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Limerick Tunnel PPP Project

Main Issues

General Introduction to the
Project

Route Selection Phase

Preliminary Design/EIS/CPO
Phase

Tunnel Design Features
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Limerick Tunnel PPP Project

Location Objectives

eSouthwest of Limerick City, eReduce Limerick City traffic congestion

Ireland . .
Improve national, regional and local

eCrossing of Shannon River network

*Benefit local development
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Limerick Tunnel PPP Project
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Limerick Tunnel PPP Project

Parties

Authority
Headed by National Roads

Authority, NRA in cooperation with
Limerick County Council, LCC

Consultant to LCC
RPS MC O’Sullivan COWI JV
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Schedule

Constraints Study Completion 2000
Route Selection Report Completion 2001
Environmental Impact Statement 2003

Oral Hearing and Decision Summer 2004

Invitation to tender February 2005

Consultation meetings March/May 2005
Receipt of Tenders July 2005
Tender Evaluation July/August 2005
Negotiations and BAFO Autumn 2005
Selection of preferred Bidder Winter 2006
Construction Start Spring 2006

Construction Finish 2010

COWL



........ ._. ; v ...q ‘ "

dh RESTRS ...___ i E
- 1) A e P,

i .. ” l... .-. -.___V_.rn ~a ol ¥

Ay Rl

Route Selection

Options

Constraints Study

Alignments

Traffic Benefits

Traffic impacts — EIA

River Crossing Options
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Ted Russel Dock - Limerick

Main Constraint
200 ships annual into Ted Russel Dock
eCannot turn around if approach to dock has started

«Only a window of —2 hours at high tide is available
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Base Case
Tunnel - Plan - Elevation
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Base Case
Tunnel — Cross Section
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Visualization
Tunnel
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Base Case
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Base Case
High-level Bridge - Elevation
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Visualizations
High-level Bridges
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Base Case
Low-level Opening Bridge
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Base Case

Low-level Opening Bridge - Elevation 7
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Navigational Safety
Maneuver Simulation

Simulation Conditions
Local Pilots
Current & Wind

Companion Traffic

DFTU - Limerick Tunnel PPP - Part 1
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Simulation Model

River model
Tidal variation

Typical Vessels

Base Case bridges



Visualization
Low-level Opening Bridge
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Route and Crossing Type Selection

LIMERICK SOUTHERN RING ROAD PHASE [I s,
Lrese ng Type Comparison / Tunnel Consultants’ Recommendations . ﬁ:“n Road
versus Low Level Opening Bridge Western Route Option

Environmental Impact

eConstruction Cost
Tunnel —25 mill EUR more expensive
compared to Low level opening bridge

eAvailability of Connection
Bridge: —80 disruptions with an opening
time between 15min and 30min

Public Display
Thursday 7th and
Friday 8th June 2001
12 noon to 8pm Daily

Bypassing Limerick to link all
majer routes - Dublin, Tipperary,
Waterford, Cork, Kerry, Foynes,
Ennts and Shannon Alrport
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Geotechnical Profile
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Soil Deposition (IMT)

Disposal in Shannon Estuary

Disposal at sea

Sedimentation Ponds

Pumped into Bunlicky Lake

Deposition on land at existing depot

Section

Shannon Estua

SPECIAL DESIGNATIONS @@@5
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Preliminary Design Tunnel
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Limerick PPP Project

Immersed Tunnel

Cross Section
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Preliminary Design

Southern Approach Ramp

Within Bunds towards Bunlicky
Lake

Application of Diaphragm Walls
and Tension Piles envisaged
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Preliminary Design
Tunnel — Southern Approach Ramp
and embankment
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Preliminary Design
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Northern Approach Ramp

eBottom slab anchored against
uplift with Tension Piles

eBallasted Watertight Membrane
applied for upper ramp
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Preliminary Design
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Preliminary Design
Northern Approach Ramp incl.
Sedimentation Ponds
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Hydraulic Model

Sediment Spillage Fish Migration

Fish species J Fl M Al M J J Al S| O N D

= 160 o
@
T ]
S M0
= . Exc 250 mgh, (%] Salmon smolt (downstream)
? 120 Appraximate Abovedl
E_ B discharge location wulfn"l’m LTD‘“U” % - ;g
& . unnel .
= 100 e Salmon adults (upstream)
<) 3 20-25
1 15- 20
8 o 10- 15 Sea trout adults (u/s)
. 5-10
B0 — 0- &
E Below 0 Sea trout smolt (d/s)
TTT TTT TTTT TR T T T T T T T I T T [T TT T TT TTT]
200 250 300 350 400
(Grid spacing 20 meter) Trout (estuarine)

Sea lamprey (upstream)

Concentration above 250 mg/I (time frequency
during dredging)

EIS Recommendations

River lamprey (upstream)

Smelt (upstream)

