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INTRODUCTION

Background

For a number of years Cork County Council (CCC) have been investigating options for the
alleviation of traffic congestion in Mallow Town Centre and its approach roads. Previous
schemes have been considered that include relief road route options to accommodate east-
west traffic flows on the national road network around Mallow, i.e. traffic travelling between
the N72 Mallow-Killarney route to the west, the N72 Mallow-Fermoy-Dungarvan route to the
east and the N73 Mallow-Mitchelstown route to the northeast. The over-arching objective of
a potential N72-N73 Mallow Relief Road (MRR) would be to free up the town centre road
network for access and local traffic, whilst enabling this longer distance east-west national
road traffic to travel along a more efficient bypass route around the town.

Barry Transportation have been appointed to provide multi-disciplinary engineering
consultancy services for delivery of the project and SYSTRA Ltd have been appointed to
undertake the Project Appraisal, including the transport modelling elements of the project.

Purpose of This Study

For a number of years Cork County Council (CCC) have been investigating options for the
alleviation of traffic congestion in Mallow Town Centre and its approach roads. Previous
schemes have been considered that include relief road route options to accommodate east-
west traffic flows on the national road network around Mallow, i.e. traffic travelling between
the N72 Mallow-Killarney route to the west, the N72 Mallow-Fermoy-Dungarvan route to the
east and the N73 Mallow-Mitchelstown route to the northeast. The over-arching objective of
a potential N72-N73 Mallow Relief Road would be to free up the town centre road network
for access and local traffic, whilst enabling this longer distance east-west national road traffic
to travel along a more suitable bypass route around the town.

Barry Transportation have been appointed to provide multi-disciplinary engineering
consultancy services for delivery of the project and they have appointed SYSTRA Ltd to
undertake the Project Appraisal, including the transport modelling elements of the project.

The project is currently at the Option Selection Phase (Tll PAG Phase 2). This report describes
the traffic modelling work undertaken by Systra, for the purpose of informing the selection of
a Preferred Option.

Study Area

Cork County Council has previously developed a SATURN traffic model for the Mallow area as
part of previous studies undertaken in 2008 and 2011. The extents of that traffic model
included the N20 to Limerick in the north, the N73 to Mitchelstown and the N72 to Fermoy in
the northeast, the N20 to Cork in the south and the N72 to Killarney in the west. A similar
model study area, as indicated in the below map, has been adopted for this Phase 2 analysis.
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Figure 1-1 Model Area

Existing Conditions

The Mallow town centre area experiences a high level of both local and through traffic that is
contributing to congestion within the town centre.

From a local traffic perspective, this problem is compounded by the relatively large number
of Heavy Goods Vehicles (HGVs) which has been increasing as a result of development
throughout the town especially at the Dairygold site located in the west of the town, as well
as other strategic heavy commercial trips to other parts of Cork. This situation was also
identified in the Mallow Traffic & Transportation Study, Final Report, February 2011 which
contained a HGV Management Strategy Chapter to specifically deal with the HGV traffic
within Mallow centre in the short to medium term.

As a direct result of the latter, the road safety and environment for vulnerable road users
deteriorated within Mallow town centre and its environs and will continue to do so if
mitigation measures are not implemented. In addition, shorter and intra-town trips that are
more conducive to walking and cycling are currently being discouraged and displaced with
the prevailing traffic condition.

The Mallow Traffic & Transportation Study (MTTS), Final Report, February 2011 also
determined that approximately 35-39% of trips within the Mallow Area were in fact through
trips. On further examination of the ‘Destination of Road Side Interviews (RSI) Trips’ it is clear
that Mallow Town suffers from a unique situation in that two competing strategic
national/regional through routes intersect and interrelate within the town boundary. These
critical through routes are the existing N20 running North to South and existing N72-N73
running East to West as they are the largest contributing routes to through traffic within the
Mallow Area with approximately 50% & 53% of N20 AM & PM and 37% & 44% of the N72-
N73 traffic respectively being through traffic. It should be noted that these figures have
mostly likely increased in the intervening period.
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1.4.7

1.4.8
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1.4.10

1.4.11

In addition, current (based on 2018 survey data) PM peak trip durations from North to South
along the N20 through Mallow town boundary appear to increase from typically 5 minutes
(during off peak times) to 12 minutes which represents a 7-minute delay or a 140% increase
in journey time. Similarly, PM peak trip durations from East to West along the N72-N73
through Mallow town boundary also appear to increase from typically 7 minutes to 14
minutes which represents a 7-minute delay or a doubling of journey time.

The combination of both these factors is already restricting Mallow’s ability to further develop
and operate sustainably as a strategic market town in the north Cork region.

A further problem that exacerbates traffic congestion throughout the town is the section of
N72 at Keatleys Close, Parkadallane junction and near Oliver’s Cross which is prone to flooding
during winter months and which has previously forced the road to temporarily close. It should
be noted that the N72 while lying in the flood plains of the Blackwater and of the Spa stream
can be subjected to flooding at any time during the year albeit more likely in winter.

Anecdotal records indicate that the N72 typically floods along Park Road section three to four
times annually and for a period of 24 to 36 hours on each occasion is impassable to through
traffic. Coupled with this sections of the N72 from Oliver’s Cross (Junction with N73) into the
Muddy Hill (L-1241) junction are frequently impassable due to water levels in the Spa Stream
overtopping its banks. In larger flood events a road closure of the N72 on Bridge Street is
required. When coupled with Spa stream flooding mentioned previously, a significant
diversions of the west-east N72 traffic is required typically via the N20 to (New Twopothouse)
along R581 to Doneraile, along R522 to N73 and onto Mitchelstown and Fermoy — and vice
versa.

The prevalence of such significant traffic disruption on the existing N72, and on the local
traffic and businesses in Mallow coupled with the lack of resilience of the existing road
infrastructure within Mallow clearly reinforces a case for a relief road of Mallow.

Typical Journey Times

As mentioned above, congestion is a major problem for traffic travelling through Mallow town
daily and this can lead to significant variations in journey times depending on the day and
time period travelled.

Anecdotal evidence from locals suggest that congestion is at its worst during the Friday
evening peak hour and this is backed up by typical journey times suggested by Google Maps
which show that for the route from Oliver’s Cross on the N72 towards Mallow Hospital on the
N20 takes between 12 — 20 minutes on a typical Friday evening (average speeds between 18
— 31 kph) versus between 8 — 14 minutes on a typical uncongested interpeak time (average
speeds between 27 — 47 kph). This can mean a disparity of up to 12 minutes in a trip to Mallow
Hospital if travelled on a Friday evening as shown in Figure 1-2.
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1.4.12 The same exercise was undertaken for the route from the South Doc facility to the south of
Mallow to Oliver’s Cross on the N72. This takes between 12 — 18 minutes on a typical Friday
evening (average speeds between 17 — 26 kph) versus between 10 minutes on a typical
uncongested interpeak time (average speeds between 31 kph). This can mean a disparity of
up to 8 minutes in a trip from the South Doc centre if travelled on a Friday evening as shown
in Figure 1-3.

N72-N73 Mallow Relief Road
Phase 2 Traffic Modelling Report 30060412

31/08/2021 Page 11/ 76



e Ballyviniter Ballyviniter
lospita Q i s bs J|‘a!®
Cairn Woods = Caim Woods
[1v20] Spa Glen N72_ 120 Spa Glen N72
The Old The Old
ColifSe Mallow GAA Course Mallow GAA
Sports Complex Sports Complex
Bridhaven Nursing Home 9
BATHVIEW
VILLAS

Bridhaven Nursing Home 9

BATHVIEW
VILLAS
WOODVIEW | BANTEER
SFNE Hibernian DRIVE Hibernian
Mallow Mallow ¢
@ nnes Stores 9 nnes Stores
=725 1 =] |
‘ ‘ SPA ‘ ‘ THEISPA
B— \ 2 |8 g
12 - 18 mins & = 10 min
@km 1 § | 5.2km .¢
& 0'Mahony's 9 &
SuperValu Mallow
/) BELLEVUE m"”ﬂhckwme, g P BELLEVUE Yer Blackwater 9
.t MalloWaoithreact Mallow.Youthreach
QUARTERTOWN i QM:!I)OV- Youthreach QUARTERTOWN
Mallow Golf Club
Mallow Golf Club 4
(Club Gailf Mhala) ‘ (Club Gailf Mhala)
TR | (o
QMaHo_v.' Recycling thal,qv. ReC/C“”Q
e wer
[v.gr ' ‘ ertown
ertown | odh
Gould i
20} !
h llowC SouthDoc Mallow O
SouthDoc Mallow © I SUMMERHILL
L [Re20] |
b ’ Majestic
Majestic Business/Park

WOODVIEW

BANTEER

as suggested by Google Maps ©

30060412

N72-N73 Mallow Relief Road
31/08/2021

Phase 2 Traffic Modelling Report

Page 12/ 76

BusinessiPark
Figure 1-3 Route from the South Doc facility to Oliver’s Cross along the N72 through Mallow town on a typical Friday evening versus a typical uncongested interpeak time



Analysis of traffic profiles

1.4.13 TII Traffic Monitoring Unit (TMU) data has been used to create a typical traffic profile for
Mallow. Three sites have been used, 2 on the N20 (just north and south of Mallow town) and
1 on the N73 to the north east of Mallow. These sites have been selected as they are the
closest TMU’s to Mallow town. Analysis of the traffic profiles for the year 2019 are shown
below in Figure 1-4.

Daily Volume Count

3500

3000

2500

2000

1500

1000

500

Mon Tue Wed Thu —Fri

Sat Sun

Figure 1-4 Traffic Profile for 2019
1.4.14 The graph above highlights the following points—

o The daily profile above is similar to that which would be observed on many roads
in Ireland, with two distinct peaks during the weekdays (implying significant
commuter flows), and the PM having higher levels of two-way traffic (implying a
wider mix of purposes than simply the return flow of AM peak commuters). While
the weekend days show a higher afternoon flow which would be representative of
shopping patterns.

(o) Friday conditions are markedly different from other weekdays, with a lower
morning peak at 8am and higher flows leading up to the PM peak (a longer peak
period).

(o) The remaining weekdays show a similar pattern, with some day-to-day variations.

