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Definitions and Ter ms

Term Definition
AACE Associfeotri crhe Advancement of
BEMU Bat tEdreyctric Multiple Unit
CACR Cork Area Commuter Rail
CAF Common Appraisal Framewor k
Cl Capital Il nvest ment s
CMA Cork Metropolitan Area
CMATS Cork Metropolitan Area Tr an
CSO POWSCAR Census of Anonymi sed Record
DART Dublin ATean®apid
DoT Department of Transport
DPER Department of Public Expend
ENEVAL Environment al Eval uati on Mo
E MU Electric Multiple Unit
| E larnréd Eireann
LRT Light Rail Transit
LT Lunchti me
MCA Mu +Qrii t eri a Anal ysis
NDFM Nati onal Demand Forecasting
NDP Nati onal Devel opment Pl an
NI FTI Nati onal I nvest ment Framewo
NPF Nati onal Pl anning Framewor Kk
NPV Net Present Value
NTA Nati onal Alrtahnosrp aryt
OB Overbridge
O&D Origin & Destination
OLE Overhead Line Equi pment
PSC Public Spending Code
PT Public Transport
SWRM Soutwast Regional Mo del
SAC Special Area of Conservatio
SAR Strategic Assessment Report
SDzZ Str atDeyied opment Zone
SET Signalling, El ectrical and
SPA Speci al Protection Area
SPR Strategic Park and Ride
SR School Run
TI 1 Transport I nfrastructure |Ir
TPSS Traction Power Substation
TSS Train Spevwvi tecation
TUBA Transport User Benefit Appr
UuBC Underbridge
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Cork Area Commuter Rail (CACR) Programme Project number: 60661524
Phase 2 Option Selection Report

Executive Summary

I nt cdd whn

The Cork Area Commuter Raill Programme (CACR) represe
net work in CorKk. It wi |l i mprove the atthrasdd vternaewesl
and reduce congestionmamtds etmé stsh ® ncso mrhuntperovreai | net wo

identified through the Cork Metropolitan Area Transpc

T I ntegration of the three existing rail corridors i
St atioovni,dipnrg a hi ghedstquemmegcthioon ht hrough the city
Full electrification, or alternative fuelling, of t

T Other infrastructure i mprovements (track enhancemen
capacityelababdt ypgrades such as | evel crossings clo
transformative “-munuoteapf raregquegmodymli(Qfutoan fcrue qgeer c y3)0 f
suburban rail net work in Cork

T Additional roildtimgdwdedkt d omébet t he potential of th

T Muknoidal integrated transport hub for the city proyv
from the private car and enhance attractiveness

devepment

T New stations at pri me regeneration sites, Par k & F
areas.

FigArélustrates the extent of the CACR Programme wit
corridor and stations

«
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./ To Charleville, Dublin, 2 =
o  Limerick, Galway, and \ ? > Ia.rnrOd.EIreann
Ny & s e Irish Rail
\exre® eel oy
ns! pant! >
< ----O---o----( )Ma|low
To Tralee =)
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.
"
-
.
.
.
.
-
-
-
.
.
"
=
.
.
.
ieassanns]
-
I
& no une o xon
al e g ount™ carie™® waale
O O O; O O
Cork
Kent Station O Fota
) Carrigaloe
Extent of the Cork Area Commuter Rail
programme () Rushbrooke
=== =uus= IntercityServices N, oCobh

O Existing Station

Fi gaEetent of CACR within the Cork Regi ol
The primary objective of the CACR Programme is to 'S

reducing transport congestion and emissions in the C
heavy rail system, proveéenti ngamdsiustagmateée, pshalfiec & &
i mprove the attractiveness of rail services. LCMATS en

Prepared for: larnréd Eireann AECOM
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mi nute services interval onate akcehn t| i Saendni wintbhe i tskerrou g h
bet ween Glounthaune and Kent.

Purpose of the Option Selection Report

The Option Selection Report is a Phase 2 deliverabl e
purpose is to examine the proposed opRempoarst efmem gdelgi
of the CACR Programme through a robust and systemati
optiwthm ch will ful fil the business needs and project
against a baselinenDo6éoMseril mam si tpuaztfierred option. W
Preferred Option emerging from this report will form
and wi |l be progressed for assessment within the Proj

Optilodhardft cati on and Selection Approach

With the core objectives and strategic context for th

critical programme | @olperde ptr§ owene degreeing options to
Each of tehretsse ies epmFeg@®ne@ptfiopoansach el ement were deve
coll aboration with i nterasalwedt alesh®lxdemr s awi tshiakkehol d

Cork City and County Council s.

Te programme aim for development of all options was
transport aeamios saichrisanienuda elheadway on eachk sadtiaom of
mi nute service bet ween Keanst sStta tdiiodn aannddC Mhleo uPrhtahsaeu nle ,S

Cork Area Commuter Rail programme
To support compact urban growth and contribute to reducing transport congestion and emissions in the
Cork Metropolitan Area by enhancing the existing heavy rail system, providing a sustainable, safe, efficient,
and integrated public transport service that will improve the attractiveness of rail services.

Emissions reduction 10-minute service Compact growth

) <+ )

Fleet type and size

Infrastructure Requirements

Depot Electrification Track and civils Signalling and Stations
options options options comms options options
Infrastructure programme

Fi gBKeHd ements indprimbmg itthenti fication proce

Power and Fleet Options

A new fleet for the CACR Programme wil |l be required
Cork and to cater for the increases in demand forec
significant i mpact on the number of train services tt

gener at e.

An initial l ong | ist of six options was identified
conventelenaltified system which utilises EMU (electri
line equi pment), BEMUuphbast)ebrnseldestysitemmuleil plaeat on

Prepared for: larnréd Eireann AECOM
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vehicles, hybrid systems which attempt to charge BEML

and finally, a system which is based on hydrogen powe
This |l ong lisgeldwasgr athieobalft 1 stage based on an as
technical feasibility. Thepreresenlittadasg nsiieabtelBjseécoédor

presedTabBtedo denti fy the best pEACR rpmwionggr aonpmei on f or t h

TabARower and Fleet Sift 1 Summary

Options Short List / MCA

Option 1: 1500V DC EMU with OLE

Option 2: 25kV AC EMU with OLE

Option 3: BEMU 1500V DC

Option 4: BEMU 25kV AC

Option 5: Dynamic BEMU with limited OLE

X <l x < I<I<

Option 6: Hydrogen

TabB:e Summary of Power and Fleet MCA Scoring

Oper at Pl anni
Cost Safet!Environ

OptionsCapital

Option
DC EMU wi
OLE

Option 2:
AC EMU wi

OLE
Option 3:
DC BEMU

Option 5:
Dynamic

A 1500V DC BEMU MmModattiedy @ahéectsdi dased systems relia
vehicles, was found to be the best performing fleet
| ower operating costs, reduced planning axidbielnivtiy.onl
includes the devel opment of a service network based
chargers at Mall ow, Bsltaartnieoyns Kemd tameal dvd pmdtet on

Infrastructure Requirements

Theignificant increaseé capaservycel 6ngguencgi ag), comk
a diesel to BEMU fl eet and the devel opment of eight
rail way i nfriddturdttiagatrreedl hiese changes are the same for
excepi$®md requires an additional turnback with chargi
costs would be slightly hghyhefrf sfeotr blryS S2maalsl ear rfelseud tt ,
i mplication is that the TSS2 infrastructure could ac:

Prepared for: larnréd Eireann AECOM



Cork Area Commuter Rail (CACR) Programme Project number: 60661524
Phase 2 Option Selection Report

O Mallow @ ey

Existing Station

New Station

Preferred Depot Location
Charging Facility
Overbridge Works
Underbridge Works
Level Crossing Closure

Little Carrigtwohill @ Water | |

Tivoli Dunkettle Island Glounthaune West Carrigtwohill Rock  Midleton

=xrsEE =)
Fota @

Carrigaloe

=& B0 0

‘ ™ Vv

Monard

6®

[ B

@ Kent @

Station

Ballynoe

Rushbrooke

Fi gGr eCACR Programme Infrastructure Inter ve

Service | mPpptoivems nt

Train Service Sopetciidns addwel o pleSddh)tnou tper osveirdvei cteh ei nlcOl u d
el ement s: ti metabl es, turnaround and charging strate
infrastructure requirements.

Af ter -la gltopnngo we®s $ sstues were the focus for subsequent

1. Prioritisation of Mi dl et on, or both Cob-Htand Miodl e

possible for all services to be through otthnrfieregd as
directly into the Blarney/ Mall ow branch.
2. Opti mal suburban ser whoéehpreviagii vre | §tadhdas ltelavoen ff r @mMm

Bl arankedy may not wmirnahée aeful telDrequency.

Three short |l i sted options were assefbgdr €eTe&BcSH , WiTtSH 2
i mpl insatfioor the fleet reqguirement, infrastructure r e
benefits. The infrastructure interventions Taebguei red |

Csummari zes the key positive and negative features of

Prepared for: larnréd Eireann AECOM
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TSS1

<

Project number: 60661524

TSS2a

Vol

4M 4M % o
e N <
\o—\ aMm 2B \o—\\ — 4M 48 &\ —2M
® \\\7‘\ KET——=2M ¥o——_2M \o—\._—%ﬂ
\———2C o o —
S — o
O O . o]
O O < g
Services Services Services
Intercity paths — Intercity paths — Intercity paths —

Midleton to Mallow =
Mideton to Kent
Cobh to Blarney
Cobh to Kent

Midleton to Mallovy =
Mideton to Blarngy s
Cobh to Kent

Midleton to Mallovy =
Mideton to Blarngy s
Cobh to Kent

Fi gDr eTSB®r tIOpsi dahmmar y

TabC:e TSHB®r t IOps i Bammar y

Option TSS1 TSS2 TSS2a
Significant improvements in services for passengers from
Cobh, in comparison to Do-Minimum, while through
services are operating on the corridor with the greatest
potential for economic and population growth (Mallow -
) . Midleton)
. Consistent with CMATS
Positive o .
features p'r|nC|pIes (six tph; cross Consistent O&D ; o )
city from Cobh) ( patterns for  Realistic alignment with
CACR services demand north of Blarney
Infrastructure allows for
scale up of commuter
services to Mallow if
required
) Interchange necessary from Cobh branch to west of Kent
. Irregular interval between
Negative .
Kent and Blarney or a wait __ . ,
features at Kent Third turnback facility and Reduced service to Mallow
charger in Mallow
Option TSS1, thei CMATSs Prpopmwassadd on the CMATS operati
services from both Midleton and Cobh, although some
The disadvantage is that services betweemeladntararmsad rBli
interval, rat hemitnhuare timd ereq@ul areql0red, or be held
regul arise the intervals. Neither alternative offers
Option TSS2,16@mhe&uReg,lindfefrevrasl a si mpl er customer prop
mi nute service intervals on each branch. Al Cobh se
Bl arney and beyond would change traiin.heAl IBIMirdleeyt omr d
Prioritising the Midleton branch is justified by its
number of new and existing stations. Thd tdemarud reasr
trainsets compasS®d. with 25
Options TSS2a, the Reduced sMal Ilvoaw i Gd mmwnt eorn STeSrSv2i cweh, e |
services to Mallow are reduced from four to two ser
operation and has | owertherrhandg cbshas | Oeweerheée marl
benefits than TSS1 and TSS2.
TablfdAd0compares the key metrics foraedcanadpteéebatedl!| eed

and

economic

Prepared for: larnréd Eireann
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TabbD:e Compari son of Key Metrics

TSS2a

Analysis EI 22SeMinim

Year
2030 20502030205€02030205020302050

Fleet Size  Trainsets (2050) 25 24 21

Public Transport

) ) 142,094 251,860 338,663 261,759 360,599 261,652 357,745 261,504 357,660
Daily Trips

Demand
Public Transport

forecast . 7.8% 11.5% 125% 11.9% 13.3% 11.9% 13.2% 11.9% 13.2%
Daily Mode Share

Irish Rail Boardings 14,853 14,151 19,193 20,418 28,576 20,265 28,809 19,484 27,830

Capital cost (2021
prices, N/A N/A N/A €1,207 m € 1196 million € 1161 million
undiscounted)

Costs Additional
operational cost per
annum (2021 prices,

undiscounted)

N/A N/A N/A €32 mill €31mion €31.1 mi

A Mudrtiiteria Analysis (MCA) of the TSS options was ur

Depart ment of Transport Common Appraisal Framewor k
Environment Ac Eeoqiolmyl, ity and Soci al Il nclusi on, Il nteg
Activity. An appreciation of constraints and opportu

project objectives | ed-ctroi ttetre ae stt@aiblltd hsehdriv@a, hodv es udo m
with the CAF and specificity for the CACR Progr amme.
subriteria: User Benefits, Reliability and Transport

Given the similaritises bbheweendrihttarTig®do®d boinmi | ar r e

The main difference identified was i n-ctrhie e‘rTroanns pQovretr
t he demand anal ysi s shows t hat TSS2 |l eads t o mor e
compl ementarity, or integration, with the rest of th

transport demand and mode share.

TabHEper e ssentthe summary MCA scoring of the three shortl
Mi ni mum alternative, based on the six CAF criteria.

TabH:e CACR Programme TSS Options

MCA Criter _Do_ TSS TSS2 TSS2
Minim

Summary Scoring of S

Scoring System for Service
Option and Depot Comparisons

Envi ronment

Economy

Some comparative advantage
over other options
Comparable

to other options

Some comparable

Access and Soc

Integration

disadvantages over other Safety and Sec

options

I n summariys, rTesS2mmnse ntdheed par ef erred opti on. It offers
service pattern. 1t has the highest forecast rail p a
because it meets customer demand betterprahbht hooghi deart

As there is not a tbe TBScbhmroddme&etboweermpproach may
i nfrastr uct meets thd requirerieBtSt? operate TSS 1, giving the fl exibil
through services fthe @abketorBharneg. i TSS2a is a val

Prepared for: larnréd Eireann AECOM
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be i mplemented on an interim basis while demand grow
term.

Al ignment with NIFTI

THE CACR Programme, as developedrépooughi sepsignsfprca
with NIFTI Mo d al and I ntervent-Miomi rhumrapfiiho eisn a® mpht
Tabh e

TabHk e CACR PrAlgrgmment wi th NIFTI Hierarchies
NI FTI Hierarchi DoMini mur CACR Progr

Active Trav

Modall Hi erarchPublic Tran

Pri vate Veh

Mai nt ai n

Opti mi se

Intervention H
| mprove

Ne w

Prepared for: larnréd Eireann AECOM
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1. |l ntroducti on

1.1 Pur pose

AECOM was appointed by larnréd Eireann (1 E) to wunder
(SAR), and the Phase 2 Concept, Feasibility and Opti ¢
Progr ammme Phase 2 OmRepont patb ecth etolle Phaspurpose of th
is@examine theppstwmosaeghthobust and systematic selectior
a preferred solutpomjosvdieci wielnlp afr altfi vie tamalbysied was |
on quantitative and qualitative f acitdoernst ifdoym rnegd &lrhu at i |
option.

1.2 Background

Th&€ACR Progrreapmmeesent s a transformati onal i nwed dtlment
i mprove the attractiveness of radbbsedot eaceolur agd m
congestion and emdrstsd otnesmmuienairrlovneet wor k i n déontk f wede

t hrough the Cork Metropolitan Area Transport Strateg)

f Integration of the three existing rail corridors |
St atioovni,dipnrg a hi ghedstquemmegcthioaon ht hrough the city

T Full electrification, or alternative fuelling, of

T Ot her infrastructure i mprovement s (track enhance
signalling canplaated, upgfadegs such as | evel cCrossi
accommodate a trnanmanf ourph@andiiege” frequencymi(dutoen cur
frequency) for the suburban rail net work in Cork

T Additional rolling stadacdck tpootkeentiimtlr odudeick tex imeedatng

T Mukntoidal integrated transport hub for the city pro\

from the private car and enhance attractiveness
devel opment

T New stations at pri me regeneration sites, Par k & |
areas.

Prepared for: larnréd Eireann AECOM
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_/ To Charleville, Dublin, PO =
Limerick, Galway, and Q * la_rnl'Od_Ell'eann
. Waterford ” Irish Rail

NS e aa‘\‘ee‘
«— sussQOuuuaQuuns

To Tralee

nd une o xon
e s\ S ouote?! 0".‘%“‘0 wiae
PN O O O
O O
Cork
Kent Station FEC
Carrigaloe
Extent of the Cork Area Commuter Rail
T programme Rushbrooke
== uuunn IntercityServices Cobh

O Existing Station

Fi g-i:Extent of CACR within the Cork Regi ol

This vision for thedé€KR€ERopedwbukthas bgeharminod Eire
and 2 IoHF Ptrhogf ect Management Pracedure Standard (Versi

Prepared for: larnréd Eireann AECOM
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1.3 Kegxppr Rieparhtr onol ogy

13.1 Strategic Assessment Report

The Strategic Assessment Report (SAI

deliverable to be delivered in the

Reform s ( DPER) Public Spending Coit .
process. The puriposAseéssmenStsinaeeg NTAPrOjeCt
tGhe ratio:alelfor t he i)_rog:amrlne Trhop Phasel:Scope
over nmen policy, particularly e

( NDP) and National Pl an nidiegs cFrriabmeesw otr andPurpose
the intervention required and all ow:

programme, al ong wi t h t he early i

i ndicators. The SAR iasltsoofi dpeortteinftii easy
the proposed scheme.

1.3.2 Schemeasibeapdartty

The Scheme Feasibility Report follo e
Report and is a Phase 2 deliverabl e i
constraints and feasi ble G6ACRt iPomg of
providing the rationale upon which t b €
subsequent Options Selection Report. - hoe
consider the requirements for the ¢ en
engirniereg and delivery solutions for on

133 Option Selection Report
I n accordance with Project Approval e
a Phase 2 deliverable that foll ows t i b
to exami ne etdhe pgrioomoss emerging from | i b
for deli CACR BfodgMa&mme h a robust anc |l e
approach to determine a preferred op NTAProjeCt f
project objectivess.s Tthhies orpetpioornts waigla Phase2: i n
select a preferred option. Wi t h re I s
emerging from this report wildl form Concept t h
project and will be progressetd Appr Development& hi
Report. Option Selection

134 Project Appraisal Report
The Project Appraisal Report is a P 1bl
Project Approval Guidelines (2020), ac (
Guidelines and the DOT Commonhé&ppea .
deliverable in the | ifecycle apprai ol
Report) and builds upon the preferre s e
Option Selection Report. The project o[
compaatri ve evaluation and initial app pr
activities underpinning the Prelimin as ¢
3 for the preferred option. Conseque ct
Report i s tt ot hdoosceunaecnt i vi ti es and dem he
be merit in the project.

Prepared for: larnréd Eireann AECOM
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1.4 Phase 1 anMietPhhoadsoel 029y

Fi gb-2,er ohrd Er oj ect Management $prroocveaduierddesy eSIt aonvdearrvdi ew o
project Phases, deliverabl es, fdoerl itvheer yd eovfe Cparpanteadit,s m
I nvest ments (Cl) Division.

Phase 4:

Planning & Phase 7: Close
Statutory Out Review
Process

Phase 1: Project
Scope &
Approvals

Phase 2: Project

Concept, Phase 5: Detail

Design & Tender

Feasibility & Process

Option Selection

Phase 6:
Contract Award,
Construction &
Implementation

Phase 3:
Preliminary
Design

Fi gu-2:e E PrMajneacgte ment Procedures

141 Phase 1 SAR

The Phase 1 Strategi c A sappeoses bye¢he IE Bdael mdu gu tSARQ 2 Wwaasnd h
been circulated among both internal and external sta
rational EACGRTr Prtchgarmdnmemadlar cri ti cal ofexameanbaegbo fit \
Government policy, tparr20déNddaird ryalt hlze Walogement Pl an (N
Pl anning Framework (NPF).

Thai mt b@€ACR Progrsaomnperal@mi @ut e ocereaclk of the three |
net wair kK hmian 8teg vi ce bet ween Glounfbaemei aadelde bty EtMAT |

The SR eltohpes programme objectives along witHtthe po
identifiesi mbtabhatdamtdi sreg,viard ri sks
142 Phase 2 Methodol ogy

The r @iem vpiactetoeprtniiodhesnt i f i ed tweme gdhev dleo BAR furt aer dur
foll ows:

T Demand modelling was undertaken to establish the f
T Powanfdl et iwenrse devel spepdport thesidentified servici
T Concept flesi grhe identified infrastructure require

devel oped
T The environmemnhianf rianspraecac iosf wend et € r mi ne d

T The capital and operational <costs for all options
T An obj exdhiveewement assMsikKOnénter i anMCrarpesdeasr t aken to
determine the preferred option, including economic

Prepared for: larnréd Eireann AECOM
11



Cork Area Commuter Rail (CACR) Programme Project number: 60661524
Phase 2 Option Selection Report

The options devel opmenatrcamdaapieg@h-&mdr pfrworctelssr det ai l

Phase 2 methodology, refer to XhKeéXRERGMW M2Z0@DPpdai sal |
XXX 2021.

Cork Metropolitan Area Transport Strategy
Cork Area Commuter Rail (CACR) Proposals
{inclusive of the 10min service objective)

CACR Phase 1 Strateg

CACR Phase 2

Demand Modelling &
Service Planning

Fuel/ Fleet Strategy

Infrastructure Environmental
Requirements and Constrains
Concept Design Assessment

Capital and Financial and
Operational Costs Economic Appraisal

Phase 2 Option Selection Report
and Project Appraisal Report

Phase 3 Preliminary Business Case

Fi gt-8B:8ummary of Options Devel opment and Appra

The assessment wasacecondemanhakemwiith guidelines set out
(PSC), published by the Department ofmbPeurb IpAOtld9EXp@e ndi t
Common Apprai s@CAfForanavaorskport Projects and Progr amme
by the Department. of Transport, (DoT)

The option assessment has beetncapdeartakdr dtul pr dvpd am
the programme, wiNtalht i tolmal aiTdaotNDASeuAbivbet MO dRe i on

SWRM)yemodel all owmpacts across the Cor k.ORd giudars tfa ohbre
the NTA SWRM have been ubseerde ftiot sc aapntdu rree vtehneu ewss etrhr o u ¢
Environment aMo diev a [( ENtEIVAL ) had lalcapibheadn wped.ati ng an
were estimated and included in the assessment.

Prepared for: larnréd Eireann AECOM
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1.5 Content of the @etpioans Sel ections

Secti on t h
CACRrogram ’
as s
Cont ext
Secti on
Optisbdent i f | ®Irvea ri
and Sel ec ent ed

Approach

Secti on
Do Mi ni mum

Section
Power and
Optison

Sections

I nfrastr ud

Common to
Somet hing O

Secti:on
Service | mp
Options

Sect 8on

ng th
Summary a n the
Cmmclusio g

Fi gti-diie Sumeniryhe Options Selection Report St

Prepared for: larnréd Eireann AECOM
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2. CACR Pr ogOoanmneex t

2.1 Exi sting Context

The concept of CACR has been in existence for near/|\
2003/ 04 as part of a Feasibility Study on a Cork Su
Revi ewal iThrement of CACR with policy has been assesse
strategic policy fit bet ween CACR and national, reg
relation t o sustainabl e mobility, eemlewdlompmemneducd
consolidation of population -Aaneéqe@plcgy mneansgoowt ltoa lr(
At a national l evel, the key drivers for CACR incl ud:¢

T Project Ireland 2040, where CACR is aliN8@g) wiidrmh mi

compact growth, enhanced regional accessibility, a
and climate resilient society

f The National I nvest ment Fra@aNMewdorgn@bbaIjdespoetyiof
Il relandy2@40ding the appropriate invastdmessesnt hes
i mportance of decarbonisation in the decadesltahead
prioritises mai ntaining, optimising ladidng mefr owiemwg
i nfrastirnucdgadidieti on to prioritising active travel E
vehi . €CAER is alignegtimi senplkinnlg tbe existing suburhb
Cor k.

