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Executive Summary

In January 2017, Donegal County Council (DCC) appointed joint venture RPS Barry Transportation as
design consultants for the Trans-European Transport Network (TEN-T) Priority Route Improvement
Project, Donegal. The TEN-T Priority Improvement Project Donegal (TEN-T PRIP Donegal) is a
targeted priority multimodal sustainable and essential transport solution for Donegal and the Northwest
of the island of Ireland. The project is divided into three sections as below:

9 Section 17 N15/N13 Ballybofey / Stranorlar Urban Region
9 Section 27 N56/N13 Letterkenny to Manorcunningham
1 Section 317 N14 Manorcunningham to Lifford / Strabane / A5 Link.

The three sections of the TEN-T Priority Route Improvement Project, Donegal are being considered as
three components of one project with the aim of addressing long standing underinvestment and regional
imbalance to support the strategic outcomes of the National Planning Framework and other key national
strategic policies and to meet critical government EU commitments and targets in respect to improve
and deliver the TEN-T Comprehensive network Europe wide by 2050. The project also addresses
existing safety and operational issues on each section of the TEN-T network in County Donegal.

This Transport Modelling Report (TMR) outlines the development of the updated, calibrated and
validated base model of the study area as well as the future year forecast scenarios. This TMR forms
one of the required deliverables at the Phase 3 Design and Environmental Evaluation stage of the
Transport Infrastructure Ireland Project Appraisal Guidelines.

The model was developed in SATURN version 11.5.05H and comprises 6 user classes. Models were
developed for three-time periods, an AM peak hour, an average Inter-peak hour and a PM peak hour.
Data for the model were obtained from the existing N13/N14/N15 model and a 2009 model of
Letterkenny. They were supplemented with various traffic surveys including RSI surveys, ATC counts,
MCC/JTC counts, journey time data and other secondary sources that informed the network
development and matrices development. Rigorous checks were adopted in the model development
process to ensure its robustness and ability to replicate observed conditions.

Generalised cost parameters for the various transport systems were based on PAG data Unit 6.11 -
National Parameters Values Sheet (March 2021 publication). The processes adopted in the model
development included matrix estimation that resulted in maintaining the distribution of prior matrices
based on comparisons of trip length distributions, coincidence ratios and desire line plots.

The modelled flows extracted from assigning the post-ME matrices to the network were compared with
observed flows along the cordons and screenlines. The comparison results demonstrate a good match
and shows that these are in line with the PAG recommended calibration and validation guidelines for
links flows. The final model result shows that in all three model time periods, over 85% of modelled
flows satisfy PAG guidelines when compared with observed flows. The modelled flows across 85-95%
of calibration sites satisfy the PAG flow/GEH criteria between the three time periods.

Based on the journey time analyses, all routes pass the PAG criteria in the AM period, whilst 14 (88%)
out of 16 routes pass PAG requirements in the IP and PM periods.

The updated model forecast was undertaken for the opening year (2032) and forecast years (2047,
2062) for the DM and DS scenarios. Sensitivity tests for Low and High growth scenarios as well as A5
WTC has been carried out and compared with the Central Growth scenario. A further model with the
WTC A5 included with high growth was built to reflect the potential impact of induced demand. The key
model network performance statistics, link traffic flow and journey times between the modelled
scenarios are presented in this report. The analyses of the modelled outputs show that the TEN-T
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Priority Route Improvement Project scheme helps in relieving congestion in Ballybofey/Stranorlar,
Letterkenny and between Letterkenny and Strabane whilst also saving travel time along various routes
of travel in the model area.
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Introduction

1.1 Overview

In January 2017, Donegal County Council (DCC) appointed joint venture RPS Barry
Transportation as design consultants for the Trans-European Transport Network (TEN-T)
Priority Route Improvement Project, Donegal.

The TEN-T Priority Route Improvement Project, Donegal forms part of the Comprehensive
Trans-European Transport Network.

The objective of the Trans-European Transport Network (TEN-T) is to strengthen the social,
economic, and territorial cohesion of the union, and contribute to a single European transport
area. It shall demonstrate European added value by contributing to objectives set out in 4
categories (Regulation 1315/2013), including:

1 Cohesion i accessibility to remote, outermost, and peripheral regions and a

reduction of infrastructure quality gaps between member states.

Efficiency i removal of bottlenecks and bridging missing links.

9 Sustainability T developing transport solutions that will ensure future transport
that is sustainable and economically efficient; and

1 Increasing benefits for users i meeting transport needs of users within the
Union and in relations with third countries.

=

Figure 1.1 shows a map of the TEN-T Road Corridor in Donegal and the North West. The
TEN-T network in Donegal radiates from the regional centre of Letterkenny via the N13 in two
directions:

1. North eastward where the N13 continues to Derry, while also forming a junction at
Manorcunningham where it meets N14 national primary road to Lifford/Strabane. The
N14 is also a TEN-T route forming the strategic link between Letterkenny and the A5
in Northern Ireland. This TEN-T provides connectivity nationally to Derry, Belfast and
Dublin.

2. Southward where the N13 forms a junction with the N15 in Stranorlar. From this
junction, the N15 aligns through the town centres of Ballybofey/Stranorlar to the county
boundary with Leitrim, providing a strategic link from Donegal via Sligo to Ireland West
Airport, the M17 and Galway.

The TEN-T roads previously designated within Northern Ireland under EU Regulation 1315
(2013) have been omitted from the revised networks designated under the new TEN-T
Regulation but despite this change of designation, these roads will still have an important
role in improving accessibility to Donegal and the whole of the north-west region.

As these TEN-T routes connect Donegal to the rest of the TEN-T network via Northern Ireland
and Ireland, they are particularly important for both tourism and industry, as they comprise
part of the Wild Atlantic Way, and provide the only transport connectivity (due to the lack of
rail infrastructure) to Letterkenny and the wider region for trade, including Killybegs fishing
harbour.

Page 2
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Figure 1-1 TEN-T Road Corridors in Donegal and the North West

The TEN-T Priority Route Improvement Project, Donegal is divided into three sections as

illustrated in Figure 1-2.

9 Section 11 N15/N13 Ballybofey / Stranorlar Urban Region
9 Section 21 N56/N13 Letterkenny to Manorcunningham

1 Section 31 N14 Manorcunningham to Lifford / Strabane / A5 Link.

Page 3



TEN-T Priority Route Improvement Project, Donegal
Donegal County Council Transport Modelling Report

D = 2 2

R e e = g s o T 7, SR AN [
T PRIORITY ROUTE IMPROVEMENT PROJECT, DONEGAL \i’::-,»z
B R AR T BT e P OSTTT R L OR e i e 0 .

¥ R T \
]

MANORCUNNINGHAM -~

fo

TEN-

=

[ LETTERKENNY

TSR i b e L]

.- SECTION 3 -N14

.. MANORCUNNINGHAM

- TO LIFFORD /

STRABANE / A5 LINK
o N v

——— CORRIDOR,
DONEGAL

MEENS
.~ SECTION 1-N15 ;
" BALLYBOFEY/

.. STRANORLAR
- URBAN REGION -

N i )
% Combhairle Contae
%1’.. Dhdn na nGall

{:’ﬁ Donegal County Council

STUDY AREA FOR

e wE e S T S i ) AR A NS | T EACH SECTION

Figure 1-2 Study Areas for the TEN-T Priority Route Improvement Project, Donegal

The three sections of the TEN-T Priority Route Improvement Project, Donegal are being
considered as three components of one project with the aim of addressing existing safety and
operational issues, along with environmental, accessibility, integration and physical activity
issues on each section of the TEN-T network in County Donegal. The detailed objectives of
the TEN-T Priority Route Improvement Project, Donegal are set out in the Project Brief.

This Transport Modelling Report (TMR) outlines the development of the updated, calibrated
and validated base model of the study area as well as the future year forecast scenarios. This
TMR forms one of the required deliverables at the Phase 3 Design and Environmental
Evaluation stage of the Transport Infrastructure Ireland (TII) Project Appraisal Guidelines
(PAG).

1.2 Project Phase and Overview of the Project being Assessed

The TEN-T routes in Donegal connect to Northern Ireland, and the rest of the TEN-T network
in the Republic of Ireland (via the N15). The N14 TEN-T link forms the key route for traffic from
Letterkenny and Donegal to Dublin, via the A5 in Tyrone, and the N2 in the Republic of Ireland.
The TEN-T network in Donegal are supplemented by the National Secondary and Regional
routes. In Donegal, the N56 is the only National Secondary road which provides a vital link
connecting the south, west, northwest, and north of Donegal to the national primary road
network (Figure 1-3). The N56 Connects to the TEN-T network at the south of the county close
to Donegal Town and at the north of the county at Letterkenny. The N56 is a coastal route
circulating west Donegal. Due to the Derryveagh Mountain range running northi south through
the centre of Donegal, other easti west connections across Donegal are limited.

Page 4



TEN-T Priority Route Improvement Project, Donegal
Donegal County Council Transport Modelling Report

Male Head

— Section 1

-~ Section 2

— Section 3

Figure 1-3 TEN-T Transport Corridors in Donegal and Proposed TEN-T Priority Route
Improvement Project

The TEN-T routes are particularly important for both tourism and industry, in particular,
Killybegs harbour, Il relandbés | argest fishing poc
County Donegal, the rest of the island of Ireland and to international transport hubs on the

island of Ireland, leading to other EU Member States in particular.

Donegal is solely reliant on road transport for all journeys across Ireland to transport hubs,
regional centres and city regions including Galway and Dublin. There are no alternative air,
sea or rail infrastructure of sufficient capacity available. This puts a significant importance on
the provision of a high quality TEN-T network for Donegal.

1.2.1 Sections

1.2.1.1 Section 1

The N15 in the vicinity of Ballybofey/Stranorlar has been prioritised for improvement
as part of this TEN-T Priority Route Improvement Project, Donegal.
Ballybofey/Stranorlar are two towns connected over the river Finn by a multi-span arch
bridge carrying the N15.

Currently the N15 that links Donegal to the rest of the Republic of Ireland via Leitrim
and Sligo bisects the town centres of Ballybofey/Stranorlar and is the key link on the
Atlantic Corridor in Donegal. The current condition of the N15 at this location is
inadequate and inappropriate for strategic traffic. This is due in-part to inadequate and
varying road width of between 6 and 7 meters; urban obstacles such as retall
frontages, on-street parking, and junctions with side roads; traffic management
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features such at traffic lights and bus stops. These all combine to add congestion and
increase journey times for commercial and private vehicles driving through
Ballybofey/Stranorlar in either direction.

The proposed transport corridor is approximately 9.7km long and runs to the north of
Ballybofey / Stranorlar. Additionally, there are two link roads located to the south and
the north of the towns providing connections from the scheme to the existing N15 (east
of Ballybofey), and N13 (north of Stranorlar) and N15 (to Lifford) respectively. The
interfaces with the existing roads include:

Tie-in to N15 South,

R252 Glenties Road,

Tie-in to N13 North,

N13 crossing at Tyrcallen (N15/N13 Interchange), and
N15 Tie in at Trenamullin (N15 Tie in Roundabout).

=A =4 =4 =4 =4
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1.2.1.2 Section 2

This section of the TEN-T network includes the road network between the Polestar
Roundabout in Letterkenny and the N13/N14 Pluck Roundabout at Manorcunningham.

The N56, a coastal route that connects south, west, northwest, and north Donegal,
enters Letterkenny as a single carriageway route that traverses around the outskirts of
the town and widens to a two-lane carriageway on approach to the Polestar
roundabout. From the Polestar roundabout, traffic travels eastwards over a bridge on
the river Swilly using a four-lane road (N56) as far as the Dry Arch Roundabout where
it meets the N13 from Stranorlar and the N13 from Manorcunningham. The river Swilly
bridge crossing is one of two crossings of the River Swilly in Letterkenny but is the only
crossing that provides for a national route and forms the only national road link from
Letterkenny to the rest of the primary road network. A 4.3km section of dual-
carriageway (N13) connects the Dry Arch Roundabout with the Pluck Roundabout. The
section also includes the section of the N13 from the Dry Arch Roundabout, south to
the top of the hill at Lurgybrack.

The proposed transport corridor is approximately 9.2km long with a 2.4km strategic
link corridor across the river Swilly. The corridor runs to the south and east of
Letterkenny. It comprises several sections, with the following local road interfaces:

Tie-in to N13 South at Listillion,

N14 Four Lane Road at Dry Arch Roundabout,
N56 Ramelton Road at Ballyraine,

Existing N13 at Dromore, and

N13 at Manorcunningham, interface with Section 3.

=A =4 =4 -4 4
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1.2.1.3 Section 3

This existing section of road, which is approximately 17km in length, commences at
the Pluck Roundabout, the junction between the N13 and N14 near
Manorcunningham, and continues as a single carriageway in a south easterly direction
to Lifford. There is a border crossing at Lifford into Strabane, County Tyrone, Northern
Ireland, across the river Foyle. The N14 is the key route for both commercial and
private vehicles travelling to Belfast and Dublin, in addition to buses travelling to Dublin
via the A5 in Northern Ireland and the N2 in County Monaghan. Construction of the A5
Western Transport Corridor (WTC), from Derry to Strabane in Northern Ireland, was
due to commence in 2018. However, the decision to proceed is subject to the outcome
of statutory procedures. Additionally, a cross-border link (N14/N15 to A5 Link)
connecting the new A5 WTC to the N15 south of Lifford has been designed and
approved by An Bord Pleandla. The route for this link has been decided and where it
crosses the River Finn into the Republic of Ireland determines the connecting point
between the TEN-T in Lifford and the A5 WTC in Strabane. This N14/N15 to A5 Link
is being included as part of the Section 3 scheme extents.

