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1.Introduction

The purpose of this document is to provide a detailed overview of the suite of forecast transport modelling tools
that have been developed to support the design development and assessment of the Bray to City Centre
Scheme (hereafter referred to as the Proposed Scheme). The Proposed Scheme is one of the 12 Schemes that
make up the BusConnects Dublin =Core Bus Corridor Infrastructure Works (hereafter referred to as the CBC
Infrastructure Works).
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Diagraml.1: Overview of BusConnects Dubti€@ore Bus Corridor Infrastructure Works with Bray to City Centre Core Bus
Corridor Shown as Corridor Scheme Highlighted

The Proposed Scheme is being planned to enable and deliver efficient, safe and integrated sustainable transport
movement along the corridor. This report presents an overview of the transport modelling tools that have been
developed for the assessment of the Proposed Scheme in relation to traffic and transport. The report details the
transport model development process, the traffic data inputs used, the calibration, validation and forecast model
development for the suite of transport models.
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2. Purpose and Structure of this Report

2.1 Introduction

This report presents an overview of the transport modelling tools that have been developed for the assessment
of the Proposed Scheme in relation to traffic and transport. The transport modelling supports the design
development, construction strategy and the traffic and transport impact assessment of the Proposed Scheme.
The outputs from the transport modelling for the Proposed Scheme are used to inform other environmental
disciplines including Air Quality, Climate, Noise & Vibration, Population and Human Health. The remainder of the
report is structured as follows:

Section 3 t£Transport Modelling Methodology

6HFWLRQ 7KUHH SURYLGHV DQ RYHUYLHZ RI WKH WUDQVSRUW PRGHOOLQ
Regional Model (ERM), the development of local area and scheme specific micro-simulation modelling to support

the assessment of the Proposed Scheme.

Section 4 +Transport Modelling Specification

Section Four presents information on the specification of the transport modelling tools including the defined model
area, demand segmentation, time periods modelled, model software and key assignment parameters.

Section 5 *Data Collection

Section Five outlines the traffic data collected to support transport model development for the Proposed Scheme.
Section 6 +*Local Area Modelling

Section Six describes the development of the local area model (LAM) including the calibration and validation
process adopted and the results achieved to ensure that the LAM is meeting relevant Transport Infrastructure
Ireland (T1l) and NTA guidelines.

Section 7 +Micro-simulation Modelling

Section Seven describes the development of the micro-simulation model for the Proposed Scheme including the
calibration and validation process adopted and the results achieved that demonstrate that the micro-simulation
model is a suitable and robust tool to be used to assess the impact of the Proposed Scheme.

Section 8 +Forecast Model Development

Section Eight presents the process used for the development of the Do-Minimum and Do-Something (2028 &

2043) suite of transport models, including the process to convert from the ERM to the LAM and in turn the micro-
simulation model for the Proposed Scheme.
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3. Transport Modelling Methodology

3.1 Introduction

The following section describes the overall methodology used for developing the various transport modelling tools
which, in turn, have been used to support the assessment of the Proposed Scheme. This assessment in relation
to the receiving transport environment requires a qualitative assessment of changes to the transport environment,
as well as quantitative analysis that has been undertaken using a suite of multi-modal transport modelling tools
which have been developed for the Proposed Scheme.

The assessment of traffic and transport benefits and impacts of the Proposed Scheme has required a transport
modelling approach which can provide information on, for example, the mode share changes along the route,
people movement by different modes of transport travelling along the corridor as well as traffic re-routing impacts
on the surrounding road network. The modelling approach has required an assessment of bus, pedestrian and
cycle operations and bus reliability with a focus on the movement of people along the route.

To enable this a multi-tiered transport modelling approac K KDV EHHQ DGRSWHG 7KH 17$7TV (DV\
(ERM) is the primary modelling tool and provides the overarching information on forecast travel demand for each

mode of transport. The ERM has been supported by other modelling tools which have provided more granular

level traffic information which has allowed for detailed and refined modelling at a local network and junction level.

For this purpose, a cordoned: corridor-wide, road (motorised vehicle only) based Local Area Model (LAM) has

been used in combination with a multi-modal corridor micro-simulation model and local junction models which

ZRUN LQ WDQGHP ZLWK WKH 17%$7TV (DVW 5HIJLRQDO ORGHO (50

The traffic and transport impact assessment for the Proposed Scheme, which has been informed by the suite of
modelling tools described above, has been undertaken in accordance with latest guidance including the
H*XLGHOLQHV RQ WKH ,QIRUPDWLRQ WR EH FRQWDLQHG LQ (QYLURQPHQ\
H7UDIILF DQG 7UDQVSRUW $VMIFROMP HONSoN4ILCy¢Maqudl\(TA 2011) and the UK

Design Manual for Roads & Bridges (DMRB), Volume 11, Section 2, Part 5 (UK Highways Agency 2011).

The traffic and transport assessment has been informed by the following reports which are included as part of the
EIAR:

x Transport Impact Assessment (TIA) (Appendix A6.1) #ncludes the comprehensive assessment
of the Proposed Scheme covering all transport modes for both Construction and Operational
Phases; and

x Transport Modelling Report (TMR) (Appendix A6.2) (This Report) - details the model
development, data inputs, calibration and validation and forecast model development for the suite
of models that have been used to support the assessment.

The assessment of traffic and transport benefits and impacts has taken account of receptors relevant to the
Proposed Scheme including:

Buses;

Pedestrians / mobility impaired,;

Cyclists;

General traffic; and

X X X X X

On-street parking, off-street parking, loading, taxis.