T The Climate Action @nmdk nl ovAcrac2lliddle Deytedtout ory r ecoocg
nati onal climate objecti vreelaenvda na rceaq wiorne nbeundtg eftosr. ST
Climate Action Plan 2021, places further emphasis o
CACRaliisgned in seeking tecadebboareed &upéwtifhéeaes 6bDrno

At a regional |l evel, CACR aligns with:

T The Southern Regional Assembly’s Regional Spatial a
‘St at eme nSttsr adfegtyie to build a strong, resilient and
of these; compact growth; enhanced regional accessi
a |l ow carbon, climate resilient parmdneuws taamidnada mife asdd

l ed devel opment

T Locally, CACR is aligned with the Cork Metropolitan

the suburban rail elCMAgd 15t € xafmi hbd Strategiyc transp
Cor k Mettarmo porleea ( CMA) and extending to Mall ow, an
Region,’ omycarcomdopirdbasis. |t concluded that heavy
mode to cater for demand in thetwatohmMaht owf Mhdl e

Cobh, serving Kent Station

T Both the Cork City and Cork County Development Pl an

i n CMATS
T Finally, the Local Area Plans (LAPs)Didetvril otped( MDs
outline proposals and zoning objectives for signi
existing and planned railway stations in the CMA
There is therefore a robust policy contextswpstaml | e\
to enable the Cork Metropolitan Area to develop in a
transport.
| mproved public transportwi degtiraespbntagianedcsystem
cycling and waatkianlgl onwest weoarckh trmho d e Tloe pb earye ftiot idfs rsairle
can carry higher volumes of peopl e, more reliably, t

Prepared for: larnréd Eireann AECOM
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represents a very significant priobuihvespment Rahaer
net work, it comprises three radial routes that all t
bet ween some existing ptaki csrg vamrdsa oiea cvwkorr tkf ynceefefds t
upgraded to dmodldaren tstm@mdablkrequency of service needs t
and t hef udeilelseed trains that currently operate are inc
policy perspective.

I n summary, there is an i mpanapioveée Sgsupogr adethlee Cpu
integrated approach across al/l modes. The rail way mu:
be modernised to be able t®cedddiadhddent he drivers for

Tabd- WeyvecClBarnfpeource: CACR SAR)

Driver for cllndicators

Hel p in the achievement of deca
Need to reduce emissions from p
Requirement t-efdi €atecaendas shiioogghs m:
system

Contribute tom
reducttairognet s ’

Existing heaky foakekasét wo oper a
short term

Year on year growth in passenge
Need to provide a high frequenc
growth in demand

. Need to suppor ti nlcanudd idnega shpibgyhi cy
Support econo devel opment within the Cork Reg
popul ati on Hi ggual ity efficient transport
Supporting the movement of the

.Need to support t-hermmbbhaeadfo
devel opment along | argely estahb
as Strategic Development Zone (
.Need to ensure the dynami eusiempa

Enabl e compac
ithin the Co

pl anning is maximised
.Creatat tartnacti ve i ntegrated tran:
.Provide a real alternative to t
Encourage and . .
. .Increase frequency and reliabil
Mo d a | Shi ft .
.l nvestment to all ow heavy rail

.l mprove customer experience and

2.2 Existing Traknsport Net wor

The transport context is one of i ncr easTihreg ddoemmiannadn,c ee x
of ¢are wil.l remain the case without significant inve:
and investment imfpuabltiracttuars@aoardt services is requir

sustainable modes.

ThEPENnvi sages that Cork (city angdr oswibnugr brseygiwinl Ii nb elcroe
projected 50% to pOpulibwcirdBs@uioanitscreases have bee
areas within the commuter rail catchment, such as

Prepared for: larnréd Eireann AECOM
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Ball yvol ane. Similar significant fiomcrMiadsleest oinn &lomlao
Ball yvol ane.

Atpreséredoyvertahodbur24travel de manda pwirtolxii  mat eéy CBAO0, 000
200,000 occurring during the AM period. This existinc
based modes. With a 69% mode sharaenttmederbffateavaltl
remained relatively steadcgy pfreciegRAdlTlheo Cdmibi ned pu
transport modehasnhalBOe% i § sl eb8e Homi nant publ jcwitthnspoc

extensi veacoaesmeagety and inner suburban areas. BusCo
of the bus as the primary mode of public transport w
80%
69%
70%
60%
50%
40%
30%
19%
20%
10% 8%
’ 2% | 1% 1%
00/0 I
Walking Cycling Bus Rail Car Other

Fi gR-1:2016 Mode Share for Tri-Ppsetal'Wo€MAand Educ

Despite a general trend of growth in passenger numbe
mode share in the overall CMA hasHomwemairned het @&txiics tatn
rail net work withiomnagadet cC MAati esr sveddu tjpeosristdlysr i and
commuterDtutewheé. mited number of st mitnfornesq uenn tt hsee rnveit cweo
train every 30 minutes, there is an unreahicfdtpavteln
demafMdhe i ntroduction of addi trieognragm Ir aridt wsotrakt i vwinlsl oinn

popul ation catchment by 75% &dyd3T7BRpo@inpdwblydutermet cat ch
kil omeatdfauem t he exi sti raghdand enew ndgaad sedmiseldbXd n

Tabd-Z2Popul at Womk Ronpgh | amtiitdri nkial omeet re radius

Popul ati on withi Numbewo oKkwirtshi n
catchment
Existing stz 36,000 28,000
Newnekisting 48,000 36,000
stations
2.3 Rationale for Investment
The investment rationale establishes whkipthastghad!| i ¢ p

pubpobticy objepcbjees of arogramme and the reasons f
invol vement .

Asummary of the rationale for investment in the CACR
T Tosupport policies to improve spatial planning and
devel opment opportunities adjacent to rail station

! Census small areas that intersect with a one-kilometre radius of the existing and proposed stations on the commuter rail
network was used as a proxy to determine the potential catchment of the network

Prepared for: larnréd Eireann AECOM
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T To maaktee p change i n movi ng ctoomnaurtdesr | a ttd esoyesgbeom i s e d

f Tondrease r ai,l Imoads esfjuatritod dam sienl @ammdavedsoci ated reduc
overal |l -rterlaantsepdo retmi ssi ons

f Tomprove heavy rail capacity,,tbathms ipér abBboboouyrt ande

carryiagi tcyap(aii.nes. x passengers per vehicle) wi t h

catchment and additional rolling stock facilitatin
T Todevehomore attracmowidnrgetehreviccler-mbeyndt e30ser vice i nte
“t wrpn and -ngiot"e 1Ver vi ce.

T To increase cust omeri gsheetri sffraecqtuiemnrc itehsr,ouigihprhoved j ou
punctuailntagddidt itfolmendatd, odadidmamnn dlnt egr ated fare stri
public transport modes

For furtherRadetoaniall domrtrhech ee s tlBe rtae eBhasd@dssessment Re
dateavembe?1.

24 Objectives

ThE€ACR Pr ogrbgnmnnmce i ves werceoldaatbioiréd r a,p gihrovabdidy iansg we | | as
rel evant depar tThesvsded d Ewango lbiusyi npssspective and
objectives in the issues to be addressed, the rati on:

The objectieveposasriehl avhespeci fi c, measurbaolulned, (aScMA ReTv)a b
They aseraltegically aligned with -tDheec afrdowrni MlaR T lonl, n WK
of People and Goods in Urban Areas, RePgiodtmealti and amrRdr
Connectii Vil tup tTraab?-&d i n

AppenAdtiomt ai ns a map@bijngctoifvadh,e parbf ohmanceal EARMenNnt at
criteria.

Prepared for: larnréd Eireann AECOM
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NI FTI I nvestm

Tabd-FCACR ogr aGimjeect i veobajnedcASiuvips ment t
CACR Programme Objectives [/ N

of s
Ur
Re

n
Conne

Decar boni sa
i

Protection

Enhanced

Rur al

>
-
o
o
=

Goods

Primary Objective

Support compact urban growth and con
congestion and emMstsiomas! iithan har €arik|\/ |\/ V V
existing heavy rail system, providin

public transport service that will i
Cater for erxdislt itnrga vheelavdye ma-néer mnd ¢
patronage growth along established
w Area through the provision of a hi|VV|VIV |V
:heavy rail service which suppmearts
_ popul ation growth.
:Develop an integrated suburban rai
o education and other social -amdaéco V V V
—CcOonnectivity, and integr asteirovni cweist.h
§Enable consolidation of urban comp
S unl ock regeneration opportunities V V V
»w Cork Metropolitan Area, for presen
provision of a higher capacity hea
Deliver an efficient, sustainabl e,
net work, which contributes to a re
net work in the CorkwkMiedhospwppdratnsAV
advancement of Ilreland’s transitio
and delivery of Ireland’s emission
2.5 CMATS
25.1 Options for Strategic Rail Corridor
The devel opment of CMATS involved an integrated revi

Cork RegiomodlaHe smulattiegy i denti fied key corridors fo
how future transport netwonkstoouéspordpbodt h¥ardensti
devel obpedudi ng BusConnect s, l'ight rail and active mo
net works prioritised.

CMATS caramnMMChAgoiutd edA by determine the appropmifmde pub
support the forecast demand on the CMATS Statategic |
maxi murwaoywedemamadBood 09s pager/dlireewrt i on east aobukKent St
2,350 pax/hr/direction nwawgrhosod Kietny ESdman edmwa aidied & nm

1,000 pax/hr. The following options were considered:
T Opti 1 | mprovements to existing rail | ine and i
T Option 2 Convert rail line to pedestrian and cycl
T Option 3: Cater bfyorc adre maanndd ignrcormetahs ed road provi si on
T Option 4 Cater for demand growth by increased bus

Prepared for: larnréd Eireann AECOM
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T Option 5: Convert rail |line and services to Light

Foll owi ngOpgthieorMCIA: | mprovements to s«isivemgchasdnl!l dne
the preferred option, as it provided the most benefit
I nclusion) while maximising the economic benefits by
state. CMATS sleV oudr Mihee hiigmr ovement s, new stations
to meet the aims for the ThtexAQRr piga armapeal e ceonmtrd dtolri § np &
of measures.

25.2 CMATS Plan for the Commuter Rail Network
The demand anal ffei sCMAT®r¢akehuded that the projecte
existing rail l'ine between Mall ow, Mi dl eton and Cob
proposals for upgrade of the Cork commuternsatb net)\
significantly increase rai/l net work capacity. Il nves
strategic demand was an obvious opportunity, negatin
public transport modephwbtalchy wext eéndieveg,eomotaenti al ly
and ultimately |l ess attractive to the passenger.

Ai ming to meet the antici pathald tde mearkde itrhet lseerrvaicle an

CMATS proposed t o i ncr eaacsreo stsh e hsee rCwircke ciomtneurtweal s ai |
i nterval sTabZ4owresiurnti nidntear ML Ou g earwvd ceofrom Ke@bbho Mi
and Mall ow. Thi smiwouutled sperrowiicdee iantSer val from Gl ount ha

Tabd-£4 CMRT®ESp o0 Seerdv Frceequenci es

Proposed s
interval

10

St ati on pairs* Exi sting servi

mi mi

KenMi dl et on 30

30 mins 10 mins

30 mins 10 mins

0 u ant eh*a* 15 mins 5 mins
*to provide through running services between Mall ow
identified cross city demand. ** Combination of peal

Prepared for: larnréd Eireann AECOM
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3. Opt Blodhent i &ndatSe PAgpoptrioarc h

With the core objectivesCACRI Pstorgaddembdci spndsewse rfadr t h
critical epreogevatmsned ev el ogpeerde epirigproptoi ons to bring for
Eac ht hodslee me mptrse siemFieg8-6.@pt i fooersacehl e meat e devel acpeddkse
coll aboration with i ntterasalwesd t alesh @lxden si dwentgliTiahk e t diled
Cork City and County Council s.

Therogramnieoraidevel opment ofupgrhdepthenowhasranol Sys
transport aetiios aicdhin sani en ddeealddwaw acshect i bhe ofleamdb ra 5
mi nute service bet ween Keanst sSttatoiuan iann déMATSu SeAnkda u rhee,

Cork Area Commuter Rail programme
To support compact urban growth and contribute to reducing transport congestion and emissions in the
Cork Metropolitan Area by enhancing the existing heavy rail system, providing a sustainable, safe, efficient,
and integrated public transport service that will improve the attractiveness of rail services.

Emissions reduction 10-minute service Compact growth

) <+

Fleet type and size

Infrastructure Requirements
Depot Electrification Track and civils Signalling and Stations
options options options comms options options

Infrastructure programme

Fi ga-L:e Edyements informing the options identif
Options were compared ,t odet aiolSeéMt nii onmm opti on

Thal termawe veaongt f,baett ai | exjwaerheo8eaestmbodmg awaysfed om

t hr oiumgthr odurce w ofnl e@edt , suppl ememteegdui brye df It we tmpexuphceres it cn
service interval .ERaccrhosoeditftfeoavetr woorpkt i ons douon gjiucer ed
infrastructtmse requiremen

I n addition to the required infrastructure for the pi
required additional infrastructure inves,t mdattasi, | eed mm
Sect6.Tohnesrclinedwe st apgpades at existingbst atgieens sitgmad K
car parking facilities.

I n padaffelent approache@ni hotre pwervedciengresati gated t
i mpov e noepntti,omdset &é ¢ teilo m n

The CACR Programwmaes aonasitwkeaaldld BiTh modal and | nvest men
compari sonMtoi mben BDption, as summarised in the concl

Prepared for: larnréd Eireann AECOM
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4, Do Mi nOpntuimo n

4.1 Overview

Thbo Mini mumslopthasni s from which to companalgsi uel efsut ur
assumptoohshalw transport and | addupséowkDBOchadge@20b60
t heACR Progrraommedi ng.

AECOMonsularedl tiFEe NTA to agree a froeraltihset ixo |Misnti noum aG,

full lasdumndt itdfresrhmadiepit e dPexnTaebd-dTrhe key assumpti ons
f No investment in new heavy rail infraspowen uared filne
1 Ser viacreescr e atstdad ntia of exi ®ticagpaicntyastructur

T CMATS pr ofpoors aBiss Cach é vtesamoddoenseoad net work almprovem
del i bgr &d 30

T No light rail proposals delivered by 2030

f Supporting measures such as a 20% reductioona in publ
street city centre parking also delivered

T City Centre Movement Strategy delivered
T Land use assumptimoss bascsedfo®MRdME on

Prepared for: larnréd Eireann AECOM
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Tabd4- Summar-Mi mifmDm Assumptions
. Include in 22030 Dynainc / D¢
Potential Measur: (I nt-goim) 2040)
Il rish Rail AssumptMall ow7LTRE®Dcommuters, [Y [ Y Y Y/
-Kent Through Running PIN/N N/ N
CMATS / PrCAAdCrRa mme -Gl ount-Madhet on Doubl e TN/ N N/ N
-Cork AsegnReél ing N/ N N/ N
QMATS BusConD0 Str_g h!gh frequency rad!aIN/N NT Y
i nfrastructu -3 high frequency orbita
CMATS BusCeon Y'Y (modeIIiY/Y
services on bus servi
CMATS Light Do Str|-25 stations, 5 min headN/ N N/ Y(TBC) modell
service |l evels
Cork Wal king -B@x&atlemgyr &W0Y/ Y Y'Y
CMATS Wal ki nbo StrWalk Ilnk.s a.lon"g new. rioaY/Y Y/Y
InternalwwvtahlknluaheklstlfleY/Y N/ Y
areas
CMATS Cyclinbo Str|Primary, Secondary, FeedY/ Y Y'Y
. Ensure developments assogci al
Land Use From most recent VerS|onDockIand—chkWaettecr are includd
20% fare reductions Yes (90min fles (90min fare)
NGT/ I ntegrated TicketingN/N Y/Y.(Ilmlted tm
coding etc)
CMATS Supporting MIiransfer PenalnhyegeatediN/ N Y/ (Yf or consisten
0 . . .
50.A) rgduc{5|t0ree|tnpcarlk|ngY/Y N/ Y
priority)
N40 Demand MaMBE® ment Y'Y Y/'Y
N40 Demand Makiageanent N/ N N/ .(SUbJe.Ct t.o
det ai l avail abi
Prepared for: larnréd Eireann AECOM
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. I nclude in 22030 Dynaiinc / D4
Potenti al Measur (I nt-goim) 2040)
. I nclude in 2030 Dynaminc /Ddg
Source Pot eMeiaalur e (1 nt-@0i4m) 2 040)
Local transportatifFfrom County Devel opment None outsideNone cuttshiobse | i
schemes are not included in CMATin this Iist]ist
Land Use From most recent versionEnsure developments associ alf
Dockl andRo,c kWattec are include
DM -M28 Cork to RingaskiddylY/lY Y'Y
-Dunkettle Interchange UY/Y Y'Y
Y'Y
Y'Y
-N22 Baile Bhuirne to-Ma N/ N
http://www. n22bbm. i e/ Y'Y Bus Conn
-N25 i mprovements CarriglY/ly (i f
DS Natiojunctions) N/ NBusConnects (i f apfappropr
-N27 i mprovements N/ NBusConnects (if apN/N
-N71 i mprovements N/ N Bus Conn
-N40 South Ring Road N/ N (i f
CMATS Road -N/ M20 appropr
Net wor k N/ N
| mpr ovemenr N/ Y
Cor k Northern DistributaoN/N N/ N
Northern Ring Road N/ N N/ N
Sout hern Distributor RoaN/N N/ N
Local Road improvements
DS Local County UrbamlMrEBmapgansi on vy Yy
City Centre Movement StrlY/Y Y'Y
Dockl ands internal roadsly/ Y Y'Y
Sout h Docklands Eastern Y/ Y Y'Y
Water Street Bridge; Y'Y Y'Y

Prepared for: larnréd Eireann AECOM
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Potential Measur: _emlmg)22030 D;/gj/l(r)n;nc/De(
Mi |1 Road Bridge; and Y'Y Y'Y
Poteetisalkern access to Tily/y Y'Y
N/ N (un
At Bl arney and Dunkettle:;lrlol\lgr(al;r:r:]eeSS bus P&R p?gscig‘;
CMATS Park & Ride Progran
On LRT Iine at BallincolN/N N/ Y
On road net work atAiBgmddN/ N N/ N
Carr’' s Hill

Prepared for: larnréd Eireann
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4.2 Commuter Rail
4.2.1 Infrastructure, Power and Fl eet
The -NMdioni mum infrastructure for the Cork Region c¢ommi
resulting from CMATSCACR PRrhedgracemmea othodudgthemuanni ng pl
Kent sdoaitbilen,tracki ngMideft o@i,eu mtnlad U neng.
Similar assumptions arseo ttrhueer ef roaro upeodvsabtd camidof | ebhé, ser
through altersapphve powentroduction of additional tr:
4.2.2 Service Pl an
Th®oMi ni mum rai l?(sechudengl anai ntismecassympeti eamsd hawm

provi dekd abnyd arTea bsHika wia h4nk

Tabd4-2Do Mi

nRaniulm Service Pl an

Lunch School
AM Peak Time Run PM Peak
: Stock (LT) (SR)
Corridor Type
7am- 8am- 9am- 10am- 4pm- 5pm- 6pm-
1pm-
8am 9am 10am 1pm 5pm 6pm 7pm
4pm
EASTBOUND/SOUTHBOUND
Mallow —Kent 2X2600 1 1 - - - - 1 -
Mallow —Kent 4 ICR - 1 - - - - - -
Kent —Midleton 2X2600 2 2 1 3 3 1 2 1
Kent —Cobh 2X2600 1 1 1 3 3 1 1 1
Kent —Cobh 4X2600 1 1 - - - 1 1 1
Dublin —Kent (Intercity) 7 | C - - 1 3 3 1 1 1
Mallow —Kent (Intercity) 7 | C - 1 - - - - - -
WESTBOUND/NORTHBOUND
Kent —Mallow 2X261 - - - - - 1 - 2
Kent —Mallow 4 | C - 1 - - - - - -
Midleton —Kent 2X261 2 2 2 3 3 1 1 2
Cobh —Kent 2X261 1 1 1 3 3 1 1 1
Cobh —Kent 4 X261 1 1 1 - - - 1 1
KenDublin (Ilnte7 | C1 - 1 3 3 1 1 1
KenfTralee (Inte?7 | C - 1 - - - - - -
Tab4-FDo Mi ni mum Rai l Run Ti mes
Run time (mins)
Mal |l ow to Kent 18.88 -
Kent to Little 1s 6.1 1
Little Island to 2.1 0.5
Gl ount haune to Ca 3.82 1
Carrigtwohill to 5.25 0.5

2 Based on a point in time before the schedule change in the summer of 2022 that brought in 30 mins off peak as well as

during peak

Prepared for: larnréd Eireann
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Run time (mins) Dwell time (mins)
Gl ount haune to Fo 3.75 1
Fota to Carrigalo 294 0.5
Carrigaloe to Rus 231 0.5
Rushbrooke to Cob 1.73 0.5

4.3 BusConnect s

ThBusConnects progr aninoer miinlgl tbhee innécilgddickdh ddrmpvmi S inng
the following service coverage i mprovements

T A Core Radi awi BosnNepeawwbktcdhs most routeslbmpeuvate at
frequency

T An Orbital Bus Network comprising four services

f Supporting radial bus services

SALLvocANE GLANMIRE

€= to CLASSES LAKE

BSHORSTOWN

ARDAROSTIO

Fi gdg-t:#82Sustainable Transport Corridors
SourBwesConrCeoatSsu st aiTr amis@oorrrti dor,s AB&RdAr t

4.4 Light Rail

ThE€MAT|Br opoeaesdie slt g hatisle r viischeo wnF i iigm-2. The schenmne i ncl uc
estimated ijmeurordewwi tnhe aad Wwrafgi widnut easrhaawnrdl y capadcli ty of
passenmpgerr shour pkt daseobdbtonncluded in the Do Mini mun
t hy nanmsicoenar i onfgoorde2050.
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Light Rail Route Alignm i

Propacad Light Ral - Viveregon Sirmet
1
)

DLANNE

Kant Statian intarchangs

aban and s.burban 2

. im

Seppart Pature Dwvwopmant
of Curk Duchbaruts

Prosie scocs
1o City Cartr

Suppon Grewapetam ynd Cxpanakn

ul I sy acbcadion oo

7=
Do
P ok
o
sy
(R 8
Cork ’D}"d
atcte of = Cork
b Cark Techaalogy Unheersity
A Hosgital
| Suppoet Poture Inmavation & oo 0PaTo
| Dewekopment | Park
Park A Rige
10 wocomedne ke hom NE2 o Lged Nl
LEGEND - KEY NFOTMATION
— Lyt e T A
;’:j’. | 57 =
(W) Powx & Hoe Soram
@) e sen
— ~ e i 99

Figd-2.Li grati | Rout €S oAldricgenMeetoto kol i t an
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5. Power and Fleet Options

5.1 Approach

A new fleet for the CACR Programme will be required t
currently operating in Cork and to Thetet yper ofherino
deployed will have a significant i mpact on the numbe
benefits the network will generate.

The assessment of power and fleet optiomsadersiftti rCg
pocess (aishisghtbiyen t o det er mi ne t he performance of the
options was identified that included combinations of

Long list of power and fleet options

Short list of power and fleet options

Identified best performing option

Fi gbG-L:e Poawedr Fl eet Options Assessment Proces

5.2 Power anptHIloenest

An initial l ong I|ist of six options was identified
conventlenaltified sysEtMUn (veHiech rutci Imudeas pl e unit) venh
l'ine equi pment), BEMU (battery electric multiple uni
vehicles, hybrid systems which attempt to chapbpge BEML
and finally, a system which is based on hydrogen powe

T Optidbd 0DV DC EMUCoOm vtehn tQLoEn:a | El ectric Multiple Uni't
fully electrified 1500V DC networ k.

T Opti &€mkd AC EMUCwhntvan©OiL&nal Electric Multiple Unit
fully electrified 25kV AC net wor k.

T Opti BEEMY 1DE®Yti on 3 includes the devel opment of

solely provided by BEMUs. In this option, vehicle
Mi dl eton, as well as within the depot.

T Opti eBEEMAU 25kVI ACt hi s opatitoenr y2 5ckhvarACG nly i s consi de
| ocations as identified in Option 3.

T Opti®dDyniamic BEMU wi®hmtildmid eds OLEEMU vehicles howe
charging takes place while the vehicles are in moti
T Opti-tlydé olgent:hi s option electricity is produced by

This |l ong | istduwasgr athieoalfitseld st age based on an as
technical feasibili toy. ophepmessaeimtbérthwa s htolmeén | s shj ect e
MCA to identify the beLACRepfogmamgeopti on for the

Prepared for: larnréd Eireann AECOM
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Tab8-k P

Options

and Fleet
Advantage

ower

IE have significant experience

Sift 1

Project number: 60661524

Summary
Disadvantage

The development of OLE is

Short List /
MCA

Option 1: with 1500V DC systems which expensive and is at riskof challenge
1500V DC would help streamline the during the Railway Orderprocess. V
EMU with OLE introduction and operation of
electrified services in Cork.
Should the Dublin to Cork line Even more than Option 1, the
Option 2: be electrified at some point in development of 25kV OLE systems
25kV AC EMU the further, Option 2 would is expensive and increases the risk V
with OLE ensure alignment of the OLE of challenge during the Raiway
systems. Order planning process.
Option 3 eliminates the need Services are reliant on battery
. . for bridge modifications across charging at termini station. BEMU
Option 3: . :
BEMU 1500V the Cork commu'Fer netwqu vehicles are more expensive than vV
DC and enables the introduction of EMU vehicle and require a larger

electrified services without OLE
equipment across the network.

fleet to operate the service.