The preferred transport corridor is approximately 17.6km long and runs from
Manorcunningham (east of Letterkenny, interface with Section 2) to Lifford.
Additionally, there is a cross border link with the A5, that will join with the proposed A5
Western Transport Corridor (ASWTC). The interfaces with the existing road network
include:

1 N13 at Manorcunningham (interface with Section 2 T N13/N14 Pluck
Roundabout),

M ALdanf kteftout O nort hbound connecti on to exi
(Drumoghill Junction),

f ALanf Leftout O sout hbound connecti on to e Xxi
(Drunoghill Junction),

1 R236 east of Raphoe (R236 Junction),

i Existing local road, potentially to be upgraded to the R264 at Ballindrait
(Ballindrait Junction), and

1 Tie-in to N15 and N14/N15 to A5 Link south of Lifford (Lifford Junction).

Page 10
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The Phase 3 transport model is based on the Phase 2 transport model with refinements to the
demand matrices based on new data which are described in Chapter 2. The Phase 2 transport
model itself was based on two other source models as the starting point for the development
of one overall strategic model to assess the three sections. These were:

1 The N13/N14/N15 strategic traffic model with a base year of 2013; and
1 The Letterkenny Model with a 2009 base year

Further details on the use of existing traffic models are discussed in Chapter 2 to Chapter 4.

1.3 Network Coverage

The network coverage of the Donegal TEN-T transport model is shown in Figure 1-7.

A

Simulation Network

Buffer Network

T | S TKiomesers
0 ) 80

CC-BY:SA

Figure 1-7 Transport Model Network Coverage

Data from the Donegal TEN-T SATURN model has been used as an input to several elements
of the appraisal, these are:

1 Operational Assessment (Preferred design)

1 Economic Assessment: Input to the Transport User Benefit Analysis (TUBA)
software

1 Safety Assessment: Input to Cost and Benefit to Accidents i Light Touch
(COBALT) software

1 Environmental Assessment

Page 12
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1.4 Report Structure

Chapter 2 details the data collection undertaken and a review of the existing transport models
for the area of interest. The coding of the Donegal TEN-T model network is detailed in Chapter
3, with the development of the demand matrices covered in Chapter 4. The model calibration
and validation are summarised in Chapter 5. Development of the future year scenarios and
the operation of the preferred route option considered is covered in Chapter 6.

Chapter 7 contains the additional model tests for the Do-Something model with the WTC A5
and high growth matrices. Comparisons are made to the core growth Do-Something, and Do-
Minimum models. Final Conclusions are summarised in Chapter 8.

Page 13
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Data Collection

2.1 Introduction

This chapter of the report outlines the data used to update the Phase 2 traffic model to support
the Phase 3 Design and Environmental Evaluation Stage of the TEN-T Priority Route
Improvement Project, Donegal TEN-T. It outlines the survey data used in the development of
the Phase 2 model and thereafter describes the additional data used to update the Phase 2
model.

It also describes the rationale for selection of the transport modelling platform and details the
data collection exercise undertaken as part of the model development process. Analysis of
the surveyed traffic data is provided in Section 2.4, and demonstrates that the December
survey month is suitable for use as an input to the development of a transport model.

Whilst the data used in the development of the transport model was collected pre-Covid, it is
acknowledged that the long term impact on travel patterns post-Covid is unknown and not
addressed as part of the TMR.

All survey data collected have been checked for errors/ inconsistencies/ gaps, and cleaned
before a detailed analysis was undertaken to form inputs into the model for calibration (traffic
counts), validation (journey time data) and matrix development (roadside interviews).

2.2 Review of Existing Transport Models

The improvements assessed within the Phase 2 Route Selection were located on, or in the
vicinity of, the following national routes within the Donegal area:

1 N213/N56 between Letterkenny and Manorcunningham
1 N214 between Manorcunningham and Lifford/Strabane
1 N15 at Ballybofey/Stranorlar

Due to the scale of the options and the potential for impact on traffic routing, it was considered
that an assignment model was required to facilitate an appropriate assessment of the
improvements.

A review of existing transport models of the area was undertaken to identify if a suitable basis
already existed for the assessment of the improvements. One of the criteria, regarding the
modelling platform, was that it had to have sufficient network coverage to accommodate all of
the improvements being considered. This was required to provide a consistent basis for
assessing the range of options being considered as part of the Phase 2 Route Selection
process.

It was determined that the National Transport Model (NTM) did not currently provide sufficient
network or zoning detail in the area of influence to serve as the basis for assessment. Given
that the NTM would require updating, a review of alternative modelling platforms was also
undertaken. The existing N13/N14/N15 SATURN model, validated for a base year of 2013
and containing limited detail for Letterkenny, was combined with a standalone model of
Letterkenny validated for a base year of 2009. This was then used as the starting point for this
model.
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2.3 Phase 2 Model Survey Data

As an input to the Phase 2 traffic model, a programme of traffic surveys was undertaken in
December 2017. The traffic surveys included Automatic Traffic Counts (ATC), Junction
Turning Counts (JTC), Automatic Number Plate Recognition (ANPR) and Moving Car
Observer (MCO) journey time data. A summary of the traffic survey data used within the
development to the Donegal TEN-T model is shown in Table 2-1.

Table 2-1 Traffic Survey Data Collection

Survey Type Number of Locations Date of Survey

ATCs carried out between
the 29" °f November and the
12t of December 2017. One

ATCs 26 :
site was resurveyed
between the 7" and the 20"
of December.
MCC Junction Turning Counts o8 07:00-19:00 on 5" of
JTC) December 2017.
-00.10- th
ANPR 12 07:00-19:00 on 5" of

December 2017

07:00-10:00, 12:00-14:00
MCO Journey Times 3 and 16:00-19:00 on 5" of
December 2017.

Data from the Transport Infrastructure Ireland (TII) Traffic Monitoring Unit (TMU) database
was also collated for use. The TMU data provided information on the longer-term trends within
the study area. The December 2017 traffic survey data was compared to longer term
averages from the TMU database to confirm that it was suitable for use in the development of
a traffic model of the study area.

2.3.1  Automatic Traffic Counts (ATCs)
Twenty-six ATCs were conducted from Wednesday the 29th of November to Tuesday 12th of

A

December 2017, obtaining 14 daysdé wort Higuwd
2-1.

ATC 1: R236 between N13 and Convoy
ATC 2: N14 Mullanagung

ATC 3: A38 Lifford Road

ATC 4: R252 Glenfin Road

ATC 5: N13 South of Killygordon

ATC 6: R235 Castlefinn

ATC 7: R236 Urney Road west of Clady
ATC 8: R236 East of Raphoe

ATC 9: N13 Moneyhaughly

ATC 10: R236 Magheracloy

=A =4 =4 =4 =4 4 -4 4 -4 4
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= =4 =4 =4 4 =4 4 -4 4 -4 4 -4 4 -4 A 4

ATC 11:
ATC 12:
ATC 13:
ATC 14:
ATC 15:
ATC 16:
ATC 17:
ATC 18:
ATC 19:
ATC 20:
ATC 21:
ATC 22:
ATC 23:
ATC 24:
ATC 25:
ATC 26:
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R265 Clonleigh

N14 Tircallen

South of Stranorlar (Near to Navenny Street)
N56 to the south of L1352

R245 Ballymaleel

R250 at River Swilly

R250 West of Letterkenny

Unnamed Road to north of Cluain Ard/Killylastin Heights
L1114 Leck Road

N15 Southwest of Ballybofey

N15 East of Stranorlar

N14 East of Letterkenny

N14 North of Lifford

N13 Northeast of Newton Cunningham
R236 Northeast of St Johnston

A5 North of Strabane
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Figure 2-1 2017 ATC Locations
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2.3.2  Junction Turning Counts (JTCs)

Thirty MCC JTCs were recorded in 15-minute intervals for all traffic movements at each
junction, disaggregated by vehicle class. The junction turning counts were collected on the 5th
of December 2017 for the period 07:00 to 19:00. The location of the JTCs is shown in Figure
2-2.

JTC 1: N15/R252

JTC 2: N15/Navenny Street

JTC 3: N15/N13

JTC 4: N15/Mala an Mhuilinn

JTC 5: Navenny Street/Mala an Mhuilinn
JTC 6: Navenny Street/Unnamed Road
JTC 7: N14/N56 roundabout

JTC 8: Port Road/Ramelton Road

JTC 9: High Road/Circular Road

JTC 10: N56 Roundabout

JTC 11: N56/R245

JTC 12: N56/Unnamed Road

JTC 13: N56 Ramelton Road/R245

JTC 14: R245/Unnamed Road

JTC 15: Dry Arc Roundabout

JTC 16: N14/N15 Roundabout

JTC 17: A5/Derry Road

JTC 18: A5/A38 Roundabout

JTC 19: A5/Bradley Way Roundabout
JTC 20: A5/Urney Road

JTC 21: A5 Melmount Road Roundabout
JTC 22: N13/R236

JTC 23: N14/N13

JTC 24: N14/R236 North

JTC 25: N14/R236 South

JTC 26: N14/Rossgier Close

JTC 27: N14/R264

JTC 28: R250 Pearse Road/L1114

JTC 29: R250 Roundabout

JTC 30: N56 Roundabout

= =4 =4 =4 =4 -4 4 -4 A4 -4 A -4 A -4 4 -4 - -4 A -4 A -4 A -4 4 -4 4 -4 - 4
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Figure 2-2 Junction Turning Count Locations
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2.3.3 Automatic Number Plate Recognition

ANPR surveys were undertaken at the locations shown with Figure 2-3. These surveys
provided information on the trip numbers and journey times between each of the surveyed
locations. It is noted that it is not certain with ANPR data that a vehicle has been direct in its
journey e.g., if a traveller intentionally stops for some purpose for twenty minutes between two
ANPR locations, the data produced would suggest that the vehicle journey time was twenty
minutes longer than it would have been. Therefore, journeys exceeding 30 minutes for longer
distances or 20 minutes for shorter distances were filtered out of the ANPR dataset before its
use in the development of the transport model.
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2.3.4  Moving Car Observer Journey Time Surveys
MCO journey times were collected on the two routes shown in Figure 2-4.
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Figure 2-4 MCO Journey Time Routes
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2.4 Suitability of December Survey Data

The traffic survey data was collected in December 2017 to develop the Phase 2 model. As
this is not a Oneutral mont hé as defined
December survey day has been undertaken against data for the full year, derived from the
TMU sites in the study area. Table 2-2 shows a comparison of TMU data for the day of survey
in December against average data for neutral months and the AADT for 2017.

Table 2-2 Comparison of Survey Period

TMU Location Day of | AADT 2017 Neutral Month
MCC/ANPR/MCO Average Daily
Survey 5th Dec Traffic 2017
2017

1133 N13 (between

Stranorlar and Ballybofey) 11,480 10671 10,713

1132 N13 (between

Letterkenny and Lifford) 21,383 21,527 21,602

1141 N14 (Between Lifford 12,049 12,447 12,405

and Letterkenny)

1151 N_15 (between Lifford to 5.067 5.036 5,031

Castlefinn)

20561 N56 (between

Letterkenny and Ellistrin) 11,900 11,951 11,999

20151 N15 (between

Ballypbofey and Donegal | 7,634 7,341 7,315

Town)

The data in Table 2-2 indicates that traffic volumes across the study area on the 5" December
2017 were similar to the AADT and average neutral period flows recorded for the year. This
indicates that the surveyed data is suitable for use in the development of the Donegal TEN-T
model.

25 Estimation of AADT Flows

The two-week data recorded by the ATCs (See Figure 2-1) has been expanded to derive
AADT flows, based on information for the TMU sites within the study area. These factors were
produced using the existing TMU flow data. The TMU sites used within the calculation of the
AADT flow are shown in Figure 2-5.
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The Donegal TEN-T model has three modelled hours:
1 Weekday AM Peak Hour: 08:15-09:15
1 Weekday Average Hour in the Inter Peak between 10:00 and 16:00
1 Weekday PM Peak Hour: 16:45-17:45

To produce modelled AADT flows it was necessary to:

9 Factor flows in each of the three modelled hours to flows in their corresponding periods
as follows:

o AM Peak Period; 07:00-10:00
o Inter Peak Period: 10:00-16:00
o PM Peak Period 16:00-19:00

1  Sum flows from all three periods to produce the estimated modelled 12-hour (07:00-
19:00) weekday average flows

9 Factor the 12-hour (07:00-19:00) weekday average flows to produce the estimated
modelled AADT flows

Average flows from the TMU sites were derived and are as shown in Table 2-3.

Table 2-3 Average Traffic Flows from TMU Sites

Period Average TMU flows
AM peak Hour weekday Average (0800-0900) 914

Inter Peak Hour Weekday Average (1000-1600) 770

PM peak Hour Weekday Average (1700-1800) 1,006

AM Peak Period (07:00-10:00 Weekday) 2,213

Inter Peak Period (10:00-16:00 Weekday) 4,618

PM Peak Period (16:00-19:00 Weekday) 2,735

12-hour (7am-7pm Weekday) 9,600

24-hour 7-day AADT 11,300

AADT factors for modelled peak flows were calculated from the TMU data. The AM, PM peak

factors above were all created by dividing their respective period flows by their respective peak

flow. The 12-hour (07:00-19:00) weekday to AADT (24-hour average 7-day) factor was created

by dividing the 24-hour 7-day Average AADT by the 12-hour (07:00-19:00) weekday flows.

The I nter Peak factor is six as this modelled ho
average across the six-hour period from 10:00 to 16:00. These expansion factors are shown

in Table 2-4.
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Table 2-4 TMU Expansion Factors

Description Factor
AM Peak Hour to AM Peak Period (08:15-09:15 to 07:00-10:00) 2.42
Inter Peak Hour to Inter Peak Period (average hour 10:00-16:00 to 10:00-16:00) | 6.00
PM Peak Hour to PM Peak Period (from 17:00-18:00 to 16:00-19:00 PM) 2.72
12-hour (07:00-19:00 Weekday) to AADT (24-hour average 7-day) 1.18

Following the guidance provided in PAG Unit 16, Section 5.2.1, short period traffic counts were
expanded to AADT across a wider area by referencing several TIl TMU sites. Due to the
natural variation across these sites, a regression analysis was employed to estimate the
optimal expansion factors, ensuring a good fit to the observed data.

The regression analysis was carried out using Excel (see Figure 2-6) following the method
outlined in the guidance.
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Figure 2-6 AADT Expansion Factor Regression Analysis
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Table 2-5 Regression Factors Calculated

Regression Factor Calculated and Confidence
Figure Calculated | Intervals
Factor .
Via Average Flows
Lower 95% Central Upper 95%
AM Peak Hour to
Peak Period 2.42 2.19 2.37 2.55
PM Peak Hour to
Peak Period 2.72 2.62 2.7 2.78
12hr  Weekday
Average to AADT 1.18 1.14 1.17 1.19

The above factors were compared with the results obtained via regression analysis, using the
method specified in chapter 5.2.1 of PAG Unit 16.0 Estimating AADT on National Roads.Table
2-5 presents the results compared to the factors produced via the average flows method. It
shows that the factors produced via the average flows method fall within the 95% confidence
interval and are sufficiently similar to those derived from the regression analysis.