In addition, the following modes of transport have been considered as part of the modelling:

X Public Transport including MetroLink, inter-urban rail, suburban rail, DART, light rail (Luas) and bus;
Traffic including private car, taxis and goods vehicles;

Walking; and

Cycling.

xX X X

1 Cordoning is the process of creating a smaller area model (network and demand) from a larger model
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The traffic and transport assessments have been carried out in relation to the following scenarios:

X MR 1RWKLDKH p'R 1RWKLQJYT VFHQDULR UHSUHVHQWYV WKH FXUU
conditions of the direct and indirect study areas without the Proposed Scheme in place and other
GDA Strategy projects. This scenario forms the reference case by which to compare the Proposed
6FKHPH p'R 6RPHWKLQJYTY IRU WKH TXDOLWDWLYH DVVHVVPHQWYV

X MH'R OLQLPXPWH p'R OLQLPXPY VFHQDULR 2SHQLQJ <HDU '"HVLJ
the likely traffic and transport conditions of the direct and indirect study areas including for any
transportation schemes which have taken place, been approved or are planned for implementation,
without the Proposed Scheme in place. This scenario forms the reference case by which to
FRPSDUH WKH 3URSRVHG 6FKHPH p'R 6RPHWKLQJY IRU WKH TXD(

X MR 6RPHWEKTLIRQHMfUW'R 6RPHWKLQJY VFHQD U L Raffi¢ Hrfsl ttath SpBrt T oMatioNskK H O L |
of the direct and indirect study areas including for any transportation schemes which have taken
place, been approved or are planned for implementation, with the Proposed Scheme in place (i.e.
the Do Minimum scenario with the addition of the Proposed Scheme). The Do Something scenario
has been broken into two phases:

o0 Construction Phase (Construction Year 2024) £This phase represents the single worst-case
period which will occur during the construction of the Proposed Scheme.

0 Operational Phase (Opening Year 2028, Design Year 2043) £This phase represents when
the Proposed Scheme is fully operational.

JXUWKHU GHWDLO RQ WKH GHVLJQ \HDUV DQG WKH WUDQVSRUW VFKHPHYV
can be found in section 8.

3.2 Proposed Scheme Transport Models

This section sets out the various transport modelling tools that have been developed and used to inform the
preparation of the TIA and Chapter 6 (Traffic and Transport) of the EIAR and has supported design decisions.
The purpose of each tool is detailed and the use of the tool for each element of the Proposed Scheme is defined.

The modelling tools that have been developed do not work in isolation but instead work as a combined modelling
system driven by the ERM as the primary source for multi-model demand and trip growth etc. which is passed to
the cordoned local area model, microsimulation models and junction models for the Proposed Scheme which
have been refined and calibrated to represent local conditions to a greater level of detail then that contained within
the ERM.

Importantly, no one tool can provide the full set of modelling data required to inform both the EIAR and TIA
requirements and to support design iterations and decisions e.g. the ERM via the LAM has provided road traffic
flow information (for example Annual Average Daily Traffic (AADT) and link speed data which has been used to
inform Air Quality and Noise models).

The micro-simulation model is the most appropriate tool to provide the end-to-end bus journey times for the
Proposed Scheme based on the detailed interaction of vehicle movements along the corridor. In addition, the
LAM has been used directly for supporting design development decisions and to assist with an understanding of
the implications of banned turns and potential trip redistribution away from the Proposed Scheme during both the
Construction and Operational Phases.

3.2.1 Proposed Scheme Transport Modelling Hierarchy

There are four tiers of transport modelling which have been used to assess the Proposed Scheme and these are
detailed below and shown graphically in Diagram 3.1.

x Tier 1 (Strategic Level): 7TKH 17$MV (DVW 5HJLRQDO ORGHO (50 LV WKH SU]I
used to undertake the strategic modelling of the Proposed Scheme and has provided the strategic
multi-modal demand outputs for the proposed forecast years;

x Tier 2 (Local Level): A Local Area Model (LAM) has been developed to provide a more detailed
understanding of traffic movement at a local level. The LAM is a subset model created from the
ERM and contains a more refined road network model used to provide consistent road-based
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outputs to inform the TIA, EIA and junction design models. This includes information such as road
network speed data and traffic redistribution impacts for the Operational Phase. The LAM also
provides traffic flow information for the micro-simulation model and junction design models and has
been used to support junction design and traffic management plan testing;

x Tier 3 (Corridor Level): A micro-VLPXODWLRQ PRGHO RI WKH IXO0O pHQG W
developed for the Proposed Scheme. The primary role of the micro-simulation model has been to
support the ongoing development of junction designs and traffic signal control strategies and to
provide bus journey time information for the determination of benefits of the Proposed Scheme; and

x Tier 4 (Junction Level): Local junction models have been developed, for each junction along the
Proposed Scheme to support local junction design development. These models are informed by the
outputs from the above modelling tiers, as well as the junction designs which are, as discussed
above, based on people movement prioritisation.

Tier 1
NTA ERM

!

Tier 2
Local Area Model

!

Tier 3
Corridor

Micro-simulation
Model

!

Tier 4

Junction Design Models
(People Movement
Calculation)

DiagranB.1: Proposed Scheme Modelling Hierarchy

The purpose of each of the modelling tools is summarised in Table 3.1 below and discussed further in subsequent
sections.
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Table3.1: Modelling tool and purpose

N L

NTA ERM

Forecast Multi-Modal demand impacts Proposed
Scheme including both area wide and corridor level

Mode share
Policy assessment (e.g. demand management)
Donor Network for LAM

NTA Forecast Planning Data (2020,2028,2043)

Future year Proposed Scheme information (Traffic
signal plans and timings

Local Area Model (LAM)

General Traffic Redistribution impacts

Link Flows (AADTS)

Link Speeds

Junction turning flows

Construction Strategy and Traffic Management
measure testing

Donor network for Proposed Scheme Micro-sim
model

Traffic surveys

Journey time data

ERM forecast matrices

Proposed Scheme designs

Proposed Scheme Traffic signal plans and timings

Micro-simulation Model

Operational features
Design validation
Person delay measurement

LAM demand matrices
Proposed Scheme designs
Proposed Scheme Traffic signal plans and timings

Bus journey times
Queue formation
Scheme visualization

Junction Design Models
| People Movement
Calculation

Junction design tool

Proposed Scheme signal plan and timing
development

People Movement Calculation

Junction Turning flows from LAM

The following sections describe in further detail each of the modelling tools and their role within the assessment
of the Proposed Scheme.