P Factor

1.4.15 TII PAG Unit 16.1 (October 2016): Expansion Factors for Short Period Traffic Counts, discusses
the daily profile of traffic and the concept of ‘peaky’ or ‘flat’ profiles. The unit states that ‘In
order to represent the ‘Peakiness’ of a traffic flow profile over a particular day, the concept
of a ‘p-factor’ has been derived. The p-factor simply describes the scale of the reduction in
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1.4.16

1.4.17

1.5

151

flow between the AM Peak and the quietest period of the afternoon (the Inter-Peak), and
from the Inter-Peak back up to the PM Peak’. It is defined as follows:

p=a+b-2c

o Where: p = the peakiness index

o a = the maximum hourly proportion of traffic between 00:00
and 12:00 on a weekday

o b = the maximum hourly proportion of traffic between 12:00
and 24:00 on a weekday

o ¢ = the minimum hourly proportion of traffic between 08:00
and 18:00 on a weekday

The ‘p-factor’ has been calculated as 0.069 for Mallow based on the daily traffic profile
illustrated in Figure 1-4. PAG Unit 16.1 states that “the maximum p-factor is 1.0, in which case
all traffic flow would occur during 2 individual peak hours of the day, separated by a cessation
of all traffic during the afternoon.

The national mean p-factor taken from the Permanent Tll Traffic Management Units (TMU)
located throughout out the country was found to be 0.071. The p-factor for Mallow is lower
than the mean p-factor nationally which would indicate similar inter peak traffic levels as the
national average.

Proposed Options

The core options that were tested are shown in Figure 1.3 and include the following four
options —

o Option B - Proposed to follow the discussed railway from N20 near Beechers Street
Junction to Ballyvinter Lower. A direct connection with the existing 6 arm Beechers
Street Roundabout will require an application for a Departure from Standard that
would not be approved, and therefore a double junction arrangement on the N20
with a 3 arm junction linking the Mallow Relief Road to the north of the existing
Beechers Street Roundabout with a 4 arm junction a little south of the existing
Beechers Street roundabout. From Ballyvinter Lower the proposed corridor
continues to follow the disused railway to junction with the existing N3 at Lissanisky
before continue south east to tie-back into the existing N73 at Carrigpark.

(o) Option C - Proposed to junction with the N20 near Mallow General Hospital at
Ashgrove and continue east to Ballyvinter Lower. From Ballyvinter Lower the
proposed option turns south east to junction with the existing N72 at
Ballyvorisheen east of Olivers Cross. A link back to the N73 would divert N73 traffic
to the new junction with the N73 away from the existing sub-standard Oliver’s
Cross junction.

(o) Option D - Proposed to junction with the N20 at Curraghanearla and continue south
east to Ballyvinter Lower. From Ballyvinter Lower the proposed option turns south
east to junction with the existing N72 at Ballyvorisheen west of Olivers Cross. A
separate junction east of Olivers Cross with cross section and horizontal
improvements along the N72 between the junctions is proposed and a link back to
the N73 would divert N73 traffic to the new junction with the N73 away from the
existing sub-standard Oliver’s Cross junction.

o Option E - Proposed to junction with the N20 at Curraghanearla and continue north
east through Ballyvinter Middle and turning south east at Ballyshehan to junction
with the existing N3 at Lissanisky before continue south east to tie-back into the
existing N73 at Carrigpark.
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1.64

In addition to the core options above, multiple option variations (combinations of sections
from the core options) have also been assessed.

Option Alignments
) IN20]
= Option B New Twopothouse Village
=== Option C
=== Option D
=== Option E q ] (N73}
Ballyclogh
[N72]

Drommahane IN20)

Figure 1-5 Route Options
Modelling Overview

Base Year Model Development

The National Transport Authority’s (NTA) South Western Regional Model (SWRM) has been
used as a starting point for the development of the Local Area Model (Mallow LAM) for the
appraisal of scheme options. The SWRM is a multi-modal transport model based in SATURN
and CUBE Voyager covering the south west region of the country including Cork and Kerry.
While the model focuses on Cork City, Mallow and its surrounding area is represented in the
network and demand.

The highway element of the SWRM provides the basic road network, zoning structure, trip
matrices and traffic growth forecasts for the development of the LAM. The Mallow LAM has
been developed using SATURN strategic modelling software.

The SWRM has also been used to identify the area of influence of the scheme and the
associated study area for the LAM. The study area captures any potential competition with
alternative routes or rerouting of traffic as a result of the proposed scheme. This study area
has been cordoned from the SWRM base models to form the initial LAM. The cordoned
version of the LAM was then refined with additional detail added where necessary to ensure
the physical characteristics of the road network are reflective of the existing network.

The zoning structure of the LAM was also refined at this stage. The SWRM zonal structure is
based on the CSO Electoral Divisions (ED) boundaries with each zone containing one or more
EDs. These zones have been refined based on the CSO small area boundary system for
consistency, to allow demographic data to be linked to each LAM zone.
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1.6.5 Once the LAM road network and zone structure were appropriately refined the model was
calibrated and validated against observed data in accordance with criteria set out in PAG Unit
5.1 (October 2016).

Time Periods Modelled

1.6.6  For the purposes of this Study, a Local Area Model has been developed for the following time
periods:

(o] AM Peak Hour;
(o] Average Inter-Peak Hour; and
(o] PM Peak Hour

Forecast Year Models

1.6.7  Future growth in travel demand for the LAM has been determined in accordance with the
Zone Based Growth approach described in TIl PAG Unit 5.3 (“Travel Demand Projections”,
May 2019) using TII’'s National Transport Model (NTpM). Further details on future year model
development are contained within Chapter 6 of this report.
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2.1
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2.1.2

2.1.3

2.1.4

DATA COLLECTION

Summary

At the onset of Phase 2, the country was in the early stages of the COVID-19 pandemic which
resulted in restrictions being placed on the movement of people in order to contain the virus.
Traffic surveys undertaken during this period of restriction would therefore be of little use in
terms of model development given the a-typical nature of the travel patterns. At the time, Tl
issued guidance recommending that all project teams postpone any planned traffic surveys
during this period of changed travel behaviour.

Therefore, in the absence of new data, the project team have undertaken a review of existing
survey data in the project study area. This review revealed that a considerable amount of data
existed from traffic surveys which were carried out in the area in 2019 & 2020. There was also
some additional count data available from other surveys carried out in 2017. In summary this
data consisted of:

(o) Junction Turning Count (JTC) data at 12 locations. 12 hour (07:00-19:00) data is
available for most sites;

o Automatic Traffic Count (ATC) data at 4 locations covering two consecutive weeks
in November 2019;

(o) Automatic Number Plate Recognition (ANPR) Origin-Destination Surveys at 4
locations which were carried out over 12 hours (07:00-19:00) in 2019 and again in
2020; and

o Google APl Journey Times for 2 routes.

The figure below shows the locations of both the JTCs and ATCs used in model development.

The closest Tl traffic monitoring units (TMU’s) to Mallow are located to the north and south
of the town on the N20 and to the north east of Mallow on the N73. Data from these traffic
monitoring units will provide information on long-term trends in the area.
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Figure 2-1 Traffic Count Locations

2.2 Journey Time Surveys

2.2.1 In addition to the above traffic count data, Automatic Number Plate Recognition (ANPR),
Origin-Destination, survey data (commissioned as part of the N/M20 scheme) from 2020 was
used during model development.

2.2.2  Thelocation of the ANPR checkpoints are shown in Figure 2-2 below. This ANPR data included
end to end journey time information and from this data, observed journey times along the
N20 in both directions were extracted and used during validation of the LAM.

2.2.3  Also to supplement the ANPR data and in order to capture the east to west movements
through the study area, journey time data for the N72 and N73 sections as per Figure 2-3,
were collected via Google Maps distance-based Application Programme Interface (API).

2.2.4  Endtoendjourney times for all of these sections were collected in both directions for the AM
peak, Inter-peak and PM peak periods. The observed data has been compared to the
modelled times to ensure that the model accurately represents existing travel times.
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3.1

3.11

3.2

3.21

3.2.2

3.2.3

3.24

3.25

MODEL DEVELOPMENT

Introduction

This chapter describes the development of the base year Mallow Local Area Model (MLAM)
with reference to the following aspects:

o Modelling software used;
o Model time periods; and
o Network development.

SWRM Overview

As previously mentioned in Chapter 1, National Transport Authority’s (NTA) South Western
Regional Model (SWRM) has been used as a starting point for the development of the Local
Area Model (Mallow LAM) . The study area is represented by “buffer coding” (as opposed to
simulation coding) in the SWRM. The SWRM is a strategic multi-modal transport model
representing travel by all the primary surface modes — including, walking and cycling (active
modes), and travel by car, bus, rail, tram, light goods and heavy goods vehicles, and broadly
covers the Munster province of Ireland including the counties of Cork and Kerry.

General Model Structure

The SWRM sits within the overall NTA Regional Modelling System which comprises of the
following three main components, namely:

(o) The National Demand Forecasting Model (NDFM);
(o) 5 Regional Models (including the SWRM); and
o A suite of Appraisal Modules

The NDFM takes input land-use attributes such as population, no. of employees etc., and
estimates the total quantity of daily travel demand produced by, and attracted to, each of the
18,488 Census Small Areas in Ireland.

The SWRM is comprised of the following key elements:

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

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

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

Destination and mode choice parameters within the SWRM have been calibrated using two
main sources: Census 2011 Place of Work, School or College - Census of Anonymised Records
(2011 POWSCAR), and the Irish National Household Travel Survey (2012 NHTS). Therefore,
the SWRM is the ideal tool to cordon the LAM from, and to estimate the multi-modal impact

N72-N73 Mallow Relief Road
Phase 2 Traffic Modelling Report 30060412

31/08/2021 Page 21/ 76



3.3

3.3.1

3.3.2

34

341

3.4.2

3.43

of transport schemes within the study area. In addition, it provides the platform to forecast
the future trip demand and distribution to/from the area.

Model Software Platform: SATURN

The model software used is the SATURN 11 (Simulation Assignment of Traffic to Urban Road
Networks) suite of transportation modelling programs.

SATURN has 6 basic functions:

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

2) As a “conventional” traffic assighment model for the analysis of much larger
networks (e.g., up to 6000 links in the standard PC version, 37,500 in the largest);

3) As asimulation model of individual junctions;
4) As a network editor, database and analysis system;

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

6) Asatrip matrixdemand model covering the basic elements of trip distribution, modal
split, etc.

Model Time Periods and User Classes

The standard model time period for traffic simulation and assignment models is one hour and
therefore model development and data collection was carried out based on this assumption.

