïèæíë ïçæðî ïçæîê ïçæëê îðæîê îïæðð îïæîë îïæëð îîæîð îîæëð îíæîð

Ö¿½±¾ ×´¿²¼
øÍ¿²½¬«¿®§
Î¼
Ñ«¬¾±«²¼÷

ðêæëð ðéæîð ðéæìð ðèæïð ðèæíë ðçæðë ðçæíë ïðæïð ïðæìë ïïæïë ïïæìë ïîæïë ïîæìë ïíæïë ïíæìç ïìæïç ïìæìç ïëæïç ïëæìç ïêæïç ïêæëî ïéæîé ïèæðé ïèæíé ïçæðì ïçæîè ïçæëè îðæîè îïæðï îïæîê îïæëï îîæîï îîæëï îíæîï

Ö¿½±¾ ×´¿²¼
øÌ¸»
Í¿²½¬«¿®§÷

ðêæëð ðéæîð ðéæìð ðèæïð ðèæíë ðçæðë ðçæíë ïðæïð ïðæìë ïïæïë ïïæìë ïîæïë ïîæìë ïíæïë ïíæëð ïìæîð ïìæëð ïëæîð ïëæëð ïêæîð ïêæëí ïéæîè ïèæðè ïèæíè ïçæðë ïçæîè ïçæëè îðæîè îïæðî îïæîé îïæëî îîæîî îîæëî îíæîî