3.2.2 NTA Regional Modelling System (RMS) and East Regional Model (ERM)

The East 5 HIJLRQDO ORGHO (50 LV SDUW RI WKH 1DWLRQDO 7UDQVSRUW $XV
(RMS) for Ireland that allows for the appraisal of a wide range of potential future transport and land use
alternatives. The RMS comprises the National Demand Forecasting Model (NDFM); five large-scale, detailed,
multi-modal regional transport models; and a suite of Appraisal Modules. The five regional models comprising the

RMS are focussed on the travel to-work areas for Dublin (represented by the aforementioned East Regional Model

(ERM)), for Cork (represented by the South West Regional Model (SWRM)), for Limerick (represented by the Mid-

West Regional Model (MWRM)), for Galway (represented by the West Regional Model (WRM)) and for Waterford
(represented by the South East Regional Model (SERM)).

The key attributes of the five regional models include; full geographic coverage of each region, detailed
representations of all major surface transport modes including active modes, road and public transport networks
and services, and of travel demand for five time periods (AM, 2 Inter-Peaks, PM and Off-Peak). The RMS
encompasses behavioural models calibrated to 2017 National Household Travel Survey? data that predict
changes in trip destination and mode choice in response to changing traffic conditions, transport provision and/or
policies which influence the cost of travel.

3.2.2.1 Purpose of the RMS

The NTA uses the RMS to help inform decisions required during strategy development and to assess schemes
and policy interventions that are undertaken as part of its remit. The RMS has been developed to provide the
NTA with the means to undertake comparative appraisals of a wide range of potential future transport and land
use options, and to provide evidence to assist in the decision-making process. Examples of how the RMS can
assist the NTA include testing new public transport schemes by representing the scheme in the assignment
networks, testing demand management measures by, for example, changing the cost of parking or number of
parking spaces within the regional model or testing the impacts of new land use by changing the planning data
assumptions within the NDFM.

2 https://iwww.nationaltransport.ie/wp-content/uploads/2019/01/National_Household_Travel_Survey_2017_Report_-_December_2018.pdf
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The RMS includes the 2016 Census/POWSCAR and 2017 National Household Travel Survey (NHTS) data sets
and the NTA has included a range of improvements to the main model components where identified and
implemented. These improvements include improving and making changes to such elements as the NDFM,
development of the Long-Distance Model, updated zoning, networks, and parking modules; best-practice discrete
choice modelling using the NHTS and POWSCAR datasets to estimate the parameters of the behavioural models,
improved model runtimes, and general model functionality improvements.

3.2.2.2 RMS Components

The NTA RMS comprises of the following three main components, namely:
x  The National Demand Forecasting Model (NDFM);
x 5 Regional Models (including the ERM); and
X A suite of Appraisal Modules.

The NDFM takes input attributes such as land-use data, population etc., and estimates the total quantity of daily
travel demand produced by, and attracted to, each of the 18,641 Census Small Areas in Ireland.

The ERM is a strategic multi-modal transport model representing | }
travel by all the primary surface modes zincluding, walking and A
cycling (active modes), and travel by car, bus, rail, tram, light
goods and heavy goods vehicles, and broadly covers the Leinster
province of Ireland including the counties of Dublin, Wicklow,
Kildare, Meath, Louth, Wexford, Carlow, Laois, Offaly,
Westmeath, and Longford, plus Cavan and Monaghan.

The ERM is comprised of the following key elements:

X Trip End Integration: The Trip End Integration module
converts the 24-hour trip ends output by the NDFM into
the appropriate zone system and time period
disaggregation for use in the Full Demand Model (FDM);

X The Full Demand Model (FDM): The FDM processes
travel demand, carries out mode and destination choice,
and outputs origin-destination travel matrices to the
assignment models. The FDM and assignment models
run iteratively until an equilibrium between travel demand
and the cost of travel is achieved; and e I e

x Assignment Models: The Road, Public Transport, and Active Modes assignment models receive the trip
matrices produced by the FDM and assign them in their respective transport networks to determine route
choice and the generalised cost for each origin and destination pair.

Destination and mode choice parameters within the ERM have been calibrated using two main sources: Census
2016 Place of Work, School or College - Census of Anonymised Records (2016 POWSCAR), and the Irish
National Household Travel Survey (2017 NHTS).

3.2.2.3 The use of the ERM for the Proposed Scheme

7KH 17%$9V (50 LV WKH PRVW VRSKLVWLFDWHG PRGHOOLQJ WRRGNMeNDLODE
within an urban context. This provides a consistent framework for transport assessments. The ERM is the ideal

tool to use as a basis for the assessment of the Proposed Scheme and to estimate its multi-modal impact. In
addition, it provides the platform to forecast future trip demand and distribution.

The NTA ERM is, therefore, the primary high-level modelling tool for the strategic transport assessment of the
Proposed Scheme, providing the sole source of multi-modal forecast trip / person demand for each of the
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scenarios to be assessed. The ERM provides the strategic impacts and benefits of the Proposed Scheme and
the outputs from the ERM provide key inputs to the Transport Impact Assessments (TIA) and EIAR.

3.2.3 Local Area Model (LAM)

To support the detailed assessment of the Proposed Scheme a more disaggregate urban area traffic model was
developed, as a cordoned model from the ERM, that could incorporate the most up to date traffic survey data.
The LAM has provided the appropriate level of detail required to inform the various disciplines and levels of
decision making for the Proposed Scheme e.g. capturing the impact of redistribution of traffic on streets and roads
not included within the strategic detail of the ERM. As such, a Local Area Model (LAM) has been developed to
support the assessment of the Proposed Scheme.

The LAM is compatible with the ERM road network, being a direct extraction from the ERM road model, but with

the addition of extra road network and zoning detail. The LAM is calibrated and validated with the most recent
WUDIILF VXUYH\ GDWD DQG MRXUQH\ WLPH LQIRUPDW LtReQJ URKA @ & H |

conditions for the Proposed Scheme in February 2020 (e.g. prior to COVID-19 restrictions).

The LAM which is a more refined version of the road network model component of the ERM has been used to
provide all road-based outputs to inform the TIA, EIA and junction design models. i.e. AADTS, road network speed
data, traffic re-distribution impacts during construction and operation of the Proposed Scheme. The LAM also
provides traffic flow information for the corridor micro-simulation models and junction design models.

