BESSBOROUGH, CORK

APPENDIX 5

Material Assets — Trafhic & Transportation

VOLUME Il | APPENDICES




* Appendix 5-1 A Traffic and Transport Assessment prepared by MHL and Associates

B ES S B O RO UG H : CO RK *  Appendix 5-2 — Mobility Management Plan

APPENDIX 5

Material Assets — Trafhic &

Transportation




* Appendix 5-1 — A Traffic and Transport Assessment prepared by MHL and

Associates






TRAFFIC & TRANSPORT ASSESSMENT

Residential Development
Bessboro
Blackrock

Cork
January 2022




Estuary View Enterprises 2022 Ltd.

Bessborough Residential Development

Document Control Sheet

1

Client

Estuary View Enterprises 2022 Ltd

Project Title

Bessborough Residential Development

Document Title

Traffic and Transport Assessment

Document No. BRD_TTA D01

Job No. 21_107TT

Revision [Status uthor Reviewed By |Approved By |Date
01 Internal Draft K.Manley S.Moriarty K. Manley 24/01/2022
02 Client Draft Issue K.Manley S.Moriarty K. Manley 27/01/2022
03 Client Draft Issue K.Manley S.Moriarty K. Manley 28/02/2022
04 Client Issue K.Manley S.Moriarty K. Manley 07/03/2022
05 Revision K.Manley S.Moriarty K. Manley 15/03/2022

M.H.L. & Associates Ltd.
Consulting Engineers
Carraig Mor House,

10 High Street,

Douglas Road,

Cork.

Tel 021-4840214

E-Mail: info@mbhl.ie
January 2022

MHL & Associates Ltd.

Fax: 021-4840215




Estuary View Enterprises 2022 Ltd. Bessborough Residential Development "
CONTENTS

1.0 INTRODUCTION .....coiiiicisesesr s e e e na s nnnnnn e 3
2.0 NON-TECHNICAL SUMMARY ......cciii s 6
3.0 EXISTING CONDITIONS ... s e e s e nnnes 9
4.0 PROPOSED DEVELOPMENT .......cooiirtirriiininssss s sssss s sssssssss s s 21
5.0 TRAFFIC GENERATION......cccttttttitiittnnnninesennnnnnnnsnnsnnssnnssnsssssssssssssssssssssssssssssssssssnnns 24
6.0 110 1 IS I O 25
7.0 TRAFFIC GENERATION / FORECASTING.........cocciiinerrrre e 28
8.0 TRIP ATTRACTION AND DISTRIBUTION.........cooiiieiirree s 30
9.0 NETWORK MODELLING RESULTS ......cooiiiiiiinerrrre s sssssssss s s 40
10.0 CUMULATIVE IMPACT ...t nsssssssss s s ssss s s smmn e s 66
11.0  ROAD SAFETY ..ot e e amnnn e e 66
12.0 ENVIRONMENTAL IMPACT ... s 67
13.0 INTERNAL LAYOUT & PARKING PROVISION...........cccoiiimmmmrrrininnsssnens e 68
14.0 PUBLIC TRANSPORT ...ttt e 68
15.0 ACCESSIBILITY AND INTEGRATION........ccoiiiiiiiiieereeirrrr s s 69
16.0 ACCESS FOR PEOPLE WITH DISABILITIES..........cccciimtrrriinnssssse s 7
17.0 MOBILITY MANAGEMENT PLAN (SUSTAINABLE ACCESS STRATEGY)........... 71
18.0 REFERENCES .........ooiiiiiiiiiiiiiiirrirrnnsse s annnas 73

MHL & Associates Ltd. 2
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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.

PROPOSED SE WASTER LA ﬂ SITE MASTER PLAN EHiPEEYBARRY
(UCSDAE TR || Srem—— e

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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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.

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).

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.
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PLANNING BACKGROUND

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.

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.

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.

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.

STATUTORY CONSULTEE CONSULTATION

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.

These engagements have informed the final layout of the scheme including access
arrangements for vehicular, pedestrian and cycle modes of transport.

DOCUMENT STRUCTURE

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 TlI (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.

Y VvV

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.

VV VYVV
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Forecast multi-modal trip rates and trip generation as agreed with the Local Authority.
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2.0 NON-TECHNICAL SUMMARY

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.

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.

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 Tl 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 Tl
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

MHL & Associates Ltd. 6
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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.

24 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.

MHL & Associates Ltd. 7
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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 Atotal of 4 turning count surveys were undertaken as part of the study on Thursday 6

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.

Client Solutions Limited 4" 2%Pr0

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
6t of February 2020:
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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.

MHL & Associates Ltd. 11
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Image 3.4.1: Image of R852 Skehard Rd./Church Rd. cross-roads

\ =
P '.\"I.-‘ ¢ %

“LL\;\.B I's Off-Lic ‘,-. -1

)
e E-
Scally’s SuperValu Q L
Google

Mao dats C2020

Fig 3.4.1: R852 Skehard Rd./Church Rd. cross-roads — AM Peak Hour Flows
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Fig 3.4.4: R852 Skehard Rd./Bessboro Rd.— PM Peak Hour Flows

Image 3.4.2: Image of Junction 2: R852 Skehard Rd./Bessboro Rd.
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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
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Fig 3.4.5: R852/Blackrock Ave./Skehard Rd. — AM Peak Hour Flows

MHL & Associates Ltd. 15

Estuary View Enterprises 2022 Ltd.

“—J“ = Skehardé(ﬁwa&e:chcm
852 _’P @ o i_Skehard Rd

©
o O'Leary l!1¢'°
Datalogix Solutions
0’ Leary Insurances

[resz)

===

Google Map data €2020

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
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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.
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Fig 3.5.1: Extract from BusConnects Public Consultation Document
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e 3 -
Fig 3.5.3: Cycle Connectivity (Current)

Fig 3.5.3: Walking Connectivity (Current)

MHL & Associates Ltd. 19 MHL & Associates Ltd. 20



Estuary View Enterprises 2022 Ltd. Bessborough Residential Development

4.0 PROPOSED DEVELOPMENT

41 INTRODUCTION

411 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.

oy
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Fig 4.1.1: Proposed Site Layout — The Meadows

MHL & Associates Ltd. 21

Estuary View Enterprises 2022 Ltd.

J— PREVBARRY
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).

N SITE MASTER PLAN BHiPSEYBARRY
Fig 4.2.1: Proposed Phasing Plan
MHL & Associates Ltd. 22
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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

CONSTRUCTION STAGE TRAFFIC IMPACT

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.

VV VYV

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

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.

MHL & Associates Ltd. 23
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5.0 TRAFFIC GENERATION

5.1.1

5.1.2

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 6™ 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.

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.

Time Range Days | DWELLS Rate Trip Rate | Days [ DWELLS Rate Trip Rate | Days | DWELLS Rate Trip Rate

ARRIVALS DEPARTURES TOTALS
No. Ave. Trip Estimated No. Ave. Trip Estimated NoO. Ave. Trip Estimated

00:00 -

01:00

01:00 -

02:00 -

03:00 -

04:00 -

05:00 -

06:00 -

07:00 -

08:00 13 48 0.045 0.000 13 48 0.216 0.000 13 48 0.261 0.000

08:00 -

09:00 13 48 0.061 0.000 13 48 0.236 0.000 13 48 0.297 0.000

09:00 -

10:00 13 48 0.061 0.000 13 48 0.107 0.000 13 48 0.168 0.000

10:00 -

11:00 13 48 0.029 0.000 13 48 0.067 0.000 13 48 0.096 0.000

11:00 -

12:00 i3 48 0.053 0.000 13 48 0.061 0.000 13 48 0.114 0.000

12:00 -

13:00 13 48 0.072 0.000 13 48 0.091 0.000 13 48 0.163 0.000

13:00 -

14:00 13 48 0.077 0.000 13 48 0.059 0.000 13 48 0.136 0.000

14:00 -

15:00 13 48 0.093 0.000 13 48 0.058 0.000 13 48 0.151 0.000

15:00 -

16:00 13 48 0.091 0.000 13 48 0.062 0.000 13 48 0.153 0.000

16:00 -

17:00 13 48 0.099 0.000 13 48 0.073 0.000 13 48 0.172 0.000

17:00 -

18:00 13 48 0.203 0.000 13 48 0.062 0.000 13 48 0.265 0.000

18:00 -

19:00 13 48 0.214 0.000 13 48 0.096 0.000 13 48 0.310 0.000

19:00 -

20:00 -

21:00 -

22:00 -

23:00 -

Total Rates: 1.098 0.000 1.188 0.000 2.286 0.000

5.14

5.1.5

Table 5.1 Trip Generation Per Residential Unit (TRICS)

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.

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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ARRIVALS DEPARTURES TOTALS
No. Ave. Trip Estimated | No. Ave. Trip Estimated | No. Ave. Trip Estimated
Time Range Days | PUPILS Rate Trip Rate | Days | PUPILS Rate Trip Rate | Days | PUPILS Rate Trip Rate
00:00 - 01:00
01:00 - 02:00
02:00 - 03:00
03:00 - 04:00
04:00 - 05:00
05:00 - 06:00
06:00 - 07:00
07:00 - 08:00 2 79 0.032 0.000 2 79 0.019 0.000 2 79 0.051 0.000
08:00 - 09:00 2 79 0.380 0.000 2 79 0.209 0.000 2 79 0.589 0.000
09:00 - 10:00 2 79 0.361 0.000 2 79 0.399 0.000 2 79 0.760 0.000
10:00 - 11:00 2 79 0.025 0.000 2 79 0.051 0.000 2 79 0.076 0.000
11:00 - 12:00 2 79 0.101 0.000 2 79 0.025 0.000 2 79 0.126 0.000
12:00 - 13:00 2 79 0.209 0.000 2 79 0.285 0.000 2 79 0.494 0.000
13:00 - 14:00 2 79 0.127 0.000 2 79 0.127 0.000 2 79 0.254 0.000
14:00 - 15:00 2 79 0.146 0.000 2 79 0.082 0.000 2 79 0.228 0.000
15:00 - 16:00 2 79 0.057 0.000 2 79 0.127 0.000 2 79 0.184 0.000
16:00 - 17:00 2 79 0.127 0.000 2 79 0.133 0.000 2 79 0.260 0.000
17:00 - 18:00 2 79 0.241 0.000 2 79 0.323 0.000 2 79 0.564 0.000
18:00 - 19:00 2 79 0.000 0.000 2 79 0.051 0.000 2 79 0.051 0.000
19:00 - 20:00
20:00 - 21:00
21:00 - 22:00
22:00 - 23:00
23:00 - 24:00
Total Rates: 1.806 0.000 1.831 0.000 3.637 0.000

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.

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.

PDF || Excel H Print |

Population aged 5 years and over by means of travel to work, school or college
Means of Travel Work School or College Total
On foot 276 305 581
Bicycle 54 20 74
Bus, minibus or coach 185 143 328
Train, DART or LUAS 6 0 6
Motorcycle or scooter 12 2 14
Car driver 1,212 32 1,244
Car passenger M 546 657
Van 73 0 73
Other (incl. lorry) 2 0 2
Work mainly at or from home 33 0 33
Not stated 86 52 138
Total 2,050 1,100 3,150

Table 6.1: 2016 Modal Shift by means of travel to work, school or college.
(Electoral Division of Mahon B)

MHL & Associates Ltd.
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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’.

PDF H Excel H Print |

Population aged 5 years and over by means of travel to work, school or college

Means of Travel Work School or College Total
On foot 158 194 352
Bicycle 68 17 85
Bus, minibus or coach 161 168 329
Train, DART or LUAS 2 1 3
Motorcycle or scooter 12 1 13
Car driver 1,395 50 1,445
Car passenger 107 650 757
Van 77 2 79
Other (incl. lorry) 8 0 8
Work mainly at or from home 47 3 50
Not stated 33 24 57
Total 2,068 1,110 3,178

Table 6.2: 2016 Modal Shift by means of travel to work, school or college.
(Electoral Division of Mahon A)

PDF H Excel || Print ‘

Means of Travel

On foot

Bicycle

Bus, minibus or coach
Train, DART or LUAS
Motorcycle or scooter
Car driver

Car passenger

Van

Other (incl. lorry)
Work mainly at or from home
Not stated

Total

Work
70
50
76

2

8
924
69
42
4
45
28

1,318

Population aged 5 years and over by means of travel to work, school or college

School or College

132

18

86

2

6

63

331

663

Total
202
68
162
4
14
087
400
45
4
48
37

1,971

Table 6.3: 2016 Modal Shift by means of travel to work, school or college.
(Electoral Division of Mahon C)

MHL & Associates Ltd.
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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

Means of Travel Work School or College Total
On foot 24 71 95
Bicycle 16 5 21
Bus, minibus or coach 8 16 24
Train, DART or LUAS 0 0 0
Motorcycle or scooter 3 0 3
Car driver 286 17 303
Car passenger 16 133 149
Van 19 1 20
Other (incl. lorry) 2 1 %)
Work mainly at or from home 15 0 15
Not stated 6 2 8
Total 395 246 641

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

Electorial No. Commuters No. Sustainable| Modal

Division ) Commuters Split %
Mahon B 3117 989 32
Mahon A 3128 769 25
Mahon C 1923 436 23
Browningstown 626 140 22

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.
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are presented in Section 9 of this report.