The average flows method is thus considered to have produced results that correspond closely
to those derived from the regression methodology. It is therefore considered that the AADT
factors produced through application of the TMU average growth analysis are suitable for use
in the study.

Table 2-6 presents the two-way traffic flows recorded at the ATC sites. The AAWT and AADT
figures have been estimated by applying factors derived from the TMU average growth
analysis.

Table 2-6 Automatic Traffic Counter Data 2 Way Flow (2017)

Site | Location Vehicles* Per Hour | Vehicles* Per Day
No: AM IP PM AAWT | AADT
1 R236 West of Convoy 200 [200 (200 |[2,200 |2,600
2 N14 Mullanagung 500 400 500 5,000 5,900
3 Lifford Bridge 1,100 | 1,300 | 1,400 | 14,300 | 16,900
4 R252 East of Ballybofey 300 300 300 3,300 3,900
5 Dromore Rd Bridge 200 200 200 2,200 2,600
6 R235 South of Castlefinn 200 [200 (200 |[2,200 |2,600
7 Urney Rd Bridge 200 [200 (300 |[2,500 | 3,000
8 R236 East of Raphoe 500 300 400 |4,100 4,800
9 N13 North of Manorcunningham 1,100 | 900 1,200 | 11,300 | 13,300
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Site | Location Vehicles* Per Hour | Vehicles* Per Day
N AM IP PM AAWT | AADT
10 R236 Through Momeen Lower 200 100 100 1,400 1,700
11 R265 Through Clonleigh 300 [200 (300 |[2,700 | 3,200
12 N13 North of Stranorlar 1,000 | 800 900 9,700 11,400
13 Unnamed Road South of Navenny Street | 100 0 100 500 600
14 N56 Through Ellistrin 1,000 | 700 1,100 | 9,600 11,300
15 R245 North of Kiltoy Rd Junction 1,100 | 700 | 900 |9,300 | 11,000
16 L1114 Bridge Over River Swilly 800 (600 (1,100 |8,500 | 10,000
17 R250 West of Letterkenny 600 | 400 500 5,200 6,100
18 Local Road Through Killanoir 200 [100 (200 |[1,600 |1,900
19 L1114 Through Leck 300 100 300 2,100 2,500
20 N15 South of Ballybofey 700 600 700 7,200 8,500
21 N15 East of Stranorlar 300 400 500 4,500 5,300
22 N14 Dry Arch to Polestar 2,600 | 2,300 | 2,800 | 27,700 | 32,700
23 N14 North of Murlog 700 (600 |800 |[7,500 |8,900
24 N13 through Castlecooley 1,100 | 800 | 1,100 | 10,500 | 12,400
25 R236 South of Carrigans 300 [200 (300 |[2,700 | 3,200
26 A5 Through Ballymagorry 1,300 | 1,000 | 1,400 | 13,000 | 15,300

* Rounded to nearest hundred

2.6 Phase 3 Model Survey Data 2018

In addition to the data collected in December 2017, a series of Roadside interviews (RSI) were
conducted in April 2018 along with associated link Manual Classified Counts (MCC) and ATC.
Road-side interviews requested information on journey origin location, outbound time as well
as return time, journey purpose, and vehicle type. Due to the programme for Phase-2 of the
TEN-T project, the RSI data could not be used to inform the Phase 2 model. Therefore, the
RSI data was used to update the Phase 2 model as part of the Phase 3 project.

Data was requested from TomTom for 5 major routes across the area of interest. Data on
speeds and timings for vehicles was obtained. This data was collected over the entire month
of October 2017. Data was recorded between 7am and 10am and between 3pm and 7pm for
Tuesday to Thursday. These routes were then able to cover 7 of the 8 ANPR validation routes
used in the Phase 2 stage of the study. Information was not collected along the A5. There was
also a diversion in place in Letterkenny Town Centre which disrupted the collection of data for
one of the routes. In addition to TomTom and ANPR data, Moving Car Observer (MCO) routes
were collected in December 2017. These two routes were through Letterkenny and provided
valuable information for validation along the route where there was road work disruption and
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a large increase in journey times during the TomTom data collection. An advantage of the
TomTom data over ANPR data is the guarantee of route choice.

A summary of the additional data used for the Phase 3 model is given in Table 2-7 below.

Table 2-7 Traffic Survey Data Collection

Survey Type Number of Locations | Date of Survey
2 weeks beginning 11th April 2018
RSIs 8
07:00 - 10:00, 12:00 - 14:00 & 16:00 - 19:00
ATCs 8 2 weeks coinciding with RSI Dates
MCC 8 Coincides with RSI Dates
TomTom 5 Routes October 2017

2.6.1 RSI and ATC Locations

The locations of the sites are given below and are shown in Figure 2-7. The total number of
interviews conducted at each of the RSI site is given in Table 2-8.
1 RSI 1: N15 Southwest of Ballybofey
RSI 2: N15 East of Stranorlar
RSI 3A: N13 South of Dry Arch Roundabout
RSI 3B: N13 East of Dry Arch Roundabout
RSI 4: N14 North of Lifford
RSI 5: N13 Northeast of Newton Cunningham
RSI 6: R236 Northeast of St Johnston
1 RSI 7: N56 North of Letterkenny

= =4 =4 =4 4 =4

Table 2-8 Interview Counts

RSI Site Total Number of Interviews
1 214
2 344
3a 409
3b 355
4 433
5 394
6 356
7 429
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ATC counts were recorded for 12 hours between 07:00 and 19:00 and the 12-hour flows are
shown in Table 2-9 for each of the RSI site locations.

Table 2-9 RSI ATC Average 12-Hr Flows

RSI Site Direction ATC Average 12-Hr Flow
NB 2433
. SB 2353
EB 1369
? wB 1490
NB 4137
3a
SB 3735
- EB 6509
WB 6352
NB 3398
‘ SB 3437
NB 3609
° SB 3725
NB 1245
° SB 1157
NB 4093
! SB 3934
2.7 Data Processing

The survey data was cleaned to remove incomplete data and illogical movements. Origins and
destinations were converted into modelled zone pairs based on the given postcodes or
addresses.

A process to overcome the limitations of the survey data was undertaken. There were many
trips which did not have return times recorded. To have as much usable data as possible the
journey purposes (Business, Commute, Day Trip, Education, Leisure, Holiday, Other,
Personal, Shopping, Family) were separated out and where return times were given, a
duration was determined for such a trip. This was used to fill in missing data points as follows:

If a return time was given, then this data was used. Where a return time was not specified a
return time was assigned to the trip.

For each journey purpose a purpose-specific trip duration was used to calculate the return
time.

For commuting trips, a duration of 9 hours for outward (from home) journeys and 15 hours for
inward (from work) journeys was used. This gives a standard 8-hour workday with commuting
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time of 30 mins either side. This is in-line with 75% of all midweek trips being less than 30
mins. (National Household Survey 2017 Report).

To allow for part-time work this shift was only applied to commuters travelling in AM and PM
peak hours. Commuters outside of these hours were given a mirrored return time centred
around 1pm.

Where an outward (from Home) educational journey took place in AM Peak, a random return
time, typical of educational trips, of between 2:30pm and 3:30pm was used. Donegal High
School and Donegal Junior School typically close at 2.45 and 2:35 respectively.

Where the departing location was an education establishment, these were all in the afternoon,
a random time between 7:00 and 8:00 AM was assigned. Donegal High School and Donegal
Junior School typically start at 7:50 AM.

I f the trip purpose was O00Other6, the average kno
a return (to or from home) time.

Where the trip purpose was Business, a business trip duration was used. Due to the highly
variable durations given for these trips, it was not possible to use an average duration as this
would not reflect the variability of these journey durations.

Taking the Business trip data obtained, a probability distribution model based on a transformed
normal distribution was built to reflect the data. This distribution is shown in green on the
histogram of recorded business trip durations in Figure 2-8.
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Figure 2-8 Probability Distribution of Business Trip Duration

The mean and standard deviation of the distribution were taken from the observed data. A
random sample from this distribution was taken as the duration of each Business trip.

Page 34






TEN-T Priority Route Improvement Project, Donegal
Donegal County Council Transport Modelling Report

2.9 Inconsistency in Data

An inconsistency was identified at ATC 22 located between Dry Arch and Polestar
roundabouts. There was an undercounting of vehicles inbound to Polestar, which is typical in
gueueing traffic when vehicles are moving very slowly or waiting on the ATC tubes. The extent
of undercounting is shown in Table 2-10 by comparing the ATC data with flows derived from
junction turning counts on the link between Polestar and Dry Arch roundabouts. Therefore, for
the purposes of modelling, it was considered that the junction turn counts were more robust
than the ATC where the variations between them were significant, especially in the AM
Inbound (towards Letterkenny) direction.

Table 2-10 Polestar to Dry Arch Roundabout Counts All Vehicles

Time Period Direction Dry Arch Count ATC 22 Count | Polestar Count
AM Inbound 1898 1407 1957
AM Outbound 1185 1059 1209
IP Inbound 1178 1071 1200
IP Outbound 1223 1120 1231
PM Inbound 1241 1113 1324
PM Outbound 1652 1619 1624
Total Inbound 4317 3591 4481
Total Outbound 4060 3798 4063
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Network Development

3.1 Overview

This chapter describes the processbywhi ch t he coding of the SATURN
developed. As discussed in Section 2.3, two main source models were identified as the

starting point for the development of one overall strategic model to assess the 3 key
improvement options. These were:

1 The N13/N14/N15 strategic traffic model with a base year of 2013; and
1 The Letterkenny Model with a 2009 base year.

The following methodology was adopted during the development of the highway network
coding in the Donegal TEN-T model:

1 Both network models were reviewed to identify coding inconsistencies and identify
areas where highway networks had changed since the respective development
periods;

1 The existing N13/N14/N15 SATURN model was identified as the optimum source
model for the main strategic elements of the proposed TENT-T model and was updated
accordingly;

1 The Atkins Letterkenny model had a far denser network and zone system within the
main urban area which was deemed more suitable for the assessment of the strategic
improvements around Letterkenny. The Atkins model network was, therefore,
incorporated into the TEN-T model with both the highway network and internal traffic
demands developed for Letterkenny sourced from the 2009 Atkins Letterkenny
Transport Model,

1 The external to internal (Letterkenny zones) and internal to external movements were
derived from the N13/N14/N15 model;

9 The area to the north including Derry was not updated or removed from the model to
avoid any structural change having an adverse impact on vehicle routing elsewhere. It
should be noted, however, that no additional calibration of the model in this area was
undertaken;

1 Following network development, the consideration of assignment method was
confirmed and the generalised costs for the assignment process calculated.

3.2 Software

The traffic model was updated for Phase 3 using version 11.5.05H MC of the SATURN
(Simulation and Assignment of Traffic in Urban Road Networks) software suite released in
July 2020.

3.3 Coding Audit and Corrections

A review was conducted of the coding used in both of the received models, which was to be
incorporated into the revised model. Specific attention was given to:

1 Types of junctions used (signalised, roundabouts, etc.)

1 Lane provision and allocation

1 Saturation flows at junctions

1 Speed/flow characteristics used on long rural links
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Some of the network changes undertaken on the main strategic network are listed in Table
3-1. These mainly relate to network changes which have occurred since the development of

the individual models.

Table 3-1 Network Coding Changes

Area Node Description Changes
Coded to accurately reflect its layout,
Dromore N14- | using standard saturation flows
Letterkenn 5049, L1114 -infléfte| specified in RM Spec2 Road Model
y 5849 out o i Specification Report. This junction
junctions was nhot included in the previous
models.
Coded this roundabout using standard
saturation flows specified in RM Spec2
Letterkenn 8100- New N56-Kiltoy [ Road Model Specification Report. It
y 8105 Roundabout was not included in the previous
models due to the it only being
completed in 2017
Corrected to be mini-roundabout
urney Ra- E;Sneddard ggtura(t)itc))flefrl\cl)a\:\t/f r;?)’ecifit:imiflJ
Strabane 1801 Castlt_etown Rd RM Spec2 Road Model Specification
Junction .
Report. It was previously coded as a
priority junction
9055- Free flow speed reduction from 60 to
Letterkenny 5051 L1114 48, reflecting signage and road quality
Saturation flow reduced from 1447 to
Crieve  Rd-L1114 500 for southbound moveme_nt due to
Letterkenny 5061 junction being narrow with poor
Roundabout . . .
visibility and constraints of adjacent
bridge
Saturation flow reduced from 1555 to
.. | 600 for southbound movement due to
Pearse Road 1 |. . . .
Letterkenny 5062 junction being narrow with poor
R250 Roundabout - . :
visibility and constraints of adjacent
bridge
Letterkenny 3020 Connector location
Letterkenny 3999 New stub node Connector changed to Centroid 401 to
3020
Changed direction of Major flow.
Lettel’kenny 5104 Glencar Road Removed incorrect One_way
connectors.
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Area Node Description Changes
Letterkenny Various | N56 Ring Road Speed Flow curves added
Letterkenny 9121 Port Road Signalised
Letterkenny 5454 Polestar Approach | Length Correction
Letterkenny 5551 Roundabout Added second lane on approach
Letterkenny 9414 Connector location | Connect centroid 408
Leck 5144 Garage Ct Connect centroid 667.
Letterkenny 5432 Connector location | Centroid 117 connector removed.
Ballybofey  and 2058 Navenny St at | New zone 804 added with access, for
Stranorlar Dreenan traffic to/from Carn View
2057, Links connecting to N15 coded as two-
Navenny St-
Ballybofey 1139, Chestnut RA-N15 way rather than one-way, to be
3107 consistent with observations.
Ballybofey Various Naven_ny Stre_et and | One-way and change in Centroid
Townview Heights | Connector
1860 - Made Speed Flow Curve consistent
Ballybofey 1130 N15 along this stretch
1859- N15 through Length corrected based on mapping to
Stranorlar Stranorlar, east of
1149 . . . 830m from 1030m
junction with N13
Stranorlar 1150 N13/N15 Signalised Junction with flare.