Ú±´´±© « ±² Ì©·¬¬»®æ à¾«»·®»¿²²

±® Ú¿½»¾±±µæ ©©©òº¿½»¾±±µò½±³ñ¾«»·®»¿²²

Ú±® º«®¬¸»® ·²º±®³¿¬·±² °¸±²»æ Þ« á·®»¿²² ïèëð èíê êïï

Ì¿¾´» Ò±ò

ÝÑÎÕ ×ÒÍÌ×ÌËÌÛ ÑÚ ÌÛÝØÒÑÔÑÙÇ ó ÝòËòØ ó ÌÑÙØÛÎ ó
ÞßÔÔÇÐØÛØßÒÛ ó ÜÑËÙÔßÍ ó Î×ÒÙÓßØÑÒ ó ÓßØÑÒ ÐÑ×ÒÌñÝ×ÌÇ

ÙßÌÛ
îïç

ÓÑÒÜßÇ ÌÑ ÚÎ×ÜßÇ

ÎÑËÌÛ îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç

Î·²¹³¿¸±²
Î±¿¼ øÑ°°
Ù¿®¼¿ Í¬²÷

ðéæðð

Î·²¹³¿¸±²
Î±¿¼ øÙßß
Ð·¬½¸÷

ðéæðï

Þ¿´´·²«®» ßª»
øÍ¬ Ó·½¸¿»´
Ý»³»¬»®§÷

ðéæðî

Í¬ Ó·½¸»¿´
Ü®·ª»
øÓ¿¸±² Ð±·²¬
ÍÝ÷

ðéæðí

Í¬ Ó·½¸»¿´
Ü®·ª» øÝ·¬§
Ù¿¬»÷

ðéæðì

Ó¿¸±² Ð±·²¬
Î¼ øÑ°° Ý·¬§
Ù¿¬»÷

ðéæðë ðéæëë ðçæðë ïðæðë ïïæðë ïîæðë ïíæðë ïìæðë ïëæðë ïêæðë ïéæðë ïèæðë

Ó¿¸±² Ð±·²¬
Î¼ øÑ°°
ÝÍÑ Ñºº·½»÷

ðéæðê ðéæëê ðçæðê ïðæðê ïïæðê ïîæðê ïíæðê ïìæðê ïëæðê ïêæðê ïéæðê ïèæðê

Íµ»¸¿®¼
Î±¿¼
øÍ»®ª·½»
Í¬¿¬·±²÷

ðéæðé ðéæëé ðçæðé ïðæðé ïïæðé ïîæðé ïíæðé ïìæðé ïëæðé ïêæðé ïéæðé ïèæðé

Íµ»¸¿®¼
Î±¿¼ øÝ´±ª»®
Ô¿©²÷

ðéæðè ðéæëè ðçæðè ïðæðç ïïæðç ïîæðè ïíæðè ïìæðè ïëæðè ïêæðç ïéæðè ïèæðè

Íµ»¸¿®¼
Î±¿¼ øÑ´¼
Ý´·ºº»÷

ðéæðç ðéæëç ðçæðç ïðæïð ïïæïð ïîæðç ïíæðç ïìæðç ïëæðç ïêæïð ïéæðç ïèæðç

Íµ»¸¿®¼ Î¼
øÐ¿®µ Ø·´´
Ö½¬²÷

ðéæïð ðèæðð ðçæïð ïðæïð ïïæïð ïîæïð ïíæïð ïìæïð ïëæïð ïêæïð ïéæïð ïèæïð

É»´´ Î±¿¼
øÌ»³°´»²±»
Ø±«»÷

ðéæïï ðèæðï ðçæïï ïðæïï ïïæïï ïîæïï ïíæïï ïìæïï ïëæïï ïêæïï ïéæïï ïèæïï



ÓÑÒÜßÇ ÌÑ ÚÎ×ÜßÇ

ÎÑËÌÛ îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç

Ü±«¹´¿
Ê·´´¿¹» Û¿¬ ø
Í»®ª·½»
Í¬¿¬·±²÷

ðéæïî ðèæðî ðçæïî ïðæïì ïïæïì ïîæïî ïíæïî ïìæïî ïëæïî ïêæïì ïéæïî ïèæïî

Ü±«¹´¿
øÝ¸«®½¸ Í¬
ß³»²·¬§
Ð¿®µ÷

ðéæïì ðèæðì ðçæïì ïðæïë ïïæïë ïîæïì ïíæïì ïìæïì ïëæïì ïêæïë ïéæïì ïèæïì

É»¬
Ü±«¹´¿
Í¬®»»¬
øÜ·²±ù÷

ðéæïê ðèæðê ðçæïê ïðæïê ïïæïê ïîæïê ïíæïê ïìæïê ïëæïê ïêæïê ïéæïê ïèæïê

Í±«¬¸
Ü±«¹´¿
Î±¿¼ øÑ°°
Ý±³³«²·¬§
Í½¸÷

ðéæïé ðèæðé ðçæïé ïðæïé ïïæïé ïîæïé ïíæïé ïìæïé ïëæïé ïêæïé ïéæïé ïèæïé