Phase 1: The Meadows

New Residential Tri

AM PEAK (07:30-09:30)

p Generation - based on T

PM PEAK (16:30-18:30)

RICs database

Peak Trics Trip Rates
Per Unit 0.122 0.343 0.417 0.158

280 |Peak Trips
No. Units 34 96 117 44
TOTAL 130 161

New Creche Trip Generation - based on TRICs database

Peak Trics Trip Rates | - 44, 0.418 0.368 0.456
Per unit

35 Peak Trips
No. Units 14 15 13 16
TOTAL 29 29

New Residential Trip Generation - allowing for 21% modal shift increase

TOTAL New
Residential Trips 28 Lt &l &
Total New Creche 3 3 3 3
Trips (20% new trips)
Total 2 hour peak 31 82 100 39
trips

Table 7.1 Proposed Development Traffic in 2024, The Meadows

Phase 2: The Farm

AM PEAK (07:30-09:30)

|_Arrivals__|Departures| _Arrivals | Departures|

New Residential Trip Generation - based on TRICs database (Unit)

PM PEAK (16:30-18:30)

Peak T{ws Trip Rates 0.122 0.343 0417 0.158
Per Unit

140 Peak T?ps 17 48 58 22
No. Units
TOTAL 65 81
New Creche Trip Generation - based on TRICs database (Pupils}
Peak was Trip Rates 0412 0.418 0.368 0.456
Per unit

25 |Peak Trips 10 10 9 11
No. Units
TOTAL 21 21

New Residential Trip Generation - allowing for 21% modal shift increase

TOTAL New
Residential Trips 1 e e 18
To'tal New Creche' 2 2 2 2
Trips (20% new trips)
Total 2 hour peak 16 42 50 21
trips

Table 7.2 Proposed Additional Development Traffic in 2028, The Farm

MHL & Associates Ltd.
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. . AM PEAK (07:30-09:30) PM PEAK (16:30-18:30)
Phase 3: The North Flelds ™™ ivals  |Departures| _Arrivals | Departures|

New Residential Trip Generation - based on TRICs database (Unit)

Peak Trics Trip Rates 0122 0.343 0417 0.158
Per Unit
200 |Peak Trips 24 69 83 32
No. Units
TOTAL 93 115
New Creche Trip Generation - based on TRICs database (Pupils)
Peak Trics Trip Rates | 44, 0.418 0.368 0,456
Per unit
0 Peak Trips
0 0 0 0
No. Units
TOTAL 0 0
New Residential Trip Generation - allowing for 21% medal shift increase
TOTAL New
Residential Trips 20 o o9 26
To'tan' New Creche' 0 0 0 0
Trips (20% new trips)
T?mi 2 hour peak 2 57 69 %
trips

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 ltis 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.

Granted Schemes AM PEAK (07:30-09:30)  PM PEAK (16:30-18:30)
| Arrivals__[Departures| Arrivals | Departures|

New Residential Trip Generation - based on TRICs database {Unit)
Peak Trics Trip Rates 0.122 0.343 0.417 0.158
Per Unit

201 |Peak Trips
No. Units 25 69 84 32
TOTAL 93 116
New Creche Trip Generation - based on TRICs database (Pupils)
Peak Trics Trip Rates 0.412 0418 0.368 0.456
Per unit

0 Peak Trips
No. Units 0 0 0 0
TOTAL 0 0
New Residential Trip Generation - allowing for 21% modal shift increase

TOTAL New
Residential Trips 0 o o €
Total New Creche
Trips (20% new trips) ) ) 0 0
Total 2 hour peak 20 57 69 26
trips

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.

MHL & Associates Ltd. 29

Estuary View Enterprises 2022 Ltd.

8.0

8.1.1

il

Bessborough Residential Development

Cars/LGV HGV Combined

Count % 97% 3% 100%
2020 to 2021 1.017 1.02% 1.017
2020 to 2023 1.052 1.091 1.053
2020 to 2024 1.069 1.123 1.071
2020 to 2029 1.163 1.298 1.167
2020 to 2039 1.266 1.478 1.273

THl Project Appraisal Guidelines for National Roads Unit 5.3
Travel Demand Projections (PE-PAG-0217-02)
Table 7.5 Background Traffic Growth Rates Per Annum

TRIP ATTRACTION AND DISTRIBUTION

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.

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)

YVVVVYV

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

ol

¢

Fig 8.1.3: Junction 1 Arm Designation

OGN
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AM Destination PM Destination AM Destination PM Destination
A B C D |Tot A B C D Tot A B C D Tot A B C D Tot
c A 0] 50| 376| 11| 537 o A O o4 s27] 191] 812 A 0| 60| 445| 131] 636 A 0| 105 582| 210] 897
Ele o[ m o sl s & o Jmei w5 o o[ 0 BB | s o« o] 78 5B [ 7o of 7of 6z 202
D 6ol 271 6ol 0 365 D a1 46 38 1l 226 o |C 603| 28 0 32| 663 o |C 432| 52 0 128| 613
Total| 856] 103| 467 156] 1582 Total| 584] 189] 630] 370| 1773 D | 293| 29| 74| Of 39 D 160) 49) 41| 1] 251
Table 8.1 Junction 1: Existing AM/PM Peak Hour Traffic Movements Total| 932| 116| 543 179] 1770 Total| 662| 206] 692] 402| 1963
AM Destination PM Destination Table 8.7 Junction 1: 2024 With Development AM/PM Peak Hour Traffic Movements
A B Jc [p [mot A [B Jc D Tot L o
A ol 55| a10] 121 586 A ol 99 554 201|854 AM Destination PM Destination
£ B 3| o 23] 16| 73 £ 1B | 66| o 67 60| 193 A _|B [C |D [mot A B |C B Tot
S |c_ | 7] 27| _of 31 63 S [c_[408] 51 o] 124 88t g Lo 0] 61] 459| 135 S g Lo O] 112] 623] 226] 960
D | 280] 28] 71] 0] 380 D | 151] 48] 39 1| 239 @ |B 40 0] 26| 17] 83 @ B 74) O] 76| 68 218
Total| 893| 110| 504| 167| 1674 Total| 623| 198| 661 386| 1867 S |c 650) 30| O] 35| 715 S |c 456) 57 0] 140| 653
D 316| 31| 80 0 427 D 169| 54 44 1| 268
Table 8.2 Junction 1: 2022 Without Development AM/PM Peak Hour Traffic Movements Total|l 1005| 123| 565| 188 1881 Total| 700| 222 743 434| 2099
AM Destination PM Destination Table 8.8 Junction 1: 2029 Without Development AM/PM Peak Hour Traffic Movements
A B C D Tot A B C D Tot
A 0| 55| 413| 122| 590 A 0| 99| 555| 201 855 AM Destination PM Destination
S B 35| o 23] 16| 73 ® B 66| O 67| 60 193 A B |[C |[D |Tot A B |c |[D |Tot
S |c 578 27 0 31| 636 S |c 408| 51 0| 124 583 A 0| 64| 481 141 687 A 0| 114 632 229 974
D 280 28| 71| o 380 D 152| 48] 39| 1| 240 < B 40| o| 26| 17| 83 £ B 76| 0| 76| 68 220
Total| 894| 110 507| 168| 1679 Total| 626 198| 662| 386| 1871 o Ic 656| 30 ol 35| 721 o |c 468| 57 ol 140| 665
Table 8.3 Junction 1: 2022 With Development AM/PM Peak Hour Traffic Movements D Bl I et Ol o 173| 54 44 | e
Total| 1014| 126| 587 194 1921 Total| 718| 224| 752| 437| 2131
AM Destination PM Destination
A B |c D [Tot A B c D Tot Table 8.9 Junction 1: 2029 With Development AM/PM Peak Hour Traffic Movements
c A 0| 56| 417( 123 595 c A 0of 101 564 204 869 AM Destination M Destination
:gn B 36 0f 23| 16 75 :g, B 67 0 68 61| 197 A B c D Tot A B c D Tot
°© g ggg ;; 72 3(2) g‘gg °© g ‘1‘; i’z 48 12? 23; A o| 67| 499| 1a7] 712 A of 121] 679 246] 1046
Total| 908| 111| 512 170( 1702 Total| 634 201 672 392( 1899 :go B 43 0] 28] 19 % :go B 81 0 8 74| 237
o |C 708 33 0 38 779 o |C 496| 62 0 152 711
Table 8.4 Junction 1: 2023 Without Development AM/PM Peak Hour Traffic Movements D 344| 34| 83| 0] 466 D 184| 58 48 1] 292
Total| 1095( 134| 614| 204| 2047 Total| 761| 242 810 473| 2286
AM Destination PM Destination
A B C |D (Tot A B C D |Tot Table 8.10 Junction 1: 2039 Without Development AM/PM Peak Hour Traffic Movements
A 0| 57| 430| 127] 613 A 0 102| 568| 205| 875 L. L.
_°g° B 3% ol 23 16l 75 _a B 68 0 68l 61l 198 AM Destination PM Destination
S [c | 59| 27| o| 32] 649 S [c | a20] 52] o] 126] 598 A _|B [C |D |iot A _|B |C |D |Tot
D 286] 28] 73] o] 387 D 156 48| 40| 1| 246 A 0| 70( 521| 153| 743 A 0| 123| 688| 249| 1060
Total| 912| 112| 525 174[ 1724 Total| 645| 202| 676| 393| 1916 :gn B 43| 0 28| 19| 90 :§> B 83 0] 83 74 239
o |C 714 33| 0 38| 785 o |C 508| 62 0| 152 723
Table 8.5 Junction 1: 2023 With Development AM/PM Peak Hour Traffic Movements D 347| 34| 88 ol 469 D 188] 58 48 11" 296
AM Destination Y Destination Total| 1104| 137| 636| 210 2087 Total| 779| 244| 819| 476| 2318
A [B Jc [p [ot A [B |[c D Tot . . .
A ol 571 423l 125] 605 A ol 103l 573 207| 883 Table 8.11 Junction 1: 2039 With Development AM/PM Peak Hour Traffic Movements
£ B 36| o 24| 16 76 £ B 68| 0 70 62| 200
S5 [c | s97] 28] of 32| es7 S5 |[c | 420 =2 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

Table 8.6 Junction 1: 2024 Without Development AM/PM Peak Hour Traffic Movements
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8.1.4 Junction 2: Bessboro Rd./R852 T-Jdunction AM Destination PM Destination
A B |C Tot A B |c Tot
c |A o[ 272| 445 717 c |A o[ 93] 557 649
-g” B 108| 0[ 145 253 -g." B [308 o 279 587
[¢ 660[ 220 © 879 C | 524 80 0 604
Total| 768| 492| 590 1850 Total| 832| 173 836 1840

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

AM Destination PM Destination
A B C Tot A B C Tot
c A 0| 276| 445 721 c |A 0] 107| 557 663
@ -C:;" B 121] 0] 163 284 -:g" B 315| 0| 285 600
= C 660( 224 0 883 C 524 91 0 615
e Total| 781| 500/ 608 1889 Total| 839| 198| 842 1878
’/ @ / Table 8.16 Junction 2: 2023 With Development AM/PM Peak Hour Traffic Movements
w °, AM Destination PM Destination
W A B C Tot A B (03 Tot
c |A 0f 277| 453 729 e |A of %4 566 660
3(:;:_” B 110] o 147 256 :(i;:_" 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

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

_..\..\'"'5 AM Destination PM Destination
%, A B |C Tot A B |c Tot
Fig 8.1.4: Junction 2 Arm Designation c |A 0] 289| 453 41 c |A 0] 116 566 682
-g’ B 134| 0| 178 311 '<°§° B 328| 0| 298 625
AM Destination PM Destination C 671| 232 0 903 C 533 99 0 632
A B |C Tot A [B |C Tot Total| 805| 521| 630 1956 Total| 861| 215| 864 1939
c A 0| 250| 423 673 c A o 67] 529 596
2 |B 81| o] 109 190 2B 278] 0| 252 530 Table 8.18 Junction 2: 2024 With Development AM/PM Peak Hour Traffic Movements
© (03 627 202 0 829 °© (03 498 58 0 556 L L
Total| 708| 452| 532 1692 Total| 776 125] 781 1682 AM Destination M Destination
- — L A [B |c Tot A [B |c Tot
Table 8.12 Junction 2: Existing AM/PM Peak Hour Traffic Movements . A ol 300| 293 793 A ol 100l 617 717
AM Destination PM Destination z B 117| 0| 157 274 T [B 339] o[ 308 647
A B |[C Tot A B |C Tot C 731| 242 0 973 C 580 87 0 667
= |A 0| 268| 438 705 c |A ol 91 547 639 Total| 848| 543| 650 2041 Total| 919| 187 924 2030
2B 107 o4 250 2B [303 of 275 577 . . '
C 649l 216] 0 865 o) 515/ 79 0 594 Table 8.19 Junction 2: 2029 Without Development AM/PM Peak Hour Traffic Movements
Total| 755| 484| 580 1820 Total| 818 170 822 1810 AM Destination M Destination
Table 8.13 Junction 2: 2022 Without Development AM/PM Peak Hour Traffic Movements A B |C Tot A B |C Tot
c |A 0| 312| 493 805 c |A 0| 122| 617 739
AM Destination PM Destination » g 141 ol 188 329 » g 354 ol 322 676
AN EE o A B |E ot ©lc | 71251 o 982 ©[c | ss0105] o 685
g A 01 269, 438 70 g 1A 0 95 547 643 Total| _872| 564 681 2117 Total| 934] 227 938 2099
-8 B 110 0of 147 257 8 B 305 0| 276 580
C 649 217| O 866 C 515| 82 0 597 Table 8.20 Junction 2: 2029 With Development AM/PM Peak Hour Traffic Movements
Total| 758| 486| 584 1829 Total| 820| 177 823 1820
AM Destination PM Destination
Table 8.14 Junction 2: 2022 With Development AM/PM Peak Hour Traffic Movements A B |C Tot A B |C Tot
c |A o[ 327| 537 864 c |A o[ 107] 672 779
-g’ B 126| 0[ 169 294 -c%;’ B 368 Of 334 702
(¢} 797| 264 0 1060 C 633 93 0 725
Total| 923| 590( 706 2219 Total| 1001| 200| 1006 2207

Table 8.21 Junction 2: 2039 Without Development AM/PM Peak Hour Traffic Movements
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AM Destination PM Destination AM Destination PM Destination
A B C Tot A B C Tot A B [C |D |Tot A B |C D |Tot

£ A 0| 339| 537 876 £ A 0| 129 672 801 A 0| 32| 41| 26 99 A 0| 60 92| 98| 250

2 B 150] 0] 200 349 2 B 383 o] 348 731 S B 32| 0| 190| 203| 425 s B 55| 0| 165| 149| 368

©c 797| 273 o0 1069 °Ic 633| 111 0 743 S |C 83| 112| 0| 428| 623 S |C 60| 134| 0| 415| 610

Total| 947| 611| 737 2295 Total| 1016| 240( 1020 2276 D 106| 197] 518] 0] 822 D 99| 206| 536| O] 841

Total| 221| 341| 750 657| 1969 Total| 214| 400| 792| 662| 2069

Table 8.22 Junction 2: 2039 With Development AM/PM Peak Hour Traffic Movements
Table 8.25 Junction 3: 2022 With Development AM/PM Peak Hour Traffic Movements

