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Figure 11.6 Dredge Material Locations &Qéy
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A description of the proposed dredgin%‘a\@ﬂ/ities and the timing of the dredging works is
presented in Chapter 4. é\i\&‘
2
11.3 POTENTIAL IMPACTSéé\xO
S
Construction phase impacts

Temporary impacts on water quality and potentially groundwater can occur during the
construction phase of the works. Pollution from mobilised suspended sediment is the prime
potential risk.

e Increased suspended sediment levels due to dredging and deposal of dredge spoail;

e Sedimentation due to settling of suspended silt;
e The dispersal and fate of contaminated sediments;

e Water quality impacts associated with works machinery, infrastructure and on-land
operations (for example leakages /spillages of fuels, oils, other chemicals and waste water,
controlled discharges under licence);

e Impact of piling operations through creation of a vertical pathway in which potentially
contaminated soils/sediment and/or groundwater can migrate downwards; and

e Leaching of contaminants from sediments used as fill material.
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Operational phase impacts

Operational phase impacts are associated with normal port operations whilst dealing with
continued growth. These include potential impacts from:

e Discharges from vessels using the port (ballast water, wastewater, oil spillages, fuel
bunkering);

o Discharges from cargo handling (leakages from containers, bulk material spillages, losses
from conveyor systems);

o Discharges from cargo storage areas and onward transportation (losses from hoppers, flat
bulk stores and HGVs); and

e Long term leaching of contaminants from sediments used as fill material.

Any of these activities have the potential to impact on water quality (including groundwater)
and therefore the activities associated with the construction and operation phases of the
development require mitigation.

Impact matrix :
p &
@é
The impacts described above are rated in according.to Neir severity (major, moderate, minor
and neutral) in the absence of any mitigation in T?@& 4.
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Table 11.4 Impact matrix (in the absence of mitigation)

Navigation Alexandra Basin Navigation
Channel West Channel
(Alexandra (Bull Wall to
Basin West to Dublin Bay
Bull Wall) Buoy)
Construction phase
Suspended sediments Major Major Moderate
Sedimentation Major Major Moderate
Pollution from contaminated sediment Moderate Major Minor
Other water quality issues associated with Moderate Moderate Minor
construction works
Impact of piling operations Neutral Minor Neutral
Leaching of contaminated sediments used Neutral Major Neutral
as fill material
Operational Phase
Suspended sediments Neutral & Neutral Neutral

(except for

NS

& (except for
: N
maintenance ¢

maintenance

(except for
maintenance

. N X .
dredglrr'@z‘oké\ dredging) dredging)
Sedimentation Neg Neutral Neutral
SO
cépt for (except for (except for
wmaifitenance maintenance maintenance
) Q&\{v\\odredging) dredging) dredging)
\ P\
Pollution from contaminated sediment QOOQ Neutral Neutral Neutral
\5\0 (except for (except for
& maintenance maintenance
& dredging) dredging)
Other water quality issues associated with Neutral Neutral Neutral
construction works
Discharges from vessels using the port Minor Minor Minor
Discharges from cargo handling Neutral Moderate Neutral
Discharges from cargo storage areas and Neutral Minor Neutral
onward transportation
Leaching of contaminated sediments used Neutral Major Neutral
as fill material
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11.4 ASSESSMENT OF POTENTIAL IMPACTS
Construction Phase Impacts

The ABR Project has been designed to minimize the impact on the receiving water
environment. This assessment is described in Chapter 10 Water.

The risk of water quality impacts associated with works machinery, infrastructure and on-land
operations (for example leakages /spillages of fuels, oils, other chemicals and waste water)
can be controlled through good site management and the adherence to codes and practices
which limit the risk to within acceptable levels. These are described in Section 11.5 Mitigation.

Operational phase impacts

The new port facilities, when complete, will be subject to the Port’s existing Environmental
Management Plan. Dublin Port is accredited to 1SO 14001 to ensure that all employees
undertake their work with due consideration for the environment and that guidance is given to
tenants to promote the principles of sustainability.

Dublin Port has been designated an ‘Ecoport’ at Europe@n level, for its environmental
management system. @
>
DPC also maintains and operates an emergency gerépé%ement plan and has the emergency
management structures and arrangements ug? ce which are compatible with the
requirements of the 2006 Framework for Q%ns mergency Management. These include
procedures for dealing with, amongst other@*@ ajor oil spill from a vessel, jetty or on land
including storage areas; a major splllpk% rdous material from a vessel, jetty or on land
@tm

including storage areas and vehicle ac nvolving hazardous material.
Training of staff and exercises are u@&értaken in line with best practice.

Dublin Port’'s Environmental M@agement Plan does not permit any discharges from vessels
using the port, or travelling through Dublin Bay, to the receiving waters.

Human beings will not be exposed to treated contaminated sediment as the material will be
covered with concrete hard-standing thereby negating any direct contact, ingestion or
inhalation pathways.

11.5 MITIGATION MEASURES
Construction Phase Mitigation Measures

Mitigation measures include adherence to the construction techniques and timing of works
(outlined in this EIS) which form an integral part of the engineering design and which have
been developed to minimize the impact of the project on the receiving water environment.

A Construction Environmental Management Plan (CEMP) will be prepared to capture all
mitigation measures within the Environmental Impact Statement together with any conditions
imposed by An Bord Pleanala and to provide additional detail in order to develop a practical
programme of measures for the Contractor. The CEMP will form part of the specification of the
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Contract Documents for the construction stage. The CEMP will include mitigation measures to
safeguard the receiving waters including:

() Waste Management Plan

(i) Contamination Strategy

(i)  Water Quality Management Plan

(iv) Establishment of lines of communication, reporting and actions

The mitigation measures will include the requirements for best practice and adherence to
relevant Irish guidelines, or international guidelines where these are not available:

e Good practice guidelines on the control of water pollution from construction sites
developed by the Construction Industry Research and Information Association (CIRIA,
2001).

o Pollution prevention guidelines in relation to a variety of activities developed by the
Environment Agency (EA), the Scottish Environmental Agency (SEPA) and the Northern
Ireland Environment Agency (NIEA).

e Environment Agency Pollution Prevention Guidelines (PPG6);
&
o Fisheries Guidelines for Local Authority Works. Depag&ﬁent of Communications, Marine &
Natural Resources, Dublin, (Anonymous, 1998)'&\\‘@
£°
e Guidelines on protection of fisheries Q&?@;ﬁts during construction projects (Eastern

. . . . . (\ \
Regional Fisheries Board, 2006); é}%@

X

: : S . : o
¢ International Convention for the B&b’%\&%tlon of Pollution From Ships, 1973, as modified by
the Protocol of 1978 (MARPOL)éto‘? domestic waste discharges to the environment;
&

: . & L
e International Marine Organisétion guidelines;

Control of Substances Hazardous to Health (COSHH) Handling of Hazardous Materials.

The preparation of the CEMP associated with the receiving waters will require continual
engagement with a range of interested parties/stakeholders including Dublin City Council,
EPA, National Parks & Wildlife Service, Inland Fisheries Ireland, Dublin Port tenants and local
community groups.

A Construction Environmental Monitoring Programme will also be prepared to provide
additional safeguards to the receiving environment during the construction phase of the works.
The monitoring programme will form part of the specification of the Contract Documents for the
construction stage.
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The design of the monitoring programme will include the following elements related to the
receiving waters:

()  An assessment using 3-D hydrodynamic computational modelling and water quality
modelling to design the placement of a number of water quality monitoring buoys
and telemetry based warning systems

(i) The establishment of water quality trigger levels and corresponding actions
(including the necessity to temporarily cease construction operations) to safeguard
sensitive conservation sites (SPA and SAC) and the operations of other users of the
receiving waters (e.g. ESB Poolbeg Power Station).

The preparation of the monitoring programme will require continual engagement with a range
of interested parties/stakeholders including Dublin City Council, EPA, National Parks & Wildlife
Service, Dublin Port tenants, ESB and local community groups.

A Piling Risk Assessment will also be prepared to assess the potential risk to groundwater and
any necessary mitigation measures adopted during construction.