Through a review of survey data, it was noted that the highest traffic flows entering and
leaving the area were experienced from 08:15 to 09:15 in the AM and 17:00 to 18:00 in the
PM period. Therefore, the LAM was developed, calibrated and validated to represent the
following time periods:

(o) AM Morning peak hour: 08:15 to 09:15
(o) PM Evening peak hour: 17:00 to 18:00
(o) Average hour during Inter peak: 10:00 to 16:00

The trip demand matrices for these time periods, representing a base year of 2019, were
developed for the LAM using extractions from the SWRM combined with survey data. The
demand matrices are segregated into two vehicle types (or user classes), as follows:

o User Class One - Cars and light Goods Vehicles (LV’s). All cars and two axle trucks or
other type commercial vehicles are considered LV’s; and

(o) User Class Two - Heavy Goods Vehicles (HV’s). This user class is comprised of goods
vehicles with 3 or more axles.
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3.5

3.5.1

3.5.2

3.5.3

3.5.4

3.55

Network Development

The goal in developing the Mallow LAM was to create a model that accurately reflects current
traffic conditions in the study area (illustrated in Figure 1-1 previously) for the base year, and
to a sufficient level of detail to allow the appraisal of each option. To achieve this goal, the
model must be defined in terms of road network and trip demand representation.

The SWRM developed by the NTA was utilised as a base for generating the highway network
for the LAM. However, as the SWRM is primarily focused on Cork, areas outside the city are
represented in lesser detail within the model. The road network, represented in the SWRM,
is outlined in Figure 3-1 below. The network structure included in this area of the SWRM
represents the majority of significant roads in the area.
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Figure 3-1: SWRM Highway Network

The SWRM coding of the network in this area is also entirely in SATURN buffer coding. This
means that the links are modelled using speed-flow relationships, and no junction detail is
included and there is no detailed modelling of delay or interaction of turning flows at
junctions.

In developing the LAM, additional detail was added to the SWRM network to enhance the
modelled road network and better represent localised access points for traffic. As part of the
regional model development process for the NTA, a review of traffic modelling processes was
undertaken, which generated a best practice approach for coding road networks, including:

o Standardised turning saturation flows at junctions;
(o) Standardised speeds used on different types of road;
(o) The use of flares for turns at junctions with sufficient space etc.

This best practice approach was utilised to generate the detailed traffic network for the LAM,
reviewing existing link detail and adding junction detail. Digital mapping systems such as
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3.5.6

3.6

3.6.1

3.6.2

Google Earth were used to get a high-level view of the network including junction layout
details, such as permitted or banned turns, junction priority etc., to ensure it represented, as
accurately as possible, the existing road network.

Figure 3-2 illustrates the newly developed road network for the Mallow LAM. To ensure full
network coverage and route choice, all roads have been considered, from the national
primary routes to minor “back roads”. The short dead-end links in the figure are “spigots”
used to load traffic from the zones onto the network, and reflect the further developed zone
network that is outlined in Figure 3-4 below.
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Figure 3-2: Mallow LAM Highway Network
Model Zone System and Prior Matrix Development

Introduction

This section describes the development of the base LAM prior trips matrix with reference to
the following aspects:

(o) Zone system development; and
o Prior matrix development.

Zone System Development

As outlined previously, the SWRM was used as a basis for development of the LAM road
network. However, as the study area is located outside of the main model area, the SWRM
zone structure, as shown in Figure 3-3, is too aggregate to accurately reflect traffic loading
within the study area.
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Figure 3-3: SWRM Zone System (Mallow Area)

3.6.3 To provide an accurate representation of traffic loading in and around Mallow, a detailed
zonal structure was developed for the LAM to reflect key generators and attractors of trips

such as:
o Shopping centres / retail car parks / supermarket car parks;
o Key employment locations e.g. Dairygold;
(o] Mallow Train Station;
(o] Townlands; and
(o) Housing Estates — areas that load onto the network in one specific place.

3.6.4  Figure 3-4 illustrates the zonal system developed for the study area. In total, 107 zones have
been created, with 99 internal zones within the study area and 18 external zones representing
the roads that enter the area of interest. This level of detail ensures that traffic loads
accurately within Mallow and the surrounding road network.
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Figure 3-4: Disaggregated LAM Zone System

Prior Matrix Development

As noted previously in Section 3.2, the Full Demand Model carries out mode and trip
destination choice for all zones within the SWRM. The FDM has been calibrated using Census
data, and hence, provides a robust and accurate representation of trip distributions across
the model network. In order to generate prior matrices for the study area, a cordon was
extracted from a 2019 run of the SWRM. The cordon function within SATURN, facilitates the
extraction of trip matrices for a subset area of the SWRM whilst still maintaining route and
destination choice from the full model.

Asillustrated in Figure 3-3, the SWRM zone system is quite aggregate for the area surrounding
Mallow, with 18 internal zones covering the area of interest. A bespoke Excel spreadsheet
tool was created to disaggregate the cordoned SWRM matrices to each of the 99 internal LAM
zones. This tool used available data on populations, employment, and education places at
Census small area level, to split trips to/from each SWRM zone between the more detailed
LAM zoning system. This allowed for a consistent split of demand within the study area, whilst
maintaining consistency with the SWRM matrix.

Assignment Method

The standard Wardrop Equilibrium using the Frank-Wolfe algorithm has been adopted as the
assighment procedures for the highway model, to be consistent with the South Western
Regional Model and other regional models.

Tight highway assighnment convergence is important in order to provide a robust appraisal. A
highway assignment convergence with a %GAP<0.02% was achieved in the LAM, which
considerably exceeds WebTAG (UK Transport Appraisal Guidance) guidance (%GAP<0.1%).
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3.8 Generalised Cost Parameters

3.8.1 The SATURN assignment procedure builds paths through the network based on the
generalised cost formulation. Generalised cost is a linear combination of time and distance,
using values of pence per minute (PPM) and pence per kilometre (PPK) to convert distance
into generalised minutes. It takes the following form:

Generalised Cost (minutes) = time + distance*PPK/PPM

3.8.2  The values of PPM and PPK within the LAM are based on the guidance on parameter values
issued by the Department for Transport (DoT) and set out in the Common Appraisal
Framework (CAF), which is also consistent with TIl Project Appraisal Guidelines (March 2021).
The table below shows the PPM and PPK used in the base year models for each user class and
time period.

Table 3-1: Generalised Cost Parameters

osew | am ] o ] em
e mmmmmm

LV 21.52 9.4 21.52 A 21.52

HV 46.08 28.81 46.08 28.81 46.08 28.81
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4.1

4.1.1

4.1.2

4.13

4.1.4

4.15

4.1.6

4.1.7

4.1.8

MODEL CALIBRATION AND VALIDATION

Overview of the Calibration and Validation Process

Once the base prior matrix is created, calibration is used to improve agreement in the model
between observed and modelled traffic characteristics. Generally, the components of the
model that may be adjusted on the demand side are trip distribution and trip production and
generation levels. This adjustment usually involves trip matrix estimation.

On the supply side (network), modelled junction and link characteristics may be altered if
sufficient new information is available to justify changes to the existing network.

The Mallow LAM was calibrated and validated in accordance with Transport Infrastructure
Ireland’s (TIl) Project Appraisal Guidelines (PAG) for National Roads Unit 5.1 — Construction of
Transport Models (October 2016). This is a widely accepted standard in Ireland that provides
robust calibration and validation criteria to which certain types of highway models should
adhere. Additionally, the LAM development has followed guidance from the UK’s Department
for Transport’s Transport Analysis Guidance (TAG) unit M3-1, particularly in terms of matrix
estimation controls.

The following sections of this chapter detail the calibration process undertaken to ensure that
the LAM accurately reflects baseline conditions, including information on:

Traffic Count Data;

Calibration Steps;

Matrix Estimation; and

Calibration Statistics i.e. GEH and Linear Regression Analysis.

00O0OO

Traffic Count Data

To ensure the robustness of the developed strategic model, a series of traffic counts for the
study area have been used to assist in the calibration and validation of base model flows. The
following surveys were used in the process:

o JTC data at 12 locations. 12 hour (07:00-19:00) data is available for most sites;

(o) ATC data at 4 locations covering two consecutive weeks in both 2019 and 2020;

(o) ANPR Origin-Destination Surveys at 4 locations which were carried out over 12
hours (07:00-19:00) in 2019 and again in 2020; and

(o) Google APl Journey Times for 2 routes.

The JTC and ATC survey locations are illustrated in Figure 2-1. The Journey Time routes are
shown in Figure 2-3 and Figure 2-4.

Turning counts at key locations provide detailed movements within a specified junction.
Incorporating this information enables an accurate representation of traffic flows within the
model.

Calibration Steps

As an initial calibration step, all modelled movements with corresponding junction turning
counts were examined to determine if the count exceeded modelled capacity. Remedial steps
were then taken to permit realistic flows in the model.
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4.1.9

4.1.10

4.1.11

4.1.12

4.1.13

4.1.14

Similarly, the capacity and speeds of modelled links were also checked to ensure they were
broadly in line with survey information.

As the LAM was coded based on best practice approaches developed during the NTA Regional
Model Scoping Process, the network coded was an accurate and up-to date representation of
the existing road network. If required however, the following network model parameters
were adjusted if there was clear reason for doing so:

(o) Junction type (Priority, Signalised, Roundabout);

o Road lengths;

o Signal timings;

o Link free flow travel speed;

o The number of approach lanes at each junction arm;

o Traffic lane width per junction approach, and the lane discipline adopted (including
prohibited turns);

(o) Saturation flow through junctions;

(o] Assumed road capacities;

(o) Link based flow-delay relationships;

(o) Any other traffic management measures that may impact on capacity, such as bus
lanes, traffic calming, parking controls and cycle-lanes.

(o] Zone co-ordinates; and

(o) Zone loading points (connections to the network).

Trip Demand Adjustment (Matrix Estimation)

Following calibration of the network, trip demand is adjusted in line with count data, so that
there is an improved agreement between counts and modelled flows. The base prior matrix
is fed into a SATURN programme called ME2. ME2 then adjusts origin-destination patterns to
produce a trip demand matrix that better replicates traffic counts when assigned to the
network. When this replication is satisfactory the matrix is said to be calibrated.

The prior matrix is adjusted only after all options for improving the network are exhausted.
Any matrix adjustment must significantly improve the match between observed and modelled
flows, and not introduce more trips into a zone than could realistically be expected. Controls
are placed on zones to ensure that the trip demand generated is sensible and in line with
census population and employment statistics.

The algorithm driving the ME2 estimation process tends to reduce long trips in place of chains
of short trips, especially when counts are spread over the entire area, which may not fully
reflect reality. Constraints are therefore placed on the adjustment process to protect the
number of movements and distribution of the through trips contained within the original car
trip matrix. By restricting such long through trips, the matrix adjustment algorithm is forced
to create or re-distribute short trips.