AM Destination PM Destination
8.1.5 Junction 3: R852/ Skehard Rd./ Blackrock Ave. Crossroads 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
S |C 84| 114 0| 434 632 S |C 61| 137 0 419 617
D 108| 200| 524 0 832 D 101| 208 544 o[ 853
Total| 225| 346| 760| 667| 1998 Total| 218| 406 805 669| 2097

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

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
S |B 33| 0| 194| 207| 433 S |B 56| 0| 167| 153| 376
m——f me : S [C 84| 114 0| 437| 635 S [C 61| 137] 0| 428] 626
El— @ &= == D | 110] 203| 532| 0| 845 D 102 210| 548] 0| 860
= il - — Total| 227| 349 768| 671| 2015 Total| 219] 408] 809 683| 2118

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

@ AM Destination PM Destination
SR A B |c |D [Tot A B |c D Tot
A o 33 43| 27| 103 A 0| 62 95| 101| 259
: ® B 33| o 197| 210] 440 S B 57| ol 170[ 153 380
S |c 86| 116| 0| 442| 643 S |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

Table 8.28 Junction 3: 2024 Without Development AM/PM Peak Hour Traffic Movements
Fig 8.1.5: Junction 3 Arm Designation

AM Destination PM Destination
A |B |C |D |Tot A B |[c |D [Tot
AM Destination PM Destination A 0| 33| 43| 27| 103 A 0| 62 95( 104 262
A B |C |D |Tot A B |C [D [Tot & B 33| 0] 197| 214| 444 [ 57| 0| 170[ 158] 385
. A 0] 31l 40| 25 96 g O] 58 89| 92] 239 S |C 86| 116| 0| 450 651 S |C 62| 139]  0[ 440| 641
@B 1 o1 01841 193] 408 p B 1 531 O 199 138} 390 D | 113] 209] 548] o[ 870 D | 105] 216] 562] o] 882
S |c 80| 108] of 407| 595 6 |c 58| 130 o| 385 573
D 100l 184l 2851 o 269 D 9al 1951 507 ol 79 Total| 232( 358| 788| 690( 2068 Total| 223| 417 827| 702| 2170
Total] 211| 323] 709] 625| 1868 Total] 205| 383] 755] 615] 1958 Table 8.29 Junction 3: 2024 With Development AM/PM Peak Hour Traffic Movements
Table 8.23 Junction 3: Existing AM/PM Peak Hour Traffic Movements
AM Destination PM Destination
AM Destination PM Destination A B C D Tot A B C D Tot
A [B |C D |[Tot A B [C D Tot A ol 36| 47| 29[ 112 A o| 68| 104] 110| 282
Lo Of 32] 41) 26/ Lo O] 60| 92) 98 250 < B 36| o 214 228] 479 S (B 62| o 185] 166 413
» (B 32] 0] 190| 203 uuey » (B 5] O 165] 148} 367 S [c 93] 126] 0| 480 699 S [c 68| 152 o 463| 682
c |€ 83| 112] 0] 427 N ° B 60| 134 0 412 D 120| 220] 579] o] 919 D | 112| 230] 601 o| 943
B 1061 1961 516 O . D 99) 205| 535 O] 839 Total| 249] 382| 840| 737| 2209 Total| 241 449] 890| 739 2319
Total| 221| 340| 748| 656] 1965 Total| 214] 300] 791| 658| 2063

. . ! Table 8.30 Junction 3: 2029 Without Development AM/PM Peak Hour Traffic Movements
Table 8.24 Junction 3: 2022 Without Development AM/PM Peak Hour Traffic Movements
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AM Destination PM Destination
A B |[c [D [Tot A B [c |D |[Tot
A o| 36| 47| 29 112 A o| 68 104| 113] 285
% B 36| 0| 214| 232| 483 S B 62| 0| 185 171| 418
S [C 93| 126| 0| 488| 707 S |[C 68| 152 0| 4771 69
D 123| 226 594| 0| 943 D 114| 234| 610 0| 958
Total| 252| 388| 855| 749| 2245 Total| 243| 453 899| 761| 2356

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

AM Destination PM Destination
A B [c [D [Tot A [B |c D Tot
A of 39| 51| 32| 122 A o 74| 113] 120| 307
% B 39| 0| 234| 248 521 % B 67| 0| 202 180 450
S |c 102| 137| 0| 523] 762 S |C 74| 165 o] 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

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

AM Destination PM Destination
A [B [c |[D |Tot A B |c b [Tt
A 0 39| 51| 32| 122 A o[ 74| 113] 123] 310
% B 39| 0] 234| 252| 525 % B 67| 0| 202| 185] 455
G [C_| 102] 137| 0| 531] 770 S |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

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
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AM Destination PM Destination
A B |c b [E Tot A [B c [p | |t
A o 41| e4] 18] 100] 223 A of =28 1] 1] 30| 60
& B 43 o 2] o0 1| 46 % [B_| 46 0 of of 1] 47
G |c 8 o o o o 8 Glc | 22 2 of o 1] 25
D 2l o o o of 2 D | 23 0 of o of 23
E 83| 6 8 3 o[ 100 E | 205 4 of o of209
Total| 136] 47| 74] 21| 101] 379 Total| 296] 34 1 1] 32 364

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

AM Destination PM Destination
A B |[c [ [E Tot A |B [ D |[E |[Tot
A of 52| 66| 19| 103| 241 A 0 54 1 1| 31| 87
B 76| of 3] o 2| 82 B 66 0 of o 1| e7
® |C 8 o o o o 8 ® [C 23 of o 1] 28
S |D 2l o o o o 2 S |D 24 0 o ol ol 24
E 87l 8| 8 3 0| 106 E 216 of o of224
Total| 174| 61| 78] 22| 105 439 Total | 328 66 1 1| 33| 430

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

AM Destination PM Destination
A B [c D [E |Tot A B c b [E [Tot
A o[ 54| 66| 19| 103| 243 A of 61 1| 1| 31| 94
% B [ 8] of 4 of 2 90 S B 69 o o of 1] 70
S |C 8 of o o o 8 S |C 23 4 o o 28
D 2[ o o o o 2 D 24 of of of of 24
E 87 8 8| 3| of 106 E 216 9 of of of22
Total| 181 63| 79| 22| 105| 449 Total | 331 74| 1| 1| 33| 441

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

AM Destination PM Destination
A [B [c |[p |[E Tot A B c D |E |[Tot
A of 53] 67| 19| 105| 245 A 0 54 1 1| 32| 88
B 771 of 3| o 2] 82 B 66 0 of of 1| 67
% B 8l o o o of 8 & [C 23 4 of o 1] 28
6 |D 2l o o o of 2 6 |D 24 0 of of of 24
E 88| 8 8 3 o| 108 E 220 8 of o of228
Total] 176 61 79 22[ 107| 446 Total | 333 67 1 1| 34| 436

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

AM Destination PM Destination
A B |[c D [E [Tot A B c |Ip [E |[Tot
A of 61| 67| 19| 105 253 A of 79| 1| 1| 32] 113
% |B_[108) of 4] of 3[115 ® B 79 of of of 1| 80
6 |c 8 o0 of of of 8 o |c 23 51 of ol 1] 29
D 2[ ol o of o 2 D 24 of of ol of 24
E 88 9 8 3| o] 109 E 220 12| o] o of 232
Total| 207| 70| 80| 22| 108| 488 Total | 346| 97| 1| 1| 34| 479

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

AM Destination PM Destination
A B [c [p [E Tot A B © D |E [Tot
A of 54| 69| 19| 107] 249 A 0 55 1 1| 32| 89
B 78] of 3] o 2| 83 B 67 0 of of 1] e8
& |C 9l o of o of 9 & [C 24 4 of o 1] 29
S [D 2l of o o o 2 S |D 25 0 of of of 25
E 9| 8 9 3 o] 110 E 223 8 ol o of232
Total| 179 62| 80| 22| 109 453 Total | 339] 67 1 1| 34| 443

Table 8.39 Junction 4: 2024 Without Development AM/PM Peak Hour Traffic Movements
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AM Destination PM Destination 9.0 NETWORK MODELLING RESULTS
A B C D E Tot A B C D E Tot

% [B_[133] of 5 of 4142 S B 96 of of 2| o8
o | 9 0 0 0 0 9 o |C 24) 7 0 O 1 32 Paramics Discovery models were built for the Existing, 2020, scenario AM and PM time periods.

D 2l O O o of 2 D 25 0 0 0 0] 25 These models represent the AM and PM 2-hour peak periods, from 07:30 to 09:30 and 16:30 to 18:30.

E 90 1M1 9 3 of 113 E 223 14 0 0 0f 238

Total| 234| 86| 82| 22| 111] 536 Total | 368| 116] 1] 1] 35| 522 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

Table 8.40 Junction 4: 2024 With Development AM/PM Peak Hour Traffic Movements carried out simultaneously on all approaches to the 4 Junctions included in the study area, refer to

AM Destination M Destination Figure 1.2. This information was used to build the prior matrix and construct the preliminary base
A I8 lc b I Tot A s C D 1E ot model which was calibrated using the recorded information.
A o[ 58 75| 21| 117| 270 A 0 58 1 1| 35| 95
B a2l ol 3l o ) B 72 0 ol o 1l 73 The flow chart shown in Figure 9.1 iIIustrate_s t_he stages of the modelling process undertaken to build
£ Ic ol o o o ol o9 £ [c 26 2 ol o Al 31 ea}ch of the b_ase year Paramics models. This is the standard system of developing such large-scale
s b o o ol o o 2 s b o7 0 o o ol 27 Microsimulation models.
E 98] 9| 9 3 0| 120 E 243 9 0| 0| 0|25
Total| 192| 67| 87| 24| 119| 489 Total | 367 71 1 1| 37| 477
. 5 . Build Network
Table 8.41 Junction 4: 2029 Without Development AM/PM Peak Hour Traffic Movements
AM Destination PM Destination .'
A B © D E Tot A B C D E Tot Define Road Hierarchy Undertake Surveys [~
A of 79| 75| 21| 117| 291 A 0 98 1 1| 35| 135
S B _[137] of 5[ of 4] 147 5B [101] of o of 2[103 — —
S [C of o o o o 9 S |C 26 7| 0 o 1] 34 M| Calibrate Network R
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 -

i Develop Matrices <

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

i
-

AM Destination PM Destination

L
1
|
|
|
|

= Assign Trips |
A B C D E Tot A B C D E Tot |
A of 62| 81| 23 127| 293 A 0 61 1 1| 38| 101 " 1
_B 87| of 4 o 2| 92 ;§, B 76 0 of of 1| 78 No— Run Simulations |
@ |C 10 0 0 0 o[ 10 o (C 28 0 0 11 34 |
S b 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 Compare Calibrated Model to |
Total| 206] 72 95| 27 129] 529 Total | 398 74 1 1| 41| 516 Model Development Data I
Table 8.43 Junction 4: 2039 Without Development AM/PM Peak Hour Traffic Movements .’ 1
AM Destination PM Destination Audit Model +=F| | Model Validation Report| < :
A B |c |[p [E |t A B Jc |p [E [t Fves I
A 0f 83 81| 23| 127| 314 A of 101 1 1] 38| 141 - J
£ B [142] of 6] of 4| 151 £ B [105] of o of 2[108 Do Option Tests  [= = =
o |C 10/ o[ o[ ol of 10 G |C 28 8| of of 1] 37 ¥
D 3 0 0 0 0 3 D 29 0 0 0 o[ 29
E 106 13| 10( 4| 0| 133 E 264 15| 0/ O oOf 280 Fig 9.1: Stages of the Paramics Modelling Process
Total| 261| 96 97| 27| 131| 612 Total | 427 123 1 1| 42| 595

9.1.1 Data Collection
Table 8.44 Junction 4: 2039 With Development AM/PM Peak Hour Traffic Movements
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.

Overall Traffic Profile
1600
1400
1200
1000
800
600
400

200

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. Tll 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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Matrix Estimation View
Flow Group IZ[J?_U AM {Current Scenario) ;] i:;_! Import counts. .. I Export CDU”tE---I gzﬁfﬁ;ﬁ;‘;ﬁkd ITFBFFIC Routes
Traffic: Counts |
Ref | Junction Ams | Count | Wodelled Flow () | Balancing Factor | % Dif | Dff | GEH |