Í±«¬¸
Ü±«¹´¿
Î±¿¼ øÕ¿§
Þ´¿½µ
Ú´±®·¬÷

ðéæïç ðèæðç ðçæïç ïðæïé ïïæïé ïîæïç ïíæïç ïìæïç ïëæïç ïêæïé ïéæïç ïèæïç

Í±«¬¸
Ü±«¹´¿
Î±¿¼
øÙ´»²½«®®·¹÷

ðéæîð ðèæïð ðçæîð ïðæïè ïïæïè ïîæîð ïíæîð ïìæîð ïëæîð ïêæïè ïéæîð ïèæîð

Í±«¬¸
Ü±«¹´¿
Î±¿¼ øÕ»ª·²
Ñ Ô»¿®§ Ù¿®÷

ðéæîï ðèæïï ðçæîï ïðæïç ïïæïç ïîæîï ïíæîï ïìæîï ïëæîï ïêæïç ïéæîï ïèæîï

Í±«¬¸
Ü±«¹´¿ Î¼
øÑ°° Ô±®»¬±
Ð¿®µ÷

ðéæîî ðèæïî ðçæîî ïðæîð ïïæîð ïîæîî ïíæîî ïìæîî ïëæîî ïêæîð ïéæîî ïèæîî

Í±«¬¸
Ü±«¹´¿ Î¼
øÝ®±
Ü±«¹´¿
Î±¿¼÷

ðéæîí ðèæïí ðçæîí ïðæîï ïïæîï ïîæîí ïíæîí ïìæîí ïëæîí ïêæîï ïéæîí ïèæîí

Í±«¬¸
Ü±«¹´¿
Î±¿¼
øÍ«²ª·»©
Ý±«®¬÷

ðéæîì ðèæïì ðçæîì ïðæîî ïïæîî ïîæîì ïíæîì ïìæîì ïëæîì ïêæîî ïéæîì ïèæîì

Ûª»®¹®»»²
Î¼ øÑ°°
Ð®»»²¬¿¬·±²
Í½¸÷

ó ó ó ïðæîí ïïæîí ó ó ó ó ïêæîí ó ó

ÓÑÒÜßÇ ÌÑ ÚÎ×ÜßÇ

ÎÑËÌÛ îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç

Ûª»®¹®»»²
Î¼
øÐ®»»²¬¿¬·±²
Í½¸±±´÷

ß®® ó ó ó ïðæîì ïïæîì ó ó ó ó ïêæîì ó ó

Ûª»®¹®»»²
Î¼
øÐ®»»²¬¿¬·±²
Í½¸±±´÷

Ü»° ó ó ó ïðæîê ïïæîê ó ó ó ó ïêæîê ó ó

Ý«®®¿¹¸
Î±¿¼ øÝ®»¼·¬
Ë²·±²÷

ðéæîë ðèæïë ðçæîë ïðæîé ïïæîé ïîæîë ïíæîë ïìæîë ïëæîë ïêæîé ïéæîë ïèæîë

Ý«®®¿¹¸ Î¼
øÑ°° Ì«®²»®
Ý®± Í¬¿¼÷

ðéæîê ðèæïê ðçæîê ïðæîé ïïæîé ïîæîê ïíæîê ïìæîê ïëæîê ïêæîé ïéæîê ïèæîê

Ð»¿®» Î±¿¼
øßò×òÞ÷

ðéæîé ðèæïé ðçæîé ïðæîè ïïæîè ïîæîé ïíæîé ïìæîé ïëæîé ïêæîè ïéæîé ïèæîé

Ð»¿®» Î±¿¼
ø×®·¸
×²¼»°»²¼¿²¬
Ð¿®µ÷

ðéæîè ðèæïè ðçæîè ïðæîç ïïæîç ïîæîè ïíæîè ïìæîè ïëæîè ïêæîç ïéæîè ïèæîè

Ð»¿®» Î±¿¼
øÝ±²²±´´§
Î±¿¼
Ö«²½¬·±²÷

ðéæîç ðèæïç ðçæîç ïðæíð ïïæíð ïîæîç ïíæîç ïìæîç ïëæîç ïêæíð ïéæîç ïèæîç

Ð»¿®» Î±¿¼
øÝ´¿®µ»
Î±¿¼
Ö«²½¬·±²÷

ðéæíð ðèæîð ðçæíð ïðæíð ïïæíð ïîæíð ïíæíð ïìæíð ïëæíð ïêæíð ïéæíð ïèæíð

Ð»¿®» Î±¿¼
øÐ»¿®»
Í¯«¿®»
Í¸±°÷

ðéæíï ðèæîï ðçæíï ïðæíï ïïæíï ïîæíï ïíæíï ïìæíï ïëæíï ïêæíï ïéæíï ïèæíï

Ì±¹¸»® Î±¿¼
øÑ°°
Û¿®´©±±¼
Û¬¿¬»÷