Smelt (downstream)

eAvoid dredging Feb to Aug

Allis shad (upstream)

«If not possible avoid period Feb to
Apr

Twaite shad (upstream)

eAvoid dredging at night time
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Hydraulic Model

Construction implication on River
Currents

eCofferdam at Southern River Bank
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Scirpus Trigueter (Kogleaks)

Northern River Holding Tanks ready to
embankment looking south receive "'Scirpus Triqueter"

EIS Recommendations

eAffected sites with "'Scirpus
Triqueter' shall be transplanted
prior to commencement of
Construction
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Limerick Tunnel PPP

Other Major Issues

eHead Room Clearance of 4.9m
(similar to Jack Lynch Tunnel,
Cork & Dublin Port Tunnel - 5.3m
used in UK)

<2 cell versus 3 cell solution

;_;not be ralsed
(covered by Casper in Part 2)
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Limerick Tunnel PPP

END

PART 1
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Limerick Projektet, Irland -
Seenketunnel under Shannon floden

Casper Paludan-Mduller

Senior projektleder

Oversigt

e Tunnel sikkerhed

e Public Private Partnership (PPP)
e Udbud og konsultationsproces

e Tilbud og kontrahering

e Entreprengrens projekt

e Udfgrelse
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Limerick Projektet, Irland -
Saenketunnel under Shannon floden

Sikkerhed i tunnel

Basis

*BD 78/99 (norm/guideline) i NRA’s
”Design Manual for Roads and Bridges”

Europa-Parlamentets og Radets
direktiv 2004/54/EF af 29. april 2004
om minimums-sikkerhedskrav for
tunneler i det trans-europaeiske vejnet

eDrgftelser med brandvaesen i Limerick

EU direktiv

Minimumssikkerhedsstandarder pa
baggrund af brandene i Mont Blanc-
tunnelen (1999) og Gotthard-tunnelen
(2001)

Geelder alle tunneler af mere end 500
meters leengde i det trans-europaeiske
vejnet af mere end 500 meters leengde

2 COWI presentation
DTFU Medlemsmgde
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Minimumskrav

eModsat rettet trafik i to rgr (hastighed nedseettes ved kontra flow)
Gradient max 5% (ggede sikkerhedsfornastaltninger over 3%)
*Ngdfortove

*Ngdudgange for mindst hver 500m (ikke obligat, skal evalueres)
eMulighed for at krydse midterrabat uden for hver portal

<Aflgb for brandbare og giftige veesker, ma ikke spredes til andet rgr
eBrandmodstandsevne af konstruktioner og udstyr

Belysning (normal, sikkerhed, evakuering)

eMekanisk ventilation (ikke obligatorisk for korte tunneler)
*Ngdpaneler per mindst 150m

<Vandforsyning til brandslukning

=Skiltning

<Video (hvis kontrol center)

eAutomatisk branddetektering

*Ngdmeldinger via radio

*Ngdstrgmsforsyning



Limerick Projektet, Irland -
Seenketunnel under Shannon floden

Centralt galleri

Anvendelse af ALARP princippet

*Sikkerhedsforanstaltninger udover minimumskrav
indfgres mhp at nedbringe risici til "As Low As
Reasonable Practicle™

eForanstaltning indfgres med mindre omkostning
uforholdsmeessig stor

Cost benefit undersggelse af stgrrelsesforhold mellem
fordele og ulemper

*Risiko for trafik i modsat rgr under evakuering og risiko
for spredning af rgg til det andet ror

eAnalyse af evakueringsscenarier viser af forventet
nedsaettelse af antal dadsulykker pa grund af centralt
galleri er meget beskeden

eBetydelig ekstra omkostning til galleri

eGalleri evt. berettiget for at lette adgang til vedligehold
af installationer
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Limerick Projektet, Irland -

Seenketunnel under Shannon floden T o’
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Limerick Projektet, Irland -
Seenketunnel under Shannon floden

PPP projekter i Irland

NRA National Development Plan
2000-2006:

e 736 km Major Inter Urban Routes
wn dalk Western
pass

e 822 km Other Priority Routes

e Ca. 20 % udfgres som PPP (Public Clonee-Kells

Private Partnership) e "
NCOCK-KInneda

2nid West Link Bridge

Anlaeegsomkostninger: ca.3 mia EUR
M50 PPP X Free-Flow

Privat investering: ca.1,5 mia. EUR Galway -Ballinasloe

Portlanise-PPP

Limerick Tunnel

Waterford Bypass

Fermoy Bypass

Colour Key:
Open
Under construction
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Limerick Projektet, Irland -
Seenketunnel under Shannon floden

PPP Kontrakter

Parter

”"The Authority” (NRA), klient
og "myndighed”

*”"The PPP Consortium”
(koncessionsindehaver)