J:Junction 1: Skehard Roa... J1:1 -» J1:6 217 218 1.00 0.5 1 0.1
J:Junction 1: Skehard Rea... N -= n:ad B43 £43 1.00 0.0 0 0.0
J:Junction 1: Skehard Roa... J:1-> 18 84 82 1.02 EERE o
J:Junction 1: Skehard Roa.. n:2-> 1n:5 72 12 1.00 0.0 0 0.0
J:Junction 1: Skehard Roa... J1:2 -» J1:6 30 30 1.00 0.0 0 0.0
J:Junction 1: Skehard Roa... J:2 -» 17 44 44 1.00 0.0 0 0.0
JN:Junction 1: Skehard Rea... J:3 - )15 1100 1099 1.00 EREN oo
J:Junction 1: Skehard Rea... N:3-= J1:6 73 73 1.00 0.0 0 0.0
J:Junction 1: Skehard Roa.. J:3-> )1:8 B 4 1.00 0.0 0 0.0
N:Junction 1: Skehard Roa... a4 > 115 517 515 1.00 [ 04 | -2 01
J:Junction 1: Skehard Roa... J:4 -» 1.7 106 107 0.99 0.9 1 0.1
J:Junction 1: Skehard Rea... 4= )1:8 43 43 1.00 0.0 0.0
12:Beesboro/R852 J21-> J2:5 495 499 0.99 0.2 4 0.2
12:Beesboro/RE52 121 -> J2:6 725 749 0.97 3.3 24| 09
12:Beesboro/RE52 12:2 -> )2:4 150 152 0.59 1.3 2 0.2
12:Beeshoro/RB32 122> 12:6 196 104 1.01 SR oo
12:Beesboro/R852 123 -> J2:4 1244 1276 0.97 2.6 320 09
J2:Beesboro/RA52 J23-> )25 a17 410 1.02 EERE o
J3:Junction 3: R382/Blackr... 13:1 -» J3:6 39 39 1.00 0.0 0 0.0
J3:Junction 3: R582/Blackr... 131 -» 137 76 76 1.00 0.0 0 0.0
J3:Junction % R582/Blackr... 131 o= 138 57 36 1.02 EEREN o
J3:Junction 3: R382/Blackr... J3:2 = J3:5 37 37 1.00 0.0 0 0.0
J3:Junction 3: R382/Blackr... 132 = 137 387 388 1.00 03 1 0.1
J3:Junction 3: R582/Blackr... J32-» 138 373 3n2 1.00 EEREN o
J3:Junction 3: R382/Blackr... 133 -» 135 108 108 1.00 0.0 0 0.0
J3:Junction 3: R582/Blackr... 13:3-> )36 231 231 1.00 0.0 0 0.0
J2:Junction % R582/Blackr... J33 - 138 221 320 1.00 R oo
J2:Junction 3: R582/Blackr... 13:4-> J3:5 136 135 1.01 ERREN o
J3:Junction 3: R582/Blackr... 134 -> 136 319 319 1.00 0.0 D 0.0
J3:Junction % R582/Blackr... JEN R 975 974 1.00 a5 oo
JA:Unnamed Junction 141 -» )46 19 19 1.00 0.0 0 0.0
J4:Unnamed Junction 147 -» 4T 18 18 1.00 0.0 0 0.0
J4:Unnamed Junction 41 - )48 243 241 1.01 B o
J&:Unnamed Junction J4:2 = )45 118 18 1.00 0.0 0 0.0
J:Unnamed Junction 42 - )47 0 0 1.00 0.0 0 0.0
JA:Unnamed Junction 14:2 -» J4:8 4 4 1.00 0.0 0 0.0
J4:Unnamed Junction J4:3 -» J4:5 9 9 1.00 0.0 0 0.0
J4:Unnamed Junction J4:3 = )46 0 0 1.00 0.0 0 0.0
J&:Unnamed Junction J4:3 = )48 0 0 1.00 0.0 0 0.0
J:Unnamed Junction 144 - )45 122 122 1.00 0.0 0 0.0
JA:Unnamed Junction J4:4 -» )46 22 22 1.00 0.0 0 0.0
J:Unnamed Junction J4:4 -» 4.7 12 12 1.00 0.0 0 0.0
J5:Housing Scheme 151 -= )53 a7 97 1.00 0.0 0 0.0
J:Heousing Scheme J5:1 -= J3:6 0 0 1.00 0.0 0 0.0
J3:Heusing Scheme 154 > )52 532 531 1.00 Bl o0
J5:Housing Scheme 15:4 > 15:6 380 378 1.01 B o1
J5:Housing Scheme J5:5 - J5:2 0 0 1.00 0.0 0 0.0
J5:Housing Scheme J5:5-> J5:3 249 249 1.00 0.0 0 0.0

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 TIl “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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Matrix Estimation View
Flow Group I?_OZD PM {Current Sl_‘enario} _:J {_:;} Impaort counts... l Export counts... gde‘-'t the modelled ITI'E'FHC Bitites
ows to compare:
Traffic Counts
Ref | Junction Ams | Count | Modelled Flow () | Balancing Factor | % D# | D# [ GEH |

HN:Junction 1: Skehard Roa... 1 -= 116 384 343 0.98 23 ] 0.5
HM:Junction 1; Skehard Roa... it -= 17 1012 1018 0.99 0.6 [ 0.2
HM:unction 1: Skehard Roa... J:1-= J1:8 135 160 0.97 _32 5 04
N:Junction 1: Skehard Roa... n:2-» 115 99 115 0.86 16.2. 16 1.5
N:Junction 1: Skehard Roa... n:2-» 11:6 123 124 0.99 0.1
N:Junction 1: Skehard Roa... n:2-= 17 105 104 1.01 0.1
HM:lunction 1: Skehard Roa... J:3-= 115 738 807 0.91 2.5
N:Junction 1: Skehard Roa... Nn:3-> J1:6 247 236 1.05 0.7
N:unction 1: Skehard Roa... N:3-= J1:8 98 94 1.04 0.4
N:Junction 1: Skehard Roa... N4 -= 11:5 281 312 0.90 1.8
HN:Junction 1: Skehard Roa... N4 -= 17 a7 92 1.05 0.5
HM:lunction 1: Skehard Roa... J:4-= J1:8 a0 a8 1.02 02
J2:Beesboro/RE32 J21-» J25 108 126 0.86 1.7
J2:Beesboro/RE252 J2:1 -» J2:6 1042 1110 0.94 2.1
12:Beesboro/RE532 J2:2 -= 124 492 527 0.93 1.6
12:Beesboro/Ra52 J2:2 -= J2:6 452 461 0.93 04
12:Beeshoro/RE52 1223 - 124 978 976 1.00 0.1
J2:Beesboro/RE832 J2:3 -» J25 248 258 0.96 0.6
J3:unction 3: R382/Blackr... J3:1 -= J3:6 119 124 0.96 0.5
J3:Junction 3: R382/Blackr... 131 -2 137 144 151 0.95 0.6
J3:Junction 3: R382/Blackr... 13:1 -» 13:8 164 173 0.95 0.7
J3:Junction 3: R582/Blackr... 13:2 -= 13:5 94 97 0.97 03
J3:Junction 3: R382/Blackr... 132 -» 137 295 309 0.95 0.8
J3:Junction 3: R382/Blackr... J3:2 -> J3:8 267 281 0.95 0.8
J3:Junction 3: R382/Blackr... J3:3 -= J3:5 79 82 0.96 0.3
J3:Junction 3: R382/Blackr... 13:3 -» 13:6 278 288 0.97 0.6
13:Junction 3: R382/Blackr... 13:3 -» 13:8 740 782 0.95 1.5
J3:Junction 3: R382/Blackr... 134 -» 135 166 160 1.04 05
J3:dunction 3: R382/Blackr... J3:4 -> J3:6 438 424 1.03 0.7
J3:Junction 3: R382/Blackr... 13:4 -2 )37 939 919 1.02 0.7
J4&:Unnamed Junction 141 -» 146 82 7 1.06 0.6
J4&:Unnamed Junction 141 - 14T 5 4 1.25 0.5
J:Unnamed Junction J4:1 -= J8 53 32 1.02 0.1
J&:Unnamed Junction J4:2 -= )45 81 84 0.96 03
J&:Unnamed Junction J4:2 - )T 0 0 1.00 0.0
J4&:Unnamed Junction 142 -» 148 3 4 0.75 0.5
J&:Unnamed Junction 143 = 145 81 84 0.96 03
J:Unnamed Junction J4:3 -= Ji6 3 4 0.75 0.5
J&:Unnamed Junction J4:3 -= J4:8 0 0 1.00 0.0
J:Unnamed Junction 144 = )5 329 342 0.96 [ 07
J:Unnamed Junction 144 -» 146 9 12 0.7 333 3 09
J&:Unnamed Junction 144 - 14T 1 1 1.00 0.0 0 0.0
J5:Housing Scheme 151 -> )53 455 478 0.95 51 e 1.1
J%:Housing Scheme J5:1 -> J3:6 0 0 1.00 0.0 0 0.0
J5:Housing Scheme 15:4 -» 15:2 250 251 1.00 0.4 1 0.1
J5:Housing Scheme 15:4 -» 15:6 106 133 0.80 25.5 B 25
J5:Housing Scheme 155 -> 152 0 0 1.00 0.0 0 0.0
J5:Housing Scheme 155 -> 153 439 510 0.96 43 21 09

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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Zone | 1 | 2 | 3 | 4 5 | s | 7 | s | s | w0 | Toml | 9.1.7 Queue Length Validation
1 78.000 50.000 206.000 583.000 41.0001 £.000 50.000 171.000 58.000 1313.|JCI}|
2 107.000 38.000 89.000 271.000 15.000 2000 31.000 69.000 43.000 665.000 The base model was validated by comparing the queue lengths, as recorded on-site, with those in the
3 25.000 8.000 39.000 76.000 2000 0.000 5.000 12.000 3.000 171.000 Paramics model to ensure the integrity of the simulation. Validating the model in this way meant that it
2 153,000 53000 37.000 388,000 18.000 3000 38000 87.000 20000 797.00 was being constructed to take into account actual real time traffic and road conditions as observed on
2 320000 113,000 108.000 231.000 44000 7000 83.000 133.000 @0 1159000 the ground. This comparison showed that the level of queuing shown in the model accurately
& 49.000 12000 3000 8000 40000 0.000 4000 o000 4000 122000 represents on site conditions. The following graphs present a comparison between recorded 2020
v 4000 1000 0.000 1.000 3000 0000 0.000 0000 i 2.000 traffic queues forming at the critical junctions during peak periods and the modelled queues for the
8 51.000 14.000 3.000 9.000 41.000 22,0001 12.000 0.000 4.000 156.|ltll| same time-periOd .
L] 41.000 10.000 2.000 7.000 34.0001 0.000 0.000 0.000 3.000 9?.|JCI}|
10 44.000 30.000 5.000 12.000 41.000 2.000 0.000 3.000 5.000 146.|ltll|
Table 9.3 2020 AM 07:30-09:30 Demand Matrix.
120
Zone | 1 | 2 | 3 | 1 | 5 5 7 8 3 10 Toal |
1 236.000 72.000 181.000 370.000 33.000 2,000 26.000 112.000 sa000  1137.000 100
2 52.000 27.000 72.000 156.000 11.000 1.000 7.000 38.000 88.000 mﬂm|
3 105.000 40.000 124.000 151.000 2,000 0.000 1.000 9.000 16.000 MBM| 80
4 168.000 64.000/ 97.000 309.000 4.000 0.000 3.000 16.000 26.000 GB?IJCI}|
5 435.000 180,000 82,000 288.000 15.000 1.000 13.000/ 58.000 76.000 1152.M| 60
6 27.000 9.000 4.000 12.000 29.000/ 0.000 4.000 0.000 3.000 BB.IJCI}|
7 27.000 9.000 4.000 12.000 29.000 4.000 0.000 0.000 3.000 BBIII}| 40
8 107.000 38.000/ 18.000 50.000 114.000 12.000 1.000 0.000 15.000 EBCI}|
9 145.000 53.000 25.000 70.000 160.000 0.000 0.000 0.000 21.000 -ﬂ'B,III}| 20
10 104.000 124.000 10.000 27.000 61.000/ 3.000 0.000 2.000 12.000 EHGIJCII| I I I
Total 1214 000 753.000 339.000 836.000 1379.000 93.000 5.000 56.000 251.000 342000 SZESIII]| 0
Table 9.3 2020 PM 16:30-18:30 Demand Matrix. Bess to J2 MahontoJ2  SkehardtoJ2 ~ MahontolJ3  SkehardtoJ3
M Junction 3 AM Recorded Queue M Junction 3 AM Modelled Queue
AM Profile
- PM 2020 Queue Comparison (m)
120
150
100
100
80
50
60
0
07:30 07:45 08:00 08:15 08:30 08:45 09:00 09:15 09:30 40
—=@=Seriesl 113 143 137 153 173 164 173 167 146
20
Fig 9.3: Recorded AM Peak traffic profile
0
Bess to J2 Mahon to J2 Skehard to J2 Mahon to J3 Skehard to J3
PM Profile
M Junction 3 PM Recorded Queue M Junction 3 PM Modelled Queue
160
140 Fig 9.5: 2020 AM/PM Queue Length Comparison

120 ./\_.——o\/—\
100 Evident is that the modelled queues broadly reflect the recorded 2020 situation. As previously outlined

80 current year spot checks indicate a drop in overall traffic volumes on the network which results in

60 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.

20 These modifications to the Base Year 2020 collected data will account for the minor discrepancies
observed in the constructed model.

40

16:30 16:45/17:00 17:15 17:30 17:45 18:00 18:15 18:30

=@=Seriesl 127 135 110 110 112 107 131 129 102 The constructed base year models for both peak periods are deemed to be suitable for analysing

. . . future year scenarios.
Fig 9.4: Recorded PM Peak traffic profile
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9.2 TRAFFIC MICROSIMULATION RESULTS e Average Network Speed: Average speed for vehicles on the modelled network in metres per
second (m/s)

The study encompassed the road network as agreed with the Local Authority which is shown in the

: e Latent Demand: Latent demand is defined as the number of vehicles still on the network at the
following extract from the model.

end of a simulation period. A high latent demand can be indicative of a traffic network reaching or
operating above the available capacity.

e 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:

Bessbhorough
@ | Development Site

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 4
been developed to assess the impact of the proposed phased development: Fig 9.7: Mahon Link to Skehard Road West.

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:

o Journey Time Comparison: Average journey times on specific routes in respective traffic
models in seconds.

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 Tl 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.

AM (07:30-09:30) - Average Journey Time
(seconds)

: E
&

4
31!.4 364.1
324, 5

- N B . 0828 B2

3 4 2158
B et SR ° 2081 208 280a 228728285

e s 85

3}

AM 2020 AM 2024 AM 2026 AM 2026 AM 2028 AM 2028 AM 2030 AM 2030 AM 2039 AM 2039
with No Dev With  No Phase2 With No Phase 3with Phase No Dev with Phase
Granted Phase 1 Phase 1,2 1,2,3 1,2,3
Schemes

Mahon Link to Skehard West Skehard West to Mahon Link

MW Bessborough to Mahon Link m Bessborough to Skehard West

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

PM (16:30-18:30) - Average Journey Time
(seconds)

395&
S32.9
28 1

19?5 3 20}5 7 198 7 198 5 198 6 I IIZ

i R L A

PM 2020 PM 2024 PM 2026 PM 2026 PM 2028 PM 2028 PM 2030 PM 2030 PM 2039 PM 2039
with  NoPhasel With NoPhase2 With No Phase 3with Phase No Dev with Phase
Granted Phase 1 Phase 1,2 1,2,3 1,2,3
Schemes

2323 237 .4 234 8a 238 da

Mahon Link to Skehard West Skehard West to Mahon Link

M Bessborough to Mahon Link  m Bessborough to Skehard West

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

BESSBOROUGH TO SKEHARD WEST
BESSBOROUGH TO MAHON LINK
SKEHARD WEST TO MAHON LINK

MAHON LINK TO SKEHARD WEST

0 100 200 300 400 500

= AM 2039 with Phase 1,2,3 = AM 2039 No Dev

Fig 9.13 AM 2039 (07:30-09:30)

PM 2039 - Journey Times (secs)

BESSBOROUGH TO SKEHARD WEST
BESSBOROUGH TO MAHON LINK

SKEHARD WEST TO MAHON LINK

MAHON LINK TO SKEHARD WEST

0 100 200 300 400 500 600 700

m PM 2039 with Phase 1,2,3 = PM 2039 No Dev

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 Tl 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.