Operational Phase Mitigation Measures
&.
The new port facilities, when complete, will be subject t@@‘the Port’'s existing Environmental

Management Plan. (\\\‘{ﬁ
TS
In particularly, the following shall be adhered \;Q wﬁ% respect to vessels at berth or travelling
through Dublin Bay: S S
O &
i

¢ No waste should be disposed of@%@
e Ballast water should be treatedi rﬁ accordance with MARPOL standards;

e Ballast tanks should be §e°parate from hydrocarbon storage areas and no potentially
contaminated streams should be diverted to the ballast tanks;

e De-ballasting should be undertaken offshore in accordance with IMO guidelines;

e Hazardous wastes should be stored in sealed, labelled drums in locked chemical
cabinets;

e Vessels should be equipped with oil-water separation systems in accordance with
MARPOL requirements;

e Spills on deck should be contained and controlled using absorbing materials;

e Vessels without sewage treatment systems should have suitable holding tanks and will
bring waste onshore for treatment by licensed contractors;

e All chemicals used onboard should be handled in compliance with COSHH instructions on
handling hazardous materials;

e Chemicals should be stored appropriately in suitably bunded areas and with material
safety data sheets;
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e All waste discharges should be monitored and recorded as per vessel procedures.
Residual Impacts

Provided appropriate mitigations measures are fully implemented during the construction and
operational phases, the impact of the proposed development on the surface water quality and
groundwater quality will be neutral to minor as indicated in Table 11.5.

There is no residual impact with regard to geology.

Table 11.5 Residual Impacts (with mitigation)

Navigation Alexandra Basin Navigation
(Alexandra (Bull Wall to
Basin West to Dublin Bay
Construction phase
Suspended sediments Minor Minor Minor
Sedimentation " Minor @K\‘?} Minor Minor
Pollution from contaminated sediment Minor A& Minor Minor
Other water quality issues associated with Mirl%d\;o\@ Minor Minor
construction works F»
- . S -
Impact of piling operations o&gﬁal Minor Neutral
Leaching of contaminated sediments used Qgﬂ\\g@eutral Neutral Neutral
as fill material O
Operational Phase ECt”
Suspended sediments \5\0 Neutral Neutral Neutral
(\oﬁ‘\ (except for (except for (except for
< maintenance maintenance maintenance
dredging) dredging) dredging)
Sedimentation Neutral Neutral Neutral

(except for
maintenance

(except for
maintenance

(except for
maintenance

dredging) dredging) dredging)

Pollution from contaminated sediment Neutral Neutral Neutral

(except for

maintenance

dredging)
Other water quality issues associated with Neutral Neutral Neutral
construction works
Discharges from vessels using the port Neutral Minor Neutral
Discharges from cargo handling Neutral Minor Neutral
Discharges from cargo storage areas and Neutral Minor Neutral
onward transportation
Leaching of contaminated sediments used Neutral Neutral Neutral
as fill material
IBE08O7/EISO1 11-23 [Final] [EEES

EPA Export 21-12-2017:03:36:47




Alexandra Basin Redevelopment Project Environmental Impact Statement

12. CULTURAL HERITAGE

This chapter of the EIS presents the cultural heritage assessment which was undertaken to
identify and record the location, nature, and dimensions of any archaeological and
architectural features, fabric or artefacts that may be impacted by the Alexandra Basin
Redevelopment (ABR) Project. The assessment includes an examination of existing sources
and the acquisition of new data arising from site inspections and surveys. The assessment
gauges the level of development impact, and includes detailed recommendations for the
mitigation of any archaeology present within the development area.

The cultural heritage assessment was undertaken by Dr Niall Brady of Archaeological Diving
Company Ltd (ADCO).

Given the importance of the industrial heritage of the North Wall Quay Extension and Graving
Dock #1, this work was supplemented by a Level 2 industrial archaeological heritage study
which was undertaken by Dr Colin Rynne, Historic Building Survey Unit, Department of
Archaeology, University College Cork.

The cultural heritage assessment included a comprehensive review of existing records and
maps and the undertaking of project-related site investigations above and below the waterline,
under licence from the Department of Arts, Heritage and the Gogqeltacht.

N<
The results and observations are described in this presegﬁ?\ chapter and detailed descriptions
are provided in Appendix 12. Q\\\ S

The archaeological survey area extends from thg?i@ﬁst Link Bridge, approximately 10km east

into Dublin Bay, to near the Dublin Bay Buoy Ysurvey area extends beyond the navigation

channel within the Bay area, to reach 0\@? @bOm in width at the eastern extent. The co-

ordinates of the study area are prowded le 12.1. The extent of the survey area is shown

on Figure 12.1. <<0 \\\\q

Table 12.1 Extent of Study Are %l%cludlng co-ordinates within which a marine
geophysical surv?}p as conducted

Name Latitude Longitude Easting ITM Northing ITM
01 53°20.975'N 006°13.650'W 718010 734727
02 53°20.750'N 006°06.730'W 725699 734506
03 53°20.300'N 006°04.430'W 728274 733740
04 53°19.450'N 006°06.325'W 726213 732108
05 53°19.650'N 006°05.250'W 727396 732510
06 53°20.200'N 006°06.900'W 725537 733482
07 53°20.720'N 006°13.650'W 718022 734254
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12.1 ASSESSMENT METHODOLOGY

A sequence of work has been completed to ensure that the Cultural Heritage assessment has
been comprehensive and robust. The work has included a desktop study of known
archaeological and architectural sources, a review of site investigations conducted for the
wider project, and on-site inspections and surveys which have included walkover surveys of
the terrestrial elements, comprehensive marine geophysical survey and archaeological dive
inspection.

12.1.1 Consultations
The following sources of information have been consulted:

» The Irish Antiquities Division of the National Museum of Ireland (NMI) retains an extensive
archive of small finds and objects discovered across Ireland and reported to the Museum
and its predecessors since the nineteenth century. It represents a critical resource for
archaeological research, where registered objects are recorded by townland in the
Topographical Files. For the present project, the following townlands and city districts were
assessed: Ringsend; St. Thomas’; North Dock Ward; Alexandra Basin.

= Department of Arts, Heritage and the Gaeltacht (DAI—&@?Sites and Monuments Record
files. The information, which is also filed according to éwnland, provides details relating to
specific monuments and sites of archaeologicalom\{ﬁtance that survive or whose site area
is recorded. The record generally includes onOLy?gi,@s that pre-date c. 1750 AD.

SO
S
*= DAHG's Historic Shipwreck Inventor%@%@nd Places and Ports archive. This information

relates to the archives maintaine \ép\?he National Monuments Section’s Underwater
Archaeology Unit for shipwreck éﬁ%’;\‘éther maritime sites of archaeological interest. The
information is located with refereng&’to the nearest topographic locator, such as a town or
headland, as well as site-spec;j ie grid coordinates where known. For the present project,
the following landmarks wero% nsidered to be relevant:

= On the North side: Alexandra Basin; North Wall; Bull Wall; North Spit; North Bull
Lighthouse;

= On the South side: Ringsend; Poolbeg; Pigeon House; and running across North and
South: Dublin Harbour; Dublin Bar.

= National Inventory of Architectural Heritage at DAHG provides an online register of historic
buildings and features/street furniture that retain architectural interest, and is maintained by
the DAHG's architectural section. The Inventory is organized by place and townland. The
Inventory complements the archaeological inventories by including buildings and features
that date from the eighteenth century and more recently.

» The Irish National Seabed Survey section of the Geological Survey of Ireland retains site-
specific information relating to hydrographic surveys of Dublin Bay, the details of which
inform the distribution of known shipwreck sites by providing an indication of the extent of a
wreckage feature and its location.
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In addition, the following sources and groups of sources have been consulted:

= Cartographic sources, including Admiralty Charts and Ordnance Survey First and Second
Edition maps. Historic and current topographical maps represent very important sources
that can reveal the progress of natural erosion and human development across a
landscape/seascape over time. Such mapping in Ireland is metrically accurate from the
mid-late nineteenth century. As the country’s capital city and port, Dublin and Dublin Bay
have been subject to numerous mapping projects, and the present study draws on sources
that date from as early as the 1650s.

= Office of Public Works Piers and Harbour Structures files, 1708-1922 (OPW/8). This body
of state records refer to port improvement works across the country and forms part of the
National Archives collection.

= Excavations Bulletin is an annual published list of licensed archaeological intervention
work conducted across Ireland. It is arranged by county and then by townland, and is
currently completed to 2011.

