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1 Traffic Modelling — Main Report

The following tables outline the Route Options which were modelled for the traffic modelling
assessment. The various traffic modelling reports contained within this volume of the Route
Selection Report refer to the Route Options modelled by means of a ‘Saturn Coding Reference’. For
ease of interpretation these have been included in Table 1-1, Table 1-2 and Table 1-3. This is in
addition to the ‘Do-Nothing’ and ‘Do-Minimum’ scenarios.

Table 1-1: Stage 1, Part 1, Preliminary Options Assessment

Strategic Option Option Modelled Feasible Route Options Saturn Coding Reference
Strategic Option 1 Option 01A Option 01A OP1A
Option 01A/01B Option 01A/01B OP1B
Strategic Option 2 Option 02A Option 02A OP2A
Option 02A/02B Option 02A/02B OP2B
Strategic Option 3 Option 03 Option 03 OP3
Option 04
Option 10
Option 11
Strategic Option 4 Option 05 Option 05 OP5
Option 06 Option 06 OP6
Option 08 Option 07 OP8
Option 08
Option 09

Table 1-2: Stage 1, Part 2, Preliminary Options Assessment

Strategic Option

Option Modelled

Feasible Route Options

Saturn Coding Reference

Strategic Option 1

Option 01A-v2

Option 01A-v2

Option 1A_S1A

Option 01A/01B-v2

Option 01A/01B-v2

Option 1B_S1B

Strategic Option 2

Option 02A-v2

Option 02A-v2

Option 2A_S2A

Option 02A/02B-v2

Option 02A/02B-v2

Option 2B_S2B

Strategic Option 4

Option 05 Option 05 Option 5
Option 12 Option 08-v2 Option 8
Option 12
Option 12-v2
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Table 1-3: Traffic Modelling Test 3 — Stage 2, Project Appraisal

Strategic Option

Option Modelled

Feasible Route Options

Saturn Coding Reference

Strategic Option 1

Option 01A-v2

Option 01A-v2

Option 1A_S1A

Strategic Option 4

Option 05

Option 05

Option 5

Option 12

Option 12

Option 12

1-10

B SLIGO
COUNTY COUNCIL
N

| National Roads Project Office, Sligo County Council |



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

JACOBS

N16 Route Selection Study
Sligo County Council

Final Report

32106101 Report 31
May 2017

1-11

}S.‘«lj'{ ‘01\(1:"
) COUNTY COUNCIL
| National Roads Project Office, Sligo County Council | i

T
{
A



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

N16 Route Selection Study Final Report JACOBS

N16 Route Selection Study

Project No: 32106101

Dacument Title: N16 Route Selection Study Final Report
Document No.: 32106101 Report 31

Revision: 3

Date: May 2017

Client Name: Sligo County Council

Client No:

Project Manager: Paul Carroll

Author: Luke Beagon

File Name: N16 Final Report

Jacobs Engineering Ireland Limited

Merrion House
Merrion Road
Dublin D04 R2C5
Ireland

T +353 1 269 5666
F +353 1 269 5497
www.jacobs.com

© Copyright 2017 Jacobs Engineering Ireland Limited. The concepts and information contained in this document are the property of Jacobs. Use
or copying of this document in whole or in part without the written permission of Jacobs constitutes an infringement of copyright.

Limitation: This report has been prepared on behalf of, and for the exclusive use of Jacobs' Client, and is subject to, and issued in accordance with, the

provisi of the b Jacobs and the Client. Jacobs accepts no liability or responsibility whatsoever for, or in respect of, any use of, or reliance
upon, this report by any third party.

Document history and status

Revision Date Description =% Checked Review Approved

0 March 2017 Draft for Client Review LB DB JPF PC

1 March 2017 Client comments Le [3]=] JPF PC

2 March 2017 TUBA Residual Period LB DB JPF PC

3 May 2017 Option 12 model refinement LB DB JPF PC
32106101 Report 1-12

}S.‘«lj'{ ‘01\(1:"
) COUNTY COUNCIL
| National Roads Project Office, Sligo County Council | i




N16 Sligo to County Boundary

Route Selection Report, Volume 2, Engineering, PART A

N16 Route Selection Study Final Report JACOBS

Contents

1. Introduction... L sl e e e e S e 4
1.3 BACKOIOUING L.ttt ettt 4
1.2 PUTPORE OF FRBRIDE: v vvsenisrcasiovion i s v ossiss v edetd it 05T 8P A e VS R S K s 4
13 Report: SIcture:umnnimamnnuaianmaiinaainnidiamniaeniansisuns i iieheans 4
2. Modelling Methodology .. S PP R A R Ay R ARSI P O B SR 5
21 [ el ]| [l I A oo o Tod o O OO PP P PR PRTPPURPPRE 5
241 2008 SATURN MOGEI. ...t 5
2.2 Proposed Modelling Approach

221 Update SATURN Macro Model

222 Proposed Model EXTENTS ... ..o
223 Summary of Changes to the SIIgo MOGEIS ... ..cccoiiiiiiii e 7
3. L= o3 = L= T oo [ =T o o | R 9
3.1 BACKGIOUND ... e e 9
3.2 Review of EXIStING Data SOUrCES ...t e 9
3.21 Tl Traffic Monitoring Unit Online Data Portal.... .9
3.2.2 NTA National Traffic Count DatabasSe ... ..o e 9
3.3 New Survey Data REGUINEIMENTS ....c..o. i e et e 11
3.3 JUnction TUMING COUMES. ... oot 1
3.3.2  Pedestrian COUNES ... ..o e 11
3.3.3  Automatic Traffic COUNES ... e 1"
3.3.4  JoUrNeY TIME ROUIES ..o e 14
4. Sligo SATURN Network Development ... ... ssssse s sms s s s s e s e s 16
41 MOGEIIEA PEIIOUS .. ... ettt ettt 16
42 2015 SATURN NEIWOTK . ... e e 16
421 Network Extents

422 NetWOTK COUING ... o e
423 Saturation Flows

424 SPEEd FIOW CUMNVES ..o e 19
43 ZONE SYSIEIM Lo 19
4.4 SUMMAIY oo et e et e 20
5. SATURN Demand Matrix Development ... miemmssmasmsss s -
51 PHION MaITICES L. e e ettt 22
511 Sligo SATURN Model 2008 Base MatriCes . ... 22
512 NTPM 2013 Base MatliCes ... e 22
5.1.3  Development of the Prior MAIHICES ...t e en e er e 22
52 MEEMIX EStMETION .. e e et 22
6. SATURN Maodel Calibration and Validation ..........cccciviiiniininiiiiiianen R—l
6.1 Background

6.1.1 Calibration and Validation Requirements. ... 24
6.2 Model Calibration... .. .. ..o e et 24

B SLIGO
COUNTY COUNCIL

| National Roads Project Office, Sligo County Council | WA

1-13



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

N16 Route Selection Study Final Report JACOBS

G2 T SO CRIIDIELION ot wvimimaimms s s ounnuisnsns i i oA R RE AR RS v SRR A T e s 24
822 Tum Count Comelation . .ammimainiamimnminm i i SR s s s 25
B.2.3 Al Dra N SUMITIBIY 1. ettt ettt e ers e er e sr e e e e e et e e1e e e e e ea e e e g e e e 27
6.3 Model Validation . ... e 27
6.4 2015 Base Sligo SATURN Madel Calibration and Validation SUMMAany ... 29
7. Forecast Demand Growth R R Pk e G R RS R 30
71 FOIECAST SCENAMOS. ..o i e et e 30
7.2 Derivation OF GROWEN ... e 30
7.3 Review of Forecast Demand Growth ... 32
7.4 Expansion to Annual Average Daily TraffiC..............oi 32
8. Route Selection ASSE@SSMENT ......c.ceiiii i rr s e mr e e s e s er e e 35
8.1 T O UCTION . e e et 35
8.2 Summary of N16 KPI Testing Technical Note (December 2016) ... 35
8.3 Summary of N16 KPI Sensitivity Testing Technical Note (January 2017) ... 38
8.4 RouUte SeIECtioN ASSESSIMENT ... o e e 41
8.41  Model RefiNEMENTS. ..o e 41
B.4.2  AADT ONTE NTB oo ettt M4
B.A3  AADT 0N the NG ettt 45
B4 4 AADT 0N the N e et 46
8.4.5 Journey Times from the Leitrim county boundary to the N4/ N15/ N16 junction ... 47
8.46 Journey Times from the Leitrim county boundary to Sligo City Centre.................coco 50
8.4.7  NetWOrK QUELING ...t e e 51
8.4.8 Overall Network OPerations ..o e 52
8.4.9  VEhICIE EMISSIONS ..o e e e 53
8.4.10 Summary of Route Selection ASSESSMENL........ooiiii e 93
9. Economic Analysis..

9.1 TAEFOOUGTION ... e e et et e
9.2 Key Appraisal Parameters and ASSUMPHIONS ...t 54
9.3 COST ESHIMAIES .. e 54
931 DO MiNIMUM COSES ... e e 54
9.3.2 DO SOMENING COSES. ..ottt ettt e e 55
94 Economic Appraisal to Forecast Year 2047 ... 55
9,41  Summary of Benefits ... 25
942 Economic Appraisal ResUltS. ... 56
9.5 Economic Appraisal including Residual Period 0 2077 ... 57
9.6 Economic APPraisal SUMIMIBIY ........ooii et ettt et o7
10. Summary and Conclusions e nEE AR AR A R AT S e

Appendix A. AM Calibration Data
Appendix B. IP Calibration Data
Appendix C. PM Calibration Data

i Y
e | National Roads Project Office, Sligo County Council | \ Tl

1-14



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

N16 Route Selection Study Final Report JACOBS

1. Introduction

1.1

Background

Sligo County Council (SCC) is undertaking a study on route selection for the N16 between the Leitrim County
boundary and the junction of N4/N15 in Sligo City. SCC has commissioned Jacobs Engineering Ireland Ltd.
(Jacobs) to undertake the ftraffic and transport element of the route selection process. The N16 upgrade
comprises an off-line single carriageway arrangement which will provide an improved alignment to the existing
sub-standard M16 route.

This N16 Route Selection Study Report should be read in conjunction with the two previous Key Performance
Indicator (KPI) reports issued in December 2016 and January 2017. In the N16 Key Performance Indicator
Testing Technical Note (December 2016) nine options were assessed of which the Do Minimum scenario and
three emerging options were taken forward for sensitivity testing in the N716 Key Performance Indicator
Sensitivity Testing Technical Note (January 2017).

In addition to these KPI reports the N16 Traffic Modelling — Interim Technical Note issued in May 2016 should
also be read in conjunction with this report. The Interim Technical Note presented the approach, methods,
processes and outcomes from the SATURN model development for the MN16 National Road Upgrade Scheme
appraisal and allowed for initial options refinement and design changes.

1.2

Purpose of Report

The purpoase of this report is to outline;

1.3

How the SATURN model used in the KFI testing process was developed and validated in accordance
with the Tl 2016 Project Appraisal Guidelines (PAG);

The scheme assessment findings of the initial KPI Testing Technical Note {December 2016),

The scheme assessment findings of the KPI Sensitivity Testing Technical MNote (January 2017) of the
three emerging options;

The scheme assessment findings of the three refined emerging options,
The economic appraisal of the three refined emerging options using TUBA, and
The Identification of the preferred option for the N16 Route Selection Study.

Report Structure

The report is divided into the following sections:

* & & & & & & 8

Section 2 — Modelling Methodology,

Section 3 — Traffic Data Collection;

Section 4 — Model Network Development;

Section 5§ — Demand Matrix Development;

Section 6 — Model Calibration and Validation;

Section 7 — Forecast Demand Growth and Refined Matrices;
Section 8 — Scheme Assessment;

Section 9 — Economic Analysis; and

Section 10 — Summary and Conclusions.

:‘S.\l;{ ‘({\(ﬂ'
) COUNTY COUNCIL
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2. Modelling Methodology

21 Modelling Approach

The proposed scheme was modelled using the macro modelling software SATURN. This modelling was
undertaken through the uplift of available existing base model networks. Available base matrices were uplifted
using TII's National Transport Model (NTpM).

Using previous base network and matrices from 2009 developed for the N15 Realignment, the 2015 base
SATURN macro model was tailored and uplifted to suit the requirements of the proposed scheme in terms of
size and scope and to reflect some software advances. The 2015 model still includes detail of the area
surrounding the Sligo urban area, identifying wider urban and regional impacts of the proposed scheme.

The following section provides a more comprehensive overview of the existing Sligo SATURN model.
2141 2009 SATURN Model

The 2009 Base Model, developed using SATURN Version 10.5.12, was built in order to model proposed
options, forecast traffic volumes and undertake economic appraisal of the proposed N15 Sligo-County Boundary
Realignment project between Sligo City and the Leitrim border east of Mullaghmore.

This model was built by Ryan Hanley WSP/Colin Buchanan and featured 221 nodes and 82 zones. It was a
simulation-type network in its entirety, i.e. with no buffer network area. Figure 2.1 shows the extents of the 2009
Base SATURN Model which extends to the Sligo-Leitrim County Border.

The speed-flow relationship used in the 2009 base model was developed using the Irish COBA software
package. Speed-flow curves used for the links in this model were grouped into eleven categories with each
assigned a speed-flow curve from COBA. Due to differences between COBA equations and those used in
SATURN, regression analysis was used in order to estimate the best fit curves for use in the model.

This model featured three time periods: AM, Interpeak (IP) and PM. For both the AM and PM periods a one-
hour peak was modelled: 08:00 — 09:00 and 17:00 — 18:00 respectively. For the IP period an average interpeak
hour was used.

Traffic data including tumning movement counts (manual classified counts), queue length surveys and journey
time surveys were undertaken throughout Sligo City and the N15 Sligo City to Sligo / Leitrim county boundary
area. This data, dated September 2005 and May/June 2009, was used to replicate traffic flows in the study
area. These surveys were also used during the Matrix Estimation, Calibration and Validation phases of the
2009 base model build.

The demand matrices used for the 2009 Base Model were developed and based on a series of Roadside
Interviews carried out in September 2002. This information had been processed into appropriate formats to aid
matrix development and there were two category matrices in the 2009 base: Light Vehicles and Heavy Vehicles.

Network calibration and validation of the base model was undertaken to observed traffic data. The following
criteria outlined in TlI's Design Manual for Roads and Bridges (DMRB) were used for calibration:

1. For observed flows of less than 700 Passenger Car Units (PCU), the absolute difference between
moedelled and cbserved flow must be less than 100 PCU. For flows between 700 and 2,700 PCU, the
absolute percentage difference must be less than 15%, while for observed flows of more than 2,700
PCU, the absolute difference can be as much as 400 PCU, DMRB states that at least 85% of count
sites should pass the percentage difference of 15%.

2. The second criterion for assessing the goodness of fit of a model is the calculation of the GEH value for
each observed value. DMRB states that at least 85% of count sites should pass the percentage
difference of 15%.

B SLIGO
COUNTY COUNCIL

| National Roads Project Office, Sligo County Council | WA
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For criterion 1, 97.9%, 94.8% and 91.9% of cases passed for the AM, Interpeak and PM respectively. For
criterion 2, 85.9%, 94% and 75.6% of cases passed for the AM, Interpeak and PM respectively.

The model was also validated against counts not used on the calibration phase. This achieved 67.0%, 70.7%,
and 58.5% for the AM, Interpeak and PM respectively.

A comparison of modelled versus observed Journey Time Survey Routes identified that five out of eight
modelled journey time routes were within 15% difference of the observed for the AM and PM periods. Two out
of two madelled journey time routes available for the Interpeak period were within 15% of the cbserved values.

‘ Sligo Town
N4 Corridor e

Figure 2.1: 2009 Base SATURN Model

1-17
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22 Proposed Modelling Approach

221 Update SATURN Macro Model

A comprehensive macro model using SATURN was generated through the uplift of the existing traffic demand
and extension of its road network. The 2008 base SATURN model was uplifted to 2015 levels in order to model
and forecast the impact of the proposed scheme. The 2009 base network was cordoned along the N15 corridor
to remove excess network detail.

Existing demand matrices were revised according to network changes made. This included the removal of
zones now redundant following the cordoning of the 2009 base network. These matrices were also uplifted to
2015 levels using indices from TlI's NTpM.

Where required, new features available in more recent versions of SATURN were used to enhance network
performance.

222 Proposed Model Extents

Figure 2.2 outlines the outer boundary of the extents of the SATURN model used for the proposed scheme.
This illustration shows the extents of the overall SATURN model network and the existing N16 alignment.

223 Summary of Changes to the Sligo Models
Table 2.1 outlines the overall changes undertaken for the 2015 SATURN Model uplift.

Table 2.1 : Summary of Changes to SATURN Model

2009 Base Model 2015 Base Model

SATURN version 10.5.12 11.3.03G

Base year 2009 2015

Zoning 82 zones 63 zones

Simulation / Buffer Area All Simulation, No Buffer All Simulation, No Buffer

Use of Flare Coding Functions Mot available in Version 10.5.12 Flares coded along N4 Inner Relief Road

Metwork Extents Comprehensive detail along N15 MN15 cordoned at Cashelgarran

corridor to Leitrim Boundary Additional detail provided along N16

carridor to the Leitrim Boundary

B SLIGO
COUNTY COUNCIL
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Figure 2.2: Extent of Saturn Model

1-19

@ B SLIGO
? COUNTY COUNCIL

e | National Roads Project Office, Sligo County Council | I



N16 Sligo to County Boundary

Route Selection Report, Volume 2, Engineering, PART A

N16 Route Selection Study Final Report JACOBS

3. Traffic Data Collection

3.1 Background

In order to calibrate and validate the model to existing base conditions, appropriate levels of up-to-date traffic
count information was required. This information included Junction Turning Counts at key junctions, Automatic
Traffic Counts, Journey Time Routes and Queue Length Surveys. |t was crucial that the data used in the
model's development was gathered during a period which was deemed to be neutral and avoided school
holidays, periods of road works, extreme weather events, protests/strikes, road traffic accidents, traffic signal
failure and any other events which may have compromised the gathered data being representative of typical
traffic levels.

3.2 Review of Existing Data Sources

In order to scope out the level of traffic surveys required, a gap analysis was carried out in the context of the
traffic data already available. This gap analysis was carried out in the context of data available in the study area
from TII's permanent traffic counters and the National Transport Authority's (NTA) Traffic Count Database. This
gap analysis reviewed data available from Tll and the NTA, and the appropriateness of data available from each
source with a view to reducing the net amount of locations required for data procurement.

3.21 TII Traffic Monitoring Unit Online Data Portal

TI's online traffic data portal was used to identify existing permanent induction loops in and around the study
network for which comprehensive, year-round traffic data was available. Unfortuanlety only one site was
available, located along the N4 mainline just north of the N9 junction, south of Sligo. This data source was very
useful as it contained detailed up to date information.

322 NTA National Traffic Count Database

The NTA has recently developed a Traffic Count Database. Unlike the Tl system, this database stores historical
traffic count information gathered in temporary traffic surveys. This data pool was developed during a request
made by the NTA to local authorities nationwide for available datasets. Originally developed for the NTA’s
Regional Transport Models, this data pool was developed into an online interactive dataset repository for the
use of local authorities nationwide to aid and assist their infrastructural projects. Locations for which data was
available from the NTA in the study area before surveys were commissioned are outlined in Figure 3.1.

The 22 available datasets for the study area were reviewed in the first instance. Following this analysis, further
traffic surveys were commissioned in order to fulfil the medelling requirements of the proposed scheme.

B SLIGO
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Figure 3.1: NTA Traffic Count Database - Availability in Sligo
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3.3 New Survey Data Requirements

Following the gap analysis of the existing survey data, additional survey requirements were identified and
agreed with SCC based primarily on the modelling requirements for the proposed scheme. Junction Turning
Counts, Pedestrian Counts, Automatic Traffic Counts and Journey Time Surveys were undertaken across Sligo
City and the surrounding area. These surveys were uncertaken as follows:

* Junction Turning Counts: 43 locations for a 12 hour pericd (07:00 — 19:00)

s Pedestrian Surveys: 30 locations for a 12 hour period (07:00 — 19:00)

 Automatic Traffic Counts: 17 Locations for a 2 week period; 2 locations for a 24 hour period
 Journey Time Surveys: 8 Bi-directional routes undertaken a minimum of 8 times during each time period

The final specification of locations identified for traffic surveys by Tracsis was outlined spatially in a regional and
urban context in Figure 3.2 and Figure 3.3. These locations and types are outlined in further detail in Section
33110334

3.3.1 Junction Turning Counts

A number of 24-hour Junction Turning Count (JTC) surveys were undertaken at junctions identified in Figure 3.2
and Figure 3.3. The collection of the stratified individual turning movements typical of this type of surveying
provided a comprehensive level of detail with which to calibrate the traffic model, particularly beneficial in a
model with a detailed central urban area such as Sligo City. JTC surveys were undertaken on 22M September
2015. A small number of these were repeated on the 22" Cotober due to minor localised traffic implications.
The sites identified for JTC surveys were based not only upon model requirements for the proposed scheme,
but also with a view to ascertaining any cross-country flow along regional roads in the wider regional area.

33.2 Pedestrian Counts

Pedestrian surveys were undertaken within the central areas of the model network, predominantly around Sligo
City, at key locations of heavy pedestrian traffic. Pedestrian data was always recorded concurrent with the
execUtion of a JTC, although not every junction surveyed by JTC had pedestrian data collected. Data was
collected for pedestrian movements across each arm of the locations in Figure 3.3. These surveys were also
undertaken on 22™ September 2015.

3.33 Automatic Traffic Counts

Automatic Traffic Counts (ATC), using pneumatic tube counting equipment, were used for the calibration of the
model. The sites identified for ATC surveys were based not only upon model requirements for the proposed
scheme, but also with a view to ascertaining any cross-country flow along regional roads in the wider regional
area. ATC sites surveyed are identified in Figure 3.2 and Figure 3.3 and were carried out over a two-week
period starting 21 . September 2015, providing a robust, comprehensive dataset.

A small number of locations identified for ATC survey were captured by a ‘link count’ type survey. Link count
surveys were undertaken using camera equipment and were undertaken in certain locations where an ATC was
not feasible or appropriate due to operational reasons or pedestrian safety. They also gathered classified bi-
directional traffic flow along specified links. These were executed for a 24 hour period rather than two weeks.

To supplement the outputs from the aforementioned ATC surveys, data readily available from the TII permanent
counter on the N4 between the N3 junction and Carrowroe junction was used.
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Figure 3.3: Sligo Urban Area Data Collection Locations
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3.34 Journey Time Routes

Journey Time Data, replicating congestion and delays within the network area, were gathered for the validation
of the model. Four bi-directional routes, outlined in Figure 3.4, were strategically selected for validation
purposes. The selected routes included movements along the existing N16 between the Leitrim County
Boundary and the Abbvie Roundabout, key arterial routes, throughout the city centre, and over bridge crossings
of the Garavogue River.

The Garavogue River was a key screenline in the study area. Crossing points along the river are central to the
network’s performance and were required to be adequately represented in Journey Time Surveys.

The journey time routes selected ensured that:
e The N4-N15 corridor was adequately represented including key turning movements
« City Centre traffic was adequately represented
e Crossing points on the River Garavogue screenline were adequately represented
Journey time information was gathered for the identified routes for the following time periods:
« AM (07:00 — 10:00)
e Interpeak (11:00 —15:00)
« PM (16:00 — 19:00)
Between 8 and 14 runs were undertaken on each route per time period, depending on the particular length of

the route and specific time pericd. More runs were achieved during the Interpeak due to the larger time range
involved. These were undertaken on either the 22™ September 2015 or the 20" October 2015.
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4. Sligo SATURN Network Development

This chapter outlines the updating and the development of the Sligo SATURN model road network. SATURN
software version 11.3.03G was used for this modelling exercise. The base year network was coded as 2015
and network wide improvements/upgrades that were carried out on the ground since the 2009 base model were
included in the network update.

4.1 Modelled Periods

Similar to the original model three different base models have been used as part of this study: AM, Interpeak
(IP) and PM. The road network is the same across all three models with the only difference being signal timings
and observed traffic data. For both the AM and PM periods a one hour peak was modelled: 08:00 — 09:00 and
17:00 — 18:00 respectively, both periods corresponding to the periods of peak flow across the network. For the
IP Period an average Interpeak hour was used.

Section 3.2 of Unit 5.1 in the TIl PAG outlines the inclusion of these three periods is recommended so the
model is representative of different time periods during the day and the associated tidal flows “in order to
facilitate an accurate cost benefit appraisal’.

4.2 2015 SATURN Network
4.21 Network Extents

A visual schematic of the previous base network (2008) supplied to Jacobs is outlined in Figure 4.1. This model
was developed primarily for the purposes of the realignment of the N15 Nationa! Primary Route between Sligo
City and the County Boundary with Leitrim. Consequently a significant amount of detail of local and regional
roads within the Study Area Corridor was included in that base network. The following is an outline of how the
2009 Base Model was tailored for the needs of the proposed scheme.

The previous 2009 base network was cordoned in the vicinity of the townland of Cashelgarran, west of
Benbulbin Mountain along the N15 route corridor. It was concluded that the level of network detail along the
N15 corridor north of this point was not appropriate to be included in the updated 2015 Base Model due to its
distance from the proposed scheme study area and the likely area of influence of the scheme. Network detail in
this particular area was developed in the 2009 base network primarily for the N15 realignment. Figure 4.1
shows the 2009 base network including the point at which it was cordoned. Network detail north of this point
was removed.

The new network detail required in the 2015 update includes the Clarion Road, AbbVie Roundabout, the N16 to
the Leitrim Boundary, and local road connections to the N16. Figure 4.2 illustrates the additional network
extents coded in the 2015 base model.
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Figure 4.1 : 2009 Base Network with Cordoning Point
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| / —_— New N16 Corridor Network Detail

N4 Urban Improvement Study Area

Fad \‘ - New Western Distributor Road Detail
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N15
Rosses Point

N4 £ : 5

Figure 4.2 : 2015 Base Model

422 Network Coding

In addition to cordoning and extending the model to meet the requirements of the proposed scheme
assessment, there were significant on-site network changes introduced since the previous model was

developed in 2009. These network changes were required to be included in the 2015 base model.

The following is a list of network changes made in the Slige Urban Area to the 2009 base model by Jacobs to
refresh the simulation network to the 2015 baseline:
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1. O'Connell Street de-pedestrianised: This link was included in the model with one lane northbound
with right turn only onto Hyde Bridge;

2. Section of Western Distributor Road: {Ballydoogan Rd - Strandhill Rd), circled in green in Figure 4.2,

3. Markievicz Road/Stephen Road/Hyde Bridge: Bridge approach and Stephen Street approach to
junction narrowed to 1 lane each;

4. Right turn from Fish Quay to Wine Street: is coded in existing base model. Right Turn movement
barred;

5. Barred Right Turn: from Union Street to Lord Edward Street;

6. Barrack Street movement restrictions: at northern end junction with N4/N15/N16 (central reservation
at end of N16; and

7. Hughes Bridge widening: three lanes southbound, two lanes northbound.

SATURN version 11.3.3 provides the capability to code and model short turning lanes in greater detail than
previously, through the use of “flares”. This new feature is a more recent addition to the SATURN software, and
allows shorter turning lanes to be coded into the SATURN network with a stacking length in a number of PCUs.
This feature more accurately simulates shorter left or right turning lanes at the stop lines of junctions where the
road on the ground widens at the end of a link. Flares were coded at junctions along the N4 within Sligo City to
better represent the network detail in the proposed scheme study area.

423 Saturation Flows

The 2009 base model saturation flows were calculated from geometric parameters including turning radii and
lane widths measured from OSi mapping. The model was subsequently calibrated. As such, the saturation
flows in the original 2009 network coding have not been amended in the 2015 update.

424 Speed Flow Curves

Speed-flow curves influence how many vehicles use each link in @ modelled netwoark, The 2008 base network
featured speed flow curves assigned from the COBA manual. These speed flow curves were retained in the
2015 base network update.

4.3 Zone System

The development of the 2015 base network detail resulted in an overall reduction in numbers of zones over the
zonal system in the 2009 base network. The 2009 base network featured a total of 82 zones. The first step
required in using this model was to cordon out the extents along the N15 corridor to remove excess network
detail beyond the area of influence of the proposed N4 and N16 schemes. This cordoning exercise removed 27
zones from the 2009 network (29 — 54, 82) however this exercise derived two new cordon point zones in the
N15 corriclor, 201 and 202. Their location is outlined in Figure 4.3. This net reduction of 25 zones reduced the
cordoned network to 57 zones. Following these amendments, new zones were added and some were relocated
in conjunction with network update and expansion.

In the 2009 base network the extent of the network detail north east of Sligo City ended northeast of the N16 /
R286 Ash Lane Junction. Zones 85 and 66 were located just north and west of the N16/R286 Ash Lane
Junction along the N16 and R286 respectively. Due to the expansion of the network extents in a northwest
direction along the N16 corridor from this point, zones 65 and 66 were retained in the updated model network
but were relocated to new edge of network locations on the respective roads (N16 and R286 respectively). The
new locations for zonal centroids of 65 and 66 are identified in Figure 4.3.

The update of the model to include infrastructural modifications that had occurred on the ground since 2009,
and key trip generators in and around the new N16 corridor network detail in the road network on the ground,
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resulted in the creation of zones 100, 101, 102, 103, 104 and 203 at locations including Clarion Hotel, IT Sligo,
Abbvie at Abbvie roundabout, local roads adjacent to the N16 corridor and Cairns Road in the Southeast of the
city. The addition of these six new zones brought the final number of zones to 63. The locations of all new
zones added to the 2015 base network are outlined in Figure 4.3,

Small additional features of network coding, such as the inclusion of a small section of the Western Distributor

Road and the de-pedestrianisation of O'Connell Street were connected to nearby zones existing form the 2009
base network whose locations were not changed. Table 4.1 summarises all additional and relocated node

centroids.

Table 4.1 : Centroid Zonal Changes | Additions

Road / Development | Status

JACOBS

65 N16 Relocated to Sligo / Leitrim boundary following extension of network for N16 corridor
area
66 R286 Relocated further along R286 following extension of network for N16 corridor area
100 R278 Mew zone east of N16 following extension of network for N16 corridor area
101 AbbVie Development | New zone for Abbvie at Abbvie Roundabout following extension of network for N16
corridor area
Local Road —
102 Carrowdustia / Lisduff | New zone east of N16 following extension of network for N16 corridor area
Townland
103 Clarion hotel and Mew zone for Clarion Hotel following inclusion of Clarion Road for extension of
adjacent developrment | network for N16 corridor
104 Slige IT Mew zone for IT Slige following extension of network for N16 corridor area
201 Local Road - Mew zone derived from the reduction of N15 corridor at the point of cordon
CashelGarran
202 N15 Mew zone derived from the reduction of N15 corridor at the point of cordon
203 Cairns Road Mew zone on Cairns Road to facilitate the inclusion of the Cairns Road / Pearse Road
Junction
4.4 Summary

The 2009 SATURN model road network and zone system were updated to meet the requirements of the
proposed scheme assessment. This included cordoning out unnecessary network, extending the boundary to
include the N16, providing greater detail on the N4 and updating the zone system.
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102

Figure 4.3 : 2015 Base Network Centroid Additions / Relocations - Centroids
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5. SATURN Demand Matrix Development

This section outlines the development of the demand matrices used for the 2015 base model Demand
matrices are numerical tabulations representing the overall volumes of traffic between origin and destination
zones throughout @ modelled traffic network within a given time period. These matrices simulate traffic or trip
distribution across the modelled network to current levels and thereby provide a solid foundation from which to
subsequently model and forecast the consequences of proposed infrastructural changes and upgrades for
future years.

5.1 Prior Matrices

The development of prior matrices was undertaken from two separate sources:
»  Sligo SATURN Model 2008 Base Matrices; and
« Tl National Transport Model (NTpM) 2013 Base Matrices.

511 Sligo SATURN Model 2009 Base Matrices

Demand matrices used for the 2009 base model were made available to Jacobs. The demand matrices were
calibrated as part of the 2009 Base Model and were developed based on a series of Roadside Interviews
carried out in September 2005. For both the AM and PM periods one-hour peak matrices were developed:
08:00 — 09:00 and 17:00 — 18:00 respectively. For the IP Period an average Interpeak hour was used. There
were two category matrices in the 2009 Base: Light Vehicles and Heavy Vehicles.

5.1.2 NTpM 2013 Base Matrices

Tl provided matrices from the 2013 Base NTpM, cordoned to align with the Sligo SATURN model extents.
These matrices consider an average AM peak hour between 07:00 — 09:00 and an average inter peak hour
between 12:00 — 14:00 and consider two vehicle categories: Light Vehicles and Heavy Vehicles. As the NTpM
does not consider the PM peak, an inverse of the AM peak matrices was assumed.

513 Development of the Prior Matrices

The Sligo SATURN Model 2009 Base matrices were the starting point for the development of the prior matrices
as they contain trip patterns calibrated specifically for the Sligo area. There was limited survey data to indicate
that traffic volumes had increased in the Sligo area since 2009, as such no uplift factors were applied at this
stage. Where the 2015 Sligo SATURN model was cordoned, the trips associated with the lost zones were
removed from the matrices, with the cordening process providing trips to the cordoned links at the N15.

Where the 2015 SATURN model was extended, the NTpM matrices were utilised to supplement the 2009 Base
matrices. As the NTpM provides matrix data in the form of aggregate zones, a zone correspondence was
developed that allowed the aggregate NTpM matrices to be disaggregated to the finer 2015 SATURN model
zone system.

The combination of the Sligo SATURN Model 2009 Base Matrices and the cordoned NTpM 2013 Base Matrices
allowed for the creation of a set of Prior Matrices.

5.2 Matrix Estimation

Matrix Estimation (ME) is a process used to estimate a finalised demand matrix based on observed traffic count
information in the format of ATC and JTC as outlined in Section 3 and the demand matrices. The flow replicated
within the model is compared to the observed levels within traffic count datasets on links and specific turning
movements at key junctions. Changes to the demand matrices are then made in order to adjust the modelled
flows to levels within an acceptable variance from those observed.

B SLIGO
COUNTY COUNCIL

| National Roads Project Office, Sligo County Council | WA

1-33



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

N16 Route Selection Study Final Report JACOBS

The finalised matrices from the Pricr Matrices process were used as matrix inputs in this process. This element
was an iterative process undertaken in parallel to the calibration process. Following each ME run, the estimated
matrices were assigned and compared against the calibration criteria. Where necessary amendments were
made to the network, in particular at junctions through changes to signal timings, to ensure the network
operated as on-site, and the ME process subsequently re-run. The following chapter outlines the outcome of
the calibration process undertaken in parallel to the iterative ME process.
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6. SATURN Model Calibration and Validation

6.1 Background

This phase of the base model build calibrated and validated the base model to replicate current traffic conditions
by using up-to-date matrices, observed traffic flows and journey time information to an acceptable level as per
the criteria set out by Tl PAG. The result was a model representative of current traffic conditions that aligned
with up-to-date fraffic count information, thus providing a robust basis on which to assess the forecasts and
scheme proposals.

6.1.1 Calibration and Validation Requirements
Table 6.1 outlines the guideline acceptable levels of calibration outlined in Section 5.2 of Unit 5.1 in the PAG.
For the purpose of the Sligp SATURN 2015 Base model development traffic volumes are used for calibration

and journey times are used for validation.

Table 6.1 TIl PAG Model Calibration and Validation Criteria

Criteria and Measures Acceptability
Guideline

Assigned hourly flows compared with observed flows

1 Individual flows within 15% for flows between 700 & 2,700 vehicles/hour (v/h)

2 Individual flows within 100 v/h for flows less than 700 v/h More than 85% of

3 Individual flows within 400 v/h for flows greater than 2,700 v/h cases

4 Total Screenline flows (=5 links) to be within 5%

] GEH Statistic: More than 82% of
(i) Indivicual flows — GEH <5 cases
(i) Screenline totals — GEH <4

Modelled Journey Times compared to observed times

5] Times within 15% or 1 minutes if higher More than 85% of

cases

6.2 Model Calibration
6.2.1 Turn Count Calibration

This section outlines the calibration of the Sligo SATURN 2013 Base model to turn counts. In general for macro
models, link flow traffic volumes are generally used as the basis for model calibration, however, for the Sligo
SATURN meodel turn counts at junctions were used. The use of turn counts at junctions instead of link flows
provides for greater cetail in the travel patterns as greater detail is considered through the disaggregation of the
link from into the individual turning movements it comprises.

Table 6.2 outlines the calibration results for the 2015 base model for each respective time period, summarising
the number and percentage of turn counts that meet the PAG criteria for link flows and for the GEH statistic.
Detailed AM, Interpeak & PM period results are outlined in Appendices A, B & C respectively. It can be seen
that for the flow criteria each peak period exceeds the specified criteria of 85%, with percentage of turn counts
meeting the criteria of a minimum of 91%. For the GEH criteria this figure drops below the 85% specified
criteria, with a percentage of 73% achieving the criteria. This is not unexpected as turn counts are a more
refined criteria and more difficult to achieve, especially in a macro model. In some cases, due to the zone
connector loading points it may not be possible to match turning counts. As such, applying the GEH statistic to
turn counts has resulted in a lower percentage achieving the criteria.
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Table 6.2 Sligo SATURN 2015 Base Model Calibration

JACOBS

AM Peak Interpeak PM Peak
Number (/300) % Number (/272) % Number (/278) %
Flow 283 94% 256 94% 251 90%
GEH 215 72% 199 73% 188 68%
6.2.2 Turn Count Correlation

In addition to the traffic flow GEH comparison the DMRB guidelines also recommend a correlation analysis
between the observed traffic surveys and the simulated model outputs. The Correlation Coefficient (R) gives
some measure of goodness of model fit. Acceptable values of R are above 0.95. The Coefficient of
Determination (R?) has been utilised which is simply the square of the Correlation Coefficient (R), to determine
goodness of fit, as it is a standard spreadsheet output. The DMRB states that acceptable values of R are above
0.95, which translates into acceptable values of R? being above 0.9025.

Figure 6.1 details the correlation comparison of traffic flows by scatter plot. The correlation results for the Sligo
SATURN 2015 Base Model are within the criteria set by the DMRB for the correlation analysis; the AM, IP and
PM peaks having R? values of 0.9519, 0.9286 and 0.9273 respectively.
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Figure 6.1 SATURN Correlation Analysis
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6.2.3 Calibration Summary

The model is considered to have achieved a good level of calibration, with the link flow and correlation analysis
exceeding the recommended minimum guidelines., VWhile the GEH analysis does not achieve the PAG targets,
it has been undertaken for turn counts rather than link flows, which considers a more refined dataset in greater
detail than the link flows. The GEH analysis nevertheless shows a relatively good level of comparison based on
the more detailed dataset comparison.

6.3 Model Validation

The model validation has been undertaken based on the journey times, comparing the observed with the
modelled journey times. As outlined earlier the PAG sets the validation criteria for modelled journey times,
compared with observed times, to be within 15%, or one minute if higher, in more than 85% of cases. The
journey time survey data collected in both directions along bi-directional four routes, outlined in Section 3.3.4, in
September f October 2015, has been used for this validation exercise.

Table 6.3 to Table 6.5 detail the comparison of modelled journey times relative to the observed times for the
AM, Interpeak and PM periods respectively. It can be seen that for all time periods the journey time validation
criteria has been met with 87.5% of journey times being within the PAG criteria.

The yellow route represents the journey time survey that corresponds with the N16 route in question. It should
be noted that the journey times modelled typically have a longer duration than the observed in a southbound
direction and typically have a shorter duration than the observed in a northbound direction. It can be seen that
the southbound journey time in the PM peak is slightly outside the recommended range. While this could have
been addressed through localised amendments to the speed flow curves, we felt it was best not to as in the
model the same speed flow curves have been applied in both directions. We felt that it was appropriate to
retain this consistency of coding within the model.

Table 6.3 AM Joumey Time Validation

Route Observed Time | Modelled Time | Difference % Difference Within 15%
Route 1/ Yellow 00:07:13 00:06:36 00:00:37 2.6% Yes
Morthbound
Route 1/ Yellow 00:07:49 00:08:41 00:00:52 11.1% Yes
Southbound
Route 2/ Green 00:07:42 00:06:50 00:00:52 11.3% Yes
MNorthbound
Route 2/ Green 00:05:48 00:05:24 00:00:24 7% Yes
Southbound
Route 3/ Red 00:07:17 00:06:20 00:00:57 13% Yes
MNorthbound
Route 3/ Red 00:08:46 00:08:30 00:00:16 3% Yes
Southbound
Route 4 / Purple e e,
Netboan 00:08:54 00:06:59
Route 4 / Purple 00:09:08 00:08:24 00:00:44 8% Yes
Southbound
Validation Criteria Achieved sz':s%
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Table 6.4 IP Joumey Time Validation

Route Observed Time | Modelled Time | Difference % Difference ‘ Within 15%
otbouna | 00:07:14 00:06:24
M outbomd | 000742 00:08:21
Motmbouna | 000657 00:07:00
Roslgﬁtﬁt;,o?:;eden 00:05:30 00:05:47
Nofisbo g 00:06:21
S oS 00:07:34
orsoung | 000727 00:06:36
R?:it:;ozl:g ¥ 00:08:25 00:07:24
Validation Criteria Achieved

Table 6.5 PM Journey Time Validation

Observed Time | Modelled Time | Difference o/, Difference Within 15%

Nothbound | 00717 00:06:25
Moumbome | 000830 | 000955
Mobours | 000832 00:07:47
oo | 000654 00:07:15

Moo | 000732 | 000630

RSO::tehi:u:?nedd 00:07:45 00:07:38
otmbond | 000831 00:07:15
“outboung | 000842 00:08:33

Validation Criteria Achieved

28
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6.4 2015 Base Sligo SATURN Model Calibration and Validation Summary

For the calibration process, a detailed approach was undertaken using a more refined dataset; that the flow
criteria is met, the GEH criteria still achieves a high level of correlation and that the correlation analysis meets
the required criteria, indicate the trip matrices and the road network are considered to have been calibrated
adequately for all time periods. In addition the journey time validation criteria has been achieved for all time
periods.

Based on the results of the calibration and validation process the Sligo SATURN 2015 Base Model is

considered to be calibrated and validated to a good standard and is recommended for further use for future
modelling and forecasting for the proposed N16 Route Selection Study.
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7. Forecast Demand Growth

1 Forecast Scenarios

In order to ensure that the proposed scheme can operate efficiently and deliver benefits into the future,
forecasts were required to determine the likely future levels of traffic on the road network. Accurate traffic
forecasts are a critical input in ensuring that capacity for transport infrastructure is neither too large nor too small
to meet the future demand. Furthermore, traffic forecasts inform the economic appraisal of transport schemes
and therefore play a fundamental role in deciding whether a scheme is to progress.

The PAG outlines forecast years that should be considered as part of the assessment of schemes and as part
of the economic appraisal. The following outlines the forecast scenarios considered as part of the proposed
scheme, in line with the TIl PAG:

s 2015 Base Year,

e 2017 Opening Year;

* 2032 Design Year (Opening Year + 15); and
e 2047 Forecast Year (Opening Year + 30).

The '‘Opening Year', 'Design Year' and 'Forecast Year' will be uplifted to a representative year at Design Stage
and following the establishment of specific scheme extents.

7.2 Derivation of Growth

The default forecasts were derived from the TII National Transport Model (NTpM). These forecasts are based
on high, medium and low growth predictions of population, economic growth, car ownership, labour force and
jobs drivers. Cordoned NTpM forecast matrices were received from Tl for the study area, consisting of internal
and external zones. Figure 7.1 illustrates the NTpM zone system as cordoned for use with the Sligo SATURN
modelling assessment.

The current forecast horizons in NTpM are 2030 and 2050. To align the NTpM forecasts with the N16 Route
Selection Study forecast years the NTpM growth was interpolated to derive the 2017 Opening Year, 2032
Design Year and 2047 Forecast Year.

The NTpM only provides trip matrix data for the AM peak and the Interpeak time periods. To produce a PM
forecast growth the NTpM AM demand matrices were inverted to approximate the PM peak travel patterns.

Forecast growth difference matrices were developed for the NTpM zone system, essentially subtracting the
NTpM base matrices from the NTpM forecast matrices, these forecast difference matrices can be added onto
the Sligo SATURN 2015 Base demand matrices to derive the forecast traffic matrices. This applies the absolute
difference in traffic volumes from the NTpM to the SATURN matrices. This ensures that the detail of the
calibrated SATURN matrices are retained while the spatial intelligence and farecast growth fram the NTpM
model is utilised.

The TII NTpM provides growth rates based on the zoning system for the area, which has approximately 9 zones
in the Sligo area with 8 zones on the cordoned periphery of the model. Each zone would have its own growth
rate applied to it based on the NTpM forecasts.

The NTpM uses an aggregate zone system when compared to the zone system developed for the Sligo
SATURN medel. The matrix data received from the NTpM covers 17 NTpM zones, whereas the same area in
the Sligo SATURN model comprises 63 zones, A zone correspondence was developed to align the aggregate
NTpM zones with the disaggregate Sligo SATURN zones, where multiple SATURN zones are represented by a
single NTpM zone the NTpM demand was divided among the SATURN zones.
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An absolute difference matrix approach (adding forecast growth numbers) was chosen above a percentage
difference matrix approach (multiplying by growth percentage change) as the total demand in the calibrated
Sligo SATURN base matrices and the cordoned Slige NTpM base matrices vary significantly, with the SATURN
matrices containing nearly twice as many trips as the NTpM matrices. As such, a percentage difference
approach could significantly skew any absolute increase in demand when applied to the Sligo SATURN
matrices, significantly uplifting the total trip numbers by nearly twice the uplifted values of the NTpM.

=)
\

D Borreags lorgar £ rearr

Figure 7.1: National Transport Model Zone System

After the initial KPI Testing Technical Note was submitted, network coding refinements of the proposed
schemes were programmed. At this stage, through discussions with SCC, it was deemed appropriate to
undertake a slight revision to the loading of traffic growth matrices used in the emerging options taken forward,
to better reflect the loading of demand from the high level TIl NTpM forecasts onto the N16 network at a more
disaggregate level. Following these discussions, matrix modifications were undertaken on the zones to the east
of the N16, which is represented only by one large zone in the NTpM (6904). In particular, Zone 102 was
identified as a low trip generator was reduced to 10%. The remaining 90% was split evenly across Zcne 100
and Zone 66 where trip origins and destinations are greater. These modifications were applied only to the traffic
growth and not to the underlying calibrated matrices, therefore not affecting the robustness of the modelling, but
adding a more realistic loading pattern to the proposed traffic growth received from the TIl NTpM.
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7.3 Review of Forecast Demand Growth

Figure 7.2 details the forecast demand growth as a percentage increase from the 2015 Base Year for the
medium growth when the absolute difference in forecast traffic volumes from the NTpM is applied to the 2015
Sligo SATURN base matrices. It can be seen that overall traffic will grow by over 10% of the 2015 level by 2032
in the AM and PM peaks. Following the 2032 forecast there is a levelling off of growth with a forecast reduction
in traffic from 2032 to 2047 in the AM and PM peak periods.

Forecast Growth from 2015 Base Year
12.0%
10.0%
6.0% — —
= 2017 Opening Year
4.0% ] ~—  m2032 Design Year
2.0% . - 7. . m2047 Forecast Year
o N HEN EEN
AM IP PM
2017 Opening Year 2.5% 1.6% 2.3%
2032 Design Year 10.6% 6.9% 9.7%
2047 Forecast Year 10.4% 7.4% 9.5%

Figure 7.2: Forecast Growth from 2015 Base year
7.4 Expansion to Annual Average Daily Traffic

In order to determine the Annual Average Daily Traffic (AADT), expansion factors were developed based on the
AM, IP and PM peak model outputs. There is an existing TIl Traffic Monitoring Unit (TMU) counter located on
the N4 south of Sligo, which was used to determine the AADT expansion factors. TMU data for all of 2015 was
obtained and the daily profiles for weekday traffic plotted. Assumed flat AM, IP and PM peak profiles were
approximated in order to apply factors to the model peak period results. As the model considers only the
weekday traffic, a reduction factor was determined to factor the Annual Average Weekday Traffic (AAWT) to
obtain the AADT, which includes the weekend traffic.

Figure 7.3 and Table 7.1 outline the derivation of the expansion factors.
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Figure 7.3: N4 Daily Traffic Profiles

Table 7.1: AADT Expansion Factors

AADT

Reduction

Expansion Factors 2 6

3 IPx3.71 0.934

The following equations outline the expansion factors used to determine AAWT and AADT:

AAWT = (2 X AM) + (6 X IP) + (3 « PM) + (3.71 x IP)

AADT = 0934 x ((2 x AM) + (6 X IP) + (3 = PM) + (3.71 x IP))

In order to expand the peak hour SATURN outputs to cover a yearly period the PAG outlines 253 weekdays to
be considered. Only the 12 hour period from 07:00 to 19:00 has been considered for the annualisation
factoring. These weekday annualisation factors are presented in Table 7.2 below.

Table 7.2: Annualisation Factors - AM, IP and PM

AM Peak Hour

Inter Peak Hour

PM Peak Hour

Annualisation Factor 506 (2x253)

1518 (6x253)

759 (3x253)
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In order to include the weekend (incl. bank holidays) SATURN outputs 365 days of IP hours were considered.
This was factored using 6 IP hours for 365 days (6x365 = 2190). Therefore this IP annualisation factor includes

the weekday IP and the weekend periods as shown in Table 7.3 below.

Table 7.3: Annualisation Factors - AM, IP (with weekend) and PM

AM Peak Hour Inter Peak Hour PM Peak Hour

506 (2x253) 2190 (6x365) 759 (3x253)

Annualisation Factor
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8. Route Selection Assessment

8.1 Introduction

Two route selection assessment Technical Notes have been previously undertaken as part of this N16 Route
Selection Study as referred to in Section 1.1 of this Report. The findings of these Technical Notes have been
summarised in this section but it is recommended that the two Technical Motes detailed below each be read in
conjunction with this Final Report.

» N16 Key Performance Indicator Testing Technical Note (December 2016); and
* N16 Key Performance Indicator Sensitivity Testing Technical Note (January 2017).

8.2 Summary of N16 KPI Testing Technical Note (December 2016)

The initial KPI Testing Technical Mote issued in December 2016 detailed the traffic assessment for the route
selection focussing on the strategic and specific study objectives for the N16 scheme. The aim of this KPI
assessment was to provide input to SCC to support their sifting of the range of options for the proposed N16
scheme. This study was undertaken for seven options in addition to the Do Nothing and Do Minimum. The
strategic and specific objectives of the N16 route selection study and the KPIs developed to quantify how well
each option achieved the objective are detailed in Table 8.1 and Table 8.2 below.

Table 8.1: Strategic Objectives and KPls

Objective KPI

1 Meet the policy objectives of Qualitative
Mational/Regional/County/Local policy
documents including both TIl and SCC

2 Meet the specific objectives of Qualitative
National/Regicnal/County/Local policy
documents including both TIl and SCC

3 Effectively cater for strategic traffic A AADTs onN16
B: Select Link Analysis of traffic on N16 at Leitrim
Boundary
4 | Effectively cater for strategic traffic AADTs on N15 and N4
5 | Efficiently cater for strategic National Road Journey times from N16 at Leitrim Boundary to
traffic N4/MN16/M15 junction
6 Efficiently cater for strategic traffic to Sligo City | Journey times from N16 at Leitrim Boundary to Sligo
Gateway (NSS) City Centre
7 | Operational efficiency of N16 A VIC ratio of junctions on N16

B: Turn delays at junctions on N16
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Table 8.2: Specific Objectives and KPIs
Objective KPI

8 | Ensure local roads cater for local movement AADTSs on local and regional roads within study area to
north of Sligo City appropriate to local levels.

9 | Road network to cater for future traffic A: Number of V/C ratios broken into bands throughout
Sligo modelled network.

E.g.: number of junctions >85%, 50%-85%, <50%.
B: GIS map indicating these locations

10 | Reduce congestion on network Transient and overcapacity queuing

11 | Overall network operations A: Overall travel distance
B: Overall travel time
C: Average network speed

12 | Environment Vehicle emissions

13 | Operational efficiency of N15 V/C ratio of junctions on N15

14 | Operational efficiency of key City Centre V/C ratio of key junctions within Sligo City Centre
junctions

15 | Impact on future pedestrianisation of Sligo City | Traffic volume changes on links within Sligo City Centre
Centre

The assessment of each objective was undertaken using a three score KPI system. The three scores used to
assess each Objective were Very High, High and Medium Preference and are detailed in Table 8.3 below.

Table 8.3: KPIScoering System

Sample Scoring|
High Preference 2
Medium Preference 3
lot Applicable N/A

The KPI scoring for each of the seven scheme options were assessed and are summarised in Table 8.4 below.
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Option 1A_S1A | Option 1B_S1B | Option 2A_S52A |Opticn 2B_S2B | Option 3 | Option 5| Option 8

national traffic

| Objective KPI
Effectively cater |AADT on N16

3| forstrategic [Select Link Analysis of traffic on

traffic on N16  |N16 at Leitrim Boundary

Effectively cater

al for N AADT on N15

|| srafic on 15 & [440T on Na
Efficiently cater L.

s|B torshitagic Joumey Times from N16 at Leitrim

Boundary to N4/N16/N15 Junction

Efficiently cater

for strategic  |Joumey Times from N16 at Leitrim
traffic to sligo city|Boundary to Sligo City Centre
gateway (NSS)
Operational  |V/C ratios of junctions on N16
efficiency of N16 |7/ Delay at Junctions on N16
| ) N T TS B TS B
Obijective kPl Optien 1A_S1A |Option 1B_S1B | Option 2A_52A | Option 2B_52B | Option 3 | Option 5 | Option 8.
Ensure local  |AADTS on local and regional roads
8| roadscaterfor |within study area to north of Sligo
local movement [City appropriate to local levels
ber of V/C ratios broken into
bands throughout entire Sligo
Road k to felled network. E.g. number of
9| cater for future |junctions »859%, 50% - 85% and
traffic <50%
GIS map indicating these locations
Reduce " :
10|lanassiion on Tran!:lent and over-capacity
network i -
Overall travel time
s
11 ov:r::aﬁom Overall travel distance
U Average network speed
12| Environment [Vehicle
13 O?eraﬂonal \//C ratios of junctions on N15
|| efficiency of N15
Operational
14 efficiency of key |V/C ratios of key junctions within
centre centre  |Sligo City Centre
junctions
Impact on future
15|? destrianisation [Traffic volume changes on links
of Sligo City  |within Sligo City
Centre

| 27 A N T T 3 B B
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As can be seen the best ranked options were Option & and Option 8 with a score of 21 points each. This KPI
assessment provided input to the SCC option sifting process which took into account a multi-criteria
assessment, and not just the traffic implications of each option. During this stage of the process SCC made
minor adjustments to Option 8 and named this refined option "Option 12", The only difference between Option 8
and Option 12 was the length of one section of road was 145m longer in Option 12. This refinement was coded
into the model. Following the option sifting process the following route options were selected for further
assessment.

o Option 1A_S1A,;

+ Option 5; and

e Option12.
8.3 Summary of N16 KPI Sensitivity Testing Technical Note (January 2017)

The KPI Sensitivity Testing Technical Note issued in January 2017 detailed the traffic assessment of the Do
Minimum scenario and the three emerging options for three Sensitivity Tests in relation to the N16 scheme.
The Sensitivity Tests undertaken were;

1. No Eastern Garavogue Bridge Sensitivity Test;

2. City Centre Pedestrian / Cycle Priority Sensitivity Test; and

3. N16 Abbvie Roundabout to EIm Gardens (East / West Link) Sensitivity Test.
831 Sensitivity Test 1 - No Eastern Garavogue Bridge
This sensitivity test considered the Do Minimum and three emerging scheme options without the proposed
Eastern Garavogue Bridge in place. This sensitivity test was also undertaken for the N4-N15 Urban
Improvement Scheme. The KPIs associated with this sensitivity test are listed below in Table 8.5. The KPls

were undertaken for the Do Minimum and the emerging three options in the 2047 forecast year only.