3.3.1 Letterkenny Network Coding

The coding from the 2009 Atkins model was adopted as a starting point for the coding of
Letterkenny in the model. It was audited and updated, as discussed in section 3.3.

The model coding for the main urban area of Letterkenny was duplicated in the Donegal Ten-
T Model, with the links connected at the appropriate nodes.

The construction of a new roundabout at the Kiltoy Road/N56 junction, which was completed
in 2017 was added to the model.

In initial testing of the model structure excessive delays were experienced at some of the zone
loading points where spigot connectors had been used. To keep consistency with the rest of
the Letterkenny network these spigot connectors were retained but the junction type was
changed to a dummy node to enable traffic to both access the network and not develop
unreasonable levels of delay in the network. This would also remove the possibility of forecast
future network improvements having an unrealistically significant benefit to network
conditions. The locations where the nodes were changed are shown in Table 3-2.
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Table 3-2 Zone Accesses Converted to Dummy Nodes in Letterkenny

Node Zone Junction Location

9013 783 Windy Heights i N56 Junction

9012 762 Thornbury T N56 Junction

9011 783 Ceanann View - N56 Junction

9280 783 Gleann Tain Close i N56 Junction

9242 762 Hazelwood Drive T N56 Junction

9180 564 Hospital Access T Kilmacrenan Road Junction
9983 564 Hospital Access 1 Circular Road Junction

9179 587 St Conals 1 Kilmacrenan Road Junction

9221 563 Errigal College Access i Kilmacrenan Road Junction
9226 602 High Rd 1 Fortwell Court

9256 622 R250-Shop Access

9326 544 Pearse Road-Courtyard Shopping Centre Car Park
9278 782 Letterkenny Office Park Access i Kilmacrenan Road Junction
5031 746,745 Kiltoy Rd i R245 Junction

9020 585 Business Park Rd i N56

9005 521 lona Road 1 High Road

9168 621 Isle Lane-Port Road

9067 626,629 Neil T Blaney Road Southern Access Junction
9068 628 Letterkenny Public Services Centre

9368 643 N14 i Car Park Junction

9352 628 N14-Joe Bonnar Link Road Junction

9030 N/A Kiltoy Rd i R245

9037 683 Ramelton Rd i Ballyraine Park

9366 644,724,725 | R245 - Ballyraine Park

9027 744,743 Kiltoy Rd i Meadow Hill

9029 744,750 Kiltoy Rd i Carolina Park
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3.3.2 Derry

The area of the model covering the town of Derry was not considered relevant to the TEN-T
Priority Route Improvement Project being assessed. As a result, traffic data was not collected
to update the calibration or validation of this part of the model.

Al l nodes for this part of the neadtovmoininksether e con
impact of this part of the model on assignment, convergence, and delay propagation.

3.3.3 Strabane Access

It was noted in future years when stress testing the network, that with increased demands,
excessive delays occurred on certain over capacity zone accesses within Strabane. When

various options were being tested, thisledt o Anoi sed i mpacts in the mod
in major arm flows lead to large changes in minor arm delay.

To prevent this, the base model was adjusted to adopt a simplified modelling of these zone
connectors as fAlink connectorso rather than #fAsp
from the model and the demand from the zone was now directed on the mainline link.

A list of the locations where this was done is found in Table 3-3.

Table 3-3 Zone Spigots Converted to Link Zones in Lifford and Strabane

Zone Location

4 A5-Town Parks

7 Derry Road

8 Church Street-Market Street Junction
18 Eden Terrace- Railway St Junction

3.4 General Network Coding

In the general review of the traffic model structures the use of speed flow curves across both
model areas was updated to a consistent set. These are as shown in Table 3-4 with
representative saturation flows by junction type shown in Table 3-5.

Table 3-4 Speed Flow Curves Used in Donegal Model

Speed- Road Type Free Speed at | Capacity | Coefficient / [ Notes

Flow flow Capacity | (PCUs)
Curve Speed | (kph) Power
Number (kph)
High Quality
4 Single 98 45 2000 3.2
Carriageway
Dual N13, Lowefree flowpeed
> N14 and N15 86 45 4000 3 than speed limit guidar

for dual, due to observ
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Speed- Road Type Free Speed at | Capacity | Coefficient / | Notes
Flow flow Capacity | (PCUs)
Curve Speed | (kph) Power
Number (kph)
speeds, capturing
geometric delay
Good Quality
6 Single 87 45 1860 2.2
Carriageway
Applied to certaiimgle
carriageway National
Poor Quality Road, the N13 betwee
. Listillion and Dry Arch
! (S::r?ilz owa 77 45 1660 2.1 the N14 between Murl
geway and Mannorcunningha|
due to observed speed
capturing geometric de
Regional
12 67 33 1400 2
Road
13 Local Road | 48 25 900 1.4 Used for smédeal rural
roads
16 Suburban 61 45 1700 2
17 Suburban 61 45 3400 5 Used for N56 through
dual Letterkenny
: Used for wider
41 Wider urban | o 25 1400 1.27 roads/regional roads ir
road
Letterkenny
44 Narrow urban 28 15 650 214 Used for narrawban
road roads in Letterkenny
Table 3-5 Junction Saturation Flows
Junction Type Movement Type Saturation Flow

(PCUs/Lane available)

Priority Junction Minor Arm - Left 1300
Priority Junction Minor Arm - Straight 1900
Priority Junction Minor Arm - Right 1200
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Junction Type Movement Type Saturation Flow
(PCUs/Lane available)

Priority Junction Major Arm - Left 750

Priority Junction Major Arm - Straight 650

Priority Junction Major Arm - Right 650

Roundabout Approach 1100

Roundabout Approach with flare 1800

Roundabout Approach 1100

codingo) | CD>

Roundabout Circulatory (remaining on | 1600

codingo) | CD>{roundabout)

Roundabout Circulatory (exiting | 1800

codingo) | CD>{roundabout)

Signalised Junctions Left 1300

Signalised Junctions Straight 1900

Signalised Junctions Right 1600

The final network from the combined and updated source models has the following simulation

network components:

9 180 external nodes (type 0)

9 513 priority junctions (type 1)

1 2 roundabouts (type 2) i excludes large roundabouts that are coded as exploded
junctions and considered under priority junctions

= =4 =4 =9

The large roundabouts h a v e

15 traffic signals (type 3)

57 dummy nodes (type 4)

10 roundabouts with U-turns (type 5)
145 Buffer nodes

been coded

been treated as priority junctions.

In Strabane these are:

1 AB38/A5/ Railway St Roundabout
1 Bradley Way Roundabout

In Letterkenny these are:
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Mountain Top Roundabout
Teknocknamona Roundabout
Hospital Roundabout

Kiltoy Roundabout

Station Roundabout
Ballyraine Halls Roundabout
Polestar Roundabout

N14/ R250 Roundabout

Dry Arch Roundabout

R250/ L5944 Roundabout
N13/ N14 Roundabout

= =4 =4 =8 -8 -8 -8 a8 -a

Appendix A provides details of variations to default settings applied within the Donegal TEN-
T SATURN model.

3.5 Assignment Approach

For this model the traffic is assigned to the network based on achieving as close as possible

to AWardrop User Equilibriumd through an iterat
defined as a state in which no user can reduce the generalised cost of their journey by

changing route.

3.6 Derivation of Generalised Cost Equations

This section sets out the methodology used to derive the values of the time and distance
coefficients of the generalised cost equations for each of the modelled user classes. The
generalised cost equations comprise time, distance and toll cost coefficients, the derivation of
which is discussed in more detail below.

3.6.1 Derivation of Time Coefficients

Time coefficients are defined in SATURN by a PPM (pence per minute) parameter, entered in

the units of Euro cents per minute. Table 3 wit
Appraisal Guidelines for National Roads Unit 6.11 - National Parameters Values Sheet (March

2021 publication) sets values of time in 2011 prices for three journey purposes: working time,

commuting and other non-working time. Values do not vary by type of vehicle or occupant

(driver or passenger). These rates were combined with the occupancy rates for different time

periods provided in Table 21 of Unit 6.11, to convert these values of time per occupant, into

values of time per vehicle, for each time period.

For example, a working time car has an average occupancy of 1.26 in the AM peak, indicating

one driver and an average of 0.26 passengers (th
occupancy). Thus, to calculate the AM peak value of time for working time car, the value of

time for one working t i medtodhe valueaftime rioneOndrking/ Ho ur )
time passenger (also 29.02 0/ Hour) multiplied by

For OGVs (user class 5 and 6), it was assumed that all vehicles were working time. For LGVSs,
the split for LGVs by purpose provided in Table 22 of Unit 6.11 was used to create an average
for all LGVs irrespective of purpose.
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Finally, the data was converted from 0/ Hour to E
to 2017 using the growth rates provided in Table 4 of Unit 6.11.
3.6.2  Derivation of Distance Coefficients

Distance coefficients are defined in SATURN by a PPK (pence per kilometre) parameter,
entered in the units of Euro cents per kilometre. Vehicle operating costs comprise both fuel
and other costs.

Fuel costs and consumption estimates in litres per 100km are given in PAG Unit 6.11 for both
diesel and petrol cars, LGVs and OGVs. These values were used to calculate the fuel element
of the PPK. For the non-fuel PPK, 2011 Euro cents per km prices are given in Table 10 of Unit
6.11.

3.6.3  Derivation of Toll Coefficients

Tolls are not modelled in the base model or any of the future year models, so it was not
necessary to calculate monetary coefficients.

3.6.4 Summary of Generalised Cost Coefficients

A summary of the generalised cost coefficients used within the Donegal TEN-T model is
shown in Table 3-6.

Table 3-6 Generalised Cost Coefficients

Value of Time Vehicle Operating Costs
Purpose Vehicle

Cents/sec a/ hr | Cents/metre a/ km
Work Car 1.060 38.154 0.011 0.106
Commute Car 0.378 13.626 0.010 0.098
Other Car 0.448 16.140 0.010 0.098
Work LGV 0.789 28.390 0.016 0.156
Work MGV 0.967 34.817 0.022 0.217
Work HGV 1.084 39.024 0.033 0.326
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Matrix Development

4.1 Overview

This chapter describes the development of the demand matrices for the Donegal TEN-T
model. The demand matrices from the existing Letterkenny (2009 base) and N13/N14/N15
model (2013 base) were used as an input to the development of the Donegal TEN-T traffic
demands.

The matrix development process begins with identifying the peak hours of traffic demand, for
which matrices were created. It also confirms the trip purposes by vehicle type (user classes)
within the matrix, which were assigned to the previously described highway network. The main
approach to matrix development is described in two parts:

1. Development of the prior matrices that informed the Phase 2 model.

2. Refinement of the prior matrices using data from RSI surveys that informed the
Phase-3 model.

4.2 Modelled Time Periods

Tl TMU data has been analysed in order to identify the peaks in traffic demand within the
study area. The 2017 weekday (Monday-Friday) daily traffic profile, based on an average of
the data collected at the TMU sites, is shown in Figure 4-1. The AM and PM peak hours are
highlighted in red.
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A finer grained analysis of the flows at 15-minute intervals was also carried out to identify a
more accurate peak. The modelled periods are therefore:

1 Weekday AM Peak Hour: 08:15-09:15
1 Weekday Average hour in the inter peak between 10:00 and 16:00
1 Weekday PM Peak Hour: 16:45-17:45

4.3 Matrix Levels

The Donegal TEN-T model has been developed with six user classes. These being retained
from the existing models. Traffic demand matrices within the Donegal TEN-T model have been
prepared for each of the following trip purposes/user classes:

User Class 1: Car (Employers Business)
User Class 2: Car (Commuting)

User Class 3: Car (Other non-work)
User Class 4: Light Goods Vehicles
User Class 5: Other Goods Vehicle 1
User Class 6: Other Goods Vehicle 2

4.4 Prior matrix development

The overall process used to prepare the prior matrix for the Donegal TEN-T model is shown
in Figure 4-2. The individual steps of the process are described in more detail within
subsequent sub-sections.
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Prior Matrix Development Process

Letterkenny Land Use N13/14/15 Transport Model batrix
Transportation Study Model 2013 Base Year
K
169 Zones

Figure 4-2: Matrix Development Process Phase 2

In the Letterkenny area, it was necessary to merge the matrices from the Letterkenny Land
Use Transportation Study model (2009 base) and the N13/N14/N15 model (2013 base). The
N13/N14/N15 covers a wider geographical area and is underpinned by more recent origin-
destination (Roadside Interview) survey data than the 2009 Letterkenny model. Therefore, the
N13/N14/N15 demands were given precedence with regard to populating the strategic trips in
the merged model. Due to its increased level of granularity, the existing Letterkenny model
was used to seed the local trips in the merged model. This approach ensured that the strategic
trip distribution from the N13/N14/N15 model was maintained in the merged model.

Table 4-1 shows the derivation of trips in the merged model. Trips within a cordon around
Letterkenny are described as internal trips. The cells in Table 4.1 shaded in light blue show
the trips derived from the existing Letterkenny model. Trips derived from the N13/N14/N15
model are shaded in light green.
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Table 4-1 Derivation of Trips in Merged Model Demand Matrices (Letterkenny Cordon)

Internal - Internal Internal - External

External - Internal External - External

In the previous N13/N14/N15 model, Letterkenny was represented by two zones. The Internal-
External (I-E) and External-Internal (E-I) trips crossing the Letterkenny cordon in the prior
matrix for the new model therefore had to be disaggregated to match the zoning system within
the new model. The trips were disaggregated on a pro-rata basis based upon the distribution
of demands in the existing Letterkenny model.

4.5 Zone Structure

The zone system for the Donegal TEN-T model is based on an amalgamation of the zoning
from the N13/N14/N15 SATURN model and the Letterkenny model. The N13/N14/N15 zone
structure is a disaggregation of the Electoral Divisionsdadministrative areas.

Due to its wider network coverage, the N13/N14/N15 model was used to provide the basis for
the zoning, however, this model contained a limited level of detail in Letterkenny. In order that
the Donegal TEN-T model would be suitable in assessing the Section 2 options, the level of
detail at Letterkenny needed to be increased.