The following relevant published and unpublished sources have also been consulted:

= Dublin City Development Plan, 2011-2017. 5
\Q

= Dublin Docklands Architectural Survey, 2006. \\\ Q@

38
» Dublin Port Company Masterplan, 2012- 204@0}\eé

= Dublin City Council Industrial Herltageggs%rd (DCIHR).

= Civil Engineering Heritage AI’ChIVQO \\\\q
0

S\
= Dublin City Public Libraries ar(ég@?es.
S
= Dublin Port Archives.

= Online sources.
12.1.2 Acquisition

The desktop assessment included a review of historic mapping that can reveal the
development of the landscape over time, an examination of existing archival information at the
NMI and DAHG in relation to the known archaeological objects, features and sites of
archaeological, architectural and industrial heritage interest, and a review of archaeological
work conducted in the immediate vicinity of the project area from published and unpublished
sources. This information combines to establish a baseline data source. The principal findings
are described below and the detailed results are presented in Appendix 12.1.

Project-specific site work was commissioned by Dublin Port Company (DPC) to inform the
ABR Project. Site investigations were conducted on land and at sea, and the details made
available for archaeological review. The principal observations are described in this Chapter,
with the archaeological interpretations of these data sets presented in Appendix 12.2.
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An archaeological walkover survey of the terrestrial elements was completed, and included an
inspection of the current quaysides above the waterline from a boat. The principal
observations are described in this Chapter and the detailed results are presented in Appendix
12.3.

A comprehensive programme of marine geophysical survey was conducted across the marine
area in 2013, and archaeological diver inspection also commenced in 2013. The work has
generated a valuable and extensive resource of new information that informs the EIA. The
principal observations are described in this Chapter and the detailed results are presented in
Appendix 12.4.

Archaeological dive inspection is taking place of the anomalies identified in the marine
geophysical survey. The dive observations are described in this Chapter and are presented in
Appendix 12.5. A total of 120 side-scan sonar targets were identified for inspection, 42 of
which have been inspected already. The remaining 78 targets will be inspected by May 2014,
weather permitting.

12.1.3 Legislation

The following legislation, standards and guidelines with particular reference to Archaeology

were consulted for the purposes of this evaluation: &
Qé
= National Monuments Acts, 1930-2004. \\\ @
\O
*= The Planning and Development (Strategic I\pﬁ@sztbructure) Bill, 2006.
<\
= The Heritage Act, 1995. Qg}\\@é
o8 ~0

= Guidelines on the information to @Q‘ontamed in Environmental Impact Statements, 2002,
EPA. S
0

= Advice Notes on Current P&%\lce (in preparation of Environmental Impact Statements),
2003, EPA.

» Guidelines for the Assessment of Archaeological Heritage Impacts of National Road
Schemes, no date, NRA.

= Frameworks and Principles for the Protection of the Archaeological Heritage, 1999,
Department of Arts, Heritage, Gaeltacht and Islands (now the Department of Arts, Heritage
and the Gaeltacht).

= Architectural Heritage (National Inventory) and Historic Monuments (Miscellaneous
Provisions) Act, 2000 and the Local Government (Planning and Development) Act 2000.

= Code of Practice between Bord Gais Eireann and the Minister for Arts, Heritage, Gaeltacht
and the Islands (now the Department of Arts, Heritage and the Gaeltacht), 2002.

Limitations

The current report is based on desktop review and non-disturbance on-site archaeological
assessment only. No intrusive archaeological investigations or excavations have been carried
out.
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12.1.4 Classification of Impacts

Impacts are generally categorised as either being a direct impact, an indirect impact or as
having no predicted impact:

Direct impact occurs when an item of archaeological or architectural heritage is located within
the centreline of the proposed route alignment and entails the removal of part, or all, of the
monument or feature.

Indirect impact may be caused where a feature or site of archaeological or architectural
interest is located in close proximity of the proposed development.

No predicted impact occurs when the proposed route option does not adversely or positively
affect an archaeological or architectural heritage site.

These impact categories are further assessed in terms of their quality i.e. positive, negative,
neutral (or direct and indirect).

Negative Impact is a change that will detract from or permanently remove an archaeological
or architectural monument from the landscape. &

&\é

Neutral Impact is a change that does not affect the gkcgﬁeologlcal or architectural heritage.
s
Positive Impact is a change that improves @Qgﬁwances the setting of an archaeological or

architectural monument. WS

& §

‘\.
A significance rating for these mpgattg;\ is then given i.e. slight, moderate, significant or
profound. \o
\0
Profound applies where mitigﬁ%on would be unlikely to remove adverse effects. This is
reserved for adverse, negative effects only. These effects arise where an archaeological or

architectural site is completely and irreversibly destroyed by a proposed development.

Significant is an impact that, by its magnitude, duration or intensity alters an important aspect
of the environment. An impact like this would be where the part of a site would be permanently
impacted upon leading to a loss of character, integrity and data about the archaeological or
architectural feature/site.

Moderate is a moderate direct impact that arises where a change to the site is proposed
which, though noticeable, is not such that the archaeological integrity of the site is
compromised and which is reversible. This arises where an archaeological or architectural
feature can be incorporated into a modern day development without damage and that all
procedures used to facilitate this are reversible.

Slight is an impact that causes changes in the character of the environment that are not
significant or profound and do not directly impact or affect an archaeological or architectural
feature or monument.

Imperceptible is an impact capable of measurement but without noticeable consequences.
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In addition, the duration of Impacts is assessed and has been sub-divided into the following
categories.

Temporary Impact, where an Impact lasts for one year or less
Short-term Impacts, where an Impact lasts one to seven years
Medium-term Impact, where an Impact lasts seven to fifteen years
Long-term Impact, where an Impact lasts fifteen to sixty years.

Permanent Impact, where an Impact lasts over sixty years.
12.2 EXISTING ENVIRONMENT
12.2.1 Cartographic sources

As the country’s principal port and capital city since the Middle Ages, it hardly surprising to find
a wealth of early maps and sea charts that record the mouth of the River Liffey and the
growing city as it developed eastwards towards the sea (a shortlist of useful maps is presented
in Appendix 12.1, Figures 12.2-12.8.). A Dutch military engin@r, Bernard de Gomme, created
a map of the City and Suburbs of Dublin in 1673 that prg@ides clearly recorded detail of the
river mouth, where the future Port would develop. At\hi oint in the late 17" century, much of
the estuary remained hazardous to shipping, as indicateéd by complex sand flats, while various
attempts to overcome these restrictions are alsaf€gorded, and include the planned (but never
realized) construction of a large star-shaped@gﬁ)ut on Ringsend Spit. The presence of the
spit helps to explain the slight angle in wh Sﬁ@came the Great South Wall, which mirrored the
Easterly alignment of the channel on thes award side of the spit, in contrast to its ESE course
to the west of the spit. Pigeon HousgsFoft was later built in this area, and it appears from de
Gomme’s map that there was alreadi?’a fortification here. The distinctions that reflect the
alignment of the Liffey’s estuary i Sthe late 1600s are obscured today as reclamation has
occurred to the west, but the essential elements remain embedded in the alignment of the
South Wall. &

When the cartographer John Rocque prepared his map of the City Harbour and Environs in
1757, he provided a detailed perspective on the various sand flats and constraints on shipping,
and suggests the extent to which the prosperous city was expanding (Appendix 12, Figures
12.3-12.5). It is an important source of information that provides detailed insight to maritime
works along the estuary’s mouth. Rocque records a series of navigation markers that highlight
the shallows on the north and south sides of the channel as far east as what was then the
termination point of the Great South Wall, at what became Pigeon House Fort. The markers
appear to be constructed on a basic timber tripod frame, with a more substantial construction
close to the terminus of the Wall. This more robust marker, shown with a heap of stone at its
base, may highlight the former tip of the Ringsend Spit that was mapped by de Gomme eighty
years earlier. The channel at this location in 1757 was much straighter, which suggests a
programme of extensive dredging had occurred in the intervening time. A formal buoy, the
‘West Buoy’ marks the Port side of the harbour entrance further to the east, while a floating
buoy or ‘Light Ship’ marks the starboard side; both of which foreshadow the North Bull light
and Poolbeg lighthouse today.