Table 8.5: No Eastern Garavogue Bridge Sensitivity Test 1 KPls

‘ Objective KPI
1 Effectively cater for strateqic traffic AADTs on MN16, N15 and M4
2 Efficiently cater for strategic National Road Journey times from N16 at Leitrim Boundary to
traffic N4M16/MN15 junction
3 | Efficiently cater for strategic traffic to Sligo Journey times from N16 at Leitrim Boundary to Sligo
City Gateway (NSS) City Centre
4 | Road network to cater for future traffic Number of V/C ratios broken into bands throughout

Sligo modelled network
E.g.: number of junctions >85%, 50%-85%, <50%

5 | Impact on future pedestrianisation of Sligo Traffic volume changes on links within Sligo City Centre
City Centre

83.2 Sensitivity Test 2 - City Centre Pedestrian / Cycle Priority
This sensitivity test considered the Do Minimum and three emerging scheme options with pedestrian and cycle
priority measures included in Sligo City Centre. The KPIs associated with this sensitivity test are listed below in

Table 8.6. The KPIs were undertaken for the Do Minimum and the emerging three options in the 2047 forecast
year only.
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The following taken from the Sligo and Environs Development Plan lists the pedestrian and cycle priority
measures included in Sensitivity Test 2,

1. Pedestrianised O'Connell Street (PED-1);

2. Pedestrian prioritisation and environmental improvements to include Castle Street, Grattan Street,
Market Street, High Street and John Street (PED-2); and

3. Reduce traffic lanes crossing Markievicz Bridge southbound in City Centre from 2 to 1, providing
footpath and cycle lane (eliminating need for additional bridge outlined in PED-8).

Table 8.6: City Centre Pedestrian I Cycle Priority Sensitivity Test 2 KPIs

‘ Objective KPI

1 Effectively cater for strategic traffic AADTs on N16, N15 and N4

2 Efficiently cater for strategic traffic to Sligo City | Journey times from N16 at Leitrim Boundary to Sligo
Gateway (NSS) City Centre

3 Impact on future pedestrianisation of Sligo City | Traffic volume changes on links within Sligo City Centre
Centre

4 | Operational efficiency of key City Centre V/C ratios of key junctions within Sligo City Centre
junctions

8.3.3 Sensitivity Test 3 - N16 Abbvie Roundabout to Elm Gardens East / West Link

This sensitivity test considered the Do Minimum and three emerging scheme options with the East / West Link
between the N16 Abbvie Roundabout and Elm Gardens in place. The sensitivity test focussed on determining
the likely usage of the potential link. The KPIs associated with this sensitivity test are listed below in Table 8.7.
The KPls were undertaken for the Do Minimum and the emerging three options in the 2047 forecast year only.

Table 8.7: N16 Abbvie Roundabout f Cycle Priority Sensitivity Test 3 KPls

Objective

1 Effectively cater for strategic traffic AADTs on N16, N15 and East / West Link

The KPI scoring for each of the three emerging sensitivity options were assessed and are summarised in Table
8.4to Table 8.11 below.
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Table 8.8: Sensitivity Test 1 - No Eastem Garavogue Bridge

Objective KPI Option 1A_S1A | Option5 Option 12

Effectively cater |AADT on N16
1 for strategic  |AADT on N15
traffic AADT on N4
Efficiently cater
for strategic
national traffic
Efficiently cater
for strategic
3| traffic to Sligo
City Gateway
(NSS)

Journey Times from N16 at Leitrim
|Boundary to N4/N16/N15 Junction

N

Journey Times from N16 at Leitrim
|Boundary to Sligo City Centre

Number of V/C ratios broken into
Road network to |bands throughout entire Sligo
cater for future |modelled network. E.g. number of

traffic junctions >85%, 50% - 85% and
<50%

D

Impact on future
pedestrianisation |Traffic volume changes on links
of Slige City within Sligo City Centre

Centre
I Overall Score] 10 i 9 1| 10 I
Table 8.9: Sensitivity Test 2 - City Centre Pedestrian / Cycle Priority
Objective KPI Option 1A_S1A Option 5 Option 12
Effectively cater [AADT on N16 3 [
1| forstrategic |AADT onN15 2 2
traffic AADT on N4
Efficiently cater
for strategic

Journey Times from N16 at Leitrim

zjpuminate slue Boundary to Sligo City Centre

City Gateway
{N55)
Impact on future
pedestrianisation |Traffic volume changes on links 2 )

of Sligo Gty |within Sligo City Centre : &
Centre
Operational
efficiency of key |v/C ratios of key junctions within
Gty Centre Sligo City Centre
junctions

w

| Overall Score| 8 | 8 | S |

Table 8.10: Sensitivity Test 3 - N16 Abbvie Roundabout to EIm Gardens (East / West Link)

Objective KPI Option 1A_S1A Option 5 Option 12

Effectively cater |AADT on N16
1 for strategic  |AADT on N15
traffie [AADT on East / West Link

| Overall Score| 7 4 | 4 |

40
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Table 8.11: Combined Summary

Option 1A_S1A | Option 5 | Option 12

Overall Score 25 21 23

As can be seen the best ranked option inthe sensitivity testing Was Opﬂon S with a score of 21 points.
8.4 Route Selection Assessment

This section sets out the route selection assessment for the three remaining sifted route options. Each of the
three options were refined in terms of the traffic growth matrices used from the TII NTpM forecasts and the
implementation of bespoke Speed Flow Curves. These refined models were then used to assess AADT,
journey times, queuing, overall network operations and vehicle emissions. Once the scheme assessment was
completed an economic appraisal was undertaken, the details of which are specified in Section 9 of this report.

8.4.1 Model Refinements

At the end of the initial option sifting stage of the process SCC made minor adjustments to Option 8 and named
this refined option "Option 12". The only difference between Option 8 and Cption 12 was the length of one
section of road was 145m longer in Option 12. This refinement was coded into the model. Following the option
sifting process the following route options were selected for further assessment.

After the initial KPI Testing Technical Note was submitted, network coding refinements of the proposed
schemes were programmed. At this stage, through discussions with SCC, it was deemed appropriate to
undertake a slight revision to the loacling of traffic growth matrices used in the emerging options taken forward,
to better reflect the loading of demand from the high level TII NTpM forecasts onto the N16 network at a more
disaggregate level. Following these discussions, matrix modifications were undertaken on the zones to the east
of the N16, which is represented only by one large zone in the NTpM (6204). In particular, Zone 102 was
identified as a low trip generator and was reduced to 10%. The remaining 90% was split evenly across Zone
100 and Zone 66 where trip origins and destinations are greater. These modifications were applied only to the
traffic growth and not to the underlying calibrated matrices, therefore not affecting the robustness of the
modelling, but adding a more realistic loading pattern to the proposed traffic growth received from the TII NTpM.

After the initial KPI and sensitivity KPI scheme assessments were completed the three emerging option models
underwent further refinement by inserting a more bespoke Speed Flow Curve for the proposed N16 route
alignments, from the “standard” ones used up to this point. The refinement of the Speed Flow Curve was
undertaken by reducing the bendiness to 25 degrees/km in line with the proposed N16 alignments and by
reducing the HGV rate to 6% to correlate with the HGV flow in the N16 models. These bespoke amendments
increased the Speed Flow Curve capacity from 1463 to 1605 and provided a nominal increase in maximum
speed from 90 km/h to 91 km/h. This Speed Flow Curve amendment now better represents the proposed N16
benefits of the three emerging options for which some further KPI testing was undertaken to assess AADT,
journey times, queuing, overall network operations and vehicle emissions.

8.4.2 AADT on the N16

The 2047 AADT at various critical locations on N16 alignment are presented in Table 8.12. The locations of the
N16 AADT values are illustrated in Figure 8.1 to Figure 8.4 showing the different option arrangements and
configurations for the Do Minimum and the three emerging options considered.

It can be seen that in the Do Minimum traffic volumes increase on the approach to Sligo, but reduce slightly to
the south of the N16 junction with the L-3407-22 due to traffic using the L-7422-0 as an alternative route to the
N16.

Option 1A_S1A only shows similar patterns of traffic using the N16 at points 1 - 3 with a greater reduction in
traffic at point 4 as it gets closer to the N15. This highlights that traffic demand on the N16 is focussed more
within Sligo and results in this demand utilising the existing N16 route as an alternative to the proposed
alignments.
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Options 5 and 12 showed similar traffic patterns with traffic volumes on the proposed N16 alignments at points 1
— 3. Option 12 southbound traffic flow cn the N16 is lower than Option 5 the closer it gets to Sligo, this is due to
the larger number of vehicles diverting to Rathbraughan Park and Old Bundoran Road in this option when
compared with Option 5. This diverting traffic was observed in the Select Link Analysis during the IP and PM
peak periods and indicates that the longer N16 in Option 12 is less desirable for some trips during most of the
day. The Option 5 two-way flow on the N16 increases as it gets closer to Sligo. This demonstrates that Option
5 generally caters for the demand to Sligo, with limited use of the alternative routes to the N16. Option 5 caters

for the highest demand levels of the three emerging options.

Table 8.12: Refined Models - N16 2047 AADT Comparisons

Map N16 2047 AADT (Per Direction)
Reference | Direction

| DM ’ OP1A_S1A ‘ OP5 I OP12
1 NB 1839 1838 1839 | 1839
1 SB 1813 1813 1813 | 1813
2 NB 1839 1839 1839 | 1839
2 SB 1813 1813 1813 | 1813
3 NB 1738 1839 1784 1773
3 SB 1723 1813 1743 1741
4 NB 2623 450 1724 | 2155
4 SB 2463 1536 1700 | 1644
5 NB 2452 - 2742 | 2323
8 SB 1469 - 2527 | 1745
6 NB - - - 2531
6 SB - - - 1822
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Figure 8.2: SATURN Model Option 1A S1A
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Figure 8.4: SATURN Model Option 12
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8.4.3 AADT on the N15

The AADT values on the section of N15 adjacent to the N16 alignment are presented in Table 8.13 below. The
locations of the N15 AADT values are illustrated in Figure 8.5 below. The section of the N15 in question spans
just north of where the proposed N16 intercepts in Option 1A_S1A to the signalised junction of the R291
Rosses Point Road.

It can be seen that on the N15 north of where the proposed N16 intercepts it (AADT 1), the northbound and
southbound flows are relatively constant across all the scenarios.

The northbound and southbound flows on the N15 immediately south of where the propesed Option 1 N16
intercepts it (AADT 2) have been included indicating that the southbound AADT is approximately 900 greater
than the northbound in Option 1A_S1A. Throughout all the reference points on the N15, Option 1A_S1A has
the highest AADT owing to the proposed N16 intercepting the N15 in this option, while Option 5 and 12 show
similar AADT levels with the Do Minimum scenario.

Table 8.13: Refined Models — N15 2047 AADT Comparisons

Map N15 2047 AADT (Per Direction)
Reference | Direction

DM ’ OP1A_S1A ‘ OP5 ‘ OP12
1 NB 8257 8293 8262 | 8242
1 sB 8107 8144 8119 | 8083

2 NB - 8566 = B

2 SB - 9498 & 2
2 NB 8315 8562 8319 | 8306
2 SB 8128 9461 8146 | 8136
4 NB 7953 8257 8158 7968
4 SB 7669 8946 8105 | 7670
5 NB 8465 8670 8558 | 8389
5 SB 8437 9778 8888 | 8457
6 NB 7951 7973 7639 | 7761
6 SB 7935 9038 7806 | 8096
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Figure 8.5: N15 AADT Locations

8.4.4 AADT on the N4

The AADT values at locations on the N4 are presented in Table 8.14 below. The locations of the N4 AADT
values are illustrated in Figure 8.6 below.

The locations of the AADTs are on the section of the N4 spanning above the signalised junction of Upper John
Street to the south, and just below where the existing N16 / Duck Street intercepts to the north.

Throughout the three reference points on the N4, Option 1A_S1A, 5 and 12 all show similar AADT levels with
the Do Minimum scenario, with Option 1A_S1A recording the highest AADT at each peint.

Table 8.14: Refined Models — N4 2047 AADT Comparisons

Map N4 2047 AADT (Per Direction)
Reference | Direction

DM OP1A_S1A OP5 OP12
1 NB 12072 13741 13574 | 13667
1 SB 9867 10740 10525 | 10713
2 NB 9605 10454 10390 | 10046
2 SB 10308 11534 11443 | 11604
& NB 12992 13209 12796 | 12938
3 SB 15870 16024 14918 | 15473

1-57

, SLIGO
COUNTY COUNCIL

| National Roads Project Office, Sligo County Council | Nt




N16 Sligo to County Boundary

Route Selection Report, Volume 2, Engineering, PART A

N16 Route Selection Study Final Report

JACOBS

Figure 8.6: N4 AADT Locations
8.4.5 Journey Times from the Leitrim county boundary to the N4/ N15/ N16 junction

This journey time route assessment was used to see how efficiently the different scenarios cater for strategic
national road traffic and was assessed using journey times from the N16 at the Leitrim boundary to the N4/ N16
/ N15 junction for the Do Minimum and the three emerging scheme options.

The 2047 AM, IP and PM peak journey time comparisons for the Do Minimum and three emerging route options
between the Leitrim county boundary and the N4 / N16 / N15 junction are presented in Table 8.15. For
information purposes, Option 1A_S1A includes two journey times. The two journey times are when using the
proposed N16 and using the existing N16. These indicate that the journey times when using the proposed N16
are between 2-3 minutes quicker than when using the existing N16 in Option 1A_S1A. Overall, Option 1A_S1A
recorded the shortest journey time (when using the proposed N16) followed by Option 5 and 12, respectively. It
is has been noted that Option 5 whilst carrying the highest AADTs into Sligo City Centre still recorded journey
times which were approximately 20 seconds faster than Option 12.

Although Option 5 and 12 have slightly longer journey times it is important to stress that the Select Link Analysis
has indicated that there is a low level of strategic traffic on the N16 travelling to the N4/N16/N15 junction.
Figure 8.7 helow illustrates the Select Link Analysis for the Do Minimum and the three emerging options. Each
of the diagrams show that most of the southbound N16 flow in the AM period is travelling to Sligo City Centre.
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Figure 8.7: Select Link Analysis
For illustration purposes the Opt 1A_S1A routes using the proposed N16 (green) and existing N16 (red) are

shown in Figure 8.8 below. In this example the length of the green route using the proposed N16 to the
N4/N16/N15 junction is 9.51 km, while the length of the red route using the existing N16 is 10.62 km.

}S.‘«lj’{ ‘01\(1:"
) COUNTY COUNCIL
| National Roads Project Office, Sligo County Council | Nk

1-59



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

N16 Route Selection Study Final Report JACOBS

Figure 8.8: Joumey Time routes illustration (Opt 1A_S1A) for the proposed N16 (green) and the existing N16 (red)

Table 8.15: Refined Models - Joumey Time Comparison for 2047 AM, IP and PM peak inbound

Modelled Journey Time (mins)

Scenario Leitrim county boundary to the N4 / N16 / N15 junction
2047 AM 2047 1P 2047 PM
Do Minimum 9:44 928 9:39
Do Minimum Opt 1A_S1A (Proposed N16) 727 7.04 713
Do Minimum Opt 1A_S1A (Existing N186) 9:32 Q27 10:25
Do Minimum Opt 5 8:18 8:09 9:10
Do Minimum Opt 12 8:43 8:35 9:31
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8.486 Journey Times from the Leitrim county boundary to Slige City Centre

This journey time route assessment was used to see how efficiently the different scenarios cater for strategic
traffic to Sligo City Gateway (NSS). This KPI was assessed using journey times from the N16 at the Leitrim
boundary to Sligo city centre for the Do Minimum and the three emerging scheme options.

The 2047 AM, IP and PM peak journey time comparisons for the Do Minimum and three emerging route options
between the Leitrim county boundary and Sligo City Centre are presented in Table 8.16. Again, for information
purposes, Option 1A_S1A includes two journey times. The two journey times are when using the proposed N16
and using the existing N16. These indicate that there is not much difference in the AM journey time to the city
centre when using the proposed N16 or the existing N16 in Option 1A_S1A. There is however a greater journey
time saving experienced in the 2047 IP and PM peak periods between the two routes, when compared to the
Do Minimum.

Option 5 has the best journey times to the city centre but owing to the fact it also delivers the most traffic to the
city centre this has created some delays in the city centre streets as they cope with this increase in traffic
demand, thus increasing journeys times on the final links within the city centre. Overall, Option 5 recorded the
shortest journey times in the AM and IP periods followed by Option 12 and Option 1A_S1A.  Option 5 has
slightly longer journey times that Option 1A_S1A in the PM peak. This was due to Option 5 delivering the
largest volume of traffic directly to Sligo City Centre, which resulted in a slight increase in delays southbound on
Lake Isle Road towards the junction of Bridge Street and Stephen Street. The Select Link Analysis undertaken
indicated that Option & catered effectively for the delivery of the largest volume of traffic to Sligo City Centre.

For illustration purposes the Opt 1A_S1A routes using the proposed N16 (green) and existing N16 (red) are
shown in Figure 8.9 below. In this example the length of the green route using the proposed N16 to the city
centre is 10.54 km, while the length of the red route using the existing N16 is 10.70 km.
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Figure 8.9: Joumey Time routes illustration (Opt 1A_S1A) for the proposed N16 (green) and the existing N16 (red)

Table 8.16: Refined Models - Joumey Time Comparison for 2047 AM, IP and PM peak inbound

Modelled Journey Time (mins)

Scenario Leitrim county boundary to Sligo City Centre
2047 AM 2047 IP 2047 PM
Do Minimum 10:12 10:04 10:34
Do Minimum Opt 1A_S1A (Proposed N16) 951 9:07 9:25
Do Minimum Opt 14_S1A (Existing N18) 9:59 9:55 10:47
Do Minimum Opt 5 8:47 8:45 G:42
Do Minimum Opt 12 913 911 9:47

8.4.7 Network Queuing

The KPls assessed for this were transient and over-capacity queuing. Transient queuing relates to the overall
level of queuing throughout the entire model network that occurs associated with typical under-capacity junction
operation, but ultimately can be accommodated by the network. Over-capacity queuing relates to the level of
queuing associated with junctions that have reached capacity.

The results of these KPIs are presented in Table 8.17 to Table 8.19 below. As can be seen the transient
queuing recorded is fairly constant in each of the three peak periods (AM 218.1 —224.3, (IP 156.4 — 165.8) and
(PM 269.0 — 280.8). Owerall, Option 12 has the least amount of transient queuing averaged across the three
peak time periods.

Qver-capacity queuing is minimal in each of the three peak periods (0 —15.7 PCU Hrs / Hr).

Table 8.17: 2047 AM Network Queuing

2047 AM Congestion

DM ‘ OP1A_S1A | QP35 | QP12

Transient Queues
(PCU Hrs / Hr) 219.3 2243 2207 | 21841

Over-Capacity Queues
({PCU Hrs / Hr) 1.2 1.3 15 1.6

Table 8.18: 2047 IP Network Queuing

2047 IP Congestion

DM OP1A_S1A | OP3 | OP12

Transient Queues
(PCU Hrs / Hr) 165.8 157.2 156.4 | 156.4

Owver-Capacity Queues
{PCU Hrs / Hr) 0 0 0 0
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Table 8.19: 2047 PM Network Queuing

2047 PM Congestion

DM | OP1A_S1A | OP5 | OP12

Transient Queues
(PCU Hrs / Hr) 280.8 2745 270.9 | 269.0

Over-Capacity Queues
(PCU Hrs / Hr) 0.2 15.2 15.7 8.7

8.4.8 Overall Network Operations

The KPIs assessed for this were total travel time, travel distance and average speed. Total travel time is the
total amount of travel time summed for all trips made on the entire model network. The travel distance is the
total distance travelled summed for all frips made on the netwerk. The average speed relates to the average
vehicle speed of traffic over the entire network.

The results of these KPIs are presented in Table 820 to Table 8.22 below. Overall, Option 12 recorded the
lowest total travel time and highest average speed across the three peak periods. While Option 5 recorded the
lowest travel distance.

Table 8.20: 2047 AM Overall Network Operations

2047 AM Overall Network Operations

DM |OF’1A781A ’ OP5 ‘ OP12

Total Travel Time
(PCU Hrs / Hr) 913.6 9158 908.1 908.0

Travel Distance
(PCU KMs / Hr) | 45623.7 45616.8 45081.0 | 455835

Average Speed
(Kph) 499 498 496 50.2

Table 8.21: 2047 IP Overall Network Operations

2047 IP Overall Network Operations

| DM |OF'1A_S1A’ OP5 [ OP12

Total Travel Time
(PCU Hrs / Hr) 655.2 641.5 639.7 641.4

Travel Distance
(PCU KMs / Hr) 32336.8 32312.0 32025.4 | 323404

Average Speed
(Kph) 494 50.4 50.1 50.4
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Table 8.22: 2047 PM Overall Network Operations

2047 PM Overall Network Operations

OP1A_S1A OP5

Total Travel Time
(PCU Hrs / Hr) 1038.7 10426 1030.9 10261

Travel Distance
(PCU KMs / Hr) | 43013.0 489233 48405.1 | 48877.4

Average Speed
(Kph) 471 46.9 47.0 478

849 Vehicle Emissions

The KPls assessed for this were wvehicle emissions in terms of Carbon Monoxide, Carbon Dioxide, MNitrous
Oxides and Hydro Carbons. These are model network wide vehicle emissions resulting from the proposed
scheme as modelled in the SATURN model. The results of these KPIs are presented in Table 8.23 below which
detail the proposed 2047 daily emissions for each option. The results indicate that each of the three emerging
options have fewer emissions than the Do Minimum with Option 5 recording the least emissions, largely due to
the fact that Option 5 provides the most direct route into Sligo City Centre,

Table 8.23: 2047 Daily Vehicle Emissions

2047 Daily Vehicle Emissions

DM OP1A_S1A ‘ QPS5 OP12

Carbon Monoxide (Ka) 3805 3739 3714 3725
Carbon Dioxide (Ka) 47342 47018 46558 46933
Nitrous Oxides (Kg) 992 981 976 978
Hydro Carbons (Kg) 652 681 676 678

8.4.10 Summary of Route Selection Assessment

This Route Selection Assessment section has considered AADTSs, journey times, network queuing, overall
network operations and vehicle emissions for each of the three emerging options that undergone model
refinements. In terms of AADTs OCption 5 performed the best for N16 traffic into Sligo City Centre, it also
performed second best on the strategic journey time to the N4/N15/N16 junction and best on the journey time to
Sligo City Centre. Option 12 performed the most resilient in terms of network queuing, total travel time and
average speeds while Option S benefited from lower travel distance and vehicle emissions. This is likely due to
the fact that Option 12 has more diverting traffic from the N16 to the Old Bundoran Road, spreading the impact,
whereas Option 5 maintains most of the traffic on the N16 the closer it gets to Sligo. The longer N16 route in
Option 12 appears less desirable for some trips to the city centre and the N15 during most periods of the day as
reflected in the Option 12 AADT on the N16, however this diverting traffic has had a slightly positive impact on
overall transient queuing, total travel time and average speeds in Option 12.
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9. Economic Analysis
9.1 Introduction

The economic appraisal for the proposed scheme was carried out using TUBA (Transport User Benefit
Analysis) software. This uses SATURN model run outputs from the scheme assessment process resulting in a
user benefit analysis.

In TUBA software, scheme data is extracted directly from the traffic models as outlined in Section 2 of Unit 6.3
in the PAG. The software uses AM, Interpeak and PM model runs from the Opening Year (2017), the Design
Year (2032) and the Forecast Year (2047) as inputs and applies these separately for the two scenarios being
assessed. The Interpeak was also used to approximate the weekend peak period. This 30 year appraisal
accounts for traffic growth over the lifetime of the scheme.

The scenarios assessed were three Do Something options (Option 1A_S1A, Option 5 and Option 12) compared
against the Do Minimum. In the assessments the Net Present Value (NPV) and Benefit to Cost Ratio (BCR)
were calculated for each option.

9.2 Key Appraisal Parameters and Assumptions

The economic appraisal has been undertaken using the Transport User Benefit Appraisal (TUBA) software,
Version 1.9.7. TUBA carries out economic appraisal of transport schemes, based on outputs from transport
models. An Irish version of the TUBA economics file has been received from Tl and used for the appraisal.
The following key assumptions have been used in the economic appraisal:

e Scenario = N16_Scheme;

. Forecast = Central Growth;

«  Traffic Model = SATURN,;

. Present Value Year = 2011;

«  Modelled years = 2017, 2032, 2047,

¢« Peak Periods = AM, IP, PM & WE (approximated by IP)

«  Opening Year = 2017,

. Forecast Year = 2047,

«  Appraisal Period = 30 years, from 2017 to 2047; and

. Discount rate = 5%.
9.3 Cost Estimates

This section outlines the base costs associated with the Do Minimum and Do Something schemes which have
been used in the economic analysis.

9.3.1 Do Minimum Costs
A Do Minimum scenario maintenance cost of €3,111,750 provided by Sligo County Council has been included
for the section of the N16 between the Abbvie roundabout and the county boundary with Leitrim. This

represents the cost of maintaining the Do Minimum scenaric when compared with the Do Something emerging
options. This Do Minimum cost has been spread at 10% per year over the ten year period 2017 - 2026.
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9.3.2 Do Something Costs
Option Comparison Estimate (OCE) base costs provided by Sligo County Council were input to the TIl Phase 2
Option Selection spreadsheet as outlined in Unit 6.2 of the PAG. These costs for each of the three emerging

options are detailed in Table 9.1 below.

Table 9.1: Option Comparison Estimate (OCE) Base Costs

Base Costs (Incl. VAT and Incl.

Project-specHic contingoncy) Option 1A_S1A Option 5 Option 12
Mainline Length {(km) 76 77 8.3
Underbridges (no.) 2 1 0
Riverbridges — Mainline (no.) 2 4 3
Riverbridges — Local Road (no.) 0 1 0
Main Contract Construction €18,364,224 €18,800,512 €18,781,801
Main Contract Supervision €815,385 €825 876 €888 046
Archaeology €598,922 €628,851 €676,099
Advance Works and other contracts €1,540,640 €1,560,461 €1,677,929
Residual Network £288,563 €517,008 €456,891
Land & Property £€3,293,898 €5,246,946 €3,603,417
Planning and Design €937,540 £949 602 €1,021,086
Subtotal €25,839,171 €28,529,256 €27,105,270
Total Inflation Allowance €1,5681,664 €1,746,219 €1,659,059
TIl Prograrmme Risk £€1,291,959 €1,426,463 €1,355,263
Option Comparison Cost Estimate €28,712,694 €31,701,937 €30,119,593
94 Economic Appraisal to Forecast Year 2047

Each of the three emerging options has been compared against the Do Minimum as part of the TUBA economic
appraisal. This section of the report outlines the economic appraisal results for the three emerging options in
the context of the Do Minimum scenario.

9.41 Summary of Benefits

The economic benefits associated with the preliminary proposed scheme options take account of:
s Travel time;

« Vehicle operating costs,

¢« Greenhouse gas emissions; and

*  Wider Economic Benefits.

They do not include accident, reliability and wider economic benefits which are not included in the assessment
of economic efficiency.

Scheme benefits are forecast over the entire appraisal period and discounted to the price base year of 2011.
The Present Value of Benefits (PVB) is presented in Table 9.2 below.
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Table 9.2 Present Value of Benefits for the N16 Scheme to Forecast Year 2047 (€000, 2011 values)

Monetised Monetised Monetised
EBenefits, EBenefits, Benefits,
Scheme Scheme Scheme
Option 1A S1A | Option 5 Option 12
Greenhouse Gases 7 9 11
Economic Efficiency: Consumer Users (Commuting) 1,336 6,548 5,163
Economic Efficiency: Consumer Users (Other) 2,395 9,540 7,595
Economic Efficiency: Business Users and Providers 3,046 8,721 7,039
Wider Economic Benefits (10% of Business Users and Providers) | 305 arv2 704
Wider Public Finances (Indirect Taxation Revenues) -8 -72 -4
Present Value of Benefits (PVB) 7,081 25,618 20,471

In this instance the PVE assessment has included wider economic benefits. As outlined in Section 4.1 of Unit
6.9 in the PAG business and freight user benefits are defined as the change in consumer surplus for the
business and freight modes over all types of use benefit {time savings, vehicle operating cost savings, tollfare
changes, reliability benefits, etc).

The recommended appraisal method of the wider impact of increased output by firms is 10% of the business
and freight user benefits. This calculation has been undertaken in row five of Table 9.2 and included in the
value of the PVB for the three emerging options.

2.4.2 Economic Appraisal Results

The economic appraisal compares the proposed scheme costs against the forecast monetised benefits in order
to determine overall value for meney based on the BCR. The BCR is the ratio of the Present Value of Benefits
to the Present Value of Costs, i.e. PVB/PVC. The Net Present Value (NPV) represents the difference between
the Present Value of Benefits and the Present Value of Costs, i.e. PVB minus PVC.

Table 9.3 summarises the total benefits, total costs and provides the NPV and BCR for the proposed scheme.

Table 9.3: N16 Scheme Economic Appraisal Results to Forecast Year 2047 (€000)

Option 1A_S1A Option 5 Option 12
Present Value of Benefits (PVE) 7,081 25,618 20,471
Present Value of Costs (PVC) 22 887 25827 24140
Net Present Value (NPV) -15,806 =209 -3,669
Benefit to Cost Ratio (BCR) 0.309 0.992 0.848

The results of the appraisal indicate that Option 1A_S1A and Option 12 do not generate an appropriate amount
of PVB when compared to their associated PVC. Option 1A_S1A has a PVB of €7.081 million and a PVC of
£22.887 million, which has indicated a BCR of 0.309. Option 12 has a PVB of €20.471 million and a PVC of
€24 14 million, which has indicated a BCR of 0.848.

Option 5 performs better with a PVB of €25.618 million and a PVC of €25.827 million, which has indicated a
BCR of 0.992.

It is important to note that this analysis does not take account of safety benefits or other environmental benefits.
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9.5 Economic Appraisal including Residual Period to 2077

In accordance with Section 14 of PAG Unit 6.1, where the lifespan of infrastructure is significantly in excess of
30 years, it is necessary to acknowledge this in the scheme appraisal. Table 6.1.2 in Section 14 of PAG Unit
6.1 states that bridges, structures, tunnels, earthworks and other major investment in offline improvements
should include a thirty year period for the calculation of residual value. The residual period is the thirty year
period beyond the appraisal period. As the N16 scheme would be a long life major investment in an offline
infrastructure improvement, the thirty year residual period from 2047 to 2077 has been included in the below
appraisal.

Scheme benefits are forecast over the sixty year period (2017 to 2077) and discounted to the price base year of
2011. The Present Value of Benefits (FVE) which includes the wider economic benefits is presented in Table
9.4 below.

Table 9.4: Present Value of Benefits for the N16 Scheme - Including Residual Period to 2077 (€000, 2011 values)

Monetised Monetised Monetised
Benefits, Benefits, Benefits,
Scheme Scheme Scheme
Option 1A _S1A | Option 5 Option 12
Greenhouse Gases 30 35 48
Economic Efficiency: Consumer Users (Commuting) 2,338 8,688 7,309
Economic Efficiency: Consumer Users (Other) 4,099 12,728 10,755
Economic Efficiency: Business Users and Providers 5069 11,878 10,041
Wider Economic Benefits (10% of Business Users and Praviders) | 507 1,188 1,004
Wider Public Finances (Indirect Taxation Revenues) =12 -86 =50
Present Value of Benefits (PVB) 12,031 34,432 29,107

Table 9.5 summarises the total benefits, total costs and provides the NPV and BCR for the scheme over the
sixty year period to 2077.

Table 9.5: N16 Scheme Economic Appraisal Results - Including Residual Period to 2077 (€000)

[ Option 1A S1A | Option 5 Option 12
Present Value of Benefits (FVB) 12,031 34 432 29107
Present Value of Costs (PVC) 22 887 25,827 24140
Net Present Value (NPV) -10,856 8,605 4,967
Benefit to Cost Ratio (BCR) 0.526 1.333 1.206

The results of the appraisal including the residual period indicate that Option 5 has a PVE of €34.432 million, a
PVC of €25.827 million and a BCR of 1.333.

9.6 Economic Appraisal Summary

The economic appraisal has shown that Option 1A_S1A and Option 12 will not provide economic benefits.
Option 5, while not quite providing economic benefits, does preform the best with a NPV of -«€0.209m and a
BCR of 0.892 compared against the Do Minimum. It therefore means that the economic benefits of Option 5
are projected to be similar to the costs. The residual period appraisal to the year 2077 indicates that the further
benefits of Option 5 increase the NPV to €8.605m and the BCR to 1.333. It is noted that this was an economic
assessment only and therefore does not include other benefits such as safety or environmental.
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10. Summary and Conclusions

Base SATURN traffic models were developed for Sligo to assess the implications of the proposed scheme. The
models were calibrated and validated to PAG standards and provided a robust basis on which to assess the
proposed N16 scheme options.

Traffic demand forecasts were obtained from the National Transport Model and utilised to develop forecasts for
the Sligo models for an Opening Year of 2017, Design Year of 2032 and Forecast Year of 2047

Seven N16 alignment option models were developed for the route selection study, which involved varying
combinations of road widening, lane provision, cycle and pedestrian crossing provision, and signal optimisation.
The seven options assessed in this study were derived from a wider number of options, but of those options a
number were grouped and an approximate route used. The EGB was included as part of all the proposed
scenarios but was removed for Sensitivity Test 1 which tested the impact of the removal of this bridge on the
three emerging options.

The initial traffic modelling Technical Note issued in December 2016 showed that Options 5 and 12 were seen
to provide the best local and network-side operational efficiency, in terms of traffic volumes, journey times,
junction capacity, network level operations and vehicle emissions. From this Technical Note three options were
sifted based on the varying objectives and KPIs. The three emerging options (Option 1A_S1A, Option 5 and
Option 12) were taken forward and considered in greater detail through sensitivity testing and TUBA economic
appraisal.

The sensitivity testing Technical Note issued in January 2017 showed that Option 5 was the best ranked
scenario in the sensitivity testing, followed by Option 12 and Option 1A_S1A.

A further assessment of the three refined models in Section 8.4 of this report also indicated that Option 5 was
the best performing option.

The economic appraisal detailed in Section 9 of this report was undertaken using TUBA and showed that Option
1A_S1A and Option 12 would not deliver a positive Net Present Value (NPV) or a Benefit to Cost Ratio (BCR) of
greater than 1. Although Option 5 alse did not provide economic benefits it did deliver the greatest NPV of -
€0.209m and a BCR of 0.992 when compared against the Do Minimum, which means that the economic
benefits of Option 5 are projected to be similar to the costs. The benefits of Option 5 did increase further when
the thirty year residual period was included in the appraisal, delivering a NPV of €8.605m and a BCR of 1.333.
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Appendix A. AM Calibration Data

Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%

502_1 512 829 544 10.9 Fail Fail
502_1_523 292 261 19 Pass Pass
502_1_565 54 82 3.4 Pass Pass
512_1_502 943 879 21 Pass Pass
512 1 523 9 0 4.2 Pass Pass
512 1 565 4 0 2.8 Pass Pass
5231 502 352 184 10.2 Fail Fail
523_1_512 46 0 9.6 Pass Fail
523_1_565 46 0 9.5 Pass Fail
565_1 502 13 10 1.0 Pass Pass
565_1_512 2 0 2.0 Pass Pass
565_1 523 6 2 2.0 Pass Pass
6_3 567 804 719 31 Pass Pass
6_3_568 12 5 2.2 Pass Pass
567 3.6 513 438 1.1 Pass Pass
568_3 6 38 5 7.3 Pass Fail
568_3 567 317 304 0.7 Pass Pass
501_4_550 75 7 10.7 Pass Fail
501_4_601 26 30 0.8 Pass Pass
501_4 624 657 578 3.2 Pass Pass
550 4 501 30 0 7.7 Pass Fail
550_4_601 85 89 0.4 Pass Pass
550_4 624 33 43 1.6 Pass Pass
601_4 501 92 52 4.8 Pass Pass
601_4_550 102 156 4.8 Pass Pass
601_4 624 71 92 2.3 Pass Pass
624 4 501 418 315 5.4 Fail Fail
624_4_550 14 0 5.3 Pass Fail
624_4 601 23 23 0.1 Pass Pass
3 6_ 483 493 0.4 Pass Pass
42 38 719 719 0.0 Pass Pass
38 42 269 269 0.0 Pass Pass
1_502_2 1123 1052 21 Pass Pass
1_502_504 170 21 15.3 Fail Fail
2 5021 1118 998 3.7 Pass Pass
2_502_504 177 152 2.0 Pass Pass
504 502 1 48 23 4.2 Pass Pass
504 _502_2 49 48 0.2 Pass Pass
521_506_522 9 0 4.2 Pass Pass
521_506_623 164 48 11.3 Fail Fail
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
521 506 627 164 180 1.2 Pass Pass
522_506_521 4 0 2.8 Pass Pass
522_506_623 188 117 57 Pass Fail
522_506_627 130 224 7.1 Pass Fail
623_506_521 130 91 3.8 Pass Pass
623_506_522 31 31 0.1 Pass Pass
623_506_627 52 0 10.2 Pass Fail
627_506_521 109 112 0.3 Pass Pass
627_506_522 49 148 10.0 Pass Fail
627 506 623 106 52 6.1 Pass Fail
505_507_627 398 459 3.0 Pass Pass
508_507_505 27 0 7.3 Pass Fail
508 507 627 20 0 6.3 Pass Fail
627_507_505 359 451 4.6 Pass Pass
509_510 504 92 89 0.3 Pass Pass
619_510 504 839 910 2.4 Pass Pass
512 511 459 354 5.2 Fail Fail
1 512 511 129 0 16.1 Fail Fail
1 512 513 1 0 1.4 Pass Pass
1 512 514 609 544 2.7 Pass Pass
511 512 1 47 0 9.7 Pass Fail
511_512_513 61 37 3.5 Pass Pass
511_512_514 136 52 8.7 Pass Fail
513 5121 8 20 3.2 Pass Pass
513_512_511 54 85 3.7 Pass Pass
513 512 514 5 5 0.0 Pass Pass
514_512_1 975 859 3.8 Pass Pass
514 512 511 315 270 2.7 Pass Pass
514 512 513 34 0 8.2 Pass Fail
512_513_515 38 37 0.2 Pass Pass
512_513_564 60 0 11.0 Pass Fail
515_513_512 39 109 8.2 Pass Fail
515_513_564 16 0 57 Pass Fail
564_513_512 30 0 7.7 Pass Fail
564_513_515 59 134 7.7 Pass Fail
512_514_515 8 25 4.2 Pass Pass
512_514 526 124 108 1.5 Pass Pass
512_514_557 555 467 3.9 Pass Pass
515_514 512 9 0 4.2 Pass Pass
515_514_526 21 0 6.5 Pass Fail
515_514_557 10 0 4.5 Pass Pass
526_514_512 97 50 55 Pass Fail
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
526 514 515 205 227 1.5 Pass Pass
526_514_557 89 72 1.9 Pass Pass
557_514_512 1063 1079 0.5 Pass Pass
557 514 515 222 215 0.5 Pass Pass
557_514 526 22 34 2.3 Pass Pass
513_515_516 47 78 3.9 Pass Pass
513_515_ 558 43 98 6.6 Pass Fail
514_515 513 14 41 5.1 Pass Fail
514 515 516 412 423 0.5 Pass Pass
514_515 558 21 0 6.5 Pass Fail
516_515_ 513 3 0 2.4 Pass Pass
516 515 514 19 0 6.2 Pass Fail
516 515 558 4 0 2.8 Pass Pass
558_515_513 40 135 10.2 Pass Fail
558_515_514 12 0 4.9 Pass Pass
558_515 516 137 166 2.4 Pass Pass
515_516 619 489 565 3.3 Pass Pass
515_516_620 17 17 0.0 Pass Pass
620 516 515 30 0 7.7 Pass Fail
620 516 619 50 24 4.2 Pass Pass
508 517 518 125 125 0.0 Pass Pass
508_517_533 503 612 4.6 Fail Pass
508_517_518 117 125 0.7 Pass Pass
520_519 16 18 0.4 Pass Pass
519_520_ 42 80 4.9 Pass Pass
1 523 219 263 2.8 Pass Pass
514 526 525 156 38 12.0 Fail Fail
514 526 527 51 105 6.1 Pass Fail
525_526_514 321 272 2.9 Pass Pass
525_526_527 146 25 13.0 Fail Fail
527_526_514 66 78 1.4 Pass Pass
527_526_525 197 177 1.4 Pass Pass
526_527_530 109 100 0.9 Pass Pass
526_527_552 86 101 1.6 Pass Pass
526_527_600 13 13 0.0 Pass Pass
530_527_526 60 75 1.8 Pass Pass
530_527 552 20 24 0.8 Pass Pass
530_527_600 101 99 0.2 Pass Pass
552_527_526 193 179 1.0 Pass Pass
552_527 530 47 48 0.1 Pass Pass
552 527 600 63 77 1.7 Pass Pass
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
600 527 526 30 6 5.8 Pass Fail
600_527_530 127 101 2.5 Pass Pass
600_527_552 53 62 1.2 Pass Pass
527 530 531 114 117 0.3 Pass Pass
527_530_557 97 96 0.1 Pass Pass
527_530_570 94 35 7.3 Pass Fail
531_530 527 122 138 1.4 Pass Pass
531_530 557 158 159 0.1 Pass Pass
531 530 570 8 6 0.8 Pass Pass
557_530_527 24 59 5.4 Pass Fail
557_530 531 70 46 3.2 Pass Pass
557 530 570 635 431 8.8 Fail Fail
570 530 527 78 1 12.3 Pass Fail
570_530_531 9 12 0.9 Pass Pass
570_530_557 1251 1140 3.2 Pass Pass
530_531_540 188 175 1.0 Pass Pass
540_531_530 257 260 0.2 Pass Pass
540_531_558 141 162 1.7 Pass Pass
558 531 540 75 139 6.2 Pass Fail
618 531 530 34 43 1.4 Pass Pass
618 531 540 10 1 3.6 Pass Pass
618_531_558 79 105 2.8 Pass Pass
517_533_534 54 0 10.4 Pass Fail
536_535_559 102 7 12.8 Pass Fail
536_535_560 48 48 0.0 Pass Pass
559_535_536 69 58 1.4 Pass Pass
559 535 560 29 29 0.0 Pass Pass
560 _535 536 76 22 7.6 Pass Fail
560_535_559 37 37 0.1 Pass Pass
519_536_535 10 47 6.9 Pass Fail
519 536_537 37 37 0.0 Pass Pass
535_536_519 15 14 0.2 Pass Pass
535_536_537 112 66 4.9 Pass Pass
537_536_519 36 50 21 Pass Pass
537_536_535 174 9 17.3 Fail Fail
534_537_536 48 9 7.4 Pass Fail
534 537 569 11 11 0.0 Pass Pass
536_537 534 59 8 8.8 Pass Fail
536_537_569 99 95 0.4 Pass Pass
538 537 534 33 0 81 Pass Fail
538_537_536 123 0 15.7 Fail Fail
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
538 537 569 16 0 5.7 Pass Fail
569_537_534 30 40 1.7 Pass Pass
569_537_536 94 50 5.2 Pass Fail
542 540 531 115 166 4.3 Pass Pass
542_540_539 135 172 3.0 Pass Pass
542_540_541 49 11 6.9 Pass Fail
531_540 542 15 19 1.0 Pass Pass
531_540 539 56 55 0.2 Pass Pass
531_540 541 151 163 1.0 Pass Pass
539_540 542 73 75 0.3 Pass Pass
539_540 531 44 46 0.3 Pass Pass
539 540 541 8 8 0.0 Pass Pass
541 540 542 15 15 0.0 Pass Pass
541_540_531 327 263 3.8 Pass Pass
541_540_539 26 13 2.9 Pass Pass
561_541_549 241 334 5.5 Pass Fail
540_542_543 29 30 0.2 Pass Pass
540_542_545 34 34 0.1 Pass Pass
540 542 549 22 22 0.0 Pass Pass
543 542 540 110 139 2.6 Pass Pass
543 542 545 81 53 3.4 Pass Pass
543_542_549 50 50 0.0 Pass Pass
545_542_540 383 371 0.6 Pass Pass
545 542 543 37 54 2.5 Pass Pass
545_542_549 61 51 1.4 Pass Pass
549_542_ 540 81 99 1.9 Pass Pass
549 542 543 24 28 0.7 Pass Pass
549 542 545 56 36 2.9 Pass Pass
542_545_546 95 50 5.2 Pass Fail
542_545 548 73 73 0.0 Pass Pass
544 545 542 85 81 0.5 Pass Pass
544_545_546 2 6 1.9 Pass Pass
546_545_542 397 394 01 Pass Pass
546_545_ 548 5 0 3.2 Pass Pass
545 546 544 68 32 51 Pass Fail
545_546_547 2 24 6.1 Pass Fail
545 546 552 23 0 6.8 Pass Fail
547 546 544 1 0 1.4 Pass Pass
547_546_545 3 16 4.3 Pass Pass
547_546_552 1 0 1.4 Pass Pass
548_546_544 22 0 6.6 Pass Fail
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Movement Observed Total Medelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
548 546 545 381 378 0.2 Pass Pass
548 546 547 1 0 1.4 Pass Pass
548_546_552 3 0 2.4 Pass Pass
552 546 544 2 0 2.0 Pass Pass
552_546_545 36 0 8.5 Pass Fail
4_550_503 111 157 4.0 Pass Pass
4_550 556 1 6 2.7 Pass Pass
503_550 4 139 130 0.8 Pass Pass
503_550 556 120 118 0.2 Pass Pass
556_550_4 2 2 0.0 Pass Pass
556_550 503 11 14 0.8 Pass Pass
527 552 215 151 4.7 Pass Pass
562_553 131 131 0.0 Pass Pass
514_557_530 690 529 6.5 Fail Fail
514_557_558 7 10 1.1 Pass Pass
530_557 514 1471 1321 4.0 Pass Pass
530 557 558 13 74 9.3 Pass Fail
558 557 514 7 7 0.1 Pass Pass
558_557_530 7 7 0.1 Pass Pass
515 558 531 66 98 3.5 Pass Pass
515_558_ 557 2 0 2.0 Pass Pass
531 558 515 184 241 3.9 Pass Pass
531 558 557 11 14 1.0 Pass Pass
557_558_515 61 9.1 Pass Fail
557_558_531 23 4.4 Pass Pass
535 559 36 44 1.3 Pass Pass
535 560 561 62 214 13.0 Fail Fail
535_560_566 27 17 2.2 Pass Pass
561_560_535 48 124 8.2 Pass Fail
561_560 566 59 51 11 Pass Pass
566_560 535 92 82 1.0 Pass Pass
566_560_ 561 133 144 0.9 Pass Pass
569_561_560 64 29 5.2 Pass Fail
553_562_ 74 74 0.0 Pass Pass
1_564_513 59 134 7.7 Pass Fail
1_564_565 19 0 6.2 Pass Fail
513_564_565 76 0 12.3 Pass Fail
565_564 513 31 0 79 Pass Fail
560_566_ 49 68 2.4 Pass Pass
530_570_544 416 472 2.7 Pass Pass
544 570 530 1075 1153 2.3 Pass Pass
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
552 571 572 13 0 51 Pass Fail
552_571_573 170 172 0.1 Pass Pass
573_571_552 294 266 1.7 Pass Pass
573_571_572 256 254 0.1 Pass Pass
551 _573_571 521 520 0.1 Pass Pass
571_573_551 173 172 0.1 Pass Pass
572_573_551 140 138 0.1 Pass Pass
605_604 437 439 0.1 Pass Pass
604_605_ 237 237 0.0 Pass Pass
603_606_621 72 78 0.7 Pass Pass
603_606_622 48 146 10.0 Pass Fail
621 606 603 290 285 0.3 Pass Pass
621_606_622 13 13 0.1 Pass Pass
622_606_603 14 30 3.5 Pass Pass
622_606_621 2 2 0.0 Pass Pass
22_607_608 26 33 1.3 Pass Pass
22_607_617 17 17 0.0 Pass Pass
22_607_621 8 8 0.1 Pass Pass
608_607_22 14 15 0.2 Pass Pass
608_607_617 10 9 0.3 Pass Pass
608_607_621 257 252 0.3 Pass Pass
617_607_22 10 10 0.1 Pass Pass
617_607_608 11 9 0.5 Pass Pass
617 607 _621 38 38 0.0 Pass Pass
621_607_22 3 3 0.0 Pass Pass
621_607_608 70 70 0.0 Pass Pass
621_607_617 7 7 0.0 Pass Pass
614 _613_ 191 191 0.0 Pass Pass
613 614 88 91 0.3 Pass Pass
532_618_531 72 150 7.4 Pass Fail
532 _618 619 366 337 1.5 Pass Pass
516_619_510 522 590 2.9 Pass Pass
516_619_620 14 0 5.3 Pass Fail
618_619_510 340 337 0.1 Pass Pass
620_619_510 42 0 9.2 Pass Fail
516_620_619 2 0 2.0 Pass Pass
516_620_565 10 12 0.5 Pass Pass
619_620_516 12 0 4.9 Pass Pass
619_620_565 28 0 7.5 Pass Fail
565_620 516 84 82 0.2 Pass Pass
565_620_619 66 0 11.5 Pass Fail
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Movement Observed Total Modelled Total Observed v GEH Statistic

Flow Flow Modelled Flow Guideline
Within 15%

607_621

4 624 623 582 585 0.1 Pass Pass

4_624_626 168 128 3.3 Pass Pass

623 624 _4 405 294 5.9 Fail Fail
623_624 626 37 37 0.1 Pass Pass

626 624 4 57 43 2.0 Pass Pass
626_624 623 12 12 0.0 Pass Pass
506_627_507 319 404 4.5 Pass Pass
506_627_628 41 0 9.1 Pass Fail
507_627_506 306 312 0.3 Pass Pass
507_627_628 27 149 13.0 Fail Fail
628_627_506 18 0 6.0 Pass Fail
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Maodelled Flow Guideline
Within 15%
502_1 565 71 89 2.0 Pass Pass
512_1_502 647 560 3 Pass Pass
512_1 523 18 0 6.0 Pass Fail
512_1_565 5 0 3.2 Pass Pass
523_1_502 205 145 4.5 Pass Pass
523 1 512 43 0 9.3 Pass Fail
523_1_565 21 0 6.5 Pass Fail
565_1 502 24 32 1.5 Pass Pass
565_1 512 13 0 51 Pass Fail
565_1 523 14 20 1.5 Pass Pass
6_3 567 451 376 3.7 Pass Pass
6_3_568 17 0 5.8 Pass Fail
567_3_6 459 493 1.6 Pass Pass
568_3_6 25 11 3.3 Pass Pass
568_3_567 232 211 1.4 Pass Pass
6_3_ 493 376 5.6 Fail Fail
501_4_550 63 3 10.4 Pass Fail
501_4_601 43 39 0.6 Pass Pass
501_4_624 328 265 3.7 Pass Pass
550_4_501 50 0 10.0 Pass Fail
550_4_601 73 113 4.1 Pass Pass
550_4_624 19 20 0.2 Pass Pass
601_4 501 84 48 4.4 Pass Pass
601_4_550 69 161 8.6 Pass Fail
601_4_624 26 9 3.9 Pass Pass
624_4_501 358 268 51 Pass Fail
624_4 550 20 0 6.3 Pass Fail
624_4 601 19 20 0.1 Pass Pass
3 6_ 527 504 1.0 Pass Pass
42 38 329 329 0.0 Pass Pass
38_42 334 330 0.2 Pass Pass
1.502_2 750 690 2.2 Pass Pass
1 502_504 125 47 8.4 Pass Fail
2 502 1 759 647 4.2 Pass Pass
2_502_504 141 114 2.3 Pass Pass
504 502 1 123 105 1.7 Pass Pass
504_502 2 108 102 0.6 Pass Pass
521 506_522 17 0 5.8 Pass Fail
521 506 623 90 17 9.9 Pass Fail
521 _506_627 97 130 3.1 Pass Pass
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
522 506 521 11 0 4.7 Pass Pass
522_506_623 93 52 4.9 Pass Pass
522_506_627 78 122 4.4 Pass Pass
623_506_521 84 34 6.4 Pass Fail
623_506_522 88 86 0.2 Pass Pass
623 _506_627 51 0 10.1 Pass Fail
627_506_521 79 83 0.4 Pass Pass
627_506_522 81 92 1.1 Pass Pass
627_506_623 67 13 8.5 Pass Fail
505_507_627 233 276 2.7 Pass Pass
508_507_505 38 0 8.7 Pass Fail
508_507_627 41 0 9.1 Pass Fail
627_507_505 264 325 35 Pass Pass
509_510_504 293 226 4.2 Pass Pass
619_510_504 720 767 1.7 Pass Pass
512 511 212 181 2.2 Pass Pass
1_512_511 32 0 8.0 Pass Fail
1 512 513 5 0 3.2 Pass Pass
1 512 514 534 409 5.8 Fail Fail
511 512 1 32 0 8.0 Pass Fail
511 512 513 46 55 1.2 Pass Pass
511_512_514 95 81 1.5 Pass Pass
513 5121 35 29 11 Pass Pass
513 512 511 43 28 2.5 Pass Pass
513_512_514 35 0 8.4 Pass Fail
514 512 1 651 531 4.9 Fail Pass
514_512_511 166 153 1.0 Pass Pass
514 512 513 28 0 7.5 Pass Fail
512_513_515 35 55 2.9 Pass Pass
512_513_564 43 0 9.3 Pass Fail
515 513 512 45 57 1.7 Pass Pass
515 513 564 50 0 10.0 Pass Fail
564 513 512 67 0 11.6 Pass Fail
564 513 515 92 38 0.4 Pass Pass
512_514_515 28 0 7.5 Pass Fail
512_514_526 133 73 5.9 Pass Fail
512_514_557 508 417 4.2 Pass Pass
515_514 512 25 0 7.0 Pass Fail
515_514_526 56 76 2.5 Pass Pass
515_514_557 34 0 8.2 Pass Fail
526_514_512 76 61 1.9 Pass Pass
526_514_515 143 156 1.0 Pass Pass
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
526 514 557 54 0 10.4 Pass Fail
557_514_512 736 623 4.3 Fail Pass
557_514_515 85 136 4.8 Pass Pass
557 514 526 34 33 0.2 Pass Pass
526_514_ 244 216 1.8 Pass Pass
513_515_516 70 105 3.7 Pass Pass
513_515_558 59 84 2.9 Pass Pass
514_515_513 21 29 1.6 Pass Pass
514_515_516 201 262 4.0 Pass Pass
514_515_558 22 0 6.6 Pass Fail
516_515_513 12 0 4.9 Pass Pass
516 515 514 97 20 10.0 Pass Fail
516 515 558 25 0 7.1 Pass Fail
558_515_513 64 92 3.2 Pass Pass
558_515_514 19 56 6.1 Pass Fail
558_515_516 165 77 8.0 Pass Fail
515_516_619 304 398 5.0 Pass Pass
515_516_620 27 47 3.3 Pass Pass
620 516 515 72 20 7.7 Pass Fail
620 _516_619 69 70 0.1 Pass Pass
508 517 518 135 166 2.5 Pass Pass
508_517_533 648 799 5.6 Fail Fail
520_519 56 61 0.7 Pass Pass
519 520_ 103 78 2.6 Pass Pass
1 .523_ 162 187 1.9 Pass Pass
514_526_525 171 105 5.7 Pass Fail
514 526_527 26 77 7.1 Pass Fail
525 526_514 179 191 0.9 Pass Pass
525_526_527 81 17 9.2 Pass Fail
527_526_514 22 26 0.8 Pass Pass
527_526_525 109 48 6.9 Pass Fail
526_527_530 57 60 0.5 Pass Pass
526_527_552 42 43 0.2 Pass Pass
526_527 600 9 0 4.1 Pass Pass
530 _527_526 78 78 0.0 Pass Pass
530_527_552 28 66 5.5 Pass Fail
530_527_600 100 120 1.9 Pass Pass
552_527_526 44 62 2.5 Pass Pass
552_527_530 19 22 0.6 Pass Pass
552_527_600 15 16 0.3 Pass Pass
600_527_526 13 2 39 Pass Pass
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
600 527 530 70 94 2.7 Pass Pass
600_527_552 22 25 0.6 Pass Pass
552_527_ 89 74 1.7 Pass Pass
570 530 633 736 39 Fail Pass
527_530_531 100 94 0.6 Pass Pass
527_530_557 75 61 1.7 Pass Pass
527_530_570 39 21 3.3 Pass Pass
531_530_527 194 208 1.0 Pass Pass
531_530_557 189 191 0.2 Pass Pass
531_530_570 36 40 0.7 Pass Pass
557_530_527 47 50 0.4 Pass Pass
557 530_531 52 0 10.2 Pass Fail
557 _530_570 505 417 4.1 Pass Pass
570_530_527 51 5 8.6 Pass Fail
570_530_531 20 44 4.3 Pass Pass
570_530_557 582 687 4.2 Fail Pass
527_530_ 162 176 11 Pass Pass
530_531_540 171 139 2.6 Pass Pass
540 531 530 305 315 0.6 Pass Pass
540 531 558 165 152 1.0 Pass Pass
558 531_540 119 109 0.9 Pass Pass
618_531_530 118 124 0.6 Pass Pass
618_531_540 27 16 2.5 Pass Pass
618_531_558 104 131 2.5 Pass Pass
560_535_ 118 50 7.4 Pass Fail
542_540_531 42 42 0.0 Pass Pass
542 540 539 51 62 1.4 Pass Pass
542 540 541 25 3 5.8 Pass Fail
531_540_542 28 29 0.1 Pass Pass
531_540_539 53 53 0.0 Pass Pass
531_540_541 256 222 2.2 Pass Pass
539_540_542 35 43 1.3 Pass Pass
539_540_531 53 76 2.9 Pass Pass
539 540 541 29 8 4.8 Pass Pass
541 _540_542 14 14 0.0 Pass Pass
541_540_531 353 327 1.4 Pass Pass
541 540 539 35 32 0.5 Pass Pass
540 542 543 39 46 1.1 Pass Pass
540 542 _545 39 33 0.9 Pass Pass
540 542 549 21 21 0.0 Pass Pass
543_542_540 44 46 0.3 Pass Pass
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
543 542 545 30 33 0.6 Pass Pass
543_542 549 31 32 0.1 Pass Pass
545_542_540 47 38 1.4 Pass Pass
545_542 543 27 29 0.3 Pass Pass
545_542_549 41 29 2.1 Pass Pass
549_542_540 27 28 0.3 Pass Pass
549_542_543 38 33 0.9 Pass Pass
549_542_545 42 41 0.2 Pass Pass
542_545_546 64 61 0.3 Pass Pass
542_545_548 46 46 0.0 Pass Pass
544_545_542 63 49 1.9 Pass Pass
544 545 546 2 0 19 Pass Pass
544 545 548 1 0 1.4 Pass Pass
546_545_542 46 46 0.0 Pass Pass
546_545_548 2 0 2.0 Pass Pass
545_546_544 59 56 0.3 Pass Pass
545_546_547 3 5 1.0 Pass Pass
545 _546_552 5 0 3.2 Pass Pass
547_546_544 1 17 5.3 Pass Fail
547 546 545 3 6 1.5 Pass Pass
548_546_545 40 40 0.0 Pass Pass
548_546_547 1 0 1.4 Pass Pass
552_546_544 1 0 1.4 Pass Pass
552_546_545 4 0 2.8 Pass Pass
4_550_503 109 161 4.5 Pass Pass
4_550_556 3 3 0.0 Pass Pass
503_550 4 112 130 1.7 Pass Pass
503_550_556 130 130 0.0 Pass Pass
556_550_4 2 2 0.0 Pass Pass
556_550_503 46 56 1.5 Pass Pass
527 _552_ 104 67 4.0 Pass Pass
562_553_ 76 76 0.0 Pass Pass
514 _557_530 577 417 7.2 Fail Fail
514_557_558 14 0 5.3 Pass Fail
530_557_514 804 792 0.4 Pass Pass
530_557_558 32 147 12.2 Fail Fail
558 557 514 36 0 8.5 Pass Fail
558 557 530 27 50 3.7 Pass Pass
515_558 531 95 64 3.4 Pass Pass
515 558 557 10 19 2.4 Pass Pass
531_558_515 217 225 0.5 Pass Pass
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Observed Total Medelled Total Observed v GEH Statistic