Detailed constraints were developed for all zones within the study area to ensure that the
ME2 process did not unrealistically alter trips entering/exiting the main areas of assessment.
Census Small Area Population Statistics (SAPS) 2016 and land-use data (Geo-directory) were
utilised to determine a range of the likely number of trips that would originate, or end, in each
zone and these were used as constraints in the matrix estimation process. In Summary:

o Residential Zones: The trip generation values from the prior matrix (Cordoned
SWRM) were utilised as minimum constraints for residential zones. Land use
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4.1.15

4.1.16

4.1.17

4.1.18

4.1.19

information identified through the creation of the LAM zone system gave a
breakdown on the approximate number of housing units in each residential zone.

(o) Employment Zones: Minimum constraints based on employment attractions,
within the NTA planning sheet for the SWRM cordon run were utilised to encourage
employment zones as destinations. Maximum constraints were applied to areas
within Mallow to reflect the amount of on-street parking available.

(o) Schools: Minimum constraints were applied to school zones based on the NTA
planning sheet. For the PM peak (17:00 - 18:00), constraints were applied to ensure
that no trips were attracted to school zones to reflect the fact that all schools would
be closed at this time.

o Heavy Vehicles: Constraints were applied on all residential and unsuitable zones to
ensure that HV traffic was not assigned to inappropriate zones in the LAM. For key
HV generators/attractors in the area, a possible range of values were defined based
on the surveys carried out in the area.

Calibration Statistics: GEH

The GEH statistic is a measure that considers both absolute and proportional differences in
flows. Thus, for high levels of flow a low GEH may only be achieved if the percentage
difference in flow is small. For lower flows, a low GEH may be achieved even if the percentage
difference is relatively large. GEH is formulated as:

GEH - (observed — modelled)?
0.5 x (observed + modelled)

The reason for introducing such a statistic is the inability of either the absolute difference or
the relative difference to cope over a wide range of flows. For example, an absolute
difference of 100 pcu/h may be considered a big difference if the flows are of the order of
100 pcu/h, but would be unimportant for flows in the order of several thousand pcu/h.
Equally a 10% error in 100 pcu/h would not be important, whereas a 10% error in, for
example, 3000 pcu/h might mean the difference between adding capacity to a road or not.

In general, the GEH parameter is less sensitive to the above statistical biases since a modeller
would probably feel that an error of 20 in 100 would be roughly as bad as an error of 90 in
2,000, and both would have a GEH statistic of roughly 2.

As a rule of thumb in comparing assigned volumes with observed flows, a GEH parameter of
5 or less would be an acceptable fit, while GEH parameters greater than 10 would require
closer attention.

The UK DMRB Volume 12a guidelines (Traffic Appraisal in Urban Areas) are a widely accepted
standard in Ireland (with Tll basing their guidelines on this document) that provides extremely
robust validation criteria to which certain types of highway models should adhere. This
document sets a guideline that 85% of links should have a GEH less than 5 (when measured
in vehicles per hour) as shown in Table 4-1 below. In addition, it is commonplace to establish
that 90% of assessment links have a GEH of less than 10 and that 100% of validation links have
a GEH less than 20.

Table 4-1: Calibration Criteria

Criteria Acceptability Guideline

GEH < 5 for individual flows > 85% of cases
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4.2 Model Calibration Results

4.2.1 Table 4-2 below summarises the GEH calibration results for the model after the matrix
estimation process, for each of the three modelled time periods. The full list of GEH results
for each traffic count location are presented in the accompanying calibration dashboards in

Appendix A.
Table 4-2: Count Validation Statistics (Post-Calibration)
GEH AM PM INTER-PEAK
GEH <5 99% 97% 98%
GEH <10 100% 100% 100%
GEH < 20 100% 100% 100%
Overall Average GEH 1.89 1.17 1.57

4.2.2  The figures demonstrate that an excellent calibration has been achieved in the model for the
morning, evening and inter peak periods, with overall GEH<5 of 99%, 97% and 98%
respectively, which falls well within TIl standards.

4.3 Link and Turn Flow Calibration

4.3.1 PAG (Unit5.1Table 5.2.2 and 5.2.3) says that both of the following two criteria should be met
in 85% of cases:

(o] Criteria 1: links should have a GEH value of less than 5;
(o] Criteria 2:

° where modelled flows are less than 700, the model flow should be within 100
vehicles of the count;

° where modelled flows are between 700 and 2700 the modelled flows should
be within 15% of observed flows; and

° where modelled flows are greater than 2700 the modelled flows should be
within 400 vehicles of the observed flows.

4.3.2  Table 4-3 presents the turn count calibration for counts used in matrix estimation. The results
indicate that the model s calibrated as per the requirements of PAG for turn flows. The tables
in Appendix A present the calibration results for each turn.

Table 4-3: % of Turns Achieving Calibration Criteria for Counts used in Matrix Estimation

INTER-PEAK
CRITERIA
LV HV LV HV
Flow 96% 100% 98% 100% 99% 100%
GEH 97% 99% 98% 100% 99% 97%

4.3.3  Again, these figures demonstrate that an excellent level of calibration has been achieved in
the model for the morning, evening and inter peak periods.
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4.4.2

4.4.3

4.4.4

4.4.5

4.4.6

Impact of Matrix Estimation on Trip Length Distribution

A further calibration step recommended by PAG is to compare trip length distributions for the
prior and post calibrated matrices to ensure they have not been distorted to any great extent
by the matrix estimation process. ME2 can sometimes generate increased short distance trips
to match count information, thus distorting the profile of trip making on the network. PAG
suggests that the coincidence ratio® should be used to compare trip length distributions
before and after estimation, with a desirable range between 0.7 and 1.0.

A coincidence ratio can be used to compare two distributions by examining the ratio of the
total area of those distributions that coincide. The coincidence ratio is defined as:

_ X{Min (TLDs,TLDf)}
~ Y{Max (TLDs,TLDf)}

CR

Where TLDs is the source trip length frequency and TLDf is the final trip length frequency. A
desirable range for the coincidence ratio is between 0.7 and 1.0 where a ratio of 1.0 suggests
an identical distribution.

Table 4-4 below outlines the coincidence ratios for each of the calibrated time periods
developed.

Table 4-4: Trip Length Analysis - Coincidence Ratios
MEASURE OF

AM PM INTER PEAK

FIT
Coincidence Ratio 0.77 0.76 0.74

The coincidence ratios suggest that, while there has been some changes in trip lengths, the
changes made during matrix estimation are within acceptable limits.

The graphs overleaf graphically present the change in trip length distribution for each model
period as a result of matrix estimation. These figures show that there have been some
changes to the trip length distributions. In general there is a slight drop in longer trips and a
subsequent increase in shorter trips. The changes overall are not large and therefore it is
considered that Matrix Estimation has not overly distorted the trip length distribution of the
prior matrices.

1 The coincidence ratio is a calculation used to examine the how well the total area under different distributions coincide, with a value of 1
representing an identical distribution.
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Figure 4-1: AM Peak Trip Length Distribution
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5.1

511

5.1.2

5.2

5.21

5.2.2

MODEL VALIDATION

Introduction

To ensure the robustness of the model, traffic flow validation was also carried out for counts
not initially included within calibration. Due to lack of ATCs (only 4 existed in the study area)
and to provide a wider dataset for flow validation, and ensure the robustness of the calibrated
model, the JTC turning flows were converted into link flows and their performance assessed.
This included some data originally used in calibration, however, it was manipulated to form a
new dataset for validation.

This provides a further check on the calibrated turning movements within the LAM. For
example, a junction arm may have a good GEH performance for one movement but not meet
the criteria for others. In this instance, it is likely that the modelled flows entering the junction
would not be correct and this would be captured in the JTC link flow validation exercise.

Link Validation Results
Table 5-1 below summarises the GEH link validation results for the model after the matrix

estimation process, for each of the three modelled time periods. The full list of GEH results
for each location are presented in the accompanying dashboards in Appendix A.

Table 5-1: Observed Vs Modelled Link Flows

GEH AM PM INTER-PEAK ‘
GEH <5 100% 98% 100%
GEH <10 100% 100% 100%
GEH < 20 100% 100% 100%
Overall Average GEH 1.8 1.6 1.0

The figures demonstrate that an excellent validation has been achieved in the model for the
morning, evening and inter peak periods, with overall GEH<5 of 100%, 98% and 100%
respectively, which falls well within Tl standards.
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5.3 Journey Time Validation

5.3.1  Asoutlined previously in Chapter 2, ANPR data (commissioned as part of the N/M20 scheme)
from 2020 was used to produce a set of observed journey times for use during model
development. This ANPR data included end to end journey times along the N20 in both
directions and from both N20 (North and South) locations to the N72 west of Mallow location.

5.3.2  Journey time data for the N72 and N73 sections were collected via Google Maps distance-
based Application Programme Interface (APIl). End to end journey times for these sections
were collected in both directions for the AM peak (08:00 — 09:00), Inter-peak (11:00 — 12:00),
and PM peak (17:00 — 18:00). The Journey time routes used for model validation purposes are
shown in the figures below.
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Figure 5-1 N20, N72 and N73 Journey Time Routes
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5.3.3
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Figure 5-2 N20 (N) to N72 (W) & N20 (S) to N72 (W) Journey Time Routes

PAG (Unit 5.1 Table 5.1.5) advises that modelled journey times should be within 15% of the
observed time (or 60 seconds if higher) in more than 85% of routes. Table 5-2 below outlines
the overall results for the cumulative route totals. The results show an excellent match to
observed data, with all but one cumulative route total (in the Inter Peak) not satisfying the
PAG criteria for each time period. A detailed breakdown is provided for each time period in
the subsequent section.

Table 5-2: Journey Time Validation Statistics

PAG CRITERIA AM PM INTER PEAK ‘
Cumulative Routes 100% 100% 89%
Individual Sections 100% 100% 89%

Route Totals 100% 100% 89%
Pass v v v

AM Journey Time Validation

The journey time results in Table 5-3 indicate a good correlation between modelled and
observed journey times in the AM peak with all route totals falling within 15% of the observed
journey times as per the PAG criteria.
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Table 5-3: AM Journey Time Validation Totals

ROUTE OBSERVED (SECS) MODELLED (SECS)  DIFF (%) PASS \
N20 NB 836 877 5% v
N20 SB 902 931 3% v
N20 (N) to N72 (W) 714 652 9% v
N20 (S) to N72 (W) 376 328 -13% v
N72 WB 1128 1126 0% v
N72 EB 1152 1119 -3% v
N73 SB 441 402 9% v
N73 NB 446 403 -10% v

PM JT Validation

5.3.5 The journey time results in Table 5-4 indicate a good correlation between modelled and
observed journey times in the PM peak with all route totals falling within 15% of the observed
journey times as per the PAG criteria.