Within Letterkenny, the zoning system in the Donegal TEN-T model is based on that from the
2009 version of the Letterkenny model.

These zones were allocated to a variety of land-uses based on observations of mapping. This
is shown in Figure 4-3, with the zones numbered by their zone number in the 2009 Atkins
Letterkenny Transport Model. This clearly identifies the retail town centre, the main residential
areas to the west, east and north of the centre and the main employent clusters in the eastern
areas of the city.
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Figure 4-3 Letterkenny Zones: Land Use

The Letterkenny zone system from the existing model was a very finely defined system with
many discrete zones. The level of detail therein was excessive for the strategic modelling
purposes of the TEN-T model being developed and as a result zones were amalgamated
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based on the land-uses (as shown in Figure 4-3) such that only homogeneous land use types
were combined.

Thus for example residential zones (1 to 8) in the north west of Letterkenny were grouped into
one larger zone 421 in the revised model. This reduced the number of zones within the
Letterkenny area by 66. The revised zone structure is shown in Figure 4-4.

109 |

109

[ | Donegal Zone

o Q‘Q 5o 3 @ OpenStréétMap {and) contributors, CC-BY-SA

Figure 4-4: Donegal TEN-T Model Letterkenny Zone Structure
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The revised zone structure for the main urban area of Letterkenny was then combined with
the N13/N14/N15 SATURN model for zones outside of Letterkenny resulting in a total of 270
zones in the model. The overall zone structure for the wider modelled area is shown in Figure
4-5.
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Figure 4-5: Final Overall Zone Structure
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4.6 Initial Matrix Calculation

Having revised the overall zone structure of the TEN-T model a series of additional steps were
then undertaken to combine the travel demand between the source models to develop the
initial prior matrix. The following steps and assumptions were followed in the creation of the
prior matrix for the new model:

1 For trips between non-Letterkenny zones, the N13 model zones and trip
demands were used,

1 For internal trips between Letterkenny zones, the 2009 Atkins Letterkenny
Transport Model demands were used. Based on survey data, there was
negligible growth for these zones between 2009 and 2013;

9 For trips between Letterkenny and non-Letterkenny zones, the N13 model
demands were used., These were disaggregated to the revised TEN-T model
Zzone system using trip generation rates varying by land use type and peak
period under consideration. These were used to weight disaggregation factors
for N13 to Letterkenny model trip demand;

1 The outcome of the above steps was a highway trip demand matrix assumed
to be at 2013 levels. This 2013 matrix was then factored from 2013 to 2017,
using the growth rates derived from analysis of the TMU sites, applied on a
sector basis and as shown in more detail in section 4.7.

4.7 Factoring to Modelled Base Year

Based on the trip matrix developed from the steps indicated above, adjustment to account for
growth from the indicative base year of travel demand (2013) to that of the required base year
of the new Ten-T model (2017) was required. This adjustment from 2013 to 2017 was based
on long term counts from the TMU sites and applied at a sector level. The modelled area was
split into 9 sectors, these are listed in Table 4-2 and shown geographically in Figure 4-6.

Table 4-2 Sectors for matrix adjustment

Sector No. Coverage

Letterkenny and surrounding area

Northwest of Letterkenny

N14 and surrounding area

Lifford, Strabane and Northern Ireland

Ballybofey, Stranorlar and surrounding area

N13 and surrounding area

Derry

0 N O O &~ W N

Donegal

9 Letterkenny North East

These sectors are chosen such that the TMU counts could be used to estimate the growth in
traffic between and within these sectors.
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Figure 4-6: TMU Locations and Sectors for matrix adjustment
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The growth in traffic at each TMU site is shown in Table 4-3.

Table 4-3 TMU Growth Rates

TMU Location AADT Growth
Site 2013 - 2017
1131 N13 Between Bridgend and Burnfoot, Co. Donegal 8%
1132 N14 Between Letterkenny and Lifford, Rossbracken, Co. 12%

Donegal
1133 N13 Between Stranorlar and Letterkenny, Treantaboy, Co. 12%

Donegal

1141 N14 Between Lifford and Letterkenny, Drumbuoy, Co. Donegal | 0%

1151 N15 Lifford to Castlefinn, Inchenagh, Co. Donegal 0%

20151 N15 Between Ballybofey and Donegal Town, North of 10%
Baresmore, Co. Donegal

20561 N56 Between Letterkenny and Ellistrin, Mountaintop, Co. 14%

Donegal

The approach followed was that the growth rate between two sectors would be the average of
the growth rate for every TMU site this movement would be expected to go through.

For trips to and from Letterkenny, levels of growth implied within the TMU sites was not thought
appropriate due to the levels of congestion already present within the urban area and the lack
of growth experienced in the preceding period (2009 7 2013).

As a result, data for peak flows from survey data within Letterkenny, collected in 2008 and
2017 was used as it was considered to be more representative of available network capacity
to accommodate actual growth experienced. This growth rate of 1% was applied uniformly to
all Internal, Internal-External and External-Internal demands at Letterkenny. The growth rates
used are shown in Table 4-4.

Table 4-4 2013 to 2017 Growth Rates Applied by Sector

From/To

Sector 1 2 3 4 5 6 7 8 9

101.0% | 101.0% | 101.0% | 101.0% | 101.0% | 101.0% | 101.0% | 101.0% | 101.0%

101.0% | 109.3% | 112.9% | 112.9% | 113.3% | 112.9% | 111.4% | 112.2% | 114.3%

101.0% | 112.9% | 107.3% | 109.4% | 106.4% | 111.5% | 105.5% | 109.8% | 111.5%

101.0% | 112.9% | 109.4% | 109.4% | 109.4% | 109.4% | 109.4% | 105.1% | 111.5%

101.0% | 113.3% | 106.4% | 109.4% | 107.4% | 111.9% | 110.7% | 109.8% | 112.3%

101.0% | 112.9% | 111.5% | 109.4% | 111.9% | 109.5% | 108.2% | 111.2% | 111.5%

100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 108.2% | 108.1% | 100.0% | 100.0%

O |I N0~ W|N]| P

101.0% | 112.2% | 109.8% | 105.1% | 109.8% | 111.2% | 110.5% | 107.0% | 111.1%
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9 101.0% | 114.3% | 111.5% | 111.5% | 112.3% | 111.5% | 109.9% | 111.1% | 121.1%

The above processes resulted in matrices that were considered as the prior matrices and
subsequently used in the development of the Phase 2 model. The summary totals of the prior
matrices by user class for the various model time periods are given in Table 4-5.

Table 4-5 Prior matrix totals summary used for Phase 2 model

User Class | Description AM IP PM
1 Car (Employers Business) 3,504 3,411 3,567
2 Car (Commuting) 17,230 5,526 16,667
3 Car (Other non-work) 10,809 18,153 17,673
4 Light Goods Vehicle 5,652 4,169 6,401
5 Medium Goods Vehicle 2,220 2,386 1,717
6 Heavy Goods Vehicle 2,717 2,427 2,296
Total 42,133 36,072 48,322

Details of the Phase 2 model calibration is discussed in the Phase 2 Traffic Modelling Report.

4.8 Refinement of Prior matrices i Phase 3 model

As mentioned in section 2.6, a series of Roadside interviews (RSI) were conducted in April
2018 along with associated ATC. Due to the programme for Phase-2 of the TEN-T project, the
RSI data could not be used to inform the Phase 2 model. Therefore, the RSI data was used
to update the Phase 2 model as part of Phase 3 of the TEN-T project.

The overall process used to refine the prior matrix for the Donegal TEN-T Phase 3 model is
shown in Figure 4-9. The individual steps of the process are described in more detail within
sections 2.7 and 4.9.

4.9 Zones and New Sector Layout

The zone system used in the Phase 2 model was preserved but a new sector system (Figure
4-7, Figure 4-8) was applied to the model. This considered the positions of the RSl and ATC
site locations surveyed in Apr 2018.
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Figure 4-7 Sector System Overview
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Figure 4-8 Sector System Focussed
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4.10 RSI Matrix Development

The cleaned and analysed RSI sample data was turned into a matrix of sector-to-sector
movements. The sample rate was taken as the number of cleaned and analysed RSI surveys
divided by the total MCC for the peak time period. This proportion was then used to give an
estimate of the number of vehicles passing any particular site travelling from one sector to
another.

To reduce double counting, a method for estimating the minimum number of vehicles making
a sector-to-sector journey was developed.

For an OD pair of sectors every RSI site where a trip between these sectors was recorded
was determined to be on a Arouteo used for trave

The number of vehicles making the trip between these two sectors was calculated at each site
where an observation was made. These counts would be expected to have double counting
in them.

Where counts were recorded at more than one RSI site for a given sector OD pair, a graph of
nodes and edges was constructed for each site. These graphs were then used to inform the
number of vehicles that were actually making the trips. The graphs are constructed from the
following smaller cases.

Case 1: between sectors A and B there are two sites which record trips. Calculation at site 1
gives an estimate of n vehicles making this trip. Calculation at site 2 gives an estimate of m
vehicles making this trip. If these sites are along the same major route between sectors A and
B, the following graph is produced;

® ®
Site1-n Site2-m
Vehicles Vehicles

In this case the two sites 1 and 2 give supplementary counts. The trips between sectors A and
B passing through site 1 will also pass through site 2. Similarly, the trips between B and A
passing through site 2 will pass through site 1. Consequently, to reduce double counting, the
maximum of the values n and m is taken, reflecting a higher observed sample recorded and
therefore more confidence in the data.

Case 2; between sectors A and B there are two sites which record trips. These sites are along
differing major routes between these sectors. The following graph is used;
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Sitel-n
Vehicles
A B
Site 2-m
Wehicles

In this case the two counts are complimentary and so the sum, n + m, is taken.

Finally, Case 3; a combination of cases 1 and 2.

...-l-"'"-—-"""lq..
Site1-n

\ehicles
| Site 3 -1 e
/ Vehicles

e —]
Site2-m
ehicles

Here sites 1 and 2 are complimentary and these are both supplementary with site 3. In this
case the maximum of (n+m) and | is taken.

Combining the above cases together in a variety of permutations gave the counts for all routes
and sector pairs.

It is noted that there is still a possibility of bias due to the sampling at each site.

The LGV and HGV counts were derived from all-day surveys. The survey counts were scaled
to match the ATC counts for the time periods. The distribution of the trips was shared
according to the origin-destination pairs given in the RSiIs.

The Sector mapping of the 270 zones was updated to create 16 sectors. This change was
also made to ensure that the RSI sites were not contained in a sector where possible. Sites 4
and 6 were located inside zones and so, necessarily, lay within a sector.

4.11 Merging RSI matrices with Phase 2 Prior

Select link analysis (SLA) from the Phase 2 models (based on Phase 2 prior matrices) were
undertaken on links corresponding to each RSI survey location. This gave a matrix of all trips
that pass through any of the RSI sites. These trips were replaced by the RSI matrices. The
SLA matrices were deleted from the Original Phase 2 prior matrices and then a scaled version
of the RSI matrix was added in. This scaled RSI matrix consisted of 90% values for the
observed OD pairs identified in the RSIs, with the remaining 10% of trips being distributed
according to the SLA matrix distribution. The process of merging the RSI matrices with the
Phase 2 prior matrices is shown in Figure 4-9.
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Based on the above process, the refined prior matrices were considered to be the final prior
matrices for the Phase 3 model and their totals by user class for each modelled time period is
given in Table 4-6. These final prior matrices were compared with the prior matrices used for
the Phase 2 model and their absolute and percentage differences are shown in Table 4-7 and
Table 4-8. They show that the overall demand in the AM and PM have increased by 3% whilst
the IP demand has slightly reduced by 1%. Car trips across all model peaks have increased
whilst medium and heavy goods vehicles have declined.

Table 4-6: Final Prior matrix totals summary used for Phase 3 model

User Class | Description AM IP PM
1 Car (Employers Business) 3581 3499 3768
2 Car (Commuting) 17769 6020 17689
3 Car (Other non-work) 11503 18362 17912
4 Light Goods Vehicle 6067 3761 6662
5 Medium Goods Vehicle 2021 1804 1586
6 Heavy Goods Vehicle 2500 2239 2124
Total 43440 35686 49740

Table 4-7 Phase 3 Prior minus Phase 2 Matrix Totals

User Class | Description AM IP PM

1 Car (Employers Business) 77 88 201

2 Car (Commuting) 539 494 1,022

3 Car (Other non-work) 694 209 239

4 Light Goods Vehicle 415 -408 261

5 Medium Goods Vehicle -199 -582 -131

6 Heavy Goods Vehicle -217 -188 -172
Total 1,307 -386 1,418

Table 4-8 Percentage change from Phase 2 to Phase 3 Prior

User Class | Description AM IP PM
1 Car (Employers Business) 2% 3% 6%
2 Car (Commuting) 3% 9% 6%
3 Car (Other non-work) 6% 1% 1%
4 Light Goods Vehicle 7% -10% 1%
5 Medium Goods Vehicle -9% -24% -8%
6 Heavy Goods Vehicle -8% -8% -T%

Total 3% -1% 3%
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Model Calibration and Validation

5.1 Overview

This chapter describes how the process of calibrating and validating the highway assignment
models was undertaken. The model was calibrated to ATC and JTC data. The model was
validated to TomTom and moving observer journey times.

5.2 Calibration

Calibration is an iterative process, the purpose of which is to ensure that the base model and
outputs reflect operation of the network, as indicated by the survey data.

5.3 Calibration Criteria

Data from the Donegal TEN-T model has been compared against PAG flow calibration criteria:

1 85% of flows have a GEH of lower than 5

T |t meets the nAflow difference criteriao

The GEH Statistic is defined as:
5
"000 S =

where 0 is the surveyed flow and 0 is the modelled flow, both are measured in vehicles.

The Aflow difference criteriad given in PAG

9 For count flows under 700 PCU, a difference of less than 100 PCU between
surveyed and modelled flows

9 For flows between 700 and 2700 a difference of less than 15% between
surveyed and modelled flows

1 For flows over 2700 a difference of less than 400 between surveyed and
modelled flows

The target was to have at | east 85% of all
or have a GEH under 5.
5.4 Screenlines and Cordons

A set of screenlines and cordons were prepared for use in the calibration of the model. The
location of the screenlines and cordons is shown in Figure 5-1. The number of count sites
across the cordon/screenline is shown in Table 5-1.
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Table 5-1 Number of count sites used in Screenlines and Cordons

Cordon/ Screenline Number of Points
West Screenline 3
North East Screenline 4
Letterkenny Cordon 6
Lifford Cordon 3
Ballybofey Cordon 5
o s
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55 Network Calibration

A summary of the changes made to the network calibration to better reflect survey data is
provided in Table 5-2.