Movement

Flow Flow Modelled Flow Guideline
Within 15%
531 558 557 30 30 0.1 Pass Pass
557_558_515 19 0 6.1 Pass Fail
557_558_531 10 147 15.5 Fail Fail
535_560_ 141 28 12.3 Fail Fail
553_562_ 79 79 0.0 Pass Pass
1_564_513 68 88 2.3 Pass Pass
1_564_565 34 0 8.2 Pass Fail
513_564_565 95 0 13.8 Pass Fail
565_564_513 94 0 13.7 Pass Fail
530_570_ 589 478 4.8 Fail Pass
530_570_544 533 478 2.5 Pass Pass
544_570_530 602 736 5.2 Fail Fail
552 571 572 9 0 4.2 Pass Pass
552_571_573 926 96 0.1 Pass Pass
573_571_552 91 91 0.0 Pass Pass
573_571_572 142 259 8.3 Fail Fail
551_573_571 234 350 6.8 Fail Fail
571_573_551 95 96 0.1 Pass Pass
572_573_551 146 143 0.2 Pass Pass
605_604 _ 186 189 0.2 Pass Pass
604_605_ 198 199 0.1 Pass Pass
603_606_621 129 124 0.5 Pass Pass
603_606_622 12 30 4.0 Pass Pass
621_606_603 127 107 1.8 Pass Pass
621_606_622 2 2 0.2 Pass Pass
622_606_603 13 35 4.5 Pass Pass
622_606_621 4 4 0.0 Pass Pass
22_607_608 9 25 3.9 Pass Pass
22_607_617 8 12 1.2 Pass Pass
22_607_621 3 3 0.0 Pass Pass
608_607_22 7 27 4.8 Pass Pass
608_607_617 5 5 0.0 Pass Pass
608_607_621 112 99 1.3 Pass Pass
617_607_22 8 14 1.9 Pass Pass
617_607_608 5 5 0.0 Pass Pass
617_607_621 13 8 1.5 Pass Pass
621_607_22 4 4 0.0 Pass Pass
621 _607_608 111 111 0.0 Pass Pass
621_607_617 13 13 0.0 Pass Pass
621 _607_ 135 128 0.6 Pass Pass
614 _613_ 97 97 0.0 Pass Pass
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Movement

Observed Total
Flow

Modelled Total

Flow

JACOBS

Observed v
Modelled Flow
Within 15%

GEH Statistic
Guideline

613 614

532_618_531 209 271 4.0 Pass Pass
532_618 619 336 308 1.5 Pass Pass
516_619_510 357 468 5.4 Fail Fail
516_619_620 16 0 5.7 Pass Fail
618 619 510 266 308 2.5 Pass Pass
620_619_510 35 0 8.4 Pass Fail
516_620_619 3 0 2.4 Pass Pass
516 620 565 24 52 4.5 Pass Pass
619 620 516 42 0 9.2 Pass Fail
619_620_565 52 0 10.2 Pass Fail
565_620_516 98 89 1.0 Pass Pass
565_620_619 43 0 9.3 Pass Fail
607_621_ 131 110 1.9 Pass Pass
4 624 623 278 256 1.3 Pass Pass
4_624 626 97 38 1.2 Pass Fail
623_624_4 302 214 5.5 Pass Fail
623_624_626 11 12 0.3 Pass Pass
626 624 4 97 73 2.6 Pass Pass
626_624_623 12 14 0.5 Pass Pass
506_627_507 207 252 3.0 Pass Pass
506_627_628 14 0 53 Pass Fail
507_627_506 204 187 1.2 Pass Pass
507_627 628 22 89 9.0 Pass Fail
628 627 506 21 0 6.5 Pass Fail
628_627_507 37 73 4.8 Pass Pass
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Appendix C. PM Calibration Data

Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Maodelled Flow Guideline
Within 15%
6_3_567 612 728 4.5 Fail Pass
6_3_568 34 3 71 Pass Fail
567_3_6 781 744 1.3 Pass Pass
568_3_6 24 6 4.6 Pass Pass
568_3_567 215 214 0.1 Pass Pass
501_4_550 57 1 10.3 Pass Fail
501_4_601 42 38 0.6 Pass Pass
501_4 624 377 317 3.2 Pass Pass
550_4_501 72 0 12.0 Pass Fail
550_4_601 120 130 0.9 Pass Pass
550_4_624 19 42 4.2 Pass Pass
601_4_501 144 929 4.0 Pass Pass
601_4_550 123 144 1.8 Pass Pass
601_4_624 24 34 1.8 Pass Pass
624_4_501 550 458 4.1 Pass Pass
624 4 550 29 24 1.0 Pass Pass
624_4_601 30 65 5.0 Pass Fail
4 624 623 377 364 0.7 Pass Pass
4 624 626 49 29 32 Pass Pass
623_624 4 456 391 3.2 Pass Pass
623_624_626 34 34 0.0 Pass Pass
626_624 4 155 155 0.0 Pass Pass
626_624 623 45 46 0.2 Pass Pass
505_507_627 338 392 2.8 Pass Pass
508_507_505 27 0 7.3 Pass Fail
508_507_627 64 0 11.3 Pass Fail
627_507_505 316 246 4.2 Pass Pass
545_546_544 101 89 1.2 Pass Pass
545_546_547 3 10 2.8 Pass Pass
545_546_552 16 0 5.7 Pass Fail
547 _546_544 1 28 7.1 Pass Fail
547_546_545 1 11 4.2 Pass Pass
548 546_545 59 84 3.0 Pass Pass
552_546_544 1 0 1.4 Pass Pass
552_546_545 12 0 4.9 Pass Pass
542_545_546 117 99 1.7 Pass Pass
542 _545_548 237 207 2.0 Pass Pass
544 545 542 122 111 1.0 Pass Pass
544 545 546 4 0 2.7 Pass Pass
544 545 548 3 0] 2.4 Pass Pass
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
546 545 542 70 96 2.8 Pass Pass
546_545_548 2 0 2.0 Pass Pass
540_542_543 80 110 31 Pass Pass
540_542_545 200 161 2.9 Pass Pass
540 542 549 40 41 0.1 Pass Pass
543 542 540 37 44 11 Pass Pass
543 542 545 70 63 0.8 Pass Pass
543_542_549 48 48 0.0 Pass Pass
545 542 540 38 64 3.6 Pass Pass
545 542 543 76 74 0.2 Pass Pass
545 542 549 77 69 1.0 Pass Pass
549 542 _540 29 40 1.9 Pass Pass
549 542 543 59 34 3.7 Pass Pass
549 542 545 90 81 0.9 Pass Pass
531 _540_539 69 93 2.7 Pass Pass
531_540_541 326 162 10.5 Fail Fail
539 540531 106 85 2.2 Pass Pass
539_540_541 34 9 5.5 Pass Fail
541_540_531 386 421 1.8 Pass Pass
541_540_539 30 12 4.1 Pass Pass
530_570_ 1124 1086 11 Pass Pass
570 530 716 628 34 Pass Pass
527 530 224 230 0.4 Pass Pass
530_527_ 372 392 1.0 Pass Pass
514_526_525 352 179 10.6 Fail Fail
514_526_527 28 161 13.7 Fail Fail
525_526_514 233 197 2.4 Pass Pass
525_526_527 267 50 17.3 Fail Fail
527 _526_514 19 32 2.5 Pass Pass
527 _526_525 192 80 9.6 Fail Fail
514_526_ 327 340 0.7 Pass Pass
526_514_ 239 229 0.7 Pass Pass
514 _557_530 1052 951 3.2 Pass Pass
514 _557_558 11 0 4.7 Pass Pass
530_557_514 865 710 5.5 Fail Fail
530_557_558 22 27 1.0 Pass Pass
558_557_514 53 72 2.4 Pass Pass
558_557_530 48 53 0.8 Pass Pass
515_558 531 110 133 2.0 Pass Pass
515_558_557 17 0 5.8 Pass Fail
531_558_515 225 306 5.0 Pass Pass
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
531 558 557 54 125 75 Pass Fail
557_558_515 17 0 58 Pass Fail
557_558_531 9 27 4.3 Pass Pass
513 515 516 73 83 N Pass Pass
513_515_558 65 85 2.3 Pass Pass
514_515_513 9 9 0.0 Pass Pass
514_515_516 191 219 2.0 Pass Pass
514_515_558 33 48 2.3 Pass Pass
516_515_513 5 0 3.2 Pass Pass
516_515_514 132 25 12.0 Fail Fail
516_515_558 33 0 8.1 Pass Fail
558 515 513 62 245 14.8 Fail Fail
558 515 514 47 0 9.7 Pass Fail
558_515_516 141 61 8.0 Pass Fail
530_531_540 189 134 4.4 Pass Pass
540 _531_530 440 340 51 Pass Fail
540_531_558 159 325 10.7 Fail Fail
558_531_540 129 177 3.9 Pass Pass
618 531 530 177 146 2.4 Pass Pass
618 531_540 34 30 0.6 Pass Pass
618 531 558 126 111 1.4 Pass Pass
515_516_619 301 355 3.0 Pass Pass
515_516_620 20 56 59 Pass Fail
620_516_515 74 25 6.9 Pass Fail
620_516_619 62 150 8.6 Pass Fail
516_619_510 349 505 7.6 Fail Fail
516_619_620 18 0 6.0 Pass Fail
618 _619_510 316 338 1.2 Pass Pass
620_619_510 41 0 9.1 Pass Fail
532_618_531 264 287 1.4 Pass Pass
532_618_619 371 338 1.7 Pass Pass
4_550_503 191 129 4.9 Pass Pass
4_550_556 7 40 6.8 Pass Fail
503_550_4 158 171 1.0 Pass Pass
503_550_556 91 21 9.4 Pass Fail
556_550 4 2 2 0.2 Pass Pass
556_550_503 52 83 3.8 Pass Pass
527_530_531 118 123 0.4 Pass Pass
527_530_557 80 71 1.0 Pass Pass
527_530_570 79 36 5.7 Pass Fail
531_530_527 330 301 1.7 Pass Pass
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Movement Observed Total Medelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
531 530 557 219 38 10.6 Fail Fail
531_530_570 63 98 3.9 Pass Pass
557_530_527 80 52 3.5 Pass Pass
557 _530_531 53 0 10.3 Pass Fail
557_530_570 983 952 1.0 Pass Pass
570_530_527 109 39 8.1 Pass Fail
570_530_531 22 11 2.7 Pass Pass
570_530_557 595 578 0.7 Pass Pass
526_527_530 95 100 0.5 Pass Pass
526_527_552 192 190 0.2 Pass Pass
526_527_600 12 10 0.7 Pass Pass
530 527 526 141 145 0.4 Pass Pass
530 527 552 46 73 3.5 Pass Pass
530_527_600 165 174 0.7 Pass Pass
552_527_526 81 81 0.0 Pass Pass
552527530 26 31 1.0 Pass Pass
552_527_600 32 35 0.5 Pass Pass
600_527_526 16 23 1.6 Pass Pass
600 527 530 81 98 1.8 Pass Pass
600 _527 552 58 59 0.2 Pass Pass
508 517 533 917 946 0.9 Pass Pass
552_571_572 7 0 3.7 Pass Pass
552_571_573 267 269 0.1 Pass Pass
573_571_552 166 157 0.7 Pass Pass
573_571_572 154 156 0.1 Pass Pass
551 573 571 313 313 0.0 Pass Pass
571 573 551 275 269 0.3 Pass Pass
572_573_551 249 255 0.4 Pass Pass
603_606_621 245 245 0.0 Pass Pass
603_606_622 8 26 4.3 Pass Pass
621_606_603 122 54 7.2 Pass Fail
621_606_622 1 2 0.6 Pass Pass
622_606_603 50 50 0.0 Pass Pass
622_606_621 8 8 0.1 Pass Pass
1.523 244 187 39 Pass Pass
523 1 417 355 31 Pass Pass
22_607_608 21 57 5.8 Pass Fail
22_607_617 7 11 1.3 Pass Pass
22 _607_621 2 1 0.6 Pass Pass
608_607_22 33 105 8.7 Pass Fail
608_607_617 5 5 0.0 Pass Pass
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
608 607 621 111 47 7.2 Pass Fail
617_607_22 7 11 1.3 Pass Pass
617_607_608 5 5 0.0 Pass Pass
617_607_621 12 8 1.2 Pass Pass
621_607_22 16 15 0.2 Pass Pass
621_607_608 220 219 0.0 Pass Pass
621_607_617 19 18 0.2 Pass Pass
511_512_ 219 315 59 Pass Fail
512_511_ 149 146 0.2 Pass Pass
1 512 511 35 0 8.4 Pass Fail
1 512 513 20 0 6.3 Pass Fail
1 512 514 957 891 2.2 Pass Pass
511 512 1 32 0 8.0 Pass Fail
511_512_513 50 96 54 Pass Fail
511_512_514 170 220 3.6 Pass Pass
513512 1 46 232 15.8 Fail Fail
513 512 511 49 57 11 Pass Pass
513 512_514 70 40 4.1 Pass Pass
514 512 1 806 531 10.7 Fail Fail
514 512 511 98 89 0.9 Pass Pass
514 512 513 3 0 2.4 Pass Pass
512_513_515 46 18 4.9 Pass Pass
512_513_564 27 78 7.0 Pass Fail
515_513_512 53 302 18.7 Fail Fail
515_513_564 24 0 6.9 Pass Fail
564_513_512 108 27 9.9 Pass Fail
564 513 515 87 93 0.7 Pass Pass
1 564 513 61 93 3.7 Pass Pass
1_564_565 12 0 4.9 Pass Pass
513_564_565 51 78 3.3 Pass Pass
565_564 513 136 27 12.1 Fail Fail
516_620_565 26 50 3.9 Pass Pass
565_620_516 92 161 6.1 Pass Fail
512_514_515 27 52 3.9 Pass Pass
512_514_526 262 158 7.2 Fail Fail
512_514_557 984 941 1.4 Pass Pass
515 514 512 19 0 6.2 Pass Fail
515 514 526 74 26 6.9 Pass Fail
515_514_557 49 0 9.9 Pass Fail
526_514_512 86 61 2.9 Pass Pass
526_514_515 135 158 1.9 Pass Pass
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Movement Observed Total Modelled Total Observed v GEH Statistic
Flow Flow Modelled Flow Guideline
Within 15%
526 514 557 61 10 8.6 Pass Fail
557_514_512 819 559 9.9 Fail Fail
557_514_515 69 66 0.3 Pass Pass
557_514_526 47 157 10.9 Fail Fail
530_570_544 1042 1086 1.4 Pass Pass
544_570_530 622 628 0.2 Pass Pass
521_506_522 38 0 8.7 Pass Fail
521_506_623 100 36 7.7 Pass Fail
521_506_627 95 48 5.6 Pass Fail
522_506_521 24 0 6.9 Pass Fail
522_506_623 158 148 0.8 Pass Pass
522_506_627 94 153 5.3 Pass Fail
623_506_521 132 62 7.1 Pass Fail
623_506_522 176 165 0.8 Pass Pass
623_506_627 64 0 11.3 Pass Fail
627_506_521 169 138 2.5 Pass Pass
627_506_522 160 175 11 Pass Pass
627_506_623 86 32 7.0 Pass Fail
509_510_504 280 193 5.6 Pass Fail
619_510_504 779 825 1.6 Pass Pass
508_517_518 163 194 2.3 Pass Pass
535_560_561 124 357 15.0 Fail Fail
535_560_566 134 83 4.9 Pass Pass
561_560_535 79 98 2.0 Pass Pass
561_560_566 119 110 0.8 Pass Pass
566_560_535 69 57 1.5 Pass Pass
566_560_561 123 101 2.1 Pass Pass
560_566_ 135 194 4.6 Pass Pass
566_560_ 125 158 2.8 Pass Pass
561_541_549 632 623 0.4 Pass Pass
517_533_534 184 0 19.2 Fail Fail
534_537_536 104 62 4.6 Pass Pass
534 _537_569 63 106 4.7 Pass Pass
536_537_534 101 15 11.4 Pass Fail
536_537_569 319 205 7.0 Fail Fail
538_537_534 31 0 7.9 Pass Fail
538 _537_536 108 0 14.7 Fail Fail
538_537_569 18 0 6.0 Pass Fail
569 _537_534 26 26 0.0 Pass Pass
569_537_536 116 39 8.8 Pass Fail
519_536_535 38 91 6.6 Pass Fail
519_536_537 54 101 5.3 Pass Fail
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Observed v
Modelled Flow
Within 15%

GEH Statistic
Guideline

535_536_519

535_536_537 242 118 9.2 Fail Fail
537_536_519 19 39 3.7 Pass Pass
537_536_535 216 62 13.0 Fail Fail
536_535 559 155 10 15.9 Fail Fail
536_535_ 560 143 144 01 Pass Pass
559 _535_536 150 103 4.1 Pass Pass
559_535_560 76 61 1.8 Pass Pass
560_535_536 102 25 9.7 Pass Fail
560_535_559 35 28 1.3 Pass Pass
535_559_ 77 38 51 Pass Fail
559_535_ 128 164 3.0 Pass Pass
519 520_ 102 146 3.9 Pass Pass
520 _519_ 51 64 1.7 Pass Pass
569_561_560 111 91 2.0 Pass Pass
1.502_2 1163 1120 1.3 Pass Pass
1_502_504 97 0 13.9 Pass Fail
2.502_1 1128 1105 0.7 Pass Pass
2_502_504 109 203 7.5 Pass Fail
504_502_1 145 129 1.4 Pass Pass
504_502_2 171 62 10.1 Fail Fail
506_627 507 256 200 3.7 Pass Pass
506_627 628 7 0 3.7 Pass Pass
507_627_506 332 345 0.7 Pass Pass
507_627_628 21 50 4.3 Pass Pass
628_627_506 41 0 9.1 Pass Fail
628_627_507 36 45 1.5 Pass Pass
502_1_512 1044 891 4.9 Pass Pass
502_1_523 181 186 0.3 Pass Pass
502_1_565 66 64 0.2 Pass Pass
512_1_502 867 762 3.7 Pass Pass
512 1 523 13 0 51 Pass Fail

| National Roads Project Office, Sligo County Council |

B SLIGO
COUNTY COUNCIL

N

1-91



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

1-92

}s\-[j’{ ‘01\(”'
) COUNTY COUNCIL
| National Roads Project Office, Sligo County Council | Nk

£

i
A



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

2 Interim Technical Note

2-93

}S{j’{ ‘01\(1:"
) COUNTY COUNCIL
| National Roads Project Office, Sligo County Council | Nk

Fix
{
i,



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

JACOBS Technical Note

Date 26th May 2016

Attention Fergus Meehan

From John Paul FitzGerald

Subject N16 Traffic Modelling - Interim Technical Note
Copies to Emer Concannon, Dinesh Bhardwaj, Paul Carroll

1. N16 Traffic Modelling - Interim Technical Note
1.1 Introduction

This Technical Note presents the approach, methods, processes and outcomes from the SATURN
madel development for the N16 National Road Upgrade Scheme appraisal. The strategic options for
the N16 upgrade scheme have been modelled using a base model calibrated and validated to a base
year of 2015. The N16 model was developed to cover a range of options for the realignment of the
N16 from the junction of the N4 and N15 in Sligo to the Leitrim county boundary further north. These
options have been based on the options provided by SCC as developed during the route option
selection stage. The resulting traffic model has been developed for three peak time periods of AM,
Inter-Peak (IP) and PM and covers the two primary user classes of Light Vehicles (‘Lights") and Heavy
Vehicles ('Heavies’).

The potential to extend the modelled network to Manorhamilton had been considered but based on
timeframe implications and limited use of the alternative route to the N16 it was agreed not to extend
the model any further east than the Leitrim County boundary.

As well as the Do Nothing, separate SATURN model options have been coded and developed for the
assessment of a Do-Minimum option along with eight distinct routes across four separate strategic
route options as agreed with SCC and further set out below:

* Do Nothing
+ Do Minimum
+ Strategic Option 1
- Option 1A
- Option 1B
« Strategic Option 2
- Option 2A
- Option 2B
» Strategic Option 3
- Option 3 (3 and 4 combined).
« Strategic Option 4
- Option 5
- Option 6
- Option 8 (7, 8 and 9 combined)
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1.2 Do Nothing

The Do-Nothing Scenario is based on the network used in the calibrated base year model. This
scenario assumes that no changes are made to the road network in the study area and network
performance in 2017, 2032 and 2047 future years is modelled.

[& |

Figure 1.1 : Do-Nothing model
1.3 Do Minimum

The Do Minimum scenario includes the Eastern Garavogue Bridge (EGB) and the MN4-MN15 Sligo
Urban Improvement Scheme (UIS). The N16 model development and assessment has considered
the same Opening, Design and Forecast years as the N4-N15 UIS, namely 2017, 2032 and 2047
respectively. The model has laid the foundation to facilitate the route option refinement from thirteen
overall options to limited preferred options that shall be carried forward as the project is further
developed.

ra
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Figure 1.2: Do-Minimum model with committed schemes, EGB and UIS

1.4 Strategic Options

The four strategic options comprise of different alignment arrangements for N16, varying in lengths,
junction configurations and tie-in points to the existing road network. The N16 route corridor
alignment ends at Leitrim county boundary near Glencar in the north. Each model has the Speed
Flow Curve (SFC) upgraded on the new alignment to standard single carriageway one lane rural road
with free flow speed of 90 kph.

The four options are described below:
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Strategic Option 1
1.44 Option 1A

The new alignment emerges from the existing N15 section between Lisnalurg and Teesan and co-
aligns with the existing N16 at Drumkilsellagh. It routes further north-east to terminate at the Leitrim
County border. The total length is 7.15 km and has 11 new or redesigned junctions. 5 of these are
along the N16 route connecting it to the local road network including the existing N16 alignment whilst
3 of them are related to the realignment of existing local road junctions fo facilitate the new N16
alignment. The remaining 3 junctions are on widened N15 section.

Figure 1.3: Feasible route selection; Option 1A
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Figure 1.4: SATURN Model Option 1A
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142 Option 1B

Option 1B is a replication of Option 1A with extended improvement on the N13 from its proposed
intersection with the new N16 in north to its junction with existing N16 in sauth. The total length of the
upgraded N16 is 9.64 km. This option incorporates 21 new or redesigned junctions. 5 of these are
along the N16 route connecting it to the local road network including the existing N16 alignment whilst
6 of them are related to the realignment of existing local road junctions to facilitate the new N16
alignment. The remaining 10 junctions are on widened N15 section which is part of the proposed
development option 1B.

Figure 1.5: Feasible route selection; Option 1B
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1.5 Strategic Option 2
151 Option 2A

Option 2A branches off the N15 at its junction with the L-90102-0 near Shannon Eighter meeting with
the existing N16 near Drumkilsellagh. It moves further northeast as far as the Leitrim county
boundary. The total length of the proposed alignment is 8.13 km with 10 new or redesigned junctions.
8 of these are along the N16 route connecting it to the local road network including the existing N16
alignment whilst the remaining 2 are related to the realignment of existing lecal road junctions to
facilitate the alignment.

Figure 1.7: Feasible route selection; Option 2A
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Figure 1.8: SATURN Model Option 2A
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1.5.2 Option 2B:

Option 2B Is an extended version of option 2A that includes extended improvements on the N15 from
its proposed intersection with the upgraded N16 in the north to its junction with the existing N16 in the
south. The total length is 9.3 km including 18 new or redesigned junctions, 7 of these are along the
N16 route connecting it to the local road network including the existing N16 alignment whilst 5 of them
are related to the realignment of existing local road junctions to facilitate the new N16 alignment. The
remaining 6 junctions are on widened N15 section which is part of the proposed development option
28
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Figure 1.9: Feasible route selection; Option 2B
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Figure 1.10: SATURN Model Option 2B
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1.6 Strategic Option 3
1.6.1 Option 3 (3 and 4 combined):

Option 3 includes a new east-west link road between Elm Gardens and the Abbvie Roundabout
connecting to the new N16 alignment. The alignment moves further northeast and meets the existing
N16 near Drumkilsellagh before terminating at Leitrim county boundary. The total length is 8.72 km
with 19 new or redesigned junctions.

10 of these are along the N16 route connecting it to the local road network including the existing N16
alignment whilst the remaining 8 are related to the realignment of existing local road junctions to
facilitate the alignment.

== gy

Figure 1.11: Feasible route selection; Option 3
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Figure 1.12: SATURN Model Option 3
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1.7 Strategic Option 4
174 Option 5:

Option 5 has a new N16 alignment terminating at the AbbVie Ireland roundabout at the same point as
the existing N16 meets the roundabout. The total length is 8.1 km and 16 new or redesigned
junctions. 9 of these are along the N16 route connecting it to the local road network including the
existing N16 alignment whilst the remaining 7 are related to the realignment of existing local road
junctions to facilitate the alignment.

Figure 1.13: Feasible route selection; Option 5
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Figure 1.14: SATURN Model Option 5§
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1.7.2 Option 6:

Option 6 is a variant of Option 5 where the new N16 alignment merges with the existing N16 just
before the AbbVie Ireland roundabout. The total length is 7.7 km incorporating 17 new or redesigned
junctions. 10 of these are along the N16 route connecting it to the local road network including the
existing N16 alignment whilst the remaining 7 are related to the realignment of existing local road
junctions to facilitate the alignment.

Figure 1.15: Feasible route selection; Option 6
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1.7.3 Option 8:

Option 8 is a variant of Option 5 with the new N16 alignment tapering off the existing N16 just after
Willowbrook Bridge and meeting the existing N16 again before connecting into the AbbVie Ireland
roundabout. The total length is 8.16 km including 12 new or redesigned junctions. 9 of these are along
the N16 route connecting it to the local road network including the existing N16 alignment whilst the
remaining 3 are related to the realignment of existing local road junctions to facilitate the alignment.

Figure 1.17: Feasible route selection; Option 8
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Figure 1.18: SATURN Model Option 8
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1.8 SATURN Modelling Analysis of Options

The following section of the Technical Note describes the analysis undertaken on the feasible options.
Each option has been analysed with respect to Annual Average Daily traffic (AADT), routing pattern,
speeds, journey times, junction capacities, overall network statistics and emissions.

1.81 Value of Time update:
The Value of Time (VoT) for each user class in Opening, Design and Forecast years has been
updated from Project Appraisal Guidelines Unit 6.11. The annual growth factors, as presented in

Table 1.1 below, have been utilised to arrive at the values of time presented in Table 1.2.

Table 1.1 : Value of Time growth factors, PAG Unit 6.11, July 2011

i L 1.000 1.016 ] 1.016
[ 201210 2020 . 1.025 | 1.020 | 1.020
| 2021+ _ 1.020 1.016 | 1.016

Table 1.2 : Value of Time for Opening, Design and Forecast years

Use Class 2017 2032 2047
VoT, Lights (Cents/minute) 14.63 19.17 24.81
VaT, Heavies (Cents/minute) 42.91 058.60 78.87

The annual growth factors are based on journey purposes of Work, Commuting and Leisure that are
more appropriate to Lights user class and therefore the values for Lights have been averaged across
all journey purposes. On the other hand, the values for Heavies have been derived solely from Work
journey purpose only. Vehicle Operating Costs (VOC), meanwhile, have not been updated and
assumed unchanged throughout the years.

1.8.2 N16 Options Annual Average Daily Traffic

The AADT at various critical locations on N16 alignment are presented in Table 1.3, Table 1.4 and
Table 1.5. The location of the AADT values are based on the locations identified in Figure 1.1 to
Figure 1.18, showing the different option arrangements and configurations for the 8 options
considered.

It can be seen that in the Do Minimum traffic volumes increase on the approach to Sligo, but reduce
slightly to the south of the N16 junction with the L-3407-22 due to traffic using the L-7422-0 as an
alternative route to the N16.

Options 1A and 1B and Option 2A and 2B show similar patterns of traffic using the N16, with
significant reductions in traffic on the N16 the closer it gets to the N15. This highlights that traffic
demand on the N16 is focussed more within Sligo and results in this demand utilising the existing N16
route and the L-7421-0 as alternative routes to the proposed alignments. Option 3 retains more of the
traffic demand on the proposed N16 alignment than Options 1 and 2, however, again to the south of
the Option 3 connection with the L-7422-0 there is a reduction in traffic using the N16, showing that
the demand is utilising the alternative route.

Options 5, € and 8, show similar traffic patterns, with traffic volumes on the proposed N16 alignments
increasing closer to Sligo. This suggests that these routes generally cater for the demand to Sligo,
with limited use of the alternative routes to the N16. Option 5 caters for the highest demand levels of
all of the alignment options, followed by Option 8.
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Table 1.3 : 2017 AADT Comparisons

Technical Note

Map Direction 2017 AADT (Per Direction)
Reference
DN DM OP1A | OP1B | OP2A | OP2B OP3 OP5 | OP6 | OP8
1 NB 1721 1721 1721 1721 1721 1721 1721 1721 | 1721 | 1721
3 SB 1700 1700 1700 1700 1700 1700 1700 1700 | 1700 | 1700
2 NB 1721 1721 1721 1721 1643 1643 1721 1721 | 1721 | 1721
2 SB 1700 1700 1700 1700 1630 1630 1700 1700 | 1700 | 1700
3 NB 1632 1632 1721 1721 1643 1643 1421 1661 | 1642 | 1657
3 SB 1627 1625 1700 1700 1630 1630 1700 1632 | 1631 | 1631
4 NB 2356 2356 787 774 533 534 1652 1618 | 1599 | 2136
4 SB 2210 2210 1601 1601 1455 1455 1643 1597 | 1597 | 2075
5 NB 2061 2257 115 22 813 814 1116 2543 | 2185 | 2311
5 SB 1714 1215 92 73 1746 1742 189 2398 | 1224 | 2252
6 NB - - - 634 22 854 (EB) - - 2476
6 SB - - - 63 23 1638 (WB) - 2310
i EB - - - - 766 - -
T WB - - - 542 -
JACOBS
Table 1.4 : 2032 AADT Comparisons
Map < _ 2032 AADT (Per Direction)
Reference Direction
DN DM OP1A | OP1B | OP2A | OP2B OP3 OP5 | OP6 | OP8

G| NB 1834 1834 1834 1834 1834 1834 1834 1834 | 1834 | 1834
1 sB 1816 1816 1816 1816 1816 1816 1816 1816 | 1816 | 1816
2 NB 1834 1834 1834 1834 1753 1753 1834 1834 | 1834 | 1834
2 sB 1816 1816 1816 1816 1742 1742 1816 1816 | 1816 | 1816
3 NB 1735 1735 1834 1834 1753 1753 1834 1788 | 1767 | 1768
3 SB 1726 1726 1816 1816 1742 1742 1816 1754 | 1751 | 1744
4 NB 2589 2599 839 824 610 811 1774 1732 | 1710 | 2342
4 sB 2446 2446 1696 1709 1537 1536 1760 1698 | 1696 | 2227
5 NB 2186 2434 142 32 1071 1064 1169 2879 | 2414 | 2585
5 sB 1780 1432 207 158 2003 2006 278 2651 | 1419 | 2428
6 NB - - - 769 35 1206 (EB) - 27
6 sB - - - 278 64 1958 (WB) 2602
7 EB - - - 932
7 WwB - - - 791 -
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Table 1.5 : 2047 AADT Comparisons

Map Direction 2047 AADT (Per Direction)
Reference

DN DM OP1A | OP1B | OP2A | OP2B OP3 OP5 | OP6 | OP8
| NB 1839 1839 1839 1839 1839 1839 1839 1839 | 1839 | 1838
1 sB 1813 1813 1813 1813 1813 1813 1813 1813 | 1813 | 1813
2 NB 1839 1839 1839 1839 1757 1757 1839 1839 | 1839 | 1838
2 sB 1813 1813 1813 1813 1739 1739 1813 1813 | 1813 | 1813
3 NB 1738 1738 1839 1839 1757 1757 1839 1795 | 1773 | 1773
3 sB 1723 1723 1813 1813 1739 1739 1813 1755 | 1752 | 1742
4 NB 2623 2623 784 785 611 612 1781 1735 | 1712 | 2347
4 SB 2463 2463 1707 1709 1532 1530 1758 1695 | 1693 | 2242
5 NB 2210 2452 143 33 1130 1123 1264 2004 | 2433 | 2533
5 8B 1696 1469 223 1684 2026 2034 282 2679 | 1451 | 2469
6 NB - - - - 847 38 1267 (EB) - - 2739
6 sB - - - - 357 66 2007 (WB) - - 2548
7 EB - - - - - - 1061 - - -
7 wB - - - - - - 819 - - -
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Technical Note

183 Wider Sligo Network Annual Average Daily Traffic

Figure 1.19 and Figure 1.20 outline the locations considered on the wider Sligo network in the context
of the introduction of the different N16 option alignments. The findings are presented in Table 1.5,

Table 1.7 and Table 1.8.
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Figure 1.19: AADT Location Map — Sligo Town
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Figure 1.20: AADT Location Map — N16 Corridor
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Table 1.6 : 2017 Wider AADT Comparisons

AADT Comparison (2017) Map Direction 2017 AADT (Per Direction)
Link Name Reference DN DM | OP1A | OP1B | OP2A | OP2B | OP3 | OPS | OP6 | OPS
Hughes Bridge 1 NB 12380 | 10464 | 10390 | 10107 | 10420 | 10134 | 10485 | 10431 | 10442 | 10443
Hughes Bridge 1 SB 13005 | 13230 | 13324 | 13305 | 13290 | 13297 | 13254 | 13044 | 13235 | 13065
Hyde Bridge 2 NB 10975 | 9092 | 9149 | 9378 | 9119 | 9359 | o215 | 9015 | go79 | o018
Bridge Street 3 SB 13008 | 11300 | 11422 | 11424 | 11424 | 11400 | 11470 | 11359 | 11315 | 11361
Garavogue Bridge 4 NB NA | 4071 | 4083 | 4140 | 4083 | 4132 | 3928 | 4189 | 4108 | #175
Garavogue Bridge 4 SB NA | 1755 | 1534 | 1553 | 1567 | 1585 | 1561 | 18%0 | 1736 | 1867
N4 North of Summerhill R'bout 5 NB 10164 | 9077 | 9108 | 9001 | 9152 | 9043 | o181 | 9039 | 9128 | 9060
N North of Summerhill R'bout 5 SB 9196 | 8897 | 8992 | 9231 | 8982 | 9233 | 9116 | 8690 | 8904 | 8705
N4 Church Hill/John Street to =
ettt g 6 NB 12779 | 10956 | 10870 | 10828 | 11002 | 10856 | 11038 | 10885 | 10048 | 10902
N4 Sraid an Fhiona to Church
EiNlohn Shogt(Se85) 6 sB 8671 | 8819 | 8834 | ssog | ss27 | ssos | sss4 | sess | svse | ssss
N4 Sraid an Fhiona to Wine
Street (96.57) 7 NB 12287 | 10368 | 10376 | 10284 | 10392 | 10308 | 10536 | 10284 | 10347 | 10301
bl Wine Stieetto; Stidan 7 sB 8043 | &184 | 8179 | 8245 | 8172 | 8243 | 8229 | 7es2 | 8131 | soo0
Fhiona (S7-S6)
N4 Wine Street to Finiskin Road 8 NB 10428 | 9134 | 9127 | o034 | 9136 | oosa | sazo | sose | s10s | eo70
N4 Finiskin Road to Wine Street 8 sB o376 | 9349 | 9363 | 9578 | 9385 | o577 | ose1 | 9147 | 9304 | 9162
4 F‘“‘Sk‘“cif;d toBallast 9 NB o000 | 7200 | 7274 | 7094 | 7200 | 7126 | 7avr | 7218 | 7261 | 7227
AADT Comparison (2017) Map Direction 2017 AADT (Per Direction)

Link Name Reference DN DM | oP1A | op1B [ oP2a [ oP2B | oP3 | oPs | ops | oPs
EASHIRE SR L Blisn 9 sB 7766 | 7814 | 7830 | 8047 | 7822 | soss | so3a | 7e27 | 777e | 7ea2
L Ma‘“"'e‘;%zest"ad 10.Buck 10 NB 13157 | 11685 | 11684 | o903 | 11711 | 9930 | 10266 | 11582 | 11680 | 11594
RESACE I Najedoves 10 sB 13364 | 14407 | 14545 | 14094 | 14544 | 14114 | 13857 | 13755 | 14405 | 13798
N16 Duck Street (N4 to R'bout) 11 EB 5045 | 4681 | 4634 | 4506 | 4622 | 4500 | 4658 | 4705 | 4867 | 4656
N16 Duck Street (R'bout to N4) 11 WB 5333 | 6923 | 6958 | 6937 | 6958 | 5913 | 6186 | 6729 | 6903 | 6767

Nig R“Gses Folnt o Elm 12 NB 7834 | 7232 | 7276 | s012 | 7257 | s041 | sses | eeos | 7151 | 70es
ardens

N15 Eim Ga;‘éms to Rosses 12 sB 7161 | 7193 | 7267 | ee77 | 7270 | 6705 | 6324 | es2s | 7167 | esse

R 286 - The Mall 13 NB 4259 | 3025 | 2050 | 2889 | 3023 | 2939 | 2855 | a30es | s024 | 3062

R 286 - The Mall 13 sB 4218 | 2372 | 2322 | 2437 | 2332 | 2435 | 2385 | 3050 | 2433 | 3089

R286 - Hazelwood Road 14 ) 3319 | 3319 | 3319 | 3319 | 3319 | 3319 | 3319 | 3319 | 3319 | 3319

R286 - Hazelwood Road 14 WB 3511 | 3511 | 3511 | 3511 | 3511 | 3511 | 311 | 3511 | 3511 | 3511

Short walk 15 EB 418 | 1137 | 916 | 1054 | 949 | 1086 | 944 | 1310 | 1118 | 1286

Short Walk 15 WB 461 | 1951 | 1994 | 2158 | 1982 | 2167 | 1916 | 2096 | 1990 | 2080

N16 South of Abbvie R'bout 16 NB 2626 | 2822 | 2512 | 2529 | 2526 | 2506 | 2022 | 3107 | 2806 | 3041

N16 South of Abbvie R'bout 16 sB 1996 | 1497 | 1095 | 1145 | 1186 | 1169 | ooo | 2679 | 1562 | 2592

Ballytivian Road 17 NB 1585 | 1200 | 1415 | 3475 | 1305 | 3374 | 3323 | 1128 | 1165 | 1122

Ballytivnan Road 17 sB 2530 | 3100 | 3477 | 3871 | 8428 | 3737 | 4088 | 2618 | G065 | 2614

Clarion Road 18 EB 342 517 518 656 574 | 685 459 485 570 467

Clarion Road 18 WB 469 | 1458 | 1531 | 2205 | 1668 | 2315 | 1950 | 1593 | 1591 | 1504
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AADT Comparison (2017) Map Directi 2017 AADT (Per Direction)
irection
Link Name Reference DN | DM | OP1A | OP1B | OP2A | OP2B | OP3 | OP5 | OP6 | OPs8
SR e L e 19 NB 7847 | 7931 | 7088 | s0s3 | sass | soes | s7er | so27 | 7ess | so12
hShartion Elgiisk: 15 Bl 19 sB 8133 | 8127 | 8125 | 7816 | sose | 8198 | 7995 | s127 | s164 | 8127
Gardens
bito “S”E‘E'féﬁﬂg’r shnnon 20 NB 7367 | 7ar2 | 7528 | 7510 | 7476 | 7s10 | 7535 | 7ses | 7see | 7maz
hiA5 “S”EE'i“grgmte"r Shanrin 20 sB 7361 | 7353 | 7327 | e9s1 | 7284 | 73es | 7201 | 7ses | 7aos | 73se
Holborn Hill 21 NB 1984 | 1382 | 1480 | 3214 | 1358 | 3128 | 3107 | 1328 | 1373 | 1336
Holborn Hil 2 sB 2314 | 1873 | 2045 | 2373 | 2002 | 2322 | 2662 | 1663 | 1863 | 1640
N15 Lisnalurg to Teesan 2 NB 7475 | 7484 | 7600 | 7561 | 7495 | 7494 | 7500 | 7551 | 7571 | 7516
N15 Lisnalurg to Teesan 22 sB 7330 | 7321 | 7350 | 7343 | 7314 | 7314 | 7312 | 7336 | 7ar3 | 7327
L - 3407 - 22 (Lisgorey) ) ) 482 | 482 | 482 | 482 | 482 | 482 | 482 | 482 | 482 | 482
L - 3407 - 22 (Lisgorey) 23 WB 477 | 477 | 47 | a7 | a7 | a7 | 477 | 477 | 47 | a7
L - 3407 - 0 (Carncash) 24 EB 80 80 17 | 117 : - 43 148 111 51
L - 3407 - 0 (Carncash) 24 WB 94 91 137 83 . : 32 106 86 73
L =itsees ﬂf:;“b’augha" 2% EB g5 | 535 | 267 | 274 | 280 | 280 : 199 | 419 o1
L= if4ee Clg::;“maugha“ 25 Wi 823 | 1330 | 270 274 291 288 . 135 | 1254 | 78
N6 East of Abbvie R'bout 26 EB 2061 | 2257 | 1948 | 1916 | 1868 | 1868 | 1037 | 2543 | 2185 | 2476
N16 East of Abbvie R'bout 26 WB 1714 | 1215 | 813 | 814 | 790 | 793 | 00 | 2398 | 1224 | 2310
Old Bundoran Road 27 NB 1697 | 1396 | 1650 | 1700 | 1160 | 1748 | 1437 | 1015 | 1372 | 1117
Old Bunderan Road 27 sB 1494 | 2001 | 2404 | 2774 | 2453 | 2413 | 2280 | 803 | 1941 | 900
N16 North of Doonally Cross 28 NB 2356 | 2356 | 1814 | 1838 | 1867 | 1867 | 758 p . .
AADT Comparison (2017) Map Direction 2017 AADT (Per Direction)
Link Name Reference DN | DM | OP1A | OP1B | OP2A | OP2B | OP3 | OP5 | OPs | OPS
N16 North of Doonally Cross 28 sB 2210 | 2210 | 794 | 794 | 805 | 805 | 614 -
N16 Willowbrook Bridge 29 NB 1599 | 1599 | 1018 | 1043 | 1109 | 1109 0 0 0 -
N6 Willowbrook Bridge 29 sB 1594 | 1594 | 13z | 132 | 18s | 189 0 0 0 -
N16 (L - 3406 - Oto L - 7416 - 0) 30 NB 1682 | 1682 | 1057 | 1081 5 . . : . -
N16 (L - 3406 - Oto L - 7416 - 0) 30 sB 1749 | 1749 | 248 | 240 i : . ; - -
N16 (L - 7415 - Oto L - 7416 - 0) 3 NB 1632 | 1632 6 6 . . . - . .
N16 (L - 7415 - Oto L - 7416 - 0) 31 sB 1827 | 1625 | 22 2 . ; : ; i B
N16 (L - 3404 - Oto L - 7411 - 0) ) NB 1721 | 1721 . . & : : : : «
N16 (L - 3404 - Oto L - 7411 - 0) 2 sB 1700 | 1700 . : 5 - : ; . -
L - 90102 - (Scotsman Walk) 33 EB 188 | 200 | 209 1 284 3 190 | 208 | 28 | 242
L - 90102 - (Scotsman Walk) 33 WB 177 | 174 | 151 0 200 13 908 | 260 189 | 234
R291 Rosses Point Road 34 NB 1024 | 1023 | 1022 | 1095 | 1024 | 1094 | 537 | 52 | 1023 | 969
R291 Rosses Point Road 34 sB 1418 | 1420 | 1420 | 1475 | 1416 | 1475 | 1420 | 1420 | 1420 | 1420
29
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Table 1.7 : 2032 Wider AADT Comparisons

AADT Comparison (2032) Map : . 2032 AADT (Per Direction)
Direction
- Reference
Link Name DN | DM | OP1A | OP1B | OP2A | OP2B | OP3 | OP5 | OPs | OPS
Hughes Bridge 1 NB 13404 | 11437 | 11443 | 11280 | 11471 | 11304 | 11542 | 11310 | 11399 | 11310
Hughes Bridge 1 sB 14223 | 14522 | 14603 | 14667 | 14646 | 14670 | 14673 | 14265 | 14515 | 14264
Hyde Bridge 2 NB 11340 | 9391 | 9388 | o452 | 9373 | 9434 | 9409 | 9331 | 9376 | 9334
Bridge Street 3 sB 13291 | 11490 | 11633 | 11595 | 11572 | 11561 | 11613 | 11578 | 11511 | 11583
Garavogue Bridge 4 NB NA | 4304 | 4298 | 4395 | 4281 | 4396 | 4175 | 4520 | 4358 | 4514
Garavogue Bridge P sB NA | 1890 | 1662 | 1646 | 1678 | 1673 | 1611 | 2089 | 1876 | 2081
N4 North of Summerhill R bout 5 NB 11244 | 10254 | 10273 | 10270 | 10284 | 10280 | 10309 | 10125 | 10244 | 10146
N4 North of Summerhill R'bout 5 sB 10515 | 10290 | 10367 | 10491 | 10418 | 10541 | 10544 | 10018 | 10304 | 9987
N4 Church Hill/John Street to - -
L 6 NB 13792 | 12074 | 12089 | 12074 | 12140 | 12078 | 12151 | 11944 | 12082 | 11040
N4 Sraid an Fhiona to Church -
o Grect (S5 85 6 sB 9634 | o757 | 9804 | o907 | o848 | gs02 | oo2s | os46 | oves | esso
N4 Sraid an Fhiona to Wine -
it ot 7 NB 13169 | 11351 | 11369 | 11321 | 11409 | 11331 | 11437 | 11175 | 11320 | 11477
hi Wine Sireet [o,Seaidiany 7 sB 8970 | 9048 | 9100 | 9208 | 9140 | o207 | o219 | ss36 | 9055 | ss40
Fhiona (S7-S6)
N4 Wine Street to Finiskin Road 8 NB 11382 | 9569 | 9577 | oe19 | oeo9 | osaa | ssoa | 9420 | 9542 | oate
N4 Finiskin Road to Wine Street 8 sB 10370 | 10161 | 10200 | 10510 | 10237 | 10513 | 10371 | go7a | 10165 | oes7
s F‘"‘s‘“"gu‘:d toBallagt 9 NB 9650 | 7640 | 7ea5 | 7616 | 7681 | 7633 | 7808 | 7506 | 7e03 | 74se
INHBalfeet SXiy 1o Rinkin 9 sB 8542 | s4c0 | 8527 | 8s37 | ese0 | ssas | seos | sc04 | 408 | e2e0
AADT Comparison (2032) Map Directi 2032 AADT (Per Direction)
- Reference recuon
Link Name DN DM OP1A | OP1B | OP2A | OP2B OoP3 OPS OP§ oP8
e Mamk'e“’s';zestc’ad e ek 10 NB 14264 | 12817 | 12825 | 11125 | 12871 | 11137 | 11450 | 12651 | 12780 | 12654
RIBusht= s Malckiees 10 sB 14650 | 15599 | 15724 | 15618 | 15785 | 15538 | 15191 | 15077 | 15595 | 15089
N16 Duck Street (N4 to R'bout) 11 EB 5416 | 5002 | 4968 | 4370 | 4883 | 4410 | 4928 | 5028 | 4068 | 4966
N16 Duck Street (R'bout to N4) 1 WB 5422 | 7366 | 7364 | 6479 | 7430 | 6475 | eess | 7301 | 7are | 7317
Rios == FalthiEin 12 NEB esee | 7os7 | 7998 | 5757 | 7es0 | s7eo | e22r | 7eos | 7esa | 77es
B2 Gagf}fﬂ? o Rosses 12 sB 8068 | 7903 | 7985 | 7354 | 78sg | 73e9 | eges | 7419 | 7ess | 7420
R 286 - The Mall 13 NB 4084 | 3125 | 3100 | 3055 | 3088 | 3064 | 3020 | 3184 | 3121 | 3159
R 286 - The Mall 13 sB 4264 | 2492 | 2417 | 2455 | 2390 | 2451 | 2633 | 3071 | 2546 | 3064
R286 - Hazelwood Road 1 EB 3373 | 3373 | 3373 | 3373 | 3373 | 3373 | 3ars | 33r3 | 3ara | aar3
R286 - Hazelwood Road 14 WB 3576 | 3676 | 3576 | 3576 | 3576 | 3576 | 3676 | 3576 | 3676 | 3576
Short walk 15 EB 461 | 1302 | 1074 | 1185 | 1082 | 1213 | 1025 | 1502 | 1288 | 14e4
Short Walk 15 WB 610 | 2159 | 2245 | 2356 | 2227 | 2870 | 2155 | 2281 | 2220 | 2286
N16 South of Abbvie Rbout 16 NB 2787 | 3036 | 2768 | 2772 | 2726 | 2734 | 2210 | 3479 | 3072 | aae2
N16 South of Abbvie R'bout 16 sB 2111 | 1764 | 1300 | 1346 | 1376 | 1374 | 1035 | 2982 | 1807 | 2834
Ballytivnan Road 7 NB 2032 | 1461 | 1639 | 3531 | 1504 | 3492 | 3431 | 1366 | 1396 | 1315
Ballytivnan Road 17 sB 2800 | 3394 | 3856 | 4501 | 3838 | 4437 | 4555 | 2774 | 3341 | 2785
Clarion Road 18 EB 505 | o047 | o4r | sor | 722 | 859 | 418 | 724 | 719 | 645
Clarion Road 18 WB 626 | 1626 | 1729 | 2477 | 1899 | 2606 | 2084 | 1709 | 1711 | 1547
Bl Shanron Hobter to'Eim 19 NB 8400 | 8447 | 8520 | 761 | cos1 | e771 | o300 | ee24 | s4s1 | sso2
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AADT Comparison (2032) Map X i 2032 AADT (Per Direction)
Direction
- Reference
Link Name DN DM OP1A | OP1B | OP2A | OP2B | OP3 OPS OP6 OP8
NG S“a”g‘zr: dEe'gsh'e‘ taElm 19 sB 8496 | sds2 | asae7 | 8181 | ss20 | 8731 | Bas2 | sers | esos | sses
L “S”aéi“grﬁfer’r Shannon 20 NB 7937 | 7983 | sose | 189 | sosa | s216 | s2z1 | stss | svss | s146
RIS L'S”aEllugrﬁig’r Shannon 20 sB 7735 | 7716 | 7708 | 7320 | 7705 | 7ees | 7es4 | 7911 | 7rar | 7817
Holborn Hill 7 NE 2466 | 1389 | 1408 | 3102 | 1394 | 3064 | 8072 | 1330 | 1375 | 1330
Holborn Hill 21 SB 2540 | 1921 | 2183 | 2357 | 2087 | 2304 | 2660 | 1678 | 1879 | 1685
N15 Lisnalurg to Teesan ) NE 8113 | 6144 | 6288 | 8258 | 6116 | 8186 | 8170 | 8210 | 8225 | &1e1
N15 Lisnalurg o Teesan = SB 8026 | 8026 | 8068 | 8080 | 8014 | 8013 | 8019 | 8042 | soo7 | 8033
L - 3407 - 22 (Lisgorey) % EB 655 | 655 | 655 | 655 | 655 | 655 | 655 | 655 | 655 | 655
L-3407 - 22 (Lisgorey) ) WB 540 | 640 | 640 | 640 | 640 | 640 | o640 | s40 | 640 | 640
L3407 - 0 (Carnoash) 24 EB 124 | 125 | 171 170 — . 73 199 | 147 79
L3407 - 0 (Garncash) 24 WB 142 | 143 | 202 | 133 5 : 57 161 156 | 107
Lsjtieds OL;R”:?“”B“Q“E” 25 EB 925 | 745 | 426 | 407 | 40 | 453 - 260 | 596 | 132
L -2 ﬂf:;“"’augh“ 25 WB 1122 | 1475 | se9 | 422 | 486 | 470 : 240 | 1400 | 153
N16 East of Abbvie Rbout ) EB 2188 | 2434 | 2167 | 2115 | 1996 | 2003 | 1306 | 2879 | 2414 | 2791
N16 East of Abbvie Rbout ) WB 1780 | 1432 | 960 | 959 | 915 | 914 | 1153 | 2651 | 1419 | 2502
0Old Bundoran Road 27 NB 2150 | 1823 | 2016 | 1934 | 1575 | 2036 | 1544 | 1178 | 1740 | 1303
0Old Bundoran Road 27 SB 2177 | 2543 | 2988 | 3404 | 3016 | 2000 | 2632 | 1130 | 2526 | 1373
N16 North of Doonally Cross 28 NB 2599 | 2599 | 2053 | 2087 | 2039 | 2038 | 905 - — ,
N16 North of Doonally Cross 28 SB 2445 | 2446 | o962 | 962 | ore | or9 | 751 p . y
AADT Comparison (2032) Map ) i 2032 AADT (Per Direction)
Direction
- Reference
Link Name DN DM OP1A | OP1B | OP2A | OP2B OoP3 OPS OP§ oP8
N16 Willowbrook Bridge ) NB 1694 | 1694 | 1101 | 1115 | 1134 | 1133 0 0 0 .
N16 Willowbrook Bridge ) SB 1691 | 1691 | 152 | 152 | 225 | 206 0 0 0 .
N16 (L - 3406 - Oto L - 7416 - 0) 30 NB 1802 | 1802 | 1154 | 1189 & : . . s z
N16 (L - 3406 - Oto L - 7416 - 0) 30 sB 1871 | 1871 | 286 | 286 i - : - . -
N16 (L - 7415 - Oto L - 7416 - 0) 3 NEB 1735 | 1735 | 22 9 . ; : . . .
N16 (L - 7415 - Oto L - 7416 - 0) Y sB 1726 | 1726 | 28 28 : : . : . .
N16 (L - 3404 - Oto L - 7411 - 0) ) NB 1834 | 1834 . : . ] : : : .
N16 (L - 3404 - Oto L - 7411 - 0) ) sB 1816 | 1816 : : i : : 3 1
L - 90102 - (Scotsman Walk) 33 EB 27 | 288 | 257 2 297 24 22 | 32 | 3 | 291
L - 90102 - (Scotsman Walk) ) WB 241 25 | 206 0 259 24 762 | 286 | 240 | 255
R291 Rosses Point Road 34 NB 1220 | 1221 | 1223 | 1321 | 1224 | 1321 | ese | 1176 | 1221 | 1186
R291 Rosses Point Road 34 SB 1617 | 1617 | 1618 | 1693 | 1611 | 1693 | 1621 | 1617 | 1617 | 1617
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Table 1.8 : 2047 Wider AADT Comparisons

