Environmental Impact Assessment Report: Volume 2

Part B of 6: Appendices JACOBS /'\.; T“BIN

Appendix A4.2 Engineering Specialist Report for Crossings



JACOBS & TOBIN

Greater Greater Dublin Drainage

U b l.i n Engineering Specialist Report
J ra I n a g e for Crossings

————

Irish Water

Irish Water

December 2017



Greater Dublin Drainage JACOBS /T;’ T“BIN

Engineering Specialist Report for Crossings

Contents

1. [ aLd oo 1T Yo 410 Y o W PSP STPRR 1
11 [0 o [N T34 o] o PSPPSR 1
1.2 Objective of OVErall SCHEME ...t 1
1.3 (O3 1= o | PSSP PPRURT 1
1.4 Project ENgIiNEering CONSUITANT............uiiiiiii et e e e s e e e e e e s st e e e e e e e e s e tbaaeeeeeeeeannnnreneees 1
15 Project CommunicatioNs CONSUIANT .........cceeiiiiiiiiiii e e e e e e e e e e s s rre e e e e e e s s snrrea e e e e e e e s e snnnrrneees 1
1.6 Previous REfErenNCe STUTIES ......ociii ittt e e e e e st e e e e e e e e s bbere e e e e e e e s annneeneeas 1
1.7 L (0] 1=To S = 1o [ OO O TP PP PP PUPPP 2
1.8 COMMENCEMENT DALE....... s 2
1.9 Scope of Engineering Specialist Report for Crossings ..............cccooiiiiiii e 2
2. S To] T=T LT @ =T V= SO UPERRR 3
21 01 £ T 11 T2 7T o T PSS UPRRR 3
2.2 Definition Of StUAY AF@a.............ooo i e e e s e s e re e e e e e e e s snrrreeees 3
2.3 Strategy fOr LOAA TranS el ... s 4
2.3.1.1 Infrastructure for Transfer of Flows to the Emerging Preferred WWTP SiteS..........ocoocveiiiiiiiiniieee s 4
3. Identification of ENgGIiNeering CONSTIAINTS ......coiuiiiiiiiiiie ittt 6
3.1 [ a1 doTo 0T i o] o PO RO PP PPPT PP 6
3.2 Methodology for the Identification of Potential CroSSINGS ..........uuuuuuiiiiiii e 6
I I R D - = W O o 1Yo 1o o USRI 6
K B 1L QR (o] o R 11 o = OO PPTTPPRRN 6
G0 1 1= I 41 | PP 7
3.3 Identification Of REQUIrEA CrOSSINGS.....uuuuuuuriuiriiiiiririiiei s 7
3.3.1  Gas TranSMISSION INFTASTIUCTUIE .......coiiiiiiiiiiei ettt e e e e e s s st b e e e e e e e s e s anbbeeeeaeeeeaannnes 7
3.3.2  Power TransmisSiON INTraSIIUCTUI ..........uuieiiiie ettt e e e et e e e e e e s s nnb e e e e e e e e e e aannnes 8
IR T B = - 11 I 10 7= 1S3 1 0o (1 - PRI 8
3.3.4 Motorways and National PrMary ROGAS .........ccuueiiiiiiiiiiiiiiie ettt ettt e e et e e s nbaeeeeaes 9
3.3.5  Water SUPPIY INTrASIIUCIUIE ... ..eiei ettt e ettt e ettt e e e st bt e e e aabb e e e e eabbeeeeabaeeeeane 9
3.3.6  Wastewater Collection INFTASIIUCLUIE ..........coiii it e e e e s e e e e e e e e s annes 10
3.3.7  SIGNIICANT WALEICOUISES. ......ieeieeiie e ettt ettt e e e oo ettt et e e e e e sk nb ittt e e ea e e s e e nnbeeeeeeaeesaaasnbbneeaaaeeaaannes 10
3.3.8  CommMUNICAtIONS INFIASIFUCTUIE .....ooiiiiiiiieiei ettt e e e e e sttt e e e e e e e e e nnbbeeeeaaeeeaannnes 10
3.3.9 Aviation TransmisSIiON INfTASIIUCIUIE ..........eeiiiiiiiiiiiiii e e e e e e e s s ee e e e e s s s st ee e e e e e s e anssseneneeeeesnannnes 10
3.4 Summary oOf Identified CrOSSINGS .. ...coiiiiiiie e e et e e e st e e e sttt e e e sabaeeeeaabbeeeeanes 11
4. Consultations With StaKENOIUEIS .........uuiiiiii et e e e e e e e e e e e aanes 14
4.1.1 Gas Networks Ir€land.........c..uueiiieiiiiiciiiie e e e e st sssssesssssensssssnssssenssnsenssnns | &b
O A 11 ¢ €14 o SRR 15
g O T - g o o N T T Vo o PR 15
4.1.4 Railway ProCUrE€mMENT AQENCY .......eiiiiiiiiieiiiieie ittt e sttt e s st e e sttt e e s abbe e e s aasbeeesasbeeeeanbbeeeeanbeeeesanbaeeesannes 16
4.1.5 Transport Infrastructure Ireland (FOrmerly NRA) ... e 17
4.1.6  INland FiSNEIIES IFEIANM ......cccoiiieie ettt e e e ettt e e e e e e s ab bbb et e e e e e e e annnrreeaaaaaeas 17
4.1.7 Fingal Co. CO. WALtEr OPEIALIONS .....coitiiiiiiiiiiiitete e e arttte et e e e e e e e aaa bttt e e e e e s s e aabeeeeaaaaeaaaabnbbeeeeaaaesaasnsseeeaaaaass 18