This option reduces the number

Option 5 requires the modification
of some bridges and the

Option 5: of bridges which require development of a limited section of
Dynamic modification to facilitate OLE. OLE  between Blarney and V
BEMUwith This options also allows vehicles Glounthaune which increases the
limited OLE to be charged while risks during planning. It also relies

operating in service.

on BEMU rolling stock which are
more expensive than EMUs.

For further detail referAsoed dme IPREWE & BRROAOIO OFLl edeatt eQip t i
June 2022.
5.3 Multi Criteria Analysis

A mwlrtiit eri a
provides the

a walsyasrirsi e (dM@Au)t
framewor k for

on t hien ophi ® n sTeh@te iMOAI b e
ti dee nat si sfe scsamhe notn  ooff  cap thiesnts |

The MCA brings together all aspects of the assessmen
of options.

The <criteria refer epcdhkedyvewiotphtidni nt hteh eMCAont e xt of t he
Trapnosrt ' s Common AppTheéeésal c FiTadn®-®a rrkesfeleect t he key f a
di fferentiate the peorpftoiromasn.ce of each of the

Prepared for: larnréd Eireann AECOM
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Tab3-Z2MCAssess@einteria aligned to CAF

CAF Criteria MCA Assessment Criteria

1. Capital costs

Economy 2. Operational expenditure (Opex)
Safety 3. Safety

Physical Activity NA

Environment 4. Planning and environment

Accessibility and Social

. NA
Inclusion

5. Operational Impact
Integration (Incorporating: Impact on future electrification of Dublin-Cork,
Operational Flexibility, Network Flexibility)

The compagsaddsvyment has been ungernthdker adl@pbbotwnt he i

Tab83% MCA Scoring System
Significant comparative advan
Some comparative advantage o0V
Comparable to other options

Some comparative disadvantage
Significant comparative disad

Results of the comparative assessment have been
di scussed 7 nT8ectsicomes for individual assessment
combined to give an overal/l MCPah3ak i ng for each

Tab3-4 Summary of Power and Fl eet MCA Scoring

. . Operat Pl anni - Overal
OptionsCapital Cost SafEt!Environlntegr' Ratin
Option 1:
DC EMU wi
OL E
Option 2:
AC EMU wi
OL E
Option 3:
DC BEMU
Option 5:
Dynami c
For further detail refer to the PRBEWRECMA0O Oblla¢ e d

June 2022.
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5.4 Power and Fleet Option Selection

54.1 Preferred option

Based on the MCA under fTah®RHOmtnido rsi udhhmdealiesseed pier f or mi ng
for the CACR Pthegr amdeceéude ri sk during thhedplianpmiovgdar
safety over the ot hdrsogptwihdards d @esichpri @ AiOp tcedbigmiilddr t
is conyldesalkikpensive thahi IO hd@mmpsarlabdred opetrati onal
Optionss. 2 and

Option 3 includes the development of a service net wo
battery chargers at Mal |l owhoBhFairgnbeRya,n dKewitt hainnd tMied | deet px

- " ATo Dublin
1 KEY

Mallow O Station
== 25kVAC OLE*

= Cork Commuter

dTo Tralees « » «

* Intercity
Static charging

‘polential future intercity
electification

Blarney

Monard

Blackpool
Little Carrigtwohill Water

Tivoli Dunkettle Island Glounthaune West Carrigtwohill Rock  Midleton

Kent
Station

Fota
Carrigaloe

Ballynoe

Rushbrooke

Cobh

Fi gb-ie Option 3 13NeOWobk BEMU

542 CosCbsi derati ons

Whil e Option 3 requires the devel opment of BEMU supp
chargers, when bridge modi ficati on ocveesctass tta nfdo rr oQpltiinogn
is |l ower than tbeenobbERB2mpitbanst hétsext | owest cost ¢
and €241m |l ess than the highest cost option, Option

The infrastructure costs dwetrh@mt it dhrep @dmosgitnefeevaps ttra c€ AT ¢
option, ,dQpet itoon a2 r e duurchteirono fi nbrtihdegens whi ch require moc
the options which require OLE. The avoidance of OLE
up to €176 million over the |life of the asset.

Due to the premium assoOpated ® bhhsBEWME hwéehhelkéeésf | ee
The summary of the primary differenti B®lbls&amidt aln cos
Appendi x B.
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Tabb&Summary of the Primary Differential Capital Cost

Option Z Optior Option
[ AC EMU \ 1500V Dy na mi

EMU wi th OL E BEMU BEMU
I AGAE 62NJ & 79 158 25 32
9f SOGNARTFAOLIGAZ2Y O 162 101 87 101
tflyyAy3as 5Sairday - 19 21 7 11
t N22SOlk/ 2y aidNyzG) 22 2 4 10 12
|l RRAGAZ2YIFE [FYR 3 0. 4 0.2 - 0.3
wWAAdl /2yakyHESyOe 113 122 52 62
¢2GFf LYFNI &0 NHzOG ¢ 396 426 18 1 21 8
¢2GFt Ly FNF &GNHzOG c 450 483 205 24 8
Ct SSG O2aida oeYUL ¢ 211 231 268 258
¢c20F€t /2ad €EccmMY eTMnyY enTOY €pnpyY

5.4.3 EnvironGoerstialler ati ons

Option 3 is atheacteidmpaditae stbeme wobultdehawveemunities
environmentohdj hcpaetduring comatomucot ildmiared aspeecrtdtoinct
needed for batterythlrargitreqysdomparoendttraucti on of OLE 1
5The reduced impact reduces the risktiodinhehaefbeageito
|l i kely that Option 3 could be deliveredOmBre quickly

Unl i ke t he ot her options, Opti on 3 does not requi i
infrastructure to be developed across the network. TI
introduce new safety rimksnittoy.stTale s ea nwdo utlhde nleocecda |t oc
managed over the I|ife of the Amr ejxd etn stio/ ea VOLIEd i ssa fneotty r
3, it presents |l ess risk than Options 1, 2 and 5.

544 Flexibility advantages
Option 3 can lheodaevealddpedotnal technical constraints

of an alternative powerbsesotth®eatfrorf ilcmtte onni toy Dd rhweir ove
static charging system, proposed e partsofatdhdsa®pt
in parallel wit hThtihse wonutledr cailtlyow eftoworak 1500V DC BEMU
25 kWtheO city services on the same sections of track.

Addi tionall vy, a BEMWE et wobrek t fmkoelxl isleirlviitcyes beyond t he

net work .For feexamegl e, services could potentially be ex
the need for additional charging facilities. While t|
as wel lconsideration of <charging ti méhewistchailre toHe deye
woul d be significantly |l ess than the development of
Further information on this options assklssate n®ptpirorse

Assessment’ -RERCMROIOCACRrovided separately.
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6. I nfrastructure Common to Do Somet hi

CACRequires infrastruat droew ifrapr onveewnestd st dooseyr vi ce fr
l ongerthrevu@giBni ng at akelntoGAGbd| iec bFiiydstehows a summary
of the infimpstovemeunt & , whi ch rag®etfSdes 6.dNietaed yi ral t ha h
infrastructure i mprovements r edthitehetdiemeotop thiew hnsecthwo r k ¢
are describ@&Asidi Seuassed in the Sclhee nmien fFreaassti rbu dti urye Rd
CACR has taken ecenvideuvgpkavbinomfiamfdr pgtovu dtedr e t o mit
service disruptions.

‘ )Mallow @ KEY
Existing Station

New Station

Preferred Depot Location
Charging Facility
Overbridge Works
Underbridge Works

Level Crossing Closure

=@ B0 0

Monard

6D

Blackpool

(@

Little Carrigtwohill Water
Tivoli Dunkettle !sland Glounthaune West Carrigtwohill Rock  Midleton

O S = i = =)

Station Fota @

- Carrigaloe

J

Ballynoe

Rushbrooke

Cobh

Figa-t:ée nfrastructure Interventions

AppendtickpfgenddiexsckE i be any additional infrastoucture
TSS2a respPeEEtRepd pXtXXKINACROPD00ANovi des addiegiaodahgdet
the infrastructure.

6.1 New St ations

Theew sothaptrioposed are at BBlgmhkhée K,i | Manayd, Tivol i, Du
Carrigtwohill-Rewekt and Water

The maj ohreaw sotfati ons have been the subject of ongoi
and stakehol der engagement prior to .thesomsdnkaecement
station conceptrsockraedled!| ntoa oy macnkng onogl /(Ki | barr vy, Carrig

Dunkettl epsblastantoinal previous study and consultatior
pl anni nge.gB.laagrene(y, Monard, -R@Gc k!l ihadnde dMax seurbg ievcet t
consideration between | E and stakeholders such as
devel opers. The substanti al body of work already wund
basis for the. e®nadapdormpd epoghrere existing open | Ssue
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considered or where the previous work was no |l onger
principles.

The | ocation ofheasacthhemreswubjtati oof engagement with bo
Counci hsne®Wast at-spaechfscscorstraints and opportuniti
t hroughout the concept design process.

Details about the specific site considerations, opt
described in t heeasGQACR iStcyh-XREKRIEACMOGAOR?2) . Concept des
have been developed for each of these new stations ba
as set out in separate report -EXCRERAICHM ROOMWADas i qan Pr
consideration of the any operational or resilience r
concept desi gndi nteonnssiiosntalofpl2an dr awi ngs at 1: 200 sho
points, coordinated wiilgneeinstiamg/ pt dfhdes cdn ngcregpd k dals $
found that it is feasible to provide a station at all

6.2 Existing Stations

Infrastructure improvements are required at four of
| mprovementisr @ead eatr esgheswemmd Rieg@-d.eiet ai |l s about the s
considerations, options and plessiidl @ nv arhiea "CtAsC Rf dSrc hesar

Repor t -X(XCKRCERA C MD MO 0 0.2

6.3 Car Parking and Access

A Station Access and -P&KXRERGWHSMOrODtLe gyh a(sCACGRen devel o
CACR which considers the par ki nghtanmde va caxtabstsi loaespuir rke me
provi si bhexiagtiand stati ons.

Concept designs have been developed for parking and ¢
t hat document and as summarised in tReXERAERCMCheme |
DMOOOZhey ipcopdeals for mobility impaired motorists
route from parking to the station entrance and propo:¢

Bl arney and Dunketddwelsdapmpad onss S[trrea(ttsRjR)eci Pat k eanéd sRide
in the NTA Strategy. The si x remaining astatebhnsesedi by
the NTA and serve | ocal parking requirements only.

6.4 Sidings, Passing ngooprsd oOtohudrd eTrTaalc klimpr o

TTack i mprovements are required to either deliver t he
operatTheme required at each of stometdiégkxi sewngsat adm
shownFiignbdeThese track 1 mprovements relate to reconfi
suitable horizont al and vertical geometry for pl at f
provide sidings and turn backs. It l®*tanrequii ememf
network is upheadedckofdo the entire section. Track
from the stations in some instances, to provide oper:
Details about the smpec¢i foipd i ihse anadn piodesri dtlieo vari ant
i mprovements are set out in detail iXnXKhERACMOR Scheme

0002) .

6.5 Bridges and Structures

Ame nd meanrtes r etqouierxeidst i ng structureseasr whi e¢whi faren mosthe
to the other iimprovements I|listed in the previous sec
required:
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T Overbridge replacement s: required to achieve hori:
Mi dl eton bnaocérbandga replacement required at Bl al
|l oop

T Und-eri dges and Culvert replacement or extension: r

on the Midleton branch

T New and amended retaining strucuthilrestr aelqiung ealn ttoh e
branch, at the O BRegafios tbadnlewi dheough platform
T New Pl atforms, new footbridgeshalhtdemns herreadquaiti edh &t
eight new statiomeqguNewdowa¢r ericthgmew station and a
T Amended station footbridge: requi medwatowvat how!l &b f
T Amended road bridge: required at O  Regan’s bridge
due to thessienmglcl osure

T Rel ocaStiegdnal I i ng, Electrical SBist r et erc®snmu nriecqgautiiro
accommodate double tracking on the Midleton branct
gantries and cabins

T New StErTuct ures: -séddadrnegda pfecerg rroeut es, pol es, gantrie
substations and overhead fix bar contact structur
proposed charging | ocations

T Poweuppstyuctures: required to pilosiede dl1lP&kwerACr cwthe
to each of the proposed charging |l ocations. Thi s i
could be a mix of overhead cables with associated
routes

Det aiblossit t hecapeons$iof leach of these infrastructure

site considerations, options and possible variants f

Feasi biolritt y-CRK&SREACMOMOO002) .

6.6 Signalling

Si gnai tfrporvgge ment s are requirmpedposeeithmetdel evseor the p
of opefTheayroen.required in the section from Mall ow to

service headways. Addi ti onal satgntabbtel@a ndg ek Mmpt omg men tag
They ar ewhmeread eidmprovememti ® ngr ¢ hee dMiidi ed on branch for

i n t he section from Bl arney to Mal |l ow for operati

i mprovements required are:

T Provision of new |lineside signalling infrastructur
housings, etc.) on the existing track configuratio
Level 1

1 St ati-msingmeael |l i ng at Mal |etwgn Kfeart , n eCw bthr amld dvio rdfli gur a

T Newi-di rectional signalling between Bl arney and Mall

T New station sigmelw isnq@atfimmst he ei ght

T Newassing |l oop signalling at Rathduff and Bl arney |

T Newrossover signallinBumatf aortw, cBlosasomegsr sBlaackpool a

Details about the possible signalling upgrades and

Technical NXXXREPRACAERGOO1) .

There are a total of six exibBtéegol evkeé cCcrossings amne
to Cobh Iine and three are on the Glounthaune to Mid
new | evel CrossiCAECRr agr gonamet safmmahg osff orheaghomds d&lhe
exi stimpslsawmeyls car e:

f XC229 Buckley crossing to be formally c¢cl osed
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f XC238 MyrtlkevEliddsiOCdTVti o be closed and new access
provided from OBC409A O Regan’s Bridge

T XC249 Fota Estate crossing tdobe nhainrcteaitrheed sarfe top
this crossing to be investigated

T XY0O09 Water IRwoeallosGChY to remain operational with n
the additional track for the Midleton branch doubl

T XY0O10 Ford CCTV lleovseeld crossing be ¢

T Xyoi12 M™ill Rokedel R&E2®sCGChY .to be maintained

Further detvatnh s n@AGR Scheme FeasXXXXREARAGMROP®RY) . ( CACR

6.7 El ectrificati on

The el ectfroirf itchaetB IMdand hn oew, Kentstaand oMisdIwdtidn be a 4 X
Transfor mer substation fed by a 110kXt suppl ewdt h f
el ectri fihaatei oann wow doaehretaede & r gsiyrsg em i ns tfeiaxde do fih hteh e

di fferences icmttimen almomtgrsitf t he above stations are th

T Mall ow Station: substation coincident to the train

1T Bl arney Station: substation coincident to the trai

T Kent Statiioon sobstiadent to the train pantograph i

T Midleton Station: substation coincident to the tra
Details about the specific |l ocations of each of thes:
stie considerations, options and possible variants fo
Feasi bil it yXReXRE&HAIC M BACR2) .
At each of the charging sites, electrical power feed
grsdbstation to the Tr@EtBSohePowdheSekatat memer feed
wi || have to be agreriddhdi tatpprbaei mapel dest §Ece Gf rom
substation to the above site shas been identified as

T Mal |l ow -sMtad tl ioavn Power Station: 2400m

T Bl arney-Ksitlabtairorny Power Station: 6000m

T Kent stMatriiomrm Power Station: 800m (other side of th

T Midl etonMstdaeton Power Station: 2000m

1T DepeC@ow Cross Power station: 1800m

6.8 Depot and Stabling

A number of pos swiebrled e miteipfoiteds idmed devel oped based on
requirements. The details of the site identificatio
consideration ofntssaed ahd aeesstsment of each of th
a separate report, the Phase XXOMEACMOMD 0Dt2g9bl i ng St |

I n summary, six possible sites have been identified,
Ball yrichard More has been sel ec Preag rasdnehghoet . moTshte fdeeapsoi
is intended to cater for the maintenance of the ent
Progr ammech has been estimated at up to 28eitgotdti ns. TI
the trains wild.l overnight dtwibblaé nefiosiKedmns leande pblidla
t worains). The stabl i ng earaecac oimmotdhae ed euppo tt owi2l0l ttrhad rnes
A concept |l ayout for the Ballyrichard More site has

CACR Scheme Feasi b-XXXiXRERARMpMOO0O 2()CACR
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7. Ser viinper ov ©pémso

7.1 Ti metQ@ptlieons

At the SAR stage, an initial l ong |list of options wel
resolve issues and choices relating to:
T A Cob or Midleton to GI ount hauunnaec csehputtat b lee sheercva ucsee v

h
be a deterioration on today’'s connectivity.
T Prioritisation of Cobh, Mi dl eton, or both, for thr
Mi dl eton to have priority over Cobh f oirng hfrroaurgha s ¢

| arger catchment area, but the option of Cobh throc
examination
T The frequency of suburban trains to Mallow: it was

I ntercity servi-greovwosulodn ,bebuatn oopvteirons of t wo and fo
were retained for further examinati on

f Intercity services stopping at Bl arney (for par k
journey ti mes oubkleiyn Csoerrkv i(cKeesnt )

T A Bleal | ow shuttle was ruled out as operationally

Two i semaswhéd h were the focus for subsequent optione
T Prioritisation of Midleton, or both Cobh and Midl e

T Opti madr san service provision at Maltb& wédsthof st he

net worki débPe
N

A

Blarney/Stoneview
Monard

Water Rock

Blackpool/Kilbarry .+ B—EIMidleton

Little Island = /- S carigtwonil
b 2 "Glounthaune  Carrigtwohill West
Kent™ Tivoli  Dunkettle P&R
Fota

Rail Stations
E1 Existing Station Carrigaloe
El Proposed Station Ballynoe
——— Cork Railway Network Rushbrooke h,t‘.l Cobh 0 25 5 10 Km
Fi gé-t:e Exibatli Pgoposed Stations
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Figu2explains the detailed analytical process to id
options tphreotvivdeeunlitdnet d Oser vi ce. A set of assumptions
gat hered in collaborati on-t eittaht ilobh tjoupmedudea nietse amntdat
The options were assessed, including a validation ar
foll owing el ements were devel oped.
T Ti metabl es
f Turnaround and charging strategy
1T Operational flexibility requirements
T Fleet size
T Infrastructure requirements
— Timetables
Assumptions Service I—;
- graphs Fleet size
Station —* Options AECOM Coniete Validation [
locations LE R oakltfo-ure _|, and _|, Turnaround and
graphing fi.renetables sensitivity charging strategy
tool analysis 1
Station =
. : to nfrastructure
fsnl:)gr:TEplans _ N lg:gt Constraints _| requirements
journey 7 defined I—'
times .
|IE Operational
Rolling stock 1 ﬂexll:_nllly
specs from IE — requirements
A A A A A A
Dialogue with IE
Fi gé-2.e AnaMgthaocadl ogy
This f ocust hrreeseu |gtpeidic b nasvgeynpth i cfaotri aanhse f | eet requi rement

t he

requirements and associated Cog-8zmabtabide n€het s.

infrastructure interventions required to deliver =eac
6)
. TSS1 TSS2
&
N AN
AIMNRS 3K (o N 3 4
- \\o—\: aM 2B NNS———
N 2Ke——2M \g—— :
o » o O ’
T3 3 —
o > g O g >
Services Services Services
Intercity paths Intercity paths — Intercity paths —

Midleton to Mallow
Mideton to Kent
Cobh to Blarney
Cobh to Kent
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Tabd-e TSS Shortlisted Options Summary
Option TSS1 TSS2 TSS2a

Significant improvements in services for passengers from
Cobh, in comparison to Do-Minimum, while through
services are operating on the corridor with the greatest
potential for economic and population growth (Mallow

) ) Midleton)
. Consistent with CMATS
Positive o . )
features  Principles (Six tph; cross Consistent O&D patterns for ~ Realistic alignment with
city from Cobh) onsistent patterns fo ealistic alignme
CACR services demand north of Blarney
Infrastructure allows for
scale up of commuter
services to Mallow if
required
) Interchange necessary from Cobh branch to west of Kent
. Irregular interval between
Negative )
Kent and Blarney or a wait . ]
features at Kent 3rd turnback facility and Reduced service to Mallow
charger in Mallow
Each TSS isdprnaldApgmdmdiécdpmpE&ndi an# further detail can b

Techni cal NeXtXd XT NAENVMORCBCR 1 .

7.2 TSHptions Assessment Approach

This section provides a summary of the methodol ogy a
The outcomes Apeeodidkp pienddioxn EBach TSS option.

7.2.1 Demand Modelling

The Modelling AsstmptiembeNoRlO®2ldapedvi des detail ed de
net work -asd hasdmptions underpinning the transport m

The SWesh Regi onal Mo d e | (SWRM) is one of five trans,

Model l ing Sglst@éens a@ar k nand its surrounding commuting
i s shéwgine it is notable smatl|l fpah€AGRtal e aDWRNMAE ed
includes all surface access modes for personal trave
(taxis and <cars), public transport (bus, rail Il i gh

vehiclesodd igaéhi cgloes and heavy goods vehi-t0e®0Q), The
Lunchti ma3¢(0DD,) ,1Gcho-6ab: BOh &S8HD,: POW)( lpeeri ods.

SWRM i s-nodnad!| ttiour model and consists of four input e
T Public fTr dwPgp e (Mo.dge.l, rail/ bus/ | ervices
separate P&R modul e)

T Wal king and Cycling Model

T Hi ghway-(Mo.de.l, road | inks/junct ki ng moc
T DemaMddeTot al transport demand .n“‘."\... m t he N
Demand Forecasting Model (NDFM) B ts trav
t he SWRM for iteration throug e, dest
assignment modules. The demand i s buil
t he CenmMfsuAnomymi sed Records (! , NTA
Household Travel Surveys, Trans 5 and ot
related datasets. During the - hode and

choices are undertaken based orFi gU-A.EWRMxtents for
each origin @adrdestinati on
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Scenarios have been devel oped within SWRM based on t

scenarios take account of empl oyment , popul ation an
SWRM assesses the impact ofavient ehwverctkisons oerl péeophet &
of travel and route of travel

For the CACR programme, SWRM forecasts the overal/l mo
at each station, rel ative i mpact aotne tthhee rporaodp onseetdw oneka
Three service plan options for the CACR Prog+ amme h:
Mi ni mum (Standard and Dynamic) scenarios, for both a
(2050) by wusing thesGaMRal i ofshei nSalainddearanl y funded an
schemes in the CMA and surrounding region. The Dynam

the CMATS in addition to those projects included in
eah TSS optionAippepadedsepttredi X nE

7.2.2 Cost Esti mates

Cost estimates for the options were devel oped based
Feasibility ReXORERCWMES O 00RACRs the infrastructure re
the optionspaesesit @dliS5ama&Ssc ezt ad mad £tdhreavse | oegpeend . Det ai l
the cost estimate can be found in theX@XXRERGOWMnary Cc
Qs0001, dated Novembern i 2Znéda2 k. hflse beesnt peepared in acc

Cost Management Guidelines and includes the costs as:
T New stations including car parks, access arrangen
T Alteration works at stations
1T Depot devel opment
T Doubl engrafckiail from Glounthaune to Midleton
T Rathduff passing | oop
f Signalling enhancements
T Closure of Myrtle Hil/l Level crossing
T New sidings at Mall ow, Bl arney, Mi dl et on
T BEMU fl eet
1T Electrical works for BEMU charging

Esti mates for fl eetometrlee bBART+ aBEMAI f | eet contract
option adjusted to reflect di Af eroemndensgeincyf loéett hsiezr
trainsets was all owed.

An estimate for the replacement rafngexiostfiarcg | o vertler iOd
Equi pment ( OLE) CoommuherCdirak | Arneea wor k has been compl €
XXX XSCACMQS0001, dated November 2021.