AADT Comparison (2047) Map Direction 2047 AADT (Per Direction)
Link Name Reference DN DM | OP1A | OP1B | OP2A | OP2B | OP3 | OPS | OP6 | OPS
Hughes Bridge 1 NB 13629 | 11704 | 11733 | 11524 | 11776 | 11483 | 11917 | 11613 | 11671 | 11656
Hughes Bridge 1 SB 14496 | 14811 | 14911 | 15015 | 14939 | 15005 | 15022 | 14542 | 14814 | 14579
Hyde Bridge 2 NB 11285 | 9141 | 9135 | 9311 | 9116 | 9331 | o141 | 9097 | 9100 | 9096
Bridge Street 3 SB 13152 | 11496 | 11613 | 11538 | 11568 | 11521 | 11558 | 11568 | 11502 | 11567
Garavogue Bridge 4 NB N/A | 4620 | 4504 | 4629 | 4563 | 4638 | 4396 | 4775 | 4706 | 4754
Garavogue Bridge 4 sB NA | 1901 | 1671 | 1643 | 1681 | 1661 | 1608 | 2109 | 1894 | 2094
N4 North of Summerhill R'bout 5 NB 11610 | 10518 | 10514 | 10540 | 10533 | 10541 | 10721 | 10382 | 10468 | 10404
N4 North of Summerhill R'bodt 5 sB 10639 | 10485 | 10538 | 10741 | 10588 | 10725 | 10726 | 10149 | 10434 | 10137
N4 Church Hill/John Street to
i an Fhiors (55.96) 6 NB 13409 | 12072 | 12049 | 11875 | 11917 | 11906 | 12000 | 11851 | 11814 | 11966
N4 Sraid an Fhiona to Church
PN ot Seet (56.55) 6 sB o681 | 9867 | 9944 | 10043 | o908 | 10020 | 10047 | ge02 | g6y | o815
N4 Sraid an Fhiona to Wine
Street (86.87) 7 NB 12783 | 11307 | 11208 | 11059 | 11144 | 11117 | 11382 | 11157 | 11126 | 11186
N4 Wine Street to Sraid an
Friona (57-56) 7 sB 9033 | 9175 | 9274 | 9356 | 9224 | 355 | 93ss | sse | 9177 | 893
N4 Wine Street to Finiskin Road 8 NB 11364 | 9605 | 9643 | 906 | 941 | oeea | cess | sasa | o588 | 9504
N4 Finiskin Road to Wine Street 8 sB 10433 | 10308 | 10392 | 10599 | 10312 | 10614 | 10471 | 10039 | 10308 | 10047
hid F‘“‘Sk‘“gu‘;‘;d toFelias) 9 NB oso2 | 7728 | 77es | 7718 | 7830 | 7701 | s024 | 7617 | 7715 | 7ese
R Ballast S;':g 10 Finiskin 9 sB 8573 | 8610 | 8697 | so4s | ss10 | ses7 | sso2 | s37e | se13 | s3e7
34
AADT Comparison (2047) Map Diriction 2047 AADT (Per Direction)
Link Name Reference DN DM | OP1A | oP1B | oP2a [ oP2B | oP3 | oPs | ops | OPs
A MACkicY Fsbar 10 Dick 10 NB 14485 | 12002 | 13011 | 11388 | 13070 | 11388 | 11786 | 12793 | 12034 | 12848
RADUGK St’eReg;g Marskiovice: 10 sB 14855 | 15870 | 16013 | 15830 | 16055 | 15868 | 15515 | 15243 | 15885 | 15208
N16 Duck Street (N4 fo R'bout) 11 EB 5483 | 5102 | 5094 | 4370 | 5025 | 4378 | 4970 | s142 | 5106 | 5083
N16 Duck Street (Rbout to N4) 11 WB 5512 | 7477 | 7493 | 6709 | 7642 | eeg5 | 7058 | 7341 | 7ass | 7381
N1z R“é:f dzgis"‘ el 12 NB gsag | 7951 | 7957 | s924 | soo3 | 5913 | 498 | 7715 | 7eo2 | 7830
h15Elm Gag,gien’;s Gixgeses 12 sB 8117 | 7935 | 8026 | 7363 | 7931 | 7416 | e9ss | 7403 | 7940 | 7418
R 286 - The Mall 13 NB 3787 | 3024 | 3015 | 3078 | 3004 | 3084 | 2998 | 30s4 | 3007 | 3052
R 286 - The Mall 13 SB 3979 | 2482 | 2451 | 2474 | 2463 | 2472 | 2544 | 3079 | 2507 | 3072
R286 - Hazelwood Road 14 ) 3383 | 3383 | 3383 | 3363 | 3383 | 3383 | 3383 | 3383 | 3383 | 3383
R286 - Hazelwood Road 14 WB 3583 | 3563 | 3583 | 3583 | 3583 | 3563 | 3583 | 3563 | 3583 | 3583
Short walk 15 EB 471 | 1322 | 1002 | 1208 | 1104 | 1221 | 1040 | 1529 | 1313 | 1515
Short Walk 15 WB 556 | 2362 | 2455 | 2467 | 2433 | 2460 | 2229 | 2347 | 2365 | 2326
N16 South of Abbvie R'bout 16 NB 2817 | 3059 | 2805 | 2812 | 2746 | 2754 | 2219 | 3511 | 3094 | 3346
N16 South of Abbvie R'bout 6 sB 2036 | 1809 | 1330 | 1354 | 1407 | 1405 | 1059 | 3020 | 1846 | 2888
Ballytivian Road 17 NB 2344 | 1456 | 1636 | 3439 | 1528 | 3431 | 3249 | 1402 | 1435 | 1373
Ballytivian Road 17 sB 2966 | 3538 | 4006 | 4852 | 4011 | 4560 | 4655 | 2880 | 3427 | 2886
Clarion Road 18 EB 919 653 557 856 723 | o9 476 757 736 663
Clarion Road 18 WB 721 | 1931 | 2043 | 2840 | 2115 | 27ér | 2230 | 1977 | 1968 | 1850
hi1g Sha”gf;di'g:‘er 0 Elm 19 NB 8432 | 8485 | 8saz | sso4 | oost | ss3s | o411 | sese | sa77 | ss2r
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AADT Comparison (2047) Map Diséction 2047 AADT (Per Direction)
Link Name Reference DN | DM | OP1A | OP1B | OP2A | OP2B | OP3 | OP5 | OP6 | OPs8
HaSee =R 19 sB 8aso | 437 | est7 | etso | ess1 | eses | sado | es1s | sast | saea
RS “S”aéi“g’fn;“r StEnnon 20 NB 7936 | 7953 | s040 | e228 | sove | so7a | so7ve | sose | 7or7 | so3s
hi1s Lis”aé:gﬂé"r Shannon 20 sB 7690 | 7889 | 7717 | 7315 | 7719 | 7egs | 7eas | 7744 | 7esy | 7896
Holborn Hill 21 NB 2703 | 1390 | 1394 | 3001 | 1389 | 2993 | 2878 | 1319 | 1389 | 1350
Holbom Hill 21 SB 2744 | 2007 | 2130 | 2356 | 2091 | 2802 | 2664 | 1736 | 1989 | 1729
N15 Lisnalurg to Teesan 22 NB 8154 | 8261 | 8413 | 8296 | 8176 | 8253 | 8225 | 8269 | 6284 | 8268
N15 Lisnalurg to Teesan 22 sB 8042 | 8043 | 8089 | 8075 | 8053 | 8052 | 8028 | 8056 | 8113 | 8045
L - 3407 - 22 (Lisgorey) 23 EB 861 681 581 681 681 667 581 681 681 681
L - 3407 - 22 (Lisgorey) 23 WB 867 | es7 | eer | eer | esr | es7 | eer | ees | eer | eer
L - 3407 - 0 (Carncash) 24 EB 128 | 188 | 247 | 177 : : 79 204 153 | 108
L - 3407 - 0 (Carncash) 24 WB 148 | 148 | 211 161 . : 63 168 184 | 115
Losife e ?_;ighbraugha“ 25 EB 947 714 380 463 519 511 . 274 617 180
Latfete ?_;i:;“b’augha" 25 WB 1238 | 1470 | 416 441 494 | 504 : 244 | 1401 | 139
N16 East of Abbvie R'bout 26 EB 2210 | 2452 | 2198 | 2169 | 2011 | 2019 | 1344 | 2904 | 2433 | 2739
N6 East of Abbvie R'bott 26 WB 1696 | 1459 | 988 | o978 | 939 | 937 | 1192 | 2679 | 1451 | 2548
Old Bunderan Road 27 NB 2242 | 1948 | 2114 | 1953 | 1662 | 2073 | 1486 | 1389 | 1942 | 1580
Old Bundoran Road 27 sB 2368 | 2614 | 3013 | 3458 | 3035 | 3105 | 2631 | 1327 | 2611 | 1508
N16 North of Doonally Cross 28 NB 2623 | 2623 | 2093 | 2093 | 2088 | 2083 | 927 : : =
N16 North of Doonally Cross 28 SB 2463 2463 987 986 975 978 772 - - -
N16 Willowbrook Bridge 29 NB 1696 | 1696 | 1118 | 1118 | 1131 | 1127 0 0 0 -
AADT Comparison (2047) Map Diriction 2047 AADT (Per Direction)
Link Name Reference DN | DM | OP1A | OP1B | OP2A | OP2B | OP3 | OP5 | OP6 | OPS
N16 Willowbrook Bridge 29 sB 1687 | 1687 | 154 | 153 | 200 | 203 0 0 0 -
N16 (L - 3406 - Oto L - 7416 - 0) 30 NB 1800 | 1809 | 1174 | 1174 " : : : . .
N16 (L - 3406 - Oto L - 7416 - 0) 30 sB 1872 | 1872 | 289 | 288 . : : : . :
N16 (L - 7415 - Oto L - 7416 - 0) 31 NB 1738 | 1738 8 7 5 : . : . .
N16 (L - 7415 - Oto L - 7416 - 0) 31 sB 1728 | 172 | 72 72 . ’ : : . 5
N16 (L - 3404 - Oto L - 7411 - 0) 32 NB 1839 | 1839 - - - - - - - -
N16 (L - 3404 - Oto L - 7411 - 0) a2 sB 1813 | 1813 < - . . : : . <
L - 90102 - (Scotsman Walk) 33 ) 236 | 822 | a3 21 308 45 225 | 333 | a3z | a3
L - 90102 - (Scotsman Walk) 33 WB 274 | 344 | 314 0 270 26 835 | 440 | 344 | a3
R291 Rosses Point Road 34 NB 1246 | 1157 | 1156 | 1383 | 1257 | 1363 | 863 | 1063 | 1159 | 1072
R291 Rosses Point Road 34 sB 1648 | 1652 | 1652 | 1715 | 1647 | 1715 | 1ess | 1852 | 1852 | 1852
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1.84 Select Link Analysis

A select Link Analysis (SLA) has been carried out on each model variant to present the routing
pattern for traffic using the N16 in the inbound direction for the AM peak. The routing along the N16
for each option is presented in Figure 1.21 below, Each of these images are also included in
Appendix A.

It is apparent that the introduction of the EGBE in the Do Minimum scenario causes changes to the
routing of traffic using the N16 inbound. The EGB provides an alternative crossing of the Garavogue
River to the current crossings in the City Centre. This reduces traffic using the City Centre part of the
network, making the routes to and from the current crossings more desirable than in the existing
situation. This results in traffic routing from the N16 onto the L-7422-0 to enter Sligo via the
Ballytivnan Road, in the Do Minimum scenario.

The increase in attractiveness of the Ballytivhan Road on traffic accessing Sligo results in the under-
utilisation of the proposed N16 alignment on a number of the option alignments. Options 1A, 1B, 2ZA,
2B, 3 and 6 are observed to have similar routing towards the City Centre via Avondale and Ballytivnan
Road, whereas option 5 and option 8 are observed to retain the demand along the N16 option
alignment.
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Figure 1.21: Select Link Analysis
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18.5  Option 1B Routing

During the course of the analysis some counterintuitive routing was noted in Option 1B, when
compared to the Do Minimum, Option 1A, Option 2A and Option 2B. In Option 1B there was an
increase in traffic diverting from the N15 southbound to access the City Centre via the L-3410-0 and
Ballytivnan Road, instead on continuing south and utilising the N15 and N4 network. This was not
seen to happen in Option 1 A or in Option 2B with relatively similar N15 alignment configurations.

The routing along the N15 in Option 1B is cbserved to be different from the various other modelled
options due to the inclusion of a number of roundabouts on the N15. The addition of these
roundabouts, albeit not significantly affecting capacity, adds to delays and results in traffic
reassignment to other routes on the adjacent road network. Option 1A does not reflect this trip

reassignment pattern due to the retention of the existing priority junctions on the N15.

This again highlights the increase in attractiveness of the Ballytivnan Road route to Slige City Centre
following the introduction of the EGB, which reduces traffic volumes in the City Centre and delivers
associated reductions in travel times. It also highlights the sensitivities around the junction
configurations on the N16 and N15 interface in Options 1A, 1B, 2A and 2B

Figure 1.22 outlines the routing observed in Option 1B when compared with Option 1A.
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Option 1A - 2017 AM Peak

Minimal traffic using
L-3410-0 in Opticn 1A

=

S
Significant diversion of
traffic onto L-3410-0 in

Figure 1.22: Routing Issue in Option 1B
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186 Journey Time Com parison

The AM, IP and PM peak journey time comparisons for the N16 route options between the junction of
the N15 and N4 in Sligo as far as the Leitrim county boundary across Opening, Design and Forecast
years is presented in Table 1.9, Table 1.10 and Table 1,11. The results show a marked reduction in
journey time for the Do Something options compared to the Do Nothing and Do Minimum scenarios
across all time periods. Option 2B and 3 offer the minimum journey times in both directions across all
options. In general, northbound journey times are relatively less than southbound due to high inbound
traffic volumes during the AM peak. The Design year 2032 and Forecast year 2047 journey times are
only marginally different owing to expected tapering of demand from 2032 onwards and thus minimal

growth in demand for travel.

Table 1.9 : Journey Time Comparison in AM peak, 2017, 2032, 2047

Modelled Journey Time (sec.)
Leitrim county boundary to N15 and N4 Junction in Sligo
Scenario
Nerthbound Southbound

2017 2032 2047 2017 2032 2047

Do Mothing 598 807 607 553 556 558

Do Minimum 566 569 569 575 578 579

Do Something Option 1A 429 436 436 441 444 444
Do Something Option 1B 439 441 441 447 454 453
Do Something Option 2A 457 480 461 505 496 486
Do Something Option 2B 415 416 417 420 422 421
Do Something Option 3 412 414 415 433 443 445
Do Something Option 5 520 §22 522 503 507 807
Do Something Option 6 538 540 540 521 523 522
Do Something Cption 8 485 487 487 520 522 523

| National Roads Project Office, Sligo County Council |
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Table 1.10 : Journey Time Comparison in IP peak, 2017, 2032, 2047

Modelled Journey Time (sec.)
Leitrim county boundary to N15 and N4 Junction in Sligo
Scenario
Northbound Southbound

2017 2032 2047 2017 2032 2047

Do MNathing 570 570 570 538 538 536

Do Minimum 558 557 557 563 563 563

Do Something Option 1A 432 433 434 425 426 426
Do Something Option 1B 445 447 448 429 4320 430
Do Something Option 24 458 461 462 470 47 471
Do Something Option 2B 418 420 420 413 413 413
Do Something Option 3 413 4186 416 411 412 412
Do Something Option 5 513 513 513 492 493 493
Do Something Option 6 532 532 532 514 514 514
Do Something Option 8 478 478 478 511 512 512

Table 1.11 : Journey Time Comparison in PM peak, 2017, 2032, 2047

Modelled Journey Time (sec.)
Leitrim county boundary to N15 and N4 Junction in Sligo
Scenario
Northbound Southbound

2017 2032 2047 2017 2032 2047

Do Nothing 579 585 587 585 638 850

Do Minimum 570 577 579 573 574 574

Do Something Option 1A 440 447 448 429 431 43
Do Something Option 1B 455 464 463 435 435 436
Do Something Option 2A 478 480 490 474 478 478
Do Something Option 2B 422 426 425 15 4186 416
Do Something Option 3 431 435 435 430 442 445
Do Something Option 5 520 523 523 502 505 505
Do Something Option 6 539 542 542 523 825 525
Do Something Option 8 485 487 487 521 524 524

43

2-129

’5/.[(1‘()
COUNTY COUNCIL

| National Roads Project Office, Sligo County Council | WA




N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

JACOBS

2032 Journey Time Analysis-Leitrim boundary to N4-N15
junction
12.00
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§ W Do Minimum
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Figure 1.23: Journey Time Analysis 2032 (AM)

2047 Journey Time Analysis-Leitrim boundary to N4-N15
junction

B Do Nothing

= Do Minimum

® Do Something Option 1A
® Da Semething Option 1B
Do Semething Option 24
® Do Something Option 2B
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Journey Time {Minutes)

Do Something Option 5
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Figure 1.24: Journey Time Analysis 2047 (AM)
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18.7  Junction Capacity:

This section details the Volume Capacity (V/C) ratios of key junctions throughout the Sligo urban area
for 2047. Table 1.12, Table 1.13 and Table 1.14 outline the V/C ratios for 2047 AM, |P and PM peaks,
respectively. The VIC ratio is a measure of sufficiency of capacity relative to demand. These tables
show that for the Do-Minimum scenario, the V/C ratios reduce in the centre of Sligo as traffic is
attracted away from Hyde Bridge and Bridge Street as a result of both the EGB and UIS, when
compared to the Do Nothing scenario.

In the Do-Something scenario the V/C ratios along the proposed scheme reduce while the V/C ratios
in the centre of the town remain relatively close to those in the Do-Minimum scenario due to the

improved capacity associated with the proposed scheme.

Table 1.12 : 2047 AM Volume / Capacity Ratio Summary

Junction Node DN DM Optl | Opt1 | Opt2 | Opt2 | Opt3 | OptS | Opté | Opt8
Name Number A B A B
N4 / Rosses 3 337 29,7 305 27.1 307 27.3 30.4 289 30.0 29.0
Point Road
N4/ N16 N 15,8 38.5 39.3 35.6 39.7 359 374 382 38.9 383
N4/ 425 325 332 32.2 33.2 323 335 322 2.8 322
Markievicz 502 ’ ) ; 2 - ’ : : = 2
Road
N4 / Ballast 1 44.9 42,2 428 42.6 42,6 42,7 43,5 41,8 423 41.8
Quay
N4 / Finisklin 489 45.7 465 46.8 456 46.4 47.2 453 46.0 453
512
Road
N4 [ Lord 514 55.1 52.2 529 52.0 519 52.8 53,7 52,0 52.5 52.0
Edward Street
N4 / John 64.8 60.6 61.0 61.0 59.8 60.9 62.2 60.2 60.5 60.2
530
Street
O'Connell
Streat / Wine 619 85.8 65.4 65.1 65.6 64.7 65.6 62.7 635 65.3 63.5
Street
Hyde Bridge / 565 | 431 | 429 | 432 | 426 | 433 | a1z | a1 | 431 | 418
Marckievicz 510
Road
Bridge Street/ 215 16.2 16.5 16.3 16.4 16.3 17.0 16.2 16.4 16.2
508
The Mall
Bridge Street / 19.9 14.3 14.6 14.4 14.5 14.4 15.1 14.3 14.5 14.3
517
JFK Parade
27.8 14.8 125 12.3 13.0 12.3 12.3 16.2 13.0 16.2
N16 / R286 506
N16 / R286 / N/A 16.2 14.4 13.6 14.6 136 13.7 17.4 16.3 17.4
EBG o0

435
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Table 1.13 : 2047 IP Volume / Capacity Ratio Summary

Node
Jinekian lame Num | Dy | pm | ©Pt1 | Opt1 | Opt2 | Opt2 | Opt3 | OptS | Opt6 | Opts
A B A B
ber
N4 / Rosses Point a 207 207 20.7 17.0 21.0 17.0 17.9 19.5 20.7 19.7
Road
N4 /N18 2 321 26.6 26.6 24.1 267 | 241 24.0 25.4 26.6 25.5

N4 | Markievicz Road 502 317 25.0 25.0 23.6 251 235 23.4 24.1 25.0 4.2

N4 / Ballast Quay 1 343 331 331 33.2 331 331 335 325 33.0 326

N4 / Finieklin Road 512 323 294 29.5 29.5 295 295 299 28.7 29.4 28.8

N4 / Lord Edward 39.1 355 356 35.5 35.6 255 59 34.7 35.5 34.7
514
Street
N4 / John Street 530 42.7 355 39.5 39.6 39.6 39.6 39.9 38.8 39.4 38.8
C'Connell Street / 62.0 50.5 50.5 50.8 50.8 50.8 50.8 50.5 50.5 50.6
619
Wine Street
Hyde Bridge / 47.2 10.8 10.9 41.0 41.0 41.0 41.0 10.8 10.9 410.9
s 510
Marckievicz Road
Bridge Street/ The s08 29.9 28.2 284 28.3 284 28.2 283 28.3 28.2 284
Mall
Bridge Street / JFK 517 24.8 221 22.3 22.2 223 22.2 22.2 22.3 22.1 22.3
Parade
N16 / R286 506 176 82 36 8.6 3.6 8.6 89 11.5 9.4 114

N16 / R286 | EBG 204 N/A 105 10.1 10.0 101 101 10.2 125 10.7 125
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Table 1.14 : 2047 PM Volume / Capacity Ratio Summary

s Node Opti1 | Opt1 | Opt2 | Opt2
Junction Name Number DN DM A B A B Opt3 | Opt5 | Opté | Opt8
M4 / Rosses 36.3 327 326 254 31.9 256 27.0 32.6 326 326
; 3
Point Road
N4/ N16 2 64,3 52.5 52,6 396 51.9 39.8 43,5 52.0 525 52,1
N4 [ Markievicz 48.2 36.4 36.6 339 36.6 338 34.4 35.9 36.3 36.0
502
Road
N4 / Ballast 1 53.7 48.1 48.5 17.9 418.9 47.8 48.7 17.5 48.2 A47.6
Quay
N4 / Finisklin 56.5 47.7 48.5 50.5 48.9 50.6 49.6 47.5 48.3 47.5
512
Road
N4/ Lord 514 52.5 50.2 50.2 50.8 50.0 50.8 50.5 49.3 19.3 19.5

Edward Street

N4 / John Street 530 747 655 653 709 67.1 70.7 706 65.1 65.5 64.4

O'Connell

PN - 710 | 598 | 596 | 636 | 586 | 642 | 607 | 596 | 585 | 594

Street

Hyde Bridge / 506 | 458 | 457 | 464 | 450 | 466 | 247 | 456 | 449 | 456

Marckievicz 510

Road

Bridge Street/ 34.4 3338 339 325 33.3 324 326 3339 339 339
508

The Mall

Bridge Street / 517 307 | 285 | 287 | 285 | 285 | 285 | 284 | 286 | 286 | 286

JFK Parade

N16 / R286 506 288 14.4 12.4 13.0 12.2 13.0 136 16.2 14.4 159

N16/R286 / N/A | 144 | 129 | 142 | 125 | 144 | 142z | 169 | 150 | 165

EBG 304

188 Network Statistics:

This section outlines overall network summary statistics from the SATURN model indicating network
wide changes resulting from the Do Minimum and Do Something options. Table 1.15, Table 1.16 and
Table 1.17 outline the transient queuing, over-capacity queuing, total travel time, travel distance and
average speed in the AM, IP and PM periods respectively for the strategic option scenarios in 2047.

Transient queuing relates to the overall level of queuing throughout the network that occurs
associated with typical under-capacity junction operation, but ultimately can be accommodated by the
network, Over-capacity queuing relates to the level of queuing associated with junctions that have
reached capacity, Total travel time is the total amount of travel time summed for all trips made on the
network. The travel distance is the total distance travelled summed for all trips made on the network.
The average speed relates to the average vehicle speed of traffic over the entire network.

The introduction of the Do Something options is shown to generally improve network operations
further when compared to the Do Minimum, with queuing levels and travel times reducing. The travel
distance is generally seen to increase above the Do Minimum as the proposed scheme improvements
make it a more attractive route than the potentially shorter routes through the city for certain trips.
Average vehicle speeds are also seen to increase due to the improvements to the N4 network
operation. It should be noted however that the values given are averages based on the entire
network, The cruise speeds remain the same but demand increases reducing the network speeds.
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Table 1.15 : 2047 AM Summary Statistics

Type Units | DN DM | Opt1A | OptiB | Opt2a | Opt2B | Opta | Opts | opts | Opts
Transient PCU 2261 219.4 225.2 223.8 223.4 221.8 224,1 2184 219.1 218.2
Queues Hrs./ Hr
Over-Capacity | PCU 19.9 1.2 12 12 13 1.4 13 15 16 15
Queues Hrs./ Hr
Total Travel PCU 9559 913.8 916.2 915.9 911 910.1 910.7 908.3 910.7 909.3
Time Hrs./ Hr
Travel PCU 45871 | 45626 45588 45592 45399 45465 45529 45456 45661 45648
Distance Kms
Average Krni Hr 48 49.9 49.8 49.8 49.8 50 50 50 50.1 50.2
Speed

Table 1.16 : 2047 IP Summary Statistics

Type Units | DN DM | OptiA | OptiB | Opt2A | Opt2B | Opt3 | Opts | opts | Opts
Transient PCU 1715 165.8 168.5 166.8 167.5 164.6 164.6 165.4 166 165.3
Queues Hrs./ Hr
Over-Capacity PCU 43 0 0 0 o] 0 0 0 o] 0
Queues Hrs./ Hr
Total Travel PCU 675.2 655.2 655.6 654.5 653.6 651.6 650.7 652.8 654.6 653.5
Time Hrs./ Hr
Travel PCU 32460 | 32337 | 32304 32349 32211 32271 32290 32263 32406 32348
Distance Kms
Average 48.1 49.4 19.3 419.4 49.3 419.5 19.6 49.4 49.5 49.5
Speed KmHr

Table 1.17 : 2047 PM Summary Statistics

Type Units DN DM OptiA | OptiB | Opt2A | Opt2B | Opt3 Oopts Opté Opt8
Transient PCU 3131 280.9 285.4 272.3 2829 269.1 275.8 280.6 281.1 280.8
Queues Hrs./ Hr
Over-Capacity PCU 51.7 0.2 4] o o 0 4] 0.3 o 0.3
Queues Hrs./ Hr
1137. 1039,
Total Travel PCU 6 7 1040.3 1027.4 1034.8 | 10199 10259 1035.3 1037.5 10345
Time Hrs./ Hr
Travel PCU 439441 | 49019 48998 49102 48917 48920 48924 48970 49182 48992
Distance Kms
Average K/ Hr 43.5 47.1 47.1 47.8 47.3 48 47.7 47.3 47 .4 47.4
Speed
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189 Emissions:

Table 1.18, Table 1.19 and Table 1.20 detail the vehicle pollutant emissions from the 2047 forecasts
experienced for Carbon Monoxide, Carbon Dioxide, Nitrous Oxides and Hydro Carbons. These are
network wide vehicle emissions resulting from the proposed scheme as modelled in the SATURN
model. As the tabulated data shows, the Do Minimum scenario reduces emissions when compared
with the Do Nothing scenario. The introduction of the Do Something options is seen to reduce
emission levels further below the Do Minimum level,

Table 1.18 : 2047 AM Emissions
Scenario Carbon Monoxide (kg) Carbon Dioxide (kg) Nitrous Oxides (kg) Hydro Carbons (kg)
DN 3147 3896.9 82.67 57.31
DM 303.92 3841.35 80.66 95.31
Option 1A 303.67 3844.68 80.42 55.26
Option 1B 303.96 3844.38 80.55 95.32
Option 2A 302.79 3833.29 80.12 55.15
Option 2B 302.99 3837.85 80.11 95.23
Option 3 306.47 3871.7 80.39 55.76
Option 5 302.13 3827.09 80.04 55.09
Option 6 304.2 3859.36 80.59 55.37
Option 8 302.41 3840.52 80.12 58.13
Table 1.19 : 2047 IP Emissions
Scenario Carbon Monoxide (kg) Carbon Dioxide (kg) Nitrous Oxides (kg) Hydro Carbons (kg)
DN 228.38 2805.85 58.9 4.4
DM 220.41 2760.76 57.38 39.98
Option 1A 219.77 2758.9 57.24 39.91
Option 1B 219.33 2757.171 o57.26 39.77
Option 2A 219.89 2755.49 57.14 39.86
Option 2B 219.22 2753.35 57.19 39.7
Option 3 219.42 2757.89 57.09 39.74
Option 22015 2757.32 57.29 39.85
Option 6 22012 27653 57.27 39.92
Option 8 219.86 2760.15 57.32 39.85

Table 1.20 : 2047 PM Emissions

Scenario Carbon Monoxide (kg) Carbon Dioxide (kg) Nitrous Oxides (kg) Hydro Carbons {(kg)
DN 376.57 4464 .97 53.22 68.2
CM 352.13 4284 08 90.75 §4.02

Option 1A 391.25 428435 90.34 53.79
Option 1B 345.18 4246 .51 89.68 62.69
Option 2A 320.52 4280.07 890.15 53.62
Option 2B 344.55 4238.05 89.26 62.71

Option 3 348.11 4268.56 89.67 63.24

Option 5 350.89 4280.73 90.29 63.74

Option 6 351.23 4293.34 90.44 63.71

Cption 8 350.79 4283 90.18 63.75

| National Roads Project Office, Sligo County Council |
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1.9 Next Steps:
The next step entails selection of three preferred options for further refinement and evaluation. These

can be further discussed with SCC and evaluated under the various other Environmental Impact
Assessment criteria.

50
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Appendix A - Larger images for Select Link Analysis (Figure 1.21)
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2017 AM Do Minimum Inbound
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2017 AM Option 1B Inbound
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2017 AM Option 2A Inbound
roe

2017 AM Option 2B Inbound

53
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2017 AM Option 3 Inbound

roe |

2017 AM Option 5 Inbound

a4
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2017 AM Option 6 Inbound

roe |

2017 AM Option 8 Inbound

55
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1. Introduction

14 Background

Sligo County Council (SCC) is undertaking a route selection for the N16 between the Leitrim County boundary
and Sligo City and the N4/N15. SCC has commissioned Jacobs Engineering Ireland Ltd. (Jacobs) to undertake
the traffic and transport element of the route selection process. The N16 upgrade comprises an off-line single
carriageway arrangement which will provide an improved alignment to the existing sub-standard N16 route.
The various route options that have been considered are shown in Figure 2.1 to Figure 2.8.

1.2 N16 Study Objectives

This technical note details the traffic assessment for the route selection focussing on the Strategic and Specific
Study Objectives for the N16 scheme. Key Performance Indicators (KPIs) have been outlined so as to quantify
how each option is considered to have achieved the objective in question. The KPIs have been considered for
all options including Do Nothing and Do Minimum.

1.21 Strategic Objectives

Table 1.1 outlines the strategic objectives of the N16 route selection study as well as the KPls developed to
quantify how well each option achieved the objective.

Table 1.1: Strategic Objectives and KPls
Objective KPI

1 Meet the policy objectives of Qualitative
National/Regional/County/Local policy
documents including both TIl and SCC

2 Meet the specific objectives of Qualitative
National/Regional/County/Local policy
documents including both TIl and SCC

3 Effectively cater for strategic traffic A AADTs onN16
B: Select Link Analysis of traffic on N16 at Leitrim
Boundary
4 | Effectively cater for strategic traffic AADTs on N15 and N4
5 Efficiently cater for strategic National Road Journey times from N16 at Leitrim Boundary to
traffic N4/MN16/M15 junction
6 Efficiently cater for strategic traffic to Sligo City | Journey times from N16 at Leitrim Boundary to Sligo
Gateway (NSS) City Centre
7 | Operational efficiency of N16 A: VIC ratio of junctions on N16

B. Turn delays at junctions on N16
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1.2.2 Specific Objectives

Table 1.2 outlines the specific objectives of the N16 route selection study as well as the KPIs developed to
quantify how well each option achieved the objective.

Table 1.2: Specific Objectives and KPls

Objective KPI

8 Ensure local roads cater for local movement AADTSs on local and regional roads within study area to
north of Sligo City appropriate to local levels,

9 Road network to cater for future traffic A: Number of V/C ratios broken into bands throughout
Sligo modelled network.

E.g.: number of junctions >85%, 50%-85%, <50%.
B: GIS map indicating these locations

10 | Reduce congestion on network Transient and overcapacity queuing

11 | Qverall network operations A. Overall travel distance
B: Overall travel time
C: Average network speed

12 | Ervironment Vehicle emissions

13 | Operational efficiency of N15 V/C ratio of junctions on N15

14 | Operational efficiency of key City Centre V/C ratio of key junctions within Sligo City Centre
junctions

15 | Impact on future pedestrianisation of Sligo City | Traffic volume changes on links within Sligo City Centre
Centre

123 Options and KPI Assessment

The following Table 1.3 lists KPI assessment undertaken. For the Strategic Cbjectives the KPls are focused on
all three forecast years of 2017, 2032 and 2047 (with the exception of the SLA in Objective 3B), whereas for the
Specific Objectives the forecast year of 2047 has been considered, unless the values are obtained regardless
as part of the process (see Objective 7). The N16 scheme options are described in more detail in Chapter 2.
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Table 1.3: Options and KPI Assessment
Strategic Objectives

2

JACOBS

Specific Objectives

2

9A |55 “ID ‘HA

Do Nothing Qualitative Qualitative 2017 | 2017 (2017 | 2017 | 2017 | 2017 | 2017 | 2017

2032 2032 | 2032 | 2032 | 2032 | 2032 | 2032

2047 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047
Do Minimum Qualitative Qualitative 2017 | 2017 | 2017 | 2017 | 2017 | 2017 | 2017 | 2017

2032 2032 | 2032 | 2032 | 2032 | 2032 | 2032

2047 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047
Option 1A_S1A | Qualitative Qualitative 2017 [ 2017 | 2017 | 2017 | 2017 | 2017 | 2017 2017

2032 2032 | 2032 | 2032 | 2032 | 2032 | 2032

2047 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047
Option 1B_S1B | Qualitative Qualitative 2017 | 2017 [ 2017 | 2017 | 2017 | 2017 | 2017 | 2017

2032 2032 | 2032 | 2032 | 2032 | 2032 | 2032

2047 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 |2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047
Option 2A_S2A | Qualitative Qualitative 2017 | 2017 | 2017 | 2017 | 2017 | 2017 | 2017 |2017

2032 2032 | 2032 | 2032 | 2032 | 2032 | 2032

2047 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047
Option 2B_S2B | Qualitative Qualitative 2017 | 2017 | 2017 | 2017 | 2017 | 2017 | 2017 |2017

2032 2032 | 2032 | 2032 | 2032 | 2032 | 2032

2047 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047
Option 3 Qualitative Qualitative 2017 | 2017 | 2017 | 2017 | 2017 | 2017 | 2017 | 2017

2032 2032 | 2032 | 2032 | 2032 | 2032 | 2032

2047 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047
Option 5§ Qualitative Qualitative 2017 | 2017 | 2017 | 2017 | 2017 | 2017 | 2017 | 2017

2032 2032 | 2032 | 2032 | 2032 | 2032 | 2032

2047 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047
Option 8 Qualitative Qualitative 2017 | 2017 (2017 | 2017 | 2017 | 2017 | 2017 | 2017

2032 2032 | 2032 | 2032 | 2032 | 2032 | 2032

2047 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047 | 2047

| National Roads Project Office, Sligo County Council |
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2. Options Undertaken

2.1

Summary of Options

JACOBS

As well as the Do Nothing, this study assessed a Do-Minimum option along with six distinct route option
alignments across three separate strategic route options as agreed with SCC and for information purposes
outlined below:

Do Nothing

Do Minimum
Strategic Option 1
= QOption 1A_S1A
= Option 1B_S1B
Strategic Option 2
= Option 2A_S2A
= Option2B_S2B
Strategic Option 4
=  QOption5

= QOption 8 (7, 8, 9 and 12 combined)

| National Roads Project Office, Sligo County Council |
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2.2 Do Nothing
The Do Nothing scenario was based on the network used in the calibrated base year model. This scenario

assumed that no changes were made to the road network in the study area and network performance in the
2017, 2032 and 2047 future years were modelled.

S

Figure 2.1: Do Nothing model
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23 Do Minimum

The Do Minimum scenario included the Eastern Garavogue Bridge (EGB) and the N4-N15 Slige Urban
Improvement Scheme (UIS). The N16 model development and assessment has considered the same Opening,
Design and Forecast years as the N4-N15 UIS, namely 2017, 2032 and 2047 respectively.

@.

Figure 2.2: Do Minimum model with committed schemes, EGB and UIS
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24 Strategic Options

The four strategic options comprised of different alignment arrangements for the N18, varying in lengths,
junction configurations and tie-in points to the existing road network. The N16 route corridor alignment ends at
Leitrim county boundary near Glencar in the north. Each model had the Speed Flow Curve (SFC) upgraded on
the new alignment to standard single carriageway one lane rural road with free flow speed of 90 kph.

The four options are described below:
241 Strategic Option 1
2.41.1 Option 1A_S1A

The new alignment emerges from the existing N15 section between Lisnalurg and Teesan and co-aligns with
the existing N16 at Drumkilsellagh. It routes further northeast to terminate at the Leitrim County border. The
total length is 7.15 km and has 11 new or redesigned junctions. Five of these are along the N16 route
connecting it to the local road network including the existing N16 alignment whilst 3 of them are related to the
realignment of existing local road junctions to facilitate the new N16 alignment. Option 1A_S1A differs slightly
from previous Option 1A scenarios as it has a bridge over the L-7421-0 in effect closing off access to the
Ballytivnan Road into Sligo city centre from the proposed N16. The remaining 3 junctions are on the widened

N13 section.
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Figure 2.3: SATURN Model Option 1A_S1A
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2.41.2 Option 1B_S1B

Option 1B_S1B is a replication of Option 1A_S1A with extended improvement on the N15 from its proposed
intersection with the new N16 in the north to its junction with the existing N16 in the south. The section of the
N15 between the R291 Scotsman's Walk and the existing N16 includes the proposed dual carriage upgrade.
The total length of the upgraded N16 is 9.64 km. This option incorpeorates 21 new or redesigned junctions. Five
of these are along the N16 route connecting it to the local road network including the existing N16 alignment
whilst 6 of them are related to the realignment of existing local road junctions to facilitate the new N16
alignment. Option 1B_S1B differs slightly from previous Option 1B scenarios as it has a bridge over the L-7421-
0 in effect closing off access to the Ballytivnan Road into Sligo city centre from the proposed N16. The
remaining 10 junctions are on the widened N15 section which is part of the proposed development Option

18 S1B.
Fos N
-
|
-
« B
i
.- -
~ e 4

Figure 2.4: SATURN Model Option 1B_S1B
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242 Strategic Option 2
2421 Option 2A_S2A

Option 2A_S2A branches off the N15 at its junction with the L-90102-0 near Shannon Eighter meeting with the
existing N16 near Drumkilsellagh. It moves further northeast as far as the Leitrim county boundary. The total
length of the proposed alignment is 8.13 km with 10 new or redesigned junctions. Eight of these are along the
N16 route connecting it to the local road network including the existing N16 alignment whilst the remaining 2 are
related to the realignment of existing local road junctions to facilitate the alignment. Option 2A_S2A differs
slightly from previous Option 2A scenarios as it has a bridge over the Old Bundoran Road in effect closing off
access to the Ballytivnan Road into Sligo city centre from the proposed N16.
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Figure 2.5: SATURN Model Option 2A_S2A
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2.4.2.2 Option 2B_S2B

Option 2B_S2B is an extended version of Option 2A_S2A that includes extended improvements on the N15
from its proposed intersection with the upgraded N16 in the north to its junction with the existing N186 in the
south. The section of the N15 between the R291 Scotsman’s Walk and the existing N16 includes the proposed
dual carriage upgrade. The total length is 9.3 km including 18 new or redesigned junctions, seven of these are
along the N16 route connecting it to the local road network including the existing N16 alignment whilst five of
them are related to the realignment of existing local road junctions to facilitate the new N16 alignment. Option
2B S2B differs slightly from previous Option 2B scenarios as it has a bridge over the Old Bundoran Read in
effect closing off access to the Ballytivnan Road intoe Sligo city centre from the proposed N16. The remaining 6
junctions are on the widened N15 section which is part of the proposed development Option 2B_S2B,

| L) -
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Figure 2.6: SATURN Model Option 2B_S2B
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243 Strategic Option 4
2431 Option5

Option 5 has a new N16 alignment terminating at the AbbVie roundabout at the same point as the existing N16
meets the roundabout. The total length is 7.7 km with 16 new or redesigned junctions. Nine of these are along
the N16 route connecting it to the local road network including the existing N16 alignment whilst the remaining 7
are related to the realignment of existing local road junctions to facilitate the alignment.
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Figure 2.7: SATURN Model Option 5
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2.4.3.2 Option 8(7, 8, 9 and 12 combined)

Option 8 is a variant of Option 5 with the new N16 alignment tapering off the existing N16 just after Willowbrook
Bridge and meeting the existing N16 again before connecting into the AbbVie roundabout. The total length is
8.16 km including 12 new or redesigned junctions. Nine of these are along the N16 route connecting it to the
local road network including the existing N16 alignment whilst the remaining 3 are related to the realignment of
existing local road junctions to facilitate the alignment.

-

Figure 2.8: SATURN Model Option 8
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3. Strategic Objectives and KPls
3.1 Introduction

This section details the Strategic Objectives and the results of the KPIs as described in Table 1.1. The
comparison of KPIs achieved in this route selection study will quantify how well each option achieves the
objective.

3.2 Objective 1
Objective 1 was to meet the high level objectives of National / Regional / County and Local policy documents.
3.21 National Policy Documents

The National Spatial Strategy proposes that the national spatial structure be supported by a national transport
framework, providing an improved network of roads and public transport services, enhancing access and
connections throughout the country. This framework will be internationally connected through key points such
as airports and ports with links to Northern Ireland, the UK, EU and the broader global economy. With Sligo
being identified as a border region gateway an improved N16 to Fermanagh is in keeping with current national
policy.

322 Regional Policy Documents

The Border Regional Authority details a number of key strategic goals to achieve its 2022 vision set out in the
Regional Planning Guidelines for the Border Region. The more relevant goals have been summarised below in
Objective 2.

There are also a number of objectives for the North Region in various regional policy documents which would at
a high level be in support of an improved N16. These include the National Development Plan (NDP), the
Framework for Sustainable Economic Renewal, the National Spatial Strategy (NSS), Smarter Travel — A
Sustainable Transport Future and Transport 21.

3.23 County and Local Policy Documents
The Sligo County Development Plan outlines an objective to realign the N16 Sligo City to Leitrim County
boundary while the Sligo and Environs Development Plan (SEDP) describes a number of strategic goals

including the build-up of linkages between Sligo and the other Gateways and Hubs within the Border Region.

In summary, it has been determined that overall the proposed N16 would be consistent with high level
objectives described in National, Regional, County and Local policy documents.

3.3 Objective 2

Objective 2 was to meet the specific objectives of National / Regional / County and Local policy documents.
331 National Policy Documents

The National Spatial Strategy has identified Sligo as one of three broad areas to be considered in a more
detailed manner within the national structure. Sligo is one of three gateways in the border region as illustrated
in Figure 3.1 below. These gateways are to drive development through enhanced critical mass, accessibility
and capacity for development. This in turn will assist the need of other towns, villages and rural areas to

develop roles complementary to those of the gateways to ensure that a wider area will benefit from the critical
mass in the region provided by the gateways.
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Figure 3.1: The Border Region from the National Spatial Strategy

An enhanced N16 would strengthen the development in the border region by providing an improved road link
with counties Leitrim and Cavan as well as on one of the key corridors to Northern Ireland.

3.3.2 Regional Policy Documents

The Regional Planning Guidelines for the Border Region states that its vision is "By 2022, the Border Region
will be a competitive area recognised as, and prospering from, its unique interface between two economies,
where economic success will benefit all, through the implementation of the balanced development model, which
will provide an outstanding natural environment, innovative people, which in themselves, will be our most
valuable asset”. It has set out key strategic goals to achieve this vision, which include;

« To improve intra and inter regional connectivity and mobility throughout the Region through the
development of Strategic Radial Corridors and Strategic Links.

+« To co-ordinate and integrate key issues in National and Regional Spatial Planning Strategies and in
particular, the National Spatial Strategy and the Mational Development Plan, and associated inter-
regional development initiatives that support and promote strategic links.

+« To co-ordinate and integrate key aspects of cross border spatial planning strategies, and in particular,
the Regional Development Strategy for Northern Ireland and associated inter-regional development
initiatives, that support and promote strategic links between the two economies.

« To exploit the Regions unique location at the interface between two economies, by putting in place the
drivers for economic growth, through the development of the Eastern Corridor, Atlantic Arc and the
Central Border Area.
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333 County and Local Policy Documents
Sligo County Development Plan 2005 - 2011

It is the objective of Sligo County Council to bring National Roads up to appropriate standards, as resources
become available, and to continue improvement works on non-national roads so as to develop a safe and
comprehensive road system for the county. As part of this there is an objective to facilitate programmed
improvements to the National Road network including the realignment of the N16 Sligo City to Leitrim County
boundary. So the realignment of the N18 is in accordance with the Slige County Development Plan as it has
been specifically identified as a national road to be improved under the plan.

Sligo and Environs Development Plan 2010 - 2016

The Sligo and Environs Development Plan (SEDP) has a number of strategic goals including the build-up of
linkages between Sligo and the other Gateways and Hubs within the Border Region and adjoining regions, such
as the Western Region and Northern Ireland, by supporting the implementation of the RPGs, collaborating on
support for critical enabling of infrastructure such as road and rail connections, and cooperating in areas of

mutual planning interest.

The SEDP also details a number of broad aims including the supporting of balanced economic development
and improved mobility in the city centre. This is to be achieved by,

+ Facilitating and encouraging the sustainable development of the Gateway City of Sligo as an economic
growth driver for the North-West, in accordance with the NSS.

+ |ntegrating business locations with the surrounding land use and transportation network.

+ Working with the providers of infrastructure to ensure adequate provision in terms of road, rail, aviation,
energy and telecommunications.

* Folicies for city centre traffic management and pedestrian priority objectives for a pedestrian friendly city
centre.

In terms of city centre traffic management, Figure 3.2 below from the SEDP illustrates that the R286
Connaughton Road, R870 Markievicz Road, Lord Edward Street, Upper John Street and the R870 Pearse Road
should facilitate vehicular access to and from the city centre.

Figure 3.2 also presents proposals to introduce pedestrian friendly measures south of the River Garavogue in
the areas of O'Connell Street, John Street, Grattan Street, Market Street and High Street.
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Fig. 10.4 City Centre traffic management
B i
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Figure 3.2: City Centre Traffic Management and Pedestrian Prioritisation

Objective 15 in this Technical Note assesses the impact of each option on the future pedestrianisation of Sligo
city centre through traffic volume changes on links within Sligo city centre. Retaining vehicles on the main
access routes in purple and away from areas of higher pedestrian numbers in blue and yellow has been
considered.

16
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34 Objective 3

Objective 3 was to effectively cater for strategic traffic. Two KPls were assessed as part of this objective. The
first was the AADT on the N16, N15 and N4. The second was the Select Link Analysis of AM peak inbound
traffic on the N16 at the Leitrim boundary. The results of these KPIs are detailed below.

3.4.1 AADT on the N16

The AADT at various critical locations on N16 alignment are presented in Table 3.1 to Table 3.3. The locations
of the N16 AADT values are illustrated in Figure 2.1 to Figure 2.8, showing the different option arrangements
and configurations for the seven options considerad.

It can be seen that in the Do Minimum traffic volumes increase on the approach to Sligo, but reduce slightly to
the south of the N16 junction with the L-3407-22 due to traffic using the L-7422-0 as an alternative route to the
N16.

Options 1A_S1A, 1B_S1B, 2A_S2A and 2B_S2B show similar patterns of traffic using the N16, with greater
reductions in traffic on the N16 as it gets closer to the N15. This highlights that traffic demand on the N16 is
focussed more within Sligo and results in this demand utilising the existing N16 route as an alternative to the
proposed alignments.

Options £ and 8 showed similar traffic patterns with traffic volumes on the proposed N16 alignments increasing
closer to Sligo. This suggests that these routes generally cater for the demand to Sligo, with limited use of the
alternative routes to the N16. Option 5 caters for the highest demand levels of all of the alignment options,
followed by Option 8.

Table 3.1: N16 2017 AADT Comparisons

Map N16 2017 AADT (Per Direction)
Reference | Direction

[ DN ‘ DM | OP1A_S1A ‘ OP1B_S1B I OP2A_S2A ‘ OP2B_S2B [ OP5 ‘

1 NB 1721 | 1721 1721 1721 1721 1721 1721 | 1721
1 sB 1700 | 1700 1700 1700 1700 1700 | 1700 | 1700
2 NBE 1721 | 1721 1721 1721 1643 1643 | 1721 | 1721
2 5B 1700 | 1700 1700 1700 1630 1630 | 1700 | 1700
3 NE 1632 | 1632 1721 1721 1643 1643 | 1661 | 1657
3 sB 1627 | 1625 1700 1700 1630 1630 | 1632 | 1631
4 NE 2356 | 2356 387 392 298 304 | 1618 | 2136
4 SB 2210 | 2210 1319 1284 1204 1232 | 1597 | 2075
5 NB 2061 | 2257 . . 543 546 : 2543 | 2311
5 5B 1714 | 1215 : z 1433 1a67 | 2398 | 2252
6 NB - - - - . - - | 2478
6 SB - - . - . - - 2310

3-164

}S{j’{ ‘01\(1:"
) COUNTY COUNCIL
| National Roads Project Office, Sligo County Council | Nk




N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

N16 Key Performance Indicator Testing JACOBS

Table 3.2: N16 2032 AADT Comparisons

T N16 2032 AADT (Per Direction)
Reference | Direction T

DN | DM ‘ QOP1A_S1A | OP1E_S1B I OP2A_S2ZA | OP2B_S2ZB l OP3 ‘ OPB
1 NE 1834 | 1834 1834 1834 1834 1824 1834 | 1834
1 SB 1816 | 1816 1816 1816 1816 1816 I 1816 | 1816
2 NE 1834 | 1834 1834 1834 1753 1753 1834 | 1834
2. SB 1816 | 1816 1816 1816 1742 1742 | 1816 | 1816
&l NB 1735 | 1735 1834 1834 1753 1753 1789 | 1768
3 SB 1726 | 1726 1816 1816 1742 1742 1754 | 1744
4 NE 2599 | 2599 450 462 342 367 | 1732 | 2342
4 SB 2446 | 2446 1535 1511 1234 1291 . 1698 | 2227
5 NB 2186 | 2434 - - 742 760 | 2879 | 2585
5 SBE 1780 | 1432 - - 1654 1675 ? 2651 2426
6 NB 2 - 2 - = - |- | 2791
[ EB B - = = - 2 - 2502

Table 3.3: N16 2047 AADT Comparisons

Map N16 2047 AADT (Per Diraction)
Reference | Direction
OP1A_S1A ] OP1B_S1B | OP2A_S2A | OP2B_S2B

1 NB 1839 | 1839 1838 1839 1839 1838 | 183z | 1839
1 SB 1813 | 1813 1813 1813 1813 1813 : 1813 | 1813
2 NE 1839 | 1839 1839 1839 1757 1757 1839 | 1838
2 sB 1813 | 1813 1813 1813 1739 1739 : 1813 | 1813
3 NB 1738 | 1738 1838 1838 1757 1757 1795 | 1773
3 SB 1723 | 1723 1813 1813 1739 1738 1755 | 1742
4 NE 2623 | 2623 450 464 343 370 : 1735 | 2347
4 5B 2463 | 2463 1535 1513 1230 1368 I 1695 | 2242
5 NB 2210 | 2452 - - 763 T84 | 2004 | 2533
5 5B 1696 | 1469 - - 1673 1771 : 2679 | 2469
[5 MB E g = 2 - s - 2739
6 sB - - - - - - e 2548
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342 Select Link Analysis

A Select Link Analysis (SLA) was undertaken for each model variant to present the routing pattern for traffic
using the N16 in the inbound direction for the AM peak. The routing along the N16 for each option is presented
in Figure 3.3 below. Each of these images is included in Appendix A.

It is apparent that the introduction of the EGB in the Do Minimum scenario causes changes to the routing of
traffic using the N16 inbound. The EGB provides an alternative crossing of the Garavogue River to the current
crossings in the city centre. This reduces traffic using the city centre part of the network, making the routes to
and from the current crossings more desirable than in the existing situation. This results in traffic routing from
the N16 onto the L-7422-0 to enter Sligo via the Ballytivhan Road, in the Do Minimum scenario.