Greater Dublin Drainage JACOBS QT('BlN

Engineering Specialist Report for Crossings

4.1.8
4.1.9
4.1.10

51
5.2
5.3
5.4
5.5
55.1
5.6
5.7
5.8

Fingal Co. Co. Wastewater OPEIatiONS...........icuuriieiieeeiiiiiieieeeeeesesateaeeeaessssstarreeraaesssasrereeeeeaesssannsrnneees 18
Dublin City CoUNCIl WatEr OPEIAtIONS. .....ccciitiieeiiiiie ettt ettt e et e e et e e s st e e e s abreeeeannns 18
(1o T g T E= AN F= T L o I (o PP 19
Technical Proposals for CoONStraints CrOSSINGS ..ouuuiiiiiiiieeiiiie ettt nenes 20
Gas TransMISSION INFIASITUCTUIE .......cooiiiiiie ittt et e e st e e st e e e s nbbe e e e ssbbeeeeanbbeeeeanes 20
Power TransmiSSION INfrASIIUCTUIE..........iii ittt e et e e et e e s st e e s snbae e e e ennes 21
e UL L= TS (U o] (1 PP RP R 21
RaAIIWAY PrOCUIEIMENT AGEINCY ...ttt ettt ettt e st e e e et et e e e aa b et e e e s b et e e e anbe e e e e anbr e e e e anbreeeannnns 22
Motorways and National Primary ROAUS .........ccuviiiiiie i sesee e e e e e s stere e e e e e e s s st e e e e e e e e s nnnnenneees 22
Water SUPPIY INfraSIIUCTUIE ......eieiieieieieeeeeeee ettt ettt et e e e eeeeeeaaeseeeseeasasasasasssasesssssssnsesssnnnnnnnsssnnnnnnns 22
Wastewater NetWOrk INFFASIIUCTUIE ..........iiiii et e e e e e e e s s et e e e e e e e e s nnneeeeees 23
SIGNIfICANT WATEICOUISES ... itiiee ettt ettt et e e e st et e e e st et e e aabe e e e e aabbeeeesbbeeeeabbeeeeanbbeeeeanes 23
CommMUNICALIONS INFIASIFUCTUIE .....ooii ittt e e e e e st e e e e e e s e e anbnneeeeaeeeaannes 23

Summary and RECOMMENUALIONS ... s 25



Greater Dublin Drainage

Engineering Specialist Report for Crossings

JACOBS & TOBIN

List of Acronyms

ABP An Bord Pleanala

AGI Above Ground Installation

ASA Alternative Sites Assessment
GNI Gas Networks Ireland

DBO Design Build Operate

EIS Environmental Impact Statement
ESB Electricity Supply Board

FCC Fingal County Council

GDA Greater Dublin Area

GDD Greater Dublin Drainage
GDSDS Greater Dublin Strategic Drainage Study
IFI Inland Fisheries Ireland

NDDS North Dublin Drainage Scheme
NFS North Fringe Sewer

NRA National Roads Authority

PE Population Equivalent

RPA Railway Procurement Agency
SBR Sequencing Batch Reactor

SEA Strategic Environmental Assessment
SHC Sludge Hub Centre

TSS Total Suspended Solids

WwTP Wastewater Treatment Plant




Greater Dublin Drainage JACOBS /\\;” TﬂBIN

Engineering Specialist Report for Crossings

1. Introduction

1.1 Introduction

The official name of the project is Greater Dublin Drainage Project
1.2 Objective of Overall Scheme
The core requirement of the GDD project is to safely deliver through the entire planning process a:

° Regional Waste Water Treatment Plant (WwTP) and associated outfall pipeline located at
a site, to be selected as part of this process, in the northern part of the Greater Dublin
Area (GDA),and

o An Orbital Sewer linking the proposed WwTP to the existing regional sewer network and
to provide for future connections for identified developing areas within the catchment.