Reclamation of the intertidal areas on the north side of the Liffey downstream of the city was
well underway by 1757, and the North Lotts was laid out and parcelled into blocks, terminating
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at ‘East Quay’, which is on the line of East Wall Road today. The site of the future Port
remained an undeveloped wedge-shaped sandflat to the east, while further east Rocque’s
map records the names of individual sand banks, such as ‘Brown’s Patch’, and highlights the
extensive footprint of the Clontarf oysterbeds.

In contrast, the south side was much more developed, with construction of the Great South
Wall well underway. Commencing in the west at Ringsend Point, the wall had two slipways:
Macarel's Slip gave access north into the channel and seems to be on the same location of
the later Coastguard slip, east of the present-day Poolbeg Yacht Club; while George’s Slip
gave access south of the wall onto Sandymount. To the east on the Wall and running at an
angle aligned ENE were ‘The Piles’. They are recorded as a parallel line of timber-post
couplets, and anticipated the line of the later sea wall that extends out to Poolbeg light house.

Rocque portrays the principal hazard to shipping outside the harbour, namely the Dublin Bar,
which he records as ‘The Barr’. To his eye, this was a great sand shallows that swept across
the entrance to the harbour in a generous circular path, extending from the sands on
Dollymount almost to Ringsend Spit. The average water depth over the bar was 5’ and 6’, but
there were two openings over which shipping could pass. The North Channel was aligned with
the Piles and depths reached 10" and 11'. Its location was marked by the North Buoy. The
South Channel lay outside and to the south of Ringsend Spit. It too had depths of 10’ and 11’
and was marked by the South Buoy, but its passage would have required a delicate
manoeuvring, where vessels would have to tack to get insidé the channel and tack again to
avoid the Spit. O\K@‘
S

The ships recorded by Rocque are substantia& Se-masted ocean-going vessels, as one
might expect to service this important city. The“ships are shown within the area of the Piles,
but do not reach further upriver. This is ir\1§§@h rast to Rocque’s 1756 map of the City and
Suburbs of Dublin, which shows a Wealt&@\fos%ipping along the city’s quays, but does not map
the area downriver of North Wall Qu@?\@wd Rogerson’s Quay. The point to take from this
variation is that on the 1757 map R0885§$ conveys an indication of the constraints on shipping,
insofar as the deepwater vessels didsiiot extend onto the shallower waters upriver and west of
the Clontarf Pool. In their place, s@%ller vessels and ferries were used to convey merchandise
into and out of the city. S

The mapping of Dublin harbour and Bay attracted a host of different hydrographers, many of
whom were commissioned to assist in developing measures to improve navigation along the
Liffey. George Semple’s charts of 1762 are a case in point, but one of the more important
surveys was that by Captain Bligh in 1800. Bligh was appointed by the Admiralty, to report on
the Bay, the harbours within it and the problems of shallowness in the approaches to Dublin.
Bligh’s chart extends across the entire bay as far as the Kish Bank, and provides a
comprehensive record of depths and hazards. The port and the approach channel form part of
the larger map, and this was the first proper chart of the Bay to be produced. He had
recommended that a north wall be built, to assist in improving the fluvial dynamic to reduce
siltation along the channel. His north wall was funnel-shaped, and is indicated on his Chart as
an idea, rather than an as-built structure, which was begun some years later according to the
designs by Halpin.

! Gerard Daly, ‘Captain Bligh in Dublin, 1800-1801’, Dublin Historical Record 44.1 (1991): 20-33, at p.
23.
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By 1837, when the Ordnance Survey produced the first metrically accurate maps at 6-inch to
the mile scales, the developments on the south side of the river were well underway, and the
map shows Pigeon House Fort and completion of the Poolbeg light house to the east
(Appendix 12, Figure 12.6). It is at this stage too, that we see reclamation works progressing
on the seaward side of East Wall road, with the construction of the Patent Slip, and a narrow
line of buildings to the south, where the North Wall light house was built.

From this point on, it is possible to see the developing port emerge. The blocky rectangular
form of the deepwater port is recorded on Admiralty Chart 1468, which also provides accurate
soundings along the channel, reaching out across Dublin Bar to the east of Poolbeg (Appendix
12, Figure 12.7). Any suggestion of a viable South Channel across the Bar, as indicated by
Rocque, is nhow gone and the only approach is from the east, more or less foreshadowing the
footprint for the present-day approach channel.

A more detailed record is provided on Admiralty Chart 1447, dated 1880 (Appendix 12, Figure
12.8). Entitled, ‘Ireland. Dublin Bar and the River Liffey to Carlisle Bridge’, the Chart shows
soundings in feet and inches taken between 1878 and 1880 across Dublin Bar outside the
harbour, and along the approach channel to what is today O’Connell Bridge. A long linear lobe
of deeper water extended beyond the harbour, no doubt representing the dredged channel
across the Bar, where depths reached as much as 28’ (8.5m), compared with ¢. 17’ (5.1m)
outside the channel. Inside the harbour, water depths were on average shallower, and were
for the most part under 20'. Localised shallows are also indigated. There were linear pockets
of deeper water on the north side where depths reached .{d@?eir mid-20s, and depths alongside
and within the deepwater berth and extending uprivesg‘tz@gir John Rogerson’s Quay were also
in the mid-20s. The somewhat meandering reagR«df deeper water that resulted no doubt
focussed the access channel for shipping, andfefiécts the locations and extents of previous
dredging campaigns. In recording the deeg&%@@r port prior to its official naming, the Chart
shows the still unfinished extent of NorthM Extension, which is recorded simply as, ‘quay
building’. R

<<0\ \\'\\Q
By 1907, many of the principal featu@a(é0 of the deepwater port were established, and Ordnance
Survey mapping records the sh@:ilding yard, the North Wall graving dock, and the North
Quay Extension, which formeddhe south side of the deepwater facility. The east side was still
only being aspired to. The incomplete nature of the North Quay Extension becomes a
signature for the port’s footprint until it was finally completed in 1932.

The historic cartographic information available for the project area helps to convey the
consistent process of development, and the maps that survive include some especially
detailed records, which makes them a most useful set of archives to work with.

12.2.2 Prehistoric to post-Medieval indicators

As the historical cartographic record indicates clearly, the project area remained undeveloped
from a terrestrial perspective until the 19" century. These sources also demonstrate how the
area was integrally tied to sea traffic arriving at the Liffey’s mouth to venture inland, or to carry
goods and people from the river’'s hinterland out to sea. The expanses of sand flats along the
river's lower reaches would have resembled a delta at its mouth, making travel difficult for
deeply-drafted vessels, but quite feasible for shallow craft. It was in the late medieval period
that developments occurred in marine architecture to meet the demand for larger markets, by
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making deeper-drafted ships, and it is at this stage that we begin to see notices in the
historical record that complain about the inaccessibility of the city’s quays to shipping.? It is at
this time too, that the deepwater pools and havens around the bay become preferred landing
areas for cross-channel ships, including Clontarf, Lambay and Dalkey. The importance to the
city of these developments is reflected in the series of ordinances issued by the town fathers
to control trade at the satellite ports, requiring traders not to sell their products until they had
been transported into the city’'s market places. This economic reality resulted in the
establishment of the Ballast Board in subsequent years, charged directly with the task of
ensuring deepwater access through the river's mouth up to the city quays.

What is less known is the history of the lower Liffey prior to the realization in the 15" century
that the river was no longer ‘it for purpose’. Excavations within the early medieval/Viking age
town continue to show evidence for shipping, where reused ship’s timbers, clench nails, and
related material are common enough finds from investigations that have taken place on both
sides of the river in the vicinity of Wood Quay.® The city seal of 1297 further proclaims the
importance of maritime trade to the town, by showing the town’s principal trades occupying the
length of a ship. These vessels and their predecessors were shallow-drafted forms. Both river-
and sea-craft would have worked Ireland’s east coast and were well suited to negotiating the
silt and sand deposits that are a feature of many of its river estuaries.