Table 5-4: PM Journey Time Validation Totals

ROUTE OBSERVED (SECS) MODELLED (SECS)  DIFF (%) PASS \
N20 NB 915 996 9% v
N20 SB 867 869 0% v
N20 (N) to N72 (W) 715 613 -14% v
N20 (S) to N72 (W) 415 381 -8% \4
N72 wB 1249 1202 -4% 4
N72 EB 1305 1141 -13% 4
N73 SB 447 405 -9% v
N73 NB 451 406 -10% v

Inter Peak JT Validation

5.3.6  The journey time results in Table 5-5 indicate a good correlation between modelled and
observed journey times in the Inter-peak with only one route failing to meet the PAG criteria
(N20 South to N72 West ANPR route). The observed time for this route was taken from ANPR
data which is end to end and does not follow a defined path. The inter peak time for this route
(430 secs) is also greater than both the AM (376 secs) and PM peaks (415 secs) which suggests
that there may have a been an issue encountered during this time period or that the traffic
followed a more circuitous route which resulted in an abnormal observed time. All other
routes assessed fall within 15% of the observed journey times as per the PAG criteria.

N72-N73 Mallow Relief Road
Phase 2 Traffic Modelling Report 30060412
31/08/2021 Page 38/ 76



Table 5-5: Inter Peak Journey Time Validation Totals

ROUTE OBSERVED (SECS) MODELLED (SECS)  DIFF (%) PASS
N20 NB 917 835 -9% v
N20 SB 831 830 0% v
N20 (N) to N72 (W) 690 594 -14% v
N20 (S) to N72 (W) 430 301 -30% x
N72 wB 1288 1114 -14% v
N72 EB 1283 1111 -13% v
N73 SB 461 400 -13% v
N73 NB 444 401 -10% v

5.4 Calibration and Validation Summary

5.4.1  The previous two chapters provide an overview of the calibration and validation of the Mallow
local area traffic model which has been developed to assess the proposed route options for
the N72-N73 Mallow Relief Road Project. In summary:

(o) The NTA’s SWRM was used as a basis for development of the Mallow Local Area
Model with additional network and zonal detail added to more accurately
represent localised traffic movements;

(o) The model has been calibrated and validated in-line with TIl Project Appraisal
Guidelines and meets all specified criteria for both the AM, PM and Inter peaks;

o The LAM is fit for purpose, and represents AM, PM and Inter peak period base year
traffic conditions well, as demonstrated statistically through calibration and
validation.

o It provides a robust basis for assessing the proposed route alignment options as:

° The model realistically represents journey times;

° The study area is covered by a range of calibration counts;

° Trip length distributions have not been significantly altered during the Matrix
Estimation processes.
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6.1

6.1.1

6.2

6.2.1

6.3

6.3.1

6.3.2

6.3.3

6.3.4

FUTURE YEAR MODEL DEVELOPMENT

Introduction

This section sets out the development of the future year Mallow LAM models for the scheme
opening year (2027) and design year (2042). These forecast years will be used for assessing
the performance of the Scheme and for input into the design process.

Future Year Network Development

The future year networks include the different alignment options to be tested (outlined in
Chapter 1). The future year networks developed are:

(o] 2027 Opening Year; and
o 2042 Design Year.

Future Year Matrix Development

NTpM Forecasts

Origin and Destination growth rates for both the internal and external zones for light and
heavy vehicles were provided by Tl for the years 2016-2030, 2030-2040 and 2040-2050.
These years correspond with the NTpM forecast years. The growth rates were provided for a
low, central and high growth scenario. The low and high growth scenarios are based on the
CSO population and labour force projections for scenarios “M3F2” and “M1F1” respectively.
Low and High forecasts are used for the economic and environmental sensitivity tests
required as part of the project appraisal. The central growth scenario is based National
Planning Framework 2040 population and employment projections which were developed by
the Economic and Social Research Institute (ESRI). Growth beyond 2040 was assumed to grow
at a reduced rate.

The growth rates provided by TIl were annualised for each period and applied to the base
year values at a NTpM zone level. But as the Mallow LAM is very disaggregated in the study
area (compared to the NTpM), the growth was distributed as per land use growth forecasts
from Cork County Council, and as per zoned land due for residential and employment growth
in both the Kanturk Mallow Municipal District Local Area Plan (2017) and the Mallow Town
Development Plan (2005), for each forecast year to obtain future year values.

Future year trip distribution was undertaken utilising the furnessing distribution method.
Furnessing changes the demand matrix such that the matrix cells are adjusted until the row,
or origin, trip totals and column, or destination, trip ends match target values. These target
values are set by applying the Origin and Destination growth rates from the NTpM to the base
year trip end totals.

It was previously agreed that a single growth scenario is sufficient for this phase of the project
appraisal in order to compare the different options against each other on an equal basis. Once
a preferred option is selected, low, medium and high growth scenarios will be prepared and
the preferred option will be tested in these additional scenarios during Phase 3 of the project.
Additionally the preferred option will also be assessed using an alternative demand scenario,
to reflect a long-term increase in home working following the Covid-19 Pandemic.
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6.4 Goods Vehicle Growth

6.4.1  For the NTA’s Regional Models and therefore the LAM, Goods vehicle growth is assumed to
increase broadly in line with economic growth forecasts. CSO Gross Domestic Product (GDP)
forecasts have been used to derive a growth factor for HGV traffic for each of the Future Years
Assessed.

6.5 Vehicle Operating Costs

6.5.1  Vehicle Operating Costs (VOCs) were assumed to remain constant in real terms through time,
as recommended in the Tl PAG unit 5.1.

6.6 Future Year Matrix Totals

6.6.1 A comparison of the peak hour trip matrix totals for the Base Year, 2027 Opening Year and
2042 Design Year scenarios are outlined in the tables below, in terms of PCU’s (passenger car

units).
Table 6-1: Matrix Totals 2027 Opening Year
TIME
UNIT 2019 2027
PERIOD
AM PCUs 8,980 10,999
IP PCUs 5,668 7,131
PM PCUs 9,012 10,828
Table 6-2: Matrix Totals 2042 Design Year
TIME
UNIT 2019 2042
PERIOD
AM PCUs 8,980 11,746
IP PCUs 5,668 7,246
PM PCUs 9,012 11,774
6.7 Future Year Matrix Analysis

6.7.1  The Tl PAG require a quantitative assessment of the impact of the traffic forecasting process
to be undertaken to ensure that the process of applying traffic growth factors does not unduly
distort the trip matrix. These checks include assessing the following criteria:

(o) Trip Length Distribution;
(o] Trip End Growth; and
o Zone to Zone Growth.

Trip Length Distribution

6.7.2  The graphs below show the change in trip length distribution between the 2019 Base and
2042 Design Year for car trips in the morning peak hour, inter-peak hour and evening peak
hour respectively. In general these results show a slight reduction in short trips and a
corresponding small increase in longer distance trips.
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Figure 6-1: Change in Trip Length Distribution (Light Vehicles) — AM Peak
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Figure 6-2: Change in Trip Length Distribution (Light Vehicles) — Inter Peak
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Figure 6-3: Change in Trip Length Distribution (Light Vehicles) — PM Peak
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6.7.3

6.7.4

6.7.5

6.7.6

Trip End Growth

An assessment of the Trip End Growth (TEG) between the Base and Design Year demand in
the three time periods was undertaken to assess if there were any significant changes in
demand at trip end level when compared to the overall growth between the Base and Design
Year demand.

The assessment indicated that the percentage increase between several trip ends in the Base
and Design Year demand was significant but that the actual increase in the number of trips
was only minor. In order to assess the true magnitude of TEG, the GEH statistic was applied
to the Base and Design Year trip ends in order to take account of not only the difference
between the Base and Design Year demand, but also the magnitude of the difference.

Figure 6-4 - Figure 6-5 illustrate the GEH (>10) between the Base and Design Year demand in
the AM and PM Peak respectively. There was no GEH >10 in the inter peak so therefore there
is no figure for the inter-peak period shown below. PAG guidance on the GEH statistic
indicates that any GEH statistic above 10 warrants further investigation. As there was no
Heavy Vehicle Trip Ends with a GEH growth above 10 in any time period, the graphs below
only show the Light Vehicle Trip End growth above 10. The figures show a very small number
of origin and destination zones with a GEH statistic above 10 in all time periods.

A review was undertaken to assess the origin and destination trips end growth whereby a
GEH of 10 or more was calculated (4 origin zones in the AM, and 4 destinations zone in the
PM). The zones in question (are the same 4 in both the AM and the PM) reflect areas that are
zoned for residential growth in both the Kanturk Mallow Municipal District Local Area Plan
(LAP) and the Mallow Town Development Plan. The zones in question represent the UR5 zone
from the Town Development Plan and the following areas from the LAP —

(o) MW - R -03;
(o) MW — R - 04;
(o] MW —-R-07;
(o] MW - R - 08; and
(o] MW —R - 009.
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Figure 6-4: AM LGV Trip End Growth (2019 to 2040)
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Figure 6-5: PM LGV Trip End Growth (2019 to 2040)
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6.7.7  The same procedure for TEG was also undertaken for zone to zone growth. The GEH statistic
for each origin-destination pair was assessed to show any significant outliers or issues in the
AM, IP and PM Peak demand.

6.7.8  The GEH statistic on a zone to zone basis for each period is shown in Figure 6-6 to Figure
6-11.The figures show that there is only one GEH statistic greater than 10 in all three time
periods for both user classes. This occurs in the PM for a movement from the N72 (west of
Mallow) to one of the areas zoned for residential growth as per the Kanturk Mallow Municipal
District Local Area Plan (LAP). The absolute growth in pcus (passenger car units) is approx. 50
pcus on top of a base year value of approx. 3 pcus.