The cost estimate is based on the following key assul

1. Wor ks have medrheprbiaseds @of working in normal hours
have been made

2. Cost Basis is Q1 2021, and 25% escalation is incl.

3. Ri sk all owances are informed by the factWrrsi sakppl i e
has been applied in all cases

4. Al | rates are based on various recent rail way ir
avail able rates or price books, as appropriate
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The estimate is an AACE <cl ass 4 estviemaotpeme mats dduerfiinnge dw
the estimate has Fhgdiibfeprepdatad]| ssee

Expected Range of
Accuracy
Low High
AACE ANSI Project | Expected | Expected
Class Classification Typicale Definition | Actual Actual S Yaone
Cost Cost

Strategic Planning; -50%to- | +30%to | ROM; Ballpark; Blue Sky;

O Order-of- Concept Screening PetoBe 20% +100% | Ratio
e 1% 30% 20% Feasibility; Top-d
S to - to- | +20%to easibility; Top-down;
Cans Peasboiie Study 15% 15% +50% | Screening; Pre-design
Budget; Basic
! 10%to -20%t0- | +10%to 5 s g :
Class 3 Budgetary | Budgeting 40% 10% +30% Engu.meermg Phase; Semi-
detailed

Bidding; Project 30% to ge%to- | “8%to Engnr.\eenng; Bid;
Class 2 Controls; Change 75% 5% 20% Detailed Control;

Management Forced Detail

Definitive
Class 1 gﬂ:r:)g';.pé:’:fe 65%to -10%to- | +3%to | Bottoms Up; Full Detail;
O 100% 3% +15% | Firm Price
Management

Fi gd-B:AACE Estimate Classes, Cost —-EstAmpltieedl iassEmgica
Procurement, a nodr QGohnes tPrrwccteisosn Ifndustri es

7.2.3 Economic Benefits

The economic benefits have been calculated based upon
CAF.

At this point it is assumed that the currentb€AF wil/l
engaged with to understand the potenti al publication
the update for this appraisal. Any potential wupdate t
known.

The economic vari adileasl uwerde i ;ir it har ialpyprbased on val ue

and supplemented by values in Unit 6.11 of the TII Pr
ot herwise avail abl e
Some of the maisredpadamamédteceramnal ysi s include:
T An appraisal period of 30 years
T A residual value period of a further 30 years
T A test discount raGedob%ifwof@&Penwpear 810
T A shadow price of public funds of 130% and the sha
T CAF valtuiemse offor commuting, business and other trips
1T PSC values for the shadow price of carbon
T Fuel consumption parameters from UK WebTAG (necessa
to CAF parameters)
No4#i uel costs from CAF

= =

CO2 emissi dmomf &CAtFor s
T Vehicle fleet shares by propulsion type subject to

The analysis assessed the i mpact of each scheme on us
T Net transport user benefits
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T Jour ney -vteihmec | fer ananfeer ti me, wal k and wait time etc
T Charges (fares/tolls etc.)
1 Vehicle operating costs
T Net transport operator benefits
T Il nvest ment costs
T Operating and maintenance costs
T Revenue
T Grant/subsidy payments
7.24 Accessibility aAgdssSsoscmant I nclusion
The CACR programme aims to enhance the rail net wor k
rail ¢sermbce,people. The introduction of new addition

provide hi gher accetsisvibtiyy i fpr apdogxloem.ne The accessibi
assessmeotts on the factors affecting people’s conne
demographic and deprivation data. The purpose of thi:

T To evaluate theciempaeguehcyhangetviain capacity on

T To calculate the delivery of a more reliable and ef
T To measure and then enhance the popul ation within
T To identify the sochaubtghdlepsi wetdlhaneasamndwner shi

connectivity

Further details on the accessibility and socd.ad incl
andAppend®.i x H

7.25 Environment al Il mpact s
A rokoasironment al assessment was conducted for each
options from an environment al perspective, t hrough
di fferences imopwmeetinal al mpaoets have been identified b
infrastructure used on all options is al most identic
hour . Further details on the envitredment@lanndmysi s

Appen@.i x H

7.3 TSEomparvees sessment

Thi s spercotviiodnes a c¢compasaimmeod aesascHBS@BREtnitpmaevi di ng i nsi c
a to thetdhwuttcamens be expected from i mplementation

I n gealtelhrade TSS options score wellli aglaé nedarithec®ob Mi w
wabsdentdiufei etddACR eschemet obpeoltOmbdwtseer vi ce i nterval

For further detail as to the indiivAiphbealdidkxgpCesdimne nE o f

7.3.1 Ser VH aa

al opr dRaofyodyd @l e oapctridees wICAICRet wioo wever the patte
r across the various TSS options

TSBcomplies with the principles of CMATS in connectin
Bl arney/ Mal boiw rlegtul has service patnt earnnd bBe balribreenyt . Ke n t
services charge at Kent, with trains-Bdsairmgyt lseertvh rce
charge at Bl ar nMyl,| ovwni 3§ er Mii dé et olmarge at both ter mini

TSBmeets the CMATS olmiecsdarvwei owe tdin aealcdh br-mincht end a
frequency between Gl ountQakikeentamndrkKaéarcte sS Mhthiregtes nat K
Bl arney services chargbMaht oMi deevbneandTHred Bve &dd reld wtnh
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' ine it iscogreirortiie n&kobfhor t hrough services because it ha
potenti al owing to the amount of devel opment proposec

TS&i s a derTiSBwheon ohéeos®all ow i s reducesd pferronhofuorur |
has the advantage of requilThengpti emaméet sf tikne ttChMAT 8 p ¢
same wdypBSabeharging strategy is the same as TSS2, bt
means that only one turnback/charging siding is requi

7.3.2 Fl eet requirements

The fleet requirement differs slightly between the di

As shoWwaab?izn whereas TSS1 &hdefl S22 armdqu2 4 etrainsets r
fl eet requirement for TSS2a mnrte doufc esso nheo s2elr vdiucee st oa rt ch et
annual fleet kil ometres.

Tab71-2Fl eRegui rements per TSS

Option Base requirement 10% spares Trainsets required
TSS1 22 24.2 25
TSS2 21 231 24
TSS2a 19 20.9 21

7.3.3 Demahkodr ecast

A summary of the demandpfpemeaaatsatF hiass pnroets ebneteend prnovi de
Dynami ¢ sdcueen atrd oi ssues with | ackaof denondreil b ecd Tirvaen sgpem!
Model ling Report (TMR).

Do Mini mum

Due stiggni ficant popul ati onhema iemphogmegni f gobivt b st éep
t ransdpeomatnd bet ween t hteh eB a2sOeBOYrelofulmb @ d0O 00 aaidlry ipen al
acrossSoubhéd Weséquetgiimgn 1t oc raenadsite®ph 1 emsnulitmscrease i n pl
transport mode share from 7.8% to 11.5%.

l hhe 20-MOnDmum stcheenasrtieop change in public tramsport
significantl7y aglle ati ema(dacdasby thei $® uetghu aWweisntg rteogia nl 3
i ncrearsesulting in public transport mode share of 12.
Despite the growth, | evels of demand are forecast to
in 2030. RoOwdv, erc,apbayci ty utilisation is forecast to b
seated capacity by 60% to 175% between Midleton and K
Service i mpptoivems nt

Each TS$S®nomptroeceesaddyti onal sprascevet Apaci tgygener at i n
demand, rel aMimemum.t he Do

Theéransfoefmaectveof each TSS optioinn ctasmr nbse ofeetnhenoa d
boardings on I|Iriwhi Rbhi reaesmeappbresdswi mately 40% and 5009
scenari o

Thisacrease intrankldaocaesdimgs

T An addi t1i0o0n% li n5cOr ease in maxi mum | ine demand on th
T An addi t6i% nalcrease in dailaxrmpwstsl itdes tSouaghoodd t r i p
T An addiOt.-%o B &l i nicnr epausbel i ¢ t r anas@roasts nohde Sdcuatrke We s t
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Desptihe si gmicfriecassret i nwirtahi TeSafcehmpinidbe f orecasts show t
utilisationn willllagrpehdiuoceesul t of the addi t.i oAdalle caesrntvi c
opt isohnoswvhAM Pedakand awvdddmmedated within seatTel¥Bacapacit
sout hbound from Mab®POw to Bl arney
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Tabd-3Demand FeCempasrids sees

Do

Anal

El 4

yScena Base
e me |l

me n t
Mi

2030

Project number: 60661524

ni mum

2050 2030

TSS1

2050

T $2

2030

Il rish Stand 14,853 14,151 19, 193 20,418 28,57€ 20,26t 28, 80°¢ 19, 484 27,830
Boardi Dynam N/ A 15,039 - 22,481 - 22, 25¢ - 21,621 -
Publi Stand 142, 09. 251, 860 338,66: 261, 75' 360,59 261,65 357,74 261,504 357,660
Transp
Dai |y Dynam N/ A 257,845 - 268, 371 - 268, 45 - 267,996 -
Publ i Stand 7. 8% 11. 5% 12. 5% 11. 9% 13. 3% 11. 9% 13. 2% 11. 9% 13. 2%
Transp
Daily Dynam N/ A 11. 7% - 12. 2% - 12. 2% - 12. 1% -
Share
Maxi muSt and 400 600 1,000 1,000 1,600 900 2,000 1,000 1,900
Link
Passen p
ynam } ) } )
Load, N/ A 600 1,100 1,100 1,100
Peak
Signi fi No mor e mor e t|
No mor e
above sc¢ 60% of 75% of seat s
. ... At or just lcapaci-t: . A S Signifi utilisNo mor &0t except be
Signi fi : Signi fiuti leixce ;
capacity bl75%) be spar e except of seats Carrigtwo
spare ca . . spare ca bet wee .
Mi dl eton a1 Midl eto capacoN bet wee except be Gl ountha
Nomor e t No more Mall ow
west booNdor Kent more tl Mall ow Mall ow ancnort hboun
30% of 50% of Kent
_ St and Co than 50% ol westbou . 50% of Bl arnesout hboun seats
Line utilis . . . utilissouthbo C
] utilisedOther wi s ( 8D0 0 % utilissouthboof seats and Mal |l c
Capaci more tha seat s m (90% of Bl arney (
AM Pead of seats utilis excess of)
At or just | . e Signi fi No more t|
! Signi fi
capacity b spar e of seats
. spare ca .
Dynam N/ A Mi dl eton ai ) No mor e ) capa.coN ) except be )
westbou@er w 60% of more t| Mal | ow anct
no more tha 0 . 6 0% scefat sout hboun
. utilis .
seats wuti utilis of seats
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734 InfrastRequit uement s

Asshowihabhdehda i nfrastructauree trheeq usiar e@n@fmdtrisoavsd i m dilee
mi nor diagfefledrt®@eB8d® whi ch negdditagmnbalchkwi ftdciclhiacganhgi es

Mal | ow
TSS1 TSS2 TSS2a

Tabd-£Summarlyf mdstructure

Intervention

1 turnback facility, independent of Intercity

l

Charging facility in 1 turnback
2 turnback facilities, independent of Intercity

Charging facility in 2 turnbacks
3rd turnback facility, independent of Intercity

Charging facility in 3rd turnbacks

Mallow to Blarney Signalling for 3min headway

Bi-Directional Signalling & Crossovers
Passing loop at Rathduff

New station with offline platform
Siding Extension of turnback platform
Passing loop at Blarney

Charging facility in turnback

Charging facility in platform

Blarney to Kent Signalling for 3min headway
Turnback crossover at Blackpool
Charging facility in 2 bay platforms
Charging facility in 3rd bay platform
Through platform

Enhanced turnback facility for third Intercity service
Kent to Glounthaune Signalling for 3min headway

SUUUETLERCR UGN S cond track throughout

ST ) (G2, Signalling for 7min headway

Charging facility in 2 platforms
Additional facility for 3rd train with charging
2nd Platform

[}
]
=3
=

=
=3
©
o
=)
=]

v

7.3.5 Environmgadttal

2

osignificantt hppof éeteakceenni wasme dteanlt iif mppactbet. ween t h

7.3.6 CosasBconomMird or mance

The apicdsatl esti mafeasdbruthardesequbeedméeaB88EOtlilbtone i s
includes a turnback at Mall olwsS2t ho WeSkBwiiiuch ess oarl y e
trainset than TSSi1f.eVile3r&2 asred guit han TEWrl.

Tabd-5%presents compar ae¢ $ tviencdd detmrt ed czhe tainnfeatcahb Iter ao pntsieatn .
esti mad edaosotEh #A.6n,r esul ti ng i n aarcosdl 4débfefteweeennc,eT F2 a

with the smallest fleet, alnhde ToScSalrpadtaa|tt h e sf toiemdttdereg e st
progr amnmeows for an additional three trainsets as con
Prepared for: larnréd Eireann AECOM
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Tabd-®2Compar Bt eCeoesst s for TSS Options
Annual base costs (incl. VAT) TSS1 TSS2 TSS2a

Trainsets required 25 24 21
Fleet Cost (million, incl. escalation but excluding contingency) €2 8 6 . €45.:. €20.°
Theperational costs are fHeeetved#i Foomtdées fetencéesonne

mai ntenance costs and Jdiefofnenyg dihetigwe ¢ e meatas TSHSDwn i n
Tabl-T3S2a has ampher dtoiwamud! bnoas b .

Tabd-@Compar @id vaetGosnasl for TSS Options
Annual base costs (incl. VAT) TSS1 TSS2 TSS2a

BEMU traction energy costs €2mdl i €2.3 mi €2 mil |l
Vehicle maintenance €6milli €6.1 mi €6 mil |
Labour €4mil i €4.1 mi €3.8 mi
Track maintenance €5 mil1i €5.1 mi €5. 1 mi
SET maintenance €E6mM6 11 i €6.6 mi €6. 6 mi
Stations & structures maintenance €E4mr7 1 1i €4.7 mi €4. 7 mi
Other network costs €E0OmM6 1 I i €0. 6 mi €0. 6 mi
VAT €2mdlli €2.4 mi €2.4 mi
Annual Base Cost (incl. VAT) €32miol 1'i €31.9 mi €31. 1 mi
Annual km per train set 2,809,735 2,811,1 2,450, 9
The user beneféetbBoBupresents the economic viability
of monetised benefits accrTuaebhd-ebtyh et ruasnesrp olren eufsietrss . f oF
options range between €254 million and €614 million,
TSSd2dfers the | owest
Tabd7-2Z7 Summari seds User Benefit
Options User benefits (€
TSS1 Option 409614
TSS2 Option 303455
TSS2a Option 254381
However, the benefits are the product of assumpti on
model ling. As such the full benefits associated with

part of the Project Appraisal Report.

The publirda threamregdmpeasseTrathd& iaxr e fbrgl&IS2 t hbayn F% ri nl StShle
St andarechari o amd the. D% namiltesawrenarifo eheoabétrar TSSR
of f,erparticularly to the | argdS&a&thcohmse nltowienr tphued | Micd It e
benefits than either TSS1 or TSS2, as it offers fewel

Tab71-8&8 Summ®ruibd e d Tusaenrs pBodrpte Sictesmar i o
Options PTUser benef Stan¢a PT User benefits (

TSS1 Opti 260. 5 317.0
TSS2 Opti 268. 3 359. 9
TSS2a Opt 234.7 222.9

7.3.7 Ac hvieeme n®b joefct i ves

AITISS opti deselvbpedowptlt h)CAGQR Pr ogrbgmmdEagsbsTSS option W
examined agai nst e aochh eodbtgiees Sf exstist) aenadtsi svaeb hi evewds found
t haltl asubobj escitniviedsv ldyelrge t he TSS opti onss.r ellhasudndaitm di
objectivesnlbanht h8Ba2 sand oPBtSs2mmenr f or me d h BrestStler The
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irregular rail ser vi cesa nprroepaosskend wWbayr ptE8hSoifo aTaSvithé ¢ em
TSS2 andmd&tS2tahe CMATS odg @ Bintee wy it e af or bot h direc
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Tabd-%®Achieving the objectives
Rel el TSs1 TSS2 TSS2a
el ement
Support compact u
contribute to re
congestion and e mi
Metropolitan Area
Primary oexisting heavy r ai Achieved similarly by all opti ol
sustainabl e, saf e
i ntegrated pubsleircvi
wi |1 i mprove the
services.
Support compact ulrregular rail services Better pedueor mbnga -megu
contribute to re servi ce ainmtherrovuagh ser vi
congestion and emiTSS1 provides 12tph WiltelketMi dl et on branch, whi ch
Met ropolitamhAneaidi sadvantage of t his optcatchmbean the cchobh bran
Su-tmbjectieXiSting heavy raiservices and does notimi puo
sustainabl e, safeeadway. Al ong with thewWhiT®S1 has irrelgsudad &
integrated public stations, the rail servicmeet the CMADSa oid eect e v
wi || i mprove the Estimated wuser béhef istexr vf or both directioasd TE
services. potentially support sustaperform better t hanoblSe
and popul ation growth 1
Cater for exi sttiamAchieved similarly by all options
demand and SuUpPeED
patronage growth The inclusion of new stations will strengthen t he
rail corridors intranspor-tBumcCheamects and | ight rail wimbdal tben e
SudwbjectiArea through the pfpalso be i mproved, and the 1| ocal connectivity, e
frequency, hi gher increase in the population that can easily acces:s
heavy rail servimumber ofi wiomdkewist Hin 1km from the new stations.
sustainabl e econoaccessibility to work, towns and ot her key dest
and popul ation grotransport modes
Devel op an i nteganAchieved similarly by all options
Sudwbjectisystem i mproving a
educati on and ot
Prepared for: larnréd Eireann AECOM
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Anal ysi

TSS1 TSS2 TSS2a
el ement
economic oppor-madiAccessibility wilthebeeosrhapmeaotdwéeé tdhe new stati
connectivity, and car to public transport and to easily access th:
public transport sareas close to the rail stations ddwl dexdt gretnieala
Enabl e consolidatiAchieved similarly by all options
growt h al ong exi s
unl ock regeneratioThe modal shift expected from cars to rail due t
. more effective usel ead to | ower carbon emissichswedheeemvéedoermeésst
Sudmbjecti . . . ) . .
Metropolitan Areaj mprovements, supporting lIreland’s emission redu
future gener ati oen
provision of a hig
net wor k.
Del i ver an efficilrregular rail services Better pedofot mi Agmiergwtl ea |
carbon and cli mate service interval and t hi
net wor k, whi ch cThe proposefd thruanibres mwer hMi dl et on branch, which |
reducticongéesxnti on «¢he reliability and provicatchmbeanh the Cobh branc
Sudwbjectinetwork in the Corusers. |l mproved pedestria
and which supportstations, and the provisi
of I'reland’'s transcould also improve the <cu
transport system suppoatshihft to active moi
I rel and’”s emission
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7.3.8 Key metrics for compari son

Tabl740pr esdamtes key met ri csflfeoeet, esdazht ,apdle maenddat ed
effective limi¢é$matR@dasd gvaye | | as modal

indicators,.AKCMLC Re s@emroumice pmanpfronvme
s hi fatc rtooswsa rtdhse pSuobultihcw etsrta nrsepgo rotn

Tabl7-4 0Comp ar i KeoMe torfi ¢ s

. . Base Do Minir TSS1 TSS2 TSS2a
Anal ysis EI eme Scenario
Year 2030205020302050203020502030 2050
Fl eet Tr ai nLe0t590 ) Common 25 24 21
Crisn Rail Standard 14,8'14,119,120,428,520,228,819, 4:i27, 8.
ril s al
Dynami c N/A 15,019,422,432,622,236,721,6:30, 9:
Demand Public Tr a Standard 7.8%11.512.511.913.311.913.211.9 13.2
foreca Daily Mode Dynami c N/A 11.7 13.512.214.012.214.112.114.°2
Public Tra Standard 142,051, 3838, 261, 360, 261, 357, 261, 357, €
Daily Tri Dynami c N/A 257, 8365, 268, 381, 268, 384, 267,386, E
Capi t a2 0col Common €1,207 m €09/ | 1i €u6milli
prices, und
Costs Additional
cost pef28nr Common €32 mil €31.9 mi €31.1 mi
prices, und
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7.4

TSHSMulQrii teria Analysis

AMu LGrii teri a Amdl f¥HiBs opmM&dNsndnemt dkiene with the appro:
DoCAHhe CAF criteria toheeappsassald aheoaghfoll ows:

T En
hi
en

1 Ec
t h
ec
i s
sc

1 Ac
t h
as
[

T I'n
e X

1 Sa
t o

T Ph
en
us
de

vironmemd obj eecntviivreo nonfe ntthae appraisal is to asses
ghest | evel of protection of the enviro-hmeet. The
vironment al constraint’s assessment

onolmye economic criteribnofimbetprepoabtdi spt wbns
e highest economic benefit and the relative pote
onomic activity. The outcomes are | argely based c
mai nlay i geamtnidt rel ates to the consumer and pro
heme.

cessibility andThSosciaapprlanicslausiasinms to identify th
e best i mpact in terms of i mpradvidnegp rd cvcaed 9§ o nt 0o Aa
sessment (using ArcGlS) of houwaelBoldds twindimrnmot or i
kely effects

t egrTahtei amp:pr ai setdhe iodpetnitanf which is |likely to prov
i sti ntgr apnusbploirct net wor ks, | and use, geography and
fety andh8eenafiety:appraisal aims to identify the
result in the highest | evel of safety for road
ysical: Adtei wietrwi ce i mprov€EAMERt Pr pogwammesd gmy fti lte
hance the attractiveness of rail. This will 1ikel
age by train passengers at ei theai rngt aotfi otnh ed rr
sti nréhtei amp.pr ai s al identifies which option | eads t
ppreciation of constraints and opportunities wit

ctives lleidshmernthereofesd inld Alver et hai Mored to have cor
CAF and s pGAOR iPcriotgyrhaémenep raehsee nT eeldl-1d1n
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Tab#-lSummary OoMCACACReri a

CAF CriterSud€riterion I ndicator s Data So
(SR Quantitafive Indicator
Cuatitative Indicatar
Popul ation and Hu Reducr«edila.nce on the private car refle.cted in ancwemM mode share outputs
decrease in car mode share. Includes increased
Biodiversity | mpact on European sites (SAC / SPAs), national Environmental constraints assessment o
Wat er | mpact on surface water and ground waterbodies. Envir mental constraints assessment o
Lan@eol ogy & Soil ¢l mpact on | and, soils and geological heritage sEnvir mental constraints assessment o
EnvironmenlLandscape & VisuaPotential visual i mpacts from new stations and Environmental constraints assessment o
I [ A h . . .
cu t}Jra ' re aeolmpact on protected structures, archaeol ogical Environmental constraints assessment o
Architectural Her
Noi se ®i ¥nbr a Reduced noise and vibration from commuter rai.l Transition awaowefrreamfdieedel
Air Quality Reduced transport emissions for the overall traOverall network emiesauildass from SWRM
Climate Transition of rolling stock fleet to |l ow emissi Updating of train emissions profile in
. Ensure value fbene)imhep n@s dreomgjdo urrensepyo ntsigmes r e me r : . o
User Benefits . @) ¥ @ na gy by e cEcono,mlrn:odahdlogstomaamalsyes:lvsce
attractiveness and flexibility
Econom Transport Interch | mproved interchange o ortunities with other . .
y P . b 9 PP pSWRM resul tsaderon hekaiilnxrteri ps
I ntegration car
Cost s Comparison of capex and opex costs by option Cost Estimates
A _b_llmpact on passengitEnhance public transport access to opportunitieGlIS analysis of number of people withi
ccessibi
; . . . . . . GI'S analysis on the number odf hobapreihwd d
Social I ncsocial | mpact s Deliver socially inclusive public transport y . . . et
car ownership within 1km of the rail |
I ntegration with 1 . : . . .
Ioca? area Il ntegration with the new stations, depots andExtent of alignment with the road netw
Pubtriamsport Il ntegration with other public transport modesExtent of alignment with each public t
Integratio ) . . . . Assessment of the new crossin oint
Active modes I ntegrations with cycling and wal king g P '
t hreet wor k
égf:;ningNat'eﬂa‘Degree of alignment with other government policExtent of alignment with other governnmn
Safety andCollision Reducti‘Improve-thetsafne;tpprqfstyhseem by reducing pOtentILeveI crossing analysis
and vehicular traffic
. Cycle Facilities iFaC|I|tate access.to pull i e §GamBTery €y cz“C(I“eveProposed cycle parking spaces on the
Physical A and upgraded stations.
Permeability and IProvide a connectivity opportunity for green spSpatial analysis on green spaces and r
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Tk pproashcompalrianeé vei,t h nCAF ®radp eltamiramaken on a si mi
as other appraisals for Ansajscertt toeuap signor bpaulsln §eR$ t oomtsit aunr
shortpestedm wehlel oabgeesbrEsitaif mt he MCAspeod®aese

T Determine the DbDes$SompetrHiofilge olme s o npert i ®emmdien g@r mi ned 3
t hat which attains the highest comparative score
undoubtedly important (thoughheofdteelni vsepreyc ioffi-caalsluys tfa
qgual ity and attractive public transport corridor
overarching tdé@ACRePfeoagr @afmme

T Assess the wviability and expected elCAICKRf oPg rsa.mme t he
This wildl include an economic assessment where aj
moneabbenefits.