When considering still earlier periods, it is possible to identify simpler craft at work. Dredging
works in 2002, taking place in advance of the Gas 2025 Intefconnector that made landfall at
Gormanston, Co. Meath, uncovered a 7m-long oak log l%@%t, some 500m offshore.* The find
location is close to the mouth of the River Devlin, a(@déhe foreshore in the wider area is filled
with material and debris from prehistoric occupatigh.that dates from the Neolithic period. The
Devlin gave access inland to a rich agriculturq‘to(ff@erland in what is today north Dublin and
south Meath, in much the same way that th@R&er Liffey provides an important corridor into
north Kildare but on a much greater scaledjx\‘f‘ Gormanston logboat has been dated to 1193-
1013 cal BC, placing it in the Middle‘@\gﬁze Age, which is considered a busy moment in
Ireland’s prehistory, and is Witnessed\é@g’ such in the landscape around Gormanston. The
logboat is the first to be found in an @ﬁve marine context in Ireland, and its presence proves
the use of these light craft on coaga? waters, as well as along Ireland’s rivers and lakes where

they are more usually found. s

The archaeological potential of the project area is further informed by a series of discoveries
made in the wider area. Three objects were recovered from the river channel close to North
Quay Extension, and comprise a clay pipe, a shard of pottery and a piece of copper, indicating
the potential for material on the riverbed when they were discovered in 1970 (Appendix 10.1,
National Museum of Ireland Topographical Files). The area has since been dredged
significantly, and there is no further record of material being recovered. More generally, there
are no other objects or structures known from the project area aside of the piers and related

% Charles Smith, Dalkey: society and economy in a small medieval Irish town (Dublin 1996); Niall Brady,
‘Dublin’s maritime setting and the archaeology of its medieval harbours’, in John Bradley, Alan Fletcher,
Anngret Simms (eds), Dublin in the medieval world. Studies in honour of Howard B. Clarke ((Four
Courts Press, Dublin, 2009), pp 295-315; Margaret Murphy and Michael Potterton, The Dublin region in
the middle ages. Settlement, land-use and economy (Four Courts Press, Dublin, 2010), p. 398.

% Sean McGrail, “The boats and ships of tenth to thirteenth century Dublin; in Sean McGrail, Maritime
Archaeology , British Archaeological Reports British Series 256 (Oxford 1997).

* Niall Brady, ‘Archaeological monitoring and excavation, Gas 2025 Irish Subsea Interconnector,
Gormanston landfall Co. Meath, 02E467 02E948, interim report’, unpublished report of the
Archaeological Diving Company Ltd, 2002.

IBE08O7/EISO1 12-10 GLEUN RPS

EPA Export 21-12-2017:03:36:47



Alexandra Basin Redevelopment Project Environmental Impact Statement

features of the deepwater port at Alexandra Basin. However the potential for new discovery
remains, especially associated with development works that excavate or disturb ground levels
that have not been impacted on previously. This possibility was realized most recently with the
discovery of the remains of five fish traps during works associated with development at North
Wall Quay.® Despite the fact that this area was reclaimed from the intertidal expanse of the
Liffey in the 18" century, the traps belonged to a much older period when the foreshore was
exploited for fishing. The traps were dated to the Mesolithic period (c. 6100-5720 BC), and
reveal the presence of human activity engaged with maritime activities close to the old
shoreline at a very early stage, some 6m below current Ordnance Datum. A further trap was
identified close by at between -5m and -4.66m OD, dating to the Late Mesolithic period (c.
6000-5840BC) and a Neolithic-period wattle fence was also associated (5980-5760BC),
suggesting the duration of these activities over time.

Of less striking news but nonetheless an important indicator of potential, was the discovery of
a flint axe-head dating to the subsequent Neolithic period, which was uncovered among
foundation material during works at 31 Castle Avenue, Clontarf. A range of other pieces are
associated with Clontarf, where flint and bone was found at ‘Marino’, along with some bronze
objects, including an axe head, a sword and a dagger. A log boat or dug-out canoe is
associated with Sutton, when it was discovered in a sandbank in 1935.

A boat wreck was also recorded in the shallow waters east of the deepwater port Terminal 5,
outside but close to the current project area (Appendix 12.1&#reck reference W01465).° The
wreck is partially exposed at Low Water, where a series Q‘P\timber elements are visible, while
the larger portion of the vessel remains buried in the{@p&érmg sands.

SE
PN
Licensed archaeological work has taken pla S ﬁn the current project area, most notably
when archaeological monitoring was cond eft%\;‘of maintenance dredging within the approach
channel in 2001.” No material of archaegfagical significance was observed during that work.
Further work conducted as part of th‘é‘.g?oss-Bay wastewater pipeline recovered individual
timbers and objects (Appendix 12.1, ézgqﬁvation references 01E283, 01E358).
&

X
The current project seeks to cgffgi)en the approach channel in places by up to 3m. This
represents a significant and direct impact on previously unexamined levels of the seabed that
crosses the ancient sand flats including the Dublin Bar. Much of the seabed area has however
been substantially altered by dredging activities conducted since the 17" century. A record of
the recorded dredging campaigns since 1800, for instance, indicates the extent of impact
already within the Approach Channel (Table 12.2).

®> M. McQuade, ‘Final Report of Archaeological Excavation Building C, Spenser Dock, North Wall Quay,
Dublin 1’, Unpublished report, Margaret Gowen & Co. Ltd, 2003.

® Rex Bangerter, ‘Detailed archaeological survey, timber wreck, Dublin Port. 08E497 08D038’,
unpublished report of the Archaeological Diving Company Ltd, 2008

" Simon O Faolain, ‘Dublin Port, docks and shipping fairway, Dublin, 01E1004’ in Isabel Bennett (ed.)
Excavations 2001 (Wordwell, Bray, 2003), p. 93.358.
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Table 12.2 The deepening of the Approach Channel to Dublin Port since 1800
as a result of induced tidal scour and capital dredging

Year Depth
1800 2.0m
1819 2.0m
1822 2.6m
1828 2.9m
1838 3.2m
1856 4.0m
1873 4.9m
1939 6..4m
1951 7.0m
1976 7.8m
2013 7.8m

Source: Dublin Port Company
&
The removal of such a substantial depth of sediments wi the Approach Channel does not
negate the archaeological risk associated with new g\angw dredging, but it does help to qualify
oy

the low level of associated risk. 4?0\0
&
12.2.3 Architectural and Industrial Heri{\&%@
&N
RO

The features and structures that wer@B}iﬁ as part of the city’s attempts to improve the fluvial
dynamic of the Liffey’s mouth for shi [asiﬂg are of direct interest to the present study, as are the
structures associated with the development of the Port site in what became Alexandra Basin.
Details of the sites are presentegdn Appendix 12.1, where they are tabulated according to the
particular archive that refers Yo them. Table 12.3 simplifies the detail presented in the
appendix. A distribution map showing the cultural heritage assets is presented as Figure 12.7
in Appendix 12.1.
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Table 12.3 Archaeological,

Architectural and

proximity to the ABR Project

Industrial Heritage sites within and in

NWQE

Reference Site type Status Impacts from ABR
Alexandra Basin
GSl 162 Wrecksite Buried Overburden will be removed,
potentially exposing this site
DCIHR 18-08-079 Port and Docks Depot Buried None
DCIHR 18-08-080 Shipbuilding Yard Buried None
DCIHR 18-08-081 North Wall Graving Dock | Buried To be re-opened as part of
NCEHD 3024 Heritage Gain
DCIHR 18-08-082 Engine House Now None
entrance to
Port
DCIHR 18-08-083 Flour Mill Upstanding | None
DCIHR 18-08-084 Grain Silo Upstanding | None
DCIHR 18-08-085 North Assembly Rd None
DCIHR 18-08-92 Gasometer Now a None
roadway ®°
DCIHR 18-08-094, 18- | Quay, East Wall Rd . §° None
12-089 E
O
DCIHR 18-08-099 Lighthouse, East Wall R@O Site of None
DCIHR 18-08-101 North Wall Graving Qﬁc&;‘ Upstanding | To be refurbished as part of
Pumphouse &é’os Heritage Gain
&
DCIHR 18-12-005, North Wall Q \\Q Upstanding | Development works will
DCIHR 18-12-084, Extension (N \\E) partially remove and partially
DCIHR 18-12-091, \ bury the quay in the
NCEHD 3253 (&‘\ redevelopment of NWQE
O
DCIHR 18-12-080 Great Southern and Buried None
Western Rail, section
DCIHR 18-12-082 Harbour Master’s Office, Buried None
East Wall Rd
DCIHR 18-12-083 Goods Shed, North Quay | Site of Development works will
Extension (NWQE) partially remove and partially
bury the quay in the
redevelopment of NWQE
DCIHR 18-12-085 Goods Shed, NWQE Site of Development works will
partially remove and partially
bury the quay in the
redevelopment of NWQE
DCIHR 18-12-086 Goods Shed, NWQE Site of Development works will
partially remove and partially
bury the quay in the
redevelopment of NWQE
DCIHR 18-12-087 Revenue Watch House, Site of Development works will