N72-N73 Mallow Relief Road
Phase 2 Traffic Modelling Report 30060412

31/08/2021 Page 45/ 76



Figure 6-6: AM Light Vehicle Zone to Zone Growth (2019 to 2042)
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Figure 6-7: AM Heavy Vehicle Zone to Zone Growth (2019 to 2042)
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Figure 6-8: IP Light Vehicle Zone to Zone Growth (2019 to 2042)
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Figure 6-9: IP Heavy Vehicle Zone to Zone Growth (2019 to 2042)
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Figure 6-10: PM Light Vehicle Zone to Zone Growth (2019 to 2042)
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Figure 6-11: PM Heavy Vehicle Zone to Zone Growth (2019 to 2042)
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7.1

7.1.1

7.2

7.2.1

7.2.2

7.2.3

7.2.4

7.3

7.3.1

7.3.2

ANALYSIS OF OPTIONS

Introduction

This section provides a summary of the performance of each option assessed, based on the
following analysis:

Network Performance Indicators

Journey Times

Reduction in Traffic through Mallow town
AADT Flows

00O0O0

Description of Forecast Scenarios

Do-Minimum Scenarios

The Do-minimum scenario is a reference case against which each of the options will be
assessed. In general, the Do-Minimum Scenario consists of the existing road network plus any
planned or committed schemes for the area.

Included as part of both the Do Minimum scenario for this modelling assessment are the
following Traffic Management proposals. These measures aim to make the town safer and
more attractive for vulnerable road users:

o 30 kph speed limit throughout the town of Mallow
(o) Reconfigured signal timings in the town to facilitate longer pedestrian / cyclist
crossing times

Do-Something Scenarios

A description (including a figure) of each of the Do-Something options can be found in Section
1.5 of this Report.

In addition to the Do-Minimum measures outlined above, a ban on HGVs travelling through
Mallow town (with unloading and loading of deliveries permitted only) has been assumed to
be in place in all Do Something scenarios. These traffic management measures are proposed
to compliment each of the N72-N73 relief road options and help to improve the existing
conditions for vulnerable road users in the town centre by providing a more suitable
alternative route for HGV traffic that does not need to stop in the town.

Network Performance Indicators

Network performance indicators for the 2042 Design Year are outlined in the tables and
figures below, extracted from the morning peak hour, inter-peak hour and PM Peak road
network assignments. The values presented are averages for Mallow town centre.

The following network statistics are presented for each scenario:

o Transient Queues: represents time spent in queues at junctions which are not over
capacity, for example, at a signalised junction where the queue is able to clear
during a single cycle. This is presented in total pcu.hours which is essentially the
volume of vehicles on the network multiplied by the time spent in transient queues.
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(o) Over-capacity queues: occur where the volume of turning movements exceed
junction capacity, such that a permanent queue builds — for example at a signalised
junction where a queue is unable to clear in a single cycle. Similar to transient
gueues, over-capacity queues are presented in total pcu.hours

(o) Total Travel Time: represents the total travel time for all vehicles on the network
in the modelled period measured in pcu.hours.

(o) Total Travel Distance: represents the total distance travelled by vehicles on the
road network in the modelled period measured in pcu.kms

(o) Average Speed: represents the average speed of all vehicles travelling on the
network within the modelled time period measured in kph.

Table 7-1: Network Performance Indicators (AM Peak — 2042 Design Year)

DO MIN OPTB OPTC OPTD OPTE

Transient
Queues 213 168 165 167 170
(pcu.hrs)
Over
Capacity
Queues
(pcu.hrs)
Total Travel
Times 1,179 1,108 1,116 1,117 1,124
(pcu.hrs)
Total Travel
Times 51,285 52,098 52,329 52,625 52,453
(pcu.kms)
Average
Speed 44 47 47 47 47
(km/hr)

20 3 3 3 3

7.3.3  An analysis of the AM peak network performance statistics indicates that, in general, all
options perform similarly to each other when the entire network is considered. All options
provide a relatively similar drop in overall network delay (i.e. queues) when compared against
the Do Minimum scenario (approx. 25% reduction for all options). They also all achieve a
similar average speed (3 kph increase) and total travel time. All options also experience a
marginal increase in the total distance travelled when compared to the Do Minimum, this is
to be expected given the alignment of each option which connects to the N20 north of Mallow
and therefore provides a slightly less direct connection to the Town Centre.
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7.3.4

Table 7-2: Network Performance Indicators (Inter Peak — 2042 Design Year)

DO MIN OPTB OPTC OPTD OPTE

Transient

Queues 100 90 92 93 95
(pcu.hrs)

Over
Capacity
Queues
(pcu.hrs)

Total Travel

Times 719 701 711 714 722
(pcu.hrs)

Total Travel

Times 36,033 36,925 37,135 37,445 37,480
(pcu.kms)

Average
Speed 50 53 52 52 52
(km/hr)

An analysis of the Inter peak network performance statistics again indicates that, in general,
all options perform similarly to each other when the entire network is considered. All options
provide a relatively similar drop in overall network delay (i.e. queues) when compared against
the Do Minimum scenario (between 5% — 10% reduction). They also all achieve a similar
average speed (2 — 3 kph increase) and total travel time. All options also experience a marginal

increase in the total distance travelled in the model compared to the Do-Minimum.
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Table 7-3: Network Performance Indicators (PM Peak — 2042 Design Year)

DO MIN OPTB OPTC OPTD OPTE

Transient
Queues 304 224 241 225 251
(pcu.hrs)
Over
Capacity
Queues
(pcu.hrs)
Total Travel
Times 1,481 1,338 1,321 1,351 1,361
(pcu.hrs)
Total Travel
Times 55,862 57,044 57,569 57,136 57,691
(pcu.kms)
Average
Speed 38 43 44 42 42
(km/hr)

65 27 10 25 19

7.3.5 In line with the analysis of the other two time periods, the PM peak network performance
statistics indicate that, in general, all options perform similarly to each other when the entire
network is considered. All options provide a relatively similar drop in overall network delay
(i.e. queues) when compared against the Do Minimum scenario (approx. 30% reduction for
all options). Of the options assessed, option C sees the largest decrease in queuing and the
largest increase in average speed.

N72-N73 Mallow Relief Road
Phase 2 Traffic Modelling Report 30060412
31/08/2021 Page 55/76



Queues Travel Times
400
2,000
350
300
1,500
- 20 27 - 25
2 361
S 200 1,351 1
g s
150 3 1,000
a8
7 241 P
100 224 225
50 500
0]
DM Option B Option C Option D Option E
0
m Transient Queues  m Over Capacity Queues Option B Option C Option D Option E
Travel Distance Avg Speed
120,000 &0
100,000 50
:
= 80,000 = 40
g X
- a1
a
60,000 g 30
wr
55.862 57,136 57.691
40,000 20
20,000 10
1] 0
oM Option B Option C Option D Option E Ciption B Option C Cption D Option E

N72-N73 Mallow Relief Road
Phase 2 Traffic Modelling Report 30060412
31/08/2021 Page 56/76




7.4 Journey Times

7.4.1 A journey time analysis has been undertaken for a number of routes through Mallow Town.
The routes assessed are shown in the figure below with the blue route representing the main
east to west movement along the N72 through Mallow town in both directions. The Red route
represents the primary north/south movement along the N20 and the purple route
represents the movement connecting the N72 to the N20 (North) in both directions.

7.4.2  The Do-minimum results are based upon vehicles travelling the exact routes in the figure
below while the results for each option are based upon vehicles travelling the equivalent
route end points via each new alignment. The results are summarised in the tables below for
all time periods.
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Figure 7-1: Routes used for Journey Time assessment
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7.4.3 In the AM peak hour, all options result in very similar journey times and result in a
considerable reduction in journey times on the majority of the routes assessed.

7.4.4  Inthe context of the N72 route (blue colour), Option B is the best performing option given its
closer connection to Mallow town and resulting shorter journey distance. It results in a
reduction of 63% in the westbound direction and 56% reduction in the eastbound direction.
Option C is the next best performing option when looking at the same route with a 54%
reduction in the westbound direction and 49% reduction in the eastbound direction. While
Options D and E are the worst performing options for this route with a 42% — 46% reduction
in the westbound direction and a 36% - 40% reduction in the eastbound direction. While these
are significant reductions when compared to the Do-minimum scenario, Options D and E
perform less well due to their connections to the N20 being the furthest north of all the
options.

7.4.5  For the N72 to N20 route (purple route), Options C, D and E all perform similarly with
reductions of between 75% - 77% forecast in both directions. This is due to their more
northerly connections to the N20 and thus having shorter distances to travel compared to
Option B. Due to the alignment of Option B (which connects close to Mallow town), it
performs slightly worse when compared to the other options, with reductions of between
64% - 67%.

7.4.6  The N20 route (red route) is the only route assessed to show a slight increase following the
introduction of the proposed options. This is due to each option connecting to the N20 with
an additional junction (currently assumed to be a roundabout) not present in the Do-
Minimum scenario. The resulting percentage increase in journey time is marginal (1%-3%
increase) and will amount to less than 30 seconds added to the overall journey time.

Table 7-4: Journey Time Comparison (AM Peak — 2042 Design Year)

JOURNEY TIME (MINS) DIFF (%)

OPTB OPTC OPTD OPTE OPTB OPTC OPTD OPTE

N20
Southbo 17.2 17.5 17.5 17.6 17.7 2% 2% 2% 3%
und
N20
Northbo 15.8 16.0 16.0 16.0 16.1 1% 1% 1% 2%
und
N72
Westbou 12.0 4.4 5.5 6.5 6.9 -63% -54% -46% -42%
nd
N72
Eastbou 11.1 4.9 5.7 6.7 7.1 -56% -49% -40% -36%
nd
N72 to
N20
Northbo
und
N20 to
N72
Eastbou
nd

20.0 6.7 4.7 4.6 4.9 -67% -76% -77% -76%

19.7 7.0 4.8 4.7 5.0 -64% -75% -76% -75%
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7.4.7 In the Inter peak, we see a similar picture with all options resulting in very similar journey
times and all having a significant impact on the routes assessed.

7.4.8  As with the AM peak hour, Option B is the best performing option in the context of the N72
route (blue route) given that it provides a closer connection to Mallow town and thus a
shorter journey distance. It experiences a reduction of 60% in the westbound direction and
59% reduction in the eastbound direction. Option C is the next best performing option when
assessing this route, with a 53% reduction in the westbound direction and 52% reduction in
the eastbound direction. While Options D and E are the worst performing options for this
route with a 40% — 44% reduction in the westbound direction and a 39% - 43% reduction in
the eastbound direction.

7.4.9  For the N72 to N20 route (purple route), Options C, D and E all perform similarly with
reductions of between 75% - 78% seen in both directions. As described above, this is due to
their more northerly connections to the N20 and resulting shorter distances to travel
compared to Option B. Due to the alignment of Option B (which connects close to Mallow
town), it results in marginally lower journey time savings compared to the other three options
with reductions of between 67% - 68%.

7.4.10 The N20 route (red route) in both directions is the only option to show a slight increase in
journey time of 1% to 3% as a result of the additional junction on the N20 norther of Mallow.