EalkcDo Somet hiergt adpitifoenr ent tr aime sreaivli cree tpwdrrtehrannd Tst a
same for qd IslsSecotpijiohnes ser vice plan for each option w
AppendiegxppG&ndi x E

The criteria guidddlmes sewsesmeinlt MCA process by comparing
Somet hing options m@mrgavinditnge amhmoamher derci si on making
sel ecting otpité odap i B me li-¢d b iv@araesas essed based on |l tohue comp:
coded ranking sTabiee2presented in

Tab7-2Scoring System for Option Comparisons
Significant comparative advant e

Some comparative advantage over

Comparable to other options

Some comparable disadvantages ¢

Tab71-le3provides a summary of -ctrh dae@ANRy scerd tfedrioa rhaemdtesQRb
Appendirxesktnts the detail@idvaemat lysi si mifl & hiet IMECA. bet we
the criteciiatamidashdd saomhi | ar results for

Theain difference nlsetwaese ni dtehnet idpgteido i n the transport

subritdheodemand analysis shows that, overall, TSS2
and bedmglrementoariitnt egration, with Itehaedirregtt eaildathtee rCl
public transport demand and mode share.

Prepared for: larnréd Eireann AECOM
55



Cork Area Commuter Rail (CACR) Programme Project number: 60661524
Phase 2 Option Selection Report

Tab71-23TSSummarGA®R Pr o gArsasmemes @Greintte rSudCraintder i a
MCA Cri Assessmeati sabi Do Mini| TSS1 TSS2 TSS2

S

Biodiversity

Wat er

Land, Geology and

Environlandscape ad Visual

Cul t,Arahaeod& ofi chail t
Heritage

Sound, Noi se and Vi

Air quality

Climate

User Benefits

Econom|Transport I nterchan
Cost

Accessi|| mpact on passenger

and So -

Il ncl us|Social I mpacts

I ntegration with t
Local Roads

Integréiactive Modes

Local and National
Safety
Securi Safety
PhysicCyC|e Facilities at
ActivVvilpermeability and Lo

Tabd-4dprovides the summari sed outcome of the MCA, witd!l

Tab7-24TSS MUANmMmaScyr i ®igx o€EAF criteri a
MCA Criteria Do Mi ni TSS1 TSS2 TSS2a

Environment

Economy

Access and So

I ntegration

Safety and Se

Physical Act

7.5 TSS Option Selection

Based on urhceerMCAken and Ta binedarltillsreede oipnSiSons per f or med
against thei nCAFompartiessram t o t hGv eDoahl &li, i 5 8 upeep of potr meend.
simihawdwer TSS2 perf arsmg tslIpirghvt Idpish et & egeirl vairc e Owi t h
to understand and operate timetalwhedeshVic@®dbhrdmnvi ce¢
whi ch has hitglhher cmpraghliment thaoof€bbhueal ohgoudl Keé mte,
provi @e@ef atpieamault ati on to allow for speci al events,
unknown events.

As di fferences bet ween thdgl &E€sBEblogpt appsoaacle manal be a
infrastructure for TSS2 can also serve TSS1, giving
Cobh to Blarney if the market requires. TSS2a is a Vi
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i ntersiim bvahil e demand grows but is | esValiuavewnwnmgamlee r rt i
may reduce the scope amdhisleestvi oé theelpfogoamcebe gr al
align with demand and.opti mise operating costs
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8. CACR Programme Al iAgoidn@Iintamd tlhnt er ve
Hi erarchi es

THE CACR Praogdeaembpedugh pagtsieamnted insthignirkepoantly
with MddEdIl and I ntervention HiaéB-2rQ@whdrdadl,d gg oigh ammer .
promoteo®bNEeETI ves far morMi ngirmreuan | o/mbatxhicami stihneg ODohe use
Cork Region hetaeewnyh a&amdgriubl assétransport psreornvoitcieeash icgoku pl e c
trave

Alhli er aweheeasfsers steMlien Dmum and the BA€BRdPobagt hAmmeompar
col our codedpraskiniaghlsle al e

Tab8l Scoring System for Option Comparisons
Significant comparatiope i @achswant ¢

Some comparative advantage over

Comparable to other options

Some comparable disadvantages ¢
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Tab82CACR Progr amme
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9. Summary and Concl usi on

CACRr ogr aanmmmesp rtoanoattei on a | policy targets for transport
a regd@0Ormiamr servicre eadlerlviane, w,i tds tdmo@MATBesd rsishyo wan

in Tadl et h& p€AQGR ainemean outstanding exampld mbfsehaw to
existing asset to prioritise active moNdesTlampd ipulltiic
decar bonprsoatteicotni,on and refmewapeopl & aarnedgoidonballd yc cammde ct i

ThiBhase 2 OSR optnisbnaeds etstseme nt and s &legatoigorma mmpme 0C € S
componenwesr: flaenedt a g i wneltlabd

FoH eetPoavredpt itoh@es m was tao riobaistts fagnidnabl e, pommamwappti on
from dioe s ethlHl eaceexi sarnahcge of Mneeddiagge o wtihc f esseeadri ce frequen
and capacity

Therepf epowdptiadment i fi 6BEMWMaswvi ttihe 1500 VI hBCarscofinasr g it rhg .s

i nclawer al | | owe st costndf rabéemustupper reggirements ar ¢
reduced environment al i mpact and planning risk as no
greater .f BeEeMWiopittiyon al |l ows fdnuteuscerteyweebouf aocamnflincbo
potential for future service expansion beyond Mall ow

Ot her options assessed and rejected included 1500V D¢
' i miteBIEMML Ewi th 25kV AC charging and hydrogenar pgwer ec
stage as ineffective for CACR requirements

Fl eet size: bet ween 21 and 25 tr aBaesdtendapé&mdiengobdn
trai heetas | ow f or tchoen tfil€ecge2t® cco.srti lils on

FoTi metQphtlieohs isai Mmd ndttarn upeamnvadnceal’chebr awimihn wat &

service between Gl.bunt saonot podsKbhe for all service
Cobh and Midleton branches caBilnaortn ebydtMa |l fl @evdT IBdSiame dit. | y
options that WOMATIS dwil siiveer wehree consi dered. The thre
assessed, all with the BEMU fl eet proposed to operat e

Option TSS1 is closesof fteor & hteh rCAMAJgIE sversviomes Iftrom bo

although some services on both Ilines would terminat
bet ween Kent and Bl arney would either operate on an
10mi nute interval required, or be held at Kent for urg

alternative offers the truly attractive customer pr o}

Option TSS2 offers a simpler cmbBhomeesenbposatBoonnwi

branch. Al Cobh services would terminate at Kent, so
train. Al Mi dl eton services would continue to eithei
justified btychimesntl arggeratea growth potenti al and gre
stations. The demand forecasts support this approac

compared with 25 for TSS1.

OptiT®&r82a i s a variation on TSsS2t owhMalel avw ea rneu ntbeedru coefd

t wo services per hour. It requires only 21 trainsets
ot her, hiamdhas | ower demand and offers | ower benefits
Al'l three TSS opti amgaimpenf dmmecCAWwelcriteria in compar.i
Overall, the TSS optionsTp8Rdrofromerds sd Imig faird wi dheoswtearre r
regul-mrndODe wietalmeiacsey t o understand and operate ti met
operational permutation to allow for special events
event s.

I nfrastructuraer er ergeuliarteende ntts t he ti metRagbdred!| eshse dofl ee$!
opti on, the significant increase in service frequenc
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move from a diesel to BEMU fleet and the devel opmen
changes to the raidsswmaychafgaestamumwettume. sdme for all 0
TSS2 requires an additional turnback with charging

woul d be slightly higher for TSS2 as a reskdw, t ho
i mplication is that the TSS2T$ fafnrdaSBtar bauttu medt s @u lcde a c
The capital cost estimate for infrastructure i s €88°
include additional turmabadMal dodv ¢ hat giamg fadi Irietqiue 3 €
These works are a very minor part of the overall infr
costed. The environmental analysis conducted did not

i mpact of each TSS option on the environment .

Theptiasnssess ment ahe®EdUl bvatt h 1580 MmidkCh service i mprov
woul d best h@&@AXOR eostej,& oetmivsessi ons r ad U ctuironn ugBmdamut eg o”

service interval .Acrdasfsf ealeincbds abeheveen t hfel ex3Dl ept i
approach may be practical. The infrastructure for TE¢
introduce through serey ciefs fhhe mm&Lolbdt toe BUiarers . TSS2
which could be i mplemented on an interim basis while
in the Nohgetemgn.neering may reduce t hwehisleopéeté&ndtses
could be gradually introduced to ali.gn with demand al
I n conglhes i CAlCR Programme is well aligned with NIFTI
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Appendix AObj ecti ves
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Tabl® Obj eamntdi weeg f ormance I ndicators’ Alignment to CAF Appraisal Criteria

Objectives & Performance

Primary Objective

Support compact urban growth and cont reinh ustse otnos riend utchien gCotrrka nvsept or rotp o«
existing heavy rail system, providing a sustainabl e,ve atflee etftfri a&d teir
services

Cater for existing heavyReduced reliance on the privameede asrhared | aercd
suppor-telmngatronage grocorresponding decrease in car mode share
established raCdr k oMeti rdm ) , ,
Area through the provisiUpllft in public transport patronage compar
hi gher capacity, electri
supports sustainable ecocEnsure value for money (strong BCR & NPV)
popul ation growth.
Enhance public transport access to oppionrctruen
in the number of people within 1km of a hig
Develop an integrated suUpe|jver socially i alcdharsdase piublpapulratnisgro rlt
i mproving accessibility geprived by Pobal and/or areas wiitthti nl dwk nc arf
social and economi-modpbofrequency rail Iline
connectivity, and integr
transport services. I ncrease the number of origins/destinations
I ncrease in number of trips involving inter
Enable consolidation of Increase heavy rail capacity and frequency
along existing rail corr
opportunities and more elncrease rail catchment for major trip attr
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Project number: 60661524

Cork Metropolitan Area,

Enable Project Ireland 2040 &tRSBES®Safhreleglme

generations, through thetransport network

capaci tyaihleanmgt wor k.

Support policies of <dempadty growt lopaneaddt hiwgh
CACR, measured by the total catchment withi

Del i veefrf iacni ent ,
climate resi ent heavy
road net work
which suppor

| i
contributes to a reductij;

i

S

the adva

t
transition to a ploaw snyisggrOWth
|

delivery of reland’ s e

n the Cork

Reduced transport -reriasgidormasn,d Hotrh trhaei lover al
Metropolitan Area, compared to the counterf

SsustainaEnabl €l tmete Action Plan 2021 -taraugd dadti d

Reduction in transport congestion measured

journey ti mes

nDeI ivery of CACR i moanpmamiesre Hfimdtanwiplhle seatge

ambitions, and where possilbsleamdotStirm
nReview or recommendations fromltddeaetl E yRainld
potenti al iinAuwabcaans aonnd frei ght services
Facilitate access to public transport by ac
facilities at new and upgraded stations.

Provide a higher standar;

i ncl pdionmg si on of cl ean,

and a reliable and punct

and integrated fares.

Enhanced customer experience measured throu
i mproved journey time reliability

| mprove the safety of the transport system
pedestrian/cyclists and vehicullmhasdad arhdde , s |
relative to segregated public transport and
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AppendixBPower and FI| eeatnalpytsiiosns MCA

B.1 CapiCtoslt s

The differential cost of each of the options is dri v
the type of fleet utilised (EMU or BEMU) and the numi
is provided by BEMUavVebiostesf Ehefldbp&Sépbpemt sugimaensikiE
the main el ements of capital cost which differentie
infrasairrucosts such as station, signalling or depot

The cost of electrification has a significant bearin
which includes the full eSlkeve tAQ falcoantdg otnh eo fe ntthier en e@ 2w 0!
hi ghest at €483 m. This option is impacted significa
facilitate 25kV AC clearances. These infrastructure
provi deébd O¥t DC, and €248m where only |imited OLE is
infrastructure costs relate to the BEMU Option 3 (€2
for battery charging facilitiesg éhtetemeiede fOLESsi gnmadt
wor ks along the route.

Tabl&8ummary of primary differential capital costs (€
Option Option I Opti ol
1500v DC AC EMU 1500V

wi th O OLE B EMU

Civil wor ks 79 158 25 32

El ectrification c¢ 162 101 87 101

Pl anning, Design ¢ 19 21 7 11
Project/ Constructi 22 24 10 12

Addi ti onal Land & 0. 4 0.2 - 0.3

Ri sk Contingency ( 113 122 52 6 2

Tot al Infrastwvwadd L 396 426 181 218

Tot al Infrastructu 450 483 205 248

Fl eet costs (€m) ( 211 231 268 258

Total Cost € 661r €714m € 473 € 505

I n comparing the <cost of options, the combined <cost
utilising | ower cost EMU vehicle types must be comp:

battery charger smamad dxipernusievenfBEMW vehicle types.

The fleet selection has a significant bearing on the
been found to be 24% more expensive than EMU vehicle
Tabl® the capital costs of these vehicles have a sig
bet ween the options. Usi ngetBEMLWs trsolblyi nugp sttoo c€k5 7inm.c r e «

As s homwmanbli®&n when the cost of electrification and fl ee
over al l cost at €473 m.

B2 Operatsng Co

Programme wide operati-bnasatedospsi 6ns &ahd Ebora Do M
presemegleadWablmani@di ga.re

Operational costs include all <costs incurred in the

1T Fleet traction energy costs

T Vehicle maintenaaglea@aende mtatdc ®egstys (where applicabl e)
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1T OLE (overhead | ine equipment) maintenance

f Track maintenance and renewal s

f Station maintenance

f Driver costs, maintenance, operations, and revenue
Annual operational costs are presented for the full

based on existing service |l evels, while costs for thi

additional services opéectihiedatiinbenT hzad n &6 ®BeaNont e8erSvi ce
SpecificatAXXENACGBE® 001, provided separately).

Tabl3perational Costs for Do Minimum and Do Somet hin

Opti enOpti en

Do Mi 1500V 25kv ,OPtienOptie

1500V Dynami

(DMU) EMU wi EMU wi
OLE OLE

o Traction €0.6r €2.1r €2.1r €2. m €2. m
$Vehicle Mai ntenar €3. 1r €5. 0r €5. m €6. m €5. 9r
2 Labour €0.8r €3.5r €3.5r €3.8r €3. 57
_ Tr aM&i ntenance €2.8r €5.1r €5.1r €5. 1r €5. 1r
® SET Maintenance €3.4r€10.3 €7.3r €6.6r €7.3r
ZStations & Struct €2.6r €4. 6r €4.6r €4. 7r €4. 77
:Other network co¢ €0. 2r €0.6r €0.6r €0. 6r €0. 6r
VAT €1.1r €2.7r €2.3r1r €2.4r €2. 4r
Annual Base Cost €14.6 €34.0€30.5€31.1€31.5
:iTcr’]th'at?i':)(MarkEtez,11€4,91€4,44€4,54€4,56
$Z?tsi'ougf‘Mr(a't:';r)'a“€983n€2,28€2,06€2,10€2,11
c>D\Total O&M Cost -(E
© €114n €349n €316n €323n €325n

4% di scount rate)
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€40m
€35m

€30m

€25m
€20m
€15m
€10m .

Do Min (DMU) 1-1500V DC EMU 2 - 25KV AC EMU with 3 - BEMU (Static 5 - BEMU (Dynamic

with OLE OLE Charge) Charge)
m Traction m Vehicle Maintenance
Labour m Track Maintenance
B SET Maintenance W Stations & Structures Maintenance

Fi g6GAanupkr®tional Base Costs (excluding in
he operational costs presented anelbdseaed: on a number
Opening year of 2030
60year assessment period

Di scount rates of 1.75% (financial) and 4% (econom

T
il
1
1
T Peak hour services as described in TSS 2a, with a
T Annualisation factor of 295

T I'nfrastructure manhtesancetatre3®wosets

T Rolling stock maintenance costs rates as per DARTH+
T Electricity costs of €0.14 per KWh (excluding vat)
1

Cost per | abour hour of €25.

Based on these estimates it is evident thatn alnnual |
(highest) and Option 2 and 3 (Il owest).

Theperational costs for Option 1 are impacted by OL
substations and full electrification of the network,
Optiqmwh2l e requiring full electrification) only reqgu

have OLE developed across the network and the OLE
mai ntenance costs also differ bBMUweemlmi obéspnwhi OeptOptr
4 use BEMU vehicles which incur higher maintenance ¢
one additional train set due to the need for static

B3 Safety

Whil e the i matddodu®tniadn rafi | services across the Cork
associated increase in risk to the public and oper at
associated with high frequeney ssteeidoimgpes Tihs st he skame i
related to the risk of collisions with rolling stock.
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Where risk wildl di ffer between options is related to
2 and 5 all require the devepopea 4f aODLBwesqg@iopmant5O0/
Option 2 a 25kV AC net wor k, and Option 5 partial el «
increase the risk of exposure to high voltage I ines |
I n comparison, darhtilsy rriesckuciesd sfiogpni@ptci on 3 which only
i solated sections of OLE at battery charger | ocati on:

B4 Pl anning and Environment

The development of rail infrastructure across the Cc
granng of a Railway Order. Additionally, the develo
potentially require the granting of planning per mi ssi
of i ndi vidual s to chall ésgeantdhet og rmaanktei ngu bonfi sappmaev

appropriateness of the proposed designs.

Option 1 involves the construction of over 60km of Ol
whil e Option 2 requires the devel ovemeantviosfu adl8 ionvpearchtr
| andscape along the network while the upgrades to oV

along the route during construction.

This extensive scope of work wild.l have a rmadtlavalye |ii mpe:
and this could potentially attract a high | evel of o
In comparison, Option 3 does not require extensive Ol
as such is |l ess |liabjgctoboastdactngighahhnicagt

B5 Operational |l mpact

Il mpact on Intercity Electrification

Currently only 2.75% of Il rel and’ s rail net wor k i s
Programme in Dublin this wil!/l i ncrfaaddetro dleG@%.r b@Inii ma
the railway with additional electrification of the n

to clean energy being a key part of this.

Should an alternative traction power osrokl,utdronalbcen gpr ot
intercity routes at some point in the future, possib
25kV AC system as a 1500V DC network is considered n
the intercity network.

Al t hothggtvel BB 1 ong history of delivering and maintaini
systems are more suitable for electrification over

increased distances which are posesirbelse sktdtvwee dno stsresc tf
electrification systems are also reduced due to the |

I n this scenario, the presence of a 1500V DC OLE in I
woul d need to be considefadesobenweaer that spsliemante
integrated appropriately.

I n Dublin, the existing BEORVE hn eatnwlo rGa ebyestt voeneers Masl achuir d e
1500V DC. This 1500V DC DART network EBstesetMayaobehe
M3 Par kway, Hazel hatch and Drogheda as part of the D/
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Wher e
DC be
due t

propo

Al ter
devel
el ect

Thi s
futui
ser vi

The p
syste

Junctlon* N\

DART Coattal
Northem Line
Maynooth Line
« gl M3 Parkway
and Docklands

Fi g@:DPART+ Network Extract

future electrified 25kV AC intercity services
t ween Hazel hatch and Heuston, its segregation f
o the existing four trakkiWegtbathwe drmeHaddli hatonh
sed bet ween Park West and Heuston within the DAI

nativel vy, opeyatemnnevti wdrn ln @outlwdo be enabled by
opment of new ducallesv.olTthaegsee idnutaelr cvialyt avgeehivehi cl e
ri f-Cerdk Dadd vinces should a decision be made to ac

same approach could be deployed in other region
8. wWbhil d reyslttem rela&cttwdo fied network consisting
ces, and a high voltage 25KV AC system for intei

rimary considerations and i mplicatibhsabfodevel
ms for commuter and intercity services is summa

Prepared for: larnréd Eireann
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Tab20mel ow.

I n light of this assessment, shoul d uar e2 5aklVo nAgC tChLeE 2sby(
|l ine between Dublin and Cor k, the devel opment of a 1
wi || increase the complexity of the interface of the
vol tage vehiclesvifoas.the intercity ser

Conversely, the development of a 25kV AC system al onj
interfaces between the intercity and commuter system:

Prepared for: larnréd Eireann
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Tabd@ummary of | mpact of Hlndacetrrciiftiyc atnido nC oSmymautt ems

Potential Intercity Elect
1500V DC 25KV AC
8 -Al l ows for standar|-All ows for standardi
voltage across all across commuter net\y
> DART+ vehicles. Cork, as well as otH
o 2 -Results in ineffic commuter networks.
£ o net work due to | on|-Requires dual voltagd
£ i el ectri fiocepr cswirsviicre s
© parallel track.
o
o -Not plausible to d|-All ows for standardi
= 2 Intercity in paral across all I E fl eets
o commuter networ k d existing and future
o z of 1500 V DC syste 1500VvDC.
@) To) di steanc -l ncreases infrastruc
< o techni cal risk for ¢
O -Requires assessment
EMI (el ectromagnetic
-Al Il ows for standar|-Interface of 25KkB/ENMW
D voltage across all charging sites woul d
E DART+ vehicles. consideration to neg
m -Results in ineffic dual voltage vehicl e
net work due to | on and commuter networ K
I n the case of Option 3, and the devel opment of a BEN
future intercity electrification is mostly avoided. |
a 25kV AC systems, without any need to interface wit
system simplifies the yisnteang raantdi otnheofe ltehcet rGAGCR ag i on
intercity lIine, should this be pursued as a project i
and in parallel with a 25kV AC system or even a hyd
commercially and operationally viable).
Operational Flexibility
For the purpose of this assessment, each of the opt
operational flexibility, that i s, the degmenaiteo whic
area can be delivered in a flexible and efficient ma

operations staff to change service patternyhoxwitch
across the net wor k.

Options 1 iasred EMUdtsi which are in constant contact the
times to be incorporated into service schedul es. The
al ways present. This provides aandhirgehsiddgmee dfo amer
net wor k. The presence of a continuous OLE net wor k mi
to battery depletion, while also allowing the Rail wa
and/or redewe (Vvemhit he case of failures on the |ine)

dynamic charging and does not require scheduled char
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I n contrast, Option 3 uses BEMU's which arequeéelrieant
vehicles to be charged at terminus stations. Thi s
coordination and planning not necessary for Option 1

Net work Flexibility
Net wor k f lad xsiobidn tiympiosrt ant consideration in the pe
assessment network flexibility has been taken to mea

beyond the current commuter networ k.