Table 5-2 Network Coding Changes

Area Node Description Changes

Letterkenny 9414 Centroid Connector | Centroid 408 connector joined here.

Letterkenny 5191 Centroid Connector Centroid 404 connector joined to
here only

Polestar Increased Capacity on entry to 1800

Letterkenny 5458 Roundabout for left turn and 1800 ahead.

Polestar Capacity on entry 1400 for left turn

Letterkenny 5459 Roundabout and 1350 ahead.

Polestar Capacity on entry 1400 for left turn

Letterkenny 5460 Roundabout and 1100 ahead.

Polestar Capacity on entry 1400 for left turn

Letterkenny 5457 Roundabout and 1100 ahead.

Saturation flow increased from 1100

to 2200 PCU/hr and lane allocation

increased from 1 to 2 for straight on
Dry Arch movement increased,

Letterkenny 5501 Roundabout (East) | corresponding to observations and
enabling surveyed flows to pass
through with the surveyed levels of
delay
Saturation flow increased from 2200

Dry Arch to 2800 PCU/hr for left turning

Letterkenny 5002 Roundabout movement enabling surveyed flows

(South) to pass through with the surveyed
levels of delay
Saturation flows on approach
increased from 750 to 1100 PCU/hr
Ballyraine per lane, enabling surveyed flows to
Letterkenny 5509 School/campus pass through with the surveyed
roundabout (South) [ levels of delay and corresponding to
observations of roundabout
geometry
Ballyraine Saturation flows on approach
Letterkenny 5507 School/campus increased from 750 to 900 PCU/hr
roundabout (North) | per lane, enabling surveyed flows to
pass through with the surveyed
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Area

Node

Description

Changes

levels of delay and corresponding to
observations of roundabout
geometry

Letterkenny

9278-
9282

N56 from Mountain
Top - Nas Mér

Southbound mid link capacity
reduced from 1600 to 1400 PCU/hr.,
in line with observations of road
size/quality and to improve journey
time validation

Ballybofey
Stranorlar

and

2046-
1150

N15 through
Ballybofey-
Stranorlar

Mid link capacity reduced to 900
PCU/hr. This was to bring the
journey times and journey time
variability through this route into line
with those surveyed, as well as
been consistent with the constraints
on traffic through Ballybofey-
Stranorlar

Ballybofey
Stranorlar

and

1140-
1685

R252

Free flow speed reduced from 60 to
35 kph on R245 through Ballybofey
(west of its junction with the N15)
and mid link capacity reduced from
900 to 500 PCU/hr., based on
observed very narrow road layout

5.6

Matrix Estimation

Matrix Estimation (ME) is an iterative process whereby the demand matrices are adjusted
based on surveyed traffic flow data collected for the modelled network. For the Donegal TEN-
T model, ME was undertaken using the SATURN programs SATPIJA_MC and SATMEZ2, to
amend the demands to meet the 2017 calibration targets. For this process both the ATC and
JTC data from the surveys was used.

The ME process was undertaken according to the method in Figure 5-2.
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SATPLA 2
Adjustment Factors 2nd & subsequent | Yes
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Assignment Model

SATMEZ2
Apply Factors

New Estimated

Matrix

Figure 5-2 Matrix Estimation Procedure
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The ME process illustrated in the flow chart can be summarised as follows:
1. The prior matrix demand is assigned in the model

2. PIJA data, showing the proportion of vehicles using each route between every zone
pairing is collected from the SATURN model

3. SATME2 uses the PIJA files to adjust the matrices, in order to provide a better fit
between the traffic demands and the surveyed traffic flow data

4. The adjusted demand matrix is then assigned to the model,

If the model calibrates and converges then the process halts and the calibrated
demands are retained for use in the model, otherwise the process returns to step 1.

Table 5-3 shows the pre and post matrix totals for each user class in the AM period.

Table 5-3 AM Prior and Post Matrix Estimation Demand Totals

User Class | Description Prior Matrix | Post ME % Change

1 Car (Employers Business) 3581 3613 0.9%

2 Car (Commuting) 17769 18106 1.9%

3 Car (Other non-work) 11503 11459 -0.4%

4 Light Goods Vehicle 6067 5582 -8.0%

5 Medium Goods Vehicle 2021 2014 -0.3%

6 Heavy Goods Vehicle 2500 2497 -0.1%
Total 43440 43271 -0.4%

Table 5-4 shows the pre and post matrix totals for each user class in the IP period.

Table 5-4 IP Prior and Post Matrix Estimation Demand Totals

User Class | Description Prior Matrix | Post ME % Change
1 Car (Employers Business) 3499 3546 1.3%
2 Car (Commuting) 6020 6102 1.4%
3 Car (Other non-work) 18362 18593 1.3%
4 Light Goods Vehicle 3761 3785 0.7%
5 Medium Goods Vehicle 1804 1788 -0.9%
6 Heavy Goods Vehicle 2239 2281 1.8%
Total 35686 36095 1.1%

Table 5-5 shows the pre and post matrix totals for each user class in the PM period.
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Table 5-6 Coincidence Ratio AM

User Class | Description CR

1 Car (Employers Business) 0.94
2 Car (Commuting) 0.94
3 Car (Other non-work) 0.96
4 Light Goods Vehicle 0.94
5 Medium Goods Vehicle 0.92
6 Heavy Goods Vehicle 0.91

Table 5-7 Coincidence Ratio IP

User Class | Description CR

1 Car (Employers Business) 0.97
2 Car (Commuting) 0.97
3 Car (Other non-work) 0.98
4 Light Goods Vehicle 0.98
5 Medium Goods Vehicle 0.96
6 Heavy Goods Vehicle 0.96

Table 5-8 Coincidence Ratio PM

User Class | Description CR

1 Car (Employers Business) 0.94
2 Car (Commuting) 0.94
3 Car (Other non-work) 0.96
4 Light Goods Vehicle 0.96
5 Medium Goods Vehicle 0.92
6 Heavy Goods Vehicle 0.91
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5.6.2 Desire lines

The prior and post ME matrices were converted into sector matrices and desire line diagrams
on the travel patterns between them visually compared. The desire line comparisons for the
light vehicles are shown in Figure 5-9 to Figure 5-11. The figures show that the travel
distribution patterns between the prior and post ME matrices are very similar across the three
model periods.
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Figure 5-9 Desire lines comparison of Prior (left) and Post (right) ME sector matrices i AM Light vehicles
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Figure 5-10 Desire lines comparison of Prior (left) and Post (right) ME sector matrices i IP Light vehicles
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Figure 5-11 Desire lines comparison of Prior (left) and Post (right) ME sector matrices i PM Light vehicles
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5.7 Calibration Results

A total of 185 MCC links flows and 66 ATC link flows were used for the calibration process.
The MCC links flows were either the approach or exit flows on the arms of junctions. Table
5-9 to Table 5-11 show the link flow calibration for all vehicles based on GEH criteria, flow
criteria and all criteria (both GEH and flow). All values are given in vehicles. They demonstrate
that the model satisfies PAG criteria in all time periods. The overall link flow calibration is
comfortably above the PAG criteria.

Table 5-12 to Table 5-14 show the link flow calibration for HGVs only.

Table 5-9 Link Calibration Results (GEH) i All Vehicles

AM IP PM
Total
Counts [~ & GEH <5 GEH <5
MCC Links 185 159 86% 149 81% 149 81%
ATCs 66 54 82% 54 82% 57 86%
All Count | o0y 213 85% | 203 81% | 206 82%
Totals
Table 5-10 Link Calibration Results (Flow Criteria) i All Vehicles
AM IP PM
'(I':otal Counts with % with | Counts % with | Counts % with
OJlE Flow |with Flow |Flow |with Flow |Flow
Flow Pass
Pass Pass Pass Pass Pass
MCC Links 185 159 86% 166 90% 157 85%
ATCs 66 48 73% 49 74% 47 71%
AllCount 0y | 507 82% | 215 86% | 204 81%
Totals
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Table 5-11 Link Calibration Results (All Criteria) i All Vehicles

AM IP PM
| counts v e I e
Flow or GEH Pass or GEH Pass or GEH Pass
Pass
Pass Pass
MCC Links | 185 165 89% 162 88% 158 85%
ATCs 66 61 92% 63 95% 61 92%
All Count 1 0y 226 90% | 225 0% | 219 87%
Totals
Table 5-12 Link Calibration Results (GEH) 1 HGVs
AM IP PM
Total
OIS | = GEH <5 GEH <5
MCC Links 185 160 86% 154 83% 163 88%
ATCs 66 64 97% 65 98% 65 98%
All Count 251|224 |sow |219 |87 228 |91%
Totals
Table 5-13 Link Calibration Results (Flow Criteria) i HGVs
AM IP PM
I:otal Counts  with % with | Counts % with | Counts % with
Dl Flow |with Flow | Flow |with Flow | Flow
Flow Pass
Pass Pass Pass Pass Pass
MCC Links 185 185 100% 185 100% 185 100%
ATCs 66 66 100% 66 100% 66 100%
All Count 251 | 251 100% | 251 100% | 251 100%
Totals
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Table 5-14 Link Calibration Results (All Criteria) i HGVs

AM IP PM
Total : Counts Counts
Counts EI%‘\J;LS; "(‘;';'4 % with Flow | % with Flow | %
Pass or GEH Pass or GEH Pass
Pass
Pass Pass
MCC Links 185 185 100% 185 100% 185 100%
ATCs 66 66 100% 66 100% 66 100%
All - Count | opy 251 100% | 251 100% | 251 100%
Totals

Table 5-14 shows that the model meets PAG criteria regarding HGV flows in each time period.

Table 5-15 to Table 5-20 show the AM, Interpeak and PM screenline calibration results for all
vehicles and for HGVs.

Table 5-15 AM Screenline Calibration Results i All Vehicles

Surveyed | Modelled GEH
Screenline | Direction Flow Flow Difference | GEH Criteria
West | eastbound | 697 699 2 0.1 PASS
Screenline
West | \westbound | 568 555 .13 05 PASS
Screenline
North Bast| o cvound | 1267 1304 37 1.0 PASS
Screenline
North East |, o <hound | 1515 1566 52 13 PASS
Screenline

Table 5-16 AM Screenline Calibration Results i HGV Only

Surveyed | Modelled GEH
Screenline | Direction Flow Flow Difference | GEH Criteria
West | eastbound | 19 31 12 2.4 PASS
Screenline
West . Westbound | 25 27 2 0.5 PASS
Screenline
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Surveyed | Modelled GEH

Screenline | Direction Flow Flow Difference | GEH Criteria
North East| e cvound | 45 75 29 3.8 PASS
Screenline
North East| o thound | 49 62 12 1.7 PASS
Screenline
Table 5-17 IP Screenline Calibration Results 7 All Vehicles

Surveyed | Modelled GEH
Screenline Direction Flow Flow Difference | GEH Criteria
West Screenline | Eastbound | 639 617 -22 0.9 PASS
West Screenline | Westbound | 638 626 -12 0.5 PASS
North  —East| o cihound | 1045 1011 .33 1.0 PASS
Screenline
North  —East |\, cthound | 1009 1029 20 0.6 PASS
Screenline
Table 5-18 IP Screenline Calibration Results i HGV Only

Surveyed | Modelled GEH
Screenline Direction Flow Flow Difference | GEH Criteria
West Screenline | Eastbound | 24 36 12 2.2 PASS
West Screenline | Westbound | 30 39 9 15 PASS
North  — East| £ cibound |47 66 19 2.6 PASS
Screenline
North  —East| o ctbound | 47 77 30 3.8 PASS
Screenline
Table 5-19 PM Screenline Calibration Results i All Vehicles

Surveyed | Modelled Flow
Screenline Direction Flow Flow Difference | GEH Criteria
West Screenline | Eastbound | 706 700 -6 0.2 PASS
West Screenline | Westbound | 845 853 8 0.3 PASS
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Surveyed | Modelled Flow
Screenline Direction Flow Flow Difference | GEH Criteria
North  — Bast| - cibound | 1477 1466 112 0.3 PASS
Screenline
North  —Bast|\\octbound | 1482 1587 105 27 PASS
Screenline
Table 5-20 PM Screenline Calibration Results 1T HGV Only

Surveyed | Modelled Flow
Screenline Direction Flow Flow Difference | GEH Criteria
West Screenline | Eastbound | 20 33 13 2.5 PASS
West Screenline | Westbound | 20 27 6 1.3 PASS
North — —East| . cibound |30 43 12 2.0 PASS
Screenline
North —East |\ thound | 36 51 15 23 PASS
Screenline

The data in Table 5-15 to Table 5-20 demonstrates that there is a close match between the
surveyed and modelled screenline flows in the AM, IP, and PM peaks. There is a good match
between the model and observed flow counts in all time periods for all vehicles. There is a
particularly good match when considering HGVs only.

The screenlines all have GEH statistics well below the PAG limit of 4. This is true for both all
vehicle, and heavy vehicle only, counts.

Table 5-21 to Table 5-26 shows the results of the cordon calibration. When considering the
results, it should be noted that the Letterkenny cordon consists of 6 links and so the total
screenline flows are given separately. The Letterkenny cordon includes an ATC on the N14
between Dry Arch and Polestar Roundabouts. This count is consistently below the two MCCs
at Dry Arch and Polestar roundabouts. The details of this are given in Table 2-10. This low
counting, particularly in the inbound AM peak, accounts for the cordon results.