AM - Average Network Speed (m/s)

2020 AM 2024 AM 2026 AM 2026 AM 2028 AM 2028 AM 2030 AM 2030 AM 2039 AM 2039 AM
NO DEV WITH  NO PHASE PHASE 1,2 NO PHASE  PHASE NO DEV PHASE
PHASE 1 2 3 1,223 a2 3

Fig 9.15 AM — Comparison of Average Network Speed

PM - Average Network Speed (m/s)

8.9275 .
i 8.0425 Al
6.7225 6.715

2020PM  2024PM 2026 PM 2026 PM 2028 PM 2028 PM  2030PM 2030 PM 2039 PM 2039 PM
NO DEV WITH  NO PHASE 2 PHASE 1,2 NO PHASE 3PHASE 1,2,3 NO DEV PHASE 1,2,3
PHASE 1

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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07:30-09:30 AM Latent Demand
(vehs remaining on network)

2020 AM 2024 AM 2026 AM 2026 AM 2028 AM 2028 AM 2030 AM 2030 AM 2039 AM 2039 AM
NODEV PHASE1l NODEV PHASE12 NODEV PHASE12 NODEV PHASE12
B B

Fig 9.17 AM Comparison of Latent Demand

16:30-18:30 PM Latent Demand
(vehs remaining on network)

2020 PM 2024 PM 2026 PM 2026 PM 2028 PM 2028 PM 2030PM 2030 PM 2039 PM 2039 PM
NO DEV  PHASE1 NO PHASE PHASE 1,2 NO PHASE PHASE NO DEV PHASE
2 3 1,23 1723

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
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Fig 9.23 Bessborough Road Approach to Junction 2

AM (07:30-09:30) - Average Queue Lengths (m)
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AM 2020 AM 2024 AM 2026 AM 2026 AM 2028 AM 2028 AM 2030 AM 2030 AM 2039 AM 2039
with  NoPhasel With NoPhase2 With No Phase 3with Phase No Dev with Phase
Granted Phase 1 Phase 1,2 1,2,3 1,2,3
Schemes

Bessborough Approach to Junction 2 m Mahon Approach to Junction 2
Skehard West approach to Junction 2 ® Mahon Link Approach to Junction 3

Skehard approach to Junction 3

Fig 9.24 AM Average Queue Lengths
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PM (16:30-18:30) - Average Queue Lengths (m)
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PM 2020 PM 2024 PM 2026 PM 2026 PM 2028 PM 2028 PM 2030 PM 2030 PM 2039 PM 2039
with  NoPhasel With NoPhase2 With No Phase 3with Phase No Dev with Phase
Granted Phase 1 Phase 1,2 1,2,3 1,2,3
Schemes

Bessborough Approach to Junction 2 ® Mahon Approach to Junction 2
m Skehard West approach to Junction 2 m Mahon Link Approach to Junction 3

Skehard approach to Junction 3

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.

AM 2039 - Queue Lengths (m)

SKEHARD APPROACH TO JUNCTION 3
MAHON LINK APPROACH TO JUNCTION 3
SKEHARD WEST APPROACH TO JUNCTION 2
MAHON APPROACH TO JUNCTION 2

BESSBOROUGH APPROACH TO JUNCTION 2

0 20 40 60 80 100 120 140

AM 2039 with Phase 1,2,3 = AM 2039 No Dev

Fig 9.26 AM 2039 - Average Queue Lengths
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PM 2039 - Queue Lengths (m)

SKEHARD APPROACH TO JUNCTION 3
MAHON LINK APPROACH TO JUNCTION 3
SKEHARD WEST APPROACH TO JUNCTION 2
MAHON APPROACH TO JUNCTION 2

BESSBOROUGH APPROACH TO JUNCTION 2

0 50 100 150 200 250

PM 2039 with Phase 1,2,3 = PM 2039 No Dev

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 Tl 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. Forthe 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.

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

Section 9.2.1 presents a comparison of KPI's with these mitigation measures put in place for all
scenarios.
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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
Tl 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.

AM (07:30-09:30) - Average Journey Time
(seconds)

19889
15* il Lol 13838 4
|3 |8 |5 6

0 _HENE mnn L HEE SENN BREn BEn

AM 2020* AM 2024 AM 2026 AM 2026 AM 2028 AM 2028 AM 2030 AM 2030 AM 2039 AM 2039
with No Dev With  No Phase With NoPhase with No Dev with
Granted Phase 1 2 Phase 1,2 3 Phase Phase
Schemes 1,2,3 1,2,3

Mahon Link to Skehard West m Skehard West to Mahon Link

M Bessborough to Mahon Link B Bessborough to Skehard West

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

(seconds)
1
s IIlz

2|I7
PM 2020* PM 2024 PM 2026 PM 2026 PM 2028 PM 2028 PM 2030 PM 2030 PM 2039 PM 2039
with  NoPhasel With NoPhase2 With No Phase 3with Phase No Dev with Phase

Granted Phase 1 Phase 1,2 1,2,3 1,2,3
Schemes

Mahon Link to Skehard West ® Skehard West to Mahon Link

M Bessborough to Mahon Link  ® Bessborough to Skehard West

Fig 9.29: Mitigated PM (16:30-18:30) Average Journey Time Comparison (secs) (* - unmitigated)
AM 2039 - Journey Times (secs)

BESSBOROUGH TO SKEHARD WEST

BESSBOROUGH TO MAHON LINK

SKEHARD WEST TO MAHON LINK | | I I

MAHON LINK TO SKEHARD WEST |‘ |‘ i i I
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o

AM 2039 with Phase 1,2,3 w/ Mitigation = AM 2039 No Dev w/ Mitigiation
AM 2039 with Phase 1,2,3 = AM 2039 No Dev

Fig 9.30: Mitigated comparison AM 2039 (07:30-09:30)
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PM 2039 - Journey Times (secs)

BESSBOROUGH TO SKEHARD WEST

BESSBOROUGH TO MAHON LINK

SKEHARD WEST TO MAHON LINK

MAHON LINK TO SKEHARD WEST

499 |

0 100 200 300 400 500 600 700

PM 2039 with Phase 1,2,3 w/ Mitigation m PM 2039 No Dev w/ Mitigation
= PM 2039 with Phase 1,2,3 m PM 2039 No Dev

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.

AM - Average Network Speed (m/s)

2020 AM * 2024 AM 2026 AM 2026 AM 2028 AM 2028 AM 2030 AM 2030 AM 2039 AM 2039 AM
NO DEV WITH  NO PHASE PHASE 1,2 NO PHASE  PHASE NO DEV PHASE
PHASE 1 2 3 2,3 1925

Fig 9.32: Mitigated AM — Comparison of Average Network Speed (m/s) (* - unmitigated)
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PM - Average Network Speed (m/s)

8.855 8.7925 8.765 8.2725 8.2075

2020 PM* 2024 PM 2026 PM 2026 PM 2028 PM 2028 PM 2030 PM 2030PM 2039 PM 2039 PM
NO DEV WITH  NO PHASE 2 PHASE 1,2 NO PHASE 3PHASE 1,2,3 NO DEV PHASE 1,2,3
PHASE 1

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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07:30-09:30 AM Latent Demand AM 2039 - Queue Lengths (m)
(vehs remaining on network)
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NoDev Phasel NoDev Phasel2 NoDev Phasel2 nodev Phasel? =
3 3 Fig 9.36: Mitigated comparison AM 2039 (07:30-09:30)
Fig 9.34: Mitigated AM Comparison of Latent Demand (* - unmitigated)
PM 2039 - Queue Lengths (m)
16:30-18:30 PM Latent Demand
(vehs remaining on network) SKEHARD APPROACH TO JUNCTION 3
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|‘ j
SKEHARD WEST APPROACH TO JUNCTION 2 }
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Fig 9.35: Mitigated PM — Comparison of Average Network Speed (m/s) (* - unmitigated)
9.3.1.4 Average Queue Length 9.4 SUMMARY OF FINDINGS
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 The overall transportation modelling points to a number of key findings:
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 The proposed development in a phased manner will add to existing traffic flows on what is already a
in the region of a 26% decrease from the unmitigated scenario. This level of reductions will greatly aid busy network. Each of the key performance indicators used shows a steady deterioration both
in alleviating the congestion in the area and the amount of queuing. The area will also be aided with with/without development traffic. The development is seen to have the greatest impact on the
the continued investment in public transport and other sustainable transport methods, combined with Bessborough/Skehard Road Junction, Junction 2.
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. 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 Tl 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 KPls
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 TIl 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.
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11.1.3 Proposed Road Safety Mitigation Measures
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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.
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12.0 ENVIRONMENTAL IMPACT

Ireland road collisions
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1

1

121 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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INTERNAL LAYOUT & PARKING PROVISION

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.

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.

PUBLIC TRANSPORT

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.

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”.

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)
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14.6  Evident from the above map is that current bus provision in the area allows travel to a wide area 95 ‘ - %mmw
within 30 mins, with many of the main employment centres being within the 20 mins range. This S N o (G N
is significantly shorter than CSO figures for other areas such as Dublin City 28.9 mins, South ; : : b, d o= """"”"“‘"‘*‘
Dublin 30.6 mins, Waterford City & County 22.4 mins, Limerick City & County 24.2 mins. ' "

Within 20 mins Travel

Within 25 mins Travel

! _mﬂinaum.smveq
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 : = : : < B '
this expenditure by the NTA. ‘ < R S P e _H

15.0 ACCESSIBILITY AND INTEGRATION - : i B :

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.

DT e

Fig 15.2: Prop

osed Development: Cycle distance to local area

15.2 Within 10 mins walk time from the site:

e Blackrock Business Park

e Mahon Industrial Estate

e Mahon Point Shopping Centre
e Mahon Retail Park

e Mater Private Hospital
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e City Gate
e Bus Stop Clontarf Estate (Service 202, 215, 215A, and 219)
e Bus Stop City Gate (Service 215, 215A, and 219)

Within 15 mins walk time from the site:

e Mahon Golf Course

e Aldi

e Blackrock Hall Primary Care Centre

e Mahon Post Office

e Scally’s Supervalu

e Bus Stop Clover Lawn (Service 215, 215A, and 219)

e Bus Stop Skehard Lawn (Service 215, 215A, and 219)

Within 20 mins walk time from the site:

e Blackrock National Hurling Club

¢ Dundanion Medical Centre

o Nagle Secondary Community College

e Scoil na Croise Naofa Primary School

¢ Ringmahon Rangers AFC

o Bus Stop Barnstead Drive (Service 202)

e Bus Stop Nagle Community College (Service 202)
e Bus Stop Ringmahon Rd. (Service 202 & 219)

Within 30 mins walk time from the site:

e Blackrock Village

e Blackrock Pier

e St. Michaels Catholic Church Blackrock

e The Marina Park

e Pairc Ui Rinn GAA

e Cork Constitution FC

e Ballinlough Pitch & Putt Club

e Beaumont Girls School

e Bus Stop Ardmahon Estate (Service 219)

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.

ACCESS FOR PEOPLE WITH DISABILITIES

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

MOBILITY MANAGEMENT PLAN (SUSTAINABLE ACCESS STRATEGY)

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

MHL & Associates Ltd. 71

Estuary View Enterprises 2022 Ltd.

17.2

17.3

il

Bessborough Residential Development

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’.

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).

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.

MHL & Associates Ltd. 72
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INTRODUCTION

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.

The proposed development comprises two planning applications to An Bord Pleanala 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.

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.

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.

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.

» Toreduce trip generation to and from the site thus reducing parking demand and traffic flow.

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.

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.

MHL & Associates Ltd. 3
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Building management facilities including plant and storage areas are provided across all
apartment buildings.

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.

MHL & Associates Ltd. 4
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MOBILITY MANAGEMENT PLAN?

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.

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.

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.

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.

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.

MHL & Associates Ltd. 5
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PUBLIC TRANSPORT INFRASTRUCTURE

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.

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.

-

Bttt

Figure 3.1: Extract from BusConnects Public Consultation Document

MHL & Associates Ltd. 6
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30m ™~

10m

LRT 20m

3.3 Existing bus routes and timetables can be found in Appendix C
Legend:
Bus Routes
Corklinstilyes * ,’:
of Technology—*
-
Figure 3.3: Existing Bus routes in vicinity of the evelopment
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)
MHL & Associates Ltd. 7
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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

3.6

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.

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.

MHL & Associates Ltd. 8
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412

CYCLE FACILITIES

Existing Cycle infrastructure

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.

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.

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.
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Figure 4.'1: Proposéd De\)eiopment: Cycle distance to local area 7
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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5.0

5.1

Proposed Cycle Infrastructure

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.

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

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

PARKING PROVISION

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 | No. 16
Parking

Total Number of Car | No. 98
Parking Spaces

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 No. 6

Parking

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.

MHL & Associates Ltd. 10
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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:
e Pedestrian and cycling facilities near the site
e 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
MHL & Associates Ltd. 11
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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.

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.

Pedestrians & Cyclists

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)

Public Transport

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;

e Monthly/annual commuter ticket schemes/offers
e Timetables, routes and maps

e Journey time indicators

e 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).

MHL & Associates Ltd. 12
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7.0 CONCLUSIONS & RECOMMENDATIONS 8.0 References
) ] ] ] ) ) ) - The Route to Sustainable Commuting, An Employer’s Guide to Mobility Management Plans

7.1 In conclusion, the site location is well situated for the implementation of a Mobility published by Dublin Transportation Office, Kirklees Metropolitan Council, Irish Energy Centre.

Management Plan promoting alternative modes of transport.

, , ) i , The Traffic Management Guidelines

7.2 All sustainable modes of transport will be promoted as part of a marketing campaign for the site published by the Dublin Transportation Office

which will include actively encouraging public transport, walking and cycling as a real mode of

transport for residents. 2020 Vision-Sustainable Travel and Transport: Public Consultation Document

. . . . . . . . published by the Department of Transport
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 Cork County Development Plan 2014.
avoid difficult turns at busy junctions. Walking & cycling societies could be formed to create a published by Cork County Council
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.