partially remove and partially
bury the quay in the
redevelopment of NWQE
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DCIHR 18-12-088 North Wall Lighthouse, Upstanding | The lighthouse will be
NWQE relocated at the terminus of
the redeveloped NWQE
DCIHR 18-12-089 Quay, Alexandra Basin Buried
DCIHR 18-12-090, Alexandra Quay Upstanding
NCEHD 3266
DCIHR 18-12-091 Alexandra Basin Working Development works will
Port dredge the basin
DCIHR 18-12-092, 93 Lighthouse (site), NWQE | Site of Development works will
partially remove and partially
bury the quay in the
redevelopment of NWQE
DCIHR 18-12-094 Landing Stage, North Wall | Site of None
Quay/NWQE
DCIHR 19-09-002 Breakwater Site of None
DCIHR 19-09-003 Breakwater Light House Site of None
NCEHD 3080 Dublin Port
NCEHD 3138 Alexandra Bridge, East
Wall Rd
2%
North Bull Wall &>
N
DCIHR 19-06-001, North Bull Wall Upstahding | None
DCIHR 19-05-012, LSS
NCEHD 3016 G
S
NCEHD 3152 Bull Rock LighthouseooQé\‘z" Upstanding | None
N (X
South Bull Wall >
RMP DUO019-027, RPS | Blockhouse, Qb\ﬁ Remnants | None
6794 House Fort \oo survive
§
X
&
RMP DU019-028 Battery-’ Swimming | None
pool
RMP DU019-029002; Sea wall. Great South Upstanding | None
RPS 6798 Wall to Poolbeg
Lighthouse
RPS 6793 St Catherine’s Hospital Remnants None
and surviving boundary survive
walls, Pigeon House Rd
RPS 6795 Former Pigeon House None
Hotel, Pigeon House Rd
RPS 6796 Pigeon House Rd None
RPS 6797 Pigeon House Power Upstanding | None
Station, former red-brick
generating station, Pigeon
House Rd
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RPS 6798, NCEHD Poolbeg Lighthouse, Upstanding | Foundations of Great South
3051, RPS 6798 Great South Wall, Wall terminus will be

Poolbeg reinforced with further rock

armouring due to deeper
dredge design level

DCIHR 18-12-151 Syphon House Derelict None
DCIHR 18-12-152 Dublin Main Drainage Upstanding | None

Pumping Station, Pigeon

House Rd
DCIHR 19-09-001 Boat slip , Pigeon House None

Rd
DCIHR 19-09-004 Outfall works, Pigeon None

House Rd
DCIHR 19-09-005 Lifeboat House , Pigeon None

House Rd
DCIHR 19-09-006, Electricity works/Power Upstanding | None
NCEHD 3271 Station , Pigeon House

Rd
DCIHR 19-09-007 Cooling water intake Upstanding | None

dolphin ramp, Dublin

Harbour A‘\"&
DCIHR 19-09-008 Lifeboat House, South ﬁé\{\ None

%‘

Wall 0&90\6\

DCIHR 19-09-009 Sluice House, South Wa%o ’;Q,G None
NN

DCIHR 19-09-010 Causeway, South Wa@Q; & None
DCIHR 19-09-011 Slip, South Wall & None
DCIHR 19-09-012 Landing slip, @%@&1 None

House Rd
DCIHR 19-09-015 Poolbeg @eﬁeratlng Upstanding | None

Station-chimneys, Pigeon

House
Approach Channel
W1551 Wrecksite Not visible Location will be dredged
W1552 Wrecksite Not visible | Location will be dredged
W1553 Wrecksite Not visible Location will be dredged
W1554 Wrecksite Not visible | Location will be dredged

Note: RMP-Record of Monuments and Places; RPS-Record of Protected Structures; DCIHR-
Dublin City Industrial Heritage Record; NCEHD-National Civil Engineering Database;
W-Historic Shipwreck Inventory.

The majority of sites and features are of relatively modern date, dating from the 19" century
and more recently, and refer to the Industrial Heritage of the river and the port. In recent years,
Industrial Heritage has grown in significance, and Dublin City Council has championed the
recording of sites as part of its Industrial Heritage Record (the DCIHR). All of the sites within
Alexandra Basin, for instance, belong to this category, as do the sprinkling of features from the
North Bull wall. The School of Engineering at Trinity College Dublin maintains a database of
sites they regard as having a heritage value. Of the 275 sites listed nationwide, 12 are within
the project area or in proximity to it. A small selection of sites is recognized in the
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archaeological record, and these refer to 18th-century structures and include and form part of
the Great South Wall. There are no archaeological sites within Alexandra Basin. There is
some overlap between the heritage databases, and these locations are highlighted in Table
12.3.

Navigation

The origins of the modern port date to the 18" century with the foundation of the Ballast Office
in 1707. The committee of directors, appointed by the City Council, initiated a long-term
process of land-reclamation. The initial work focussed on the area upriver of the current
project area, and consisted of the construction of the North Wall (1710-1718), facing the river
channel, and the East Wall (1718-1729), running northwards along the line of the present day
East Wall Road (Appendix 12, Figure 12.3). These constructions provided a tidal barrier
behind which extensive land reclamation could take place in what was known as the ‘North
Lotts’, a process that lasted until the early part of the 19" century and significantly extended
the land mass on the north side of the River Liffey. A total of 263 plots of land were created
and sold by the City Council, ranging in size from three-and-a-half acres to one acre.®

In addition, the board was responsible for a number of initiatives to improve anchorage within
Dublin Bay, as the bay was susceptible to shifting sand bars, frequent squalls and high winds.
In certain wind conditions the approach to the River Liffey was considered un-navigable. In
response, the board instigated a major programme ofée\hgineering works that included
dredging and widening the approach channel to Dublin ( %ﬁ?) construction of an embankment
between the City and Ringsend (1711); and bundlng\\fné\ reat South Wall, begun in 1716 and
designed to protect shipping from south to sout ‘S%erly gales. The wall also prevented the
sands from the South Bull and Ringsend Sp@ ofm encroaching into the approach channel.
The wall was completed by 1786 and runs. 5k astwards from the harbour at Ringsend to its
terminus at Poolbeg Light house (Appe%@ Figure 12.3). The initial structure was formed
using timber piles with gravel in-fill, Ia@r&bemg replaced by a cut-stone (granite) revetment.
The granite was quarried near Dalke§i @ﬁd shipped in barges across Dublin Bay. The wall is an
archaeological monument (Appende< 12.1 DAHG, Sites and Monuments Record, DU019-
02902) as is the fort on Pigeon Iﬁuse Road (DU019-027) and the battery on the south wall
(DU019-028). >

By 1786, an Act of the Irish Parliament passed responsibility for the reclamation work from the
Ballast Office to the Corporation for Preserving and Improving the Port of Dublin (the Ballast
Board). While the Ballast Board oversaw the conclusion of the reclamation works, largely
completed by 1838, it also initiated several developments within the port area. This included
the construction of a new Custom House in 1791; Custom House Dock in 1796 (DU18-
020564A); a boat-building/repair yard and Patent Slipway (completed in 1833 and recorded on
the 1837 Ordnance Survey 6-inch map, Figure 12.4 in Appendix 12.1). The construction of
Dublin’s first dry-dock was completed in 1860. Prior to these constructions, the majority of the
port trade took place on the south side of the river, however, the establishment of the Custom
House and associated quayside structures facilitated a lasting shift in port development to the
north side.

The most significant development instigated by the Ballast Board was the construction of the
North Bull Wall. The wall was constructed on recommendations made by Captain William

8 J. W. De Courcy, Anna Liffey. The River of Dublin, (O’Brien Press, Dublin, 1988), p. 47.
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Bligh, following his survey of Dublin Bay in 1800. Shifting sands and the presence of large
sand bars hindered larger vessels from accessing the port. It was also clear that shallows
persisted east of the Poolbeg light house, requiring deep-drafted vessels to remain outside the
protection of the South Wall until high water permitted them over the Dublin Bar. Bligh was
critical of the dredging practices of the time, and had encouraged consideration of a north wall
that would run parallel to the Great South Wall, to limit sediment build-up within the harbour
and create a natural scouring effect that would eventually deepen the approach-channel.
Bligh's wall was aligned to present a funnel shape arrangement of training walls, expanding
from c. 700 feet in width at Ringsend to more than 2000 feet wide at the Poolbeg light.® He
advised the construction of a smooth wall, uninterrupted by changes in direction or protruding
steps or other features that might interrupt and reduce the speed of water flow, as he believed
the works at Pigeon House harbour on the South Wall were prone to doing.