1.3 Client

This report was initially prepared and reviewed over the period between November 2012 and
November 2013. At this time Fingal County Council were the Contracting Authority for the project
on behalf of Meath, Kildare, Dun Laoghaire Rathdown and South Dublin County Councils and
Dublin City Council.

Therefore this report was drafted on the basis that Fingal County Council , as the Local Authority,
would be responsible for progressing the project through the entire procurement process and
through to construction.

However, as of 01 January 2014, the project is officially transferred into the ownership of Irish
Water following the formation of this utility in 2013.

1.4 Project Engineering Consultant

Following a competitive tender process Jacobs Engineering Ireland Ltd. in association with TOBIN
Consulting Engineers was appointed to act as Project Engineering Consultant on this project with
formal signing of Contract on the 14th March 2011.

15 Project Communications Consultant

Following a competitive tender process RPS Project Communications was appointed by FCC to
act as Project Communications Consultant on this project.

1.6 Previous Reference Studies
° Greater Dublin Strategic Drainage Study (GDSDS) completed in April 2005, and
° Strategic Environmental Assessment of the Greater Dublin Strategic Drainage Study (SEA

of GDSDS).
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1.7 Project Stages
The Project is divided into a number of stages as follows:
° Sub-stage (a): Project Inception

o Sub-stage (b): Alternative WwWTP Site Assessment (ASA) / Pipeline and Marine Outfall
Route Selection Report

° Sub-stage (c): Concept Design Report (CDR)

° Sub-stage (d): Environmental Impact Statement (EIS)
° Sub-stage (e): Wayleave / Land Acquisition

° Sub-stage (f): Additional Reports

° Sub-stage (g): Planning Process

° Sub-stage (h): Any Other Work

1.8 Commencement Date

The official commencement date of the project is set as the 14th March 2011.

1.9 Scope of Engineering Specialist Report for Crossings

This Draft Engineering Specialist Report for Crossings has been prepared in order to:

° identify locations where the orbital sewers and outfall pipeline associated with the final
preferred site option at Clonshagh will cross strategic infrastructure such as rail lines,

motor-ways, gas pipe lines (transmission) and significant power transmission lines as well
as natural features such as significant rivers;

° consider the physical constraints these crossings will have on the routing of the orbital
sewers and the outfall pipelines; and

° develop measures to address these constraints.

Information from this report will be included, and where relevant further developed, in the Concept
Design Report for the project.
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2. Scheme Overview

Table 2-1: - Summary of Infrastructure for Transfer of Flows

2.1 Introduction

A comprehensive Alternative Sites Assessment (ASA) and Route Selection study, which was a key
recommendation of the Strategic Environmental Assessment (SEA) of the Greater Dublin Strategic
Drainage Study (GDSDS), was undertaken for the Greater Dublin Drainage (GDD) project with an
overall objective of identifying a preferred site for the proposed WwTP, a preferred location for its
associated outfall pipeline and preferred routes for the orbital sewers and outfall pipeline.

The selection of the optimum location for the proposed WwTP, orbital sewer and outfall pipeline ¢
has entailed an assessment of the means to minimise potential adverse environmental impacts
and to optimise environmental benefits. The full ASA process is described in full in Volume A of the
Concept Design Report.

On completion of the ASA and Route Selection study a final preferred site option has been
selected, which includes for:

o A site for the proposed WwTP located in the townland of Clonshagh in North County
Dublin;
° An outfall location for the discharge of treated wastewater from the WwTP located

approximately 1km north-east of Ireland’s Eye;

° Pipeline corridor for the Orbital Sewer serving the existing drainage networks of the 9C
(Blanchardstown) sewer catchment and the North Fringe Sewer (NFS) Phase 1 Diversion
to the proposed WwTP, including any necessary pumping stations;

° A pipeline corridor for the outfall pipeline from the proposed WwTP to the coastline north of
Baldoyle and on to the marine outfall location north-east of Ireland’s Eye.

2.2 Definition of Study Area

The study area has been determined with reference to the key recommendations of the GDSDS as
amended by its SEA.

These recommendations informed the initial selection of the study area, which included North
County Dublin, the foul drainage catchments of Blanchardstown, the north city area (Finglas to
Howth), the Lucan/Clondalkin foul drainage catchment in South County Dublin, the drainage
catchment of Leixlip WwTP, and the County Meath towns of Ashbourne, Ratoath, Kilbride,
Dunboyne, and Clonee.