Risici

eKoncessionsindehaver patager
sig normalt alle risici vedr.
projektering udfgrelse,
finansiering og trafik.

eFor Limerick dog delt risiko
vedr. arkeeologi

6 COWI presentation
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Koncessionsform

«”Toll Concessions”, dvs koncessions-indehaver far
indteegter fra betalingsanlaeg

eReinvestering (fornyelse og reparation) inden
tilbagelevering efter 30 ar i flg. specificerede
restlevetider ved "Hand Back”

Tilbudt kvalitet og pris

eOverholdelse af krav til projektering, udfgrelse og
drift & vedligehold

Fra Authority til PPP Company: Faste belgb betales
ved milepaele under udfgrelse og i driftsperioden

eFra PPP Company til Authority: Andel af indteegter
fra betalings anlaeg, afhaengigt af trafikmaengder




Limerick Projektet, Irland -

Saenketunnel under Shannon floden

Procurement Process

OJEC Motice |ssued

v

Feceipt of Pre-Qualification Submissions

v

-5 Candidates Shortlisted
Invitation to Megotiate (ITN) Issued

v

Receipt of ITM Tenders

¥

1-3 Tenderer(s) Shorlisted
Megotiations
Frovisional Preferred Tenderer (FPT) letter or
Best and Final Offer (BAFO) Invitation issued

b

Completion of PPT process or
Receipt of BAFO(s)

!

=election of Preferred Tenderer

!

Contract Award
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Tilbudsperiode

Praekvalifikation og tilbud

Modtagelse af praekvalifikations
ansggninger: Juni 2004

Praekvalifikation og
Udbudsmateriale ”Invitation to
negotiate” udsendt: Februar 2005

Tre tekniske konsultationsmgder:
marts/april/maj 2005

To finansielle/kommercielle
konsultationsmgder april/juni 2005

”Qutline Conceptual Design”
kommenteret: Juni 2005

Tilbud afgives: Juli 2005




Limerick Projektet, Irland -
Seenketunnel under Shannon floden

Udbudsdokumenter

Specifikation af tekniske krav

*Projekteringskrav og tekniske
specifikationer for udfarelse

eKrav til drift og vedligehold

*Krav til tilstanden ved
tilbagelevering efter 30 ar

Normgrundlag

Specifimen Design”

elllustration af mulig overholdelse
af krav

eKoncepter og detaljeringsgrad som

for Preliminary Design

Detaljerede projekteringskrav
udvikles af entreprengr

Overordnede funktionskrav til tunnel
overlader videre udvikling af
projekterings kriterier til den udfgrende
mht.:

eOpsamling af grundleeggende data og
udledning af design veerdier

eUdledning af laste, lastkombinationer
kalibrering af partialkoefficienter

eDetaljering af krav til sikkerhed i
driftsfasen ud fra risiko analyse

*”Preliminary Design” og "Detailed
Design” skal udarbejdes af entreprengr
og godkendes af uafhaengig Design
Checker
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Limerick Projektet, Irland -

Saenketunnel under Shannon floden

Tilbud og kontrahering

Praekvalificerede [Bhiace

konsortier _
Laing

O'Rourke

Laing Roads
Ltd.

Hochtief

Intertoll
(Pty)

Tunnel
Designer:
Hyder

9 COWI presentation
30.01.07 DTFU Medlemsmgde

CLCBL

Bouygues

Egis Projects

DTP
Terrassement

Tunnel
Designer:
TEC

Shannon Link

HBG Ascon
(GAWY))

P.J. Hegarty &
Sons

VINCI

NTR Plc

Tunnel Design:
Mott MacDonald
& Arup

Direct Route

Kellogg Brown
& Root

Strabag

John Sisk &
Son

Lagan Holding
Ltd

Roadbridge Ltd

Tunnel Design:
Capita Symonds



Limerick Projektet, Irland -
Seenketunnel under Shannon floden

Dialog med tilbudsgiverne

”Outline Conceptual Design”

eUdkast til tilbudsprojekt for hovedelementer
kommenteres 1-1% maned for tilbudsdato mht.
overholdelse af krav

eForslag til sikkerhedskoncept

10 COWI presentation
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Projektforslag og udvikling
Farste konsultationsmgde:

<To tilbudsgivere fik afslag pa at
bygge en bro (hgjbro, svingbro) i
stedet

=Alle gnskede stgbe bassin flyttet til
Bunlicky Lake

*To tilbudsgivere gnskede centralt
galleri, - men kun én bibeholdt det i
tilbud

eAlternativt ventilationssystem
eLeengde af tunnel
eLodret liniefaring

Efterfalgende mere detaljerede
emner




Limerick Projektet, Irland -

Saenketunnel under Shannon floden

Procurement Process

OJEC Motice lssued

v

Receipt of Pre-Cualification Submissions

v

3-5 Candidates Shortlisted
Irwitation to Megatiate (ITH) [ssued

v

Receipt of ITM Tenders

¥

1-3 Tenderer(s) Shortlisted
Megotiations
Frovisional Preferred Tenderer (FFT) letter or
Best and Final Offer (BAFO) Invitation issued

¥

Completion of PPT process or
Receipt of BAFO(s)

:

Selection of Preferred Tenderer

!