Table 5-21 AM Cordon Calibration Results i All Vehicles

Cordon Direction Surveyed | Modelled Difference | GEH GFTH.
Flow Flow Criteria

Letterkenny Inbound 3639 3973 334 5.4 FAIL

Cordon

Letterkenny Outbound | 2158 2230 71 15 PASS

Cordon
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Cordon Direction SuEee | Melee Difference | GEH GFTH :
Flow Flow Criteria
Lifford Cordon Inbound 1223 1128 -95 2.8 PASS
Lifford Cordon Outbound | 1184 1108 =77 2.3 PASS
Ballybofey Cordon | Inbound 1232 1219 -12 0.3 PASS
Ballybofey Cordon | Outbound | 1079 1055 -24 0.7 PASS
Table 5-22 AM Cordon Calibration Results i HGV Only
Cordon Direction Sureyed | eee e Difference | GEH GFTH .
Flow Flow Criteria
Letterkenny Inbound | 71 76 5 05 PASS
Cordon
Letterkenny Outbound | 34 58 24 3.6 PASS
Cordon
Lifford Cordon Inbound 46 56 10 1.3 PASS
Lifford Cordon Outbound | 37 52 14 2.2 PASS
Ballybofey Cordon | Inbound 43 54 12 1.7 PASS
Ballybofey Cordon | Outbound | 34 50 16 2.4 PASS
Table 5-23 IP Cordon Calibration Results i All Vehicles
Cordon Direction smreyed | [Heeller Difference | GEH GFTH .
Flow Flow Criteria
Letterkenny Inbound | 2108 2154 47 1.0 PASS
Cordon
Letterkenny Outbound | 2134 2190 56 1.2 PASS
Cordon
Lifford Cordon Inbound 1206 1131 -76 2.2 PASS
Lifford Cordon Outbound | 1211 1089 -121 3.6 PASS
Ballybofey Cordon | Inbound 1034 1003 -31 1.0 PASS
Ballybofey Cordon | Outbound | 950 895 -55 1.8 PASS
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Table 5-24 IP Cordon Calibration Results i HGV Only

Cordon Direction Sllpeeed | Heller Difference | GEH GFTH .
Flow Flow Criteria

Letterkenny Inbound | 42 74 32 4.2 FAIL
Cordon

Letterkenny Outbound | 41 76 35 4.6 FAIL
Cordon

Lifford Cordon Inbound 46 53 8 1.1 PASS
Lifford Cordon Outbound | 50 52 2 0.2 PASS
Ballybofey Cordon | Inbound 43 57 14 2.0 PASS
Ballybofey Cordon | Outbound | 30 55 24 3.7 PASS

Table 5-25 PM Cordon Calibration Results 7 All Vehicles

Cordon Direction survEE) | et Difference | GEH GFTH .
Flow Flow Criteria

Letterkenny Inbound | 2216 2363 147 3.1 PASS
Cordon

Letterkenny Outbound | 3787 3817 30 05 PASS
Cordon

Lifford Cordon Inbound 1450 1352 -98 2.6 PASS
Lifford Cordon Outbound | 1547 1340 -207 5.4 FAIL
Ballybofey Cordon | Inbound 1275 1275 1 0.0 PASS
Ballybofey Cordon | Outbound | 1219 1232 14 0.4 PASS

Table 5-26 PM Cordon Calibration Results 1 HGV Only

Cordon Direction survEiEdl | Wt Difference | GEH GFTH .
Flow Flow Criteria

Letterkenny Inbound | 36 55 18 2.7 PASS

Cordon

Letterkenny Outbound | 43 68 25 34 PASS

Cordon

Lifford Cordon Inbound 36 52 15 2.3 PASS
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Cordon Direction Surveyed | Modelled Difference | GEH GFTH .
Flow Flow Criteria
Lifford Cordon Outbound | 43 47 4 0.6 PASS
Ballybofey Cordon | Inbound 35 48 14 2.1 PASS
Ballybofey Cordon | Outbound | 27 55 27 4.3 FAIL

The data in Table 5-21 to Table 5-26 shows that the model compares well to independent data
sets and generally meets PAG criteria. The Letterkenny cordon is required to have a difference
of less than 5% to the surveyed values. This is because the cordon contains 6 links. This
comparison is shown in Table 5-27.

The need to use the MCC values on the Letterkenny cordon was identified in Section 2.9.

Table 5-27 Letterkenny Cordon Using MCC Data All Vehicles

Cordon Direction Surveyed | Modelled Difference PIEEES PAG .
Flow Flow % Criteria
AM Inbound 4130 3973 -158 3.8% PASS
AM Outbound | 2284 2230 -55 2.4% PASS
P Inbound 2214 2214 2154 2.7% PASS
IP Outbound | 2238 2238 2190 2.1% PASS
PM Inbound 2344 2363 18 0.8% PASS
PM Outbound | 3820 3817 -4 0.1% PASS

Table 5-27 demonstrates that the cordons pass the PAG criteria when the conflicting counts
are resolved.

57.1 GEH above 10

In the validation across all time periods and directions there are five count locations which fail
with a GEH above 10.

Table 5-28 GEH Counts Greater than 10

Case | Time LMVR Ref count Modelled Difference | GEH
Flows Flows

1 AM ATC13 Southbound 31 152 121 12.6

2 IP ATC16 Northbound 242 443 201 10.9

3 PM ATC 17 Westbound 339 164 -176 11.1

Page 89




TEN-T Priority Route Improvement Project, Donegal

Donegal County Council Transport Modelling Report
Case | Time LMVR Ref Lol Heeelioe Difference | GEH
Flows Flows
4 PM ATC23 Northbound 222 417 195 10.9
5 PM ATC TMUN 15 000.0S 257 114 -143 10.5
Southbound
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Figure 5-12 AM Peak Count Locations
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Figure 5-13 Inter-Peak Count Locations
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Figure 5-14 PM Peak Count Locations

Case 1is in AM peak in Ballybofey and is a link in the model attached to a zone connector. It

is also away from the scheme.

Figure 5-15 Case 1 GEH Count Location
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Case 2 is in inter-peak in Letterkenny. It is not near the scheme.

Figure 5-16 Case 2 GEH Count Location

Case 3isin PM peak in Letterkenny and is a link in the model attached to a zone connector.
It is also away from the scheme.

Figure 5-17 Case 3 GEH Count Location

Case 4 is in PM peak near Lifford. This count is northbound on the N14, however there are
two other counts near this link. Both of these counts pass in both directions in PM peak with
GEH values of 0.4 and 3.3 in northbound direction and 1.3 and 3.1 in southbound direction.
These count locations are highlighted in Figure 5-18.
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Figure 5-18 Case 4 GEH Count Location

Case 5 is in PM peak near Strabane and is a link in the model attached to a zone connector.
It is also away from the scheme.

Figure 5-19 Case 5 GEH Count Location

This count is between two zone connectors. If the modelled flows on the connector were added
to the link, the resulting GEH for the link will be less than 10.
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Detailed performance of the model calibration statistics by links is given in Appendix B.
5.7.2 Modelled AADT

The modelled AADT was calculated based on the factors derived from the TMU sites
discussed in section 2.5. Table 5-29 gives the observed and modelled AADTs for the six TMU
sites.

Table 5-29 Modelled Base Year AADT at TMU Sites

TMU Site Reference | ATC Ref | Modelled AADT | Observed AADT Difference
TMU N15 030.0 N 20151 9558 7,341 30%
TMU N13 010.0 N 1133 10747 10,671 1%
TMU N56 150.0 N 20561 15570 11,951 30%
TMU N13 020.0 S 1132 22249 21,527 3%
TMU N14 020.0 N 1141 10978 12,447 -12%
TMU N15 000.0 S 1151 3066 5,036 -39%

The two sites highlighted were used in model calibration. For the remaining sites, nearby RSI
sites were used in calibration for TMU site 20151, TMU site 20561, and TMU site 1141. The
remaining site (TMU N13 020.0 $)ad a junction turning count nearby that was used in model
calibration.

The sites were chosen as the TMU sites are on inter-urban links or outside the urban areas
whilst the data used in model calibration accounted for trips generated from the suburban and
per-urban areas and reflected in the definition of model zones. This is particularly the case at
TMU sites references 20151 (south of Ballybofey) and 20561 (north of Letterkenny).

The sites calibrated and validated well, with the exception of TMU site 1151 which the model
underestimated in the south bound direction due to the presence of zone connectors as
discussed in Section 5.7.1 and Figure 5-19.

Where the TMU sites are between the towns of Letterkenny, Ballybofey and Lifford, the
modelled AADT and observed AADT are comparable demonstrating the robustness of the
factors derived and applied.

5.8 Validation

Model validation consists of a comparison between modelled data outputs and an independent
dataset which was not used in the process of calibration. The data set used is journey time
data from TomTom. This was available for AM and PM peak hours. A combination of ANPR
data and TomTom data was used to model an appropriate surveyed standard for the IP time
period. The advantage of TomTom data over the ANPR data is knowing the routes chosen by
the traffic. Also due to the placement of the cameras there were some unusual results when
placed on the closest links in the model. For example, Route 6 has odd behaviour. This would
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require further processing if the profile of the graph was being used for comparisons. However,
only the total journey time for ANPR routes was used in Phase 3.

For consistency with the Phase 2 Transport Model Report, the same routes were kept. Route
3 which travelled along the A5 was excluded from the data collection from TomTom. There
was also a diversion through Letterkenny town centre which disrupted the data collected for
Route 1. This route is dealt with in more detail in section 5.9.
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Several of the journey time routes run parallel to the proposed Donegal TEN-T options:
Section 1 = Journey Time Route 8
Section 2 = Journey Time Route 1

Section 3 = Journey Time Route 2

The comparison of surveyed and modelled journey times along routes 1, 2 and 8 will be
important with regards to the suitability of the model to inform the economic assessment of
the TEN-T Priority Route Improvement Project. A complete set of all TomTom and modelled
graphs, summarised in this section, are available in Appendix D.

The comparison of surveyed and modelled journey time data for the AM peak period is shown
in Table 5-30 and indicates that modelled journey times are generally within 15% of the
surveyed times.

Table 5-30 Journey Time Validation Results 1 AM Peak
AM Peak (08:15-09:15)

Route Direction Surveyed | Modelled Difference %
Time Time Difference
NB 19:59 20:16 00:18 1%
27 N14
SB 20:04 19:18 -00:46 -4%
NB 26:25 27:24 00:59 4%
47 R236
SB 28:11 27:25 -00:46 -3%
NB 11:31 11:03 -00:28 -4%

57 R265 Ross Downs
to St Johnston

SB 11:47 11:01 -00:46 -7%
NB 19:35 19:01 -00:34 -3%
6 i N15 Stranorlar to
Lifford
SB 21:01 19:22 -01:39 -8%
NB 13:22 11:50 -01:33 -12%
7 7 N13 Stranorlar to
Dry Arch
SB 12:56 11:54 -01:02 -8%
. . - . - 0
81 N13 Ballybofey/ NB 08:49 08:34 00:15 3%
Stranoriar SB 08:30 08:40 00:10 20%
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The was no inter peak period data available from TomTom. As a result of this the ANPR data
from Phase 2 was used to make comparisons between AM, PM, and IP times. The time period
which had the closest overall ANPR time, to the IP ANPR time, was chosen (see Appendix
C). The TomTom data for the chosen time period was used for the IP comparison in Table
5-31. The times are generally within the 15% tolerance allowed by PAG, with two routes being
slightly outside.

Table 5-31 Journey Time Validation Results T Inter Peak

Inter Peak Average Hour (12:00-14:00)
RO SRR Surveyed | Modelled Difference %
Time Time Difference
NB 19:41 19:45 00:04 0%
217 N14
SB 19:47 19:16 -00:31 -3%
NB 25:49 27:20 01:31 6%
47 R236
SB 26:23 27:22 00:59 4%
NB 09:55 11:03 01:09 12%
51 R265 Ross Downs
to St Johnston
SB 10:27 11:00 00:33 5%
NB 20:30 19:00 -01:29 -7%
6 17 N15 Stranorlar to
Lifford
SB 20:38 19:23 -01:15 -6%
NB 12:46 11:48 -00:58 -8%
7 1 N13 Stranorlar to
Dry Arch
SB 14:41 11:52 -02:49 -19%
NB 10:1 2 -01:47 -18%
81 N13 Ballybofey/ 0:10 08:23 0 8%
Stranorlar
SB 09:20 08:38 -00:42 -7%

The comparison of surveyed and modelled journey time data for the PM peak period is shown
in Table 5-32 and indicates that modelled journey times are generally within 15% of the
surveyed times. Only two routes are slightly outside this value.
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Table 5-32 Journey Time Validation Results 1 PM Peak

PM Peak (16:45-17:45)
RO SRR Surveyed | Modelled Difference %
Time Time Difference
NB 19:41 19:49 00:08 1%
21 N14
SB 19:47 19:29 -00:18 -2%
NB 25:49 27:23 01:34 6%
47 R236
SB 26:23 27:25 01:02 4%
NB 09:55 11:04 01:09 12%
51 R265 Ross Downs
to St Johnston
SB 10:27 11:02 00:35 5%
NB 20:30 19:01 -01:29 7%
6 1 N15 Stranorlar to
Lifford
SB 20:38 19:23 -01:15 -6%
NB 12:46 11:49 -00:57 -7%
7 7 N13 Stranorlar to
Dry Arch
SB 14:41 12:06 -02:35 -18%
NB 10:1 2 -01:4 -17%
81 N13 Ballybofey/ 0:10 08:28 01:43 0
Stranorlar
SB 09:20 08:48 -00:31 -6%

The modelled journey times meet PAG criteria for all time periods overall. The exception being
Route 1. The TomTom data was gathered whilst there was disruption to the traffic flow along
this route. To address this, the MCO data is used for comparison in Table 5-33 to Table 5-35.
Overall, the model is considered to provide a reasonable estimate to journey times along key
routes and is suitable for the purpose of carrying out a comparative assessment of route
options on the TEN-T network.

5.9 MCO Data for Routes Through Letterkenny

The routes through Letterkenny contained data that was disrupted by a diversion. Moving Car
Observations (MCO) were taken for two routes through Letterkenny. These routes are shown
in Figure 5-21 MCO Journey Time Routes. These routes are the same as were shown in the
Phase 2 report.
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Figure 5-21 MCO Journey Time Routes

Table 5-33 shows the comparison between observed and modelled journey times in
Letterkenny for the AM peak period.
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Table 5-33 AM Journey Time Comparison i Letterkenny

AM Peak (08:15-09:15) Journey Time (Seconds)
Route Direction
Surveyed Modelled Difference % Difference
Route A NB 14:33 13:46 -00:47 -5%
Route A SB 14:47 12:56 -01.51 -13%
Route B NB 11:59 12:05 00:06 1%
Route B SB 11:02 11:02 00:00 0%

Table 5-34 shows the comparison between observed and modelled journey times in
Letterkenny for the interpeak period.