Bus Eireann Online Timetable Viewer

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.

MHL & Associates Ltd. 13 MHL & Associates Ltd. 14



Estuary View Enterprises 2020 Ltd. Bessborough Residential Development

APPENDIX A

CORK CITY DEVELOPMENT PLAN MAP

MHL & Associates Ltd. 15



1202-5102 ue)d Juswdojanag A spod

sapeiBidn/sainoy Apuswy maN pasodoid paiedaid oq o} ueld eaiy [eoo [ Baly Ayuswy apiskeno-£| spunouo spods-c | [ senua pooyinoqyblaN-6 poouinoqubieN [enuspisay Ao Jeuur-¢ [
sonoy Ajuswy pue|s| S,qooer pasn PaxiN-0Z wawdojena asn PaxIN-9L S9U0Z UoneAlasald adedspue-z| Sanua ouIsIa-g Sealy Jajoeleyd Jealis ouolsiH E
9)IS OS3N3S 0 uoloalold salpog Jaremsioniy-61 [l semmnn pue ainoniseyu) sland-gi I Buisnoyaiem [1ejoy- |1 KBojouyoa) pue sseuisng-, Sealy UOBAIBSUOD [BJNJOB)IYIIY §

uoieoo sbuipjing jjeL pasodoid
S19211S MAN SANEDIPU] * S|00y2s-81 9oeds uado 2llqnd-¥1 sanua) |e007-04 $9SM |EUOHNJISU| PUE SAVIAISS [ED0T ‘|EUBPISIY-H I anjep adeospue ybiH Jo sealy V/A

a1°Ue|d)UaLIAO[ABPAIIYI0' MMM :8HSTBM N U0 BlqE|IeAE GBW B|GRWO0Z

.vmzemw_.zamt IIe IS0 @ dew aseg

e |
RS

SaARIqQ paddewy :om] awnjop mw>:um_£o mﬁ_LDQ:m C‘_wu.mmm —\_Hsom ” @ ﬁ_<<<







Estuary View Enterprises 2020 Ltd. Bessborough Residential Development

APPENDIX B

CORK METROPOLITAN AREA TRANSPORT STRATEGY MAPPING
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Estuary View Enterprises 2020 Ltd. Bessborough Residential Development