Contract Award
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Kontraheringsperiode

Tilbudsevaluering og
kontrakt

eTilbudsevaluering august
2005

eDirect Route "Provisional
Preferred Tenderer”
september 2005

eIngen ”Best and Final
Offer” fase

Direct Route nomineret
"Preferred Tenderer”
november 2005

Kontrakt underskrevet
august 2006
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Tilbud - forskelle og lighedspunkter

Udfgrelse

eSegment-opdelte elementer og
vandteet beton frem for monolitiske
elementer med membran valgt af alle

<”Gravel Bed” og ”"Sand Flow” fundering
var lige populeere

eKonventionel transport og
nedseenknings metode valgt af alle

eEt enkelt alternativ med tunnel element
stgbt "off-site”
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NRA’s samlede projekt finansiering

Omkostninger til arealerhvervelse,
geoteknik, arkeaeologi, miljg, radgivning,
tilsyn mv. afholdt af NRA

Projektgkonomi

Samlede projekt omkostninger eBetaling fra NRA til Direct Route under

_ _ udfgrelse: 180 mio. EUR
Omkostninger til

arealerhvervelse, geoteknik, -Betaling fra NRA til Direct Route under
arkeeologi, miljg, radgivning, tilsyn drift: 60 mio. EUR

mv.: ca. 150 mio. EUR

eBetaling fra Direct Route til NRA,

=Estimerede omkostninger til afhaengig af trafikmaengder, forventes at
projektering, udferelse, drift, give en betydelig tilbagebetaling
vedligehold, re-investering: ca.

660 mio. EUR (heraf tunnel ca. ; _ — .
200 mio. EUR) Direct Route finansieringkilder

-Finansieringsomkostninger: eBond facilitet fra HBoS (UK bank)

ukendte eEuropean Investment Bank

eFunds fra konsortium medlemmer
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Seenketunnel under Shannon floden

2008 2000 | 2010

'Design

Preliminary Design [}

Detailed Design | = — | Program for udfgrelse
B

Immersed Tunnel
|Casting Basin
'Float-Out Structure =
|Casting of Tunnel Elements

\Dredging of Tunnel Trench 1)
ETr.';lnspm*{ and Immersion |

'Foundation and Protection =
|Ballast Goncrete and Joints

| South Approach
Temporary Cofferdam 1
\Cut & Cover Tunnel =
\Approach Ramps

‘Service Building  — |

'North Approach
Cut & Cover Tunnel
;Approach Ramps
|Service Building

M&E and Finish
|Fire Insulation

\M&E Installations
'Road and Finish Works
‘Tunnel Test and Commissioning =]
|Overall O&M Commissioning ]
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Direct Route Preliminary Design

.-.....m| (B8] b o o s
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Tveersnit

«"Taeer” aktiverer
sidefyld

<Optimeret efter
fritrumsprofil

Laengdeprofil

eSzenketunnel: 5 stk. 100 m
lange elementer

ePeele under Cut & Cover
tunnel og ramper

«”"Gravel Columns” under
tunnel element nr. 5

COWL
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Direct Route Preliminary Design
Tunnel element

(nr.5)
i - Opdelt i 5 segmenter pa 20m
e =] eForskydningslase mellem
i segmenter og elementer
1. -] ‘J el i j .

— y _ﬁ\”_____ e o e —— \Waterstops (dobbelt teetning)

FooooguuuuuiyuyguLl U] mellem segmenter

7 T [ L ‘ -

| W S s ] - -Traditionelle Gina og Omega

SECTION 4-p teetningslister mellem

elementer

Cut & Cover tunnel
(syd)

*Opdelt i segmenter

<Ventilation med
”Saccardo Nozzles”
princip i stedet for ”jet
fans”
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Direct Route Temporary Works DeS|gn
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EECTION A-& ! TH 52380, 1:200
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Fangedeemning for Cut & Cover tunnel syd

”Combi Walls” Rgrpeele (81420x19) og spunsvaegge
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Direct Route Temporary Works Design

N
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Terdok pa nordlig side
som spunsveeg
indfattet byggegrube
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Direct Route Temporary Works Design

Udgravning til terdok og nordlig
Cut & Cover tunnel og rampe
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Direct Route Temporary Works Design
x5 ‘._-' h { = II.-:'I ," ) T - -. ._. Il E |_\ 'I 1|L‘_‘-‘—'_|
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Transport (warping) af
tunnel element nr. 1
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