ðéæíî ðèæîî ðçæíî ïðæíí ïïæíí ïîæíî ïíæíî ïìæíî ïëæíî ïêæíí ïéæíî ïèæíî

Ì±¹¸»® Î±¿¼
øÛ¼©¿®¼
É¿´¸ Î¼÷

ðéæíí ðèæîí ðçæíí ïðæíì ïïæíì ïîæíí ïíæíí ïìæíí ïëæíí ïêæíì ïéæíí ïèæíí

Ì±¹¸»® Î±¿¼
øÜ»¿²©±±¼÷

ðéæíì ðèæîì ðçæíì ïðæíë ïïæíë ïîæíì ïíæíì ïìæíì ïëæíì ïêæíë ïéæíì ïèæíì

Ì±¹¸»® Î±¿¼
øÌ®¿³±®» Î¼
Ö½¬²÷

ðéæíë ðèæîë ðçæíë ïðæíë ïïæíë ïîæíë ïíæíë ïìæíë ïëæíë ïêæíë ïéæíë ïèæíë



ÓÑÒÜßÇ ÌÑ ÚÎ×ÜßÇ

ÎÑËÌÛ îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç

Ì±¹¸»® Î±¿¼
øÑ°°±·¬»
Ì±¹¸»®
Ý¸«®½¸÷

ðéæíê ðèæîê ðçæíê ïðæíê ïïæíê ïîæíê ïíæíê ïìæíê ïëæíê ïêæíê ïéæíê ïèæíê

Í°«® Ø·´´
øÑ°°±·¬»
Í¿²¼±©²»÷

ðéæíé ðèæîé ðçæíé ïðæíé ïïæíé ïîæíé ïíæíé ïìæíé ïëæíé ïêæíé ïéæíé ïèæíé

Í°«® Ø·´´
øÚ»®²©±±¼
Ý´±»÷

ðéæíè ðèæîè ðçæíè ïðæíé ïïæíé ïîæíè ïíæíè ïìæíè ïëæíè ïêæíé ïéæíè ïèæíè

Í¿®º·»´¼
Î±¿¼ øÛ¿¹´»
Ê¿´´»§÷

ðéæíç ðèæîç ðçæíç ïðæíè ïïæíè ïîæíç ïíæíç ïìæíç ïëæíç ïêæíè ïéæíç ïèæíç

Í¿®º·»´¼
Î±¿¼ øØ¿®´»§
Ý±«®¬÷

ðéæìð ðèæíð ðçæìð ïðæíç ïïæíç ïîæìð ïíæìð ïìæìð ïëæìð ïêæíç ïéæìð ïèæìð

Í¿®º·»´¼ Î¼
øÐ»²²»§
É·´¬±²÷

ðéæìï ðèæíï ðçæìï ïðæìï ïïæìï ïîæìï ïíæìï ïìæìï ïëæìï ïêæìï ïéæìï ïèæìï

Þ·¸±°¬±©²
Î±¿¼ øÉ·´¬±²
Ý»²¬®»÷

ðéæìî ðèæíî ðçæìî ïðæìî ïïæìî ïîæìî ïíæìî ïìæìî ïëæìî ïêæìî ïéæìî ïèæìî

Þ·¸±°¬±©²
Î±¿¼ øÑ°°
Ù¿®¼¿
Í¬¿¬·±²÷

ðéæìí ðèæíí ðçæìí ïðæìì ïïæìì ïîæìí ïíæìí ïìæìí ïëæìí ïêæìì ïéæìí ïèæìí

Ý«®®¿¸»»²
Î±¿¼ øÑ°°
ÌÍÞ Þ¿²µ÷

ðéæìì ðèæíì ðçæìì ïðæìë ïïæìë ïîæìì ïíæìì ïìæìì ïëæìì ïêæìë ïéæìì ïèæìì

Ý«®®¿¸»»²
Î±¿¼ øÌ¸»
Ñ«¬°±¬÷

ðéæìë ðèæíë ðçæìë ïðæìë ïïæìë ïîæìë ïíæìë ïìæìë ïëæìë ïêæìë ïéæìë ïèæìë

Ý«®®¿¸»»²
Î±¿¼ øÑ°°
Ü»¿²¸¿´´÷

ðéæìê ðèæíê ðçæìê ïðæìê ïïæìê ïîæìê ïíæìê ïìæìê ïëæìê ïêæìê ïéæìê ïèæìê

Ó»´¾±«®²»
Î¼
øÙ´»²½¿·®²
Ð¿®µ÷

ðéæìé ðèæíé ðçæìé ïðæìé ïïæìé ïîæìé ïíæìé ïìæìé ïëæìé ïêæìé ïéæìé ïèæìé

Ý±®µ ×²¬·¬«¬»
±º
Ì»½¸²±´±¹§

ðéæìè ðèæíè ðçæìè ïðæëë ïïæëë ïîæìè ïíæìè ïìæìè ïëæìè ïêæëë ïéæìè ïèæìè