3.2.4 Proposed Scheme Micro-Simulation Model

A micro-simulationmoGHO KDV EHHQ GHYHORSHG IR UtoWHKQXG NX O RX DR K.Y pHQ
7KH pto-QH® G &R U U LIBrRilbtiod lnfotdeRhas been developed to assist in the operational validation of
the scheme designs and to provide visualisation of scheme operability along with its impacts and benefits.

7KH WHUB-HBQG® UHIHUV WR WKH SRLQWPRJoseR &hetepy HORVWWH BWDQW RI PF
(end of Proposed Scheme) rather than the actual bus service terminus points which, in most cases, lies outside

of the modelled area. The modelling of the Proposed Scheme shows the differences in travel time for buses along

the full length of the Proposed Scheme, including delay at individual locations.
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DiagranB.2: Proposed Scheme Microsimulation Model Network
3.2.5 Role of the Corridor Micro-Simulation Models

The Proposed Scheme micro-simulation model has provided key information on end-to-end bus and car journey
times along the Proposed Scheme. The Proposed Scheme micro-simulation model is supplied traffic flow
information from the LAM and uses consistent information from the junction design models, in terms of signal
plans, green times, staging, phasing and offsets. 3D Visualisations of sections of the Proposed Scheme have
been developed based on the 2D models to help visualise and demonstrate the benefits and impacts of the
scheme to stakeholders.

Overall, the Proposed Scheme micro-simulation model has provided key transport metric inputs to the TIA in
terms of operational features, vehicle interaction, person level delay and bus journey time and reliability
performance.

3.2.6 Proposed Scheme Junction Design Models

The fourth tier of modelling in the modelling hierarchy to support the assessment of the Proposed Scheme is the
individual junction design models that have been developed for junctions along the Proposed Scheme. These
junction design models are supplied with traffic flow information from the LAM and from the micro-simulation
model for the Proposed Scheme. The LAM, Micro-simulation and local junction models contain consistent design,
transport demand, signal phasing and staging information.

3.2.7 Role of the Proposed Scheme Junction Design Models
The junction design models have been used to inform junction design considerations as part of the formulation of

the Preliminary Design for the Proposed Scheme. The junction models have been developed for standalone
junction assessments and for combinations of secondary (off-line to Proposed Scheme) junctions. The junction
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models have been used in combination with the Proposed Scheme micro-VLPXODWLRQ PR&RIW TDAOR R RN
IRU RSHUDWLRQDO WHVWLQJ DQG uSURRI RI FRQFHSWY GHYHORSPHQW RI

The junction design models are important supporting design tools for analysis of the design proposals and have
informed the development of signal plans and phasing at junctions along the Proposed Scheme. The junction
models have been used to inform the LAM and Proposed Scheme micro-simulation model, with information such
as design amendments, signal plans and timings being fed back in the iterative process where appropriate.

As part an iterative process, the resultant scheme designs were then re-modelled in the ERM, LAM and micro-
simulation models to understand the strategic and corridor specific issues and inform the preparation of the TIAs
and EIARs and the planning submission for the Proposed Scheme.

3.2.8 lterative Design Process and Mitigation by Design

Throughout the development of the Preliminary Design for the Proposed Scheme there have been various design
stages undertaken based on a common understanding of the maturity of the design at a given point in time. Part
of this process, and the reason for developing a multi-tiered modelling framework (described further below), was
to ensure the environmental and transport impacts were mitigated to the greatest extent possible during design
development and to enable information on potential impacts to be provided from the various Environmental Impact
Assessment (EIA) and Transport Impact Assessment (TIA) disciplines back into the design process for
consideration and inclusion in the proposals. This process resulted in embedding mitigation into the design
process by the consideration of potential environmental impacts throughout the Preliminary Design development
process.

Diagram 3.3 below illustrates this process whereby the emerging design for the Proposed Scheme have been
tested using the transport models described above as part of an iterative process. The transport models provided
an understanding of the benefits and impacts of the proposals (mode share changes, traffic redistribution, bus
performance etc.) with traffic flow information also informing other environmental disciplines (Air Quality, Noise
and Vibration, Climate etc.) which in turn allowed feedback of potential impacts into the design process to allow
for changes and in turn mitigation to be embedded in the designs. The process included physical changes,
adjustments to traffic signal staging, phasing and green times to limit traffic displacement as well as traffic
management arrangements and/or turn bans where appropriate This ensured that any displaced traffic was
maintained on higher capacity roads, whilst continuing to meet scheme objectives along the Proposed Scheme.

The iterative process concluded when the design team were satisfied that the Proposed Scheme met its required
objectives (maximising the people movement capacity of the Proposed Scheme) and that the environmental
impacts and level of residual impacts were reduced to a minimum.
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DiagranB.3: Proposed SchemmpactAssessmenand Design Interaction

The impacts presented in the TIA and Chapter 6 (Traffic & Transport) of the EIAR are based on the final
Preliminary Design for the Proposed Scheme which includes the embedded mitigation developed as part of the
iterative design process described above.

3.3 Base Model Development Methodology

The base year for the Proposed Scheme models is 2020 (Pre-COVID19) based on the date of traffic surveys
undertaken for the CBC Infrastructure Works in November 2019 and February 2020. The following section

provides an overview of the ERM, LAM and Proposed Scheme Micro-simulation base models development
PHWKRGRORJ\ 7TKH MXQFWLRQ GHVLJQ PRGHOV 7LHU DUH GHYHORSH(¢
require base model development like the Tier 1-3 models.

3.3.1 ERM 2020 Model Development Methodology

A 2020 baseline (existing conditions) ERM run was required for the development of the LAM and subsequent
base models for the Proposed Scheme. This was done through the following steps:

x Update of Road and Public Transport networks to 2020 conditions;

0 The ERM road network was updated to include road schemes that were implemented to
February 2020. In addition, the most recent public transport timetable information was
provided from the NTA Journey Planner and updated within the ERM.