APPENDIX C

BUS EIREANN INFORMATION

MHL & Associates Ltd. 17



;.;. MONDAY TO FRIDAY

ROUTE 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215
Table No
(Sj:tee'r 06:43 07:13 07:46 08:02 08:37 09:07 09:37 10:07 10:38 11:13 11:38 12:08 12:47 13:17 13:47 14:17 14:47 1517 15:47 16:12 16:42 17:05 17:35 18:05 18:40 19:10 19:36 20:06 20:36 21:06 21:36 22:06 22:36 23:06
LOGHROE - BLARNEY - CITY CENTRE - BALLINL H- MAHON et
CLOGHROE - -C C - OUGH - O R P
Road 06:44 07:14 07:47 08:03 08:33 09:08 09:38 10:08 10:39 11:14 11:39 12:00 12:48 13:18 13:48 14:18 14:48 15:18 15:48 16:13 16:43 17:06 17:36 18:06 18:41 19:11 19:37 20:07 20:37 21:07 21:37 22:07 22:37 23:07
POINT o
Mallow
Road 06:47 07:17 07:50 08:05 08:40 09:10 09:40 10:10 10:41 11:16 11:41 12:11 12:50 13:20 13:50 14:20 14:50 15:20 15:50 16:15 16:45 17:08 17:38 18:08 18:43 19:13 19:39 20:09 20:39 21:09 21:39 22:09 22:39 23:09
(Planet
MONDAY TO FRIDAY Bomion)
ROUTE 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 New
- Commons
Island (The 07:05 07:30 08:05 08:35 09:05 09:35 10:05 10:35 11:05 11:35 12:05 12:35 13:05 13:35 14:05 14:35 15:05 15:30 16:00 16:25 16:55 17:25 18:00 18:30 19:05 19:35 20:05 20:35 21:05 21:35 22:05 22:35 23:05 23:35 [‘g:sdlow 06:48 07:18 07:51 08:06 08:41 09:11 09:41 10:11 10:43 11:18 11:43 12:13 12:51 13:21 13:51 14:21 14:51 15:21 15:51 16:16 16:46 17:00 17:39 18:00 18:44 19:14 19:40 20:10 20:40 21:10 21:40 22:10 22:40 23:10
Sanctuary) Gardens
Jacobs Jetn)
:Z'Z:gmary 07:06 07:31 08:06 08:36 09:06 09:36 10:06 10:36 11:06 11:36 12:06 12:36 13:06 13:36 14:06 14:36 15:06 15:31 16:01 16:26 16:56 17:26 18:01 18:31 19:06 19:36 20:06 20:36 21:06 21:36 22:06 22:36 23:06 23:36 North Point
Rd Inbound) O 06:49 07:19 07:52 08:07 08:42 09:12 09:42 10:12 10:44 11:19 11:44 12:14 12:52 13:22 13:52 14:22 14:52 15:22 15:52 16:17 16:47 17:10 17:40 18:10 18:45 19:15 19:41 20:11 20:41 21:11 21:41 22:11 22:41 23:11
Mahon Point Park)
d (Johnson 07:08 07:32 08:07 08:37 09:07 09:37 10:07 10:37 11:07 11:37 12:08 12:38 13:08 13:38 14:08 14:38 15:08 15:33 16:03 16:28 16:58 17:28 18:03 18:33 19:07 19:37 20:07 20:37 21:07 21:37 22:07 22:37 23:07 23:37 Sunset
& Perrott
errolt) Place (Ring 06:50 07:20 07:53 08:08 08:43 09:13 09:43 10:13 10:45 11:20 11:45 12:15 12:53 13:23 13:53 14:23 14:53 15:23 15:53 16:18 16:48 17:11 17:41 18:11 18:46 19:16 19:42 20:12 20:42 21:12 21:42 22:12 22:42 23:12
Mahon Point House)
Rd (Opp 07:09 07:33 08:08 08:38 09:08 09:33 10:08 10:38 11:08 11:38 12:09 12:39 13:00 13:39 14:09 14:39 15:00 15:34 16:04 16:20 16:59 17:29 18:04 18:34 19:08 19:33 20:08 20:38 21:08 21:33 22:08 22:38 23:08 23:38 Kieons
City Gate
ity Gate) (Opposite 06:54 07:24 07:57 08:12 08:47 09:17 09:47 10:17 10:49 11:24 11:49 12:19 12:57 13:27 13:57 14:27 14:57 15:27 15:57 16:22 16:52 17:15 17:45 18:15 18:50 19:20 19:46 20:16 20:46 21:16 21:46 22:16 22:46 23:16
Mahon Point Overpass)
Rd (Opp 07:10 07:33 08:08 08:38 09:08 09:33 10:09 10:39 11:09 11:39 12:10 12:40 13:10 13:40 14:10 14:40 15:10 15:35 16:05 16:30 17:00 17:30 18:05 18:35 19:08 19:33 20:08 20:38 21:08 21:33 22:08 22:38 23:08 23:38 Blamey
CSO Office;
ee) (Filling 06:55 07:25 07:58 08:13 08:48 09:18 09:48 10:18 10:50 11:25 11:50 12:20 12:59 13:20 13:59 14:20 14:50 15:29 15:50 16:24 16:54 17:17 17:47 18:47 18:52 19:22 19:47 20:17 20:47 21:17 21:47 22:17 22:47 23:47
Skehard Station)
FS"::\’”CE 07:12 07:34 08:09 08:39 09:09 09:39 10:10 10:40 11:10 11:40 12:12 12:42 13:12 13:42 14:12 14:42 15:12 15:37 16:07 16:32 17:02 17:32 18:07 18:37 19:09 19:39 20:09 20:39 21:09 21:39 22:09 22:39 23:09 23:39 Blarney
Station) X,'\'/‘;g;n 06:55 07:25 07:59 08:14 08:49 09:19 09:49 10:19 10:51 11:26 11:51 12:21 13:00 13:30 14:00 14:30 15:00 15:30 16:00 16:25 16:55 17:18 17:48 18:18 18:53 19:23 19:47 20:17 20:47 21:17 21:47 22:17 22:47 23:47
Skehard Mills)
ggsy 07:13 07:35 08:10 08:40 09:10 09:40 10:11 10:41 11:11 11:41 12:14 12:44 13:14 13:44 14:14 14:44 15:14 15:39 16:09 16:34 17:04 17:34 18:09 18:39 19:10 19:40 20:10 20:40 21:10 21:40 22:10 22:40 23:10 23:40 Blamey (St
Lawn) Anne's 06:57 07:27 08:01 08:16 08:51 09:21 09:51 10:21 10:53 11:28 11:53 12:23 13:02 13:32 14:02 14:32 15:02 15:32 16:02 16:27 16:57 17:20 17:50 18:20 18:55 19:25 19:49 20:19 20:49 21:19 21:49 22:19 22:49 23:19
Road)
Skehard St Amas
13 07:36 08:11 08:41 00:11 09:41 10:12 10:42 11:12 11:42 12:14 12:44 13:14 13:44 14:14 14:44 15:14 15:30 16:00 16:34 17:04 17:34 18:09 18:30 19:11 19:41 20:11 20:41 21:11 21:41 22:11 22:41 23:11 23: -
gﬁ'a':)(ow 07:13 07:36 08:11 0B:41 09:11 09:41 10:12 10:42 11:12 11:42 12:14 12:44 13114 13:44 14:14 14:44 15:14 15:39 16:09 16:34 17:04 17:34 16:09 18:39 19011 19:41 20111 20:41 2011 21:41 2211 22:41 23:11 23:41 Road (Pauls 06:58 07:28 08:01 08:17 08:52 09:22 09:52 10:22 10:53 11:28 11:53 12:23 13:03 13:33 14:03 14:33 15:03 15:33 16:03 16:28 16:58 17:21 17:51 18:21 18:56 19:26 19:50 20:20 20:50 21:20 21:50 22:20 22:50 23:20
Cross)
Skehard Rd St Annes
Park Hill 15 07:37 08:12 08:42 09:12 09:42 10:13 10:43 11:13 11:43 12:15 12:45 13:15 13:45 14:15 14:45 15:15 15:40 16:10 16:35 17:05 17:35 18:10 18:40 19:12 19:42 20:12 20:42 21:12 21:42 22:12 22:42 23:12 23: .
(J;nr) ! 07:15 07:37 08:12 06:42 09:12 09:42 10:13 10:43 11:13 11:43 12:15 12:45 13115 13:45 14:15 14:45 15:15 15:40 16:10 16:35 17:05 17:35 18:10 18:40 19012 19:42 2012 20:42 21:12 21:42 22:12 22:42 2312 23:42 Hill (Willson 06:58 07:28 08:02 08:17 08:52 09:22 09:52 10:22 10:54 11:29 11:54 12:24 13:03 13:33 14:03 14:33 15:03 15:33 16:03 16:28 16:58 17:21 17:51 18:21 18:56 19:26 19:50 20:20 20:50 21:20 21:50 22:20 22:50 23:20
Park)
Churchyard
Lane (Silver 07:16 07:37 08:12 08:42 09:12 09:42 10:13 10:43 11:13 11:43 12:16 12:46 13:16 13:46 14:16 14:46 15:16 15:41 16:11 16:36 17:06 17:36 18:11 18:41 19:12 19:42 20:12 20:42 21:12 21:42 22:12 22:42 23:12 23:42 St Annes
Key Bar) (leerview 06:59 07:29 08:02 08:18 08:53 09:23 09:53 10:23 10:54 11:20 11:54 12:24 13:04 13:34 14:04 14:34 15:04 15:34 16:04 16:20 16:59 17:22 17:52 18:22 18:57 19:27 19:51 20:21 20:51 21:21 21:51 22:21 22:51 23:21
Ballinlough Estate)
%’:f?‘gmre 07:17 07:38 08:13 08:43 00:13 09:43 10:14 10:44 11:14 11:44 12:17 12:47 13:17 13:47 14:17 14:47 15:17 15:42 16:12 16:37 17:07 17:37 18:12 18:42 19:13 19:43 20:13 20:43 21:13 21:43 22:13 22:43 23:13 23:43 St. Annes
Park) R}”amam 06:59 07:29 08:03 08:18 08:53 09:23 09:53 10:23 10:55 11:30 11:55 12:25 13:04 13:34 14:04 14:34 15:04 15:34 16:04 16:20 16:59 17:22 17:52 18:22 18:57 19:27 19:51 20:21 20:51 21:21 21:51 22:21 22:51 23:21
Ballinlough B&B)
gsf:mfg)‘l’]‘:y 07:18 07:39 08:14 08:44 09:14 09:44 10:15 10:45 11:15 11:45 12:18 12:48 13:18 13:48 14:18 14:48 15:18 15:43 16:13 16:38 17:08 17:38 18:13 18:43 19:13 19:43 20:13 20:43 21:13 21:43 22:13 22:43 23:13 23:43 St. Annes
Estate) (Fg'r“mmse 07:00 07:30 08:03 08:19 08:54 09:24 09:54 10:24 10:55 11:30 11:55 12:25 13:05 13:35 14:05 14:35 15:05 15:35 16:05 16:30 17:00 17:23 17:53 18:23 18:58 19:28 19:52 20:22 20:52 21:22 21:52 22:22 22:52 23:22
Ballinlough Hil)
fs"::drive 07:19 07:39 08:14 08:44 09:14 09:44 10:16 10:46 11:16 11:46 12:19 12:49 13:19 13:49 14:19 14:49 15:19 15:44 16:14 16:39 17:00 17:39 18:14 18:44 19:14 19:44 20:14 20:44 21:14 21:44 22:14 22:44 23:14 23:44 Tower
Park) 2/5'”;8; 07:01 07:31 08:04 08:20 08:55 09:25 09:55 10:25 10:56 11:31 11:56 12:26 13:06 13:36 14:06 14:36 15:06 15:36 16:06 16:31 17:01 17:24 17:54 18:24 18:59 19:29 19:53 20:23 20:53 21:23 21:53 22:23 22:53 23:23
Ballinlough Station)
ngﬁ"ﬂfz"w"y 07:20 07:40 08:15 08:45 09:15 09:45 10:16 10:46 11:16 11:46 12:19 12:49 13:19 13:49 14:19 14:49 15:19 15:44 16:14 16:39 17:00 17:39 18:14 18:44 19:14 19:44 20:14 20:44 21:14 21:44 22:14 22:44 23:14 23:44 Tower
Contre) Village 07:02 07:32 08:05 08:21 08:56 09:26 09:56 10:26 10:57 11:32 11:57 12:27 13:07 13:37 14:07 14:37 15:07 15:37 16:07 16:32 17:02 17:25 17:55 18:25 19:00 19:30 19:54 20:24 20:54 21:24 21:54 22:24 22:54 23:24
(Tower Hall)
Ballinlough
Road (Pic 07:20 07:40 08:15 08:45 09:15 09:45 10:17 10:47 11:17 11:47 12:20 12:50 13:20 13:50 14:20 14:50 15:20 15:45 16:15 16:40 17:10 17:40 18:15 18:45 19:15 19:45 20:15 20:45 21:15 21:45 22:15 22:45 23:15 23:45 Cloghroe 07-05 07:33 0806 08:22 0857 0927 09:57 10-27 1066 11:33 11:58 1226 13:08 13.38 1408 14:38 15:0 1538 16:08 16:33 17:03 17:26 1766 1626 16:01 19:31 19:55 20:25 2055 21.25 21:55 2225 20.55 23:25
Du Jer Park) .(r:\r:r/:yss) B B R 3 : . ! : 3 B B : R 3 : 3 : : R 3 B B B ! 3 . B ;. ! B B ! : :
rminu
Ballinlough
gﬁfi;ﬁ;p 07:21 07:41 08:16 08:46 09:16 09:46 10:17 10:47 11:17 11:47 12:20 12:50 13:20 13:50 14:20 14:50 15:20 15:45 16:15 16:40 17:10 17:40 18:15 18:45 19:15 19:45 20:15 20:45 21:15 21:45 22:15 22:45 23:15 23:45
Church)
Ballinlough
Road 07:23 07:42 08:17 08:47 09:17 09:47 10:18 10:48 11:18 11:48 12:21 12:51 13:21 13:51 14:21 14:51 15:21 15:46 16:16 16:41 17:11 17:41 18:16 18:46 19:16 19:46 20:16 20:46 21:16 21:46 22:16 22:46 23:16 23:46
(Knockrea)
MONDAY TO FRIDAY
Douglas
g’:‘gw 07:24 07:42 08:17 08:47 09:17 09:47 10:19 10:49 11:19 11:49 12:22 12:52 13:22 13:52 14:22 14:52 15:22 15:47 16:17 16:42 17:12 17:42 18:17 18:47 19:17 19:47 20:17 20:47 21:17 21:47 22:17 22:47 23:17 23:47 ROUTE 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215
Cloghroe
Junction) (Coolfiugh 06:45 07:15 07:40 08:10 08:40 09:15 09:45 10:15 10:45 11:15 11:45 12:15 12:45 13:15 13:45 14:15 14:45 15:15 15:45 16:20 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:15 20:40 21:05 21:35 22:05 22:35 23:06 23:30
Douglas Terminus)
Road (St
Finbarrs 07:25 07:43 08:18 08:48 09:18 09:48 10:19 10:49 11:19 11:49 12:24 12:54 13:24 13:54 14:24 14:54 15:24 15:49 16:19 16:43 17:13 17:43 16:18 18:48 19:18 19:48 20:18 20:48 21:18 21:48 22:18 22:48 23:18 23:48 Jm;g:"""de‘ 06:45 07:15 07:40 08:10 08:40 09:15 09:45 10:15 10:45 11:15 11:45 12:15 12:45 13:15 13:45 14:15 14:45 15:15 15:45 16:20 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:15 20:40 21:05 21:35 22:05 22:35 23:06 23:30
Hospital)
Tower Village
Southern (Shournagh 06:46 07:16 07:41 08:11 08:41 00:16 09:46 10:16 10:46 11:16 11:46 12:16 12:46 13:16 13:46 14:16 14:46 15:16 15:46 16:21 17:01 17:31 18:01 18:31 19:01 19:31 20:01 20:16 20:41 21:06 21:36 22:06 22:36 23:06 23:31
(Cawell R 07:26 07:44 08:19 08:49 09:19 09:49 10:20 10:50 11:20 11:50 12:25 12:55 13:25 13:55 14:25 14:55 15:25 15:50 16:20 16:44 17:14 17:44 18:19 18:49 19:19 19:49 20:19 20:49 21:19 21:49 22:19 22:49 23:19 23:49 Valley)
Junction) St. Annes Hill
(Opp 06:47 07:17 07:42 08:12 08:42 09:17 09:47 10:17 10:47 11:17 11:47 12:17 12:47 1317 13:47 14:17 14:47 15:17 15:47 16:22 17:02 17:32 18:02 18:32 19:02 19:32 20:02 20:17 20:42 21:07 21:37 22:07 22:37 23:07 23:32
Infirmary Primrose Hill)
Road St 07:28 07:45 08:20 08:50 09:20 09:50 10:21 10:51 11:21 11:51 12:27 12:57 13:27 13:57 14:27 14:57 15:27 15:52 16:22 16:45 17:15 17:45 18:20 18:50 19:20 19:50 20:20 20:50 21:20 21:50 22:20 22:50 23:20 23:50 St. Annes Hill
College) (Opp 06:48 07:18 07:43 08:13 08:43 00:18 09:48 10:18 10:48 11:18 11:48 12:18 12:48 13:18 13:48 14:18 14:48 15:18 15:48 16:23 17:03 17:33 18:03 18:32 19:02 19:32 20:02 20:17 20:42 21:07 21:37 22:07 22:37 23:07 23:32
Riverview)
?:ﬁ':ce St. Annes Rd
(Omainen 07:28 07:46 08:21 08:51 09:21 09:51 10:22 10:52 11:22 11:52 12:28 12:58 13:28 13:58 14:28 14:58 15:28 15:53 16:23 16:46 17:16 17:46 18:21 18:51 19:21 19:51 20:21 20:51 21:21 21:51 22:21 22:51 23:21 23:51 (Opp Willison 06:48 07:18 07:43 08:13 08:43 00:18 09:49 10:19 10:49 11:19 11:49 12:19 12:49 13:19 13:49 14:19 14:49 15:19 15:49 16:24 17:04 17:34 18:04 18:33 19:03 19:33 20:03 20:18 20:43 21:08 21:38 22:08 22:33 23:08 23:33
Pensions) Park)
St. Annes Rd
George's
Quay 00 oo 06:49 07:19 07:44 08:14 08:44 09:19 09:49 10:19 10:49 11:19 11:49 12:19 12:50 13:20 13:50 14:20 14:50 15:20 15:50 16:25 17:05 17:35 18:05 18:34 19:04 19:34 20:03 20:18 20:43 21:08 21:38 22:08 22:33 23:08 23:33
(Abbey 07:29 07:47 08:22 08:52 09:22 09:52 10:23 10:53 11:23 11:53 12:20 12:59 13:29 13:50 14:20 14:59 15:20 15:54 16:24 16:47 17:17 17:47 18:22 18:52 19:22 19:52 20:22 20:52 21:22 21:52 22:22 22:52 23:22 23:52 Hoe)
Court
House) St. Annes Rd
rand (Blamey 06:51 07:21 07:46 08:16 08:46 09:21 09:51 10:21 10:51 11:21 11:51 12:21 12:62 13:22 13:52 14:22 14:52 15:22 15:52 16:27 17:07 17:37 18:07 18:36 19:06 19:36 20:05 20:20 20:45 21:10 21:40 22:10 22:40 23:10 23:35
ran School
Parade (City 07:33 07:51 08:26 08:56 09:26 09:56 10:25 10:55 11:25 11:55 12:34 13:04 13:34 14:04 14:34 15:04 15:34 15:50 16:20 16:52 17:22 17:52 18:27 18:57 19:26 19:56 20:26 20:56 21:26 21:56 22:26 22:56 23:26 23:56 o )
Librai larney
N pry) . Village Arr 06:52 07:22 07:47 08:17 08:47 00:22 09:52 10:22 10:52 11:22 11:52 12:22 12:63 13:23 13:53 14:23 14:53 15:23 15:53 16:28 17:08 17:38 18:08 18:37 19:07 19:37 20:06 20:21 20:46 21:11 21:41 22:11 22:41 23:11 23:36
. Patric (Church)
(S‘[')rawbndge Arr 07:35 07:53 08:28 08:58 00:28 09:58 10:27 10:57 11:27 11:57 12:36 13:06 13:36 14:06 14:36 15:06 15:36 16:01 16:31 16:54 17:24 17:54 18:29 18:50 19:28 19:58 20:28 20:58 21:28 21:58 22:28 22:58 23:28 23:58 Blarney
Stdctn) Village Dep 06:52 07:22 07:47 08:17 08:47 00:22 09:52 10:22 10:52 11:22 11:52 12:22 12:63 13:23 13:53 14:23 14:53 15:23 15:56 16:31 17:11 17:41 18:08 18:37 19:07 19:37 20:06 20:21 20:46 21:11 21:41 22:11 22:41 23:11 23:36
(Church)
St. Patrick Blarmey
(Ssrawbndge Dep 06:35 07:05 07:38 07:56 08:31 09:01 09:31 10:01 10:30 11:05 11:30 12:00 12:39 13:09 13:39 14:09 14:39 15:09 15:39 16:04 16:34 16:57 17:27 17:57 18:32 19:02 19:30 20:00 20:30 21:00 21:30 22:00 22:30 23:00 (Station 06:54 07:24 07:49 08:19 08:49 00:24 09:54 10:24 10:54 11:24 11:54 12:24 12:55 13:25 13:55 14:25 14:55 15:25 15:58 16:33 17:13 17:43 18:10 18:39 19:00 19:39 20:07 20:22 20:47 21:12 21:42 22:12 22:42 23:12 23:37
St Jetn) Cross)
Upper John C:EZ": 06:59 07:29 07:54 08:24 08:54 00:29 09:59 10:29 10:59 11:29 11:59 12:29 13:00 13:30 14:00 14:30 15:00 15:30 16:03 16:38 17:18 17:48 18:15 18:44 19:14 19:44 20:11 20:26 20:51 21:16 21:46 22:16 22:46 23:16 23:41
S’\:‘re‘z‘ 06:38 07:08 07:41 07:58 08:33 09:03 09:33 10:03 10:33 11:08 11:33 12:03 12:42 13:12 13:42 14:12 14:42 15:12 15:42 16:07 16:37 17:00 17:30 18:00 18:35 19:05 19:32 20:02 20:32 21:02 21:32 22:02 22:32 23:02 Sunset Place
Lofel)"’“ (iledey 07:00 07:30 07:55 08:25 08:55 09:30 10:00 10:30 11:00 11:30 12:00 12:30 13:01 13:31 14:01 14:31 15:01 15:31 16:04 16:30 17:19 17:49 18:16 18:45 19:15 19:45 20:12 20:27 20:52 21:17 21:47 22:17 22:47 23:17 23:42
Watercourse mﬂ“ef;‘;“s) 07:01 07:31 07:56 08:26 08:56 09:31 10:01 10:31 11:01 11:31 12:01 12:31 13:02 13:32 14:02 14:32 15:02 15:32 16:05 16:40 17:20 17:50 18:17 18:46 19:16 19:46 20:13 20:28 20:53 21:18 21:48 22:18 22:48 23:18 23:43
(Brackpool 06:39 07:09 07:42 07:50 08:34 09:04 09:34 10:04 10:34 11:09 11:34 12:04 12:43 13:13 13:43 14:13 14:43 15:13 15:43 16:08 16:38 17:01 17:31 18:01 18:36 19:06 19:33 20:03 20:33 21:03 21:33 22:03 22:33 23:03 N
ow
Pharmacy) Commons 07:01 07:31 07:56 08:26 08:56 00:31 10:02 10:32 11:02 11:32 12:02 12:32 13:03 13:33 14:03 14:33 15:03 15:33 16:06 16:41 17:21 17:51 18:18 18:46 19:16 19:46 20:14 20:29 20:54 21:19 21:49 22:19 22:49 23:19 23:44
Watercourse Road (North)
ﬁ;:gkpoo‘ 06:40 07:10 07:43 08:00 08:35 09:05 09:35 10:05 10:35 11:10 11:35 12:05 12:44 13:14 13:44 14:14 14:44 15:14 15:44 16:09 16:39 17:02 17:32 18:02 18:37 19:07 19:34 20:04 20:34 21:04 21:34 22:04 22:34 23:04 New
Health Ctr) Road 07:02 07:32 07:57 08:27 08:57 00:32 10:02 10:32 11:02 11:32 12:02 12:32 13:04 13:34 14:04 14:34 15:04 15:34 16:07 16:42 17:22 17:52 18:19 18:47 19:17 19:47 20:14 20:29 20:54 21:19 21:49 22:19 22:49 23:19 23:44
Watercourse ﬁ‘zgl‘;“c"s
gackpoo‘ 06:41 07:11 07:44 08:01 08:36 09:06 09:36 10:06 10:36 11:11 11:36 12:06 12:45 13:15 13:45 14:15 14:45 15:15 15:45 16:10 16:40 17:03 17:33 18:03 18:38 19:08 19:34 20:04 20:34 21:04 21:34 22:04 22:34 23:04 Mallow Road
Church) (Opp Marriot 07:04 07:34 07:59 08:29 08:59 00:34 10:04 10:34 11:04 11:34 12:04 12:34 13:06 13:36 14:06 14:36 15:06 15:36 16:00 16:44 17:24 17:54 18:21 18:49 19:19 19:49 20:16 20:31 20:56 21:21 21:51 22:21 22:51 23:21 23:46
Bubin & Planet)
Street 06:42 07:12 07:45 08:02 08:37 09:07 09:37 10:07 10:37 11:12 11:37 12:07 12:46 13:16 13:46 14:16 14:46 15:16 15:46 16:11 16:41 17:04 17:34 18:04 18:39 19:09 19:35 20:05 20:35 21:05 21:35 22:05 22:35 23:05 Mallow Road
(Dunnes) (Opp 07:05 07:35 08:00 08:30 09:00 09:35 10:05 10:35 11:05 11:35 12:05 12:35 13:07 13:37 14:07 14:37 15:07 15:37 16:10 16:45 17:25 17:55 18:22 18:50 19:20 19:50 20:17 20:32 20:57 21:22 21:52 22:22 22:52 23:22 23:47

Sunbeam)



MONDAY TO FRIDAY ;x.