Table 5-34 IP Journey Time Comparison i Letterkenny

Inter Peak Average Hour (12:00-14:00) Journey Time (Seconds)
Route Direction

Surveyed Modelled Difference % Difference
Route A | NB 13:00 13:02 00:03 0%
Route A | SB 12:56 12:30 -00:26 -3%
Route B | NB 11:17 11:30 00:13 2%
Route B | SB 11:12 11:28 00:16 2%

Table 5-35 shows the comparison between observed and modelled journey times in
Letterkenny for the PM period.

Table 5-35 PM Journey Time Comparison i Letterkenny

PM Peak (16:45-17:45) Journey Time (Seconds)
Route Direction
Surveyed Modelled Difference % Difference
Route A NB 14:16 14:02 -00:14 -2%
Route A SB 13:52 13:10 -00:42 -5%
Route B NB 12:07 13:12 01:05 9%
Route B SB 14:23 12:44 -01:40 -12%
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Table 5-35 shows that the PM model is too fast along route B in the southbound direction. The
data recorded for this route, in PM peak, is shown in Table 5-36. Run 4 was over 10 minutes
slower than any other run and this has increased the mean time. If the Median time was used,
to reduce the effect of run 4, this would have been 12:28. The model cannot demonstrate this
variability, but it does satisfy the criteria for the median time. The time-distance graphs of these
routes are shown in Appendix E.

Table 5-36 MCO Data PM Route B

Run Total Time Taken
Run 1 12:42
Run 2 12:14
Run 3 14:37
Run 4 25:46
Run 5 10:48
Run 6 10:13
Average 14:23

5.10 Base Model Convergence

PAG Unit 5.1: Construction of Transport Models gives the recommended values for
convergence, shown in Table 5-37.

Table 5-37 PAG Convergence Measures and Base Model Acceptability Guideline Values

Measure of Convergence Base Model Acceptability Guideline Values

< 0.1% or at least stable with convergence fully

[0)
Delta and %GAP documented and all other criteria met

% of links with flow change (P1) <

1% Four consecutive iterations > 98%

% of links with cost change (P2) <

1% Four consecutive iterations > 98%

The model was set so that the assignment would finish when the latter two of these criteria
were met, or when the number of assignment loops exceeded 200. The base model
converged to these criteria in all time periods, the overall convergence results are shown in
Table 5-38.
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Table 5-38 Base Model Convergence

Time .
0, 0, 0,
Period Iteration | %GAP | P1 (%) | P2 (%)
22 0.019 98 99.5
23 0.019 98.2 99.4
AM
24 0.011 99.2 99.6
25 0.011 98.7 99.6
23 0.024 98.2 99.7
24 0.02 98.8 99.7
IP
25 0.018 98.4 99.7
26 0.017 98.4 99.8
24 0.022 98.1 98.8
25 0.016 98.4 98.9
PM
26 0.017 98.5 98.9
27 0.014 98.9 99.2

The results demonstrate that the base model meets the convergence criteria stated within
PAG for all three model periods.

Overall, the model performs well against PAG criteria for both calibration and validation. This
demonstrates that the model provides a suitable basis for forecasting future year demand and
network performance of the TEN-T Priority Route Improvement Project.
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Future Year Model Development

6.1 Overview

This chapter describes the process for developing the future year Do-Minimum (DM) and Do-Something
(DS) models. The development of the Do-Minimum models includes the preparation of forecast
demands and the inclusion of committed schemes with the modelled network.

The following future year scenarios have been prepared:
1 Opening Year: 2032
9 Design Year: 2047 (opening year + 15 years)
9 Forecast Year: 2062 (opening year + 30 years)

The traffic demands within the Do-Minimum and Do-Something scenarios have been forecast based
on a fixed trip assumption. The SATURN parameter settings used for the forecasting are consistent
with the base year apart from the generalised cost parameters that change with respect to changes in
Values of Time and Vehicle Operating Costs discussed below.

Changes to national speed limits on rural roads are to be introduced prior to the opening year and
adjustments have been included in the forecast models.

6.2 Generalised Costs

Updated values for the generalised costs were produced in PAG Unit 6.11 May 2024. From these
values all Value of Time and Vehicle Operating Costs were calculated to inform the forecast model
assignments for 2032, 2047 and 2062. Table 6-1 to Table 6-9 show the generalised costs for the various
forecast years by user class. As PAG Unit 6-11 had no tables projecting the use of electric vehicles,
assumptions for electric vehicles were made on the basis of equal proportions of the fleet as projected
in TAG Data Book v1.23 A1.3.9.

Table 6-1 2032 AM Generalised Costs

Value of Time Vehicle Operating Costs
Purpose Vehicle

Cents/sec a/ hr Cents/metre G/ km
Work Car 1.382 49.74148 0.0142 0.14
Commute Car 0.459 16.51983 0.0106 0.11
Other Car 0.557 20.06555 0.0106 0.11
Work LGV 0.924 33.2671 0.0202 0.20
Work MGV 1.195 43.03032 0.0358 0.36
Work HGV 1.129 40.66168 0.0760 0.76
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Table 6-2 2032 IP Generalised Costs

Value of Time Vehicle Operating Costs
Purpose Vehicle

Cents/sec a/ hr Cents/metre G/ km
Work Car 1.371 49.3467 0.0141 0.14
Commute Car 0.455 16.38552 0.0106 0.11
Other Car 0.554 19.94467 0.0106 0.11
Work LGV 0.984 35.41736 0.0201 0.20
Work MGV 1.195 43.03032 0.0356 0.36
Work HGV 1.129 40.66168 0.0756 0.76

Table 6-3 2032 PM Generalised Costs

Value of Time Vehicle Operating Costs
Purpose Vehicle

Cents/sec a/ hr Cents/metre G/ km
Work Car 1.382 49.74148 0.0144 0.14
Commute Car 0.459 16.51983 0.0106 0.11
Other Car 0.564 20.3073 0.0106 0.11
Work LGV 0.917 33.01043 0.0203 0.20
Work MGV 1.195 43.03032 0.0363 0.36
Work HGV 1.129 40.66168 0.0769 0.77

Table 6-4 2047 AM Generalised Costs

Value of Time Vehicle Operating Costs
Purpose Vehicle

Cents/sec a/ hr Cents/metre a/ km
Work Car 1.943 69.96054 0.0122 0.12
Commute Car 0.645 23.23486 0.0087 0.09
Other Car 0.784 28.22185 0.0087 0.09
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Value of Time Vehicle Operating Costs
Purpose Vehicle

Cents/sec a/ hr Cents/metre a/ km
Work LGV 1.300 46.78962 0.0159 0.16
Work MGV 1.681 60.52142 0.0358 0.36
Work HGV 1.589 57.18997 0.0760 0.76

Table 6-5 2047 IP Generalised Costs

Value of Time Vehicle Operating Costs
Purpose Vehicle

Cents/sec a/ hr Cents/metre G/ km
Work Car 1.928 69.4053 0.0121 0.12
Commute Car 0.640 23.04596 0.0087 0.09
Other Car 0.779 28.05184 0.0087 0.09
Work LGV 1.384 49.81392 0.0158 0.16
Work MGV 1.681 60.52142 0.0356 0.36
Work HGV 1.589 57.18997 0.0756 0.76

Table 6-6 2047 PM Generalised Costs

Value of Time Vehicle Operating Costs
Purpose Vehicle

Cents/sec a/ hr Cents/metre G/ km
Work Car 1.943 69.96054 0.0124 0.12
Commute Car 0.645 23.23486 0.0087 0.09
Other Car 0.793 28.56187 0.0087 0.09
Work LGV 1.290 46.42862 0.0160 0.16
Work MGV 1.681 60.52142 0.0363 0.36
Work HGV 1.589 57.18997 0.0769 0.77
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Table 6-7 2062 AM Generalised Costs

Value of Time Vehicle Operating Costs
Purpose Vehicle

Cents/sec a/ hr Cents/metre G/ km
Work Car 2.733 98.39832 0.0121 0.12
Commute Car 0.908 32.67943 0.0086 0.09
Other Car 1.103 39.69355 0.0086 0.09
Work LGV 1.828 65.8088 0.0155 0.16
Work MGV 2.365 85.12235 0.0358 0.36
Work HGV 2.234 80.43672 0.0760 0.76

Table 6-8 2062 IP Generalised Costs

Value of Time Vehicle Operating Costs
Purpose Vehicle

Cents/sec al/ hr Cents/metre G/ km
Work Car 2.712 97.61738 0.0120 0.12
Commute Car 0.900 32.41375 0.0086 0.09
Other Car 1.096 39.45444 0.0086 0.09
Work LGV 1.946 70.06244 0.0154 0.16
Work MGV 2.365 85.12235 0.0356 0.36
Work HGV 2.234 80.43672 0.0756 0.76

Table 6-9 2062 PM Generalised Costs

Value of Time

Vehicle Operating Costs

Purpose Vehicle

Cents/sec al/ hr Cents/metre G/ km
Work Car 2.733 98.39832 0.0123 0.12
Commute Car 0.908 32.67943 0.0086 0.09
Other Car 1.116 40.17179 0.0086 0.09
Work LGV 1.814 65.30106 0.0155 0.16
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Value of Time

Vehicle Operating Costs

Purpose Vehicle

Cents/sec ual/ hr Cents/metre U/ km
Work MGV 2.365 85.12235 0.0363 0.36
Work HGV 2.234 80.43672 0.0769 0.77

6.3 Forecast Demand

Following the conclusion of Phase 2, zone-based growth rates applied across the NTpM zone structure
using growth factors published by TIl was used for the Phase 3 model. This was to better reflect the
guidance given in PAG 5.3 Section 6. NTpM was cordoned and the modelled internal zones were
matched to their NTpM counterpart and factors for Core, Low and High growth were calculated. These
were then applied to the base demand for all internal zones. The cordoned internal and external zones
are shown in Figure 6-2. Light vehicles and heavy vehicles were treated separately. Interpolation was
used to determine factors for 2017 to each future year (see Figure 6-1).

Where,

Final zone i internal factor =|

| isthe NTpM zone i factor for pre 2030;

| isthe NTpM zone i factor for pre 2040;

| isthe NTpM zone i factor for pre 2050; and

T & pbont o p o

a

(O

fi || =Inner_Zone_Factors_LV!D25"13*Inner_Zone_Factors_LV!J25"10*Inner_Zone_Factors_LV!P25"7

Destination

Destination

Low Growth

Destination

Destination| Origin |Destination

Destination| Origin

Destination| Origin

2017-2028 (2016-2030/13*2030-2040A2)

2017-2047 (2016-2030413%2030- 2040410 2040-205047)

2017-2047 (2016-2030/13*2030- 2040410 2040-2050410*

1.1503 1.1543 1.1230 1.1290 1.1543 1.1903 1.1945 1.2091 1.1440 1.1526 1.2091 1.1945 1.1991 1.2146 1.1464
1.1035 1.0607 1.0967 1.1043 1.0607 1.1035 1.2161 1.1185 1.2005 1.2124 1.1185 1.2161 1.2400 1.1306 1.2226
1.1035 1.0607 1.0967 1.1043 1.0607 1.1035 1.2161 1.1185 1.2005 1.2124 1.1185 1.2161 1.2400 1.1306 1.2226
1.1200 1.0718 1.1043 1.1161 1.0718 1.1200 1.2529 1.1413 1.2185 1.2400 1.1413 1.2529 1.2813 1.1558 1.2428

1.1557 1.2146
1.2334 1.1306
1.2354 1.1306
1.2666 1.1558

In line with the guidance, no growth was assumed past 2050.

Page 110

Figure 6-1 Internal Zone Factor Calculation




TEN-T Priority Route Improvement Project, Donegal
Donegal County Council Transport Modelling Report

Legend

E NI Border

— DM

- External NTM Zone
- Internal NTM Zone

/O.Open StreetMap (and) contributors*CC-BY-SA

Figure 6-2 Internal and External NTpM Zones for Forecast Growth
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Figure 6-2 shows the internal area bound on the east and south primarily by Northern Ireland with only
one link (N15) connecting it directly with the rest of the Republic of Ireland (Rol). Therefore, using
average growth factors from rest of the Republic of Ireland was considered a reasonable approach to
apply for external demand growth.

The remaining networks interacting with the internal area either emanate from Northern Ireland or pass
through Northern Ireland. It was therefore essential to understand the growth in Northern Ireland to
arrive at the growth factors for trips between the Republic of Ireland and Northern Ireland.

To reflect the growth in Northern Ireland and its interaction with the model internal area, reference was
made to the A5 Western Transport Corridor study to understand the approach applied to interactions
between the Republic of Ireland and Northern Ireland.

Section 2.4.11 of the ASWTC Traffic Forecast Report (latest published Nov 2022) states that growth
factors from TI | 6 dordlltipsevithin R0l eand between Ral anel dlorthern Ireland.
This approach is consistent with the proposed application of an average growth factor for the external
zones.

The average growth factors applied to external zones are given in Table 6-10 to Table 6-15. This
average was calculated using all zones outside a cordon on the area of interest.

Table 6-10 External NTpM Zone Growth AM Light Vehicles

2032 2047 2062

@) D @) D @) D
LG 1.177 1.212 1.231 1.283 1.240 1.296
CG 1.202 1.233 1.292 1.339 1.309 1.359
HG 1.243 1.270 1.337 1.380 1.469 1.519

Table 6-11 External NTpM Zone Growth IP Light Vehicles

2032 2047 2062

@) D (@) D @) D
LG 1.178 1.175 1.247 1.244 1.259 1.257
CG 1.200 1.197 1.302 1.299 1.322 1.319
HG 1.244 1.242 1.361 1.359 1.495 1.491

Table 6-12 External NTpM Zone Growth PM Light Vehicles

2032 2047 2062

@) D @) D @) D
LG 1.212 1.177 1.283 1.231 1.296 1.240
CG 1.233 1.202 1.339 1.292 1.359 1.309
HG 1.270 1.243 1.380 1.337 1.519 1.469
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