X Update of demand data (Trip Ends) to 2020;

0 2016 Census planning data for population, employment and education was updated to 2020
based on a linear interpolation between the 2016 data and the future reference case forecasts
provided by the NTA. This data was passed through the NDFM to generate base year demand
which was then run in the NTA ERM along with the updated 2020 networks.

3.3.2 LAM Development Methodology

The methodology for developing the LAM from the ERM is illustrated in Diagram 3.4 below.
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DiagranB.4: LAM Development Methodology

In summary:

x ERM Cordon: The 2020 ERM road assignment was cordoneds to extract the initial network and
traffic matrix to provide a starting point for the LAM;

x LAM Network and Prior Matrix Development: The newly formed LAM was then reviewed in detail
which included a review of junction layouts, network speeds, banned turns, missing links etc. The
zone system within the LAM was disaggregated, where necessary, to ensure a more accurate
representation of traffic loading onto the road network was captured. Further details on the network
and zone system development is provided in Section 6; and

x Data Collection: Traffic survey data including link counts, junction turning counts and journey time
information was collected and used to calibrate and validate the LAM (refer to Section 5 for further
information).

The LAM was calibrated in-OLQH ZLWK 7UDQVSRUW ,QIUDVWUXFWXUH ,UHODQGTV
and the UK Department for Transport (DfT) TAG guidance, and further information is provided in section 6. The
LAM was validated in-line with TIl and TAG guidance, and further information is provided in section 7 of this report.

3.3.3 Proposed Scheme Micro-Simulation Model Development Methodology

The development of the Proposed Scheme Micro-simulation model follows a similar process to that of the LAM,
but at a more refined and detailed level along the direct extents of the Proposed Scheme alignment. For example,
both the LAM and the micro-simulation model start with an initial prior matrix based on a cordon of the ERM.

Similarly, to the LAM, the Micro-simulation model was calibrated and validated in-line with Transport Infrastructure
,UHODQGYTV 7,, 3URMHFW $SSUDLVDO *XLGHOLQHV 3%* DQG WKH 8. '"HSD!
further information is provided in Section 7. The micro-simulation model would aim to achieve a higher level of
calibration / validation along the Proposed Scheme that the LAM which covers a wider area.

3 Cordoning is the process of creating a smaller area model (network and demand) from a larger model
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4. Transport Modelling Specification

4.1 Introduction

This section provides an overview of the key parameters that define the Proposed Scheme models, with specific
reference to the following aspects:

Model Area;

Model Time Periods;

Demand Segmentation;

Model Software; and

Modelling Input Parameters.

X X X X X

4.2 Model Area of Proposed Scheme Models

This section provides an overview of the model areas for each of the Proposed Scheme models, namely the ERM,
LAM and Proposed Scheme Microsimulation model which are shown in Diagram 4.1 below

The ERM broadly covers the travel to work area of Dublin city and encompasses the Leinster province of Ireland
including the counties of Dublin, Wicklow, Kildare, Meath, Louth, Wexford, Carlow, Laois, Offaly, Westmeath, and
Longford, plus Cavan and Monaghan and is shown in Diagram 4.1 below. The LAM covers the main urban area
of Dublin, which is the study area for all Proposed Schemes. The Proposed Micro-simulation modelled area
includes the direct alignment of the Proposed Scheme and immediate sections of adjoining road networks.

ERM Area

................

LAM Area "\

0 1 2km e " .
@ Micro-simulation Area

Diagramd.1: ERM, DLAM and Migimulation Model Areas
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4.3 Modelled Time Periods

The transport models developed for the Proposed Scheme cover all time periods across a typical average
weekday. The ERM demand model covers the following time periods with the road and public transport models
assigning a representative 1-hour within each of the 3-hr demand periods:

AM Peak period covering the period between 07.00-10.00;

Morning Inter-Peak covering the period between 10.00-13.00;

Afternoon Inter-Peak covering the period between 13.00-16.00;

PM Peak period covering the period between 16.00-19.00; and

Off-Peak covering the period between 19.00-07.00.

X X X X X

The LAM covers the 4 peak hour time periods outlined below:

AM Peak hour covering the period between 08.00-09.00;

Morning Inter-Peak hour covering the period between 12.00-13.00;

Afternoon Inter-Peak hour covering the period between 15.00-16.00; and
x PM Peak hour covering the period between 17.00-18.00.

The Proposed Scheme Microsimulation Model covers the following periods:

X Weekday AM peak between 07:00 and 10:00; and
X Weekday PM peak between 16:00 and 19:00.

xX X X

4.4  Demand Segmentation

Different components of the model require the sub-division of travel demand into various classifications with the
most prevalent sub-divisions are by demand segment and user class.

Demand segments are used to categorise trips into meaningful segments where there is a notable difference in
travel choice primarily relating to mode choice or destination choice. User classes represent combinations of
vehicle type, purpose and person type and are more important for route choice in assignment models where a
clear difference exists in how they will be modelled such as value of time or free fares.

4.4.1 ERM Demand Segmentation:

The ERM includes 33 different demand purposes which is made up of the following segmentations:

X Home base journey purposes, such as:
Commute;
Education;
Escort to Education;
Shopping;
Visiting friends/relatives;
Employers business; and
o Other (which combines all trip types not part of the above categories).
x Non-home-based trips, derived from the destinations of home-based trips.

O O O O o o

All home-based trips are segmented by car availability, which is a function of household car ownership and
competition levels.

442 LAM User Classes

$V RXWOLQHG SUHYLRXVO\ LQ 6HFWLRQ WKH SULRU WUDYHO GHPDQG |
ERM road assignment matrices contain the following ten user classes:

X UCl- &DU (PSOR\HUTV %XVLQHVV LQ ZRUN WLPH
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UC2 - Car Commute (travel to/from work);

UC3 - Car Other (other non-work purposes such as shopping, visiting friends, etc.);

UC4 - Car Education (travel to/from school);

UCS5 - Car Retired;

UC 6 - Taxi;

UCY - Light Goods Vehicles (LGV);

UCS8 - Other Goods Vehicles (OGV) 1;

UC9 - OGV2 Permit Holder (5 or more axles and allowed drive in Dublin city centre); and
UC10 - OGV2 (5 or more axles and not allowed drive in Dublin city centre).