ROUTE 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215

Dublin Street Tab'e No
(Opp 07:07 07:37 08:02 08:32 09:02 09:37 10:07 10:37 11:07 11:37 12:07 12:37 13:10 13:40 14:10 14:40 15:10 15:40 16:13 16:48 17:28 17:58 18:25 18:52 19:22 19:52 20:18 20:33 20:58 21:23 21:53 22:23 22:53 23:23 23:48 -
Dunnes)

oo CORK INSTITUTE OF TECHNOLOGY - C.U.H - TOGHER

;;ii;g;p 07:08 07:38 08:03 08:33 09:03 09:38 10:08 10:38 11:08 11:38 12:08 12:38 13:11 13:41 14:11 14:41 15:11 15:41 16:14 16:49 17:29 17:59 18:26 18:53 19:23 19:53 20:19 20:34 20:59 21:24 21:54 22:24 22:54 23:24 23:49 - -

- BALLYPHEHANE - DOUGLAS - RINGMAHON - MAHON POINT/CITY 21 9

;‘;)Eg"“ 07:09 07:39 08:04 08:34 09:04 09:39 10:10 10:40 11:10 11:40 12:10 12:40 13:13 13:43 14:13 14:43 15:13 15:43 16:16 16:51 17:31 18:01 18:28 18:55 19:25 19:55 20:20 20:35 21:00 21:25 21:55 22:25 22:55 23:25 23:50 G A TE

Garage)

Watercourse
Rd
(Constellation

anen MONDAY TO FRIDAY

Quay (Bridge 07:14 07:44 08:09 08:39 09:09 09:44 10:14 10:44 11:14 11:44 12:14 12:44 1317 13:47 14:17 14:47 1517 15:47 16:20 16:55 17:35 18:05 18:32 19:00 19:30 20:00 20:25 20:40 21:05 21:30 22:00 22:30 23:00 23:30 23:55
Street)

g:vr::t‘(rgrown Arr 07:17 07:47 08:12 08:42 09:12 09:47 10:18 10:48 11:18 11:48 12:18 12:48 13:21 13:51 14:21 14:51 15:21 15:51 16:24 16:59 17:39 18:09 18:36 19:03 19:33 20:03 20:27 20:42 21:07 21:32 22:02 22:32 23:02 23:32 23:57 ROUTE 21 9 21 9 21 9 21 9 21 9 21 9 21 9 21 9 21 9 21 9 21 9 21 9

Thomas A)

07:10 07:40 08:05 08:35 09:05 09:40 10:11 10:41 11:11 11:41 12:11 12:41 13:14 13:44 14:14 14:44 15:14 15:44 16:17 16:52 17:32 18:02 18:29 18:56 19:26 19:56 20:21 20:36 21:01 21:26 21:56 22:26 22:56 23:26 23:51

St. Patrick .
Street (Brown Dep 06:30 07:00 07:20 07:50 08:15 08:45 09:15 09:50 10:21 10:51 11:21 11:51 12:21 12:51 13:24 13:54 14:24 14:54 15:24 15:54 16:27 17:02 17:42 18:12 18:39 19:05 19:35 20:05 20:44 21:09 21:34 22:04 22:34 23:04 R|ngmahon
Thomas A)

— Road (O 07:00
(Princes St 06:30 07:00 07:20 07:50 08:15 08:45 09:15 09:50 10:21 10:51 11:21 11:51 12:21 12:51 13:25 13:55 14:25 14:55 15:25 15:55 16:28 17:03 17:43 18:13 18:40 19:05 19:35 20:05 20:44 21:09 21:34 22:04 22:34 23:04 oa pp 7'
Junction)

Garda Stn)

Parade 06:32 07:02 07:22 07:52 08:17 08:47 09:17 09:52 10:23 10:53 11:23 11:53 12:23 12:53 13:27 13:57 14:27 14:57 15:27 15:57 16:30 17:05 17:45 18:15 18:42 19:07 19:37 20:07 20:45 21:10 21:35 22:05 22:35 23:05

(Daybreak)

South Ml Ringmahon

(VHI House 06:33 07:03 07:23 07:53 08:18 08:48 09:18 09:53 10:25 10:55 11:25 11:55 12:25 12:55 13:29 13:59 14:29 14:59 15:29 15:59 16:32 17:07 17:47 18:17 18:44 19:08 19:38 20:08 20:46 21:11 21:36 22:06 22:36 23:06

Stop A) Road (GAA 07:01

Cork City Hall 06:34 07:04 07:24 07:54 08:19 08:49 09:19 09:54 10:26 10:56 11:26 11:56 12:26 12:56 13:30 14:00 14:30 15:00 15:30 16:00 16:33 17:08 17:48 18:18 18:45 19:09 19:39 20:09 20:47 21:12 21:37 22:07 22:37 23:07

Southern Rd P |tCh
(Opp Owl 06:36 07:06 07:26 07:56 08:21 08:51 09:21 09:56 10:28 10:58 11:28 11:58 12:28 12:58 13:32 14:02 14:32 15:02 15:32 16:02 16:35 17:10 17:50 18:20 18:47 19:11 19:41 20:11 20:49 21:14 21:39 22:09 22:39 23:09
Printers)

Douglas

;‘:\ab(;r(gppsﬁ 06:37 07:07 07:27 07:57 08:22 08:52 09:22 09:57 10:29 10:59 11:29 11:59 12:29 12:59 13:33 14:03 14:33 15:03 15:33 16:03 16:36 17:11 17:51 18:21 18:48 19:12 19:42 20:12 20:50 21:15 21:40 22:10 22:40 23:10 Ba”lnure AVe

Hospital) (St M |Chae|s 07: 02

Douglas
Road
(Glengesh
Bellair)

Ballinlough
Road (Opp
Knockrea
Lawn) .
Ballinlough Dr|Ve .

Road (Our 06:39 07:09 07:29 07:59 08:24 08:54 09:24 09:59 10:32 11:02 11:32 12:02 12:32 13:02 13:35 14:05 14:35 15:05 15:35 16:05 16:38 17:13 17:53 18:23 18:50 19:15 19:45 20:15 20:52 21:17 21:42 22:12 22:42 23:12 . 07.03
Lady Ghuren) (Mahon Point

Ballinlough

(R()o::\mum(y 06:40 07:10 07:30 08:00 08:25 08:55 09:25 10:00 10:32 11:02 11:32 12:02 12:32 13:02 13:36 14:06 14:36 15:06 15:36 16:06 16:39 17:14 17:54 18:24 18:51 19:16 19:46 20:16 20:53 21:18 21:43 22:13 22:43 23:13 SC)

Centre)

06:38 07:08 07:28 07:58 08:23 08:53 09:23 09:58 10:30 11:00 11:30 12:00 12:30 13:00 13:34 14:04 14:34 15:04 15:34 16:04 16:37 17:12 17:52 18:22 18:49 19:13 19:43 20:13 20:51 21:16 21:41 22:11 22:41 23:11 Cel'letery)

06:39 07:09 07:29 07:59 08:24 08:54 09:24 09:59 10:31 11:01 11:31 12:01 12:31 13:01 13:35 14:05 14:35 15:05 15:35 16:05 16:38 17:13 17:53 18:23 18:50 19:14 19:44 20:14 20:52 21:17 21:42 22:12 22:42 23:12 St Mlcheals

Ballinlough St M h |
Szﬁjn‘z’“’ 06:40 07:10 07:30 08:00 08:25 08:55 09:25 10:00 10:33 11:03 11:33 12:03 12:33 13:03 13:37 14:07 14:37 15:07 15:37 16:07 16:40 17:15 17:55 18:25 18:52 19:16 19:46 20:16 20:53 21:18 21:43 22:13 22:43 23:13 Icheals

Park) . . i
Balinlouh Drive (City 07:04
rrowsbiry
Estate)

Ballinlough
Road (Opp
Carrigmore

s Rd (Opp City 07:05 07:55 09:05 10:05 11:05 12:05 13:05 14:05 15:05 16:05 17:05 18:05

Lane 06:42 07:12 07:32 08:02 08:27 08:57 09:27 10:02 10:36 11:06 11:36 12:06 12:36 13:06 13:40 14:10 14:40 15:10 15:40 16:10 16:43 17:18 17:58 18:28 18:55 19:19 19:49 20:19 20:55 21:20 21:45 22:15 22:45 23:15
(Silverdale) Gate)
Skehard

Road 06:43 07:13 07:33 08:03 08:28 08:58 09:28 10:03 10:37 11:07 11:37 12:07 12:37 13:07 13:41 14:11 14:41 15:11 15:41 16:11 16:44 17:19 17:59 18:29 18:56 19:20 19:50 20:20 20:56 21:21 21:46 22:16 22:46 23:16

ot Mahon Point
;ZTM 06:43 07:13 07:33 08:03 08:28 08:58 09:28 10:03 10:37 11:07 11:37 12:07 12:37 13:07 13:42 14:12 14:42 15:12 15:42 16:12 16:45 17:20 18:00 18:30 18:57 19:21 19:51 20:21 20:57 21:22 21:47 22:17 22:47 23:17 Rd (Opp 0706 0756 0906 1006 1 1 06 1206 1306 1406 1506 1606 1706 1806

(Ashleigh
o CSO Office)
Skehard Ice
Road (Opp 06:44 07:14 07:34 08:04 08:29 08:59 09:29 10:04 10:38 11:08 11:38 12:08 12:38 13:08 13:42 14:12 14:42 15:12 15:42 16:12 16:45 17:20 18:00 18:30 18:57 19:21 19:51 20:21 20:57 21:22 21:47 22:17 22:47 2317

Clover Lawn)

Skehard

Road ( 06:45 07:15 07:35 08:05 08:30 09:00 09:30 10:05 10:39 11:09 11:39 12:09 12:39 13:09 13:43 14:13 14:43 15:13 15:43 16:13 16:46 17:21 18:01 18:31 18:58 19:22 19:52 20:22 20:58 21:23 21:48 22:18 22:48 23:18 Road

06:41 07:11 07:31 08:01 08:26 08:56 09:26 10:01 10:34 11:04 11:34 12:04 12:34 13:04 13:38 14:08 14:38 15:08 15:38 16:08 16:41 17:16 17:56 18:26 18:53 19:17 19:47 20:17 20:54 21:19 21:44 22:14 22:44 23:14 Gate)

06:41 07:11 07:31 08:01 08:26 08:56 09:26 10:01 10:35 11:05 11:35 12:05 12:35 13:05 13:39 14:09 14:39 15:09 15:39 16:09 16:42 17:17 17:57 18:27 18:54 19:18 19:48 20:18 20:54 21:19 21:44 22:14 22:44 23:14 Mahon Polnt

Clontarf
Estate)
Skehard 1

Roas (0w (Service

Service 06:45 07:15 07:35 08:05 08:30 09:00 09:30 10:05 10:39 11:09 11:39 12:09 12:39 13:09 13:44 14:14 14:44 15:14 15:44 16:14 16:47 17:22 18:02 18:32 18:59 19:23 19:53 20:23 20:58 21:23 21:48 22:18 22:48 23:18

Stat) Station)

Mahon Point
Rd (CSO 06:46 07:16 07:36 08:06 08:31 09:01 09:31 10:06 10:40 11:10 11:40 12:10 12:40 13:10 13:45 14:15 14:45 15:15 15:45 16:15 16:48 17:23 18:03 18:33 19:00 19:24 19:54 20:24 20:59 21:24 21:49 22:19 22:49 23:19

Ot Skehard

Mahon Point

Z:lglly 06:47 07:17 07:37 08:07 08:32 09:02 09:32 10:07 10:41 11:11 11:41 12:11 12:41 13:11 13:46 14:16 14:46 15:16 15:46 16:16 16:49 17:24 18:04 18:34 19:01 19:25 19:55 20:25 21:00 21:25 21:50 22:20 22:50 23:20 Road (Clover 07:08 07:58 09:08 10:09 1 1 :09 12:08 13:08 14:08 15:08 16:09 17:08 18:08

Mahon Point
Rd (Mahon 06:48 07:18 07:38 08:08 08:33 09:03 09:33 10:08 10:43 11:13 11:43 12:13 12:43 13:13 13:47 14:17 14:47 15:17 15:47 16:17 16:50 17:25 18:05 18:35 19:02 19:26 19:56 20:26 21:00 21:25 21:50 22:20 22:50 23:20 Lawn)
Point Centre)

07:07 07:57 09:07 10:07 11:07 12:07 13:07 14:07 15:07 16:07 17:07 18:07

Jacobs Island
(Sanctuary
Rd
Outbound)

Jacobs sand Road (Old 07:09 07:59 09:09 10:10 11:10 12:09 13:09 14:09 15:09 16:10 17:09 18:09

(The 06:50 07:20 07:40 08:10 08:35 09:05 09:35 10:10 10:45 11:15 11:45 12:15 12:45 13:15 13:50 14:20 14:50 15:20 15:50 16:20 16:53 17:28 18:08 18:38 19:05 19:28 19:58 20:28 21:02 21:27 21:52 22:22 22:52 23:22

Cliffe)

06:50 07:20 07:40 08:10 08:35 09:05 09:35 10:10 10:45 11:15 11:45 12:15 12:45 13:15 13:49 14:19 14:49 15:19 15:49 16:19 16:52 17:27 18:07 18:37 19:04 19:28 19:58 20:28 21:01 21:26 21:51 22:21 22:51 23:21 Skehard

Skehard Rd
Follow us on Twitter: @buseireann (Park Hill 07:10 08:00 09:10 10:10 11:10 12:10 13:10 14:10 15:10 16:10 17:10 18:10
Jctn)

or Facebook: www.facebook.com/buseireann Well Road

(Templenoe 07:11 08:01 09:11 10:11 11:11 12:11 13:11 14:11 15:11 16:11 17:11 18:11
House)

For further information phone: Bus ?ireann 1850 836 611
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Figure: Proposed Development ‘The Meadows’ (Phase 1)
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