It is perhaps within this context that mention can be made of a series of leases that survive,
relating to an Oyster bed at Poolbeg.’® Dating between 1705 and 1832, the leases provide
rights to the Oysters to named individuals of the city. The formulaic nature of the leases
extended the rights all along the river:

All that their right to the fishing of the River Ann Liffey and Poolbeg from the millstone near
Island Bridge eastwards with the city liberty...with the full of three years...to pay yearly...£80
sterling by two even and equal half-yearly payments, that is to say, on every 29" day of
March...and also yielding and giving in each year to the Lord*Mayor and Sheriff...two salmon
each or twenty shillings to each of them in lieu thereof(.)@%cording to ancient custom at the

election of the said lord mayor and sheriffs.** S
00\0\
T y o
As part of the lease, the lessors were require ermit the free citizens of the city to fish on
their fishery with their boats and nets, proyg;d such fishing was for private use and not for

sale. The lease of 1832 provides a map hows the location of the oyster bed. It occupied
a 262x262 yard area occupying 13 @E(@%, 3 roods and 13 perches, and lay immediately
outside the retaining wall of the hé&t Jur at Pigeon House Fort.*? This places the fishery
directly within approach channel. Walter depths or soundings are not provided in any of the
leases, but one can imagine hoﬁ\ such features would contribute frustration to a marine
engineer seeking to create an Qéﬁicient water-scour flow along the Liffey to aid shipping. The
remains of the fishery would have disappeared long ago as a result of dredging activities and
development activities on the site.

Bligh’s proposals for his north wall and for improvements along the South Wall were not
accepted, but in their place the Ballast Board approved an existing idea to construct a training
wall from Clontarf seawards in the direction of Poolbeg. This had the advantage of including
Clontarf in developments relating to the future of the Port, a position that Clontarf had long
enjoyed. In contrast, Bligh's proposal would have excluded Clontarf most directly from the
Port, as his wall would have been built directly across any natural ingress through the sand
flats that served the outlying village. The Great North Wall, or the North Bull wall, was built
between 1819 and 1824 under the direction of George Halpin, inspector of works for the
Ballast Board. The works were deemed successful, when it was found that the channel was

° Daly, Captain Bligh in Dublin’, p. 30.

1% The records survive among the Expired Leases 1462-1869, that form part of the DublIn City Archives, and date to
1705, 1790, 1795, 1799, 1803 and 1832, references exp/1252, exp/1151a, exp/1151, exp/1152b, exp/1152, and
exp/1152c respectively.

1 Exp1151 (1795).

12 Exp 1152¢ (1832).
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deepened in places by 20 feet and that the Dublin Bar had been pushed 5,000 feet seawards
by 1828, and a further 1,500 feet seawards by 1856.* A near contemporary source by the
assistant engineer of the Dublin Port and Docks Board describes the 19th-century
observations and details, and provides useful insight to the depth of dredging and scour
achieved at the time.** From 1814, the Port began to use steam dredging as well, and this
more mechanized process began to replace the manual dredging operations with a more
efficient system. Over time, sediment accumulated along the side of the North Bull wall to form
the present-day Bull Island. As indicated in Table 2.2 of this chapter, it is possible to chart the
progress of dredging campaigns within the Approach Channel since 1800, and it appears that
an accumulated depth of ¢. 5.8m of sediment has been removed since then.

The structures and features relating to the North and South Bull walls are sites that retain
archaeological and architectural heritage protection. Works associated with the present project
will take account of their cultural heritage aspects.

The Deepwater Port

With the principal issues associated with navigation along the approach channel being dealt
with, attention came to focus on the port facilities. Shipping had been moored along the city
quays when tidal access permitted, and the river banks from as far upriver at Gravel Walk
Slip/Blackhall Place, included small inlets that served for boa-building and repair areas. The
development of quays as we know them today removed tl"@%e earlier sites, partly to assist in
the vision to provide an efficient fluvial conduit to aid i <§\elf—scouring and reduce siltation. It
was also the case that with the development of steq;ﬁ%ﬁ s and the demand for increased sea
traffic, such older resources were no longer ad qﬁg@ to meet the needs of the modern age,
and attention was turned to the as-yet undevefoped north side of the Liffey at East Quay as
the principal location for attending to ship rg\@é(l\ nd maintenance.

N

$)

G

As revealed through the early map@&%@ process of establishing landing facilities and port
operations can be traced from the mjds¥800s. The lighthouse recorded on the 1837 Ordnance
Survey map was established on t orth Quay at the ‘Point’ in 1809, marking the first ‘hard
point’ on the north side of the c)g&%enoel, directing traffic towards the quays. In 1826, a Scottish
shipbuilder, Thomas Morton, was engaged to build a slipway capable of handling 300-tonne
weight vessels. He had recently patented such a design, for winching vessels up along an iron
framework. His slip was built parallel with the East Quay, and is recorded but not named on
the 1837 map. Morton was commissioned again and built a second ‘Patent slip’ in 1832 that
was capable of lifting 900-tonne vessels. That site was located some distance from the East
Quay, and a small pier was built to connect with the more massive slip, as is recorded on the
1837 map. Both of Morton’s slips were infilled in the 1990s. In association with the slips, a
30m-long timber graving frame was constructed on the sands, to which smaller vessels could
be attached and serviced when they would be exposed at Low Water. The frame was
extended to 60m in length in 1847, before being built on as part of the North Quay Extension
some years later.™

These were early stages in the development of the port facilities, whose plans quickly grew in
design and ambition. Some indication of a wider enclosure is indicated on the 1837 Ordnance

13 Daly, Captain Bligh in Dublin’, p. 32.

I. J. Mann, River Bars. Notes on the causes of their formation, and on their treatment by ‘induced tidal scour’,
with a description of the successful reduction by the method of the bar at Dublin. London, 1881.
! De Courcy 1996; O'Connor 2013, p. 42.
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Survey map, which shows a structured shingle breakwater to the east of the second patent
slip. Any plans to further enclose a sea area for the port began to be realized when it was
decided to extend a retaining wall 700m east along what became Tolka Quay. The works
reclaimed land between the retaining wall and the second patent slip, providing a wide working
platform. The ‘Breakwater’ formed the north side of North Wall Basin. A second retaining bank
was built to form its east side, enclosing a sea area that was dredged to allow steam ships
moor safely alongside. The area became known as Halpin’s Pond, after the Port’s engineer,
and was later absorbed into the larger deepwater facility of Alexandra Basin. The interior of the
North Wall Basin was populated by a timber wharf, to facilitate steam packet ships. This later
became the ‘Crossberth’. To retain a connection with the development of the basin, the ABR
Project will refer to the new quay where the Ro-Ro jetty is to be located as the ‘Crossberth

Quay’.