The Study Area was then refined to omit the area north of Balbriggan following consideration of the
topography in this area of north County Dublin, the location and extent of the Balbriggan/Skerries
Shellfish Waters and the constraints imposed by locating a new marine outfall within these
designated waters.
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The study area is shown in Drawing No. 1 included in Appendix 1.

2.3 Strategy for Load Transfer
The proposed strategy for load transfer from the identified load centres to a new WwTP in North
Dublin via an Orbital Sewer recommends:

a) The interception and diversion of the 9C Sewer to the Orbital Sewer immediately north west of
the M50/N3 Interchange at the BRDS pump station located at the Tolka Valley

b) Flow transfer from the Lower Liffey Valley Catchment to occur at Leixlip WwTP with a pumped
system delivering to the duplicated 9C Sewer in Blanchardstown. Irish Water advise that works
to transfer the excess flow and load from Leixlip WwWTP are currently at planning stage

c) Flow Transfer from the North Fringe Sewer Phase 1 Catchment - flows to the west of the
proposed WwWTP at Clonshagh, north and south of the M50 to be intercepted and diverted to
the proposed WwTP.

The proposed 500,000 PE treatment capacity at the Regional WwTP will provide the projected
treatment capacity requirements out to 2050 (the design year horizon for the GDD project).

The recommended load transfer catchments are identified in Table 2.1.

Table 2.1 Development of Required Treatment Capacity at Proposed Regional WwTP

Design Year

Catchment
2031 2040

9C Sewer, incl load transferred

from Leixlip WwTP 363,385 376,151 392,697 411,939

NFS sub-catchments west of

proposed Regional WwTP 75,036 79,089 84,703 89,973

Total Treatment  Capacity

Required 438,421 455,240 477,400 501,912
2.3.1.1 Infrastructure for Transfer of Flows to the Emerging Preferred WwTP Sites

The following is a summary of the pipeline infrastructure requirements for the proposed scheme.

Table 2.2 Development of Required Treatment Capacity at Proposed Regional WwTP

Summary of the Pipeline Requirements

Blanchardstown 9C Sewer/ NFS Phase 1 North Infrastructure Requirements

Combined Pumping and Gravity Tunnel Sewer from 1,400mm @ Rising Main and

Blanchardstown to proposed WwTP at Clonshagh 1,800mm @ Gravity Sewer

NFS Phase 1 South Infrastructure Requirements

1,500mm @ Gravity Sewer

Combined Gravity sewer and Pumped rising main from the NFS to
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proposedWwTP at Clonshagh

Outfall Pipline

800mm @ Rising Main

Infrastructure Requirements

Pressurised Gravity Sewer, Gravity Tunnel Sewer and Subsea
Pipeline from the proposed WwTP at Clonshagh to the Outfall
Location

1,800mm @ Land Based Pressurised
Gravity Sewer

2000mm @ Marine Based Pressurised
Gravity Tunnel/ Subsea (dredged)
Pipeline
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3. Identification of Engineering Constraints

3.1 Introduction

This section of the report considers the physical and technical constraints related to any above
ground, natural and manmade features, and below ground services, which are located within the
study area and which have potential to impact on the final site option.

3.2 Methodology for the Identification of Potential Crossings

In order to identify the physical constraints for the orbital sewer, WwTP site and outfall pipeline, it
was necessary to identify potential crossings. The methodology applied was to collect all potential
data, review this data and visit the sites, where possible, to verify the data. The methodology used
is described in further detail, hereunder.

3.21 Data Collection

In order to identify above ground natural and manmade features within the study area information
including mapping, aerial photography and LIDAR surveys was obtained from Ordnance Survey of
Ireland.

Information on underground services was obtained from data provided by the various utility
companies.

Information on future planned infrastructure was also collected from the various utility companies.

3.2.2 Desk top studies

A desk top review of the data collected (including aerial photography, Ordnance Survey mapping,
information provided by utility providers) identified a large number of above ground features and
underground services within the study area, however this report concentrates on critical features
and infrastructure which will have to be crossed by the orbital sewers and outfall pipeline and
where there is potential for significant disruption to the public, significant cost implications and
significant environmental and health and safety impacts.

The following natural features, manmade features, infrastructure and utilities have been considered
as part of this report:

° Gas Networks Ireland infrastructure

° Power transmission infrastructure (ESB/Eirgrid)
° Rail infrastructure (larnrod Eireann and TII)

o Motorways and National Primary Roads (TII)

° Water Supply Infrastructure (trunk mains)

° Wastewater infrastructure (large diameter pipelines)