Option 1 and Option odeids Oh&sencetavofr ki, | msdeswelh t he ex/

beyond Midleton, Mal |l ow and Cobh would require the
infrastructure and potentially significant cikvil wor
guickly, in response to increased demand or changes i

In compari son, Option 3 and Option 5 use BEMU vehicl

OLE network. For example, services could potentially
need for additional charmangr dqueiide tacdi.t Whndle itmvestt
scale of development would be significantly | ess thal
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AppendixC-Opti on TSS1: CMATS Proposal

Cl Overview

This section presents a detafill edt amadyisi esmerit sI,SStlhe e
charging strategy, the potenti al infrastructure requi
C2 Service Pl an

TSS1, shRow@recnomplies with the principles of CMATS in

with direct trains to Blarney and Mall ow. I't provi de
as foll ows:

T four trainsfmpem Miodlret(tamphtyhrough to Mall ow

T two tph from Midleton, terminating at Kent Station
T two tph from Cobh through to Bl arney

T four tph from Cobh, terminating at Kent Station

As shown, each branch -mi owuteéesetrheéecmi hirmgmeB@Rwti oA cC

woul d be required for four tph operating between Cobl

This option has the disadvant ageeanf ianerwviaégbledwesart
bet ween Kent Station baend eBlodwvray . byThirsaimsulwhai ti ng at

mi nut es; however, this solution is not desirable fror
111 publin Legend
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Fi g8reTSS1 Service Graph

Tabd® TSS1 minutes past the hour timetable, Down dire

Mal | ow 34 4 8 18
Mal | ow

Mal | ow

Bl arney 39
Monard 4 2
Bl ackpo 46
Kent P 6

Kent P5

Kent P4 57 16 46 51
Kent P3

Kent P2 12 4 2

Kent P1 01

Tivol i 06 17 47 56
Dunkett| 09 20 50 59
Littl e 12 23 53 02
Gl ount h 15 26 56 05
Carrigt

W

Carrigt

Wat er R

Mi dl et o

Gl ount h 15 26 56 05
Fot a 18 29 59 08
Carriga 22 33 03 12
Ball yno 24 35 05 14
Rushbro 26 37 07 16
Cobh 28 39 09 18
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Tabd2 TSS1 minutes past the hour timetable, Up direct
Cobh 33 43 53 03 13 23

Rushbro 36 46 55 06 16 25

Ball yno 38 48 57 08 18 27

Carriga 40 50 00 10 20 30

Fot a 45 55 04 15 25 34

Mi dl et o ‘

Wat er R |

Carrigt \

Carrigt

W

Glount hl 48 58 07 18 28 | 37

Little |51 01 11088 21 31 B /1

Dunkett| 54 04 13 24 34 | 43

Tivoli |57 07 17 27 37 | 47

Kent P1 02 32 42 |

Kent P2 22 | 52

Kent P 3 ‘

Kent P4

Kent P5 22 35 52

Kent P 6 13 43

Bl ackpo 16 46

Monar d 20 50

Bl arney

Mal | ow

Mal | ow 45 58 15

Mal | ow

C3 Fleet requirements

The fleet required to operate services is derived fr
fleet of 25 BEMU trainsets is required to operate t he

and a 10% redundancy & oadtaicviltiiteas eanmdi fnaielnlarnee recover

C4

Turnaround and Charging Strategy

The potenti al turnaround and ciopregiangds ttmrat emgw nfder u

foll ows:

T CobKent services charge at Kent, with trains using
to 3) in succession so that each one is schedul ed
T CobBIl arney services charge aur Bdraowrd .t o Actharye nagt s

1

require platforms or sidings to accommodate three

di fficult to provide. The turnaround at Bl arney i
a full chargeftetHoweaeel | ing from Blarney to Cobh,
back only as far as Kent. This should still be ac

being achieved at Bl arney.

Mi dl eMadoh ow services charge at both ter mini

T At Midleton the turnaround time is 26 minutes wi
To achieve -mi metle abhaer de8 during that time, both p
a single turnback siding tmerrhiet ealsar.gi rOd Et a ns tt ari
one platform and continue wuntil just before depa
for the moves to and from the siding. An alterr

require more vwiidld nlgess sa ncdh gorrgpi ng t i me.

T At Mallow there is insufficient charging time for
| ater) or the second departure (16 minutes | er)
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| ater) and t heerseu bruursbtanb et rtahirnes i n the station at
by having two turnback and charging sidings, wher
not also require charging in the platforins. It
arrival and departure platforms, which are al so
services become more frequent, it may be possib
Pl atform 3, with suburban trasi nawaailtaibnlge.i n Pl at f «

Tabda3® TSS1 Suburban Trains in Service
Number of Trains (at

Location Noibattery Battery of
(11 min ch

On journey Bl arney to/ frc« 2 2
On journey Kent to/from ( 3 3
Mal | ow 2 2
Bl arney 1 1
Kent 2 2
Mi dl et on 0 1
Cobh 1 1
Tot al Suburban Trains in 21 22
I f battery units are not wused, one turnback siding i

are sufficient.

C5 Demand Forecast s

Demand forecasting forms an i mportant el ement of the
var yitmgacdti veness of each TSS option for passenger s.
based on the det aiAlpepdk ndddhtxadredb ht agnwed!| | nbe further ref
into the Project Appraisal Repoinhcphassestehicckswi hl t af

Change in Daily Trips

An analysis has been undertaken of mohdee & bosro|QuAtCeR cChpa n
TSS1 rel at i-Mienitroum.heThbeo dat a shows:

T Asignificant increase in public transport trips

T A significantly higher iiner2@S5e +al.pulbhmesstiostB@8Pypr
due to higher leesvteilosn ocafndr cpaudb Iciocn gt rewhspbrtéebsabivdi ng
CACRr ogr aonpmei boenisng rel ati vely more attractive to pa:

T Reductiinomsal ki ng amd awdlli mg otviiideps a meoeterciomsyeni e
Whil st t htirsarrywntso cpanl i cy objectives, in this instal
|l i kely be outweighed by i mpravemamtce itmi paf éteyy n(gt ha
the road). The modelling is focuemseids olni kdlryat@e\yge rcst

Change in Daily Mode Shares

An analysis has been undertaken of the absolute char
TSS1 rel at i-Mienitmunm.heThhos shows:

T Increases in public tampmrspxirnma tneoldye 0s.hda% ei mu p2 @ DO

f Increases in public transport mode share up to app
relative to 2030 is in |Iline with the changes in dai
road congeshtliiocn tarnadnsppuort crowding in 2050 causing
provide greater crowding and congestion relief.

Prepared for: larnréd Eireann



Cork Area Commuter Rail (CACR) Programme
Phase 2 Option Selection Report

ChangelBonarRlaings
An analysis has been undertaken of the change in rai
Mi ni mu ns. h oTwhsi:s

T A significant step change in use of -T9Q90MMYudacdi triaomnal
boardings in 203@3d0d abdedtiwdeomal 7 oardings in 2050
T A small reduction in boardings on I|Intevicdeg yarseryv
alternative to Intercity services between Mall ow a

The absolute daily boardings on whliachd 2t hese figures

Tab42 Daily Public Transport Boardings by Mode
2030 2050

St andSt andDynanDynanSt andSt andDynanDyna
DM TSS1 DM TSS1 DM TSS1 DM TSS1

Il rish

3,9011,0(4,2012,3|6,3017,2t6,0020, 21
Commuter

lrish Rail0,3(9,4010,8110,2(12,9(11, 4(13, 4112, 41

City Bus 161, 2160, 5178, €78, 9217,23217,¢8214, 1213, 7

Ot her Bus28,2(27, 7128, 11127, 7|33,3(32,5(32, 9132, 31

Luas n/ a n/ a n/ a n/ a n/ a n/a 44,3144, 71
Tot al 203, €208,€221, €229, 1269, 8278, €310, 1323, 14
Line Passenger Demand Profiles

An analysis has been wundertaken of Nort hbound and ¢
demand in the 2-MbBi BiuasdbdddscPmari os. This shows:

T Compared tMi ntimeunQo t here is a significant increase
T Significant demand at the new Blarney station and
T Significant increase in ofnterdavaldsi i-&e,bhh@l @udatkioalu n
Kent

Line Passenger Capacity

A comparison has beMinniumumeramk ehS®f AM and PM Peak Ho
and PM Peak Hour service seat capacity. This shows t|I

T I'n tHAHE nDanum s cneamadr iios dfeorecast to exceed seating ce
oln the AM Peak northbound between Midleton and K

oln the AM Peak southbound bet ween Mall ow and Ken
oln the PM Peak northbound bet ween Kent and Mal l o
T In TSS1, whilst there is a significant increase ir

compared tMd ntibmumDo there is sufficient seating capa
except on AM Peak southbound serddmaersd firo mf dwad d aoswt
slightly higher than seated capacity.

T In Iline with the analysis of |ine profiles, signifi
Mal |l ow with smaller changes forecast at other stat
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Economic Performance

For TeScSalnomi ¢ bebeéntfohavast toOmel Fr&a®6md Iriaomgd 0840 |
Standard scenario, and | owhdrc hf areftl reec t By rpaemif ® rr-amaenrceaer ia
range public tiTadansporanhgeret wom@tpiroondsu cando fl iamsistuati ons
the SWRM modelling. As such they represent a | ower b
full benefits associated with the CACR Programme whic
RepoAtt .t hat stage, bebatetdsmbdeiml angcap@prioach wil | be
better refl ect aspirationsndf orramesde ohiifetnt At ech dUbege
statiwhmnshanti citppgeeaegr at e significaRut y hehringdhreer, bbeenneef

associated with journey time reliability, aggsowmellt:
as other benefits such as those accrued by cyclists,
C6 Infrastructure Requirements

This section highlight s6fanmy tdewi artSiSo mosp tfi roonm (STeScStli)o n

New Stations

As per GBektion

Exi sting Stations

As per GBeZtion

Parking and Access

As per GBeZtion

Sidings, Passing ilnogo pasn,d Dpauhbelre TFraacckk | mprovement s
As per @Be&tion

Bridges and Structures

As per @BeXxtion

Signalling
As per GBe&ti on

Electrification

As per 6Serfcti on

Depot and Stabling
As per GBe&tion

C7 Environmental | mpacts

An envirasmessament was conducted for each of the TS
option from an environment al perspective, through a
found that the i mpact was the same for all options.

Overall, the OACR Phraowe aanmgosi tive environment al i mp
the Do Minimum due to electrification of the rail ne
private car, helping in meeting | releand’cy etasregdatn acfer
woul d have a positive impact on population and human
infrastructure, employment sites and training facil.i!
Devel opment of the infrastructure bwiilllt reensvuilrtontme ndh ¢
construction and operation. Environment al constraint
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geol ogy, |l andscape and the cultural, archaeol ogi cal a
wi || i nseeasevirbaiati on. Mitigations wil/ be required
benefit of the programme is delivered.

AppenmnHtiomt ai ns a summary of the environmental assessm

C8 Cost s

Capital costs

For TSS1, scheme capital costs have been esti mated a
includes fleet costs which are assumederteo abree tshe gé
di fferences.

Theost estimate has been prepared in accordance with
includes the costs associated with new stations and
tracking bet ween GInguntthhea uRheet htdou f Mi dplaestsoi ng | oop, si g
closure of Myrtle Hill Level crossing, new sidings at
all electrical works associated with the devel opment
Theost estimate for fleet was based on actual costs
the purchase of 28 trainsets, to provide for continge

Operational

estimates for eaehedfoptedle THhEsepteisa

Operational ost
fferent operational characteristics of

c
refl ect the di

T Fl eet k m

f Traction energy costs

T Vehicle maintenance

T Staffing requirements

T Fl eet maintenance

T Infrastructure maintenance cost s

1T SET maintenance costs

T Ot her rnketcwost s

As discussey iam $detiomfirastructure requirements are |
main differential in operational costs are derived f
costs, maihntcéeemance costs and staffing requirements re
specifications. The operational cost estimate for TS
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TabUé el ow.
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TabUW& Operational costs for TSS1

Annual base costs (incl. VAT) TSS1

BEMU traction energy costs €2mdl lion

Vehicle maintenance €6mlllion

Labour €4 mlllion

Track maintenance €5 mlllion

SET maintenance €6mM6 1 1 i on

Stations & structures maintenance €4 m7il1lion

Other network costs €E0m6 1 1 i on

VAT €2mdl lion

Annual Base Cost (incl. VAT) €32mi0l I i on
Total O&M Cost (market prices) €4, 81 | i on
Total O&M Cost (Financial NP\ 1.75% discount) €2, M9 1 i on
Total O&M Cost (Economic NPV- 4% discount) €33i I 1'i on

Annual km per train set 2,809,735

C9 Achievement of Objectives

TSS1 achieves all the-obAGR tdlvjeesct iThes waryd i mulwhi ch

Progr aonbmeecti ves i s ded44i bed bel ow in
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Project number: 60661524

Tab44 TSS1 option objectives achievement
Sudmbjectives Achi evement

Sudobj ect Support compact urban growt TSS1 provides 12tph with a 106% increa
transport congestion and emithat it has irregular serviananudrd head:
Area by enhancing the existiwithdetrel opment of the new stations,
sustainabl e, saf e, effitciamdi mproved. Estimated wuser benefits sho\
service that will i mprove theustainable economic devel opment and p

SudmbjectCater for exitsrtaivneg hdeeanvayn dr aairThe i ncl usi on of new stations will strg¢
term patronage growth along rail and the other -BudCoronectasmsaodt!| mg
Cork Metropolitan Area thromMetropolitan Area. Il nt er modmrlovean n eand
frequency, hi gher capacity, connectivity, especially for cyclists
supports sustainabl et eaodomiothe popul ation that can easily access
growt h on the number of workers | iivwinnsg wihtelriernf

Programme will enhance the accessibili
whil e improving the integration with o

SudmbjectDevel op an integrated suburAccessibility wild.l be enhanced due to
accessibility to jobs, educamore peccmhlidttdrom car to public trans
opportuni-modal tobhprectivity,transport system. Future |l and devel opme
ot her public transport servi@eotentially unlock new opportunities t

SudwbjectEnabl e cons$oluirbathi cammpact grThe mbdshift expected from cars to rail
rail corridor s, unl ock regehigher capacity could lead to | ower c
effective use of I and in theshowed reduced emi ssions and air qua
and future generations, t hremi ssion trerdgectts on
capacity heavy rail net wor k.

SudmbjectDeliver an efficient, sustaifThe proposed number of trains per hou
heavy rail net wor k, whi ch punctual rail services for t he wusédros.t
congestion on the road netwostations, and the provision of cycle
and which supports the addaeaasicustomers’ experience and support the
l ow emissions transport Sys
emi ssion reduction targets.
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AppendixDOpti on TSS2-miRagwl dmtx0o val

D1 Overview

This secti ohetpaielsechtasnal ysis of TSS2 service plan, t
the demand and economic analysis and the potential i
D2 Service Pl an

Option TSS2 provides a more uniform seguil aenitniare t he

interval bet ween services. However, this is at the ¢
anywhere west of Kent Station. Option TSS2 provides
net wor k, as foll ows:

T four tphefoomm Miadugh to Mall ow
T two tph from Midleton through to Bl arney
T six tph from Cobh terminating at Kent Station

Passengers travelling on the Cobh Line to stations w
Stati on.

This option al s oobnjeeecttsi vielméewi GkhaTaS elrOvi ce on each branc
mi nute frequency between Glounthaune and Kent Stati ol

III . Legend
Dublin
AAJ, Stations Services
dzxnnnn Call Station (hourly) {(existing) © Kent to Mallow ext. to Dublin =——
\sb\\ Call Station (hourly) (proposed) Midleton to Mallow —_—
Pass Station + Midleton to Blarney —

Cobh to Kent
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ighbe Option TSS2 Service Pattern
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Tabd@® TSS2 minutes past the hour timetable, Up direct
Cobh 32 42 52 02 12 22
Rushbro 35 45 55 05 15 25
Ball yno 37 47 57 07 17 27
Carrigada 39 49 59 09 19 29
Fot a 4 4 54 04 14 24 34
Mi dl et o 0
Water R
Carriagt 6
Carrigt 9
W
Gl
Li
Du
Ti
Ke
Ke
Ke
Ke

7 37
0 6 40
3 9 4 3

unt h 47 57 0 07
tl e 50 00 0 6 10
kett| 53 03 09 13
ol i 56 06 16
P1 01
P2 21
P3 11
P4
Ke P 5 17 25
Kent P6
Bl ackpo
Monar d 6
Bl ar ney 9
Mal | ow
Mal | ow 40 48
Mal | ow

51

— =+ | - ||

55

S| ||oS|<|>|—™t|0O

18

D.3 FIl eeeetqui rement s

The fleet required to operate services is derived fr
fleet of 24 BEMU trainsets is required to operate th
redundancy to f acacltiitvaittei ensaianntde nfaanicleur e recovery.

D4 Turnaround and Charging Strategy

Turnaround and charging strategy is as foll ows:
T CobKent services charge at Kent, with trains using
to 3) in succession so that each one is schedul ed t

required at Cobh.
T MidleMadhn ow servicetsercmmiamige at both

T Midleton turnback times and arrangements are the
1T Mall ow turnback arrangements are the same as TSSI1
the shortest time in the siding being aeesuendd 19 n
slightly by shortening the time in the platform b

Mi dl 8 amney services charge at Midleton, where charg
the Mall ow services. No charging would be required af
I f batg earye umdtt used, one turnback siding is needed a

mi ni mum seven minutes turnaround to 17 minutes.

Perturbation and enhanced timetable requirements mea
it reagtuiMeldl ow station for the operation of TSS2.
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Tabd® TSS2 Suburban Trains in Service

Number of Trains (at

Location Nomattery Battery opt

charge)

O 0 e B a e 0 (

On journey Kent to/from ( 6 6
Mal | ow 1 2
Bl arney 1 1
Kent 1 1
Mi dl et on 0 1
Cobh 0 0
Tot al Suburban Trains in 19 21

D5 Demand Forecast s

Demand forecasting for ms oapnt iiompeoerrtianngt perloecneesnst aonfd tghi ev

varying attractiSvempeassonoffoeaplassEs&nger s. The anal ysi ¢
based on the detailAppeddime Broomd ali Inierdg i wmi | | be furt he
moves into the Project Appraisal Reponcongpihatsen awihe < hi

resul ts.

Change in Daily Trips

An analysis hakebmeeori wWmeéerabsolute change in daily t
relativeMitoni mbm. DODhi s shows:

T I'n 2030, the changes in trip |levels arAgpxinmiilxarC t o

T I'n 2050, whil st theldmawgdaaniilmrt ntirepMhpdpe @doisxTfSEBel ( r
guantum ofdidHeaemrgeldni ghhtel y5St andard scenari o, the incr
sl i glhawegr in TSS2 whilst in the Dynamic sgdemani g, t
hi gher in TSS2

Change in Daily Mode Shares

An analysis has been undertaken of the absolute chan
the-MMoni mum. This shows:

T I'n 2030, the changes in mode shares areAppenmdiax t o
C .

T I'n 2050, whilst the changes in mode /Aphperedki ftoGe ow
guantum of célainglebhyli héeBaandattiescacrease in publ
shar ¢é¢iighawegr in TSS2 whilst in the Dynamic scenar.i
shar ¢iighitglyer in TSS2.

Change in Rail Boardings

An analysis has been undempgpeakem @fubtl he perasmptoade bol
TSS2 rel at -Mienitrounh.heThbos shows similar trends to TSS1
Dynamic scenairnor evhea ei t hleri sh Rail commuter boardi ng

Theesults show a significant step change in uwuse of ¢
190% additional boardi ng330% 2dA&8i0t iacrdalb el averechi Mg i n

The absolute daily boardings on whTlachd & hese figures
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Tab4& Daily Public Transport Boardings by Mode
2030 2050

St andSt andDynarm@DynanSt andSt andDynanDyna
DM TSS2 DM TSS2 DM TSS2 DM TSS2

Il ri sh

Commuter 3,9010,5t4,2012,1|6,3017,0(6, 0023, 8!

lrish Rail10,3(9,7010,8/10,2|122,9(11,8(13, 4113, 0!

City Bus 161,2161,06178, €79, 3217,23216, 214, 1214, ¢

Ot her Bus28,2(27, 728,127, 7(33,3(32,5132, 9132, 21

Luas n/ a n/ a n/ a n/ a n/ a n/ a 44, 3145, 81

Tot al 203,6208, 221, €229, 3269, €278, 2310, 71329, ¢

Line Passen@epnf Demand

An analysis has been undertaken of Northbound and Sc
2050 St anvlianridnuDo and TSS2 scenarios. These show si mil
is noticeably higher in the northbound direction in

Li Passenger Capacity
A comparison has beMinniumwumramnk ehS®Z A and PM Peak Ho

and PM Peak Hour service seat capacity. This shows t|
T The profiles show similar trends to TSS1

T Whil st demand is né&tMi Peakl pnohtgbeunidndi hecti on and
direction in TSS2 (compared to TSS1), there is sti
demand

T Unli ke TSS1 (in which demand is forecast to be sli
forecast to be slightly |l ower than seated capacity

Economic Performance

For TSS2, for the Standard scenari o, economi @ benefi
mil F€64®mi | | i on. This is weowes ,thare ffecondo®,bEL; bboefits
Dynamic scehachoreflects perfoaramagreceudd igarnir asmfsgpadrio
hi gher for TS gteltsadan nHS A1 better i ntegPkuatliiccn twiatnks ptoh
benefot sTSS2 are 3% higher than TSS1 in the Standard

scenario. This range is a product of assumptions and
represent a | ower bound of P at é nthieanlefbh ¢ e faistsocamd e d e
Programme which wil/ be captured Aats tphaartt sofa gteh e bRernogjfe
scendrised modelling approach will be incorporated wh

shi fmt tfhreondan ransit orientated Whiva&rtenpgmenttpse eetd anteew st
significantly humgthleer mMobeeref ilsnefits associated wi t

aggl omer ati on, safety and others wither eordmnitc Iismgd
accrued by cyclists, will be accounted for at that si
D6 I nfrastructure Requirements

Sectbhwent s out the infrastructure improvements requir.
stated objectives anvdartilbar so urtScSo mes scefs stmeat s . This s

devi ati ons Hfroorm tSheicst iTosmS Opti on (TSS2).
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New Stations

As per GBektion

Exi sting Stations

As per GBeZtion

Parking and Access

As per BeZtion

Sidings, Passing Lodpsf hBoulltacRrambrogeamants
As per GBe&Ltion

Bridges and Structures
As per GBeXxtion
Signalling

As per GBe&ti on

El ectrification

As per 6Sefcti on

Depot and Stabling
As per GBe&tion

D.7 Environment al | mpact s
As pependl kgB6t differences in the service pattern an
with TSS2 are insufficient to affect the environment :

D.8 Cost s

Capital Costs

For TSS2, scheme capital c d9thd | Hd wen W E2wnld gr.ci weetst € d p ¢
TSS2 requires one |l ess trainset than TSS1, and an ad:

Operational

Operational cost estimates for each of the TSS optio
refl ect thea adiifofnearle cthaaopaect eri stics of the TSS option

T Fleet km

f Traction energy costs

T Vehicle maintenance

T Staffing requirements

T Fleet maintenance

f I'nfrastructure maintenance costs

1T SET maintenance costs

T Ot her network costs

As discussefilas nit tbfercastomuct ure requirements are broadl]l
main differential in operational costs are derived f
costs, vehicles mai ntenance costs and fetaftf i ser viec

specifications.
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The operational cost estiTma4Pefl ow. TSS2 i s presented |

Tab4® Operational costs for TSS2

Annual base costs (incl. VAT) TSS2

BEMU traction energy costs €2.3 millic
Vehicle maintenance €6. 1 millic
Labour €4. 1 millic
Track maintenance €5. 1 millic
SET maintenance €6.6 millic
Stations & structures maintenance €4.7 millic
Other network costs €0.6 millic
VAT €2.4 millic
Annual Base Cost (incl. VAT) €31.9 milli
Total O&M Cost (market prices) €4,666 mil|l
Total O&M Cost (Financial NP\ 1.75% discount) €2,162 mil!|
Total O&M Cost (Economic NPV- 4% discount) €332 I 1'i on

Annual km per train set 2,811,173

D9 Achieving the objectives

The analysis focused on evaluating the objectives of
each TSS option i Japdesaendeschbieptoiwomnof t he 20.Bj ecti ve
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Tabd3G@® TSS2 achi ieon n@ bijfleets vies

Sudmbject Achi evement
SudwbjectiSupport compact urban growth andTSS2 provides 12t ph, as does TSS!:
congestion and emissions in the CTSS2 meets the CMATS -nobnjuecetviiswcee w
existing heawyowvwadingysatem,stainadirections. Therefor e, TSS2 perfc
integrated public transport servisubbjective 1.
rail services.
SumbjectiCater for existing heavy raielrnmra
patronage growth along establishe
Metra@mml iArea through the provisio
capacity, electrified heavy rail
economic devel opment and popul ati
Sudmbject Devel op an integrated sunlguabaessal
education and ot her soci al a-ma d &
connectivity, and integration wit
SuiwbjectiEnable consolidation of urban <c¢cAs pependix C
corridor s, unl ock regeneration of
land in the Cork Metropolitan Ar
t hrough the provision of a higher
SudwbjectiDeliver an efficiewtcasbeshaandbktblI
net wor k, which contributes to a
net wor k i n t he Cor k Metropolita
advancement of Il reland’s transiti
and vdeerlyi of I reland’s emission red
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Appendix EOpti on TSS2a: Reduced Mall ov
Services

El Overview

This section presents a detailed analysis of TSS2a s
the demand amdaégygsenemiaad the potenti al infrastructur
E2 Service Pl an

A derivation of TSS2, called TSS2a was identified,

services to Mallow at Bl arney. This eptiberebhasotbee
services. TSS 2a reduces the overall annual service Kk
and al so reduces | abour costs associated with the de

base cost forlmTS$»dmpiase€fidto €32m and €31.9m for TSS1
Option TSS2a provides twelve commuter services per h

T two tph from Midleton through to Mall ow
T four tph from Midleton through to Bl arney
T six tph feomi €@abhng at Kent Station

Passengers travelling on the Cobh Line to stations w
Stati on.