In the revised Cption 1A_S1A, 1B_S1B, 2A_S2A and 2B_SZ2B scenarios the proposed N16 is bridged over the
L-7421-0 and L-7422-0 preventing access to Sligo via the Ballytivnan Road. This ensures traffic remains on the
propesed N16 and continues to the N15 to access Sligo city centre in these four scenarios. However, the
Select Link Analysis has indicted that there is a relatively low traffic flow using the western section of the
proposed N16 in Option 1A_S1A, 1B_S1B, 2A_S2A and 2B_S82B as up to £0% of vehicles find the existing N16
route more desirable in these four options. Option 5 and 8 perform better in terms of retaining the demand
along their N16 option alignments.
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Figure 3.3: Select Link Analysis
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3.5 Objective 4

Objective 4 was to effectively cater for strategic traffic. The KPls assessed as part of this objective were the
AADTs on the N15 and N4. The results of these KPls are detailed below.

351 AADT on the N15

The AADT values on the section of N15 adjacent to the N16 alignment are presented in Table 3.4 to Table 3.6
below. The locations of the N15 AADT values are illustrated in Figure 3.4 below. The section of the N15 in
question spans just north of where the proposed N16 intercepts in Option 1 to the signalised junction of the
R291 Rosses Point road.
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Figure 3.4: N15 AADT Locations

It can be seen that on the N15 north of where the proposed N16 intercepts it (AADT 1), the northbound and
southbound flows are relatively constant across all the scenarios.

The northbound and southbound flows on the N15 immediately south of where the proposed Option 1 N16
intercepts it (AADT 2) have been included indicating that the southbound flow is approximately 700 vehicles
greater than the northbound in Options 1A_S1A and 1B_S2B.

The flows at AADT 3 and 4 are over one thousand vehicles less in Options 2A_S2A and 2B_S2B when
compared with Options 1A_S1A and 1B_S1B owing to the Option 2 proposed N16 intercepting the N15 further
south of AADT 4. AADTs 5 and 6 then restore to more equal levels between Options 1 and 2. However, it has
been noted that the flows at AADT 6 are lower in the 1B_S1B and 2B_S2B options than the 1A_S1A and
2A_S2A options as vehicles utilise Elm Gardens to and from Sligo city centre rather than using the N15 / N16
Junction. The traffic model indicates that the proposed roundabout junctions on the N15 in Options 1B_S1B and
2B _SZ2B are causing delay and vehicles are diverting to avoid this.

Option 5 and 8 show very similar N15 AADT flows with the Do Minimum scenario.
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Table 3.4: N15 2017 AADT Comparisons

Map N15 2017 AADT (Per Direction)
Reference | Direction

OP1A_S1A | OP1B_s1B ‘ OP2A_S2A | OP2B_S2B | OPS ‘ OP8

1 NB 7516 7525 7810 7631 7507 | 7526 7523 7512
1 5B 7380 7375 7418 T442 T346 . 7345 7375 7349
2 NE = = 7819 7845 = : = i »

2 SB z = 8558 8547 = [ = - =

3 NB 7513 7523 778 7848 7538 7555 75480 7555
3 SB 7401 7393 8542 8523 7388 I 7395 7408 7388
4 NB 7367 7472 7657 7804 7157 ; 7520 7568 7532
4 SB 7361 7353 8506 8085 6973 . 7066 7368 7359
5 NB 7847 7931 8097 8356 8035 : 8585 8027 | 8012
5 SB 8133 8127 9300 8920 9138 : 9332 8127 | 8127
6 NE 7834 7232 7217 5303 7243 . 5311 G999 7095
& SB 7161 7193 8260 7200 8235 [ 7355 G626 | G659

Table 3.5: N15 2032 AADT Comparisons

Map N15 2032 AADT (Per Direction)
Reference | Direction
OP1A_S1A | OP1B_S1B ‘ OP2A_S2A | OP2B_sS2B
1 NB 8195 | 820 8237 8324 8188 8214 8190 | 8178
1 SB 8105 | 80924 8141 8158 8053 a0s0 8091 8054
2 NE - - 8504 8604 - - - -
2 SB - - 9494 9487 - = z -
3 NB 8164 | 8196 8448 8612 8186 8262 8262 | 8232
3 SB 8108 | 8109 9452 29439 8122 8116 8125 | 8116
4 NB 7937 | 7983 8162 8556 7726 8221 8183 | 8146
4 SB 7735 | 7716 8955 8562 7498 7483 7911 7817
5 NB 8400 | 8447 8604 ¢M27 8743 9491 8624 | 8602
5 5B 5496 | 8482 9749 9414 9817 9949 BB73 | 8588
[+ NB 8588 | 7957 8000 G096 8016 6085 7696 | 7795
5] SB 8068 | 7903 9105 7968 9135 8158 7419 | 7429
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Table 3.6: N15 2047 AADT Comparisons

JACOBS

Map N15 2047 AADT (Per Direction)
Reference | Direction

‘ OP1A_S1A | OP1B_S1B ‘ OP2A_S2A I OP2B_s2B | OP5 ‘ oP8
1 NE 8245 | 8257 8289 gag2 8245 &27 8246 | 8236
il SB 8118 | 8107 8127 8170 8064 8062 8100 | 8080
2 NE - - 8554 8654 - - - -
2 SB - - 9478 9492 - - - -
3 NB 2208 | 8215 8554 8663 8247 8324 8323 | 8321
3 SB 8127 | 8128 9438 9444 8138 8133 8140 | 81289
4 NB 7936 | 7953 8255 8604 7767 8281 8059 | 8033
4 SB 7690 | 7669 8934 8342 7478 6997 7744 | 7696
5 NB 8432 | 8465 8644 9180 8807 9575 8656 | 8627
= SB 8459 | 8437 9750 9217 9820 9558 8513 | 8464
6 NB 8689 | 7951 8009 B167 8097 6176 7715 | 7830
& sB 8117 | 7935 9054 7945 9165 g182 7403 | TM18
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352 AADT on the N4

The AADT values at locations on the N4 are presented in Table 3.7 to Table 3.9 below. The locations of the N4
AADT values are illustrated in Figure 3.5 below.

The locations of the AADTs are on the section of the N4 spanning above the signalised junction of Upper John
Street to the south, and just below where the existing N16 intercepts to the north.

The flows at AADT 1 indicate a marked increase across Options 1 and 2 when compared with the Do Minimum
scenario, with no significant changes experienced on Options 5 and 8.

AADT 2 also indicates an increase in flows across Options 1 and 2 when compared to the Do Minimum, more
so in the southbound direction. Again, there were no significant changes experienced on Options 5 and 8.

AADT 3 indicates a decrease in northbound flows in Option 1B_S1B and 2B_S82B, with the remaining options
having relatively unchanged northbound flows. Southbound flows are fairly constant across all options.
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Figure 3.5: N4 AADT Locations
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Table 3.7: N4 2017 AADT Comparisons

JACOBS

Map N4 2017 AADT (Per Direction)
Reference | Direction
DM | OP1A_S1A | OP1B_S1B | OP2A_S2A | OPZB_S52B | OP3
1 NB 12779 | 10956 11637 12327 12554 12331 10885 10002
i 5B 8671 8819 8814 89934 9628 9908 8636 B855
2 NE 10428 | 9134 9684 9378 9785 9372 9059 9070
2 SB 9376 9349 9236 11100 10643 11072 9147 9162
3 NB 13157 | 11685 11814 10250 11869 10252 11582 11594
3 SB 13364 | 14407 14589 14639 14726 14591 13753 13798

Table 3.8: N4 2032 AADT Comparisons

N4 2032 AADT (Per Direction)

Direction
OP1A_S1A | OP1B_S1B | OP2A_S2A | OP2B_S2B
il NE 13782 | 12074 13696 13628 13721 13608 11944 | 11940
1 SB 9634 9757 10665 10836 10616 10903 9546 9550
2 NE 11382 | 9588 10400 10306 10421 10283 9420 9416
= SB 10370 | 10161 11378 11952 11368 11932 9974 9957
3 NE 14264 | 12817 13076 11494 13100 11485 12651 | 12654
) SB 14650 | 15599 15947 16058 15821 15862 15077 | 15069

Table 3.9: N4 2047 AADT Comparisons

Map N4 2047 AADT (Per Direction)
Reference | Direction i
OFP1A_S1A | OP1B_S1B | OP2ZA_SZA | OPZB_SiB

1 NB 13408 | 12072 13751 13749 13832 13744 11951 119686

1 SB 9681 9867 10782 10868 10680 10940 9602 9615

2 NB 11354 | 9605 10470 10416 10512 10425 9489 9504

2 SB 10433 | 10308 11573 12082 11455 12059 10039 | 10047

3 NE 14465 | 12892 13229 11728 13223 11732 12793 | 12848

3 SB 14855 | 15870 16081 16233 15921 16148 15243 | 15296

| National Roads Project Office, Sligo County Council |
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353 Wider Sligo Network AADT

Figure 3.6 and Figure 3.7 outline the locations considered on the wider Sligo network in the context of the
introduction of the different N16 option alignments. The findings are presented in Table 3.10 to Table 3.12.
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Table 3.10: 2017 AADT Comparisons N16, N15 and N4

AADT Comparisen (2017) Map Direction 2017 AADT (Per Direction)
Reference
Link Name: DN | DM ‘ OP1A_S1A ‘ OP1B_S1B ‘ OP2A_S2 I OP2B_S2B | OP5 | oP8
N 464 10431

Hughss Bridge 1 B 12380 1046 10823 10725 10972 10724 043 10443 ‘

ST 1 SB 13005 13230 13530 14280 13897 14259 13044 13085

Hyde Bridge 2 NB 10975 9092 8715 8917 8725 8910 9015 9018

Bridge Street 3 SB 13008 11300 11133 10365 10714 10372 11359 11361

i 4 NE N/A 4071 4052 3852 3805 3860 4189 475

Garavogue Bridge
. 4 sB N/A 1755 1586 1508 1547 1519 1880 1867
Garavegue Bridge

| | | 1

N4 North of Summerhill Rbout 5 NE 10164 8077 9305 9653 9661 9660 92039 9060
5 sB 9186 8897 9338 10498 10222 10473 8690 8705 |

N4 North of Summerhill R'bout
N4 Church HillZJohn Street to Sréid an 6 NB 12779 10956 11637 12327 12554 12331 10885 10802
Fhiona (S5-S8)
N4 Sraid an Fhiona to Church HilfJohn 6 sB 8671 8819 8814 9934 9628 9908 8636 8655
Street (S6-85)
N4 Sréid an Fhiona to Wine Street (S6- 7 NB 12287 10368 11185 11774 12182 11769 10284 10301
s7)

N4 Wine Street to Sraid an Fhiona (S7- T SB 8043 81864 8200 9610 9331 9581 7982 8000
S6) |

N4 Winea Sreet to Finiskin Road 8 NB 10428 9134 9684 9378 9785 g3r2 9059 9070

N4 Finiskin Road toWine Street 8 SB 9376 9349 9236 11100 10643 11072 9147 9162
N4 Finiskin Road to Ballast Quay 9 NB 9090 7290 7424 6870 7162 6868 7218 7227 ‘

N16 Key Performance Indicator Testing JACOBS

AADT Comparison (2017) LE Direction 2017 AADT (Per Direction)
Link Name fiefarenoe DN | DM ‘ OP1A_S1A OP1B_S1B OP2A_S2A | OP2B_S7B |
N4 Ballast Quay to Finiskin Road 9 SB 7766 7814 7642 8748 8294 8719 7827 7642
N4 Markievicz Road to Duck Street 10 NB 13157 11685 11814 10250 ‘ 11869 10252 11582 11594 ;
N4 Duck Street to Markievicz Road 10 sB 13364 14407 14599 14839 14726 14591 13755 13798
N16 Duck Street (N4 to Rbout) 1" EB 5246 4681 4702 4157 4581 4143 4705 4656 ‘
N16 Duck Street (Rbout to N4) 1 WB 5323 6923 5806 5731 5785 5534 6729 6767 ‘
NA15 Rosses Point to Eim Gardens 12 | NB 7834 7232 7217 5303 | 7243 | 5311 6999 7095 i
N15 Elm Gardens to Rosses Paint 12 SB 7161 7193 8260 7200 8235 7355 6626 6659 ‘
R 286 - The Mall 13 NB 4259 3025 3073 2965 3083 2995 3068 3082 |
R 286 - The Mall 13 SB 4218 2372 2468 2214 2473 2265 3080 3088
R286 - Hazelwood Road 14 EB 3319 3319 3319 3318 [ 3318 3318 3319 3318
T 14 we B | 351 3511 3511 3511 3511 3511 | 3511 |
— 15 = s | 13 o3 1039 963 1053 B0 | 126 |
— 15 we 161 1951 1961 215 | te07 2128 NI
18 South of Abbie Rt ® | na 2626 | 2022 2012 807 | 2788 | 2192 a7 | aom |
N16 South of Abbvie R'bout 16 SB 1996 1497 1305 1373 1474 1451 2679 2592 1
ey 7 | ne 1565 | 1200 1236 014 | a0 | 2070 Hm |tz |
Baliytivnan Road 17 SB 2539 3100 2257 3540 2178 3346 2618 2614 |

1GO
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AADT Comparison (2017) Map Direction 2017 AADT (Per Direction)
= Reference ‘ |
Link Name OP1A_S1A | OP1B_S1B | OP2A_S2A | OPZB_SZB
18 EB 342 517 516 835 553 681 485 467
Clarion Road
18 wB 469 1458 1486 2202 1623 2322 1593 1504 |
Clarion Road
N15 Shannon Eighter to Eim Gardens 19 NB 7847 7931 8097 8356 8035 8585 8027 8012
N15 Shannon Eighter to Elm Gardens 19 SB 8133 8127 9300 8920 9138 9332 127 8127
20 NB 7367 7472 7857 7804 7157 7520 7568 7532
N15 Lisnalurg to Shannon Eighter
. . + “
1 7: 7 T g
N15 Wsnahag ta Shannen Eigher 20 SB 736 7353 8508 8085 6973 066 368 359
Hotborm Hill 2 NB 1984 1382 1255 2890 1199 2848 1328 1336
1
Holborn Hill 2 SB 2314 1873 1795 2054 1855 2038 1863 16840
N15 Lisnalurg to Teesan 2 NB 7475 7484 7786 7855 7487 7502 7551 7518
T
115 Lisnakirg foTesasn 22 SB 7330 7321 8524 8504 7314 309 7338 7327
I
L- 3407 - 22 (Lisgorey) 23 EB 482 482 482 482 482 482 482 482
|
23 wWB 477 477 477 477 477 477 477 477
L - 3407 - 22 (Lisgorey)
L - 3407- 0 (Carncash) 24 EB 80 80 121 120 o = 148 51 ‘
1 ! 1 |
24 WB 94 91 140 87 £ = 108 73
L - 3407 - O (Carncash)
|
25 EB 865 535 274 276 246 242 199 91
L - 7422 - 0 (Rathbraughan Lane)
1 | { |
L - 7422 - 0 (Rathbraughan Lane} 25 WB 823 1330 337 357 229 235 135 78
|
S P T 26 EB 2081 2257 2248 2193 2130 2134 2543 2476

N16 Key Performance Indicator Testing JACOBS

AADT Comparison (2017) Map Direction 2017 AADT (Per Direction)
Link Name Fieferamns ON | oM ‘ OP1A_S1A | OP1B_S1B | OP2A_S2A | oP2B_S2B | oPs | oPs
e 2 wB 1714 | 1215 1023 1042 1099 1075 2398 | 2310
o e 27 NB 1687 | 1396 1244 T2 | s 960 o | 7|
e — 27 sB 1484 | 2001 1016 1441 1085 997 803 900
e T GY Y e ) 2 NB 1682 | 1682 1363 1358 s 5 ) n
e —— ) s8 1749 | 1749 524 559 E = . |
M1G (L-7415-0toL - 7416- 0) » | ne Lo 1632 7 7 s | - - -
TR o 2 s8 1627 | 1625 120 120 » » . |
M1G (L-3404 - OtoL-7411-0) 90 s Lo 1= - 3 » - - -
N16 (L - 3404 - OtoL - 7411 - 0) P i B0 1700 4 = % - - -
L - 80102 - (Scotsman Walk) N EB 188 209 208 2 = 14 278 242
L - 80102 - (Scotsman Walk) B ws 177 174 158 0 202 14 260 24 |
T 32 NB 1024 | 1023 1018 1094 1023 1094 952 ws |
T 32 s8 1418 | 1420 1421 ws | 4w 1475 CHECE

| National Roads Project Office, Sligo County Council | Nk
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Table 3.11: 2032 AADT Comparisons N16, N15 and N4

AADT Comparison (2032) Map Direction 2032 AADT (Per Direction)
Reference
Link Name: OP1A_S1A | OP1B_S1B | OP2A_S2A | OP2B_S2B
N 4 4 1131 131
Hughes Bridge 1 B 1340 11437 11942 11824 12028 11820 310 11310
Hughes Bridge 1 sB 14223 14522 15032 15587 15025 15582 14265 14264
Hyde Bridge 2 NB 11340 9391 971 8937 8883 89 9331 9334
Bridge Street 3 SB 13291 11490 10974 10584 10968 10579 11578 11583
< 4 NB N/A 4304 4101 4239 4109 4262 4520 4514
Garavogue Eridge
- 4 SB N/A 1890 1779 1600 1797 1633 2089 2081
Garavogue Bridge
N4 North of Summerhill R'bout 5 NB 11244 10254 11175 11158 11188 11148 10125 10146
N4 North of Summerhill Rbout 5 SB 10515 10290 11385 11758 11381 11745 10018 9987
N4 Chureh HillZJohn Street to Sraid an 6 NB 13792 12074 13696 13628 13721 13608 11944 11940
Fhiona (S5-56)
N4 Sraid an Fhiona to Church Hill’John 6 5B 9634 9757 10665 10936 10616 10803 9546 9550
Street (S6-55)
N4 Sréid an Fhiona to Wine Street (S6- 7 NB 13169 11351 13093 13033 13111 13005 11175 1177
87)
N4 Wine Street to Sréid an Fhiona (S7- 7 sB 8970 9048 10301 10643 10273 10612 8836 8840
S6)
P e 8 NB 11382 9589 10400 10306 10421 10283 9420 9416
N4 Finiskin Road to Wine Street 8 SB 10370 10161 11378 11952 11368 11€32 9874 9957
N Finiskin Road to Ballast Quay 9 NB 9690 7640 7795 7705 7826 7683 7508 7499

N16 Key Performance Indicator Testing JACOBS

AADT Comparison (2032) LE Direction 2032 AADT (Per Direction)

Link Name fiefarenoe DN | DM ‘ OP1A_S1A OP1B_S1B OP2A_S2A | OP2B_S7B |
N4 Ballast Quay to Finiskin Road 9 SB 8542 8480 8942 9552 8934 8553 8304 8289
N4 Markievicz Road to Duck Street 10 NB 14264 12817 13076 11494 ‘ 13100 11485 12651 12654
N4 Duck Street to Markievicz Road 10 sB 14650 15599 15947 16058 15821 15962 15077 15069
N16 Duck Street (N4 to Rbout) 1" EB 5416 5002 5002 4335 4917 4308 5028 4966
N16 Duck Street (Rbout to N4) 1 WB 5422 7366 6062 6343 5805 6046 7301 7317
NA15 Rosses Point to Eim Gardens 12 | NB 8588 7957 8000 6096 | 8016 | 6085 7696 7795
N15 Elm Gardens to Rosses Paint 12 SB 8068 7803 9105 7968 9135 8158 7419 7429
R 286 - The Mall 13 NB 4064 325 3125 2998 ‘ 3134 3025 3164 3158
R 286 - The Mall 13 SB 4264 2492 2330 2237 2458 2313 3071 3064
R286 - Hazelwood Road 14 EB 3373 3373 3373 3373 [ 33713 3373 3373 3373
T 14 we ®76 | 3576 3576 3576 3576 2576 3576 | 3576
— 15 = 161 1202 1030 1141 1116 1174 1502 | 1494
— 15 we 610 | 215 2149 23 | 2103 263 281 | 2266
15 South of Abtie Kot ® | ne a7 | a0 3015 a0 | sez | a0 79 | 3302
N16 South of Abbvie R'bout 16 SB 211 1764 1381 1467 1702 1702 2882 2834
ey 7 | ne 2022 | 1481 1464 328 | 1325 | 2090 1268 | 1315
Baliytivnan Road 17 SB 2800 3394 2631 3941 2267 3586 2774 2785
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AADT Comparison (2032) Map Direction 2032 AADT (Per Direction)
Link Name Reference ‘ OP1A_S1A | OP1B_S1B | OP2A_S2A OP2B_S2B |
Clarien Road |
Clarion Road 18 wB 626 1626 1666 2410 1789 2560 1709 1547 ;
N15 Shannon Eighter to Eim Gardens 19 NE 8400 8447 8604 9127 8743 9491 8624 8602
N15 Shannon Eighter to Elm Gardens 19 sB 8496 8482 9749 9414 9817 9949 8673 8588
N15 Lisnalurg to Shannon Elghter 20 NB 7937 7983 8162 8558 7728 8221 8183 8148
N15 Lisnalurg to Shannon Elghter 20 s 7735 7718 8955 8562 | 7496 [ 7483 7911 7817 |
Holborn Hill pal NB 2466 1389 1240 2858 1193 2819 1330 1333
Holbom Hil 2 SB 2540 1921 1976 2047 1931 2037 1673 1685 i
N15 Lisnalurg to Teesan 22 NB 8113 8144 8460 8622 | 8115 8187 8210 8181
115 Lisnakirg foTesasn 22 SB 8026 8026 9438 9425 8015 8009 8042 8033
- 3407 - 22 (Lisgorey) 23 EB 855 855 655 655 655 655 655 655 |
L - 3407 - 22 (Lisgorey) 23 wWB 840 640 640 640 640 640 640 640 ‘
L - 3407 - 0 (Carncash) 24 EB 124 125 180 179 ‘ o = 199 79 ‘
| - 3407 - 0 (Carncash) 24 | WB 142 143 185 127 | £ | = 161 107 |
L - 7422 - 0 (Rathbraughan Lane) 25 EB 825 745 444 442 400 393 260 132 ‘
L - 7422 - 0 (Rethbraughan Lane) 25 | wB 122 1475 479 484 | 420 | 384 240 153 |
N16 East of Abbvie R'bout 26 EB 2186 2434 2413 2344 2338 23056 2879 279 |

N16 Key Performance Indicator Testing JACOBS

AADT Comparison (2032) Map Direction 2032 AADT (Per Direction)
Link Name Fpines DN | DM ‘ OP1A_S1A | OP1B_S1B | OP2A_S2A | OP?2B_S2B |
e 2 WB 1780 | 1432 1048 1070 1282 1241 2851 | 2502
R 27 NB 2150 | 1823 1682 B0 | e 1014 e | s |
D — 27 s8 277 | 2843 1656 2060 1361 1354 1130 | 1373
Y ST T LA ) 2 NB 1802 | 1802 1428 1410 5 7 ) :
e ——— 2 s8 1871 1871 437 456 = = . |
M1G (L- 7415-0toL- 7416- 0) R R T EY 23 s | - - -
N16 (L - 7415- OtoL - 7416 - 0) 8 s 1728 1726 136 136 - - . -
N16 (L - 3404 - OtoL - 7411 - 0) 0 NB e [ desa 2 R - - . -
N16 (L - 3404 - OtoL - 7411 - 0) P i 1615 1816 4 = - - ¢ 4
L - 90102 - (Scotsman Walk) ad EB 27 258 255 2 | %0 26 326 291
L - 80102 - (Scotsman Walk) B ws 241 235 210 0 265 23 286 255 |
T 32 NB 1220 | 1221 1219 1321 1218 1321 e | 1% |
I 32 s8 1617 | 1617 1618 wea | ten 1693 i | |
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Table 3.12: 2047 AADT Comparisons N16, N15 and N4

AADT Comparison (2047) Map Direction 2047 AADT (Per Direction)
Reference
Link Name: OP1A_S1A | OP1B_S1B | OP2A_S2A | OP2B_S2B
N 704 1 14 41 1161 1
Hughes Bridge 1 B 13629 1170 1208 12018 12149 120 613 11656
Hughes Bridge 1 sB 14496 14811 15267 15775 15153 15775 14542 14579
Hyde Bridge 2 NB 11288 9141 8958 8820 8900 8799 2097 9096
Bridge Street 3 SB 13152 11496 10945 10576 10938 10580 11568 11567
< 4 NB N/A 4629 4222 4400 4126 4420 4775 4754
Garavogue Eridge
- 4 SB N/A 1901 1783 1620 1817 1639 2109 2094
Garavogue Bridge
N4 North of Summerhill R'bout 5 NB 11610 10518 11478 11519 11284 11510 10382 10404
N4 North of Summerhill Rbout 5 SB 10639 10485 11527 11793 11441 11791 10149 10137
N4 Chureh HillZJohn Street to Sraid an 6 NB 13409 12072 13751 13749 13832 13744 11951 11966
Fhiona (S5-56)
N4 Sraid an Fhiona to Church Hill’John 6 5B 9681 9887 10782 10068 10680 10840 9602 9615
Street (S6-55)
N4 Sréid an Fhiona to Wine Street (S6- 7 NB 12783 11307 13207 13188 13238 13191 11157 11186
87)
N4 Wine Street to Sréid an Fhiona (S7- 7 sB 9033 9175 10461 10685 10372 10661 8909 8923
S6)
P e 8 NB 11354 9605 10470 10416 10512 10425 9489 9504
N4 Finiskin Road toWine Street 8 SB 10433 10308 115873 12082 11455 12059 10039 10047
N Finiskin Road to Ballast Quay 9 NB 9892 7726 7e81 7858 7928 7851 7617 7656

N16 Key Performance Indicator Testing JACOBS

AADT Comparison (2047) Map irection 2047 AADT (Per Direction)
Link Name fiefarenoe DN | DM ‘ OP1A_S1A OP1B_S1B OP2A_S2A | OP2B_S7B |
N4 Ballast Quay to Finiskin Road 9 SB 8573 8610 9146 9684 9026 9685 8379 8387
N4 Markievicz Road to Duck Street 10 NB 14465 12992 13229 11728 ‘ 13223 11732 12793 12848
N4 Duck Street to Markievicz Road 10 sB 14855 15870 16081 16233 15921 16148 15243 15296
N16 Duck Street (N4 to Ribout) 1" EB 5483 5102 5051 4313 4925 4293 5142 5083
N16 Duck Street (R'bout to N4) 1 WB 5512 7477 6208 6436 5941 6125 7341 7381
N15 Rosses Point to Elm Gardens 12 | NB 8689 7951 8009 6167 | 8097 | 6176 7715 7830
N15 Bk Gardens lo Rosses Paint 12 SB 8117 7935 9054 7945 9165 8182 7403 7418
R 286 - The Mall 13 NB 3787 3024 3110 2940 ‘ 3150 2953 3094 3052
R 286 - The Mall 13 SB 3979 2482 2326 2221 2437 2322 3079 3072
R286 - Hazelwood Road 14 EB 3383 3383 3383 3383 [ 3383 3383 3383 3383
T e 14 we w83 | 3563 3583 3563 3563 3563 3583 | 3563
. 15 = an 1222 1081 1169 1132 1188 1520 | 1515
—— 15 we 66 | 2062 2310 w0 | 2107 2400 247 | 23%
N1 South of Abbs Rbout ® | ne 2817 | 3050 3045 e | sese | a6t st | 336
N16 South of Abbvie R'bout 16 SB 2036 1809 1413 1499 1730 1653 3020 2888
] 7 | ne 244 | 1456 1492 60 | 1338 | 2122 140z | 1313
Ballytivnan Road 17 SB 2966 3536 2879 4182 2277 a7es 2880 2886

| National Roads Project Office, Sligo County Council |

X

N

IGO0
¥ COUNCIL

LLE

3-180



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

N16 Key Performance Indicator Testing JACOBS

AADT Comparison (2047) Map Direction 2047 AADT (Per Direction)
= Reference ‘ |
Link Name OP1A_S1A | OP1B_S1B | OP2A_S2A | OPZB_SZB
18 EB 919 653 658 781 747 886 757 663
Clarion Road
18 wB 71 1931 1825 2583 1787 2659 1977 1850 |
Clarion Road
N15 Shannon Eighter to Eim Gardens 19 NB 8432 8465 8644 9180 8807 9575 8656 8627
N15 Shannon Eighter to Elm Gardens 19 SB 8459 8437 9750 9217 9820 9558 8513 8464
20 NB 7936 7953 8255 8604 7767 8281 8059 8033
N15 Lisnalurg to Shannon Eighter
. . + “
7 7744 7
N15 Wsnahag ta Shannen Eigher 20 SB 7690 7669 8934 8342 7478 6997 696
Hotborm Hill 2 NB 2703 1390 1232 2864 1195 2827 1319 1350
1
Holborn Hill 2 SB 2744 2007 2054 2085 1949 2050 1736 1729
N15 Lisnalurg to Teesan 2 NB 8154 8261 8566 8674 8170 8244 8269 8268
115 Lisnakirg foTesasn 22 SB 8042 8043 9425 9434 8026 8021 8056 8045
I
L- 3407 - 22 (Lisgorey) 23 EB 881 881 681 681 681 681 681 681
|
23 wWB B67 B67 667 667 667 667 667 667
L - 3407 - 22 (Lisgorey)
L - 3407- 0 (Carncash) 24 EB 128 188 243 186 o = 204 108 ‘
- . 1 |
24 WB 148 148 203 138 £ = 168 115
L - 3407 - O (Carncash)
|
25 EB 947 74 413 483 420 414 274 180
L - 7422 - 0 (Rathbraughan Lane)
1 | { |
L - 7422 - 0 (Rathbraughan Lane) 25 w8 1238 1470 494 502 442 405 244 139
|
S P T 26 EB 2210 2452 2437 2368 2362 2326 2904 2739

N16 Key Performance Indicator Testing JACOBS

AADT Comparison (2047) Map Direction 2047 AADT (Per Direction)
Link Name Fpines DN | DM ‘ OP1A_S1A | OP1B_S1B | OP2A_S2A | OP?2B_S2B |
e 2 WB 1696 | 1469 1073 1098 1303 1184 2679 | 2568
A 27 NB 242 | 1948 1689 s | 1sea 1027 1ass | 1580 |
e — 27 s8 2388 | 2614 1697 2313 1404 1864 1327 | 1508
Y ST T LA ) 2 NB 1809 | 1809 1437 1416 5 7 ) :
e ——— 2 s8 1872 | 1872 440 62 = = . |
M1G (L- 7415-0toL- 7416- 0) R b e EY 16 s | - - -
e —— 2 s8 1723 | 1728 138 138 : » . |
N16 (L - 3404 - OtoL - 7411 - 0) 90 NE 1838 | 1838 3 - . - . -
N16 (L - 3404 - OtoL - 7411 - 0) P i 1613 1813 4 = - - - B
L - 90102 - (Seotsman Walk) 3 8 . L 319 2| 60 28 333 326
L - 80102 - (Scotsman Walk) b we 274 344 198 0 275 2% 440 a1 |
e 32 NB 1246 | 1187 1254 1363 1252 1363 s | o2 |
I 32 s8 1648 | 1652 1652 e | tess 1733 s | e |

| National Roads Project Office, Sligo County Council | Nk
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3.6 Objective 5

Objective 5 was to efficiently cater for strategic national road traffic. This KP| was assessed using journey times
from the N16 at the Leitrim boundary to the N4 / N16 / N15 junction.

The AM, IP and PM peak journey time comparisons for the route options between the Leitrim county boundary
and the N4 / N16 / N15 junction across 2017, 2032 and 2047 are presented in Table 3.13 to Table 3.15. The
results show a marked reduction in journey time for the Option 1A_S1A, 1B_S1B, 2A_S2A and 2B_S2B
compared to the Do Nothing and Do Minimum scenarios across all time periods. Option 2A_S2A and 2B_S28B
offer the quickest journey times across all options. For information purposes, Option 1A_S1A, 1B_S1B,
2A S2A and 2B _S2A include two journey times for each option. These journey times are when using the
proposed N16 and using the existing N16. These indicate that the journey times when using the proposed N16
are approximately two minutes quicker than when using the existing N16 in each time period and year.

Although Option & and & have slightly longer journey times it is important to stress that the Select Link Analysis
has indicated that there is a low level of strategic traffic on the N16 travelling to the N4/N16/MN15 junction.

For illustration purposes the Opt 1A_S1A routes using the proposed N16 (green) and existing N16 (red) are
shown in Figure 3.8 below. In this example the length of the green route using the proposed N16 to the
N4/MN16/MN15 junction is 9.51 km, while the length of the red route using the existing N16 is 10.62 km.

= T
""""-\-\__H_

—
\ ===

#

S

Figure 3.8: Joumey Time routes illustration (Opt 1A_S1A) for the proposed N16 (green) and the existing N16 (red)

Across all options, the Design year 2032 and Forecast year 2047 journey times are only marginally different
owing to expected tapering of demand from 2032 onwards and thus minimal growth in demand for travel.
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Table 3.13: Journey Time Comparison for AM peak inbound, 2017, 2032, 2047

JACOBS

Modelled Journey Time (mins)

Scenario Leitrim county boundary to the N4 / N16 / N15 junction
2017 2032 2047
Do Mothing 915 9:20 a:21
Do Minimum 9:.40 9:44 9.44
Do Minimum Opt 1A_S1A (Proposed N16) T:27 7:32 730
Do Minimum Opt 1A_S1A (Existing N18) 921 9:35 9:35
Do Minimum Opt 1B_S1B (Froposed MN16) 731 742 741
Do Minimum Opt 1B_S1B (Existing N18) 2:21 9:34 934
Do Minimum Opt 2A_S2A (Proposed N16) T:02 T:10 709
Do Minimum Opt 2A_S2A (Existing N186) 901 9:04 .04
Do Minimum Opt 2B_S2B (Proposed N18) 6:49 6:50 6:50
Do Minimum Opt 2B_S2B (Existing N16) 859 901 9:01
Do Minimum Opt 5 823 8:27 8:27
Do Minimum Opt 8 8:40 8:42 8:43

Table 3.14: Journey Time Comparison for IP peak inbound, 2017, 2032, 2047

Modelled Joumey Time (mins)

Scenario Leitrim county boundary to the N4 / N16 / N15 junction

2017 2032 2047

Do Mething 8:59 8:58 858

Do Minimum 9:28 8:28 2:28

Do Minimum Opt 1A_S1A (Proposed N18) 7.06 707 707

Do Minimum Opt 1A_S1A (Existing N18) 912 9:24 9:24

Do Minimum Opt 1B_S1B (Proposed N16) 711 713 713

Do Minimum Opt 1B_S1B (Existing N16) 212 9:24 924

Do Minimum Opt 2A_S2A (Proposed MN16) G:44 G465 G456 I

Do Minimum Opt 2A_S2A (Existing N186) 8:51 8:52 8:52

Do Minimum Opt 2B_S2B (Proposed N16) 6:44 6:44 6:44

Do Minimum Opt 2B_S2B (Existing N16) 8:51 &:52 8:52 :

Do Minimum Opt 5 812 813 813

Do Minimum Opt & 8:31 8:32 8:32

B SLIGO
COUNTY COUNCIL

| National Roads Project Office, Sligo County Council | Nt

3-183



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

N16 Key Performance Indicator Testing JACOBS

Table 3.15: Journey Time Comparison for PM peak inbound, 2017, 2032, 2047

Modelled Joumey Time (mins)

Scenario Leitrim county boundary to the N4 / N16 / N15 junction
2017 2032 2047
Do Mothing 9:49 10:41 10:53
Do Minimum 9:37 9.39 9:39
Do Minimum Opt 1A_S1A (Proposed N16) 713 T:16 716
Do Minimum Opt 1A_S1A (Existing N18) @51 10:37 10:32
Do Minimum Opt 1B_S1B (Froposed MN16) 719 721 T:20
Do Minimum Opt 1B_S1B (Existing N18) 9:19 932 a3
Do Minimum Opt 2A_S2A (Proposed N16) 6:53 6:57 6:57
Do Minimum Opt 2A_S2A (Existing N186) 9:18 9:48 9:45
Do Minimum Opt 2B_S2B (Proposed N18) G486 647 6:46
Do Minimum Opt 2B_S2B (Existing N16) 8:59 400 9:00
Do Minimum Opt 5 8.22 825 8.25
Do Minimum Opt 8 8:41 8:44 8:44

3.7 Objective 6

Objective 6 was to efficiently cater for strategic traffic to Sligo City Gateway (NSS). This KPI was assessed
using journey times from the N16 at the Leitrim boundary to Sligo city centre.

The AM, IP and PM peak journey time comparisons for the route options between the Leitrim county boundary
and Sligo city centre across 2017, 2032 and 2047 are presented in Table 3.16 to Table 3.18. The results show
a reduction in journey times in all options when compared to the Do Nothing and Do Minimum scenarios across
all time periods. For information purposes, Option 1A_S1A, 1B_S1B, 2A_S2A and 2B_S2B include two journey
times for each option. These journey times are when using the proposed N16 and using the existing N16. The
models indicate that in most cases in these four options the proposed N16 route to the city centre is slightly
quicker than the existing N16 route.

For consistency the same city centre junction has been used as the end point of the journey time route for all
options. This |oeation is node 510 which is the priority junction on the east side of the R292 Hyde Bridge where
it meets with the R286 Stephen Street. The Do Mothing, Do Minimum, Option 5 and 8 each access the city
centre via Molloway Hill, Connaughton Road, Lake Isle Road and Stephen Street. Option 1A_S1A, 1B_S1B,
2A_S2A and 2B_S2B each access the city via the proposed N16, N15, N4, Markievicz Road, Connaughton
Road, Lake Isle Road and Stephen Street. For each of these four options a second journey time was recorded
using the existing N16, Molloway Hill, Connaughton Road, Lake Isle Road and Stephen Street to access the city
centre,

For illustration purposes the Opt 1A_S1A routes using the proposed N16 (green) and existing N16 (red) are

shown in Figure 3.9 below. In this example the length of the green route using the proposed N16 to the city
centre is 10.54 km, while the length of the red route using the existing N16 is 10.70 km.
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Figure 3.9: Joumey Time routes illustration {Opt 1A_S1A) for the proposed N16 (green) and the existing N16 (red)

Across all options, the Design year 2032 and Forecast year 2047 journey times are only marginally different
owing to expected tapering of demand from 2032 onwards and thus minimal growth in demand for travel.
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Table 3.16: Journey Time Comparison for AM peak inbound, 2017, 2032, 2047

Modelled Journey Time (mins)

Scenario Leitrim county boundary to Sligo City Centre

2017 2032 2047

Do Nothing 10:10 10:16 10:13
Do Minimum 10.07 10:11 1012
Do Minimum Opt 1A_S1A (Proposed N16) 9:45 9:58 9:54
Do Minimum Opt 1A_S1A (Existing N18) S48 10:01 10:02
Do Minimum Opt 1B_S1B (Froposed MN16) 8:50 10:04 10:01
Do Minimum Opt 1B_S1B (Existing N18) 9:49 10:02 10:02
Do Minimum Opt 2A_S2A (Proposed N16) 9:19 9:29 9:29
Do Minimum Opt 2A_S2A (Existing N186) 9:28 9:32 9:32
Do Minimum Opt 2B_S2B (Proposed N18) 9:09 914 an
Do Minimum Opt 2B_S2B (Existing N16) 9:27 930 9:30
Do Minimum Opt 5 8.53 8.96 856
Do Minimum Opt 8 910 912 812

Table 3.17: Journey Time Comparison for IP peak inbound, 2017, 2032, 2047

Modelled Journey Time (mins)

Scenario Leitrim county boundary to Sligo City Centre
2017 2032 2047
Do Mothing 953 9:54 953
Do Minimum 10:03 10:04 10:04
Do Minimum Opt 14_S1A (Proposed N16) 9:12 9:11 911
Do Minimum Opt 1A_S1A (Existing N16) 9:46 9:57 9.57
Do Minimum Opt 1B_S1B (Proposed N16) 9:16 917 917
Do Minimum Opt 1B_S1B (Existing N18) @45 9:57 957
Do Minimum Opt 2A_S2A (Proposed MN16) 8:47 .49 .49
Do Minimum Opt 2A_S2A (Existing N186) 9:25 9:26 9.26
Do Minimum Opt 2B_S2B (Proposed N16) 8:43 8:48 8:47
Do Minimum Opt 2B_S2B (Existing N16) 9:25 .25 9:25
Do Minimum Opt 5 549 &:50 &:50
Do Minimum Opt & 9:09 9:08 908
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Table 3.18: Journey Time Comparison for PM peak inbound, 2017, 2032, 2047

Modelled Journey Time (mins)

Scenario Leitrim county boundary to Sligo City Centre
2017 2032 2047
Do Nothing 11:09 12:00 12:01
Do Minimum 10:18 10.36 10:34
Do Minimum Opt 1A_S1A (Proposed N16) 9:26 9:29 9:28
Do Minimum Opt 1A_S1A (Existing N18) 10:14 10:50 10:53
Do Minimum Opt 1B_S1B (Froposed MN16) 231 938 .36
Do Minimum Opt 1B_S1B (Existing N18) 9:51 10:05 10:07
Do Minimum Opt 2A_S2A (Proposed N16) 9:06 911 9:10
Do Minimum Opt 2A_S2A (Existing N186) 9:42 10:07 10:09
Do Minimum Opt 2B_S2B (Proposed N18) .58 9:04 9:01
Do Minimum Opt 2B_S2B (Existing N16) 231 934 936
Do Minimum Opt 5 9.06 220 219
Do Minimum Opt 8 9:26 S:40 9:39

3.8 Objective 7

Objective 7 was to assess the operational efficiency of the N16. Two KPls were assessed as part of this
objective. The first was the Veolume/Capacity ratios on the N16. The second was the right turn delay at
junctions on the N16. The results of these KPIs are detailed below.

3.81 Volume / Capacity ratios on the N16

The Volume / Capacity ratios of junctions on the N16 are presented below in Table 3.19 to Table 3.27. These
nine tables detail the AM, IP and PM peak periods for the years 2017, 2032 and 2047. For each scenario the
Volume / Capacity ratios along the whole of the N16 begin at node 614 (at Leitrim County boundary) and
continue to node 2 (at the N4 / N16 / N15 junction). Each model option has a varying number of nodes used
which is reflected in the tables. For ease of reading, Volume / Capacity ratios of less than 50% were coloured
green, between 50% — 85% were coloured amber and over 85% were coloured red.

Across all scenarios most of the Volume / Capacity ratios of junctions on the N16 were under 50% with a small
number of junctions between 50% - 85%. Mo junctions on the N16 had a Volume / Capacity ratio of over 85%.

It is also worth noting that Option 1B_S1B had four consecutive junctions with an amber Volume / Capacity
ratio. Node 1101 (the roundabout junction with the Proposed N16 and N15), node 18 (N18), node 19 (N15) and
node 148 (N15) each recorded a Volume / Capacity ratio of between 52.8% and 67.0% in the 2047 PM peak
model. Although these ratios are well within 100% it has been identified as the worst preforming section of any
model scenario with these four consecutive junctions experiencing congestion, albeit at no more than two thirds
of the capacity available.
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Table 3.19: 2017 AM - N16 Volume/Capacity Ratios

JACOBS

DN OP1A_S1A oPiB_S18
Node | WIC ratio | Node Node | WC ratio
no, no. (%)
514 514 3| e 14 64 B4 64 814 ; 14 s
613 613 5 |18 | 100 | 1116 | 23| &7 | 3| a7 | 1515 | a1 | 1816 |
610 4 610 94 1115 [ 10.0 [ 1115 | | 1212 I 8 | 1212 I 94 I 1514 I 1815 | 0
609 | 609 1114 10 1114 121 a4 1211 4 1516 1813 10.0
‘_g 608 | 608 1113 I 10 | 1113 | | 1216 | 8 1216 1512 2 | 1812 | 82
g 807 | 807 112 | 10, | 1112 | | 1214 | 34 1214 94 1518 7 I 1810 | T
z 621 | 274 | 621 | 2 1| 10 111 1207 | a4 | 1207 | & 1513 09 |
-zg. 606 | 4 | 606 | 18 M0 | 00 | 1110 | 11208 | 1206 | a2 | 1510 [1e08 | &
g 503 w3 | = 1nos | 100 | 1109 | 205 | 1205 | 44 | w507 | 83 | 1807 | 11
E 502 02 1os | 100 | 1108 | 1204 | 1204 | 44 | 1508 1808 |
—E' - 52-1- L _;ér‘.. ...‘.1..0.7..... 12n3. ‘-_4. — ‘5{.."’.. - - T‘sns...
2 [se 506 142 | 106 | | 1108 | 1202 1202 | 1502 [ 1804 |
623 i 304 R 1108 | 4 7 P 7 [ 1501 RN
524 305 sa | 1104 o4 | 4 6 6 w0 | 487 sa |03 | 1
4 623 1101 | I 1101 | 3 3 BO6 3 I 1802 |

N16 Key Performance Indicator Testing

Node
na.

DN

VIC ratio
(%)

DM

VIC ratio

%)

OP1A_S1A

Node

VIC ratio
(%)

OP1B_S1B

Node
no.

VIC ratio

%)

JACOBS

OPZA_S2A

Node

no.

VIC ratio

OPZB_S272B

Node

VIC ratio

OP5

VIC ratio
(%)

OoPs8

VIC ratio

(%)

z 419 4 35.8 19 311 19 416 2 352 2 39 602 22 606 19.9
501 223 148 3.8 148 425 521 19.4 603 255
2 35.2 7 37.2 7 301 506 16.1 602 216
[ 385 6 304 17.1 521 19.4

3 27.8 3 248 305 53 508 16.0

567 231 567 205 623 24.8 304 171

2 36.2 2 318 624 33.3 305 53

4 35.7 623 247

501 219 624 333

2 34.3 4 35.4

501 218

2 344
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Table 3.20: 2017 IP - N16 VolumelCapacity Ratios

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S28B OP5 el

VIC ratio Node | VICratio | Node | ViCratio | Node | V/Cratio | Node | V/C ratio | Node | VIC ratio Node VIC ratio | Node | V/C ratio

no. % no. (%) no. (%) no. (%) no. (%) no. (%) no.

614 7.7 614 7.7 614 13.6 614 e 614 66 614 6.6 614 7.7 614 6.6

613 6.2 613 6.2 1116 6.7 1116 6.7 1213 ax 1213 57 1515 54 1816 48

610 7.0 610 7.0 1115 6.7 1115 6.7 1212 65 1212 6.5 1514 6.7 1815 6.7

609 7.0 609 70 1114 6.7 1114 6.7 1211 6.5 1211 6.5 1516 6.7 1813 6.7
_E 608 T 8.8 608 8.8 .1113 T 6.7 I 1113 6.7 | 1216 6.5 T 1216 6.5 ] 1512 T 55 | 1812 I 5.5
B
E 607 13 60T 1n7 1112 Tl 1112 I 1214 6.5 1214 6.5 1518 53 1810 53
‘LE; 621 16.9 621 I 141 1111 | 6.7 T 1111 67 1207 63 1 1207 83 1513 - 65 1809 I 69
% 606 103 606 89 1110 [ 6.7 [ 1110 6.7 1206 6.1 [ 1206 6.1 1510 6.5 1808 [ 63
g 603 10.1 603 1.8 1109 1109 6.7 1205 33 1205 33 1507 6.2 1807 | 8.2
é 602 136 602 13.0 1108 6.7 1108 6.7 1204 a3 1204 33 1506 6.1 1806 9.0
E Eral 143 521 8.6 1107 5.7 1107 57 1203 33 1203 33 1505 6.1 1805 8.0
S 506 18.5 506 97 1106 36 1106 36 1202 38 1202 38 1502 9.2 1804 8.9
=

623 18.0 304 10.1 1105 36 1105 36 7 36.3 7 17.8 1501 1086 1817 0.8

624 26 305 58 1104 36 1104 36 6 271 B 216 1517 106 1803 98

4 238 623 17.0 1101 377 11 377 3 200 3 15.8 606 13.0 1802 89

501 141 624 25 18 | 253 | 18 338 567 166 | 567 132 603 153 1801 | 102

N16 Key Performance Indicator Testing JACOBS

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B OP5 oP8

Node | VIC ratio VIC ratio e | ViCratio | Node | VIC raf Node | VI/Cratio | Node | ViCratio VIC ratio VIC ratio

(%) : (%) no. (%) no. (%) no. (%) 5 %) 0. (%)

H 293 4 24.1 19 24.1 19 332 2 24.7 2 221 602 171 606 1.1

501 15.5 s | 231 | 148 314 [ 521 123 503 | 149

2 242 7 261 7 252 506 186 602 167

6 27.0 6 214 304 116 521 121

3 19.8 3 15.7 305 5.2 506 115

567 16.4 567 13.1 623 18.7 304 18

2 26.0 2 22 624 227 305 &

4 238 623 16.6

501 152 624 226

2 242 4 2238

501 152

2z 243
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Table 3.21: 2017 PM - N16 VolumelCapacity Ratios

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B OP5 OoP8
VIC ratio Node | VICratio | Node | ViCratio | Node | V/Cratio | Node | V/C ratio | Node | VIC ratio Node ViCratio | Node | V/C ratio
no. (%) no. ) no. (%) no. (%) no. (%) no. (%) no. 0
614 19.0 614 194 614 336 614 18.1 614 16.3 614 16.3 614 194 614 16.3
613 13.0 613 13.0 1116 13.5 1116 135 1213 1213 18 1515 1.0 1816 104
610 126 610 126 1115 13.5 1115 135 1212 127 1212 12.7 1514 1815 13.5
609 127 609 127 1114 13.5 1114 13.5 1211 127 1211 127 1516 13.5 1813 135
_E 608 T 147 608 14.7 .1113 T 13.5 I 1113 13.5 | 1216 127 T 1216 127 ] 1512 T 1.5 | 1812 I 14
B
E 607 205 60T 201 1112 14.3 1112 14.3 1214 127 1214 127 1518 10.4 1810 10.4
‘LE; 621 219 621 I 261 1111 | 135 I 1111 135 1207 12 1 1207 13 1513 - 128 1809 I 135
% 606 15.0 606 17.5 1110 [ 13.5 [ 1110 13.5 1206 10.8 [ 1206 10.8 1510 12.8 1808 [ 14
g 603 14.4 603 198.5 1109 13.5 1109 13.5 1205 i 1205 52 1507 "2 1807 | 115
é 602 196 602 219 1108 13.5 1108 135 1204 52 1204 5.2 1506 1.2 1806 135
E Eral 16.6 521 14.2 1107 11.6 1107 1.6 1203 82 1203 5.2 1505 15 1805 1.8
S 506 299 506 154 1106 6.1 1106 6.1 1202 5.0 1202 5.4 1502 13.4 1804 129
=
623 288 304 13.9 1105 8.1 1105 6.1 7 7 287 1501 187 1817 145
624 351 305 7.9 1104 6.1 1104 6.1 6 M2 B 361 1517 15.7 1803 145
4 36.2 623 212 1101 11 3 309 3 248 606 213 1802 13.8
501 318 624 283 18 | 37.2 | 18 567 255 | 567 207 603 25 1801 | 154

N16 Key Performance Indicator Testing JACOBS

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B OP5 oP8

Node | VIC ratio VIC ratio e | ViCratio | Node | VICratio | Node | V/C ratio | Node | VICratio VIC ratio VIC ratio

no. (%) ; (%) : (%) no. (%) no. (%) no. (%) (%)

H 4 372 19 353 19 48,6 2 44.0 2 136 602 24.9 606 185

501 237 18 | zes | 148 481 [ 521 16.7 603 224

2 44.6 7 37.4 7 375 506 16.6 602 245

6 424 6 38.0 304 15.2 521 16.8

3 318 3 248 305 78 506 16.6

567 26.0 567 205 623 213 304 152

2 44.0 2 343 624 28.9 305 75

4 36.1 623 213

501 235 624 28.9

2 46.1 4 36.1

501 234

2z 462
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Table 3.22: 2032 AM - N16 Volume/Capacity Ratios

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B OP5 OoP8
VIC ratio Node | VICratio | Node | ViCratio | Node | V/Cratio | Node | V/C ratio | Node | VIC ratio Node ViCratio | Node | V/C ratio
no. (%) no. (%) no. (%) no. (%) no. (%) no. (%) no. b
614 83 614 84 614 8.4 614 8.4 614 74 614 74 614 84 614 i |
613 103 613 10.3 1116 1.4 1116 1.4 1213 a7 1213 a7 1515 9.0 1816 8.4
610 106 610 106 1115 11.4 1115 114 1212 105 1212 105 1514 1.4 1815 111
609 105 609 10.5 1114 1.4 1114 114 1211 105 1211 105 1516 A 1813 114
_E 608 T 151 608 15.2 .1113 T 11.1 I 1113 1.4 | 1216 105 T 1216 105 ] 1512 T 9.6 | 1812 I 9.2
B
E 607 207 60T 210 1112 1.7 1112 b b d 1214 105 1214 105 1518 88 1810 886
‘LE; 621 300 621 I 276 1111 | 1.1 I 1111 111 1207 96 1 1207 96 1513 - 108 1809 I "2
% 606 225 606 215 1110 [ 11.1 [ 1110 14 1206 8.8 [ 1206 92 1510 10.8 1808 [ 85
g 603 25.0 603 248 1109 11.1 1109 111 1205 39 1205 49 1507 2 1807 | 13.4
é 602 301 602 2386 1108 11.1 1108 11.1 1204 39 1204 4.9 1506 923 1806 147
E Eral 207 521 19.3 1107 95 1107 9.5 1203 39 1203 4.9 1505 9.9 1805 133
S 506 284 506 14.8 1106 5.7 1106 53 1202 52 1202 6.3 1502 16.7 1804 15.6
=
623 308 304 16.2 1105 5.7 1105 53 7 7 25.0 1501 17.8 1817 159
624 357 305 ¥ 1104 5.7 1104 S f ¢ 6 385 B 327 1517 17.8 1803 15.9
4 402 623 248 1101 11 3 30.7 3 273 606 266 1802 15.0
501 3 624 337 18 | 377 | 18 567 258 | 567 228 603 291 1801 | 16.7

N16 Key Performance Indicator Testing JACOBS

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B OP5 oP8
Node | VIC ratio VIC ratio e | ViCratio | Node | VICratio | Node | V/C ratio | Node | VICratio VIC ratio VIC ratio

(%) : (%) no. (%) no. (%) no. (%) 5 %) %)

H 453 4 407 19 34.4 19 47.3 2 38.0 2 354 602 26.1 606 25

501 247 148 | 55 | 48 482 [ 521 212 603 27.9

2 38.8 7 346 7 321 506 16.6 602 249

6 37.0 6 317 304 17.9 521 214

3 307 3 27.0 305 57 506 165

567 256 567 25 623 255 304 179

2 39.9 2 35.2 624 34.7 305 ay

4 405 623 252

501 247 624 34.4

2 38.0 4 402

501 245

2z 37.9
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Table 3.23: 2032 IP - N16 VolumelCapacity Ratios

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S28B OP5 el

VIC ratio Node | VICratio | Node | ViCratio | Node | V/Cratio | Node | V/C ratio | Node | VIC ratio Node VIC ratio | Node | V/C ratio

(%) no. (%) no. (%) no. (%) no. (%) no. (%) no. no.