Table 7-5: Journey Time Comparison (Inter Peak — 2042 Design Year)

JOURNEY TIME (MINS) DIFF (%)
DO
MIN OPTB OPTC OPTD OPTE OPTB OPTC OPTD OPTE
N20
southbound 14.3 14.5 14.6 14.7 14.8 1% 2% 3% 3%
N20 . ) ) )
Northbound 14.5 14.6 14.7 14.8 14.8 1% 2% 2% 2%
N72
Westbound 107 = 5.0 6.0 6.4 -60% -53% -44% -40%
N72
Eastbound 10.9 4.4 5.3 6.2 6.6 -59% -52% -43% -39%
I\'l\'zrzt;zo':zn% 19.9 6.4 4.6 4.5 4.8 -68% -77% -78% -76%
'::gttbzl':‘:: 19.3 6.4 4.5 4.5 4.8 -67% -77% -77% -75%

7.4.11 Inthe PM, the results also follow the other two time periods with all options resulting in very
similar journey times and all having a significant impact on the routes assessed.

7.4.12 One notable difference to the other time periods analysed is that the introduction of the
proposed options results in a slight decrease in journey times northbound on the N20 (red
route). During the PM there is considerably more delay experienced than the AM and Inter-
peak periods and a number of junctions are operating close to, or over capacity. The
introduction of the various options, provides some relief to this congestion across the whole
network by providing an alternative route for some traffic and in turn leads to a marginal
reduction in journey times northbound along the N20 (-1% to -3%).
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Table 7-6: Journey Time Comparison (PM Peak — 2042 Design Year)

JOURNEY TIME (MINS) DIFF (%)

OPTB OPTC OPTD OPTE OPTB OPTC OPTD OPTE

SOU::i?)un g 153 15.5 15.6 15.8 15.8 1% 2% 3% 3%
N20 ) ) 0 :

Northbound 212 20.8 21.1 20.8 21.2 -3% 1% 3% 1%
N72

Westbound ~ 1® 4.5 5.3 6.2 6.7 -62% 55% 47% 43%
N72

Eastbound 17.1 4.6 5.9 6.8 7.3 -73% -66% -60% -58%

l\':':rzt;zo'\:lzn% 224 7.3 5.0 48 5.1 -68% 78% 79% 7%

'::gttb‘:):‘:: 21.1 6.6 47 45 49 -69% -78% -79% 77%

7.5 Reduction in Traffic through Mallow town

7.5.1  Currently Mallow experiences considerable congestion within its Town Centre. One of the
objectives of the Kanturk Mallow Municipal District Local Area Plan is to alleviate this
congestion and provide an improved environment and more accessibility for vulnerable road
users within Mallow. Therefore, an analysis has been undertaken to check the reduction in
traffic through Mallow town following the inclusion of each option. The results are presented
in the following tables for all traffic travelling through the town.

7.5.2  The results show that Option B is the best performing option in terms of removing traffic from
Mallow town across all time periods with a 9% reduction in the AM, a 12% reduction in the
inter peak and 14% reduction in the PM. While options C, D and E all produce very similar
results (6 — 7% in the AM, 9 — 11% in the inter peak and 11 — 12% in the PM.

Table 7-7: Reduction in Traffic (AM Peak — 2042 Design Year)

TOTALS (PCUS) DIFF (%)

OPTB OPTC OPTD OPTE OPTB OPTC OPTD

Total 5,055 4,592 4,699 4,735 4,727 -9% -7% -6% -6% ’

Table 7-8: Reduction in Traffic (IP Peak — 2042 Design Year)
TOTALS (PCUS) DIFF (%)

OPTB OPTC OPTD OPTE OPTB OPTC OPTD

Total 3,767 3,306 3,335 3,361 3,413 -12% -11% -11% -9% ’

Table 7-9: Reduction in Traffic (PM Peak — 2042 Design Year)

TOTALS (PCUS) DIFF (%)

DO
MIN

OPTB OPTC OPTD OPTE OPTB OPTC OPTD
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Total 5,456 4,683 4,775 4,857 4,841 -14% -12% -11% -11%

7.6 Annual Average Daily Traffic (AADT)

7.6.1  To estimate the annual average daily traffic (AADT) using Peak Hour Model outputs, factors
were developed that allowed extrapolation of peak hour traffic flows to AADT.

7.6.2  The Localised Period Count method for AADT calculation has been applied using the 4 ATC
count locations throughout the study area. This method combines localised count data with
nearby TIl permanent counters in order to estimate AADTSs.

7.6.3  PAGrecommends a daily flow profile is generated for the weekday for which the short period
traffic counts have been collated. In this case the short period data will be peak hour model
outputs. The peak hour models have been developed to represent the “average weekday”,
therefore, a daily profile for the average weekday was generated using two weeks of ATC data
gathered from May 2019.

7.6.4  Data from the ATCs was then classified into Peak (comprising AM Peak and/or PM Peak) and
Inter Peak periods. In performing this task, the following bands were used.

o AM Peak Period: The period from 06:00 to 10:00;
o PM Peak Period: The period from 16:00 to 20:00; and
o Inter Peak Period: The period from 20:00 to 06:00 and 10:00 to 16:00

7.6.5 To estimate the flow for a defined period (e.g. the AM peak) from the short period count, the
procedure is as follows:

Qx

PTC

AMx = ( ) X AMPTC

7.6.6 Where:

o AMXx = Annual Average AM Peak (06:00 — 10:00) traffic flow at location x

o AM_PTC = Annual Average AM Peak (06:00 — 10:00) traffic flow at Permanent
Traffic Counter

(o) Q_x = Short Period AM Peak traffic flow

(o] Q_PTC = Short Period AM Peak traffic flow at Permanent Counter, this should relate
to same Short Period as Q_x

7.6.7  The same process is applied to the IP and PM peaks and the result for all periods (AM, PM and
IP) is aggregated to give a value of AADT as follows:

AADT, = (AM,) + (IP,) + (PM,)

7.6.8  The above calculations were performed for the 4 locations of the ATC surveys illustrated in
Figure 2-1, providing AADT values for each of these locations. Similarly, this analysis provided
a relationship between the short period count (i.e. Modelled Peak Hour) and the Peak Period
(06:00-10:00) at each site and for each time period (AMx, IPx and PMx). A regression analysis
was then preformed at all locations to calculate the appropriate expansion factor to be
applied to model flows to estimate future year AADTs. The table below shows the expansion
factors calculated by time period and user class.
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Table 7-10: AADT Expansion Factors

TIME
LV HV
PERIOD
AM 2.49 3.22
IP 6.00 6.00
PM 2.83 3.25
N72-N73 Mallow Relief Road
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7.8 Route Option AADTSs

7.8.1  The forecast AADT flows for each option are presented in the tables and figures in the
following section of this report.

7.8.2  The results show that Option B has the highest forecast AADTs, followed by Option C in which
is then closely followed by Option D and finally Option E has the lowest AADT values. All of
the options assessed have very similar HGV flows using each proposed new road but due to
the varying level of traffic traversing each one, the HGV percentages appear different.

Figure 7-2: Option B AADT Locations
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Figure 7-3: Option C AADT Locations
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Figure 7-4: Option D AADT Locations
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Figure 7-5: Option E AADT Locations
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Table 7-11: Design Year (2027) AADTs

DO MINIMUM OPTION B OPTION C OPTIOND OPTION E
LOCATION TOTAL TOTAL TOTAL TOTAL TOTAL
AADT % HGV AADT % HGV % HGV % HGV % HGV
1 New Option AADT east of ; ; 5,953 19% 4,619 23% 4,133 26% 2,970 35%
new junction with the N20
New Option AADT in

2 between N72 and N73 - ; 3,823 11% 4,912 11% 4,909 11% 2,464 14%

junctions

New Option AADT west of o 0 0
3 new function with the N73 5,953 19% 4,133 26% 2,970 35%
4 N20 (J'\L';rctt:‘;f) R620 19,546 10% 19,867 11% 19,593 11% 19,655 11% 19,573 11%
5 N20 jion‘;:‘o cn’; N72 26,893 8% 27,995 9% 27,188 9% 27,124 9% 26,864 10%
6 N20 (South Model Entry) 22,696 8% 22,696 8% 22,696 8% 22,696 8% 22,696 8%
7 N20 (North Model Entry) 16,871 10% 16,858 10% 16,863 10% 17,092 10% 17,026 10%
8 R620 (Blackwater Bridge) 16,206 3% 14,849 0% 15,769 0% 15,513 0% 16,036 0%
9 R613 (W‘jztnc;;f):‘)‘“h View 11,417 3% 9,932 3% 10,650 3% 11,122 3% 10,979 3%
10 N72 (Wejt:zt?z :1 ;“mes Ave 6,667 4% 5,763 2% 5,434 2% 5,363 2% 5,904 2%
St Joseph's Road (East of

11 Castle Crest Spigot 2,082 4% 2,067 4% 2,373 4% 2,584 3% 2,038 4%

Junction)

Meadowlands (East of

12 Unamned Rural Junction - 2,105 5% 1,329 3% 1,936 5% 2,060 6% 2,061 6%

Golf Club)
13 N72 %Vnecs‘tti;:)%u 12,023 8% 12,051 8% 12,126 8% 11,767 8% 12,177 8%
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Table 7-12: Design Year (2042) AADTs

DO MINIMUM OPTION B OPTION C OPTIOND OPTION E
LOCATION TOTAL TOTAL TOTAL TOTAL TOTAL
% HGV % HGV % HGV % HGV % HGV
AADT AADT AADT AADT AADT
1 New Option AADT east of - ; 7,075 21% 5,753 25% 5,208 27% 3,890 36%
new junction with the N20
New Option AADT in

2 between N72 and N73 - ; 4,422 13% 5,727 12% 5,669 12% 2,907 17%

junctions

New Option AADT west of o 9 9
3 new Junction with the N73 7,074 21% 5,208 27% 3,890 36%
4 N20 (J'\lﬁrctt?oif) R620 21,887 11% 22,170 12% 22,071 12% 22,212 12% 22,024 12%
5 N20 ji‘;‘;:; ‘:; N72 30,087 9% 31,031 10% 30,127 11% 29,966 11% 29,981 11%
6 N20 (South Model Entry) 26,111 9% 26,111 9% 26,111 9% 26,111 9% 26,111 9%
7 N20 (North Model Entry) 19,393 12% 19,362 12% 19,449 11% 19,622 11% 19,535 12%
8 R620 (Blackwater Bridge) 17,713 3% 16,850 0% 17,483 0% 17,430 0% 17,737 0%
9 Re19 (W"jztnc;;g:‘;mh View 12,754 4% 11,005 3% 12,116 4% 12,307 4% 12,329 4%
10 N72 (Wejt:;?; ;?mes Ave 7,386 5% 6,386 2% 5,788 2% 5,892 2% 6,317 2%
St Joseph's Road (East of