X X X X X X X X X

Each user class has its own defined set of generalised cost parameters based on a price per kilometre and a
price per minute. To ensure consistency with the larger strategic ERM, the ten user classes and their associated
generalised cost parameters were retained for the LAM.

The ten assigned user classes were then grouped in to three broader vehicle classes, based on the availability of
disaggregated survey data. The three vehicle classes represented are:

x All Car;

x LGV; and

x All other Goods Vehicles.

4.4.3 Proposed Scheme Micro-Simulation Model Segmentation

The Proposed Scheme micro-VLPXODWLRQ PRGHO FRQWDLQV WKH IROORZLQJ pPYHKLI
Taxi (LV);

Car (LV);

LGV (LV);

OGV1 (HV);

OGV2 (Permit Holder) (HV);
OGV2 (Other) (HV);

Bus (HV);

Tram;

Cyclist (standard) (Cycles);
Cyclist (confident) (Cycles);
Man (Pedestrians); and
Woman (Pedestrians).

X X X X X X X X X X X X

4.5 Model Software

The following section outlines the software in which the Proposed Scheme modelling tools have been developed.
45.1 ERM Software

The ERM is built within the following transport modelling software packages:

X Road Model is built within SATURN4 software; and

X NDFM, Public Transport Model and Choice Modelling components are built within the CUBE Voyage
software.

4 SATURN - Simulation Assignment of Traffic to Urban Road Networks
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452 LAM Software

The model software used to develop the LAM is the SATURN suite of transportation modelling programs with
the model calibrated and validated using release versions 11.4.07 of the software. SATURN has 6 basic
functions:

1. As a combined traffic simulation and assignment model for the analysis of road-investment schemes
ranging from traffic management schemes over relatively localised networks (typically of the order of
100 to 200 nodes) through to major infrastructure improvements where models with over 1,000 junctions
are not infrequent;

2. $V D 3FRQYHQWLRQDO” WUDIILF DVVLJQPH Qgytr ReRvGrksQe.gR W tavdOa0 D Q D O
links in the standard PC version, 37,500 in the largest);

As a simulation model of individual junctions;

3

4. As a network editor, data base and analysis system;

5. As a matrix manipulation package for the production of, for example, trip matrices; and
6

As a trip matrix demand model covering the basic elements of trip distribution, modal split, etc.
45.3 Proposed Scheme Micro-Simulation Model Software

The Proposed Scheme micro-simulation model has been developed using PTV VISSIM 11-09. This represents
the latest version of the software at the time of writing.

4.6 Modelling Input Parameters

4.6.1 ERM/LAM Input Parameters

The SATURN application SATNET was used to build the various data files into an assignable road network (UFN)
file.

Matrices were then assigned to the network using the SATALL application, where it iterates through assignment
and simulation loops until the user defined levels of convergence are reached (RSTOP and STPGAP), or the
model reaches the user defined maximum number of assignment and simulation loops (MASL). SATALL uses a
converged equilibrium assignment method to assign the traffic to the road network over successive iterations,
until user defined convergence criteria are achieved. The key convergence criteria are presented in Table 4.1 and
represent a very tight level of convergence.

Table4.1: LAM SATURN ConvergeQué#eria

VARIABLE DESCRIPTION VALUE ‘

MASL Maximum number of assignment / simulation loops. 150

PCNEAR B3HUFHQWDJH FKDQJH LQ IORZVY MXGJHG WR EH 2QHDU" L 1%

RSTOP The assignment / simulation loops stop if RSTOP % of link flows change by less than 98%
PCNEAR % in successive assignments

NISTOP Number of successive loops which must satisfy the RSTOP criteria for convergence 4

STPGAP Critical gap value (%) used to terminate assignment / simulation loops 0.05

4.6.2 Micro-simulation Inputs Parameters

The Micro-VLPXODWLRQ PRGHO LQFOXGHYVY D UDQJH RI pOLQN EHKDYLRXU W\SH
MYHKLFOH W\SHVY DQG pGULYHU EHKDYLRXU SDUDPHWHU VHWVY
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5.Proposed Scheme Data Collection

51 Introduction

The following section provides an overview of the data collection exercise undertaken to facilitate the calibration
and validation of the LAM, Proposed Scheme micro-simulation and junction models. Existing data sources were
reviewed to identify available counts and locate gaps in observed information across the model area. This review
was used to define a specification for additional counts which were commissioned for the area. The combination
of new commissioned counts, and existing available information, provided a comprehensive dataset for calibration
and validation.

5.2  Existing Data Review (GAP Analysis)

A review of existing traffic survey data available for the model area was undertaken from the following sources:
X NTA count database: A mixture of Automatic Traffic Counts (ATC) and Junction Turning Counts
(JTC) from previous studies covering a range of years;

X Tl Counters: Permanent Tll ATCs located on national strategic roads across the network with data
publicly available online.

The NTA, Dublin City and the other local authorities undertake periodic counts within their administrative areas in
connection with their own local schemes. These surveys are conducted throughout the year and a limited set of
data was available within the area of the Proposed Scheme.

Information on bus passenger volumes was already available and included in the modelling process as part of
the ERM base model calibration and validation, which includes the annual canal and M50 cordon counts as well
as ticketing data.

5.3 Commissioned Traffic Survey Data

The information in this section presents the methodology adopted to prepare counts as inputs to the model
calibration and validation process. The two types of counts used in the study are Junction Traffic Counts (JTCs)
and Automatic Traffic Counts (ATCs).

5.3.1 Junction Turning Counts (JTCs)

The JTCs are 24-hour counts broken down into 15 minute segments over a full day. As indicated in Table 5.1 all
main junctions along the Proposed Scheme have been included and provide information on the volume, and types
of vehicles, making turning movements at each location. This data is utilised within the LAM calibration to ensure
that the flow of vehicles through the main junctions on the network is being represented accurately.