614 8.0 614 8.0 614 8.0 614 8.0 614 6.8 614 6.8 614 8.0 614 6.8

613 6.5 613 6.5 1116 7.0 1116 7.0 1213 6.0 1213 6.0 1515 57 1816 5.0

610 7.4 610 74 1115 7.0 1115 7.0 1212 6.8 1212 6.8 1514 7.0 1815 7.0

609 73 609 73 1114 7.0 1114 7.0 1211 6.8 1211 6.8 1516 7.0 1813 7.0
_E 608 T 96 608 96 .1113 T 7.0 I 1113 7.0 | 1216 6.8 T 1216 6.8 ] 1512 T 58 | 1812 I 57
B
E 607 129 60T 133 1112 74 1112 7.4 1214 6.8 1214 6.8 1518 56 1810 835
‘LE; 621 173 621 I 15.4 1111 | 70 I 1111 7.0 1207 67 1 1207 87 1513 - 68 1809 I 7.2
% 606 108 606 8.9 1110 [ 7.0 [ 1110 7.0 1206 8.5 [ 1206 6.5 1510 6.8 1808 [ 6.7
g 603 10.5 603 12.8 1109 7.0 1109 7.0 1205 34 1205 34 1507 6.6 1807 | 9.0
é 602 14.0 602 13.4 1108 7.0 1108 7.0 1204 34 1204 34 1506 65 1806 T
E Eral 145 521 81 1107 59 1107 58 1203 34 1203 3.4 1505 65 1805 es
S 506 186 506 9.4 1106 4.0 1106 4.0 1202 45 1202 45 1502 10.4 1804 9.9
=

623 19.3 304 10.3 1105 4.0 1105 4.0 7 40.7 7 19.8 1501 T 1817 107

624 241 305 586 1104 4.0 1104 4.0 6 297 B 242 1517 1.7 1803 107

4 26.0 623 174 1101 41.7 11 4“7 3 220 3 17.9 606 14.6 1802 98

501 147 624 26 18 | 27.8 | 18 374 567 182 | 567 150 603 168 1801 | "2

N16 Key Performance Indicator Testing JACOBS

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B OP5 oP8

Node | VIC ratio VIC ratio e | ViCratio | Node | VIC raf Node | VI/Cratio | Node | ViCratio VIC ratio VIC ratio

(%) : (%) no. (%) no. (%) no. (%) 5 %) 0. %)

H 38 4 256 19 265 19 387 2 28.6 2 24.4 602 17.8 606 123

501 16.4 s | 254 | 148 347 | 521 1.8 603 | 163

2 263 7 283 7 27.4 506 1.3 602 171

6 296 6 24.0 304 12 521 17

3 218 3 17.8 305 5.2 506 113

567 18.1 567 149 623 1741 304 12,0

2 27.1 2 246 624 235 305 a2

4 247 623 172

501 16.4 624 235

2 253 4 247

501 163

2z 251

| National Roads Project Office, Sligo County Council |
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Table 3.24: 2032 PM - N16 VolumelCapacity Ratios

JACOBS

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B OP5 OoP8

Node | VIC ratio Node | VICratio | Node | ViCratio | Node | V/Cratio | Node | V/C ratio | Node | VIC ratio Node ViCratio | Node | V/C ratio

no. (%) (%) no. (%) no. (%) no. (%) (%) no. b

614 208 614 209 614 20.9 614 209 614 17.8 614 178 614 209 614

613 141 613 14.1 1116 14.6 1116 1486 1213 13.0 1213 13.0 1515 1.9 1816 1.0

610 13.8 610 13.9 1115 14.6 1115 14.6 1212 137 1212 13.8 1514 146 1815 146

609 139 609 13.9 1114 14.6 1114 14.6 1211 137 1211 138 1516 14.6 1813 14.6
_E 608 T 16.5 608 16.6 .1113 T 14.6 I 1113 14.6 | 1216 137 1216 138 1512 T 125 1812 I 1235
B
E 607 24.7 60T 243 1112 15.4 1112 15.4 1214 137 1214 138 1518 1.3 1810 13
‘LE; 621 236 621 290 1111 | 146 I 1111 1486 1207 122 1207 124 1513 139 1809 I 1486
% 606 16.7 606 200 1110 [ 14.6 [ 1110 14.6 1206 17 [ 1206 1.8 1510 13.9 1808 [ 129
g 603 16.6 603 23 1109 14.6 1109 146 1205 5.6 1205 59 1507 123 1807 | 125
é 602 238 602 247 1108 146 1108 148 1204 58 1204 5.9 1506 12.2 1806 145
E Eral 16.8 521 16.1 1107 126 1107 125 1203 56 1203 5.9 1505 13.4 1805 128
S 506 294 506 154 1106 7.4 1106 75 1202 66 1202 6.4 1502 15.2 1804 144
=

623 209 304 14.9 1105 74 1105 7.5 7 7 334 1501 F g g 1817 16.0

624 365 305 7.9 1104 74 1104 15 6 46.2 B 431 1517 17.7 1803 16.0

4 4086 623 219 1101 11 3 349 3 606 24.7 1802 15.6
501 333 624 301 18 493 18 567 288 567 27 603 253 1801 | 173

N16 Key Performance Indicator Testing

JACOBS

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B OP5 oP8
Node | VIC ratio | Node | ViC ratio e | ViCratio | Node | VICratio | Node | V/C ratio | Node | ViCratio | Node | VICratio | Node | VIC ratio
no. (%) no. (%) : (%) no. (%) no. (%) no. %) no. %)
H 4 405 19 38.0 19 2 47.8 2 365 602 26.6 606 215
501 25.4 18 385 148 521 17.7 603 249
2 7 411 7 40.8 506 16.7 602 259
6 47.1 6 41.4 304 16.8 521 176
3 348 3 27.0 305 8.1 506 16.6
567 287 567 25 623 286 304 16.8
2 475 2 367 624 31.0 305 8.1
4 37.9 623 226
501 25.1 624 311
2 4 38.0
501 25.0
2

| National Roads Project Office, Sligo County Council |
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Table 3.25: 2047 AM - N16 Volume/Capacity Ratios

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S28B OP5 el

VIC ratio Node | VICratio | Node | ViCratio | Node | V/Cratio | Node | V/C ratio | Node | VIC ratio Node VIC ratio | Node | V/C ratio

(%) no. (%) no. (%) no. (%) no. (%) no. (%) no. (%) no.

614 BA 614 81 614 8.1 614 a1 614 6.9 614 6.9 614 81 614 6.9

613 102 613 10.3 1116 1.4 1116 1.4 1213 a7 1213 a7 1515 9.0 1816 8.4

610 106 610 10.7 1115 11.4 1115 114 1212 105 1212 105 1514 1.4 1815 111

609 105 609 10.5 1114 1.4 1114 114 1211 105 1211 105 1516 A 1813 114
_E 608 T 15.2 608 15.2 .1113 T 11.1 I 1113 1.4 | 1216 105 T 1216 105 ] 1512 T 97 | 1812 I 9.2
B
E 607 21.0 60T 213 1112 1.7 1112 b b d 1214 105 1214 105 1518 88 1810 886
‘LE; 621 30.2 621 I 283 1111 | 1.1 I 1111 111 1207 96 1 1207 96 1513 - 108 1809 I "2
% 606 26 606 219 1110 [ 11.1 [ 1110 14 1206 8.8 [ 1206 92 1510 10.8 1808 [ 85
g 603 252 603 25.4 1109 11.1 1109 111 1205 38 1205 49 1507 2 1807 | 135
é 602 305 602 24.4 1108 11.1 1108 11.1 1204 38 1204 4.9 1506 923 1806 145
E Eral 19.5 521 19.7 1107 95 1107 9.4 1203 38 1203 4.9 1505 9.8 1805 128
S 506 278 506 14.8 1106 5.7 1106 52 1202 53 1202 6.4 1502 16.9 1804 158
=

623 336 304 16.2 1105 5.7 1105 52 7 7 25.0 1501 F g g 1817 16.2

624 385 305 55 1104 5.7 1104 - F 4 6 366 B 337 1517 17.7 1803 16.2

4 439 623 244 1101 11 3 30.9 3 ra 606 266 1802 153

501 28 624 335 18 | 376 | 18 567 258 | 567 28 603 290 1801 | 17.0

N16 Key Performance Indicator Testing JACOBS

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B OP5 oP8
Node | VIC ratio VIC ratio e | ViCratio | Node | VICratio | Node | V/C ratio | Node | VICratio VIC ratio VIC ratio

(%) : (%) no. (%) no. (%) no. (%) 5 %) 0. %)

H 458 4 406 19 34.2 19 472 2 422 2 358 602 26.1 606 238

501 24.4 s | 53 | 48 481 [ 521 208 603 | 283

2 385 7 34.0 7 321 506 16.2 602 253

6 385 6 328 304 17.4 521 208

3 308 3 267 305 63 506 16.2

567 257 567 23 623 26.1 304 174

2 428 2 357 624 35.3 305 6.2

4 "2 623 26.0

501 24.8 624 352

2 38.2 4 41.0

501 247

2z 38.3
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Table 3.26: 2047 IP - N16 VolumelCapacity Ratios

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B OP5 OoP8
Node | VIC ratio Node | VICratio | Node | ViCratio | Node | V/Cratio | Node | V/C ratio | Node | VIC ratio Node ViCratio | Node | V/C ratio
no. (%) no. (%) no. (%) no. (%) no. (%) no. (%) no. no. b
614 BA 614 81 614 8.1 614 a1 614 6.9 614 6.9 614 81 614 6.9
613 6.5 613 6.5 1116 7.0 1116 7.0 1213 6.0 1213 6.0 1515 57 1816 5.0
610 7.4 610 74 1115 7.0 1115 7.0 1212 6.8 1212 6.8 1514 7.0 1815 7.0
609 7.4 609 7.4 1114 7.0 1114 7.0 1211 6.8 1211 6.8 1516 7.0 1813 7.0
_E 608 T 9.7 608 9.7 .1113 T 7.0 I 1113 7.0 | 1216 6.8 T 1216 6.8 ] 1512 T 58 | 1812 I 5.7
B
E 607 132 60T 13.6 1112 74 1112 7.4 1214 6.8 1214 6.8 1518 56 1810 835
‘LE; 621 16.7 621 I 1586 1111 | 70 I 1111 7.0 1207 67 1 1207 87 1513 - 68 1809 I 7.2
% 606 105 606 10.0 1110 [ 7.0 [ 1110 7.0 1206 8.5 [ 1206 6.5 1510 6.9 1808 [ 6.7
g 603 10.2 603 13.5 1109 7.0 1109 7.0 1205 34 1205 35 1507 6.6 1807 | 52
é 602 134 602 14.8 1108 7.0 1108 7.0 1204 34 1204 35 1506 65 1806 98
E Eral 120 521 8.6 1107 6.0 1107 6.0 1203 34 1203 35 1505 65 1805 es
S 506 1786 506 9.2 1106 4.0 1106 4.1 1202 47 1202 4.7 1502 106 1804 9.9
=
623 205 304 10.5 1105 4.0 1105 4.1 7 41.2 7 200 1501 1.9 1817 10.6
624 253 305 586 1104 4.0 1104 41 6 30.0 6 246 1517 1.9 1803 10.6
4 282 623 ira 1101 421 11 2.1 3 222 3 181 606 14.8 1802 87
501 147 624 232 18 | 282 | 18 377 567 185 | 567 151 603 170 1801 | "

N16 Key Performance Indicator Testing JACOBS

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B OP5 oP8
Node | VIC ratio | Node | ViC ratio e | ViCratio | Node | VIC raf Node | V/Cratio | Node | ViCratio | Node | VICratio | Node | VIC ratio
no. (%) no. (%) : (%) no. (%) no. (%) no. (%) no. %) no. (%)
H 321 4 266 19 268 19 388 2 274 2 248 602 19.0 606 122
501 16.9 s | o258 | 48 35.0 [ 521 12.9 603 163
2 26.6 7 285 7 276 506 15 602 182
6 297 6 24.4 304 12 521 127
3 220 3 178 305 58 506 114
567 18.3 567 14.8 623 17.3 304 125
2 27.4 H 24.8 624 23.8 305 58
4 25.2 623 17.3
501 16.6 624 239
2 25.4 4 252
501 16.6
2z 255

| National Roads Project Office, Sligo County Council |
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Table 3.27: 2047 PM - N16 VolumelCapacity Ratios

JACOBS

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B OP5 OoP8
Node | VIC ratio Node | VICratio | Node | ViCratio | Node | V/Cratio | Node | V/C ratio | Node | VIC ratio Node ViCratio | Node | V/C ratio
no. %) (%) no. (%) no. (%) no. no. (%) 5 (%) no. b
614 210 614 214 614 21.14 614 214 614 18.0 614 18.0 614 2114 614 18.0
613 141 613 14.1 1116 14.5 1116 145 1213 129 1213 13.0 1515 1.9 1816 1.0
610 13.8 610 13.9 1115 14.5 1115 14.5 1212 137 1212 13.7 1514 14.5 1815 145
609 138 609 13.9 1114 14.5 1114 14.5 1211 137 1211 137 1516 14.5 1813 14.5
_E 608 T 16.6 608 16.6 .1113 T 14.5 I 1113 14.5 | 1216 137 T 1216 137 ] 1512 T 125 | 1812 I 1235
B
E 607 25.0 60T 245 1112 15.4 1112 15.4 1214 137 1214 137 1518 1.3 1810 13
‘LE; 621 239 621 I 294 1111 | 145 I 1111 145 1207 123 1 1207 125 1513 - 139 1809 I 1486
% 606 16.9 606 203 1110 [ 14.5 [ 1110 14.5 1206 17 [ 1206 12.0 1510 13.9 1808 [ 129
g 603 174 603 231 1109 145 1109 145 1205 5.6 1205 6.5 1507 123 1807 | 125
é 602 237 602 255 1108 145 1108 145 1204 58 1204 6.5 1506 12.2 1806 145
E Eral 16.6 521 15.8 1107 125 1107 126 1203 56 1203 6.5 1505 13.4 1805 128
S 506 288 506 14.4 1106 73 1106 75 1202 6.7 1202 7.0 1502 15.4 1804 144
=
623 3.0 304 14.4 1105 73 1105 7.5 7 7 208 1501 17.9 1817 159
624 375 305 7.4 1104 73 1104 15 6 458 B 404 1517 179 1803 159
4 422 623 218 1101 11 3 349 3 ra 606 25.0 1802 15.6
501 341 624 301 18 | 410 18 567 2889 | 567 27 603 261 1801 | 173

N16 Key Performance Indicator Testing

JACOBS

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B OP5 oP8
Node | VIC ratio | Node | ViC ratio e | ViCratio | Node | VICratio | Node | V/C ratio | Node | ViCratio | Node | VICratio | Node | VIC ratio
no. (%) no. (%) : (%) no. (%) no. (%) no. « 5 %) no. %)
H 4 414 19 387 19 2 479 2 368 602 27.4 606 216
501 259 18 384 148 521 17.7 503 | 256
2 7 40.8 7 388 506 16.2 602 26.6
6 488 6 298 304 16.9 21 | 172
3 347 3 268 305 8.0 506 15.9
567 287 567 24 623 27 304 165
2 ar.8 2 36.8 624 31.4 305 78
4 38.7 623 226
501 25.4 624 312
2 4 39.2
501 255
2

| National Roads Project Office, Sligo County Council |
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3.8.2 Turn Delay at Junctions on the N16

The Turn Delay at junctions on the N16 is presented below in Table 3.28 to Table 3.36. These nine tables
detail the AM, IP and PM peak periods for the years 2017, 2032 and 2047. For each scenario the Turn Delay at
junctions along the whole of the N1G begins at nocde 614 (at Leitrim County boundary) and continues to node 2
(at the N4 / N16 / N15 junction). Each model option has a varying number of nodes used which is reflected in
the tables.

The turn delay experienced on the N16 in most scenarios is less than ten seconds with this figure rising slightly
at junctions closer to Sligo city centre. The only delays experienced greater than 30 seconds were in a future
Do Nothing scenario at the N4/ N15 / N16 junction (nodes 501 & 2).

Discounting the Do Mothing scenario the greatest turn delay was again recorded at node 2 (N4 / N15 / N16

junction) where a delay of 23 seconds was experienced in the 2047 PM peak model in the Do Minimum, Option
1A_S1A, Option 2A_S2A, Option 5 and Option 8 scenarios.
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Table 3.28: 2017 AM — N16 Tum Delay at Junctions

JACOBS

OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S28
Node Node Delay | Node | Delay | Node | Delay | Node | Delay | Node Node
no no (sec) no. (sec) no. (sec) (sec) no. no.
614 0 614 0 614 0 614 0 614 [ 614 0 614 0 614 [}
613 0 613 0 1116 0 1118 0 1213 0 1213 0 1515 0 1816 0
610 0 610 0 115 0 1115 0 1212 ] 1212 0 1514 0 1815 0
609 0 609 0 114 0 1114 ] 1211 0 1211 0 1516 0 1813 0
3
B 608 2 608 2 113 0 1113 0 1216 0 1216 0 1512 0 1812 0
% 607 2 607 2 112 0 1112 ] 1214 ] 1214 o 1518 0 1810 0
g 621 0 621 0 111 0 1111 0 1207 0 1207 0 1513 0 1809 0
=z
= I I | I
> 606 3 606 3 1110 0 1110 ] 1206 1 1206 1 1510 0 1808 1
5
k|
3 603 1 603 3 1109 ] 1109 0 1205 0 1205 0 1507 0 1807 2
3
E
£ 802 1 802 2 1108 0 1108 0 1204 0 1204 0 1506 0 1806 0
L
E 521 1 521 2 1107 1 1107 1 1203 0 1203 0 1505 1 1805 0
©
= 506 25 506 10 1106 [} 1106 0 1202 1 1202 1 1502 2 1804 1
623 2 304 18 1105 0 1105 0 7 5 7 3 1501 0 1817 0
624 1 305 0 1104 ] 1104 0 6 2 6 4 1517 0 1803 0
4 15 623 1 1101 1 1101 11 3 16 3 15 606 3 1802 0

N16 Key Performance Indicator Testing

JACOBS

DN OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B OP5
Node | Delay e | Delay | Node | Delay | Node | Delay | Node | Delay Delay
no. (sec) (sec) (sec) (sec) no. {sec) (sec)
501 1 624 1 18 0 18 ] 567 0 567 0 603 4 1801 0
z 28 4 14 19 0 19 0 2 17 2 16 602 2 606 3
501 1 148 0 148 0 521 1 603 4
2 18 7 0 7 3 508 12 602 1
[ 3 6 4 304 17 521 1
3 16 3 15 305 0 506 12
567 0 567 0 623 1 304 17
2 18 2 16 624 1 305 0
4 14 623 1
501 1 624 1
2 17 4 14
501 1
I 2 17

| National Roads Project Office, Sligo County Council |
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Table 3.29: 2017 IP - N16 Tumn Delay at Junctions

JACOBS

OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B
Node Node Delay Node Delay ‘ Node Delay Node Delay ‘ Node Node
no. no. (sec) no. (sec) no. (sec) no. (sec) no. no.

614 0 614 0 614 o 614 o 614 [ 614 ] 614 0 614 0

613 0 613 0 1116 ] 1116 0 1213 0 1213 ] 1515 0 1816 0

610 0 610 0 1115 o 1115 0 1212 0 1212 Q 1514 0 1815 0

609 0 609 0 1114 Qo 1114 0 1211 0 1211 aQ 1516 0 1813 0
_E 608 g 608 1 1113 T [ T 1113 0 1216 0 1216 Q [ 1512 T 0 1812 I 0
B
E 607 2 60T 2 1112 Qo 1112 0 1214 0 1214 a 1518 0 1810 0
‘LE; 621 0 [ 621 0 1111 | L] | 1111 1] 1207 0 1207 a 1513 ] 1809 I 0
% 606 3 606 3 1110 [ o [ 1110 0 1206 2 [ 1206 = 1510 0 1808 [ 1
g 603 0 603 2 1109 o 1109 o 1205 0 1205 ] 1507 0 1807 1
é 602 0 602 2 1108 ] 1108 0 1204 0 1204 Q 1506 0 1806 0
E Eral 1 521 1 1107 2 1107 2 1203 [ 1203 ] 1505 1 1805 0
S 506 24 506 El 1106 ] 1106 0 1202 1 1202 1 1502 1 1804 1
=

623 2 304 18 1105 ] 1105 0 7 4 7 3 1501 0 1817 0

624 1 305 0 1104 L] 1104 0 6 3 B 4 1517 0 1803 0

4 12 623 2 1101 ] 11 9 3 16 3 15 606 3 1802 0

501 1 624 2 18 o 18 0 567 0 567 o 603 2 1801 | o

N16 Key Performance Indicator Testing

DN

Node | Delay

no. (sec)

OP1A_S1A

e | Delay
(sec)

OP1B_S1B

Node | Delay
no. (sec)

JACOBS

OPZA_S2A

Node | Delay
no. (sec)

OPZB_S272B

Node | Delay
no. (sec)

501 1 148 1] 148 0 521 1 603 2
2 14 7 o 7 3 506 12 602 1
6 4 6 4 304 18 521 1

3 16 3 15 305 0 506 12

567 [ 567 ] 623 2 304 16

2 14 2 12 624 1 305 0

4 12 623 2

501 1 624 1

2 14 4 12

501 1

2 14

| National Roads Project Office, Sligo County Council |
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Table 3.30: 2017 PM - N16 Turn Delay at Junctions

JACOBS

DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B 5 OoP8
Node ‘ Delay Node Delay Node Delay Node Delay Node Delay ‘ Node Node | Delay
no. (sec) no. (sec) no. (sec) no. (sec) no. (sec) no. no. (sec)
614 2 614 2 614 2 614 1 614 [ 614 ] 614 1 614 0
613 0 613 0 1116 ] 1116 0 1213 0 1213 ] 1515 0 1816 0
610 0 610 0 1115 o 1115 0 1212 0 1212 Q 1514 0 1815 0
609 0 609 0 1114 Qo 1114 0 1211 0 1211 aQ 1516 0 1813 0
_E 608 g 608 I 1 1113 I [ T 1113 0 1216 0 1216 Q T 1512 T 0 | 1812 I 0
B
E 607 2 60T 2 1112 Qo 1112 0 1214 0 1214 a 1518 0 1810 0
‘LE; 621 0 [ 621 I 0 1111 | L] | 1111 1] 1207 0 1207 a 1513 ] 1809 I 0
% 606 3 606 3 1110 [ o [ 1110 0 1206 2 [ 1206 = 1510 0 1808 [ 1
g 603 1 603 2 1109 o 1109 o 1205 0 1205 ] 1507 0 1807 1
é 602 1 602 2 1108 ] 1108 0 1204 0 1204 Q 1506 0 1806 0
E Eral 1 521 1 1107 3 1107 3 1203 [ 1203 ] 1505 1 1805 0
S 506 24 506 El 1106 ] 1106 0 1202 1 1202 1 1502 1 1804 1
=
623 4 304 19 1105 ] 1105 0 7 [ 7 3 1501 0 1817 0
624 4 305 0 1104 L] 1104 0 6 5 B 6 1517 0 1803 0
4 14 623 3 1101 ] 11 9 3 16 3 16 606 3 1802 0
501 29 624 2 18 1 18 0 567 0 567 o 603 2 1801 | o

N16 Key Performance Indicator Testing

JACOBS

DN OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B
Node | Delay e | Delay | Node | Delay | Node | Delay | Node | Delay
no. (sec) (sec) no. (sec) no. (sec) no. (sec)
501 1 18 2 148 0 521 1 503 | 2
2 18 7 0 7 3 506 1 602 2
6 7 6 8 304 18 21 | 1
3 16 3 16 305 0 506 1
567 [ 567 0 623 3 304 18
2 23 2 12 624 3 305 0
4 14 623 3
501 1 624 !
2 22 4 14
501 1
2 21

| National Roads Project Office, Sligo County Council |
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Table 3.31: 2032 AM - N16 Tum Delay at Junctions

JACOBS

DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B OoP8
Node ‘ Delay Node Delay Node Delay Node Delay Node Delay ‘ Node Node | Delay
no. (sec) no. (sec) no. (sec) no. (sec) no. (sec) no. no. (sec)
614 0 614 0 614 o 614 o 614 [ 614 ] 614 0 614 0
613 0 613 0 1116 ] 1116 0 1213 0 1213 ] 1515 0 1816 0
610 0 610 0 1115 o 1115 0 1212 0 1212 Q 1514 0 1815 0
5 609 0 609 0 1114 Qo 1114 0 1211 0 1211 aQ 1516 0 1813 0
g 608 2 608 2 1113 I [ T 1113 0 1216 0 1216 Q [ 1512 T 0 1812 I 0
g 607 2 60T 3 1112 Qo 1112 0 1214 0 1214 a 1518 0 1810 0
g 621 0 [ 621 0 1111 | L] | 1111 1] 1207 0 1207 a 1513 ] 1809 I 0
=
‘Ze 606 3 606 3 1110 [ o [ 1110 0 1206 I [ 1206 1 1510 0 1808 [ 1
Es 603 2 603 3 1109 o 1109 o 1205 0 1205 ] 1507 0 1807 2
§ 602 2 602 2 1108 ] 1108 0 1204 0 1204 Q 1506 0 1806 0
% Eral 1 521 2 1107 1 1107 1 1203 [ 1203 ] 1505 1 1805 0
E 506 25 506 fg! 1106 ] 1106 0 1202 1 1202 1 1502 2 1804 1
g 623 2 304 18 1105 ] 1105 0 7 [ 7 3 1501 0 1817 0
624 1 305 0 1104 L] 1104 0 6 2 B 5 1517 0 1803 0
4 16 623 1 1101 12 11 12 3 16 3 15 606 3 1802 0
501 1 624 2 18 o 18 0 567 0 567 o 603 5 1801 | o

N16 Key Performance Indicator Testing

JACOBS

DN

Node | Delay
no. (sec)

OP1A_S1A

Delay
(sec)

|

OP1B_S1B

OPZA_S2A

OPZB_S272B

Node
no.

Delay
(sec)

Node

no.

Delay
(sec)

Node
no.

Delay
(sec)

501 1 148 1 148 0 521 1 603 4
2 18 7 1 7 3 506 12 602 2
6 2 6 5 304 17 521 1
3 16 3 15 305 0 506 12
567 [ 567 ] 623 1 304 17
2 16 2 16 624 1 305 0
4 15 623 1
501 1 624 1
2 18 4 15
501 1
2 17

| National Roads Project Office, Sligo County Council |
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Table 3.32: 2032 IP - N16 Tumn Delay at Junctions

OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B
Node Node Delay Node Delay ‘ Node Delay Node Delay ‘ Node Node
no. no. (sec) no. (sec) no. (sec) no. (sec) no. no.

614 0 614 0 614 o 614 o 614 [ 614 ] 614 0 614 0

613 0 613 0 1116 ] 1116 0 1213 0 1213 ] 1515 0 1816 0

610 0 610 0 1115 o 1115 0 1212 0 1212 Q 1514 0 1815 0

609 0 609 0 1114 Qo 1114 0 1211 0 1211 aQ 1516 0 1813 0
_E 608 g 608 I 1 1113 T [ T 1113 0 1216 0 I 1216 Q T 1512 T 0 | 1812 I 0
B
E 607 2 60T 2 1112 Qo 1112 0 1214 0 1214 a 1518 0 1810 0
‘LE; 621 0 [ 621 I 0 1111 | L] | 1111 1] 1207 0 1 1207 a 1513 ] 1809 I 0
% 606 3 606 3 1110 [ o [ 1110 0 1206 2 [ 1206 = 1510 0 1808 [ 1
g 603 1 603 2 1109 o 1109 o 1205 0 1205 ] 1507 0 1807 1
é 602 1 602 2 1108 ] 1108 0 1204 0 1204 Q 1506 0 1806 0
E Eral 1 521 1 1107 2 1107 2 1203 [ 1203 ] 1505 1 1805 0
S 506 24 506 8 1106 ] 1106 0 1202 1 1202 1 1502 2 1804 1
=

623 2 304 18 1105 ] 1105 0 7 4 7 3 1501 0 1817 0

624 1 305 0 1104 L] 1104 0 6 3 B 4 1517 0 1803 0

4 12 623 2 1101 ] 11 9 3 16 3 15 606 3 1802 0

501 1 624 1 18 | o | 18 0 567 0 | 567 o 603 2 1801 | o

N16 Key Performance Indicator Testing JACOBS

DN OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B
Node | Delay e | Delay | Node | Delay | Node | Delay | Node | Delay
no. (sec) ; : (sec) no. (sec) no. (sec) no. (sec)
501 1 18 0 148 0 521 1 603 2
2 14 7 0 7 3 506 1 602 2
6 4 6 ] 304 16 521 1
3 16 3 15 305 0 506 1
567 [ 567 0 623 2 304 16
2 14 2 12 624 2 305 0
4 12 623 2
501 1 624 z
2 14 4 12
501 1
2 13
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Table 3.33: 2032 PM ~ N16 Turn Delay at Junctions

OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B
Node Node Delay Node Delay ‘ Node Delay Node Delay ‘ Node Node
no. no. (sec) no. (sec) no. (sec) no. (sec) no. no.

614 2 614 2 614 . 614 1 614 [ 614 ] 614 1 614 0

613 0 613 0 1116 ] 1116 0 1213 0 1213 ] 1515 0 1816 0

610 0 610 0 1115 o 1115 0 1212 0 1212 Q 1514 0 1815 0

609 0 609 0 1114 Qo 1114 0 1211 0 1211 aQ 1516 0 1813 0
_E 608 g 608 I 1 1113 T [ T 1113 0 1216 0 I 1216 Q T 1512 T 0 | 1812 I 0
B
E 607 3 60T 2 1112 Qo 1112 0 1214 0 1214 a 1518 0 1810 0
‘LE; 621 0 [ 621 I 0 1111 | L] | 1111 1] 1207 0 1 1207 a 1513 ] 1809 I 0
% 606 3 606 3 1110 [ o [ 1110 0 1206 3 [ 1206 3 1510 0 1808 [ 1
g 603 1 603 2 1109 o 1109 o 1205 0 1205 ] 1507 0 1807 1
é 602 2 602 2 1108 ] 1108 0 1204 0 1204 Q 1506 0 1806 0
E Eral 2 521 1 1107 3 1107 3 1203 [ 1203 ] 1505 1 1805 0
S 506 23 506 El 1106 ] 1106 0 1202 1 1202 1 1502 1 1804 1
=

623 4 304 19 1105 ] 1105 0 7 10 7 3 1501 0 1817 0

624 4 305 0 1104 L] 1104 0 6 10 6 & 1517 0 1803 0

4 14 623 3 1101 10 11 10 3 15 3 15 606 3 1802 0

501 80 624 2 18 | 1 | 18 0 567 0 | 567 o 603 2 1801 | o

N16 Key Performance Indicator Testing JACOBS

DN OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B
Node | Delay Node | Delay | Node | Delay | Node | Delay | Node | Delay
no. (sec) ; no. (sec) no. (sec) no. (sec) no. (sec)
501 1 18 3 148 0 521 1 603 2
2 23 7 1 7 3 506 10 602 2
6 14 6 8 304 18 521 1
3 15 3 15 305 0 506 10
567 [ 567 0 623 3 304 18
2 23 2 12 624 3 305 0
4 14 623 3
501 1 624 !
2 23 4 14
501 1
2 23
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Table 3.34: 2047 AM - N16 Tum Delay at Junctions

OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B
Node Node Delay Node Delay ‘ Node Delay Node Delay ‘ Node Node
no. no. (sec) no. (sec) no. (sec) no. (sec) no. no.

614 0 614 0 614 o 614 o 614 [ 614 ] 614 0 614 0

613 0 613 0 1116 ] 1116 0 1213 0 1213 ] 1515 0 1816 0

610 0 610 0 1115 o 1115 0 1212 0 1212 Q 1514 0 1815 0

609 0 609 0 1114 Qo 1114 0 1211 0 1211 aQ 1516 0 1813 0
_E 608 2 608 I 2 1113 T [ T 1113 0 1216 0 I 1216 Q T 1512 T 0 | 1812 I 0
B
E 607 2 60T 3 1112 Qo 1112 0 1214 0 1214 a 1518 0 1810 0
‘LE; 621 0 [ 621 I 0 1111 | L] | 1111 1] 1207 0 1 1207 a 1513 ] 1809 I 0
% 606 3 606 3 1110 [ o [ 1110 0 1206 I [ 1206 1 1510 0 1808 [ 1
g 603 2 603 4 1109 o 1109 o 1205 0 1205 ] 1507 0 1807 2
é 602 2 602 2 1108 ] 1108 0 1204 0 1204 Q 1506 0 1806 0
E Eral 1 521 2 1107 1 1107 1 1203 [ 1203 ] 1505 1 1805 0
S 506 25 506 fg! 1106 ] 1106 0 1202 1 1202 1 1502 2 1804 1
=

623 2 304 17 1105 ] 1105 0 7 [ 7 3 1501 0 1817 0

624 1 305 0 1104 L] 1104 0 6 2 B 5 1517 0 1803 0

4 16 623 1 1101 12 11 12 3 16 3 15 606 3 1802 0

501 1 624 2 18 | o | 18 0 567 0 | 567 o 603 5 1801 | o

N16 Key Performance Indicator Testing JACOBS

DN OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B
Node | Delay e | Delay | Node | Delay | Node | Delay | Node | Delay
no. (sec) ; : (sec) no. (sec) no. (sec) no. (sec)
501 1 18 2 148 0 521 1 603 5
2 17 7 1 7 3 506 13 602 2
6 2 6 5 304 16 521 1
3 16 3 15 305 0 506 13
567 [ 567 0 623 1 304 16
2 19 2 15 624 1 305 0
4 15 623 1
501 1 624 z
2 17 4 15
501 1
2 17
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Table 3.35: 2047 IP - N16 Tumn Delay at Junctions

JACOBS

DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B 5 OoP8
Node ‘ Delay Node Delay Node Delay Node Delay Node Delay ‘ Node Node | Delay
no. (sec) no. (sec) no. (sec) no. (sec) no. (sec) no. no. (sec)
614 0 614 0 614 o 614 o 614 [ 614 ] 614 0 614 0
613 0 613 0 1116 ] 1116 0 1213 0 1213 ] 1515 0 1816 0
610 0 610 0 1115 o 1115 0 1212 0 1212 Q 1514 0 1815 0
609 0 609 0 1114 Qo 1114 0 1211 0 1211 aQ 1516 0 1813 0
_E 608 g 608 I 1 1113 I [ T 1113 0 1216 0 1216 Q T 1512 T 0 | 1812 I 0
B
E 607 2 60T 2 1112 Qo 1112 0 1214 0 1214 a 1518 0 1810 0
‘LE; 621 0 [ 621 I 0 1111 | L] | 1111 1] 1207 1 1207 a 1513 ] 1809 I 0
% 606 3 606 3 1110 [ o [ 1110 0 1206 2 [ 1206 = 1510 0 1808 [ 1
g 603 1 603 2 1109 o 1109 o 1205 0 1205 ] 1507 0 1807 1
é 602 1 602 2 1108 ] 1108 0 1204 0 1204 Q 1506 0 1806 0
E Eral 1 521 1 1107 2 1107 2 1203 [ 1203 ] 1505 1 1805 0
S 506 22 506 8 1106 ] 1106 0 1202 1 1202 1 1502 2 1804 1
=
623 2 304 17 1105 ] 1105 0 7 4 7 3 1501 0 1817 0
624 1 305 0 1104 L] 1104 0 6 3 B 4 1517 0 1803 0
4 13 623 2 1101 ] 11 9 3 16 3 15 606 3 1802 0
501 1 624 1 18 o 18 0 567 0 567 o 603 2 1801 | o

N16 Key Performance Indicator Testing

JACOBS

DN OP1A_S1A OP1B_S1B OP2A_S2A OP2B_S2B
Node | Delay e | Delay | Node | Delay | Node | Delay | Node | Delay
no. (sec) (sec) no. (sec) no. (sec) no. (sec)
501 1 18 0 148 0 521 1 503 | 2
2 13 7 0 7 3 506 12 602 2
6 4 6 ] 304 16 21 | 1
3 16 3 15 305 0 506 12
567 [ 567 0 623 2 304 16
2 14 2 12 624 2 305 0
4 12 623 2
501 1 624 z
2 13 4 12
501 1
2 13
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Table 3.36: 2047 PM — N16 Turn Delay at Junctions

JACOBS

DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B OoP8
Node ‘ Delay Node Delay Node Delay Node Delay Node Delay ‘ Node Node | Delay
no. (sec) no. (sec) no. (sec) no. (sec) no. (sec) no. no. (sec)
614 2 614 2 614 . 614 1 614 [ 614 ] 614 2 614 0
613 0 613 0 1116 ] 1116 0 1213 0 1213 ] 1515 0 1816 0
610 0 610 0 1115 o 1115 0 1212 0 1212 Q 1514 0 1815 0
609 0 609 0 1114 Qo 1114 0 1211 0 1211 aQ 1516 0 1813 0
_E 608 g 608 1 1113 T [ T 1113 0 1216 0 1216 Q [ 1512 T 0 1812 I 0
B
E 607 3 60T 3 1112 Qo 1112 0 1214 0 1214 a 1518 0 1810 0
‘LE; 621 0 [ 621 0 1111 | L] | 1111 1] 1207 0 1207 a 1513 ] 1809 I 0
% 606 3 606 3 1110 [ o [ 1110 0 1206 3 [ 1206 3 1510 0 1808 [ 1
g 603 1 603 2 1109 o 1109 o 1205 0 1205 ] 1507 0 1807 1
é 602 2 602 2 1108 ] 1108 0 1204 0 1204 Q 1506 0 1806 0
E Eral 2 521 1 1107 3 1107 3 1203 [ 1203 ] 1505 1 1805 0
S 506 23 506 El 1106 ] 1106 0 1202 1 1202 1 1502 1 1804 1
=
623 4 304 18 1105 ] 1105 0 7 10 7 3 1501 0 1817 0
624 4 305 0 1104 L] 1104 0 6 10 6 & 1517 0 1803 0
4 15 623 3 1101 10 11 10 3 16 3 15 606 3 1802 0
501 B5 624 2 18 1 18 0 567 0 567 o 603 2 1801 | o

N16 Key Performance Indicator Testing

DN

Node
na.

Delay
(sec)

OP1A_S1A

Node | Delay
no. (sec)

148 3

|

OP1B_S1B

Node | Delay
no. (sec)

JACOBS

OPZA_S2A

Node | Delay
no. (sec)

OPZB_S272B

Node | Delay
no. (sec)

501 1 148 0 521 1 603 2
2 23 7 o 7 3 506 10 602 2
6 14 6 8 304 18 521 1

3 16 3 15 305 0 506 9
567 [ 567 ] 623 3 304 18

2 23 2 12 624 3 305 0

4 14 623 3

501 1 624 3
2 23 4 14

501 1
2 23
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3.9 Strategic Objectives and KPls Summary

To summarise the strategic objectives and identify the higher scoring options a summary table has been
created. Table 3.37 below indicates that Options 5 and 8 perform the best at complying with the strategic
objectives. Each of the options generally performs well against the objectives but in the circumstances in which
it was deemed that an option did not score so well against an objective these are outlined below.

The proposed N16 AADT close to the junction with the N15 in Option 1A_S1A, 1B_81B, 2A_S2A and 2B_S2B
is quite low particularly in the northbound direction. This indicates that the proposed N16 is not well utilised in
these options and that vehicles are using alternative routes.

The Select Link Analysis preformed on the existing N16 in the Do Minimum has shown that around 30% of
southbound traffic diverts on to the Ballytivnan Road. In Option 1A_S1A, 1B_S1B, 2A_S2A and 2B_S2B the
southbound traffic also splits itself (almost evenly in some scenarios) between the proposed N16 and existing
N16 and so hasn't fulfilled this KPI.

The N15 experiences a reduction in AADT in Option 1B_S1B and 2B_S2B owing to the delay created with the
roundabout proposals as part of the dual carriageway N15 upgrade in these two options. The delay
experienced on this section of the N135 appears to be causing some vehicles to avoid the area by using Elm
Gardens and Ballytivnan Road when travelling to and from Sligo city centre.

Journey times for route one to the N4/N16/N15 junction (Objective 5) were between 9-11 minutes for the Do
Naothing and Do Minimum. The remaining options all performed better with journey times of between 7-11
minutes. Although Option 3 and 8 have been scored below the other options in Cbjective 3 it is important to
stress that the Select Link Analysis has indicated there is a low level of strategic traffic on the N16 travelling to
the N4/N16/M15 junction.  Journey times for route two to Sligo city centre (Objective €) were between 10-12
minutes for the Do Nothing and Do Minimum. Each of the options recorded comparable reduced journey times,
but it was Option 5 which recorded the quickest journey times to the city centre. Options 2A_S2A, 2B _S2B and
8 were the next quickest, followed by Options 1A_S1A and 1B_S1B.

Option 1B_S1B has four consecutive junctions which have a Volume / Capacity ratio of between 52.8% and
67.0%. Although strictly speaking these junctions are on the N15 they are still part of the N16 route vehicles
take to get to the N4/N16/N1S junction which was assessed consistently across all options.

A turn delay of over one minute was recorded in the Do Nothing 2047 PM peak at the junction of the existing
N16 and N15. Mone of the other options recorded a turn delay greater than 23 seconds.

B SLIGO
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Table 3.37: Strategic Objectives and KPls Summary

JACOBS

Oblective

KPI

Option 1A_51A

Option 1B_518

Option 2A_S52A

Option 2B_52B | Option 5| Option 8

Effectively cater
3| for strategic
traffic on N16

AADT on N16

3

3

Select Link Analysis of traffic on
MN16 at Leitrim Bounda

Effectively cater
4]  for strategic
|| traffic on N15 &

AADT on N15

AADT on N4

Efficiently cater
5| for strategic
national traffic

Joumey Times from N16 at Leitrim
Boundary to N4/N16/N15 Junction

Efficiently cater
for strategic

gateway (N55)

loumey Times from N16 at Leitrim

traffic to sligo city|Bounrdary to Sligo City Centre

Operational
efficiency of N16

/C ratios of junctions on N16

Tum Delay at Junmimﬁ on N16

3

| National Roads Project Office, Sligo County Council |
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4. Specific Objectives and KPIs
41 Introduction

This section details the Specific Objectives and the results of the KPls as described in Table 1.2, The
comparison of KPIs achieved in this route selection study will quantify how well each option achieves the
objective.

4.2 Objective 8

Objective 8 was to ensure local roads cater for local movement. The KPI assessed as part of this objective was
the AADTs on local and regional roads within the study area to the north of Sligo city to assess if they were
appropriate to local levels. The results of these KPls are detailed below.

The AADT levels on the local and regional roads selected are presented in Table 4.1 to Table 4.3 below for the
year 2017, 2032 and 2047 respectively. As can be seen in each of the tables the R291 Rosses Point Road
AADT levels remain fairly constant across all scenarios. The Old Bundoran Road AADT levels are generally
lower than the Do Nothing apart from the Do Minimum southbound which increased by 34% in 2017. However,
this increase is to a lesser extent in the 2032 (17%) and 2047 (10%) models. When compared with the Do
Nothing the N16 north of Deoonally Cross experienced a small reduction in northbound AADT in Options
1A_S1A 1B_S1B, 2A_S2A and 2B_S2B. The southbound AADT on the N16 north of Doonally Cross had a
greater reduction in AADT in Options 1A_S1A, 1B_S1B, 2A_S2A and 2B_S2B.

Table 4.1: 2017 AADT on Local Roads

AADT

Comparison 2017 AADT (Per Direction)
Direction
(2017)

Link Name DN ] DM | OP1A_S1A ‘ OP1B_S1B [ OP2A_S2A | OP2B_S2B ‘ OP5 | OPSB
BealliRasses NE 1024 | 1023 1018 1094 1023 1094 952 | 969
Point Road
£i291 Rosces sB 1418 | 1420 1421 1475 1418 1475 1420 | 1420
Point Road
Qi RS e NE 1697 | 1396 1244 1128 1349 960 1015 | 1147
Road
sidiBundares sB 1494 | 2001 1016 1441 1095 997 803 | 900
Road
N16 Nerth of |
Doonally NE 2356 | 2356 2126 2121 2091 2088 - =
Cross
N16 North of
Doenally se 2210 | 2210 1074 1109 1049 1027 : E
Cross
Total
Two-way | 10200 | 10406 | 7899 8370 2023 7641 4191 | 4406
Screenline
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Table 4.2: 2032 AADT on Local Roads

JACOBS

AADT
Comparison 2032 AADT (Per Direction)
(2032) Direction
Link Name OP1A_S1A | OP1B_S1B | OP2A_S2A | OP2B_S2B
R291 Rosses | [
7 NE 1220 | 1221 1219 1321 1218 1321 1176 | 1186
Peint Road
R291 R | [
ae=rell  sp 1617 | 1617 1618 1693 1611 1693 1617 | 1617
Pcint Road
JiciBuscomn NE 2150 | 1823 1692 1340 1562 1014 1178 | 1303
Road
SlcBuaaan sB 2177 | 2543 1656 2080 1361 1354 1130 | 1373
Road
N16 Nerth of |
Doonally NE 2509 | 2509 2334 2321 2281 2281 - -
Cross
N16 North of
Doonally sB 2448 | 2448 1121 1145 1259 1222 - .
Cross
Total
away | 12210 | 12251 9639 9880 9202 8885 5101 | 5489
Screenline

Table 4.3: 2047 AADT on Local Roads

2047 AADT (Per Dir

Direction
Link Name DN | DM ‘ OP1A_S1A | OPIB_S1B ‘ OPZA_S2A ‘ OP2B_S2B
Rt Roases NB 1246 | 1157 1254 1363 1252 1363 1063 | 1072
Foint Road
R291 Rosses
: SB 1848 | 1852 1652 1714 1645 1733 1652 | 1652
Point Road
JICBURdoRN] g 2242 | 1948 1689 1379 1594 1027 1389 | 1580
Road
Ol Suncerrll oo 2368 | 2614 1697 2313 1404 1864 1327 | 1508
Road
N16 North of
Doonally NB 2623 | 2623 2362 2349 2305 2302 . :
Cross

| National Roads Project Office, Sligo County Council |
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AADT
Comparison 2047 AADT (Per Direction)

(2047) Direction

Link Name OP1A_S1A | OPIB_S1BE | OP2ZA_SZA | OPZB_SZB
MN16 Morth of
Daonally SB 2463 | 2463 1144 1173 1282 1167 -
Cross
Total
Two-way | 12591 | 12456 9799 10291 9481 9457 5432 5811
Screenline

43 Objective 9

Objective 9 was to determine if the road network could cater for future traffic. The KP| assessed as part of this
objective was the Volume / Capacity ratios throughout the entire Sligo modelled netwark. The result of this KPI
has been broken into three bands (number of junctions with V/C >85%, 50% - 85% and <50%) and is presented
in Table 4.4 to Table 4.6 below. The three bands have been colour coded red, amber and green. The results
indicated that a high number of the junctions recorded a V/C ratio of less than 50% and in most cases the
remaining junctions were between 50% - 85% inclusive. In one instance a V/C ratio of over 85% was recorded
however this was in the 2047 AM Do Nothing scenario. The node in question was the city centre signalised
junction of the R2382 / C'Connell Street / Fish Quay.

In the AM and IP peak periods the number of V/C ratios between 50% - 85% is fairly constant with 4-6 and 1-2
junctions respectively. Inthe PM peak period the number is 6-11 with Option 2A_S2A, 5 and 8 performing the
best, each with six junctions between 50% - 85%.

It should be noted that the SATURN model considers the peak hour and does not consider the profile of traffic
within that peak hour. As such, capacity issues that can occur within the peak hour may not be represented in
the model due to “flattening out” of the peak hour in the SATURN model, resulting in very few junctions having a
V/C ratio of greater than 85%.

Maps illustrating the 2047 AM and PM Volume / Capacity locations are in Appendix B.

Table 4.4: 2047 AM Yolume | Capacity Ratios

2047 AM Volume / Capacity Ratios

DN | DM ‘ OP1A_S1A | OP1B_S1B I OP2A_S2A ‘ 0OP2B_S2B ‘ OP5 ‘ oP8

No__of 160 165 179 180 179 180 180 176
Junctions

V' / C Ratio

"

>85% o 0 0 0 (1] 0 0
e

VIlCRatio | 15, | 169 74 74 174 176 175 | 171
=50%
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Table 4.5: 2047 IP Volume / Capacity Ratios

2047 IP Volume / Capacity Ratios

OPZA_S2A |

DN | DM | OP1A_S1A | OP1B_S1B OPZB_S2B

o] 160 | 165 179 180 179 180 180 | 176
Junctions

\/ [ C Ratio o b G o o i o
>85%

V/CRatio |

SR | eg | 164 177 179 177 180 179 | 175
<50%

Table 4.6: 2047 PM Volume / Capacity Ratios

2047 PM Volume / Capacity Ratios

DN | DM ‘ OP1A_S1A | OP1B_S1B I OPZA_S2A ‘ OP2B_S2B

No._of 160 | 163 178 180 178 180 180 176
Junctions
V / C Ratio
>85% 0 ] 0 [ 0 0 4] 0
V /' C Ratio
<50% 148 158 17 168 173 173 174 170
4.4 Objective 10

JACOBS

Objective 10 was to reduce congestion on the network. The KPls assessed as part of this objective were
transient and over-capacity queuing. Transient queuing relates to the overall level of queuing throughout the
entire model network that occurs associated with typical under-capacity junction operation, but ultimately can be
accommodated by the network. Over-capacity gueuing relates to the level of gueuing associated with junctions
that have reached capacity.

The results of these KPIs are presented in Table 4.7 to Table 4.9 below. As can be seen the transient queuing
recorded is fairly constant in each of the three peak periods (AM 217.6 — 225.2), (IP 151.9 — 171.2) and (PM
2437 —309.6). OP2B_S2B has the least amount of transient queuing in all peak time periods.

Over-capacity gueuing outside of the Do Nothing scenario is minimal in the AM and |IP peak periods. In the PM
peak period there is a noticeable increase in the OP1A_S1A and OP2A_S2A scenarios to 16.4 and 12.7 PCU
Hrs / Hr, however this is not deemed excessive.

| National Roads Project Office, Sligo County Council |
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Table 4.7: 2047 AM Congestion

2047 AM Congestion

OP1A_S1A | OP1B_S1B | OP2A_S2A | OP2B_SZB | OPS5

Transient Queues
(PCU Hrs / Hr) 2251 | 2183 2252 2226 2217 217.6 2164 | 2182

Over-Capacity Queues
(PCU Hrs / Hn 19.2 L 1.5 1.4 14 1.5 1.5 1.5

Table 4.8: 2047 IP Congestion

2047 IP Congestion

OP1A_S1A | OP1B_S1B | OPZA_S2A | OPZB_S2ZB

Transient Queues
(PCU Hrs { Hr) 171.2 | 165.8 157 154.9 155.8 151.9 165.4 | 165.3

Over-Capacity Queues
(PCU Hrs / Hr) 42 0 0 0 0 Q 0 0

Table 4.9: 2047 PM Congestion

2047 PM Congestion

OP1A_S1A | OP1B_31B ‘ OPZA_S2A | OPZB_s2B

Transient Queues

(PCU Hrs / Hr) 308.6 | 280.8 2746 248.5 270.4 2437 2806 | 280.8
Over-Capacity Queues
(PCU Hrs / Hr) 491 02 16.4 25 127 23 03 0.3

4.5 Objective 11

Objective 11 was to assess overall network operations. The KPIs assessed as part of this objective were total
travel time, travel distance and average speed. Total travel time is the total amount of travel time summed for
all trips made on the entire model network. The travel distance is the total distance travelled summed for all trips
made on the network. The average speed relates to the average vehicle speed of traffic over the entire network.

The results of these KPls are presented in Table 4.10 to Table 4.12 below. OF2B_S2B recorded the lowest

total travel time and highest average speed in each of the three peak periods. Across the three peak periods
OP2A_S2A recorded the lowest overall travel distance.
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Table 4.10: 2047 AM Overall Network Operations

2047 AM Overall Network Operations

OP1A_S1A | OP1B_S1B | OP2A_S2A OPZB_SZBl OP35

Total Travel Time
(PCU Hrs / Hr) 952.7 913.6 918.2 9174 909.9 906.6 9068.2 909.1

Travel Distance

(PCU KMs / Hr) | 45783.4 | 45623.7 457191 45765.6 45493 1 45592.8 454521 | 456446
Average Speed
(Kph) 48.1 499 49.8 49.9 50 50.3 50 50.2

Table 4.11: 2047 IP Overall Network Operations

2047 IP Overall Network Operations

DN [ DM |OP1A_S1A OP1B_S1B | OPZA_SZA OPZE_SZBI OP5

Total Travel Time
(PCU Hrs / Hr) 674.4 655.2 642.3 640.6 639 636.2 652.8 653.5

Travel Distance

(PCU KMs / Hrj | 32437.2 | 323368 323825 324409 322468 32343 322625 | 323476
Average Speed
(Kph) 481 49.4 50.4 50.6 505 50.8 49.4 495

Table 4.12: 2047 PM Overall Network Operations

2047 PM Overall Network Operations

OP1A_S1A | OPMB_S1B | OP2A_S2A | OP2B_S2B

Total Travel Time
(PCU Hrs / Hr) 1125.8 1038.7 1045.5 1003.9 1031.6 9825 1035.2 1034.5

Travel Distance
(PCU KMs / Hr) 491106 49018 49013.6 481551 46788.5 48939.6 48969.1 48991

Average Speed
(Kph) 436 471 469 45 47.3 493 473 47.4
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4.6 Objective 12

Objective 12 was to assess the environmental impact. The KPls assessed as part of this objective were vehicle
emissions in terms of Carbon Monoxide, Carbon Dioxide, Nitrous Oxides and Hydro Carbons. These are model
network wide vehicle emissions resulting from the proposed scheme as modelled in the SATURN model. The
results of these KPls are presented in Table 4.13 below which detail the proposed 2047 daily emissions for
each option. The results indicate that each of the proposed options have fewer emissions than the Do Nothing
and Do Minimum with limited difference between them. However, the options with the least emissions were
identified as Option 2B_S2B and 1B_S1B.

Table 4.13: 2047 Daily Vehicle Emissions

2047 Daily Vehicle Emissions

OP1A_S1A | OP1B_S1B | OP2A_S2A 0P2El_S‘2E!|

Carbon Monoxide

(Kg) 978 3805 3745 3693 3732 3680 3794 3792
Carbon Dioxide
(Kag) 48433 47342 47108 46782 46939 46649 47270 47332

Nitrous Oxides

(Kg) 1018 992 983 979 978 974 988 988
Hydro Carbons
(Kag) 722 692 682 676 679 670 690 690

4.7 Objective 13

Objective 13 was to assess the operational efficiency of the N15. The KPI assessed as part of this objective
was the Volume / Capacity ratios of junctions on the N15 which are presented in Table 4.14 to Table 4.16
below. These tables detail the AM, IP and PM peak periods for 2047. For each scenario the Volume / Capacity
ratios along the whole of the N15 began at node 51 (at Cashelgarran) and continued to node 2 (at the N4/ N16
f N15 junction). Model Option 1A_S1A and 1B_S1B have an additional node (node 1101) used which is
reflected in the tables. For ease of reading, Volume / Capacity ratios of less than 50% were coloured green,
between 50% — 85% inclusive were coloured amber and over 85% were coloured red.

Across all scenarios most of the Volume / Capacity ratios of junctions on the N15 were under 50% with a small
number of junctions between 50% - 85%. No junctions on the N13 had a Volume / Capacity ratio of over 85%.