11 Castle Crest Spigot 4119 2% 4,029 3% 4357 2% 4,552 2% 3,971 3%

Junction)

Meadowlands (East of

12 Unamned Rural Junction - 2,456 7% 1,709 5% 2,345 7% 2,433 7% 2,394 7%

Golf Club)
13 N72 93’:;;::)%21 13,313 9% 13,344 9% 13,153 9% 13,118 9% 13,198 9%
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ECONOMY

Preferred

Intermediate

Preferred

Preferred

Intermediate

Intermediate

8. EMERGING PREFERRED OPTION

SAFETY ENVIRONMENT ACCESSIBILITY

INTEGRATION

Intermediate Preferred Intermediate
Preferred Preferred Preferred Preferred Preferred
Intermediate Preferred Preferred Preferred Preferred
Intermediate Intermediate Preferred Preferred Preferred
Intermediate _ Preferred Preferred Intermediate
Intermediate _ Preferred Preferred Intermediate
Preferred Intermediate Preferred Preferred Preferred
Preferred Preferred Preferred Preferred Preferred
Intermediate Intermediate Preferred Preferred Preferred
Intermediate Preferred Preferred Preferred Preferred

8.1 Background

8.1.1 A comprehensive appraisal of the Route Options detailed in the preceding chapters has been
carried out using the multiple criteria process outlined by the Department of Transport in
their report 'Guidelines on a Common Appraisal Framework for Transport Projects and
Programmes (March 2016)'. This is in line with the approach of the Project Appraisal
Guidelines and considers each option under the following criteria:

Economy;

Safety;

Environment;

Accessibility & Social Inclusion;
Integration;

Physical Activity.

0000O0O

8.1.2 A summary matrix of the appraisal of each Route Option, using these six criteria, is included
in the Project Appraisal Matrix below in

8.1.3 Table 8-1 below.
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Table 8-1: Appraisal Summary Matrix

gl?Tl:(;EN ECONOMY SAFETY ENVIRONMENT ACCESSIBILITY INTEGRATION PHYSICAL ACTIVITY OVERALL

Option B Preferred Intermediate _ Preferred _ Intermediate
Option C Intermediate Preferred Preferred Preferred Preferred Preferred Preferred
Option E _ Intermediate Intermediate Preferred Preferred Preferred

Intermediate

Intermediate Preferred Preferred Preferred Preferred

Option B&C Preferred Intermediate _ Preferred Preferred Intermediate Intermediate
Option B&D Preferred Intermediate _ Preferred Preferred Intermediate Intermediate
Option C&B Intermediate Preferred Intermediate Preferred Preferred Preferred Intermediate
Option C&D Intermediate Preferred Preferred Preferred Preferred Preferred Preferred
Option D&B _ Intermediate Intermediate Preferred Preferred Preferred

Option D&C _ Intermediate Preferred Preferred Preferred Preferred
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8.1.4 Following the multi-criteria analysis described above, and careful consideration of all factors,
Option C was selected as the Emerging Preferred Option.

8.1.5  Full details of this appraisal and the selection of the Emerging Preferred Option are contained
in the Option Appraisal Report. The Emerging Preferred Option is presented in the figure
below.

Figure 8-1: Preferred Option
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9.

9.1

9.1.1

9.1.2

9.1.3

9.14

9.1.5

9.1.6

SUMMARY AND CONCLUSION

Summary & Conclusions
Model Development

This Traffic Modelling Report documents the development of the Mallow Local Area Traffic
Model (in accordance with Tl Project Appraisal Guidance) and its application to assist in the
Phase 2 Option Selection process for the N72-N73 Mallow Relief Road.

The LAM has been developed, calibrated and validated to reflect the observed base year
(2019) traffic conditions for the following time periods:

(o) AM Morning peak hour: 08:15 to 09:15
(o) PM Evening peak hour: 17:00 to 18:00
(o) Average hour during Inter peak: 10:00 to 16:00

The model has been calibrated and validated in-line with TIl Project Appraisal Guidelines and
conforms to all link calibration criteria specified in PAG Unit 5.1 (October 2016) for each
period modelled. The LAM is therefore considered fit for purpose and provides a robust basis
for assessing the proposed route options.

Option Assessment
The following indicators have been used to assess the performance of 4 options —

(o] Network Performance Indicators;

(o] Journey Times;

o Reduction in Traffic through Mallow town; and
(o] Forecast AADTSs.

The Network Performance Stats indicate that all options show a reduction on the total travel
time throughout the study area relative to the Do-Minimum scenario and provide a similar
average speed increase. In the AM, all four options all achieve a similar average speed
increase (3 kph increase) and a similar total travel time reduction (5 — 6% decrease). While in
the PM, they also all achieve a similar average speed increase (4 — 6 kph increase) and a similar
total travel time reduction (8 — 11% decrease).

The journey time analysis showed that all options result in very similar journey times and all
will result in significant journey time reductions on two of the three routes assessed. Each
option performs differently depending on the route examined which is to be expected given
that each option has different connecting points to the existing network. Notwithstanding
this, during the AM peak period, along the N72 route (blue route) through Mallow town,
Option B is the best performing route due to its close connection to Mallow town. It sees a
reduction of 63% in the westbound direction and 56% reduction in the eastbound direction.
Option C is the next best performing option for this route (N72) with a 54% reduction in the
westbound direction and 49% reduction in the eastbound direction. While Options D and E
are the worst performing options for this route with a 42% — 46% reduction in the westbound
direction and a 36% - 40% reduction in the eastbound direction.
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9.1.7

9.1.8

9.1.9

9.1.10

9.1.11

9.1.12

For the N72 to N20 route (purple route), Options C, D and E all perform similarly with
reductions of between 75% - 77% seen in both directions. This is due to their more northerly
connections to the N20 and thus having shorter distances to travel compared to Option B.
Due to alignment of Option B (which connects close to Mallow town), it experiences slightly
smaller reductions in journey times along this route (64% - 67%) when compared to the other
three options assessed.

The N20 route (red route) in both directions is the only route to not show a significant impact.
This is due to each option connecting to the N20 and thus adding a junction onto it (currently
assumed to be a roundabout) which is not in the Do-Minimum scenario. This adds a few
seconds onto the overall journey time. Although the percentage increase is marginal across
all time periods (generally between 1% - 3% increase).

One of the objectives of the Kanturk Mallow Municipal District Local Area Plan is to alleviate
congestion in Mallow town and provide an improved environment and more accessibility
within Mallow for a number of indicators most notably increased air quality and reduced noise
pollution. Therefore an analysis has been undertaken to check the reduction in traffic through
Mallow town following the inclusion of each option.

The results of this analysis show that Option B is the best performing option in terms of across
all time periods with a 9% reduction in the AM, a 12% reduction in the inter peak and 14%
reduction in the PM. While options C, D and E all produce very similar results (6 — 7% in the
AM, 9 —11% in the inter peak and 11 — 12% in the PM.

As all options involve the introduction of a HGV ban in the Town Centre, they all reduce the
number of HGVs travelling through the town of Mallow by the same amount (59% in the AM,
80% in the IP and 68% in the PM).

Preferred Option

Following a comprehensive Multi-Criteria Analysis (MCA) appraisal, which considers each
option in respect to various criteria, Option C has been selected as the Preferred Option.
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SYSTRA provides advice on transport, to central, regional and local government, agencies,

developers, operators and financiers.

A diverse group of results-oriented people, we are part of a strong team of professionals

worldwide. Through client business planning, customer research and strategy development we
create solutions that work for real people in the real world.

For more information visit www.systra.ie

Birmingham — Newhall Street

5th Floor, Lancaster House, Newhall St,
Birmingham, B3 1INQ

T: +44 (0)121 393 4841

Birmingham — Edmund Gardens

1 Edmund Gardens, 121 Edmund Street,
Birmingham B3 2H)J

T: +44 (0)121 393 4841

Dublin

2nd Floor, Riverview House, 21-23 City Quay
Dublin 2,Ireland

T:+353 (0) 1566 2027

Edinburgh — Thistle Street

Prospect House, 5 Thistle Street, Edinburgh EH2 1DF
United Kingdom

T: +44 (0)131 460 1847

Glasgow - St Vincent St

Seventh Floor, 124 St Vincent Street
Glasgow G2 5HF United Kingdom

T: +44 (0)141 468 4205

Glasgow — West George St
250 West George Street, Glasgow, G2 4QY
T: +44 (0)141 468 4205

Leeds
100 Wellington Street, Leeds, LS1 1BA
T: +44 (0)113 360 4842

London
3 Floor, 5 Old Bailey, London EC4M 7BA United Kingdom
T: +44 (0)20 3855 0079

Manchester — 16" Floor, City Tower
16th Floor, City Tower, Piccadilly Plaza
Manchester M1 4BT United Kingdom
T: +44 (0)161 504 5026

Newcastle

Floor B, South Corridor, Milburn House, Dean Street, Newcastle, NE1

1LE
United Kingdom
T: +44 (0)191 249 3816

Perth
13 Rose Terrace, Perth PH1 5HA
T: +44 (0)131 460 1847

Reading

Soane Point, 6-8 Market Place, Reading,
Berkshire, RG1 2EG

T: +44 (0)118 206 0220

Woking

Dukes Court, Duke Street

Woking, Surrey GU21 5BH United Kingdom
T: +44 (0)1483 357705

Other locations:

France:
Bordeaux, Lille, Lyon, Marseille, Paris

Northern Europe:
Astana, Copenhagen, Kiev, London, Moscow, Riga, Wroclaw

Southern Europe & Mediterranean: Algiers, Baku, Bucharest,
Madrid, Rabat, Rome, Sofia, Tunis

Middle East:
Cairo, Dubai, Riyadh

Asia Pacific:
Bangkok, Beijing, Brisbane, Delhi, Hanoi, Hong Kong, Manila,
Seoul, Shanghai, Singapore, Shenzhen, Taipei

Africa:
Abidjan, Douala, Johannesburg, Kinshasa, Libreville, Nairobi

Latin America:
Lima, Mexico, Rio de Janeiro, Santiago, Sdo Paulo

North America:

Little Falls, Los Angeles, Montreal, New-York, Philadelphia,
Washington

SVYSTUrA