ÓÑÒÜßÇ ÌÑ ÚÎ×ÜßÇ

ÎÑËÌÛ îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç

Ý±®µ ×²¬·¬«¬»
±º Ì»½¸²±´±¹§

ðéæðð ðèæðë ðçæðë ïðæðë ïïæðë ïîæðë ïíæðë ïìæðë ïëæðë ïêæðë ïéæðë ïèæðë ïèæëð

Î±¿ ßª»²«»
øß´´»²¼¿´»
ßª»²«» Ö½¬²÷

ðéæðï ðèæðê ðçæðê ïðæðê ïïæðê ïîæðê ïíæðê ïìæðê ïëæðê ïêæðê ïéæðê ïèæðê ïèæëï

Ý«®®¿¸»»²
Î±¿¼ øÍ°·±®¿·¼
Ò¿±·³¸÷

ðéæðî ðèæðé ðçæðé ïðæðé ïïæðé ïîæðé ïíæðé ïìæðé ïëæðé ïêæðé ïéæðé ïèæðé ïèæëî

Ý«®®¿¸»»²
Î±¿¼
øÜ»¿²¸¿´´÷

ðéæðí ðèæðè ðçæðè ïðæðè ïïæðè ïîæðè ïíæðè ïìæðè ïëæðè ïêæðè ïéæðè ïèæðè ïèæëí

Ý«®®¿¸»»²
Î±¿¼
øÉ»¬¹¿¬» Î¼
Ö½¬²÷

ðéæðì ðèæðç ðçæðç ïðæðç ïïæðç ïîæðç ïíæðç ïìæðç ïëæðç ïêæðç ïéæðç ïèæðç ïèæëì

Ý«®®¿¸»»²
Î±¿¼ øÚ·®¹®±ª»
Ù¿®¼»²÷

ðéæðë ðèæïð ðçæïð ïðæïð ïïæïð ïîæïð ïíæïð ïìæïð ïëæïð ïêæïð ïéæïð ïèæïð ïèæëë

ÝËØ
øÞ·¸±°¬±©²
Î¼÷

ðéæðê ðèæïï ðçæïï ïðæïï ïïæïï ïîæïï ïíæïï ïìæïï ïëæïï ïêæïï ïéæïï ïèæïï ïèæëê

Í¿®º·»´¼ Î±¿¼
øÑ°° Ð»²²»§
É·´¬±²÷

ðéæðé ðèæïî ðçæïî ïðæïî ïïæïî ïîæïî ïíæïî ïìæïî ïëæïî ïêæïî ïéæïî ïèæïî ïèæëé

Í¿®º·»´¼ Î±¿¼
øÑ°°
Ø¿®´»§½±«®¬÷

ðéæðè ðèæïí ðçæïí ïðæïí ïïæïí ïîæïí ïíæïí ïìæïí ïëæïí ïêæïí ïéæïí ïèæïí ïèæëè

Í¿®º·»´¼ Î±¿¼
ø Ú«²»®¿´
Ø±³»÷

ðéæðç ðèæïì ðçæïì ïðæïì ïïæïì ïîæïì ïíæïì ïìæïì ïëæïì ïêæïì ïéæïì ïèæïì ïèæëç

Í°«® Ø·´´
øÑ°°±·¬»
Ú»®²©±±¼
Û¬¿¬»÷

ðéæïð ðèæïë ðçæïë ïðæïë ïïæïë ïîæïë ïíæïë ïìæïë ïëæïë ïêæïë ïéæïë ïèæïë ïçæðð

Í°«® Ø·´´
øÍ¿²¼±©²»÷

ðéæïï ðèæïê ðçæïê ïðæïê ïïæïê ïîæïê ïíæïê ïìæïê ïëæïê ïêæïê ïéæïê ïèæïê ïçæðï

Ì±¹¸»® Î±¿¼
øÌ±¹¸»®
Ý¸«®½¸÷

ðéæïî ðèæïé ðçæïé ïðæïé ïïæïé ïîæïé ïíæïé ïìæïé ïëæïé ïêæïé ïéæïé ïèæïé ïçæðî

Ì±¹¸»® Î±¿¼
øÜ»¿²®±½µ÷

ðéæïí ðèæïè ðçæïè ïðæïè ïïæïè ïîæïè ïíæïè ïìæïè ïëæïè ïêæïè ïéæïè ïèæïè ïçæðí

Ì±¹¸»® Î±¿¼
øÔ±«¹¸ Ý®»¼·¬
Ë²·±²÷

ðéæïì ðèæïç ðçæïç ïðæïç ïïæïç ïîæïç ïíæïç ïìæïç ïëæïç ïêæïç ïéæïç ïèæïç ïçæðì