It is worth noeting that Option 1B_S1B had four consecutive junctions with an amber Volume / Capacity ratio.
MNode 1101 (the roundabout junction with the Proposed N16 and N15), node 18 (N13), node 19 (N15) and node
148 (N15) each recorded a Volume / Capacity ratio of between 52.8% and 67.0% in the 2047 PM peak model.
Although these ratios are well within 100% it has been identified as the worst preforming section of any model
scenario with these four consecutive junctions experiencing congestion, albeit at no more than two thirds of the
capacity available.
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Table 4.14: 2047 AM — N15 Volume/Capacity Ratios

DN oM OP1A_S1A OP1B_S1B OP2A_S2A oP28_s28 OP5 oP8
Node Node | ViCratlo | Node | ViCratio | Node | V/Cratio | Node | VICratio | Node | ViCratio | Node | VICratio | Node | VIC ratio
no. no. (%) (%) no. (%) no (%) no. (%) : (] no. (%)
50 263 50 26.4 50 263 50 263 50 264 50 263 50 6.3 50 263
48 2538 48 %9 48 258 48 258 48 2586 a8 2538 a3 %56 48 %38
43 269 43 27.0 43 27.0 43 27.0 43 269 43 269 a3 268 43 29
42 282 42 283 a2 285 42 285 42 282 a2 283 42 28.0 42 283
38 287 38 287 % | 220 | 38 290 38 266 | 38 287 38 85 8 | 287
7 299 37 300 a7 30.2 37 30.2 37 300 7 30.0 37 298 37 300
0 36 310 36 310 % | w13 | 313 36 st0 | 36 310 36 309 ® | 310
=
35 340 35 340 35 343 35 43 35 340 35 340 35 338 35 340
29 339 29 33.9 29 339 29 34.0 29 339 29 339 29 338 29 3338
28 333 28 332 2 333 28 333 28 332 28 333 28 33.0 28 332
2% 0.4 26 04 2 0.1 26 0.1 26 05 2% 05 26 03 2% 06
16 07 18 07 16 07 16 07 16 o7 16 07 16 07 16 07
119 33.4 19 33.4 119 32 | 119 337 119 333 119 333 119 33.3 e | 332
17 355 17 354 1w | w0 | w7 424 17 353 17 354 17 353 17 | 382

N16 Key Performance Indicator Testing JACOBS

DN DM OP1A_S1A OP1B_S1B OPZA_S2A OPZB_S272B OP5
VIC ratio | Node | ViCratio | Node | V/C ratio | Node | VIC ratio VIC ratio VIC ratio VIC ratio

(%) g (%) . (%) 5 (%) £ (%) . (%) a (%)
18 345 18 345 1101 10 18 341 18 343 18 346 18 343
19 316 19 s 18 376 18 19 318 19 318 13 317 19 318
148 323 148 325 19 342 19 472 148 322 148 322 148 3286 148 325
7 307 7 320 148 353 148 481 7 7 250 7 334 7 327
6 353 ] 348 7 340 7 321 ] 366 6 337 L] 354 6 347
3 337 3 297 6 365 6 329 3 308 3 271 3 289 3 290
567 5.2 567 247 3 30.8 3 267 567 258 567 226 567 241 567 242
2 458 2 385 567 257 567 223 2 422 2 358 2 382 2 383

2 428 2 387
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Table 4.15: 2047 IP - N15 Volume/Capacity Ratios

DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B OP5 OoP8
Node | VIC ratio | Node | VIC rati Node | V/Cratio | Node | V/Cratio | Node | VIC ratio Node ViCratio | Node | V/C ratio
no. (%) - (%) no. (%) no. ( no. (%) 5 (%) no.
50 15.2 50 15.2 50 15.5 50 155 50 152 50 152 50 15.2 50 15.2
48 13.2 48 3.2 48 13.5 48 135 48 132 48 13.2 48 13.2 48 132
43 139 43 13.9 43 13.7 43 13.7 43 139 43 139 43 13.9 43 138
42 T 154 42 15.4 [ 42 T 15.5 I 42 15.5 | 42 154 T 42 154 ] 42 T 15.4 | 42 I 154
38 15.3 38 15.3 38 15.4 38 15.4 38 153 38 153 38 15.3 38 15.3
7 227 37 I 227 kT | 2286 I 7 228 37 228 1 a7 227 37 - 27 37 I 227
0 36 243 36 243 36 [ 241 [ 36 241 36 243 [ 36 243 36 24.3 36 [ 243
=
35 244 35 245 35 243 35 243 35 245 35 245 35 24.5 35 | 245
29 240 29 2490 29 238 29 238 29 240 29 24.0 29 24.0 29 24.0
28 236 28 23.6 28 234 28 234 28 236 28 235 28 235 28 235
26 0.7 26 07 26 0.2 26 0.2 26 08 26 0.8 26 07 26 0.8
16 0.4 16 0.4 16 0.4 16 0.4 16 04 16 0.4 16 0.4 16 04
119 233 19 3.3 119 235 119 235 19 232 119 232 19 233 19 232
17 260 17 261 17 | 349 | 17 310 17 259 | 17 259 17 260 17 | 259

N16 Key Performance Indicator Testing JACOBS

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B OP5
VIC ratio ViC ratio | Node | ViCratio | Node | V/Cratio | Node | V/Cratio | Node | VICratio ViC ratio
4) %) ) ) ) .| e : %)
18 18 254 1101 421 101 421 18 250 18 251 18 253 18 252
19 242 19 244 18 282 18 377 19 2486 19 248 19 244 19 244
148 148 231 19 2689 19 368 148 230 148 230 148 231 148 231
7 263 7 258 148 258 148 350 7 M2 7 20.0 7 263 7 26.2
6 282 6 269 7 285 7 278 6 300 6 248 6 267 6 269
3 207 3 207 6 297 6 244 3 222 3 181 3 195 3 197
567 18.1 567 17.2 3 220 3 17.8 567 18.5 567 567 16.2 567 16.3
2 321 2 266 567 18.3 567 14.9 2 274 2 248 2 254 2 255
2 27.4 2 248
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Table 4.16: 2047 PM - N15 VolumelCapacity Ratios

JACOBS

DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B OP5 OoP8
Node | VIC ratio | Node | VIC rati Node | V/Cratio | Node | V/Cratio | Node | VIC ratio Node ViCratio | Node | V/C ratio
no. (%) (%) no. (%) no. ( no. (%) 5 (%) no.
51 51 30.6 5 30.4 51 306 51 304 51 306 51 306 51 306
50 19.4 50 19.5 50 18.6 50 19.6 50 195 50 19.5 50 19.5 50 195
48 181 48 18.2 48 18.2 48 18.2 48 181 48 18.2 48 18.2 48 18.2
43 19.6 43 18.7 43 18.2 43 19.2 43 19.6 43 19.7 43 18.7 43 18.7
42 T 206 42 20.7 42 211 42 211 42 207 T 42 207 ] 42 I 20.7 | 42 I 20.7
38 207 38 208 38 21.2 38 13 38 20.8 38 20.8 38 208 38 208
7 331 37 333 kT 3386 7 338 37 332 1 7 333 37 - 333 37 I 333
0 36 36.1 36 363 36 36.5 36 387 36 362 [ 36 36.3 36 36.3 36 [ 363
=
35 358 35 36.0 35 36.2 35 364 35 359 35 36.0 35 36.0 35 | 380
29 358 29 358 29 359 29 362 29 356 29 358 29 35.7 29 357
28 35.1 28 35.2 28 35.4 28 35.6 28 351 28 352 28 351 28 351
26 0.4 26 0.4 26 0.6 26 0.1 26 05 26 0.5 26 0.4 26 05
16 07 16 06 16 11 16 06 16 086 16 06 16 0.6 16 086
119 345 19 348 119 345 119 355 19 346 119 3489 19 34.7 19 346
17 378 17 381 17 17 460 17 380 17 383 17 381 17 380

N16 Key Performance Indicator Testing

JACOBS

DN DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B OP5
VIC ratio ViC ratio | Node | ViCratio | Node | V/Cratio | Node | V/Cratio | Node | VICratio ViC ratio
‘) %) %) %) %) .| e : %)
19 347 19 354 18 410 18 19 352 19 357 19 354 19 354
148 348 148 344 19 387 19 148 341 148 342 148 345 148 344
7 375 7 383 148 384 148 7 7 298 7 383 7 I 383
6 456 6 420 7 408 F 388 6 458 6 404 6 420 6 420
3 363 3 327 6 469 6 398 3 349 3 271 3 3286 3 326
567 294 567 26.9 3 347 3 26.8 567 289 567 27 567 26.9 567 26.9
2 2 567 | 287 | 567 | 224 2 478 2 %8 2 2
2 478 2 36.8
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4.8 Objective 14

Objective 14 was to assess the operational efficiency of key city centre junctions. The KPI assessed as part of
this objective was the Volume / Capacity ratios of the key city centre junctions which are presented in Table
417 to Table 4.19 below. These tables detail the AM, IP and PM peak periods for 2047. For ease of reading,
Volume / Capacity ratios of less than 50% were coloured green, between 50% — 85% inclusive were coloured
amber and over 85% were coloured red.

Across all scenarios most of the Volume / Capacity ratios of the key city centre junctions were under 50% with a
small number of junctions between 50% - 85% inclusive. One key city centre junction had a Volume / Capacity
ratio of over 85% however this was in the 2047 AM Do Nothing scenario.

Overall, the worst preforming junction is node 619 which across all the options recorded a varying Volume /
Capacity ratio of between 50% - 85% inclusive in the 2047 AM, IP and PM peaks. Node 619 is the signalised
junction of the R292 / O'Connell Street / Fish Quay in the centre of Sligo city.

Twao further nodes on either side of node 619 also experienced volume / capacity ratios of between 50% - 85%
inclusive in the Do Nothing AM and PM peak periods. However, both of these junctions (nodes 510 and 516)
decreased to a less than 50% volume / capacity ratio in each of the proposed option models. Node §10 is the
priority junction on the east side of the R292 Hyde Bridge where it meets with the R286 Stephen Street. Node
516 is the priority junction of the R292 Wine Street and Quay Street.

Figure 4.1 below illustrates the location of the nodes in Sligo city centre.
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Figure 4.1: Sligo City Centre junction node numbers
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Table 4.17: 2047 AM - City Centre Junctions Volume/Capacity Ratios

DN oM OP1A_S1A OP1B_S1B OP2A_S2A oP28_s28 OP5 oP8
Node Node | ViCratlo | Node | ViCratio | Node | V/Cratio | Node | VICratio | Node | ViCratio | Node | VICratio | Node | VIC ratio
no. no. (%) no (%) . (%) (%) b (%) ; (%) no. (%)
304 162 304 15.7 304 14.9 304 160 304 15.0 304 17.4 304 17.4
305 55 305 5.7 305 43 305 55 305 43 305 63 305 6.2
501 26 501 2.4 501 246 501 203 501 234 501 196 501 28 501 47
502 425 502 325 502 333 502 325 502 333 502 325 502 322 502 | 322
503 35.1 503 295 503 288 503 30.1 503 284 503 30.2 503 282 503 | 282
504 299 504 257 504 252 504 247 504 28 504 248 504 2.9 504 9
a
5 505 257 505 203 505 185 505 18.3 505 194 505 19.4 505 19.9 505 19.9
g
= 506 278 506 14.8 506 142 506 13.8 506 14,8 506 14.0 506 16.2 506 162
£
3 507 207 507 105 507 9.9 507 9.9 507 103 507 99 507 115 507 15
g
508 215 508 162 508 15.3 508 15.0 508 150 508 153 508 16.2 508 16.2
509 a3 509 33 509 33 509 33 509 ay 509 33 509 33 509 33
510 510 41 510 428 510 420 510 a5 510 23 510 418 510 [ 418
515 38.1 515 2.8 515 26.2 515 273 515 296 515 27.0 515 243 515 [ 243
516 516 431 516 424 516 418 516 431 516 420 516 411 516 | 411
517 199 517 143 517 13.3 517 13.0 517 131 517 133 517 143 517 143

N16 Key Performance Indicator Testing

JACOBS

DN DM OP1A_S1A OP1B_S1B OPZA_S2A OPZB_S272B OP5

Node Node ViC ratio Node | VIC ratio Node | VIC ratio Node | V/C ratio Node VIC ratio Node VIC ratio VIC ratio
na. " no. (%) no. (%) no. (%) 2 (%) na. (%) 5 (%) g %)
531 37 531 21 531 213 531 N7 531 241 531 27 531 215 531 214
532 200 532 152 532 | 15.4 | 532 15.3 532 151 | 532 153 532 15.2 532 | 15.2
533 297 533 209 533 196 533 19.5 533 200 533 196 533 209 533 208
534 54 534 61 534 | 56 | 534 59 534 6.0 | 534 56 534 64 534 | 64
538 220 538 15.2 538 15.1 538 15.0 538 154 538 15.0 538 15.2 538 15.2
550 | 133 | 550 | 103 | 550 o5 | 550 | 17 | 550 | ss 550 | 118 | 550 ) 550 | oo
564 36 564 32 564 52 564 52 564 52 564 52 564 32 564 32
569 | 206 | 569 | 146 | 569 | 145 | 5ea | 146 | 588 | 151 | 568 | 145 | 568 | 145 | 569 | 147
619 858 619 619 619 619 619 619 619

623 | 236 | 623 | 244 | 623 | 246 | 62 | 218 | 623 | 244 | 623 | 22 623 | 261 | 623 | 260
624 385 624 335 624 338 624 309 624 336 624 3.2 624 353 624 352
626 52 626 | 122 | 626 | 124 | 626 124 | 6268 | 123 | 628 123 | 626 133 626 | 133
627 328 627 191 627 I 18.1 T 627 18.2 627 189 I 627 182 ) 627 1T 200 627 I 199
628 | 112 | 628 | 85 528 53 | ez 83 | 628 | o84 w28 | 64 628 74 628 | 74
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Table 4.18: 2047 IP - City Centre Junctions Volume/Capacity Ratios

DM OP1A_S1A [ OP1B_S1B OP2A_S2A } OP2B_S2B OP5 OP8

Node | VICratio | Node | viCr. io | Node | V/Cratio | Node | ViCratio | Node | VICratio | Node | VIC ratio
no. (%) no. (%) X no. Y b (%) no. %) no. (%)

305 56 305 46 305 46 305 48 305 48 305 58 305 58

501 147 501 16.9 501 168 M 147 501 161 501 141 501 16.6 5m 166
502 N7 502 25.0 502 257 502 242 502 254 502 241 502 241 502 242
503 | 282 | 503 | 252 | 503 | 237 | 503 | 262 | 503 | 235 | 503 | 258 | 503 | 241 | s03 | 241
A 504 258 504 248 504 240 504 23.2 504 239 504 23.0 504 240 504 241
=
"; 505 | 254 | 505 | 236 | 505 | 222 | 505 | 218 | 505 | 221 | 505 | 218 | 505 | 236 | 505 | 236
% 506 | 176 | 506 | o2z | 506 | oes | 506 | 87 | 506 | o7 | 506 | s2 | 506 | s | &6 | 114
% so7 | 111 | 507 | 82 | s | 76 | sz | 75 | so7 | 7s | s07 T 95 | 57 | 95
s08 | 299 | 508 | 262 | 508 | 262 | 508 | 259 | 508 | 262 | 508 | 2 s08 | 5 | s8 | 204
509 a1 509 8.2 509 8.9 509 8.9 509 88 509 8.9 509 9.1 509 82
50 | 472 | 510 | 406 | 510 | 407 | 510 | 308 | 510 | 407 | 50 | 397 | 50 | 408 | 50 | a0s
515 271 515 240 515 225 515 27 515 228 515 227 515 240 515 240
56 | 427 | 516 | 393 | 516 | a6 | 516 | 3a4 | 516 | 385 | 56 | 381 | 56 | 302 | 56 | 393

N16 Key Performance Indicator Testing JACOBS

DN DM OP1A_S1A OP1B_S1B OPZA_S2A OPZB_S272B OP5
Node Node ViC ratio Node | VIC ratio Node | VIC ratio Node | V/C ratio Node VIC ratio Node VIC ratio VIC ratio
no. % no. (%) no. (%) no. (%) 5 (%) no. ) no. %) : %)
517 517 21 517 20.2 517 200 57 203 517 198 57 23 517 23
531 | 3so | 58 | 283 | 531 | =23 | 831 | 323 | 531 | 327 | 531 | 322 | 531 83 | 81 | 282
532 25 532 149 532 157 532 154 532 159 532 154 532 149 532 148
533 w02 | 533 342 533 | 308 | 533 304 | 533 | 312 | sa 305 533 345 533 | 46
534 58 534 55 531 56| 53 56 534 58 534 57 534 55 534 | 55
538 | o282 | 598 | 233 | 538 | =212 | 538 | 209 | 538 | 218 | 538 | 208 | 538 | 235 | 538 | 236
550 | 131 | 550 95 550 86 550 | 121 | 550 85 550 | 118 | 550 50 50 | o0
564 37 564 35 564 a7 564 8 564 48 564 19 564 34 564 | 34
569 | 295 | 569 | 234 | 569 | 200 | 569 | 200 | ses | 205 | sea | 200 | se8 | 25 | 568 | 26
619 619 619 619 619 #8 | 498 | 619 619
623 205 623 17.2 623 16.4 623 154 623 167 623 156 623 173 623 173
624 | 253 | 624 | 22 | 624 | 231 | 624 | 221 624 | 233 | 624 | 221 624 %8 624 | 235
626 53 626 6.2 626 I 6.3 T 626 6.3 626 6.1 I 626 63 ) 626 1T 6.1 626 I 6.2
%27 | 169 | 621 | 134 | e | 122 | e2r | 424 | €27 | 128 | 627 | 126 | 627 | 153 | 62 | 152
628 33 628 25 628 23 | 628 23 628 26 628 23 628 25 628 | 25
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Table 4.19: 2047 PM - City Centre Junctions Volume/Capacity Ratios

DM OP1A_S1A OP1B_S1B OP2A_S2A OP2B_sS2B OP5 OoP8
Node | VIC ratio | Node | VIC rati Node | V/C ratio | Node | V/C ratio } Node | VICratio Node ViCratio | Node | V/C ratio
no. (%) no. % . (%) no. no. (%) no.
305 7.4 305 56 305 8.0 305 56 305 8.0 305 8.0 305 18
501 341 501 259 501 27.0 501 214 501 26,6 501 210 501 25.4 501 255
502 48.2 502 36.4 502 351 502 35.0 502 354 502 35.0 502 35.9 502 36.0
503 T 320 503 26.8 [ 503 T 26.6 I 503 285 | 503 265 T 503 284 ] 503 T 26.3 | 503 I 2.4
504 28.8 504 28.0 504 255 504 247 504 253 504 246 504 279 504 279
é 505 M7 505 I 290 505 | 299 I 505 215 505 299 1 505 276 505 - 291 505 I 291
°
% 506 28.8 506 14.4 506 [ 13.2 [ 506 13.0 506 145 [ 506 13.3 506 16.2 506 [ 159
E 507 143 507 10.2 507 12.0 507 9.7 507 121 507 99 507 1.4 507 | 109
=
°© 508 344 508 338 508 344 508 324 508 344 508 324 508 33.9 508 339
509 6.6 509 Bis 509 74 509 76 509 74 509 7.6 509 85 509 es
510 510 45.8 510 405 510 413 510 399 510 411 510 45.6 510 456
515 332 515 27.0 515 19.6 515 18.4 515 206 515 184 515 26.5 515 26.6
516 516 47.9 516 39.1 516 375 516 387 516 73 516 4741 516 47.0
517 307 517 285 517 | 299 | 517 278 517 300 | 517 277 517 286 517 | 286

N16 Key Performance Indicator Testing JACOBS

DN DM OP1A_S1A OP1B_S1B OPZA_S2A OPZB_S272B OP5

Node | VIC ratio Node | VICratio | Node | ViCratio | Node | V/Cratio | Node | V/C ratio | Node | VIC ratio Node VIC ratio

na. " ; (%) no. (%) no. (%) 2 (%) no. ) no. (%)

531 531 418 531 415 531 388 531 418 531 385 531 ani 531 a7
532 255 532 21 532 | 238 | 532 224 532 243 | 532 224 532 22 532 | 22
533 473 533 429 533 443 533 3986 533 439 533 395 533 432 533 431
534 109 534 RRE:] 534 | 122 | 534 10.8 534 17 | 534 109 534 125 534 | 12.4
538 355 538 3186 538 323 538 285 538 316 538 285 538 N7 538 N7
550 | 125 | 550 | se 550 o8 | 550 | 128 | 550 | o4 550 | 127 | 550 78 550 | w0
564 8.2 564 7.2 564 57 564 6.3 564 63 564 62 564 7.3 564 72
569 | 423 | 569 | 370 | 569 | 2368 | 5ea | 300 | 58 | 353 | sea | 2300 | sea | o375 | ses | 375
619 619 619 619 619 619 619 619

623 | 310 | 623 | 216 | 623 | 195 | 628 | 187 | €23 | 196 | 623 | 198 | e23 | 227 | e | 22
624 375 624 30.1 624 275 624 281 624 273 624 283 624 314 624 312
626 36 626 34 526 | 46 | 628 6 626 35 | 628 16 626 35 6% | 35
627 218 627 175 627 186 627 158 627 195 627 16.1 627 191 627 188
628 | 35 | 628 | o6 528 25 | ez 26 | 628 | a7 528 26 628 a7 o8 | 27
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4.9 Objective 15

Objective 15 was to assess the impact on future pedestrianisation of Sligo city centre. The KPI assessed as
part of this objective was the traffic volume changes on links within Sligo city which are presented in Table 4.20
below. This table details the changes in 2047 AADT flow across all the assessed scenarios when compared
with the 2047 Do Minimum scenario. For ease of reading, percentage difference changes of greater than +15%
have been coloured dark red indicating a notable increase in vehicular traffic. Percentage difference changes of
greater than -15% have been coloured dark green indicating a notable decrease in vehicular traffic. Smaller
percentage changes of between 0% to +15%, and 0% to -15% have been coloured light red and light green
respectively.

As can be seen in Table 4.20 the AADT on the R870 Markievicz Road experienced a reduction in flow of
approximately 52% in the northbound direction in Option 1B_S1B and Option 2B_S2B. Similarly, the R870
Markievicz Road southbound also experienced a reduction in flow of between 25% - 28% in Option 1B_S1B
and Option 2B_S2B.

However, the traffic model indicates that any benefit gained by Markievicz Road northbound in Option 1B_S1B
and Option 2B_S2B has a negative impact on Holborn Street northbound as it experienced an increase in flow
of between 48% - 50%. The reason for this shift in traffic patterns on Markievicz Road and Holborn Street in
Option 1B_S1B and 2B_S2B is likely due to the fact that more traffic is using the Ballytivnan Road in these
options. The proposed N15 upgrade in Option 1B_S1B and 2B_S2B appears to encourage some vehicles to
use the alternative Ballytivnan Road and Elm Gardens to access the N15 northbound. This route avoids some
of the congestion experienced on the N15 in these options, the signalised junction of Markievicz Road / N15
and the signalised junction of the existing N16 / N15. This may explain the Markievicz Road traffic flow
reduction and Holborn Street traffic flow increase in Option 1B_S1B and 2B_S2B.

The R286 Connaughton Road westbound (at the junction with City View) experienced an increase in flow of
39% in both the Option 5 and Option 8 models. It is believed that this is due to the fact that all traffic on the
proposed N15 alignment in both these options enters the city centre via Molloway Hill and uses the R286 |oop
road to access the city centre. However, it is deemed that this increase on the R286 is not likely to adversely
impact on city centre pedestrians as the R286 is designed to take vehicular traffic and is an area of relatively
low pedestrian numbers when compared to other parts of the city centre (O'Connell Street, John Street, Grattan
Street, Market Street and High Street). As previously discussed in Section 3.3.3 and illustrated in Figure 3.2 the
R286 Connaughton Road according to the SEDP is a vehicular access to and from the city centre and so an
increase in vehicular traffic on this route would not contravene the objectives of the SEDP.

All other city centre links experienced smaller changes in flows of between +/-10%. Most of these smaller
percentage changes were positive reductions in city centre traffic volumes.
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Table 4.20: 2047 Sligo City Centre Traffic Volume Changes

2047 DM
Flow

2047 DM_OP1A_S1A

Link Name
Flow Diff % Diff

Flow

2047 DM_OP1B_S1B

Diff

% Diff

Flow

Diff

2047DM_OP2A_S2A

% Diff

JACOBS

2047 DM_OP2B_S2B

Flow

Diff

2047 DM_OP5
Flow Diff % Diff

2047 DM_OPB
Flow Diff % Diff

BRI 9101 | soss |-183| -20% | ss20 | 321 | -35% | mo00 |-2a1| 2% | 8709 | 342 | a7 9096 5%
ane way)
:iz::;“'“"”dw"hc'w 1663 | 1602 | -61 | -37% | 1505 | -158 | -o.5% | 1684 | 21 | 23% | 1570 | -03 [ s
2?7:::::2:; Holburn St | 1o | 11513|-a13| -3.5% |12062 | 536 | 4% |1175|-as0| -3 |12377| 452 | 3¢ | 11622|-303| 2% | 11636 -200| 2%
286 E8 (towards Holbumn| 150> | 11568 [ -a34| -36% |112a1| -861 | -7.25% [11483|-519| a3 |11080| 03 | 7.9 |11537|-ae5| -3.9% | 11512 | -am0| -a1%
St jct) (one way)
R&70MarkieviccRANB | 3445 | 3234 |-211] -6.1% 3181 | -265 3370 | 75 | -22% | 3383 | 62 | -18%
Holborn StNB 268 | 2525 |-157| -s.8% 2499 | -183 2611 | 71 | -26% | 2642 | a0 | -15%
ER::::‘:V:'“UISWB’"H 3013 | 2889 |-124| -a1% | 2894 | -120 | -a.0% | 2881 |-133| -a.4% | 2896 | -117 | -3.9% | 3003 | -10 | -03% | 3013 | 0 | 00%
PR e 3013 | 2888 |-125| -a1% | 2804 | 119 | -a0% | 2880 |-133| a4 | 2896 | 137 [ 3.9% | 3003 | 10| -03% | 3013 | 0 | 00
Stephen St {one way)
Bridge St (SB) (one way) | 1149 |10945|-551| -as% |10576| 819 | -8.0% |10038|-557| -4.8% |10580| -016 | -8.0% |11568| 72 | 0.6 |11567| 72 | 0e
:?::)Eal“mw"haw 108 | 1501 | 83 [ se% | 1410 | -8 | -06% | 1560 | 142 | 100% | 2423 | 5 | 04% | 1478 a3% | 187 | 30 | 2%
?:ns: sw:&;’ Eridse2t) 14509 | 13833 -676| -a7% |13470|-1039[ -7.2% |13818|-691| -a8% |13476|-1033| -7.1% |2asm 0% |1as81| 72 | o0s5%
R286 NB (to RET0

et 12154 | 11847 -307| -25% |12723| -41 | -36% |11780|-374| -3.1% | 11696 | -as9 | 3.8 [ 12100 -54 | -0.0% | 12110 | -a5 | -0.4%
Markievicz Rd) (one way)
R870 Markievicz Rd SB 3217 | 2899 | 317 -am% 2875 |-3a1| -10.6% 2892 |-325|-10.1% | 2909 |-308| -9.6%
Holborn St SB 2758 2581 | -177| -6.4% 2696 | -62 -23% 2507 |-251 9.1% 2661 97 -3.5% 2526 |-232| -84% | 2518 |-240| -8.7%
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4.10 Specific Objectives and KPls Summary

To summarise the specific objectives and identify the higher scoring options a summary table has been created.
Table 4.21 below indicates that Options 2B_S2B, 5 and 8 perform the best at complying with the specific
objectives. Each of the options generally performs well against the objectives but in the circumstances in which
it was deemed that an option did not comply with an objective these are outlined below.

In Cption 1A_S1A, 1B_S1B, 2A_S2A and 2B_S2B the AADTs on local roads were lower than in the Do Nothing
and Do Minimum but not to the same level as Option 5 and 8 which scored the best.

The highest number of junctions with a V/C ratio between 50% - B5% was in Option 1B_S1B. The Option
2B _S2B, 5 and 8 recorded the least amount of junctions with a V/C ratio between 50% — 85%.

Option 1A_S1A and Option 2A_S2A recorded the highest over-capacity queuing in the 2047 PM peak peried of
16,4 and 12,7 PCU Hrs / Hr, Although this level of over-capacity is not severe it is higher than the all the other
options for the same period which ranged between 0 — 2.5 PCU Hrs / Hr.

There was minor variation in overall travel time in all of the proposed options, all of which were below that of the
Do Nothing. Option 1A_S1A and 1B_S1B recorded slightly higher travel distance than the other options.
Average network speed was quite consistent across all the proposed options.

In terms of vehicle emissions each of the proposed options recorded fewer emissions than the Do Nothing and
Do Minimum with Option 1B_S1B and 2B_S2B preforming slightly better than the other options.

Option 1B_S1B has four consecutive junctions which have a Volume / Capacity ratio of between 52.8% and
67.0%.

In terms of city centre Volume / Capacity ratios the worst preforming junction was in the Do Nothing with a
highest V/C ratio of 85.8% in the 2047 AM peak period. This was for the signalised junction of the R292 /
O'Connell Street / Fish Quay in the centre of Sligo city. None of the proposed options recorded a V/C ratio
greater than 85%.

It was only Options 1A_S1A and 2A_S2A that maintained traffic volume changes within +/- 10% of the Do
Minimum scenario. In other options greater decreases in street flows were experienced but often to the equal
detriment of other street flows. It is thought that the proposed N15 upgrade roundabouts in Option 1B_S1B and
2B _S2B would encourage some vehicles to use the Ballytivnan Road and Elm Gardens to access the N15. The
effect this would have in the city centre appears to decrease the traffic flow on Markievicz Road and increase it
on Holborn Street as vehicles re-route to the Ballytivnan Road. Option 5 and 8 are likely to increase traffic flows
on the R286 Connaughton Road, however this is a main traffic route (as stated in the SEDF) into the city centre
from the existing N16 and not a heavily pedestrianised area when compared to other parts of the city centre
which have a much higher pedestrian footfall.
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Table 4.21: Specific Objecfives and KPls Summary

JACOBS

Objective

KPl

Ensure local
roads cater for
local

AADTs on local and regional roads
within study area to north of Sligo

City appropriate to local levels

Road k to

Number of V/C ratios broken into
bands throughout entire Sligo
modelled network. E.g. number of

cater for future
traffic

junctions =853, 50% - 85% and
<5084

GlS map indicating these locations

Reduce
congestion on
network

Transient and over-capacity
queling

Overall network
operations

Overall travel time

Overall travel distance

Average network speed

Environment

Vehicle emissions

Operational
efficiency of N15

V/C ratios of junctions on N15

Operational
efficlency of key
centre centre

junctions

V/C ratios of key junctions within
Sligo City Centre

Impact on future
pedestrianisation
of Sligo City

centre

Traffic volume changes on links
within Sligo City

110
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5. Summ

ary and Conclusions

JACOBS

This Key Performance Indicator Testing Technical Note has assessed a series KPls against the list of
predefined objectives. From the summary table below it can be seen that Option 1B_S1B has obtained the
lowest rank with an overall score of 30 points. Option 1A_S1A scored better with 27 points, followed by Option
2A_S2A with a score of 26 points. Option 2B_S2B scored better again with 25 points. However, the best

ranked options

were Option 5 and 8 with a score of 21 points.

Objective

K1 Option 1A_S1A | Option 1B_S1B|Option 24_S2A

Effectively cater

3| for strategic
traffic on N16
[ Effectively cater
4]  for strategic

[AADT on N1§ =7 ——a = i
Select Link Analysis of traffic on 1 = ; = 7 =
16 at Leitrim Boundar

3

AADT on N15

|| trafficon N15S &

Efficiently cater
5| for strategic
national traffic

AADT on N4

Juumey Times from N1E at Leitim
Boundary to NAMNIE/NIS Junction

Efficiently cater
for strategic
traffic to sligo city|
gateway [N5S)

loumey Times from N1E at Leitrim
Boundary to Slige City Centre

Operational

~

W/C ratios of junctions on N18

efficiency of N16

Turn Delay at Junctions on N16

Overall Score|

ﬂhieﬂi\re

Ensure local
roads cater for
local movement

AARTs on local and regicnal roads
within study area to north of Slige
City appropriate to local levels

Road k to

of W/C ratios broken into
bands threughout entire Sige
lled network, £.g. number of

cater for future
traffic

junctions >85%, 50%- 5% and
<50

G5 map indicating these locations

Reduce
10| congestion on
network

Transient and over-capadity

o |Dverall travel time

Overall

Overall travel distance

Average network speed

Vehide

12| Environment

12 !H?'_’”“':':ﬁ V/C ratios of junctions on N15
Operational
14 efficiency of key |V/C ratios of key junctions within
centre centre  |Shgo City Centre
junctions
Impact on future
45 4 ization | Traffic volume changes on links
of Sligo City  Jwithin Sligo City
Centre
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Appendix A — Select Link Analysis

2017 Do Nothing (AM)
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2017 Do Minimum (AM)

JACOBS
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2017 Do Minimum Opt 1A_S1A (AM)
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2017 Do Minimum Opt 1B_S1B (AM)
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2017 Do Minimum Opt 2A_S2A (AM)
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2017 Do Minimum Opt 2B_S2B (AM)
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2017 Do Minimum Opt 5 (AM)
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2017 Do Minimum Opt 8 (AM)
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Appendix B — GIS Maps of Volume / Capacity Ratios (AM & PM)
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1. Introduction

14 Background
Sligo County Council (SCC) is undertaking a study on route selection for the N16 between the Leitrim County
boundary and the junction of N4/N15 in Sligo city. SCC has commissioned Jacobs Engineering Ireland Lid.
(Jacobs) to undertake the traffic and transport element of the route selection process. The N16 upgrade
comprises an off-line single carriageway arrangement which will provide an improved alignment to the existing
sub-standard N16 route.
This N16 Key FPerformance Indicator Sensitivity Testing Technical Note should be read in conjunction with the
N16 Key Performance Indicator Testing Technical Note issued in December 2016. In that report, nine options
were assessed but only the Do Minimum scenario and three emerging scheme options have been taken
forward for sensitivity testing. The results of this sensitivity testing are detailed in this Technical Note. The three
emerging options chosen for sensitivity testing are:

« Option1A_S1A;

e Option 5; and

e Option 12.

Option 12 was formerly referred to as Option 8 in the previous KPI Testing Technical Note. Henceforth it is
referred to as Option 12.

1.2 Sensitivity Tests

This Technical Note details the traffic assessment of the Do Minimum scenario and the three emerging options
for three Sensitivity Tests in relation to the N16 scheme. The Sensitivity Tests undertaken were;

1. No Eastern Garavogue Bridge Sensitivity Test;

2. City Centre Pedestrian / Cycle Priority Sensitivity Test; and

3. N16 Abbvie Roundabout to EIm Gardens (East / West Link) Sensitivity Test.
1.21 Sensitivity Test 1 - No Eastern Garavogue Bridge
This sensitivity test considered the Do Minimum and three emerging scheme options without the proposed
Eastern Garavogue Bridge in place. This sensitivity test was also undertaken for the N4-N15 Urban
Improvement Scheme. The KPIs associated with this sensitivity test are listed below in Table 1.1, The KPlIs

have been undertaken for the Do Minimum and the emerging three options in the 2047 forecast year only.

Table 1.1: No Eastern Garavogue Bridge Sensitivity Test 1 KPls

Objective KPI

1 Effectively cater for strategic traffic ' AADTs on N16, N15 and N4

2 Efficiently cater for strategic Mational Road : Journey times from N16 at Leitrim Boundary to
traffic | N4/N16/N15 junction

3 | Efficiently cater for strategic traffic to Sligo : Journey times from N16 at Leitrim Boundary to Sligo
City Gateway (NSS) | City Centre

4 Road network to cater for future traffic MNumber of \V/C ratios broken into bands throughout

Sligo modelled network
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. Objective KPI

| E.g.: number of junctions >85%, 50%-85%, <50%

B Impact on future pedestrianisation of Sligo ' Traffic volume changes on links within Sligo City Centre
City Centre

While the KPI assessment only considered the 2047 forecast year, the modelling was undertaken for 2017,
2032 and 2047 in order to undertake the TUBA analysis of this sensitivity test. The details of the TUBA
assessment will be included as part of the N16 Final Report.

1.2.2 Sensitivity Test 2 - City Centre Pedestrian / Cycle Priority

This sensitivity test considered the Do Minimum and three emerging scheme options with pedestrian and cycle
priority measures included in Sligo City Centre. The KPIs associated with this sensitivity test are listed below in
Table 1.2. The KPIs have been undertaken for the Do Minimum and the emerging three options in the 2047
forecast year only.

The following taken from the Sligo and Environs Development Plan lists the pedestrian and cycle priority
measures included in Sensitivity Test 2,

1. Pedestrianised O'Connell Street (PED-1),

2. Pedestrian prioritisation and environmental improvements to include Castle Street, Grattan Street,
Market Street, High Street and John Street (PED-2); and

3. Reduce traffic lanes crossing Markievicz Bridge southbound in City Centre from 2 to 1, providing
footpath and cycle lane (eliminating need for additional bridge outlined in PED-8).

Table 1.2: City Centre Pedestrian / Cycle Priority Sensitivity Test 2 KPIs

Objective KPI

1 Effectively cater for strategic traffic AADTs on N16, N15 and N4

2 Efficiently cater for strategic traffic to Sligo City | Journey times from N16 at Leitrim Boundary to Sligo
Gateway (NSS) City Centre

3 Impact on future pedestrianisation of Sligo City | Traffic volume changes on links within Sligo City Centre
Centre

4 | Operational efficiency of key City Centre V/C ratios of key junctions within Sligo City Centre
junctions

While the KPI assessment only considered the 2047 forecast year, the modelling was undertaken for 2017,
2032 and 2047 in order to undertake the TUBA analysis of this sensitivity test. The details of the TUBA
assessment will be included as part of the N16 Final Report.

1.23 Sensitivity Test 3 - N16 Abbvie Roundabout to EIm Gardens East / West Link

This sensitivity test considered the Do Minimum and three emerging scheme options with the East / West Link
between the N16 Abbvie Roundabout and Elm Gardens in place. The sensitivity test is focussed on
determining the likely usage of the potential link. The KPls associated with this sensitivity test are listed below
in Table 1.3. The KPls have been undertaken for the Do Minimum and the emerging three options in the 2047
forecast year only.
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Table 1.3: N16 Abbvie Roundabout / Cycle Priority Sensitivity Test 3 KPls

Objective

1 Effectively cater for strategic traffic | AADTs on N16, N15 and East/ West Link

While the KPI assessment only considered the 2047 forecast year, the modelling was undertaken for 2017,
2032 and 2047 in order to undertake the TUBA analysis of this sensitivity test. The details of the TUBA
assessment will be included as part of the N16 Final Report.
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2. Sensitivity Options Undertaken

2. Summary of Sensitivity Test Options

As well as the Do Minimum, the sensitivity testing assessed three distinct route option alignments across
strategic route Options 1 and 4 as agreed with SCC and as outlined below,

+ Do Minimum

+ Strategic Option 1
*  Option 1A_S1A

« Strategic Option 4

s Options
= Option 12
2.2 Do Minimum

The Do Minimum scenario included the Eastern Garavogue Bridge (EGB) and the MN4-N15 Slige Urban
Improvement Scheme (UIS). The N16 model development and assessment has considered the same Opening,
Design and Forecast years as the N4-N15 UIS, namely 2017, 2032 and 2047 respectively.

=]

Figure 2.1; Do Minimum model with committed schemes, EGB and UIS

JACOBS

B SLIGO
COUNTY COUNCIL

| National Roads Project Office, Sligo County Council | Nt

4-261



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

N16 Key Performance Indicator Sensitivity Testing JACOBS

23 Strategic Options

There were a total of four strategic options comprising different alignment arrangements for the N16, varying in
lengths, junction configurations and tie-in points to the existing road netwaork. The N16 route corridor alignment
ends at Leitrim county boundary near Glencar in the north. Each model had the Speed Flow Curve (SFC)
upgraded on the new alignment to standard single carriageway one lane rural road with free flow speed of 80
kph.

The three emerging route options stem from two of the strategic options (Option 1A_S1A from strategic Option
1 and Options 5 and 12 from strategic Option 4). These are described below;

231 Strategic Option 1
23.1.1 Option 1A_S1A

The new alignment emerges from the existing N15 section between Lisnalurg and Teesan and co-aligns with
the existing N16 at Drumkilsellagh. It routes further northeast to terminate at the Leitrim County border. The
total length is 7.15 km and has 11 new or redesigned junctions. Five of these are along the N16 route
connecting it to the local road network including the existing N16 alignment whilst three of them are related to
the realignment of existing local road junctions to facilitate the new N16 alignment. Option 1A_S1A differs
slightly from previous Option 1A scenarios as it has a bridge over the L-7421-0 in effect closing off access to the
Ballytivnan Road into Sligo city centre from the proposed N16. The remaining three junctions are on the
widened N15 section.

Foe - ~|
< >
A — 4

Figure 2.2: SATURN Model Option 1A S1A
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23.2 Strategic Option 4
2321 Option5

Option 5 has a new N16 alignment terminating at the AbbVie roundabout at the same point as the existing N16
meets the roundabout. The total length is 7.7 km with 16 new or redesigned junctions. Nine of these are along
the N16 route connecting it to the local road network including the existing N16 alignment whilst the remaining
seven are related to the realignment of existing local road junctions to facilitate the alignment.

Fos = S
-
2
=
« =2
Q
==
- _—
a X pe 4

Figure 2.3: SATURN Model Option 5
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23.2.2 Option12

Option 12 is a variant of Option 5 with the new N16 alignment tapering off the existing N16 just after
Willowbrook Bridge and meeting the existing N16 again before connecting into the AbbVie roundabout. The
total length is 8.3 km including 12 new or redesigned junctions. Nine of these are along the N16 route
connecting it to the local road network including the existing N16 alignment whilst the remaining three are
related to the realignment of existing local road junctions to facilitate the alignment.

-

Figure 2.4: SATURN Model Option 12
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3. Sensitivity Test 1 - No Eastern Garavogue Bridge
3.1 Introduction

This section details the Strategic Objectives and the results of the KPIs as described in Table 1.1. Sensitivity
Test 1 was the testing of the emerging schemes without the Eastern Garavogue Bridge. The comparison of
KPls achieved in this sensitivity test will quantify how well each option achieves the Sensitivity 1 objectives.

3.2 Sensitivity Test 1 - Objective 1

Objective 1 was to effectively cater for strategic traffic. The KPls assessed as part of this objective were the
AADTs on the N16, N15 and N4. The results of these KPIs are detailed below.

3.21 Sensitivity Test 1 - AADT on the N16

The 2047 AADT at various critical locations on N16 alignment are presented in Table 3.1. The locations of the
N16 AADT values are illustrated in Figure 3.1 to Figure 3.4 showing the different option arrangements and
configurations for the Do Minimum and the three sensitivity options considered in Sensitivity Test 1.

It can be seen that in the Do Minimum traffic volumes increase on the approach to Sligo, but reduce slightly to
the south of the N16 junction with the L-3407-22 due to traffic using the L-7422-0 as an alternative route to the
N16. At reference point 5 the impact of the Sensitivity Test 1 on the Do Minimum indicates that northbound
AADT will decrease by approximately 300 (to 2167) and southbound AADT will increase by approximately 250
(to 1722).

Option 1A_S1A shows similar patterns of traffic using the N16, with greater reductions in traffic on the N16 as it
gets closer to the N15. This highlights that traffic demand on the N16 is focussed more within Sligo and results
in this demand utilising the existing N16 route as an alternative to the proposed alignments. At reference point
4 the impact of the Sensitivity Test 1 on Option 1A_S1A indicates that northbound AADT will increase by
approximately 90 (to 538) and southbound AADT will decrease by approximately 100 (to 1427).

Options 5 and 12 showed similar traffic patterns with traffic volumes on the proposed N16 alignments increasing
closer to Sligo. This suggests that these routes generally cater for the demand to Sligo, with limited use of the
alternative routes to the N16. In Option 5 at reference point 5 the impact of Sensitivity Test 1 on the northbound
AADT is a decrease of approximately 400 (to 2511), while the southbound AADT also indicates a decrease by
approximately 180 (to 2619). In Option 12 the biggest impact of Sensitivity Test 1 is at reference point 6 at
which the northbound AADT s indicated to decrease by approximately 550 (to 2180), while the southbound
AADT also indicates a decrease by approximately 300 (to 2217).

Option 5 caters for the highest demand levels of the three emerging options in Sensitivity Test 1.

Table 3.1: Sensitivity Test 1 - N16 2047 AADT Comparisons

Map N16 2047 AADT (Per Direction)
Reference Direction

DM OP1A_S1A | OP5 | OP12
1 NB 1839 1839 1839 | 1839
1 SB 1813 1813 1813 | 1813
2 NB 1839 1839 1839 | 1838
2 sB 1813 1813 1813 | 1813
3 NE 1738 1839 1767 | 1761
3 SB 1730 1813 1741 1741
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N16 2047 AADT (Per Direction)

Direction
DM OP1A_S1A ‘ OP5 | oP12
4 NB 2454 538 1706 | 2035
4 SB 2301 1427 1692 | 2057
5 NB 2167 2511 | 2058
5 SB 1722 2519 | 2145
6 NBE - - 2180
6 SB - - 2217
P& [
-
|, -
-
-
- -
e
- \

Figure 3.1: SATURN Model Do Minimum
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Figure 3.2: SATURN Model Option 1A_S1A
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Figure 3.4: SATURN Model Option 12

4-268

}s\-[j’{ ‘01\(”'
) COUNTY COUNCIL
| National Roads Project Office, Sligo County Council | Nk

53

i
A



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

N16 Key Performance Indicator Sensitivity Testing JACOBS

322 Sensitivity Test 1 - AADT on the N15

The AADT values on the section of N15 adjacent to the N16 alignment are presented in Table 3.2 below. The
locations of the N15 AADT values are illustrated in Figure 3.5 below. The section of the N15 in question spans
just north of where the proposed N16 intercepts in Option 1 to the signalised junction of the R291 Rosses Point
Road.

It can be seen that on the N15 north of where the proposed N16 intercepts it (AADT 1), the northbound and
southbound flows are relatively constant across all the scenarios.

The northbound and southbound flows on the N15 immediately south of where the proposed Option 1 N16
intercepts it (AADT 2) have been included indicating that the southbound AADT is approximately 700 greater
than the northbound in Option 1A_S1A. Throughout all the reference points on the N15, Option 1A_S1A has
the highest AADT owing to the proposed N16 intercepting the N15 in this option, while Option 5 and 12 show
similar AADT levels with the Do Minimum scenario.

In most cases, the impact of Sensitivity Test 1 on the N15 is an increase of up to 800 at each AADT reference
point.  This is when compared with the AADTs in the N16 Key Performance Indicator Testing Technical Note
issued in Decemnber 2016.

Table 3.2: Sensitivity Test 1 - N15 2047 AADT Comparisons

Map N15 2047 AADT (Per Direction)
Reference | Direction

[ DM ‘ OP1A_S1A ‘ OP5 ‘ OP12
1 NB | 8270 8241 8274 | 8245
1 SB 8125 171 8121 8082

2 NBE - &702 - 5

2. sB - 9420 - -
3 NB 8257 &648 8341 8316
3 SB 8144 9382 8157 | 8143
4 NE 8100 8498 8198 | 8115
4 SB 7993 9181 8108 | 7641
5 NB | 8599 8978 8718 | 8821
5 SB | 8799 10014 8892 | 8429
(] NBE ‘ 8585 8752 8330 | 8573
6 SB | 7870 8734 7586 | 7502
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Figure 3.5: Sensitivity Test 1- N15 AADT Locations

3.23 Sensitivity Test 1 - AADT on the N4

The AADT values at locations on the N4 are presented in Table 3.3 below. The locations of the N4 AADT
values are illustrated in Figure 3.6 below.

The locations of the AADTSs are on the section of the N4 spanning above the signalised junction of Upper John
Street to the south, and just below where the existing N16 intercepts to the north.

Throughout all the reference points on the N4, Option 1A_S1A, 5 and 12 all show similar AADT levels with the
Do Minimum scenario.

In mast cases, the impact of Sensitivity Test 1 on the N4 is an increase of 2,000 — 3,000 at each reference point
apart from AADT 3 southbound which has indicated a smaller increase of 200 — 700. This is when compared
with the AADTs in the N16 Key Performance Indicator Testing Technical Nofe issued in December 2016.

Table 3.3: Sensifivity Test 1 - N4 2047 AADT Comparisons

Map N4 2047 AADT (Per Direction)
Reference | Direction

DM OP1A_S1A OP5 OP12
1 NE 15368 15428 15373 | 15598
1 SB 11365 11372 11322 | 11200
2 NB 12522 12544 12464 | 12522
2 SB 12390 12353 12388 | 12271
5 NE 14820 15012 14771 | 14968

4-270

B SLIGO
COUNTY COUNCIL

| National Roads Project Office, Sligo County Council | Nt




N16 Sligo to County Boundary

Route Selection Report, Volume 2, Engineering, PART A

JACOBS

N16 Key Performance Indicator Sensitivity Testing

Map N4 2047 AADT (Per Direction)
Reference | Direction
DM OP1A_S1A OP3 OP12
3 5B 16080 168717 15803 | 15798
. I/"lr __a"r
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Figure 3.6: N4 AADT Locations

3.24 Sensitivity Test 1 - Wider Sligo Network AADT

Figure 3.7 and Figure 3.8 outline the locations considered on the wider Sligo network in the context of the
introduction of the different N16 option alignments. The findings are presented in Table 3.4.

, SLIGO
COUNTY COUNCIL

| National Roads Project Office, Sligo County Council | Nt

4-271



T

i

N16 Sligo to County Boundary

i

N16 Key Performance Indicator Sensitivity Testing

Route Selection Report, Volume 2, Engineering, PART A

JACOBS

.31 I?::.
|19

32 @

. I.
i

®

] 17

£
4 21
L ]
2

3

®

18

24

25

®  AADT Locations

Eastern Garavogue Bridge

Figure 3.7: AADT Location Map - Sligo Town

| National Roads Project Office, Sligo County Council |

B SLIGO

COUNTY COUNCIL
AT

4-272



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

N16 Key Performance Indicator Sensitivity Testing JACOBS

Eroagheds. i -
#'_n--ﬂ-f-'lll- a
— =
e 30,
———
‘"_:"'/
i %*
o @
B, . " s . Tl e L= Faikbn
24
73
" gl 23
25 I! w""
b. \ Cobgigh
/ Fermagle
26 f ®  AADT Locations

Figure 3.8: AADT Location Map - N16 Corridor
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Table 3.4: Sensifivity Test 1 - 2047 AADT Comparisons N16, N15 and N4

AADT Comparison (2047)

Map

JACOBS

2047 AADT (Per Direction)

Link Name Reference [ o " DM ‘ OP1A_S1A | OP5 ‘ OP12
Hughes Bridge 1 NB 13743 13878 | 13724 | 13867
Hughes Bridge 1 sB 15254 15678 | 15222 | 15327
tijiu Brdg 2 NB 11139 11054 | 11188 | 11021
e 3 sB 12362 11687 | 12424 | 12314
Garavogue Bridae 4 NB 5 - - =
Garavogue Bridge 4 sB - = - -

N4 North of Summerhill R'about 5 NB 11786 11802 | 11802 | 12355
M4 North of Summerhill R'about < 28 11805 | 11961 11899 | 12038
N4 Church Hillilohn Street to Sréid an Fhiona (S5-56) 8 NB 15268 15428 | 15373 | 15598
N4 Sraid an Fhiona to Church Hilllohn Street (S6-S5) 8 8 1285 grz | @1222 | 43200
N4 Sréid an Fhiona to Wine Street (S6-57) 7 NB | 15341 | 15391 | 15300 | 15377
N4 Wine Street to Sraid an Fhiona (S7-S6) i i 1113 11053 11075 | 10961
N4 Wine Street to Finiskin Road g NB 12522 12544 12464 | 12522

N4 Finiskin Road to Wine Street 8 B 12390 | 12353 | 12388 | 12271

N4 Finiskin Road to Ballast Quay g NB | 10016 | 10059 | 9971 | 10032

N4 Ballast Quay to Finiskin Road 9 sB 9918 0887 9906 | 9755

N4 Markievicz Road to Duck Street 10 NB 14820 15012 | 14771 | 14968

N4 Duck Street to Markievicz Road 19 SB | 16080 | 16717 | 15803 | 15798
N16 Duck Street (N4 to R'about) 4 EB | 5926 5961 6087 | 6021

N16 Duck Street (R'about to N4) i We 7036 6837 6976 | 6850
Ni5Hosees POl e el Gamians 12 NB 8585 8752 8330 | 8573
N15 Elm Gardens to Rosses Point 12 S8 7870 8734 7586 7502
ST 13 NB 4085 4106 4231 | 347
T 13 sB 2481 2968 2935 | 3660

S N 14 EB 3561 2561 2561 | 3561

14 We 3750 2750 2750 | 3750

R286 - Hazelwood Road
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A
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AADT Comparison (2047)

2047 AADT (Per Direction)

JACOBS

Direction
Link Name OP1A_S1A ‘ OP5 ‘ oP12
Short walk
Short walk 15 we 857 855 851 860
N6 South of Abbvie R'about 16 NB 2784 2784 3128 | 2797
N6 Saih cr AL Elatout 16 sB 2072 1473 2869 | 2566
Ballytivnan Road 17 NB 1769 1619 1667 | 2249
Ballytivnan Road 17 sB 2859 2602 2351 | 2905
SlaAeniR o 18 EB 486 495 521 | 1024
Clarion Road 18 we 621 607 717 | 1091
N15 Shannon Eighter to Eim Gardens 19 NB 8599 8978 8716 | 8831
N15 Shannon Eighter to Eim Gardens 19 SB 8799 10014 8892 | 8429
N15 Lisnalurg to Shannen Eighter 20 NE a100 8499 afea | 8115
N15 Lisnalurg to Shannon Eighter 20 88 7993 9181 4108 7641
AT 21 NB 2045 1830 1947 | 2585
Halboim: Hill 21 SB 1990 1859 1791 | 2084
N15 Lisnalurg to Teesan = & 8201 8645 8286 | 8260
M15 Lisnalurg to Teesan 22 &8 8058 9355 8071 | 8057
L - 3407 - 22 (Lisgorey) 23 EB 657 657 657 657
L - 3407 - 22 (Lisgorey) 23 We 644 644 644 644
L.- 3407 - 0 (Carncash) 2 EE 122 183 192 113
L - 3407 - 0 (Carncash) 24 WE 133 180 153 108
L - 7422 - 0 (Rathbraughan Lane) 23 EB 825 422 418 | 340
L - 7422 - 0 (Rathbraughan Lane) = we 1070 391 258 | 288
1o e o A 26 EB 2167 2167 2511 | 2180
N1 East of Abbvie Riabout 26 we 1722 1123 2519 | 2217
Ol BUneer R oag 27 NB 1973 1575 1530 | 1349
Old Bundoran Road < sB 1911 1280 998 | 1771
N16 (L - 3406 - Oto L - 7416-0) 28 NB 1780 1330 . 4
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AADT Comparison (2047)

Map 2047 AADT (Per Direction)

Direction
Link Name Reference DM ‘ OP1A_S1A ‘ OP5 ‘ OP12
N16 (L - 3406 - Oto L- 7416 - 0) 28 8B 1839 521
N16 (L-T415- Oto L - 7416 - 0) 2 NB 1738 17
NG (L - 7415 - Oto L - 7416 - 0) = SB 1730 122
NA6 (L - 3404 - Oto L - 7411 - 0) =0 N8 1839 . .
N16 (L- 3404 - Oto L - 7411 - 0) S 58 1813
L - 90102 - (Scotsman Walk) 3 EB 274 269 336 | 345
L - 80102 - (Scotsman Walk) &1 we 268 27 373 575
R291 Rosses Point Road 52 NB 1221 1241 1126 | 935
R291 Rosses Point Road 52 sB 1652 1657 1656 | 1648

3.3 Sensitivity Test 1 - Objective 2

Objective 2 was to efficiently cater for strategic national road traffic. This KPI was assessed using journey times
from the N16 at the Leitrim boundary to the N4 / N16 / N15 junction for the Do Minimum and the three sensitivity
options considered in Sensitivity Test 1.

The 2047 AM, IP and PM peak journey time comparisons for the Do Minimum and three emerging route options
between the Leitrim county boundary and the N4 / N16 / N15 junction are presented in Table 3.5. For
information purposes, Option 1A_S1A includes two journey times. The two journey times are when using the
proposed N16 and using the existing N16. These indicate that the journey times when using the proposed N16
are approximately 90 seconds quicker than when using the existing N16 in Option 1A_S1A. Overall, Option
1A_S1A recorded the shortest journey time (when using the proposed N16) followed by Option 5 and 12.