This option also meets timénGMATSeoljieet ione ewicthh ba ah@

mi nut e etrweaer Gl ount haune and KeFntguRteati ons. This i s
||]Dubnn Legend
Stations Services

.:\‘“’AA& Call Station (hour! isti o K Mall —_—

o y) (existing) ent to Mallow
@q}\ Call Station (hourly) (proposed) Midleton to Mallow ==
Pass Station + Midleton 1o Blarney ==

Cobh to Kent
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Figt2e Option TSS2a Service Pattern
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Tab9® TSS2a minutes past the hour timetable, Down
Mal | ow 56 26 35
Mal | ow
Mal | ow
Bl ar ney
Monar d
Bl ackpo
Ke P 6
Ke P5
Ke P4
Ke P3 03
Ke P2
Ke P1
Tivol i 08
Dunkett| 12
Little |15
Gl ount h 18
Carrigt
W

Carrigt
Water R
Mi dl et o
Fot a 21
Carriga 24
Ball ynol 26
Rushbro 28
Cobh 31

=]

=+ || |~

=l |S>|<|3>3|53|3>3|3|>
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Tabd92 TSS2a minutes past the hour timetable, Up direc

Cobh 32 42 52 02 12 22
Rushbro 35 45 55 05 15 25
Ball ynol 37 47 57 07 17 27
Carriga 39 49 59 09 19 29
Fot a 44 54 04 24 34
Mi dl et o 0 0
Water R

Carrigt 6 6
Carrigt 9 9

W

Gl ount h 47 57 0 07 27 37
Little 50 00 0 6 10 30 6 40
Dunkett| 53 03 09 13 33 9 43
Tivoli 56 06 16 36 W 46
Kent P1 01

Kent P2 21 51
Kent P3 11 41

Kent P4

Kent P65 16 25 55
Kent P 6 8 4 8

Bl ackpo

Monar d 6 6

Bl arney 9 8
Mal | ow

Mal | ow 39 48 18
Mal | ow

Tabd33%® TSS2a Suburban Trains in Service
Number of Trains (at
Noibattery Battery opti

Location

O 0 e B a e 0 0
On journey Kent to/from
Mal | ow

Bl arney

Kent

Mi dl et on

Cobh

Tot al Suburban Trains in

o|lo|r|kr|lrlo
olr|rkrlrlo

=
o]
=
©

The timetable for TSS2a is identical to TSS2, except
Mal |l ow under TSS2 are curtail-edeatc®8mbhirmeg. i nTaigalke
and Intercity servicesnBubMahl bwteexceépt sehati cthe sno

E3Fl eet requirements

The fleet required to operate services is derived fr
a fleet of 21 trainsets is required tuossiovmeroat ea th®EY
redundancy nmai nftaecndncteartaec f avi uresrecovery.
E4Turnaround and Charging Strategy

The charging strategy is the same as TSS2, but the |
turnback/chargingherding is required

Prepared for: larnréd Eireann
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E5SDemand Forecast s

Demand forecasting forms an important el ement of the
varying attractiveness of each TSS option for passel
based on thecdet aispepde nddaitXah 8 change in daily trips an
presented for the Cork @ommuntiidkxeBmede( asnghwwhl!li be f
as CACR moves into the Project Apprai salncReapsdrstt emicd e
in the results.

Change in Daily Trips

An analysis has been undertaken ofmothe abhsdEB2ae chlaart
the-Moni mum. This shows:

T I'n 2030, the changes in trip |evel andar el(SsS&mé it ar o t ¢
Appendi x C

T I'n 2050, whil st the changes in tripApperdisx ft@kl ow
guantum ofdicfhfaerrgessl i ghtly and .arlen ntolree Stnandanred wsicte
i ncrease in publilc gthrodvgg p damth MtSrSitp si ni st h Dynami c s
i ncrease in publlicghirdynesrpairnt TIS2Pps is s

Change in Daily Mode Shares

An analysis has been undertaken of the absolute chan
DoMi ni mum. This shows:

T 12030, the changes in mode shares araendcdimMerIeHArerto t
tdAppendi x C

T I'n 2050, whilst the changes in mode /Aphperedi ¥toGeé ow
guantum of <cbangées!| di bihrdr lairree mwitteh tThS2St andard sc
i ncrease in public tlrigthapert ambdéEs2hanethe dynamic
the increase in publilci ghmitagnhpepro mitn nloIX2 share i s s

Change in Rail Boardings

An andalagsibeen undertaken of the change in public tral
t o t hMei nDomu m. I n both 2030 and 2050, whilst the chang
TSSdlnd T(SrSe2feppdamdi, xi @ both St andcdarechaandsQyname i ncrea
commuter boardings is | ower in TSS2a compared to TSS:
The results show a significant step change in use of

170% additional boardi ngadD%wna@0B0i andl bboaweeinndd0i n
The absolute daily boardings on whliachd 2t hese figures

Tabd2 DRublyic Transport Boardings by Mode
2030 2050

St andSt andDynanbynanSt andSt andDynanDyna
DM TSS2: DM TSS2: DM TSS2: DM TSS2a¢

Il ri sh

3,90 9,60 4,2011,3{6,3015,7(6, 0018, 51
Commut er

Il rish Rai10,3(9,9010,8:/10,3(12,9(12,1(13, 4112, 41

City Bus 161, 2158,0178, €79, 3217,3213,4214, 1217, 1

Other Bus28,2(27,8((28,1:27, 733,332, 7((32,9132, 11

Prepared for: larnréd Eireann



Cork Area Commuter Rail (CACR) Programme
Phase 2 Option Selection Report

2030 2050

St andSt andDynanbynanSt andSt andDynanDyna
DM TSS2: DM TSS2: DM TSS2: DM TSS2as

Luas n/ a n/ a n/ a n/ a n/ a n/a 44, 3146, 11
Tot al 203,6205,3221,5228,4269,8273,9310, 326, 2
Line Passenger Demand Profiles

An analysis has been undertaken of Northbound and Sc
2050 St anMianridmuDo and TSS2a scdemdariags .t remids $OWSSS1 ho

T Demand is noticeably higher in the northbound dire:
T Demand is noticeably | ower in the southbound direc
(reduction ofntMal tpWw)abetBearney in TSS2a.

Line Passenger Capacity

A comparison has be®Binnumdmramaé¢enSs82abDAM and PM Peak
AM and PM Peak Hour service seat capacity. This show:

T Similar trends to TSS1

T Whil st deotindeally higher in the AM Peak northboun
TSS1), there is still sufficient seating capacity
T I'n the AM Peak southbound direction, standing passEe

TSS1m Madl ow to Blarney due to a reduced frequency

Economic Performance

For TSS2a, in the Standard scenario, economi @ benefi"
mi | t€4®@mnhi | 1 i on, | ower t h.anl nfiotri allS Siln daincdatTiSoSn2s ar e t hat
t he Dynamic scenario. This is to be expected as it of
uncertainties, particularly in relationdtothewmnurwegeHt
economic i mpacts. This range is a product of assumpt
model | i ng. As such it they represent a | ower bound c
benefits associatedmmiet whthbh @ACR Beogmaptured as par
Report. At that st agebasbeedn enfoidtesl |firnogm aap psrcoeancahr iwoi | | be

better refl ect aspirationsndf orr amsdd ohiifethnatht eehw dbhee
statiwhnshanti citppgeeaagr at e significantly hi gher benef
associated with journey time reliability, aggl omerat.
as other benefits suclhi satss t hwislel alte rmerde bayc cwyrcat el y a

E6l nfrastructure Requirements

Secthwent s out the infrastructure improvements requir.
stated objectives and the outcomeéioeof sehei omar hogt!l iTg
deviati ons Hfroorm tSheicst iTosmS Opti on ( TSS2a).

New Stations

As per &Bektion

Exi sting Stations

As per &BeZtion

Parking and Access
As per &BeZtion
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Sidings, Passing Loops, Dbmbrevé&maakisng and other Tr e
As per GBe&Ltion

Bri dges and Structures

As per GBeXxtion

Signalling
As per GBe@&ti on

El ectrification

As per 6Serfcti on

Depot and Stabling
As per GBe&tion

E7 Environment al | mpact s

As pependl kgBt differences in the service pattern an
with TSS2a are insufficient to affect the environmendt
E8 Costs

Capital Costs
For TSS2a, scheme capital cbeiisl Ihiaev e efps2 @ 2ulnedgi tsicooautnet ce d:

TSS2a requires four trainsets |less than TSS1

Operational

Operational cost estimates for each of the TSS optio
reflect the different operational characteristics of
T Fleet km

f Traction energy costs

T Vehicle maintenance

T Staffing requirements

1T Fleet maintenance

T Infrastructure maintenance costs

1T SET maintenance costs

T Ot her network costs

As di scusseqd iam gdeetiiomfrastructure readudi rTeSme mtps i adrne
main differenti al in operational costs are derived f
cost s, vehicles mai ntenance costs and staffing rec

specifications.

The operateisdnanateodtor TST2uIbelpwesemlmtsed hiown, due to

in total annual fleet kil ometres from [€2.08n, mitlhlei oan
operational cost is reduced from circa €32 million ar
€31.1 million.
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Tabd3%® Operational

cost s

for

TSS2a

Annual base costs (incl. VAT) TSS2a

BEMU traction energy costs €2 million
Vehicle maintenance €6 million
Labour €3.8 mil
Track maintenance €5. 1 mil
SET maintenance €6.6 mil
Stations & structures maintenance €4.7 mil
Other network costs €0.6 mil
VAT €2.4 mil
Annual BaseCost (incl. VAT) €31.1 milli
Total O&M Cost (market prices) €4,543 mil |l
Total O&M Cost (Financial NP\ 1.75% discount) €2,106 mil!|
Total O&M Cost (Economic NPV- 4% discount) €323 millic

Annual km per train set

EQ9Ac hi eviorbg etché ves

The
TSS

analysi s
option

Prepared for: larnréd Eireann
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Taba24 TSS2a option -abjhéewiwngsthe sub

Sudmbject Achi evement

SudwbjectiSupport compact uec dratnr igbruotwet ht oandTSS2a provides 12t ph, as does TS
congestion and emissions in the Cservices, while TSS2a meets the
existing heavy rail system, provservice for both directions; howte
integrated public transport serviMall ow compared withoufroufrorsetrhvei c
rai l services. Operating costs are | ower as a r¢

forecast that there may be standi
morning peak.

SudmbjectiCater for existing heappor atielronhga
patronage growth along establishe
Met ropolitan Area through the pro
capacity, electrified heavy rail
economic devel opmenwtand popul ati
Sudwbject Devel op an integrated suburban rai
education and ot her soci al a-ma d &
connectivity, and i ntegr asteirovni cweist.
SudwbjectiEnable consolidation of wurban <cAs pAependix C
corridor s, unl ock regeneration of
land in the Cork Metropolitan Ar
through tmeofpravhisglmer capacity h
SudwbjectDeliver an efficient, sustainabl e
net wor k, which contributes to a
net wor k i n t he Cor k Metropppornta
advancement of Il reland’s transiti
and delivery of I reland’s emissio
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Appendix FSummary of I nfrastructure REe

Three Train Service Specifications have beehS%evelop
option devdleemed etvaewedas$oeocifdteeed iamfdrastructure. T
requirementesabtaegerbseed as foll ows:

1. Mi ni mum requnfemshtecture required to operate th
pertur.bati on

2. Perturbati on-Addlq winrad mémtfs astructure required to
events) such as train or infrastructure failures
and passing loops. A particular issue between Mal
new Suburban servi®Oeabadmnad ttme ekeyt@omslrvice

3. Enhanced timetabAédirteigmnalementsastructure requir
services and operational flexibility related to Kk
Cobh and major infrastructure maintenance.

Tabl28s ankldel2adw present a summary of the requirements

Tab3®ummary of infrastructure requirements for TSS o

IIIIIHHEHIIIIIIEEHﬁiﬁﬂlﬁ”‘ﬁllﬁi
Min Min Pert/Enh | Pert/Enh | Pert/Enh

1 turnback facility, independent of
Intercity

Charging facility in 1 turnback

2 turnback facilities, independent of
Intercity

Charging facility in 2 turnbacks

3rd turnback facility, independent of
Intercity

Charging facility in 3rd turnbacks

Mallow to Signalling for 3min headway
Blamey

Bi-Directional Signalling &
Crossovers

FPassing loop at Rathduff
Blarmey New station with offline platform

Siding Extension of turmback platform
Fassing loop at Blarney

Charging facility in turnback
Charging facility in platform

Blamney to Kent Signalling for 3min headway
Turnback crozsover at BElackpool
Charging facility in 2 bay platforms

Charging facility in 3rd bay platform
Through platform

Enhanced turnback facility for third
Intercity service

Kent to

Glounthaune Signalling for 3min headway

Glounthaune to
Midleton

Glounthaune to
Cobh, Midleton

Second frack throughout

Signalling for Tmin headway
Charging facility in 2 platforms

Additional facility for 3rd train with
charging

Cobh 2nd Platform
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Project number: 60661524

Tab4@ummariynforfastructure requirements for worst
- Perturbation /
Station/section Intervention Re::ll il;:ﬂ.'tlr-lnlfer:l in EI':':':;E?:
worse case T3S Requirement
Mallow Minimum 3 turnback faciliies, independent v )
of Intercity
Charging facility in minimum of 3 facilities v -
Mallow to Blarney Signalling for 3min headway o -
Bi-Directional Signalling & Crossovers -
Passing loop at Rathduff - v
Blarney Mew station with offline platform v
Siding Extension of turnback platform v -
Passing loop at Blarmey - v
Charging facility in turnback v -
Charging facility in platform W -
Blarney to Kent Signalling for 3min headway ¥ -
Turnback crossover at Blackpool - v
Kent Charging facility in 2 bay platforms W -
Charging facility in 3™ bay platform - v
Through platform W -
Enhgn ced turnback facility for third intercity v )
service
Kent to Glounthaune Signalling for 3min headway v -
Glounthaune to Midleton Second track throughout v -
ﬁ:g:lelghnaune to Cobh, Signalling for Tmin headway v -
Midleton Charging facility in 2 platforms o -
Third turnback facility, with charging -
Cobh 2™ Platform - '

Prepared for: larnréd Eireann
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AppendixGDe mand F o+Ge cagpshti sc s

Gl Option 1
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AppendixH-TSS Options MCA analysi s

H1Envi ronment

Met hodol ogy

The appraisal i s baseldeval compil eonmeantod| ddcdisgtwaasi nat
desk-baped assessment of the proposed option i mpacts
Conservation (SACs) and Speci al Protection Areas (S
heritage as well as popubadi enbaadi ommamdhéahdbcapei
The role that the CACR Programme plays in achieving I
Transport Strategy (CMATS) will al so be set out and
progmamis undertaken in |line with the sustainabilit)
assessment includes, but was not | imited to:
1T Consideration of the vertical alignment of each op
environmentl andgmatemenat s/ di sposal associated with
Recorded archaeol ogical sites and buildings/struct|
T Ecological sensitive |l ocations. The screening asse
objectives whéer asmpassi off each option.
T Receptors sensitive to noise, air quality or other
regard to the Cork Aggl omeration Noise Action Pl an
T I mpacts on si tretseroefstgeaondogciocnasli deration of historic
consideration of soil contamination or other geoha
T I mpacts on features of significant | andscape or Vvi
Devel opment Plan policy or objectives.
T Consi deorfatfiloonodi ng i mpacts and modi fication of natu
systems.
T I mpact of railway devel opment on the existing urba
settlement, and vibration on adjacent neighbouring
T Rad and traffic impacts, including the considerat:.i
for new bridge infrastructure associated with opti
T Other relevant environment al i mpacts identified.
The foll owing sections provi da&l aasssuensnsamreynt off ot hea hen
infrastructure options (e.g., new stations). A s ummas
options is also included (i.e., the frequency of ser
i mpact oint yw, rnagiusad and cl i mate.

Popul ati on and Human Heal th

Rail way and associated infrastructure devel opment c
environment. These changes can be perceived as posit|
on tvlad ue sets that peopl eNawtrnboaet nwc ttuhree cchaann geasu
popul ations within close proximity to the new infrast
Stations, Parking, Platform Configurations and Depot.
Construction traffic malyodsenpmrcdx itnhiet yr etsa dtelmd sstiaat i on
community infrastructure or town centres. Although t
may al so i mpact access to educational facilities and
Bsiness Parks. I nconvenience and disruption may occur

and neighbourhood amenity during the construction
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proposed development will lckesyi hialviet v prodiactvieve mp
provision of cycle storage and new pedestrian footbri

Train Service Specifications (TSS) Options

The Do Minimum option would I|ikely harvehesalet H eraescte pitm
across the study area. The Do Something options wou
i mproved access to community infrastructure, empl oym
greater than under Doaak2ei MEB1 ApPptsbowncompared to T
woul d not alter the distribution of i mpacts on popul

net wor k.

Tabd® Asmesnt result of the popudraittieorni aand human heal

Subriteria:
Popul ation and Huma

Options

DoeMi ni mum Opti on
TSS1 Option
TSS2 Option
TSS2a Option

Bi odiversity

A hdil ghvel desk study exerci sdeswgnavdrederst alean anad ipdemnte
habitats and species potentially occurring in the Vvic
was carried out for the Glounthaune to Midleton doubl
The nGaraints study area for this assessment consists
buffer. A review of the National Parks and Wildlife
Maps were completed as part of this desk study.

Stati oknisng.PaRl at form Configurations and Depots

Based on the assessment presented above, the doubl e
Mi dl eton stations presented a high i mp@8ox cwomvéhendi
extensive, oMiidl eadd ,owTiamd Dunkettle stations to have
stations to present a | ow i mpact.

Train Service Specifications (TSS) Options

There is marginal di fference bet ween any of ame Do S
bi odiversity since the options are focusing on the n
present a wi mihl astoense@@@rieng opti ons on biTattd&ersity as

Taba2&® Assessment result-coftehéeobiodiversity sub
Options Suftriterion: Biodi

DoMi ni mum Opti on
TSS1 Option
TSS2 Option
TSS2a Option

Wat er

This section was prepared to identify the surface w
el ements of the proposed denell atpenk ndt o n At rnauimbtesr wift hwa
were identified, includinfd opdpfaceswatMaj ofeati vees &
constraint, but where there is a requirement to cros

project design and construction so as to minimise po
wi kel clarried out as the design progresses.
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Stations, Parking, Platform Configurations and Depot:

Excavation and infild]l eart hwor ks may |l ead t o chang
groundwater | evels | ocally. Grt yu nmdawya thbeer iammpda cstuerdf awciet
accidental spills and | eaks during construction or ir
trains while operating, however such effects are | i ke

Train Speeitecations (TSS) Options

The Do Minimum option would I|Iikely have no additionse
study area. Given that the service options are focus
very little difference | Dot lsiosnehbmhgr opet waseni hheedtgt
criterionTad2hown in

Tabda® Assessment r estclreirtodnt he water sub
Options Suderiterion: Wate
DoeMi ni mum Opti on
TSS1 Option

TSS2 Option
TSS2a Option

Land, Geology and Soil s

The baseline assessmeetri 6or i dbetisfuibed a number of k
shall ow bedrprc&pa@asd ochgr ¢ htee. Whil e the proposed route
is recommended that areas of bedrock outcrop, fault
possible, to reduce the Ilikelihood oftenosuandrbohgi my
to groundwater. Additional geotechni cal and hydrogeol
the project, to study geological features on a more |
Stations, Parking, Platform Configurations and Depot:
Gener aldtyentnioalply significant i mpacts are foreseen wi
i mpacts identified for the platform configurations

options.

Train Service Specifications (TSS) Options

Given tbkbatwvitbheoptions are focusing on the number of
di fference in this number between the Do Minimum an
potenti al effects on | and, geol ogys camrde soofi | esa chhe t aveteil
comparable to the others.

Tab3® Assessment result of t-beiteaenda geol ogy and soil
Options Suftriteria: Land, Gec¢

DoMi ni mum Opti on
TSS1 Option
TSS2 Option
TSSDption

Landscape and Visual Amenity (incl. Lighting)
A desktop exercise was conducted for that factor in |
significant | andscape and visual effects owitthien land.

500m study area.

Stations, Parking, Platform Configurations and Depot.
The i mpact during operation wil!/l mai nly be I ow for t
stations, depots and platform configurations.
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Train Ser viicoensSp(eTcSS)i cCptt i ons

The | andscape and visual baseline wildl not change as
existing rail corridor. Thus, the Do Minimum option
options focus on the traiimpfarce quesnccyg mpsaor aebd ceh wd pthi ot
presenteaeldld n

Tab3d® Assessment result of khétlkandscape and visual s
Options Suderiteria: Landscap

DoeMi ni mum Opti on
TSS1 Option
TSS2 Option
TSS2a Option

Cultural, Archaeological and Architectural Heritage

The assessment aimed to identify the nature and ext
architectur al heritage constraints within a 500m stu
rail way | ine and associeati anp aeclterde rbtys tvhtei phr opowsledl wor

Stations, Parking, Platform Configurations and Depot.

The majority of stations and platform configurations
and archi tercittueraila.subhe Glmuddwbh@luemet twc Mi a@lliegmment co
unrecorded buried archaeol ogical remains, given the
recorded archaeol ogi cal remains. Al depots presente
ef fectes seenbittheri a bet ween each other.

Train Service Specifications (TSS) Options

The -NDioni mum option would see increased rail traffic s
settings of archaeol ogical asset ar eHaweward,y tihmp agcd tetd
rail way | ine and increased rail services will not aff
and architectural heritage. The Do Something options
i mpact arsaltloenpwi t h the ot haeb32wo as presented in

Tab3d2 Assessment result of taeckiul ¢eatr al ad rainteehriiead § ® g
Suferiteri a: Cultural,
Architectural Her i

Options

DoMi ni mum Opti on
TSS1 Option
TSS2 Option
TSS2a Option

Noi se and Vi bration

This section presents an ccmrssetsrsariemtts ods stolca ap e de nmiite

devel opment on noise and vibration. The sensitive rec
based on the receptor type. These receptors wildl be
construcdpematain@nal noise and vibration.

Stations, Parking, Platform Configurations and Depot.
Al | stations, parking and platform configurations pr
assessment, apart from the Glogmmmeatne The Mimplaet ormed
depots is comparable to one another.

At new stations, the character of the operational no

for the existing situation (no stathgn) decetehatatf nge
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for the wupgraded situation with a new station. Thi s
rolling stock.
Addi tionally, there would be an increase in the numt

projecmpl st .

Train Service Specifications (TSS) Options

Assuming the line speeds remain the same, the Do Mini
in terms of operational noTiashd 3and vi bration as presei
Battery operated rolling stock typically produces | ec
stationary,; at sl ow speed; and accelerating. As the
30 mil e/ h and eabwhveeeliss afnrdom atiH s, the battery power ec
noi se as diesel powered at these speeds. Therefore,

stations but not across the majority of the route.

Tab3I3Assessment result of t-bei neiisa and vi bration sub
Options Suleriteria: Noise af

DoeMi ni mum Opti on
TSS1 Option
TSS2 Option
TSS2a Option

Air Quality
Existing air quality within the stthuedyavaaielaallse cBHmMAs inlo

data. There are numerous sensitive human and ecol ogi c
are sensitive to dust, human health or vegetation ef/|
speci fi cs reerceepitdbbent i fied for each scope of works and
both the construction and operational phases.
Stations, Parking, Platform Configurations and Depot:
The impact wil!/l be | ow or «compaartaibolnes ,t op aortkhienrg oapntd ocno
options for the air quality factor.

Train Service Specifications (TSS) Options

Currently the air quality in Cork is good, with moni
annual mean nitr ogelnatdei oma tdtee ra ncdo npcaernttircak i ons . The o
Somet hing options is unknown; however, taking into c¢
to have a | ow i mpact.