Ì±¹¸»® Î±¿¼
øÍ§½¿³±®»
Ð´¿½»÷

ðéæïë ðèæîð ðçæîð ïðæîð ïïæîð ïîæîð ïíæîð ïìæîð ïëæîð ïêæîð ïéæîð ïèæîð ïçæðë



ÓÑÒÜßÇ ÌÑ ÚÎ×ÜßÇ

ÎÑËÌÛ îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç îïç

Ì±¹¸»® Î±¿¼
øÛ¿®´©±±¼
Û¬¿¬»÷

ðéæïê ðèæîï ðçæîï ïðæîï ïïæîï ïîæîï ïíæîï ïìæîï ïëæîï ïêæîï ïéæîï ïèæîï ïçæðê

Ð»¿®» Î±¿¼
øÞ¿´´§°¸»¸¿²»÷

ðéæïé ðèæîî ðçæîî ïðæîî ïïæîî ïîæîî ïíæîî ïìæîî ïëæîî ïêæîî ïéæîî ïèæîî ïçæðé

Ð»¿®» Î±¿¼
øÚ®·¿® É¿´µ
Ö«²½¬·±²÷

ðéæïè ðèæîí ðçæîí ïðæîí ïïæîí ïîæîí ïíæîí ïìæîí ïëæîí ïêæîí ïéæîí ïèæîí ïçæðè

Ð»¿®» Î±¿¼
øÕ»²¬ Î±¿¼
Ö«²½¬·±²÷

ðéæïç ðèæîì ðçæîì ïðæîì ïïæîì ïîæîì ïíæîì ïìæîì ïëæîì ïêæîì ïéæîì ïèæîì ïçæðç

Ð»¿®» Î±¿¼
øÑ Ù®±©²»§
Ý®»½»²¬÷

ðéæîð ðèæîë ðçæîë ïðæîë ïïæîë ïîæîë ïíæîë ïìæîë ïëæîë ïêæîë ïéæîë ïèæîë ïçæïð

Ý«®®¿¹¸ Î±¿¼
øÛ¿¹´» Ê·´»÷

ðéæîï ðèæîê ðçæîê ïðæîê ïïæîê ïîæîê ïíæîê ïìæîê ïëæîê ïêæîê ïéæîê ïèæîê ïçæïï

Ý«®®¿¹¸ Î¼
øÌ«®²»® Ý®±
Í¬¿¼·«³÷

ðéæîî ðèæîé ðçæîé ïðæîé ïïæîé ïîæîé ïíæîé ïìæîé ïëæîé ïêæîé ïéæîé ïèæîé ïçæïî

Ûª»®¹®»»² Î¼
øÑ°°
Ð®»»²¬¿¬·±²
Í½¸÷

ó ó ó ó ó ó ïíæîè ïìæîè ïëæîè ó ó ó ó

Ûª»®¹®»»² Î¼
øÐ®»»²¬¿¬·±²
Í½¸±±´÷

ó ó ó ó ó ó ïíæîç ïìæîç ïëæîç ó ó ó ó

Í±«¬¸ Ü±«¹´¿
Î±¿¼ øÍµ¿¾»¹÷

ðéæîí ðèæîè ðçæîè ïðæîè ïïæîè ïîæîè ïíæíð ïìæíð ïëæíð ïêæîè ïéæîè ïèæîè ïçæïí

Í±«¬¸ Ü±«¹´¿
Î±¿¼ øÑ°°
Ø»¿¬¸»®¬±²÷

ðéæîì ðèæîç ðçæîç ïðæîç ïïæîç ïîæîç ïíæíï ïìæíï ïëæíï ïêæîç ïéæîç ïèæîç ïçæïì

Í±«¬¸ Ü±«¹´¿
Î±¿¼ øÔ±®»¬±
Ð¿®µ÷

ðéæîë ðèæíð ðçæíð ïðæíð ïïæíð ïîæíð ïíæíî ïìæíî ïëæíî ïêæíð ïéæíð ïèæíð ïçæïë

Í±«¬¸ Ü±«¹´¿
Î±¿¼
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APPENDIX D 

SITE PLAN 

 
 

Figure: Proposed Development ‘The Meadows’ (Phase 1) 
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Figure: Proposed Development ‘The Farm’ (Phase 2) 
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