Although Option 5 and 12 have slightly longer journey times it is important to stress that the Select Link Analysis
has indicated that there is a low level of strategic traffic on the N16 travelling to the N4/N16/N15 junction.

For illustration purposes the Opt 1A_S1A routes using the proposed N16 (green) and existing N16 (red) are

shown in Figure 3.8 below. In this example the length of the green route using the proposed N16 to the
MN4/M16/M13 junction is 9.51 km, while the length of the red route using the existing N16 is 10.62 km.
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Figure 3.9: Joumey Time routes illustration {Opt 1A_S1A) for the proposed N16 (green) and the existing N16 (red)

Table 3.5: Sensitivity Test 1 - Joumey Time Comparison for 2047 AM, IP and PM peak inbound

Modelled Journey Time (mins)

Scenario Leitrim county boundary to the N4 / N18 / N15 junction
2047 AM 2047 1P 2047 PM
Do Minirmum 9:23 8:59 914
Do Minimum Opt 1A_S1A (Proposed N16) 732 7:07 716
Do Minimum Opt 1A_S1A (Existing N16) 8:59 8:42 8:56
Do Minimum Opt 5 8:04 748 753
Do Minimum Opt 12 825 8:12 825
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3.4 Sensitivity Test 1 - Objective 3

Objective 3 was to efficiently cater for strategic traffic to Sligo City Gateway (NSS). This KP| was assessed
using journey times from the N16 at the Leitrim boundary to Sligo city centre for the Do Minimum and the three
sensitivity options considered in Sensitivity Test 1.

The 2047 AM, IP and PM peak journey time comparisons for the Do Minimum and three emerging route options
between the Leitrim county boundary and Sligo city centre are presented in Table 3.6. For information
purposes, Option 1A_S1A includes two journey times. The two journey times are when using the proposed N16
and using the existing N16. These indicate that there is not much difference in journey time to the city centre
when using the proposed N16 or the existing N16 in Option 1A_S1A. Overall, Option 5 recorded the shortest
journey time followed by Option 12 and Option 1A_S1A.

For illustration purposes the Opt 1A_S1A routes using the propesed N16 (green) and existing N16 (red) are
shown in Figure 3.10 below. In this example the length of the green route using the proposed N16 to the city
centre is 10.54 km, while the length of the red route using the existing N16 is 10.70 km.

Figure 3.10: Journey Time routes illustration (Opt 1A_S1A) for the proposed N16 (green) and the existing N16 (red)
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Table 3.6: Sensifivity Test 1 - Joumey Time Comparison for 2047 AM, IP and PM peak inbound

Modelled Journey Time (mins)

Scenario Leitrim county boundary to Sligo City Centre
2047 AM 2047 IP 2047 PM
Do Minimum 10:11 9.50 11.03
Do Minimum Opt 1A_S1A (Proposed MN16) 10:18 917 10:02
Do Minimum Opt 1A_S1A (Existing N18) 9:44 9:30 10:40
Do Minimum Opt 5§ §:47 836 9:08
Do Minimum Opt 12 208 .59 952

3.5 Sensitivty Test 1 - Objective 4

Objective 4 was to determine if the road network could cater for future traffic. The KPI assessed as part of this
objective was the Volume/Capacity ratios throughout the entire Sligo modelled network. The result of this KPI
has been broken into three bands (number of junctions with V/C =85%, 50% - 85% and <50%) and is presented
in Table 3.7 to Table 3.9 below. The three bands have been colour coded red, amber and green. The results
indicated that a high number of the junctions recorded a V/C ratio of less than 50% and the remaining junctions
were between 50% - 85% inclusive. There were no recorded instances of a V/C ratio of over 85%.

In each of the peak periods the number of V/C ratios between 50% - 85% is fairly constant in each option with
7-8, 3 and 8-12 junctions in the AM, IP and PM peaks respectively.

It should be noted that the SATURN model considers the peak hour and does not consider the profile of traffic
within that peak hour. As such, capacity issues that can occur within the peak hour may not be represented in

the model due to "flattening out” of the peak hour in the SATURN model, resulting in very few junctions having a
VIC ratio of greater than 85%.
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Table 3.7: Sensifivity Test 1- 2047 AM Volume | Capacity Ratios

2047 AM Volume / Capacity Ratios

DM | OP1A_S1A I OP5 | OP12

No. of
160 174 175 171
Junctions
\ / C Ratio o p 5 o
>85%
./ C Ratio
153 1 | 63
R 53 66 68 163

Table 3.8: Sensifivity Test 1 - 2047 IP Volume [ Capacity Ratios

2047 IP Volume [ Capacity Ratios

DM | OP1A_S1A | OP5 ‘ OPi12

Mo o 160 174 175 | 17
Junctions
V /C Ratio
>85% ¥ ¢ 9 ”
MEAZIET ([ 171 172 | 168
<50%

Table 3.9: Sensitivity Test 1 - 2047 PM Volume / Capacity Ratios

2047 PM Volume / Capacity Ratlos

DM | OP1A_S1A I OP5 ‘ OP12

NELG 180 174 175 | 171
Junctions
V / C Ratio

0 0 0 0
>85%
VifE KAl ., 162 5 162
<50%

JACOBS
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3.6 Sensitivty Test 1 - Objective 5

Objective 5 was to assess the impact on future pedestrianisation of Sligo city centre. The KP| assessed as part
of this objective was the traffic volume changes on links within Sligo city which are presented in Table 3.10
below. This table details the changes in 2047 AADT flow across the three assessed sensitivity scenarios when
compared with the 2047 Do Minimum scenario, For ease of reading, percentage difference changes of greater
than +15% have been coloured dark red indicating a notable increase in vehicular traffic. Percentage difference
changes of greater than -15% have been coloured dark green indicating a notable decrease in vehicular traffic.
Smaller percentage changes of between 0% to +15%, and 0% to -15% have been coloured light red and light
green respectively.

As can be seen in Table 3.10 there were only two instances in Sensitivity Test 1 in which a city centre link
indicated a percentage change of more than +/- 15% of the Do Minimum scenario. These were the R286
westbound in Option 1A_S1A (-15.8%) and the R286 eastbound in Option 12 (-28.8%).

All other city centre links experienced smaller changes in flows of between +/-15%. Most of these smaller
percentage changes were positive reductions in city centre traffic volumes.

Table 3.10: Sensitivity Test 1 - 2047 Sligo City Centre Traffic Volume Changes

2047 DM 2047 DM_OP1A_S1A 2047 DM_OP5 2047 DM_OP12

Link Name

Flow Flow Diff %Diff Flow Diff %Diff Flow Diff % Diff

92 Hyde Bridge (EB
FeIE Ry Je Rdge (£8) 11139 |11054| -84 | -0.8% |11188| 49 | 0.4% |11021|-118| -1.1%
(one way)

R286 WA (at jet with Cit
Vi ;B{a ) e _3595 il e Bl e[
ew

R286 EB (from Holburn St
13707 | 13497 |-210| -1.5% | 13541 ]|-165| -1.2% | 13213 |-494| -3.6%

jct) (one way)
R286 EB (towards

: 12735 | 12613 |-122| -1.0% | 12489 |-246( -1.9% | 11822 |-913| -7.2%
Holburn St jet) (one way)
R870 Markievicz Rd NB 2767 2854 | 88 3.2% 2766 | -1 0.0% | 2803 | 36 1.3%
Holborn St NB 3546 3334 |-212| -6.0% 3450 | -97 | -2.7% | 4067 | 521 | 14.7%
R286WB (at UlsterBank) | - 2010 | 837 | 19 | o7 [ 2819 | 1 | 0.0% | 2802 | -16 | -0.6%
{one way)

R286 WB (at jct with
Stephen St) (one way)
Bridge St (SB) (one way) | 12362 | 11687 |-675| -55% |12424| 62 | 05% | 12314 -48 | -0.4%
R286 EB (at jct with City
View)

R286 SB (to Bridge St)
(one way)

2817 2835 | 18 | 0.6% | 2818 | 1 | 0.0% | 2800 | -17 | -0.6%

2474 2499 | 25 1.0% | 2620 | 146 | 5.9%

15179 | 14522 |-657| -4.3% |15241| 62 | 0.4% |15114| -65 | -0.4%

R286 NB (to R870

Lo 13957 | 13892 | -66 | -0.5% | 14007 | S0 | 0.4% |13823|-134| -1.0%
Markievicz Rd) (one way)

R870 Markievicz Rd SB 2517 2459 | -57 | -2.3% | 2300 | -216| -8.6% | 2193 | -324| -12.9%
Holborn 5t SB 2576 2452 | -124| -4.8% | 2399 |-177| -6.9% | 2679 | 103 | 4.0%
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3.7 Sensitivity Test 1 - Objectives and KPls Summary

To summarise the Sensitivity Test 1 objectives and identify the higher scoring options a summary table has
been created. Table 3.11 below indicates that Option 5 performs the best at complying with the Sensitivity 1
strategic objectives. Each of the options generally performs well against the objectives but in the circumstances
in which it was deemed that an option did not score so well against an objective these are outlined below.

The AADT for the proposed N16 close to the junction with the N15 in Option 1A_S1A is quite low particularly in
the northbound direction. This indicates that the proposed N16 is not well utilised in this option and that
vehicles are using alternative routes. Options 5 and 12 both showed similar traffic patterns with traffic volumes
on the proposed N16 alignments increasing closer to Sligo indicating that these routes generally cater for the
demand to Sligo. However it was Option 5 that catered for the higher demand levels. AADT on the N15 was
highest in Option 1A_S1A due to the proposed N16 intercepting the N15 to the north in this scenario.

The AM, IP and PM journey times for route one to the N4/N16/N15 junction (Objective 2) were approximately 9
minutes in the Do Minimum Sensitivity Test 1. The three emerging options all performed better with journey
times of between 7-9 minutes. Although Option 5 and 12 have been scored below Option 1A_S1A in Objective
2 it is important to stress that the Select Link Analysis indicated there was a low |level of strategic traffic on the
N16 travelling to the N4/N16/N12 junction.

In Cbijective 3 the AM, IP and PM journey times for route two to Sligo city centre were approximately 10-11
minutes for the Do Minimum Sensitivity Test 1. The three emerging options all performed better with journey
times of between 8-10 minutes, but it was Option 5 which recorded the quickest journey times to the city centre
closely followed by Option 12.

In Objective 4 each of the emerging options recorded a low number of junctions with a V/C ratio between 50% -
85%. MNone of the options recorded a V/C ratio of greater than 85%. However, over the 3 peak periods it was
Option 5 which recorded the least amount of junctions with a V/C ratio between 50% — 85%, closely followed by
Options 12 and 1A_S1A.

None of the emerging options recorded city centre traffic volume changes greater than +15% of the Do
Minimum Sensitivity Test 1. Option 1A_S1A and 12 each had one link with a traffic volume change greater than

-15% (both of which were on the R286 Connaughton Road). Overall, Sensitivity Test 1 traffic volumes for the 3
emerging options are relatively close to the Do Minimum traffic volumes.
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Table 3.11: Sensitivity Test 1 - Objectives and KPls Summary

Objective KPI Option 1A_S1A Option 5 Option 12
Effectively cater JAADT on N16 5
1| forstrategic JAADT on N15

traffic AADT on N4
Efficiently cater
2| for strategic
national traffic
Efficiently cater
for strategic
3| traffic to Slige
City Gateway
{NS5)

ourmey Times from N16 at Leitrim
|Boundary to N4/N16/N15 Junction

Journey Times from N16 at Leitrim
|Boundary to Sligo City Centre

Number of V/C ratios broken into
Road network to |bands throughout entire Sligo

4| cater for future |modelled network. E.g. number of
traffic junctions >85%, 50% - 85% and
<50%

Impact on future

pedestrianisation |Traffic volume changes on links
of Sligo City  |within Sligo City Centre

Centre
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4. Sensitivity Test 2 — City Centre Pedestrian / Cycle Priority
41 Introduction

This section details the Strategic Objectives and the results of the KPIs as described in Table 1.2, Sensitivity
Test 2 was the testing of the emerging schemes with city centre pedestrian and cycle priority measures. The
comparison of KPls achieved in this sensitivity test will quantify how well each option achieves the Sensitivity 2
objectives.

4.2 Sensitivity Test 2 - Objective 1

Objective 1 was to effectively cater for strategic fraffic. The KPIs assessed as part of this objective were the
AADTs on the N16, N15 and N4. The results of these KPls are detailed below.

4.21 Sensitivity Test 2 - AADT on the N16

The 2047 AADT at various critical locations on N16 alignment are presented in Table 41. The locations of the
N16 AADT values are illustrated in Figure 4.1 to Figure 4.4 showing the different option arrangements and
configurations for the Do Minimum and the three sensitivity options considered.

It can be seen that in the Do Minimum traffic volumes increase on the approach to Sligo, but reduce to the south
of the N16 junction with the L-3407-22 due to traffic using the L-7422-0 as an alternative route to the N16. At
reference point 5 the impact of the Sensitivity Test 2 on the Do Minimum indicates that northbound AADT will
decrease by approximately 30 (to 2419) and southbound AADT will decrease by approximately 150 (to 1322).

Option 1A_S1A shows similar patterns of traffic using the N16, with greater reductions in traffic on the N16 as it
gets closer to the N15. This highlights that traffic demand on the N16 is focussed more within Sligo and results
in this demand utilising the existing N16 route as an alternative to the proposed alignments. At reference point
4 the impact of the Sensitivity Test 2 on Option 1A_S1A indicates that northbound AADT will remained relatively
unchanged (at 453) and the southbound AADT will decrease by approximately 200 (to 1346).

Options § and 12 showed similar traffic patterns with traffic volumes on the proposed N16 alignments increasing
closer to Sligo. This suggests that these routes generally cater for the demand to Sligo, with limited use of the
alternative routes to the N16. In Option 5 at reference point 5 the impact of Sensitivity Test 2 on the nerthbound
AADT is a decrease of approximately 130 (to 2720), while the southbound AADT also indicates a decrease by
approximately 150 (to 2553). In Option 12 the biggest impact of Sensitivity Test 2 is at reference point 6 at
which the northbound AADT is indicated to decrease by approximately 20 (to 2672), while the southbound
AADT also indicates a decrease by approximately 250 (to 2291).

Option 5 caters for the highest demand levels of the three emerging options in Sensitivity Test 2.

Table 4.1: Sensitivity Test 2 - N16 2047 AADT Comparisons

ET N16 2047 AADT (Per Direction)
Reference | Direction

]| OP1A_S1A | OP5 | OP12
1 NB 1839 1838 1838 | 1839
1 SB 1813 1813 1813 | 1813
2 NB 1839 1838 1839 | 1839
2 SB 1813 1813 1813 | 1813
3 NB 1738 1838 1794 | 1773
3 5B 1732 1813 1742 | 1741
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N16 2047 AADT (Per Direction)

JACOBS

Direction

DM OP1A_S1A ‘ OP5 | oP12
4 NB 2454 453 1733 | 2180
4 SB 2304 1346 1702 | 2102
5 NB 2419 2750 | 2485
5 SB 1322 2553 | 2214
6 NBE - - 2672
6 SB - - 229
7 EB = = -
7 we - = =

[—F

Figure 4.1: SATURN Model Do Minimum
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Figure 4.3: SATURN Model Option 5
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Figure 4.4: SATURN Model Option 12

422 Sensitivity Test 2 - AADT on the N15

The AADT values on the section of N15 adjacent to the N16 alignment are presented in Table 4.2 below. The
locations of the N15 AADT values are illustrated in Figure 4.5 below. The section of the N15 in question spans
just narth of where the proposed N16 intercepts in Option 1 to the signalised junction of the R291 Rosses Point
Road.

It can be seen that on the N15 north of where the proposed N16 intercepts it (AADT 1), the northbound and
southbound flows are relatively constant across all the scenarios.

The northbound and southbound flows on the N15 immediately south of where the proposed Option 1 N16
intercepts it (AADT 2) have been included indicating that the southbound AADT is approximately 700 greater
than the northbound in Option 1A_S1A. Throughout all the reference points on the N15, Option 1A_S1A has
the highest AADT owing to the proposed N16 intercepting the N15 in this option, while Option 5 and 12 show
similar AADT levels with the Do Minimum scenario.

In most cases, the impact of Sensitivity Test 2 on the N15 is an increase of up to 600 at each AADT reference
point. This is when compared with the AADTs in the N16 Key Performance Indicator Testing Technical Note
issued in December 2016.

Table 4.2: Sensifivity Test 2 - N15 2047 AADT Comparisons

T N15 2047 AADT (Per Direction)
Reference | Direction
DM OP1A_S1A OP5 | OP12
1 NB | 8277 | 8304 8266 8252
1 SB | 8122 817 8119 | 8083
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Map N15 2047 AADT (Per Direction)
Reference | Direction

DM OP1A_S1A ‘ OP5 ‘ oP12

2 NB - 8580 - =

2 SB - 9339 - o
3 NB 8248 8512 8312 8275
3 SB 8132 9300 8142 8136
4 NB 7892 8141 8125 8045
4 SB 7917 8038 8106 8068
5 NE 8364 8609 8519 G485
o SB 8716 9875 8890 8858
6 NB 7720 7825 7475 7574
6 SB 8373 9104 7915 | 7951

JACOBS

;
SR | aieias -‘-:‘-.— —_— /
e | Ni5/

1
\ i
5 , a
hY i '
\ l P
; I
.6 ‘ Vi T

|
19 i e
— Opt 2 Proposed N16 intercept

1
\ J“(\ Opt 3 Proposed N1(I31»iﬂtercepL i
A X F 4 R / 2
R291 Rosses Point Road wj / o

— — N 5 i —

/1

Figure 4.5: Sensitivity Test 2 - N15 AADT Locations

423 Sensitivity Test 2 - AADT on the N4

The AADT values at locations on the N4 are presented in Table 4.3 below. The locations of the N4 AADT

values are illustratec in Figure 4.6 below,

| National Roads Project Office, Sligo County Council |

B SLIGO
COUNTY COUNCIL

Nk

4-288



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

N16 Key Performance Indicator Sensitivity Testing JACOBS

The locations of the AADTs are on the section of the N4 spanning above the signalised junction of Upper John
Street to the south, and just below where the existing N16 intercepts to the north.

Throughout all the reference points on the N4, Option 1A_S1A, 5 and 12 all show similar AADT levels with the
Da Minimum scenario.

In most cases, the impact of Sensitivity Test 2 on the N4 is an increase of up to 2,000 at each reference point
apart from AADT 3 which has indicated a smaller increase of up to 500. This is when compared with the AADTs
inthe N16 Key Performance Indicator Testing Technical Note issued in December 2016.

Table 4.3: Sensifivity Test 2 - N4 2047 AADT Comparisons

Map N4 2047 AADT (Per Direction)

Reference | Direction

DM ‘0P1A_S1A OP5 ‘ OP12

1 NB 13592 13623 13488 | 13498
1 SB 10680 10548 10530 | 10555
2 NE 10930 10943 10786 | 10794
2 SB 11512 11331 11413 | 11443
3 NB 12725 12848 12593 | 12616
£ SB 15409 15897 14953 | 15028
: =
et | rl" e e
. 3 \ / ——
. \ /
” Y L
N by . \ /

Figure 4.6: N4 AADT Locations
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424 Sensitivity Test 2 - Wider Sligo Network AADT

Figure 47 and Figure 4.8 outline the locations considered on the wider Sligo network in the context of the
introduction of the different N16 option alignments. The findings are presented in Table 4.4 .
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Figure 4.8: AADT Location Map - N16 Corridor
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Table 4.4: Sensifivity Test 2 - 2047 AADT Comparisons N16, N15 and N4

AADT Comparison (2047)

Map

2047 AADT (Per Direction)

JACOBS

Link Name Reference [ O 0 0" DM ‘ OP1A_S1A | OP5 | OP12

Hiighes Bridge 1 NE 12280 12390 12181 | 12194

Hoghes Sridgn 1 SB 14373 14934 14203 | 14235

Hyda Bridge 2 NE 8107 8097 2060 | 8061

idom Stiaat 3 SB 11472 11107 11593 | 11587

T 4 NB 4711 4686 4858 | 4845

o e R 4 sB 1987 1865 2037 | 2012

T 5 NE 10901 10931 10783 | 10784

e 5 sB 11268 11121 11110 | 11143

N4 Church HilllJohn Street to Sréid an 8 NE 13592 13623 13489 | 13498
Fhicna (S5-56)

N4 Sraid an Fhiona to Church Hillkohn 8 sB 10680 10549 10530 | 10555
Street (S6-S5)

Né Sréid an Fhiona toWine Street (56:57) | © NB: | 70|  M92: (135, 1180

N4 Wine Street to Srid an Fhiona (S7-56) T S8: || ees| s ||voldormavz

N4 Wine Street to Finiskin Road B iE % aleids 1076" | 10754

R P R e e et 8 sB 11512 11331 11413 | 11443

N4 Finiskin Road to Ballast Quay J HE 8354 937y BeAs | 8237

M4 Ballast Quay to Finiskin Road 8 =B B3z 0o43 fas o856

S Mo o o ek Birast 10 NE 12735 12848 12593 | 12616

S SR 10 sB 15409 15897 14953 | 15028

N16 Duck Street (N4 to R'about) # 8 4843 482D 4536 | 4896

N16 Duck Street (R'about to N4) L WE 8384 8132 B9 | BAOS

MN15 Rosses Point to Elm Gardens i HE 20 4823 745 Tord

N15 Elm Gardens to Rosses Point ® B | i HIDA Ble | daa

R 288 Tro thel 13 NE 3314 3348 3349 | 3321

S AT 13 SB 2721 2585 3400 | 3397

B ey 14 EB 3561 2561 3561 | 3561

R ey e 14 WB 3750 3750 3750 | 3750

i
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JACOBS

2047 AADT (Per Direction)

Direction

Link Name DM ‘ OP1A_S1A ‘ OP3 ‘ OP12
Shod walk 15 EB 1271 1128 1354 | 1337
Short walk 15 we 2336 2302 2484 | 2484
16 St or Aboais RaboE 16 NE 3037 3015 3367 | 3290
s T A AL 16 sB 1672 1519 2903 | 2642
Ballytivnan Road 17 NE 1443 1364 1353 | 1388
Balltivnan Road 17 sB 2966 2381 2468 | 2443

Clarion Read 18 EB 581 581 582 574
Clarion Road 18 wB 1799 1777 2014 | 1755
N15 Shannon Eighter to Elm Gardens 1% NB 8364 8609 8519 | 8485
N15 Shannen Eighter to Elm Gardens 19 SB 8716 9873 8800 | 8ess
N15 Lisnalurg to Shannon Eighter 20 NB 7892 8141 8125 | 8049
N15 Lisnalurg to Shannon Eighter 2 o8 o7 9038 8106 | 8088
oo il 21 NE 1214 1090 173 | 1190
Hareri 21 s8 2177 1946 1888 | 1837
N15 Lisnalurg to Teesan 22 NE 8192 8511 8258 | 8220
N15 Lisnalurg to Teesan 2 SB | 8045 9273 8056 | 8050

L - 3407 - 22 (Lisgorey) 23 EB 657 657 657 657

L - 2407 - 22 (Lisgorey) 23 we 644 644 644 44

L - 3407 - 0 (Carncash) 24 EB 122 163 192 78

L - 3407 - 0 (Carncash) 24 WEe 140 180 152 107

L - 7422 - 0 (Rathbraughan Lane) % EB 842 346 74 | 113
L- 7422 - 0 (Rathbraughan Lane) 2 we | 1473 433 240 | 265
T R 2 EB 2418 2397 2750 | 2672
NAE East of Abbvie Rabout 26 wa 1322 1168 2553 | 2291
old Bundoran Road = NE 1936 1709 1373 | 152
old Bundoran Road & sB 2387 1388 966 | 1267

NAG (L - 3406 - OtoL - 7416 - 0) 2 NE 1780 1415 s .

i

A
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AADT Comparison (2047)

Map 2047 AADT (Per Direction)

Direction
Link Name Reference oM ‘ OP1A_S1A [ aps ‘ o513
N16 (L - 3406- OtoL - 7416- 0) L SB 1842 602 = =
N16 (L-7415- OtoL - 7416 - 0) - NB 1738 17 - -
N1B (L-7415-0toL - 7416 - 0) 29 SB 1732 122 =
N16 (L - 3404 - OtoL - 7411 - 0) =0 NE 1839 . -
N16 (L - 3404 - Oto L - 7411 - 0) 20 <8 1813 - s
L - 90102 - {Scotsman Walk) 2 EB 267 267 337 | 296
L - 90102 - (Scotsman Walk) E2 WB 249 207 258 | 252
R291 Resses Point Road 32 NE 1248 1252 1252 | 1251
R291 Rosses Point Road 52 sB 1652 1652 1656 | 1656

4.3 Sensitivity Test 2 - Objective 2

Objective 2 was to efficiently cater for strategic traffic to Sligo City Gateway (NSS). This KP| was assessed
using journey times from the N16 at the Leitrim boundary to Sligo city centre for the Do Minimum and the three
sensitivity options considered in Sensitivity Test 2.

The 2047 AM, IP and PM peak journey time comparisons for the Do Minimum and three emerging route options
between the Leitrim county boundary and Sligo city centre are presented in Table 4.5. For information
purposes, Option 1A_S1A includes two journey times. The two journey times are when using the proposed N16
and using the existing N16. These indicate that there is not much difference in the AM and IP journey times to
the city centre when using the proposed N16 or the existing N16 in Option 1A_S1A. Overall, Option 5 recorded
the shortest journey time followed by Option 12 and Option 1A_S1A.

For illustration purposes the Opt 1A_S1A routes using the proposed N16 (green) and existing N16 (red) are

shown in Figure 4.9 below. In this example the length of the green route using the proposed N16 to the city
centre is 10.54 km, while the length of the red route using the existing N16 is 10.70 km.
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Figure 4.9: Joumey Time routes illustration {Opt 1A_S1A) for the proposed N16 (green) and the existing N16 (red)

Table 4.5: Sensitivity Test 2 - Joumey Time Comparison for 2047 AM, IP and PM peak inbound

Modelled Journey Time (mins)

Scenario Leitrim county boundary to Sligo City Centre
2047 AM 2047 IP 2047 PM
Do Minirmum 10:11 10:03 10:53
Do Minimum Opt 1A_S1A (Proposed N16) 9:55 913 9:30
Do Minimum Opt 1A_S1A (Existing N16) 9:53 946 10:44
Do Minimum Opt 5 8:56 8:50 9:48
Do Minimum Opt 12 213 9:08 10:01
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44 Sensitivity Test 2 - Objective 3

Objective 3 was to assess the impact on future pedestrianisation of Sligo city centre. The KPI assessed as part
of this objective was the traffic volume changes on links within Sligo city which are presented in Table 4.6
below. This table details the changes in 2047 AADT flow across the three assessed sensitivity scenarios when
compared with the 2047 Do Minimum scenario. For ease of reading, percentage difference changes of greater
than +15% have been coloured dark red indicating a notable increase in vehicular traffic. Percentage difference
changes of greater than -15% have been coloured dark green indicating a notable decrease in vehicular traffic.
Smaller percentage changes of between 0% to +15%, and 0% to -15% have been coloured light red and light
green respectively.

As can be seen in Table 4.6 there were only two instances in Sensitivity Test 2 in which a city centre link
indicated a percentage change of more than +/- 15% of the Do Minimum scenario. These were the R286
westbound in Option 5 (37.2%) and Option 12 (37.0%). Option & and 12 are likely to increase traffic flows on
the R286 Connaughton Road, however this is a main traffic route (as stated in the SEDP) into the city centre
from the existing N16 and not a heavily pedestrianised area when compared to other parts of the city centre
which have a much higher pedestrian footfall.

All other city centre links experienced smaller changes in flows of between +/-15%. Most of these smaller
percentage changes were positive reductions in city centre traffic volumes.

Table 4.6: Sensitivity Test 2 - 2047 Sligo City Centre Traffic Volume Changes

: 2047 DM 2047 DM_OP1A _S1A 2047 DM_OP5 2047 DM_OP12
Link Name

Flow Flow Diff % Diff Flow Diff % Diff Flow Diff % Diff

R292 Hyde Bridge (EB)
(one way) 8107 8097 | -10 | -0.1% | 8060 | -47 | -0.6% | 8061 | -46 | -0.6%

R286 WB (at jct with City
View) 1830 | 1694 |-136| -7.4%

R286 EB (from Holburn St

jet) (one way) 11570 | 11494 | -76 | -0.7% |11275(-295] -2.6% |11317| -253 | -2.2%
R286 EB (towards Holburn

St jet) (one way) 11899 | 11714 | -185| -1.6% |11370|-529] -4.4% | 11348] -551 | -4.6%
R870 Markievicz Rd NB 2520 2528 8 0.3% | 2521 | 1 | 0.0% | 2520| O | 0.0%
Holborn St NB 2369 2246 |-122 | -5.2% | 2327 | -41 | -1.7% | 2345 | -24 | -1.0%
R286 WB (at Ulster Bank)

{one way) 2883 2892 9 0.3% | 2877 | -5 |-0.2% | 2886 | 3 | 0.1%
R286 W8 (at jct with

Stephen St) (one way) 2882 2892 | 9 | 0.3% | 2877| -5 | -0.2% ]| 2886| 3 | 0.1%

Bridge 5t (SB) (one way) | 11472 | 11107 | -365| -3.2% |11593] 121 ] 1.1% |11587| 115 | 1.0%
R286 EB (at jct with City

View) 1712 1747 35 2.1% | 1738 | 27 | 1.6% | 1722 10 0.6%
R286 5B (to Bridge St)
(one way) 14354 | 13999 | -355 | -2.5% |14470| 116 | 0.8% |14473| 119 | 0.8%

R286 NB (to R870
Markievicz Rd) (one way) 10990 | 10989 | -1 | 0.0% |10937| -52 | -0.5% |10946| -43 | -0.4%
R870 Markievicz Rd SB 3100 3033 | -67 | -2.2% | 2858 |-242| -7.8% | 2891 | -210 | -6.8%
Holborn 5t SB 2698 2466 | -231 | -8.6% | 2422 |-275(-10.2%] 2375 | -323 |-12.0%
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4.5 Sensitivity Test 2 - Objective 4

Objective 4 was to assess the operational efficiency of key city centre junctions. The KPI assessed as part of
this objective was the Volume / Capacity ratios of the key city centre junctions which are presented in Table 4.7
to Table 4.9 below. These tables detail the AM, IP and PM peak periods for 2047. For ease of reading, Volume
/ Capacity ratios of less than 50% were coloured green, between 50% — 85% inclusive were coloured amber
and over 85% were coloured red.

Across all scenarios most of the Volume / Capacity ratios of the key city centre junctions were under 50% with a
small number of junctions between 50% - 85% inclusive. No junctions had a Volume [/ Capacity ratio of over
85%.

Overall, the worst preforming junctions were node 619 and node 516 which across the three emerging options
recorded a varying Volume / Capacity ratio of between 50% - 85% in the 2047 AM, IP and PM peaks. MNode
619 is the signalised junction of the R292 / O'Connel| Street / Fish Quay. Node 516 is the priority junction of the
R292 Wine Street and Quay Street. Both of these junctions are adjacent to each other in the centre of Sligo

city.

Figure 4.10 below illustrates the location of the nodes in Sligo city centre.
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Figure 4.10: Sligo City Centre junction node numbers
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Table 4.7: Sensifivity Test 2 - 2047 AM — City Centre Junctions Volume/Capacity Ratios

DM OP1A_S1A OP5 OP12
Node no. | V/Cratio (%) | Node no. | V/C ratio (%) | Node no. | WC ratio Node no. | V/C ratio (%)

304 17.0 304 16.9 304 189 304 183
305 58 305 58 305 6.1 305 6.2
501 25.2 501 24.8 501 253 501 5.2
502 323 502 327 502 31T 502 T
503 27.8 503 274 503 26.8 503 26.8
504 237 504 23.3 504 2341 504 232
505 19.8 505 19.3 505 19.9 505 18.8
506 14.7 506 14.7 506 167 506 16.8
507 10.8 507 10.7 507 123 507 123
508 16.0 508 155 508 16.4 508 16.4
509 33 509 39 509 3.5 509 33

" 510 40.1 510 39.2 510 391 510 381

g

2 515 40.5 515 42.0 515 39.5 515 39.5

=

2

I.:; 516 516 516 516

Q

=

bt 517 17 .4 517 16.9 517 178 517 17.8
53 379 531 36.9 531 36.5 531 36.5
532 14.8 532 14.8 532 14.1 532 141
533 208 533 202 533 212 533 21.2
534 686 534 6.3 534 T 534 7.0
538 14.5 538 161 538 15.1 538 15.2
550 95 550 9.0 550 8.0 550 9.0
564 6.0 564 7.0 564 49 564 50
569 14.9 569 151 569 157 569 15.7
619 619 619 619
623 247 623 246 623 257 623 256
624 33.9 624 33.9 624 35.0 624 350

JACOBS

i
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A
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DM OP1A_S1A OP35 OP12

Node no, b ode no. | V/C ratio (%) Node no. | VIC ratio Node no. | VIC ratio (

OP5
Node no. | W/
305 6.0 305 55 305 L g 305 55
501 16.8 50 16.6 50 16.9 M 16.8
502 247 502 2o 502 241 502 242
503 24.4 503 23.7 503 231 503 231
504 23.2 504 231 504 226 504 227
505 232 505 22.6 505 23 505 231
506 9.8 506 2.9 506 11.8 506 | 117
. 507 8.7 507 8.4 507 10.2 507 10.2
g
z 508 275 508 26,6 508 27.7 508 277
=
% 509 8.9 509 8.9 509 8.9 509 8.9
S
.g' 510 38.6 510 38.8 510 385 510 385
515 174 515 19.0 515 17.0 515 17.0
516 516 516 316
517 255 517 247 517 258 517 258
5M 39.2 54 39.0 531 392 51 392
532 228 532 229 532 229 532 229
533 N9 533 308 533 322 533 322
534 5.6 534 5.4 534 S 534 5.7
538 20.5 538 20.6 538 207 538 20.7
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DM OP1A_S1A OP5 E_JP12
Node no, | V/C ratio nde no. ratlo (%) | Node no. | VIC ratio Node no. | W/C ratio (

564 25 564 4.9 564 2.5 564 25
569 19.8 569 20.2 569 201 569 20.1
619 619 619 619

623 17.6 623 17.5 623 177 623 15
624 23.1 624 23.4 624 237 624 23.5
626 5.1 626 5.0 626 5.2 626 52
627 14.4 627 14.0 627 16.6 627 16.5
628 35 628 37 628 35 628 5

Table 4.9: Sensitivity Test 2 - 2047 PM - City Centre Junctions Volume/Capacity Ratios

City Centre Junctions

DM OP1A_S1A OP5 oP12

Node no. | V/Cratio (%) | Node no. | V/C ratio (%) | Node no. | V/Cratio (%) | Node no. | VIC ratio (%)
305 6.6 305 6.8 305 6.1 305 6.2
501 271 501 26.2 501 26.5 501 26.9
502 34.3 502 346 502 34.0 502 342
503 26.6 503 26.5 503 264 503 26.2
504 238 504 23.8 504 238 504 238
505 30.1 505 303 505 302 505 302
506 14.7 506 148 506 158 506 158
507 12.8 507 13.0 507 13.4 507 133
508 34.5 508 344 508 345 508 34.5
509 7.4 509 75 509 7.4 509 74
510 38.0 510 378 510 378 510 379
515 26,3 515 284 515 26,1 515 26.1
516 516 516 516
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DM OP1A_S1A OP3 OP12
Node no. | WCratio (%) | Node no. | VIC rati Node no. | VIC ratio (%)

517 a2 517 350 517 35.2 517 253
53 531 53 53

532 331 532 233 532 327 532 328
333 44.6 533 449 533 451 533 449
534 12.6 534 129 534 131 534 128
538 3.7 538 328 538 322 538 318
350 a7 950 83 350 8.4 350 9.4
564 49 564 6.8 564 4.8 564 4.8
369 36.3 569 384 569 g 569 388
619 619 619 619

623 20.0 623 200 623 20.0 623 201
624 26.4 624 25T 624 274 624 275
626 238 626 1.9 626 26 626 25
627 21.0 627 211 627 217 627 218
628 4.9 628 53 628 4.6 628 4.7
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4.6 Sensitivity Test 2 - Objectives and KPls Summary

To summarise the Sensitivity Test 2 objectives and identify the higher scoring options a summary table has
been created. Table 4.10 below indicates that Option 1A_S1A and 5 perform the best at complying with the
Sensitivity 2 strategic objectives. Each of the options generally performs well against the objectives but in the
circumstances in which it was deemed that an option did not score so well against an objective these are
outlined below.

The proposed N16 AADT close to the junction with the N15 in Option 1A_S1A is quite low particularly in the
northbound direction. This indicates that the proposed N16 is not well utilised in this option and that vehicles
are using alternative routes. Option 5 and 12 both showed similar traffic patterns with traffic volumes on the
propesed N16 alignments increasing closer to Sligo indicating that these routes generally cater for the demand
to Sligo. However it was Option 5 that catered for the higher demand levels. AADT on the N15 was highest in
Option 1A_S1A due to the proposed N16 intercepting the N15 to the nerth in this scenario.

In Chjective 2 the journey times for route two to Sligo city centre were approximately 10-11 minutes for the Do
Minimum Sensitivity Test 2. The three emerging options all performed better with journey times of between 8-
10 minutes, but it was Option 5 which recorded the quickest journey times to the city centre closely followed by
Option 12.

In Objective 3 two of the emerging options recorded city centre traffic volume changes greater than +15% of the
Do Minimum Sensitivity Test 2. Option 5 and 12 each had one link with a traffic volume change greater than
+15% (both of which were on the R286 Connaughton Road).

For each of the emerging options Objective 4 identified two junctions as the worst performing in terms of city
centre Volume / Capacity ratios. These junctions were the signalised junction of the R292 / O'Connell Street /
Fish Quay and the priority junction of the R292 Wine Street and Quay Street, both adjacent to each other in
Sligo city centre. However, the Volume / Capacity ratio of both junctions was within the 50% - 85% category in
each emerging option, and so not deemed severe. None of the emerging options recorded a V/C ratio greater
than 85% in Sensitivity Test 2,
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Table 4.10: Sensitivity Test 2 - Objectives and KPls Summary

Objective KPI Option 1A_S1A Option 5 Option 12
Effectively cater |AADT on N16 &
1 for strategic  |AADT on N15
traffic AADT on N4
Efficiently cater
for strategic . _
Journey Times from N16 at Leitrim
2| traffic to Sligo 4 -
City Gateway Boundary to Sligo City Centre
(NSS)

Impact on future
pedestrianisation |Traffic volume changes on links
of Sligo City  |within Sligo City Centre
Centre
Operational
efficiency of key |V/C ratios of key junctions within
City Centre Sligo City Centre
junctions
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5. Sensitivity Test 3 — N16 Abbvie Roundabout to EIm Gardens
(East / West Link)

5.1 Introduction

This section details the one Strategic Objective and the results of the KPI as described in Table 1.3. Sensitivity
Test 3 was the testing of the emerging schemes with the inclusion of a N16 Abbvie Roundabout to Elm Gardens
East / West Link. The sensitivity test was focussed on determining the likely usage of the potential link. The
comparison of KPls achieved in this sensitivity test will quantify how well each option achieves the Sensitivity 3
objective.

5.2 Sensitivity Test 3 - Objective 1

Objective 1 was to effectively cater for strategic traffic. The KPIs assessed as part of this objective were the
AADTs on the W16, N15 and the East / West link between the N16 Abbvie roundabout and Elm Gardens in
place. The results of these KFls are detailed below.

521 Sensitivity Test 3 - AADT on the N16

The 2047 AADT at various critical locations on N16 alignment are presented in Table 5.1. The locations of the
N16 AADT values are illustrated in Figure 5.1 to Figure 5.4 showing the different option arrangements and
configurations for the Do Minimum and the three sensitivity options considered in Sensitivity Test 3.

It can be seen that in the Do Minimum fraffic volumes increase on the approach to Sligo, but reduce slightly to
the south of the N16 junction with the L-3407-22 due to traffic using the L-7422-0 as an alternative route to the
N16. At reference point 5 the impact of the Sensitivity Test 3 on the Do Minimum indicates that northbound
AADT will decrease by approximately 100 (to 2331) and southbound AADT will decrease by approximately 100
(to 1382).

Option 1A_S1A shows similar patterns of traffic using the N16, with greater reductions in traffic on the N16 as it
gets closer to the N15. This highlights that traffic demand on the N16 is focussed more within Sligo and resuits
in this demand utilising the existing N16 route as an alternative to the proposed alignments. At reference paint
4 the impact of the Sensitivity Test 3 on Option 1A_S1A indicates that the northbound AADT will remain
relatively unchanged (at 440) and the southbound AADT will decrease by approximately 200 (to 1343).

Options 5 and 12 showed similar traffic patterns with traffic volumes on the proposed N16 alignments increasing
closer o Sligo. This suggests that these routes generally cater for the demand to Sligo, with limited use of the
alternative routes to the N16. In Option 5 at reference point 5 the impact of Sensitivity Test 3 on the northbound
AADT is an increase of approximately 100 (to 3013), while the southbound AADT also indicates an increase by
approximately 70 (to 2749). |n Option 12 the biggest impact of Sensitivity Test 3 is at reference point 6 at which
the northbound AADT is indicated to increase by approximately 250 (to 2974), while the southbound AADT also

indicates an increase by approximately 200 (to 2745).

Option 5 caters for the highest demand levels (albeit by a small amount) of the three emerging options in
Sensitivity Test 3.

Table 5.1: Sensifivity Test 3- N16 2047 AADT Comparisons

i N16 2047 AADT (Per Direction)
Reference | Direction

DM OP1A_S1A | OPS | 0OP12

1 NB 1839 1839 1839 | 1839
1 SB 1813 1813 1813 | 1813
2 NB 1839 1839 1838 | 1839

4-305

, SLIGO
COUNTY COUNCIL

| National Roads Project Office, Sligo County Council | Nt




N16 Sligo to County Boundary

Route Selection Report, Volume 2, Engineering, PART A

N16 Key Performance Indicator Sensitivity Testing

JACOBS

Map N16 2047 AADT (Per Direction)
Reference | Direction
DM OP1A_S1A OP5 | OP12
2 SB 1813 1813 1813 1813
3 NB 1738 1839 1776 1766
3 SB 1732 1813 1743 1741
4 NB 2454 440 1726 2460
4 5B 2304 1343 1693 2338
=1 NB 2331 303 2858
5 EB 1382 2749 2719
1 NB - - 2074
(3] SB - - 2745
2=
- »
f -
-
-
-
-
= .
.
-
-
e — /—p\ 5
—t Dy
i
- —-- 0 |
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Figure 5.1: SATURN Model Do Minimum
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Figure 5.2: SATURN Model Option 1A_S1A
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Figure 5.4: SATURN Model Option 12
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5§22 Sensitivity Test 3 - AADT on the N15

The AADT values on the section of N15 adjacent to the N16 alignment are presented in Table 5.2 below. The
locations of the N15 AADT values are illustrated in Figure 5.5 below. The section of the N15 in question spans
just north of where the proposed N16 intercepts in Option 1 to the signalised junction of the R291 Rosses Point
Road.

It can be seen that on the N15 north of where the proposed N16 intercepts it (AADT 1), the northbound and
southbound flows are relatively constant across all the scenarios.

The northbound and southbound flows on the N15 immediately south of where the proposed Option 1 N16
intercepts it (AADT 2) have been included indicating that the southbound AADT is approximately 700 greater
than the northbound in Option 1A_S1A. Throughout all the reference points on the N15, Option 1A_S1A has
the highest AADT owing to the proposed N16 intercepting the N15 in this option, while Option 5 and 12 show
similar AADT levels with the Do Minimum scenario.

Table 5.2: Sensifivity Test 3 - N15 2047 AADT Comparisons

N15 2047 AADT (Per Direction)
Direction

DM OP1A_S1A

1 NE 86298 8345 8291 8273
1 SB 8123 8143 8117 | 8080
2 NE = 8607 = =

2 SB - 9310 - -

3 NB 8363 8628 8345 | 8383
2 SB 8188 9327 8181 a191
4 NB 8329 8589 8312 | 8360
4 SB 7714 8757 7713 | 7719
5 NB 9578 9703 9610 | 9609
5 SB 8519 9613 8518 | 8521
B NB 6377 6725 6260 | 6229
5] SB 6809 7392 6212 | 6214

4-309

}S{j’{ ‘01\(1:"
) COUNTY COUNCIL
| National Roads Project Office, Sligo County Council | Nk




N16 Sligo to County Boundary

Route Selection Report, Volume 2, Engineering, PART A

N16 Key Performance Indicator Sensitivity Testing JACOBS

5 X 5 * 4 \
\ _."/ | /
\ il Opt 3 Proposed N1§3wercept_ i

/ ¥, -

R291 Rosses Point Road \\y g

5 : Fi - e
——— % £ ot B
= A o ES e

o —— ,

Figure 5.5: Sensitivity Test 3. N15 AADT Locations

523 Sensitivity Test 3 - AADT on the N16 Abbvie Roundabout to EIm Gardens East / West Link
The AADT values at locations on the N16 Abbvie Roundabout to Elm Gardens East / West Link are presented
in Table 5.3 below. The locations of the East / West Link AADT values are illustrated in Figure 5.6 below.

The locations of the AADTs are on the section of the East / West Link between the N15 in the west and the N16
Abbvie roundabout to the east.

Option 5 caters for the highest demand levels (albeit by a small amount) of the three emerging options in
Sensifivity Test 3.

Table 5.3: Sensifivity Test 3 - East ] West Link 2047 AADT Comparisons

Map East / West Link 2047 AADT (Per Direction)
Reference | Direction
OP1A_S1A OP5
1 EB 2695 3138 3279 3243
1 WB 4186 3895 4323 | 4315
2 EB 659 658 1318 1275
2 wB 464 467 997 985
3 EB 71 68 723 685
3 WwB 143 144 668 662

, SLIGO
COUNTY COUNCIL

| National Roads Project Office, Sligo County Council | Nt

4-310



N16 Sligo to County Boundary Route Selection Report, Volume 2, Engineering, PART A

N16 Key Performance Indicator Sensitivity Testing JACOBS

Figure 5.6: Sensitivity Test 3 - East / West Link AADT Locations

5.24 Sensitivity Test 3 - Wider Sligo Network AADT

Figure 5.7 and Figure 5.8 outline the locations considered on the wider Sligo network in the context of the
introduction of the different N16 option alignments. The findings are presented in Table 5.4.
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Figure 5.7: AADT Location Map - Sligo Town
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Figure 5.8: AADT Location Map — N16 Corridor
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Table 5.4: Sensifivity Test 3 - 2047 AADT Comparisons N16, N15 and N4

AADT Comparison (2047)

JACOBS

Map 2047 AADT (Per Direction)
Link Name Roference | 00" om | OP1A_S1A ‘ OP5 ‘
Hughes Bridge 1 NE 12032 12192 | 12037 | 12038
HiigHes Biidige 1 sB 14838 15524 14719 | 14723
Hyde Bridge 2 NB 9237 9121 9235 | 9233
Bridge Street 3 SB 11250 10753 | 11403 | 11399
Baraeoue Bridgs 4 NE 3878 3859 3878 | 3878
e T 4 S8 1793 1629 1763 | 1762
N4 North of Summerhill R'about 2 HE 10784 10805 10818 | 10812
N4 North of Summerhill R'about 5 S8 11571 11512 | 11471 | 11474
N4 Chureh HilllJohn Street to Sraid an Fhiona 6 NE 13710 13781 13698 | 13696
(S5-56)
N4 Sréid an Fhiona to Church HilllJohn Street 6 sB 10922 10854 10831 | 10832
(S6-85)
N4 Sréid an Fhiona to Wine Street (S6-57) v NE 13266 13243 | 13224 | 13224
N4 Wine Street to Sréid an Fhiona (S7-S6) 7 S8 10643 10583 10546 | 10550
N4 Wine Street to Finiskin Road 8 NB 10586 10881 10556 | 10558
N4 Finiskin Road toWine Street & =B ezs Tngre: | “THeel |0
N4 Finiskin Road to Ballast Quay 7 NE 7987 8091 7965 | 7968
N4 Ballast Quay fo Finiskin Road ® S8 9626 9586 9530 | 9534
N4 Markievicz Road to Duck Street L NE 11666 11888 11578 | 11582
N4 Duck Street to Markievicz Road a S8 15213 15607 14636 | 14637
N16 Duck Street (N4 to R'about) i EB 4993 4863 4991 | 4982
N16 Duck Street (Riabout to Nd) 11 wB 6563 6535 6527 | 6526
N15 Rosses Point to Elm Gardens 12 N3 6377 6725 6260 | 6229
MN15 Elm Gardens te Rosses Point 12 SB 6809 7382 6212 | 6214
R 286 - The Mall 18 NE 2987 3016 3007 | 3004
FeoRE —ThS Ml 13 sB 2464 2407 3177 | 3177
SRR i 14 EB 3561 3561 3561 | 3561
R286 - Hazelwood Road i wa w50 | 3750 3750 | 3750
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2047 AADT (Per Direction)

OP1A_S1A ‘

JACOBS

OP5 ‘ OP12

Link Name

Short walk 15 EB 1218 1081 1214 1218
ot 15 WB 2012 2030 2010 | 2011
N16 South of Abbvie R'about 16 NE 2420 2401 2445 | 2444
e e SR 16 S8 1398 1194 2236 | 2239
Ballytivnan Road 1 bl 3329 3008 3438 | 3431
Ballytivnan Road 17 sB 4202 3941 3963 | 3962

Claion Road 18 EB 498 499 491 495
R 18 WB 1929 1868 1954 | 1954
N15 Shannon Eighter to Elm Gardens 1 HB wTe o703 9610 | 9609
N15 Shannon Eighter to Elm Gardens 19 sB 8519 9613 8518 | 8521
N15 Lisnalurg to Shannon Eighter 20 NB 8329 8589 8312 | 8360
N15 Lisnalurg to Shannon Eighter = S8 7714 8757 7713 | 7718
Holborn Hill 21 NE 2982 2746 3072 | 3088
Hebom: Hill 21 sB 2597 2425 2488 | 2488
s AT b T aaman 22 NB 8305 8625 8288 | 8336
N5 Lisreiralo Tassan 22 sB 8101 9299 8095 | 8104

L - 3407 - 22 (Lisgorey) s EB 657 657 657 | 657

L - 3407 - 22 (Lisgorey) 23 WwB 644 644 644 644

L- 3407 - 0 (Cameash) “ EB 69 110 67 2%

L - 3407 - 0 (Camcash) % wB 58 108 59 29

L - 7422 - 0 (Rathbraughan Lane) L EB 880 376 0 0

L - 7422 - 0 (Rathbraughan Lane) % wa 1363 385 0 0
S 26 EB 2331 2312 3013 | 2074
N e or LD Rl 26 WB 1382 1181 2749 | 2745
OB e 27 NB 1554 1275 890 | 881
Sia B s 27 sB 2530 1633 1164 | 1161

N16 (L - 3406 - Oto L - 7416 - 0) 28 MB 1780 1426 _ P
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AADT Comparlson (2047)

Map

JACOBS

2047 AADT (Per Direction)

Direction
Link Name Reference OP1A_S1A ‘ OP5 ‘ OP12
N16 (L-3406-OtoL- 7416-0) = i ez | 603 ) .
N1B(L-7415-0to L - 7416 - 0) “ i b e ) i
N1 (L-7415-0to L - 7418 - 0) 4 88 1732 122 ) )
N16 (L - 3404 - Oto L - 7411 - 0) o NB 1838 ) ) )
N16 (L - 3404 - Oto L - 7411 - 0) 50 2k 1814 . ) .
L~ 80102+ (SEatsman Wall) 31 EB 261 213 250 296
[~ 0102 (Scotsan WAl 31 WB 983 748 1020 | 1022
R291 Rosses Point Road 42 NB 1 e B39 8%
32 SB 1656 1660 1657 | 1652

R291 Rosses Point Road
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5.3 Sensitivity Test 3 - Objective and KPls Summary

To summarise the Sensitivity Test 3 objective and identify the higher scoring options a summary table has been
created. Table 5.5 below indicates that Option & and 12 perform the best at complying with the Sensitivity 3
strategic objectives. Each of the options generally performs well against the objectives but in the circumstances
in which it was deemed that an option did not score so well against an objective these are outlined below.

The proposed N16 AADT close to the junction with the N15 in Option 1A_S1A is quite low particularly in the
northbound direction. This indicates that the proposed N16 is not well utilised in this option and that vehicles
are using alternative routes. Options 5 and 12 both showed similar traffic patterns with traffic volumes on the
proposed N16 alignments increasing closer to Sligo indicating that these routes generally cater for the demand
to Slige. However it was Option 5 (by a small margin) that catered for the higher demand levels on the N16.

AADT on the N15 was highest in Option 1A_S1A due to the proposed N186 intercepting the N15 to the north in
this scenario.

The East / West Link AADTs indicated that Option 5 and 12 would have the higher usage with little difference in
flows between the two options. Option 1A_S1A indicated that the East / West Link would not be as well utilised

when compared with Options 5 and 12,

Table 5.5; Sensifivity Test 3 - Objectives and KPls Summary

Option 12

Option 1A_S1A Option 5

Objective KPI

Effectively cater |AADT on N16
1 for strategic  |AADT on N15
traffic AADT on East / West Link

Medium Preference
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6. Summary and Conclusions

This Key Performance Indicator Sensitivity Testing Technical Note has assessed a series of KPIs against the
list of predefined objectives across three Sensitivity Tests. From the summary tables below it can be seen that
Option 5 has obtained the best rank with an overall score of 21 points. Option 12 obtained second rank with 23
points, followed by Option 1A_S1A in third rank with a score of 25 points. Based on the findings of this
Technical Note, Option 5 is the recommended option.

Table 6.1: Sensitivity Test 1 — No Eastern Garavogue Bridge

Objective KPI Option 1A_S1A | Option s Option 12
Effectively cater [AADT on N16 3 ]
1| forstrategic  |aADT on N15
‘traffic AADT on N4

Efficiently cater
2| for strategic
|| national traffic
Efficiently cater
for strategic
3| traffic to Sligo
City Gateway
(NsS)

|loumey Times from N16 at Leitrim
cary to N4/N1E/N1S lunction

[loumey Times from N16 at Leitrim
Boundary to Sligo City Centre

MNumber of V/C ratios broken into
Road network to |sands throughout entire Sligo

4| cater for future |modelled network, F.g. number of
traffic junctions >B5%, 50% - B5% and
<505

Impact on future

pedestrianisation |Traffic volume changes on links
of Sliga City  |within Siiga City Centre

Centre

[ Overall Score| 10 i g | 10 _I

Table 6.2: Sensitivity Test 2 — City Centre Pedestrian / Cycle Priority

Objective KPl Option 1A_S1A Option 5 Option 12
Effi y cater |AADT onN16 3 E
1 for strategic  |AADT onM1s
traffic AADT on N4
Efficiently cater
for strat
3| “;o :h:o Joumey Times from N16 at Leitdm
ity G |8v |Boundary to Sligo City Centre
[nss)

Impact on future
pedestrianisation | Traffic volume changes on links
of Sligo Gty |within Sligo City Centre
centre
Operational
efficiency of key |V/C ratios of key junctions within
City Centre Sligo City Centre
junctions

I Overall Score] ‘f_-ﬁ | B8 il 9 ﬂ
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Table 6.3: Sensitivity Test 3 — N16 Abbvie Roundabout to EIm Gardens (East / West Link)

Objective KPI Optlon 1A_51A Optlon 5 Optlon 12

Effectively cater |AADT on N16
1 for strategic  |AADT on N15
traffic AADT on Fast [ West Link

| overall scora| 7 | 4 I L3 |

Table 6.4: Combined Summary

Option 1A_51A | Option 5 | Option 12

Overall Score] 25 | 21 | 3
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