5.3.2 Automatic Traffic Counts (ATCs)

The ATC data provides information on:

X The daily and weekly profile of traffic along the Proposed Scheme, and
X Busiest time periods and locations of highest traffic demand on the network.

Both sets of counts were surveyed by IDASO Ltd. The JTCs were surveyed on the 19" of November 2019 and
the 13" of February 2020. The ATCs were surveyed in November 2019 and February 2020.
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Tableb.1: Survey Overview

| SURVEYTYPE | ~ COMPANY |  NUMBER | DATES ‘

NATIONWIDE Tue 19/11/2019,
Thu 13/2/2020

ATC NATIONWIDE 20 19/11/2019 - 26/11/2019,

2/2/2020 - 16/2/2020

The various components of traffic have different characteristics in terms of operating costs, growth and
occupancy. The surveys used the most common categories as defined by COBA,; these are:

X

Cars (CARS): ,QFOXGLQJ WD[LV HVWDWH FDUV uSHRSOH FD@ULHUV

example, minibuses and camper vans) with a gross vehicle weight of less than 3.5 tonnes, normally
ones which can accommodate not more than 15 seats. Three-wheeled cars, motor invalid carriages,
Land Rovers, Range Rovers and Jeeps and smaller ambulances are included. Cars towing
caravans or trailers are counted as one vehicle unless included as a separate class;

Light Goods Vehicles (LGV): Includes all goods vehicles up to 3.5 tonnes gross vehicle weight
(goods vehicles over 3.5 tonnes have sideguards fitted between axles), including those towing a
trailer or caravan. This includes all car delivery vans and those of the next larger carrying capacity
such as transit vans. Included here are small pickup vans, three-wheeled goods vehicles, milk floats
and pedestrian controlled motor vehicles. Most of this group is delivery vans of one type or another;

Other Goods Vehicles (OGV 1): Includes all rigid vehicles over 3.5 tonnes gross vehicle weight with
two or three axles. Also includes larger ambulances, tractors (without trailers), road rollers for
tarmac pressing, box vans and similar large vans. A two or three axle motor tractive unit without a
trailer is also included;

Other Goods Vehicles (OGV 2): This category includes all rigid vehicles with four or more axles and
all articulated vehicles. Also included in this class are OGV1 goods vehicles towing a caravan or
trailer; and

Buses and Coaches (PSV): Includes all public service vehicles and work buses with a gross vehicle
weight of 3.5 tonnes or more, usually vehicles with more than 16 seats.

5.4 Count Data for Calibration and Validation

Diagram 5.1 shows the locations of the 59 JTC counts and 20 ATC counts for the Proposed Scheme.

Summary information related to the JTC junctions is provided in Table 5.2. The busiest junction in the study area
is the Stillorgan Road/Fosters Avenue junction (63,618 daily movements). The next busiest junctions are:

X
X
X
X

Stillorgan Road/Leopardstown Road (62,183 daily movements)
Stillorgan Road/Donnybrook Road (60,638 daily movements)
Stillorgan Road/Mount Merrion Avenue (58,742 daily movements)
Stillorgan Road/Kilmacud Road (58,193 daily movements)

The least busy junction in the study area is the Beechfield Avenue/LIDL junction with 4,834 daily movements.

The average weekday ATC flows (all vehicles) are shown in Table 5.3. The highest ATC daily flows are on the
N11 north of the Wyattville Link Road.
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Diagranb.1: ATC and JTC Traffic counts loma

Tableb.2JTC Locations

IDENTIFIER MOVEMENTS MOVEMENTS MOVEMENTS
13-1 Dawson Street/Nassau Street Priority 6928
13-2 Nassau Street/South Frederick Street Priority 9808 649 666
13-3 Nassau Street/Kildare Street Signals 10713 714 772
13-4 Kildare Street/St Stephen's Green North Signals 19584 1041 1275
13-5 6W 6WHSKHQTV *UHHQ 1R| Signals 31857 1885 1831
13-6 6W 6WHSKHQTV *UHHQ 1R| Signals 27408 1818 1729
13-7 St Stephen's Green East/Leeson Street Signals 34465 2274 2246
Lower
13-8 Leeson Street Lower/Pembroke Street Signals 27398 1724 1670
Upper
13-9A Leeson Street Lower/Fitzwilliam Place Signals 35300 2316 2165
13-9B Leeson Street Lower/Fitzwilliam Place Signals 43938 3003 2775
13-10 Leeson Street Upper/Sussex Terrace Signals 17714 932 1173
13-11 Leeson Street Upper/Burlington Road Signals 31806 1904 2005
13-12 Leeson Street Upper/Appian Way Signals 36706 2417 2297
13-13 Leeson Street Upper/Waterloo Road Signals 38190 2576 2615
13-14 Leeson Street Upper/Wellington Plaza Signals 35122 2424 2361
13-15 Morehampton Road/Bloomfield Avenue Priority 32031 2112 2176
13-16 Morehampton Road/Herbert Park Signals 36888 2579 2634
13-17 Donnybrook Road/Belmont Avenue Priority 33934 2159 2415
13-18 Donnybrook Road/Rampart Lane Priority 30367 1846 2134
13-19 Donnybrook Road/Stillorgan Road Signals 38443 2459 2643
13-20 Stillorgan Road/Airfield Park Signals 43772 2994 3125
13-21 Stillorgan Road/Nutley Lane Signals 55587 4134 3971
13-22A N11/UCD access slip 1 Signals 11954 878 1296
13-22B N11/UCD access slip 1 Signals 14720 1509 903
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13-23 Stillorgan Road/Woodbine Road Roundabout 8928 720 876
Roundabout
13-24 Stillorgan Road/Fosters Avenue Signals 63618 4836 4279
13-25 Stillorgan Road/St Thomas Road Signals 56455 4366 3977
13-26 Stillorgan Road/Booterstown Avenue Signals 57577 3920 4020
13-27 Stillorgan Road/Mount Merrion Avenue Signals 58742 3973 4004
13-28 Stillorgan Road/Trees Road Lower Signals 55118 3710 3881
13-29 Stillorgan Road/Dublin Road Signals 53683 3533 3805
13-30 Stillorgan Road/Lower Kilmacud Road Signals 58193 3772 4058
13-31 Stillorgan Road/Brewery Road Signals 53578 3717 3847
13-32 Stillorgan Road/Leopardstown Road Signals 62183 4665 4410
13-33 Stillorgan Road/Springfield Park Signals 50753 3872 3671
13-34 Stillorgan Road/Kill Road Signals 54788 4130 3927
13-35 Stillorgan Road/Westminster Road Signals 39900 2898 2864
13-36 Stillorgan Road/Old Bray Road Signals 36024 2581 2635
13-37 Bray Road/Clonkeen Road Signals 46107 3511 3442
13-38 Bray Road/Johnstown Road Signals 53480 4158 4057
13-39A Bray Road/Wyatville Road Signals 38824 3413 3036
13-39B Bray Road/Wyatville Road Signals 35396 3455 2712
13-40 Bray Road/Cherrywood Road Signals 24255 2456 1470
13-41 Bray Road/Dublin Road Roundabout 46851 3363 3830
13-42 Dublin Road/Stonebridge Road Signals 14838 1131 1297
13-43 Dublin Road/Shanganagh Road Roundabout 20709 1660 1710
13-44 Dublin Road/Cluain Na Greine Court Priority 13982 1063 1181
13-45 ‘XEOLQ 5RDG 4XLQQ Y| Roundabout 14514 1130 1233
13-46 Dublin Road/Shanganagh Cemetery & Priority 11092 916 844
Shankill FC Access
13-47 Dublin Road/Woodbrook Downs Priority 10320 900 814
13-48 Dublin Road/M11 Roundabout 25959 2030 1986
13-49 Dublin Road/Corke Abbey Avenue Signals 27439 2001 1844
13-50 Dublin Road/Chapel Lane Priority 21710 1498 1470
13-51 Dublin Road/Upper Dargle Road Signals 23118 1353 1532
13-52 Castle Street/Ravenswell Road Priority 23988 1683 1639
13-53 Main Street/The Maltings Signals 24053 1683 1645
13-54 Donnybrook Road/Stillorgan Road Signals 60638 4434 4141
13-55 Donnybrook Road/Stillorgan Road Signals 27583 2306 1850
13-56 Dublin Road/Crinken Lane Priority 11990 1030 935
13-57 Beechfield Manor/Corbawn Lane Roundabout 6468 481 575
13-58 Beechfield Manor/LIDL Priority 4834 257 479
13-59 Beechfield Manor/Shanganagh Road Signals 13025 1175 1053
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Tableb.3: ATC Locations