During the operational phase, additional trains usi
capacity and therefore increase the number of wvehicle
stations and use the commudenl servéesaltHowewnedecirtawe
on the wider road network as people use the train selil
GHG emi ssions would occur as a result of constructio
constraoattitber route are not anticipated to have a mat
carbon targétnstelfheopdbnon would have greater air gqua
due to the combusti onsbaotft edoiye. . soeflthief uped | liunt atnhtes ntohnat  w«
woul d include NOx and particul ates.

A slight increase in operational GHG emissions may
consumption (e.g., power for | ight i nogpearnadt isao nganls waansdt et
embodied carbon associated with replacement materi a
complete is expected to have a net positive impact o
i mproving rail eetworkgopgratmodal shift away from pr
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emi ssions, there is not expected to be a materi al di i
di fferent configurations.

Tab3d4 Assessmehherasulguaftieryoaub
Options Suftriterion: Air q

DoeMi ni mum Opti on
TSS1 Option
TSS2 Option
TSS2a Option

Climate

The | ifecycle greenhouse gas (GHG) emissions and the
climate change assessment.

GHG e mi ssHiGomsni ssi ons will be emitted as a result of
embodied carbha@ahsjncoaseruction activities, and tran
wor ker s) and operation (e.g., traction emissions, e
emi ssions associated with maintenance, trhepapirroparsdedr ¢
devel opment is expected to have a positive impact on
and by encouraging a modal shift away from private ¢

emi ssions by 2050.

There svdrhd Wweri ation in GHG emissions between options
to have a material i mpact on Ilreland's ability to me:

Climate Changeé eReggiolpiosreade devel opment wvaitlel chhea negxep as esd

associated with increasing temperatures, wetter wint
These impacts must be considered throughout the desi
i mpacts.

Stations, Parkfiinqur éPtliadnsoramdcobepot s

GHG emi ssions associated with all stations, parking
l ow i mpact on the climate. The i mpact bet ween the d
expected to be I ow for all depot s.

The l evel afo exXponsakree change bet ween the vari ous S
configurations are expected to be similar. However,

during the design of the Devel opment.

Service Specifications (TSS) Options

Given tha service options are focusing on the number

options, there is marginal di fference in terms of th
However, Do Something opti onvse airnep aecxtp eccnt edl! itma thea vev eal
compared to the Do Minimum option due to Iimproved r ai

away from private car.

Tabd3I® Assessment resul t-cwoift drthieorc | i mate sub
Options Sh-criterion: Clim

DoMi ni mum Opti on
TSS1 Option
TSS2 Option
TSS2a Option
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H2Ec onomy

User Benefits

The wuser benefits have been assessed in terms of tr
customer offer andméekexchbstbofiprerseeadel dé sttaassed bel o

Travel Time Benefits

The wuser bemetiersosupoesesmiciomlomhe viability of the p
devel opment of monetised benefiThhesacvaleaedsbwurer an&kpobd
significant upward movement as the modelling and appt
provide a useful meafdabdbd®rovmbdaesi hbeoptummasi sed range

and scheme costs which may result from the proposed (

Tab3®& Summari sed User Benefits and Scheme Costs
Scheme CapitScheme Annual

Options Usédrenefits (€m, 2021 jCosts (€m, 2
undi scount undi scount
TSS1 Option 40-600 1,207 17. 2
TSS2 Option 30-49 1196 17. 3
TSS2a Option 2®-400 1161 16. 5

From thabdwed,] et he user benefits for tOméelt hodeaaoadt E€6n

million, fwireh p¥F®&tllle hi ghest benefits. However, t he
assumptions and | imitations intrhnshe fWuthi benhbé&i B¥WR
with the CACR are not reflected and wil/l e ¢hmpttur ec
stage, benefit-batedmmadsetenagi approach wi |l be incor

aspirati oenssiofrt nfadodn ttrhaen sciatr ori ent ated dvevalhepment s
anticitpgaeamed ate signifi crwrttlhye rhmarhes,r kbeemeeffiittss.associ at

reliability, aggl omerati on, safeay weldl cadheot werdeber
those accrued by cyclists, wild.l be accounted for at f
Given the I imitations above the main conclUu$SSdan i s t

could be logically di schbuntkedr mera, prbéeanaldyspsi oh. S
standing passengers forecas.tA Ipdhtaweadn adplrloawhamraouBda:
whereby, as demand grows to justify the greater cost
servicienglpenspecti ve.

Reliability

CACR wi || deliver a more reliable and efsighaht i ngt\
wor ks and other i mprovements to the network. This i nf
the | emekbrattion between trains and general traffic
Poor reliability, al so known as journey time or punc
recognised as causing consi dermablaes iannc oinnvfelnd eemccien gt of
travel demand. Reliability benefits are those which
ti me at users’ destinations and capture the percei ve
usererexmce with | ess variation in their journey dur
| mproving the reliability of journey times all ows us:¢
for example, providing more consistentoteablvebhvihnmpeent
home for education or recreation. Al DoSomet hi ng of
efficiency of the network through i mproved signal/l.
increase in the fhrrguwemaowt otfhes edayi,cewsi Itl enhance t he

rail services.
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Demand

The introduction of CACR is expected to result in a
Sections C.5, D.5 and fEarbe pastsiemd rdeduwlitlss Kewmwar t he
bel oWwab3ng Al I TTS opHionscresaslet iinnpablic transport
sout hwegiton but more speci9f0i%c alnlcy etatsey i me g walitl ibrmaa d4 O
strongly fordual It os cae maderngiwdsar sedrvi ce interval and thr
Mi dl eton branch, whi ch hafss awalsar gaesef unhurtehec a@trcalvmd n

di scussion above TSS2a performs weakest overall

Tab3d® Comparison of Key Metrics
Do Mi ni TSS1 TSS2 TSS2a

Anal ysis EIScena
203C205€203C205C203C205C€C203C205

Public TrStand251, €338, €261, 360, 261, €357, 261, 8357, ¢
Daily TiDynam257, €365, 1268, 381, 1268, 384, 267, 386, ¢
DemarPublic TrStand11.512.5 11.913.311.913.211.9 13.2
forecDaily ModDpypnami11.7 13.512.214.012.214.112.114.2
_ ~Stand14,119,120,428,520,228,819, 427,38

'rish Ral Dynaml5,019,422,432,622,236,721,6:30,9

Customer Offer

Both TSS2 and TSS2a offerdae tad ta amdrjuwtlea rcselsyGvd meer | onft fee
t pngh services from the Midleton br anwhhi,l ewhTiSShl hhaass
irregul ar services, TEMATEND b TESR-@V emeied serdv0i ce for
directions. Therefore, TSS2 and TSSRabjpecfiovens bhb2taed

Flexibility to evolve to meet customer needs

Overall, the analysis shows itrhmactaldn TtSise opub loins thraar
but also that a phasiwigcel haeveehs cbnaCAQRdwp ¢ hatdiemagnd
costsln this context TSS2 offers a lot of flexibilit

options.

The var kcoruist essuba above were assessed, and a combined
Tab38®resents the scoring resulittserdafont.he user benefit:

Tab3& Assessment result -ofi ttéhrei aiser benefits sub
Options Sulrriterion: User K

Do Mini mum
TSS1 Option

TSS2 Option
TSS2a Option

Transport I nterchange and integration

CACR wi || i mprove the interchange opportunities with
enabling modal shift from the private car. This will
modes besides heavy r ainlgeas ncmealsevel s of interch

Daily Mode Share

The change of daily trips per modeMifroirmuena cihs CsAICRw no pit

Demand forecaAppesrediti o@, aDsamgadi Ei cant increase on th
were identiidlileyd,i res2p0e4cO0 compared to 2030, most I|ikely
and public transport c¢crowding in 2040 causing the C.
i mpact .
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I n summary, the analysis showedstt hchd malnsdS 2o fh aasl Imatriga 1
provides a higher | evel of service in comparison to
bet ween Mall ow and Bl arney. The Do Minimum options
comparison withheagh opdi 9aame The score for the transyg
subriterion is plradd9&nted bel ow in

Integration with Wi der Net work

Tk proposed CACR Programme wi provide numerous int
since many of the new rail stations will be connecte

CMATS sets out the need to devel opt amnsiiqriefgiradretd iprudr
attractiveness of public transport. The devel opment
step change in the public transport offer to users bi
where tmpdyement edzhdI ®hbews. the i mpact of CACR in both
net work plus CACR) and dynamic (CMATS plus CACR). Th

how wel |l CACR will i1dnéekgmants wot hCMAES ot ihepl ace. I n
transport usage both TSS2 and TTS2a result in the hi
usage in the dynamic scenarisac off &8 spcesrivftderpmse fietdr onge s
i mabd ®

Tabd3® Assessment result of the trarmsrporetriiomterchange

Options Suderiterion: Transport |

Do Mini mum
TSS1 Option

TSS2 Option
TSS2a Option

Costs

The capex and opex clad8 & &heéel ptesdrtedsits vary bet we
the overalll scale it is considered that al/l options |

Tab4® Assessmentcaosts-bhtitefi dhe

Options Sufzriterion: Transport |

Do Mi ni mum

TSS1 Option
TSS2 Option
TSS2a Option

H3Accessibility and Soci al Il nclusion

Service Frequency and Capacity

The enhancemrntstofngt heavy rail net work focused on i
and capacity. New stations were proposed on numerou
together with the additional fleet wi Irl sperrovviicdees . a Trh
assessment results on the rail frggquency and fl eet c:
T The rail frequency increase between stations along
T The highest frequencies are | ocamhed ebedathveeami Malsleaw i
be drastically improved.

T The future frequencies for stations between GIlounth
trains per hour, while between Kent and Glounthaune

T The proposetdoftemmuanem87, 000 additional passenger s,
capacity of 35,000 passengers.
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T The 106% increase of the fl eet passenger capacity w

people into rail and therefaerse i mproving public tra
As shoFwngbitnhe i ncrease of frequencies between station
to 500%. The | nter ceaxtcyl utdreadi nf rsoent vtihcee sanvaelryesi s because
the proposed stations between Mall ow and Kent. A se
services, presented a 150% increase on the rail serv
presented on tHe g®dmMalThemapr opfosed fl eet aims to c¢coml
passenger s, compared to the existing capacity of 35,
the fleet’'s capacity, providing the opportuniing to s\
the public transportTas®lrlevi ces as presented in
N \ Rail Frequency

Mallow between Mallow - Kent
A = (including intercity services

Rail Frequency
(excluding intercity services)

El Existing Station
E  Proposed Station

——— Cork Railway Network G 1250 2.5 5 Km
e e |

Figbbe Percentage Increase in mMdM-®@eaMi HomumyvSer Dbc
Somet hing
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Tabd4® Percentage increase on rail frequency per peak

: Percentage increase on hour

Stations
Lunch Tii1 School Ru PM

Mal | | ow 150% 200% 200% 100%
Bl arney 600 % 600% 600% 600%
Monard 600 % 600% 600% 600%
Bl ackpool 600 % 600% 600% 600%
Kent 30% 133% 133% 40%
Tivoli 1200% 1200% 1200% 1200%
Little 1sla 50% 200% 200% 71%
Gl ount haune 50% 200 % 200 % 71%
Carrigtwohi 600 % 600% 600% 600%
Carrigtwohi 50 % 200% 200% 100%
Water rock 600 % 600% 600% 600%
Mi dl et on 50 % 200% 200% 100%
Fot a 64 % 200% 200% 64 %
Carrigaloe 64 % 200 % 200 % 64 %
Ballynoe 600 % 600% 600% 600%
Rushbrooke 64 % 200% 200 % 64 %
Cobh 64 % 200% 200% 64 %
Prior to the devel opment, around 36,000 people I|ive

presenkieghfie

N

A

{ ﬁ‘ii Mldletor:‘ —

El Existing Stations
——— Cork Railway Network
|:] Stations 1km Buffer
Census Small Areas 2016
Total Population

0-100
101 - 200
201 - 300 3
301 - 400 ey
I 401 - 500 L
[ | €SO Small Area Boundary 9 1:5 3 ; ? Km

Figbte Tot al Plokpnu |Ibautfifoenr from exi sting CACR st

\eeeid
i
iy PN
> =g =
1

(A /o T S
7 Flac Cobh
/) s
) V'--B

Prepared for: larnréd Eireann
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The relationship between | and use and transport is dy
ot her. Transport infrastructure sets the patterns in
made primarily on accesal tbowatkopnaddcicemmes are bas
and customers. The introduction of the proposed rail
number of workers that are within a 1km catchment frc
conditions that serve around 28,000 workers. The ex
presented i nErtrhoer !f oRelfoewienngc ea ndHo wii8e not found.
N

A

- Midleton

El Existing Stations
—+—— Cork Railway Network
|:] Stations 1km Buffer
CSO Workplace Zones 2016
Total Workers

0-50
51-150
151 - 250
251 - 450
B 451 - 900
| €S0 Workplace Zones Boundary 0 1.5 3 6 Km

FigdifZe Worker’s poplkant ibaurd fper fzome exi sting CACR
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> i
Blarney/Stoneview

/' Water Ro

! F—4EXMidleton

woTal “{L‘ittl I:Ia‘r;d o \ g ’calmétwbhiu, e
/TR e ang Glounthaune! Carrigtwohill West ‘
S R B

- K¥Kent'station =+

El  Existing & Proposed Stations —
——— Cork Railway Network : R 1
|:| Stations 1km Buffer ¥a \E Carrigaloe
€SO Workplace Zones 2016 7 Ade aﬁy; 4L i
Total Workers ‘ Rushbrooke’ v:’.’/}@
0-50 . ( Cobh
51-150 el
151 - 250 o
251 - 450
B 451 - 900
[ | CSO Workplace Zones Boundary ? 1.75 3;5 . ? Km
i

FigbBeWorker’'s popdlkant ibaurd fpper fzome exi sting & propo

Access to Higher Quality Public Transport

Il ncreasing the number of stations along the existing

who | ive wvaictcheisrs eadsymore frequent rail services. Tt
opportunities and services for those who are reliant
on public transport. The key findings of the analysi
There wild be a 33% increase on the population that

catchment, reaching to 48,000 people from 36,000. Th
i Ri g69e

The introduction of the proposed rail stations into t
that are within a 1km catchment from thedistiadamontsh dty
serve around 28,000 workers.
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o
Blarmey/Stoneview
; Monard

W - ‘ Water, Rock (1) 88ers
“ElBiakpoolKibarry /\/_X @Iemn
. Carrigtwohill Ly
LA Lmle Islam@ «ﬂ(l;,rw, gtw

Glounthaune’ Carrigtwohill West
T.vonBDunkeme P&R =S aTaWon §

] Kent Stauon

El Existing & Proposed Stations
——— Cork Railway Network
[ stations 1km Buffer
Census Small Areas 2016
Total Population

0-100
101 - 200
201 - 300
301 - 400
I 401 - 500

[ CSO Small Area Boundary

FigGbe Tot al Plokpm Ibautfifoenr from future CACR stat

0 1756 35 7 Km

i + 4 4 |
r T g

Tabd2 ummd ses the i mpact -can tpas sengerosr’'i ngukt hat combi |
factors. The CACR Programme wi /|l present a positive i
the current conditions expressedeosetrive clo oMitniomismaao @
on the number of trains per hour, and there is very

Somet hing howevens gi ven the reduced service bet ween
considered slightly weaker than TSS1 and TTS2.

Tab42 Assessment result of t-beitmpaoh on passenger’s
Options Sufzriterion: | mpact ¢

Do Mi ni mum

TSS1 Option
TSS2 Option
TSS2a Option

Soci al Il mpact s

The soci al inclusion parameter i s built on the per
di sadvantaged areas. Setogaaphd charommatCanswas 2016 and
deprivation index by Smal/l Area inside the | imits of

i mpact on di sadvant agepdarceommentuenrist i feosr. tThhies scurbi t eri on ¢
depriamwedt he percentage of households with no car own
are outlined bel ow.

T Areas that are mainly defined as disadvantaged wi
commuter service due to thee&ACRre®rogonamme.o Wad e

Bl ackpool and Ballynoe stations.

T Cork rail commuter will reach an additional 7,500
wor se by Pobal and increase by 100MWa bt4i8er esoerutl sa tti hoen
deprivation index impact based on the Pobal dataset
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f Through the CACR the number of househwllds bwei timcrree acs

and reach the 5,000 households, while prior to the
households with no car are | ocated at Mall ow, Kent
Tab43%® Deprivation I ndex | mpact
Deprivation I ndex 2 Exi sti CACR

_extremely affluent - -
B very affluent 475 786

affluent 7,551 9, 335
mar ginally above av 14,581 17,096
marginally below av 8,941 12,013
di sadvantaged 3,931 7,819

_veldj/sadvantaged 421 852
_extremely di sadvant - -

Tot al 35,900 47,901
Tabd4s ummari sescrtiteerdswmb scoring for soci al i mpact. Th
have no additional soci al i mpact across the sntudy ar
the number of trains per hour, and there is very Ilitt
options, there is marginal di fference in terms of the

The analysis on the Pobathbwepdi vhat onhéndexsfrom 20048
through areas which are |l argely Kilgp®dBshdbwass t lomar gitn aal
travels through some areas defined by Pobal as disad
the Cork city centre and around the areas of Midletol

N

A

Mallow

Midleton
]

Carrigtwonill

/\élou nthaune

Little Island)

El Existing Stations

——— Cork Railway Network

]: Stations 1km Buffer

Pobal HP Deprivation Index 2016
Very affluent
Affluent
Marginally above average
Marginally below average
Disadvantaged
Very disadvantaged

CSO Small Area Boundary 0 1.5 3 (Ii Km

FigdOeDeprivatltlkomnbuhta«r sfticigp CACR stations

The development of new stations along the Cork rail

areas that are defined as below average by Pobal es
Bl ackpool and Bas$!| gho®Bing@i@eiTohnoss,e areas that are ma
di sadvantaged wi || now have access to a high frequen:
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AV _~EXcarmgtwohil ‘
Glounthaune{Carigtwonill West 71 -

|

[E1  Existing & Proposed Stations
——— Cork Railway Network
|:| Stations 1km Buffer
Pobal HP Deprivation Index 2016
I very affluent
Affluent
Marginally above average
Marginally below average
Disadvantaged
I Very disadvantaged
CSO Small Area Boundary 0 175 35 . ? Km

Figdtie Deprivattkonbuhfiex from future CACR st

I n addition, households with no car owner ship highl
households with no <car are |l ocated aR Mhkel oiw,mbkKe n to f
households with no cars Wigtbab@Ei gd8edaeedf oae,shdwn Ci
accommodate around 5,000 households with no car, w h

households was around 4, 000.
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N

A

./A\ N’\

-

AL

Glounthaune [ =

/ A Lmle Island N

El Existing Stations
—+—— Cork Railway Network
:I Stations 1km Buffer
Census Small Areas 2016
% of Household with no car

0% - 5%
6% - 15%
16% - 25%
| 26% - 50%
I 51% - 100%
[ ] ¢SO Small Area Boundary 0 1.5 3 6 Km

Figdee®Pentage of Housedtlkimd duvwifteh o oamarexi sting CA(

Bl Existing & Proposed Stations
—+—— Cork Railway Network
[ stations 1km Buffer
Census Small Areas 2016
% of Household with no car

0% - 5%

6% - 15%

16% - 25%

| 26% - 50%

I 51% - 100%

| €SO Small Area Boundary : 0 1756 35 7 Km

i I { " —
F T t 1

FigdBe Percentage of HoUxenh bludg ewi flmomo exarsting & p
stations

Prepared for: larnréd Eireann



Cork Area Commuter Rail (CACR) Programme Project number: 60661524
Phase 2 Options Selection Report

In summary, the develsapmdanti cafnttihye iGpCGR vvei lalccessi bi l

community facilities compared to the existing condit
close link between the accessibility to trmrahsagrt san
vi ewed as very positive on this criterion and will a

people along the net wor k.

Tab44 Assessment result -ofi térei esmci al i mpact sub
Options Suderiteri obmpa8&Sbsi al
Do Mini mum

TSS1 Option
TSS2 Option
TSS2a Option

H4 ntegwat hpmdhi ¢c transport modes and polici

Integration with the road net work

CACR wi || have a positive impact on the surrounding

stations and associated parking which wildl integrat

existing rail stations. hAlvle DdSo nseatmhei rbg ewapdt tiie@nmpsaochti (o n

Tab4d® Assessment result of the integr-atioprwionhh road
. Suderiterion: I ntegration

Options

Local ar ea

Do Mini mum

TSS1 Option
TSS2 Option
TSS2a Option

I ntegration with active mode network (Cyclists and P
The active modes network (walking and cycling) wil!/l
CACR Programme in relation to improved | ocal connect.
New crossing points of tohve dr aciylc |lei mpea rtkd gnegt Wearc i Wiitth eis
existing) wild.@ make it more attractive to walk/cycl
expected along the railway, so the impact on pedestr
key hubs in the area and as the active mode net wor
i mprovements which will/l benefitsTalbd®hi gholciag htrse stihdaetn
DoSomet hing options alll repoeMent mam.i mprovement on t
Tabd@® Assessment result of theriacéiivenmodes integrati
Options Surriterion: Active M

Do Mi ni mum

TSS1 Option
TSS2 Option
TSS2a Option

Local and national policies and guidance

This criterion seeks to understand to which each opt
regional and nati amalsildeveld. fore tph®l ICAICRs Progr ame ar

T Cork County Devel-@ptd&nt Plan 2022
T Cork MetropdranhapoAte&trategy 2040
T Project I reland 2040, including:

o National Pl anning Framewor k

o National Devel o-pthn2nt Pl an 2018
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T Rail Fr eigyht203t0r at
f larnréd Eireann Strategy 2027
T Climate Action Plan 2021

The CACR Programme, compared to the Do Minimum option
of the aspirations of the Climateefd¢toin@an RInannads owa
and guidelines. However, there will be negligible fac

options at this stage of the assessment.

Tabd® Assessment resmati omalt hpol iociaécsraatdedr igoun dance su
Sueriterion: Local and
Gui dance

Options

Do Mini mum

TSS1 Option
TSS2 Option
TSS2a Option

H5Safety and Security

CACR has the potential to encbuomgpriandtenabadltse, mespes
whose regular trip origin destinations wil/| have an

connection of the CACR with the BusConnect s, Il i ght

commut esrhsi ftto i nto public transport. This wild/l have th
by remaining road traffic. This wildl benefit buses,

private cars, reducing the risk of collisions.

A | evelg amamdsyisn s was conducted on the six existing c
concluded that keeping the crossing point at Myrtle

proposed. Al ot her crossings owoabdypstudnptical Ity anryt
assessments and more detailed traffic assessment in |
There is marginal di fference bet ween any of the Do S
safety and securnst yarsei nfceec utshien gopotni ot he number of tr e
i mpact will be similar to the Do Mini mumTamdd®& t he sam

Tabd4&® Assessment result of the safety and security cr
Options Criterion: Safety a

Do Mi ni mum

TSS1 Option
TSS2 Option
TSS2a Option

H6Physical Activity

Cycle Fa8i aiitoes at

The use of public transport modes is strongly connect
|l evel s of wal king and cycling. The CACR Programme cou
activity through cfyrcolm ncga.r sT hientnoo dpaulb I sihci fttr ansport cou
t oo. The proposed parking facilities that wildl be de
Programme, could include safe parking sparcrisng otro br &i

for their trip would be able to securely park their
that would finally benefit their physical activity.

In addition to the impacts on existiimg rwalulkcern onarmd
stations and i mproved rail services wild/l i mprove the
to generate additional walking and cycling trips.
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This will Il ead to increased activeetsavwilt¢wal komgt lae
car to rail who will choose to either walk or cycl e
or their final destination.

All the Do Something options will pr esebnctr iat ecroinopna r adbul
to the fact that the options’ di fference is related
i mproved compared to the Do Minimum option. The sco
options is Tpb&d®ented in

Tab4® Assessment result of thercyeteohacilities at st
Options Suftriterion: Cytchei &n

Do Mini mum

TSS1 Option

TSS2 Option

TSS2a Option

Permeability and | ocal connectivity

Wal king is another active mode that could be positi v
of each rail statcdoomt rciobuultde stiog ntihfei ciamcrleyjase of wal ki |
with recreational centres, parks and green spaces. T
i s based on the connectivity opportunTheg lfocatgirerenofs
parks and green spaces was identif-Sethetbubhgsoptieonas$]l

the same stati emnsi,t etrieom twhoiud ds plr ovi de t he same score

Tabd9® Assessméht ofethe permeabiliftyiamedilomcal connect
Options Suderiterion: Permeabil il

Do Mini mum

TSS1 Option
TSS2 Option
TSS2a Option
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