ATC ATC LOCATION DIRECTION DAILY PM
IDENTIFIER MOVEMENTS MOVEMENTS MOVEMENTS
566

13.1A Dublin Road south of Dargle Road Northbound 9745
13.1B Southbound 9093 519 611
13.2A Dublin Road north of Old Connaught Northbound 11430 976 618
13.28 Avenue Southbound 9180 512 599
13.3A Dublin Road north of St Brendans Northbound 4656 425 265
13.38 Sl Southbound 5344 415 479
13.4A Dublin Road north of Crinken Lane Northbound excluded excluded excluded
13.4B Southbound excluded excluded excluded
13.5A Dublin Road south of Corbawn Lawn Northbound 6551 631 336
13.5B Southbound 7496 370 792
13.7 north M11 north of Wyattville Link Road Northbound 18702 1870 1032
13.7 south Southbound 19163 969 1873
13.8 north N11 north of Johnstown Road Northbound 16577 1520 863
13.8 south Southbound 17258 819 1665
13.9 north N11 north of Westminster Road Northbound 16784 1434 966
13.9 south Southbound 16204 1020 1385
13.10 north N11 north of Leopardstown Road Northbound 15698 1202 894
13.11 north N11 south of Merrion Avenue Northbound 20040 1234 1163
13.12 north N11 north of Fosters Avenue Northbound 17461 1576 924
13.12 south Southbound 20903 1138 1725
13.13A N11 at RTE Northbound 17417 1317 1025
13.13B Southbound 16867 1012 1330
13.14A N11 at Energia Park Northbound 13052 705 898
13.14B Southbound 12480 686 956
13.19 south N11 north of Brewery Road Southbound 20376 1277 1562
13.20A Dublin Road south of Loughlinstown Northbound 5233 469 203
13.208 Roundabout Southbound 6711 334 752

Private cars and taxis were aggregated as a single vehicle type for input to the LAM model. The OGV1 and OGV2
categories were also aggregated as HGVs. PSVs are modelled as fixed routes with a specific frequency in the
model and as such were not included in the model inputs. PCL counts are not included in the model inputs.
Separate input files were prepared for the following time periods.

AM: 0800-0900;

LT: 1200-1300;

SR: 1500-1600;

PM: 1700-1800; and

OP: 2000-2100.

X X X X X

7KH -7&V ZHUH PHUJHG LQWR D plODW IRUPDWY GDWDEDVH ZKLFK SHUPLYV
hour (AM, LT, SR or PM) and modelled vehicle category (Car, LGV or HGV). Turn count records were given a

uniqgue movement identifier (AB, AC, AD etc). These identifiers were then associated with their respective nodes

in the LAM. In some cases, there is a unique one-to-one relationship between the turn counts and the SATURN

network as shown in Diagram 5.2 below.
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Diagran®.2: Bus Connects LAM Node Matching (Junctiof® 01

The flows for complex junctions were obtained by combining certain turning movement flows. An example of this
is junction C01-02 on the Malahide Road, shown in Diagram 5.3 below.

Diagran®.3: Bus Connects LAM Node Matching (Junctiofd2)01
5.5 Road Journey Time Data

551 TomTom Data Summary

Journey time data for the Proposed Scheme models has been sourced from TomTom, who calculate journey
times using vehicle position data from GPS-enabled devices and provide this on a commercial basis to a number
of different users. The NTA purchased a license to access the Custom Area Analysis dataset through the TomTom
TrafficStats portal. The NTA has an agreement with TomTom to provide travel time information covering six areas
of Ireland and for certain categories of road.



















































































































































































































