The demands on the patent slips became such that it was clear a new facility was required,
and in 1853 William Dargan was commissioned to construct what became Graving Dock 1, on
the reclaimed land that formed part of the breakwater. The construction project was the first
significant task the young assistant engineer, Bindon Blood Stoney, was assigned to. The
dock was built 410 feet long and 80 feet wide. It was constructed using granite ashlar blocks to
form a stepped facade down its sides, and was curved at its north end. The dock was
dewatered in four hours using steam pumps, which were later replaced by an electrically-
powered facility that achieved the result in one hour. A dedicated pump house was built on the
east side of the dock to house the electric equipment. The dogk was closed in 1989, and filled
in in 2008 under archaeological supervision. The pump _kouse still stands (Appendix 12.1,
DCIHR 18-08-101) and will be refurbished as part of heglg Project as part of the re-opening

of the Graving Dock (DCIHR 18-08-081) o(ioﬁ\

Through the Dublin Ballast Board, the port cg@ﬁ%\r}ed to infill and extend its growing facility, but
the single most ambitious aspect was ung;é) edly the development of the deepwater berth,
whose opening in 1885 by the Prince a@é{gﬂncess of Wales, the later King Edward VII and his
Queen, gave their name to Alexandra® aném The footprint for Alexandra Basin absorbed the
preceding developments. It was a grq«ﬁ design that extended from the East Quay on its north
side eastwards along what is now Folka Quay Road to the Eastern Breakwater, that was built
between 1858 and 1884 on what is now Breakwater Road at its eastern extent, where the
Basin ran south towards the channel. The Port Control centre occupies the riverside terminus
of the Eastern Breakwater. This large enclosed space was to be retained by an extension of
North Wall Quay, and the interior was dredged to permit depths of 38 feet (11.5m) at High Tide
and 24 feet (7.3m) at Low Tide, giving ample access to shipping at the time. The works were
overseen by the young assistant engineer, Bindon Blood Stoney, who had answered an
advertisement in 1856, to help the port's work and that of its Inspector of Works, or chief
engineer, George Halpin.'® Stoney had a radical idea to build the principal works on the
deepwater berth using Portland cement to help construct foundation blocks, which would be
floated into position and lowered to the seabed. His ideas were in contrast to the traditional
method of using cofferdams and manually laying stonework within. In 1861, when the ideas
were developed, he met with opposition from his senior, but Halpin's retirement in 1862 left the
way open for Stoney and the Ballast Board to work together on the new design. When the

16 Stoney’s works are well studied and commented on. What follows is taken from these sources, and is
supplemented by reference to drawings in the Ports Archives. Stoney’s primary biographer is Ronald Cox, Bindon
Blood Stoney, Biography of a Port Engineer (Dublin Institute of Engineers, 1990). Other studies draw on Cox’s work
and include: Dictionary of Irish Architects, 1720-1940, Irish Architectural Archive online source http://www.dia.ie/;
Cormac F. Lowth, ‘The Dublin Port diving bell’, The International Journal of Diving History, Volume 3, Number 1,
July 2010, available online via http://lugnad.ie/; Turtle Bunbury,

http://www.turtlebunbury.com/published/published books/docklands/heroes/pub_books docklands_stoney.html.
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Ballast Board was reconstituted in 1869 as the Dublin Port and Docks, Stoney was its chief
engineer, a post he held until his retirement in 1898.

Stoney’s contribution to the Port was significant. He was responsible for designing improved
dredging techniques; for rebuilding works on the Essex and Carlisle Bridges; and the
construction of the Beresford (or Butt) Swing Bridge. He is also associated with converting half
the quays along the Liffey into deep-water quays. His work on the quays was informed by the
novel method of underwater construction which he had first advocated in 1861. Works got
underway in 1871. Massive concrete blocks, weighing 350 tons each, were made on a block
wharf located on the north side of the basin, and then moved to their destination by means of
specially designed floating shears. The blocks were lowered into position on the river bed,
which had been previously levelled by workmen using a special diving bell which Stoney
devised for this purpose, and which survives today as part of the street architecture on Sir
John Rogerson’s Quay.

Stoney’s innovation was not the foundation blocks per se, but rather the size and scale of the
blocks he designed and used. Harland and Wolff in Belfast built the shear float, and Grendon
and Co. of Drogheda built the diving bell. The foundation blocks were cast on the specially
built block wharf and allowed to cure for several weeks. Large cast iron girders were
incorporated into the bottom of the blocks and wrought iron lifting bars were attached to these.
Large granite stones were used in the construction to bulk out the cast concrete. The stones
were edge-set side-by-side. Large rebates were cast into.gfie blocks to take stone facing
blocks for the new piers and in some instances, part of th@stone facing work was completed
on the blocks while they were still on dry land. Eac%blgsﬁ measured 21°'4” wide at its base. It
seems that there was some variation is height, betiWegén 26’ and 29’ high, and each block had
a stepped profile in cross-section that was reg@%@%d by 3'6” at the rear, and was of varied
height, between 9'6”and 13'.*' QQ\}@&}
L &
Lo’
In preparation for the foundation bIQ‘ék\@\ the overburden would be dredged prior to the
positioning of the diving bell. A six—rffg&é\crew would work inside the bell, levelling the ground
surface to ensure that the caissons “would be lie accurately. Building records show cross
sections through the as-built quaxcgéﬁnd in some instances the section indicates a bed of gravel
underneath the caissons. ThiscS8uggests that the divers may have purpose laid gravel beds

where necessary in advance of the caisson being dropped.*®

The shear float would then lower the foundation blocks in place. Grooves cast into the blocks
were subsequently filled with concrete to key them together. The blocks were laid in parallel
rows where berthage was required on either side of the new quay walls and space between
was filled with spoil from the dredging operations. The walls above water were then built up in

7 port Archives Ms 8415 provides an elevation drawing of the North Wall Quay Extension, showing the progress of
building between December 1871 and June 1880, and including two cross-sections, at 100 feet and 700 feet along
the build respectively. Ms 7933 shows an example of a caisson in cross section from the north face of the quay,
dated 1875.

18 port Archives Ms 7096 (K1047) ‘North Quay Extension, progress of wall sections’, includes a range of cross-
sections with a key-plan to indicate where the sections relate to. Two sections with defined gravel beds are located
close to the terminus of Stoney’s quay, sections D-E and E-F respectively. In other instances, the caisson is shown
lying on an undifferentiated bed.
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the conventional manner, and details survive in the Port Archives showing the level of detall
given to the granite facades.*

The method was used for the extension of the North Wall Quay and for the foundations of the
North Bull lighthouse. Known as the North Wall Quay Extension, construction commenced in
1871 and was terminated in 1885, when some 700m length of the quay was built. The
necessities of the port demanded attention to other matters, leaving the North Wall Quay
Extension unfinished, and with its tell-tale irregular terminus. The quay was nevertheless very
much in use, and the North Quay lighthouse was re-established at its terminus. The North Wall
Quay Extension was completed in the 20" century, as part of preparations for the Eucharistic
Congress of 1932. By this time, a new form of caisson design had been developed for works in
the Port, and it fell to the then engineer Joseph Mallagh to complete. The caissons were
somewhat simpler in design but effective. The caissons were cast in concrete and, floated into
position before being filled up and sunk, to give a solid quay frontage. The North Quay
lighthouse was moved into its current position at the terminal of North Wall Quay Extension in
1937.

Alexandra Basin has remained a key focus of the Port as it has continued to develop. It has
served as the principal landing place for numerous events, some of which have wider
narratives across the city, including the Dublin Lockout 1913-14; as a marshalling yard for
British Army needs during WWI and during the Easter Rising; it was from here that the British
Army withdrew from Dublin in 1922; and it was here that shipg§ associated with the Eucharistic
Congress in 1932 berthed.? In this, the port of Dublin hag?émained at the centre of important
economic and cultural moments, the dynamic of whighds embodied in the ever changing and
growing nature of the port. Alexandra Quay was im the 1920s (placed along the north side
of Alexandra Basin) and Alexandra Quay East@% an Pier, and a number of Oil Jetties were
completed by 1955. In addition, a new phage @reclamatlon works was initiated at this time

and pushed the boundaries of the port n rds, along the East Wall, towards the Clontarf
shoreline. Further reclamation works to. (F%sé?ast define the current extent of Dublin Port.
$
Eof

Within the present study, the North cWaII Quay Extension is a primary focus for development
works. The Port archives retain cqﬁ&derable detail about the construction of North Wall Quay
Extension, as well as mforrnﬁtlon on the layout of the marshalling yards that were
subsequently built on its surface. It remains to be described in detail, as an archaeological and
architectural feature, and such work will be carried out prior to works proceeding as part of the
current proposals. Further detail on the North Wall Quay Extension and it particular its
importance from an industrial archaeological heritage perspective is provided in Section 12.8
of this Chapter of the EIS.

12.2.4 Historic Shipwreck Inventory

Dublin Bay and the approaches to Dublin Port are considered to be a seascape that retains
very high archaeological potential. The shallow sandy reaches of the Bay have proved
hazardous to shipping, and during the later medieval period were considered problematic
enough to limit access of deepwater craft to the city’'s quays. The Dublin Bar, which forms
across the entrance to the harbour, has been a principal concern for channel improvement

19 port Archives Ms 7929 ‘North Quay Extension. Section of river wall showing small blocks and ashlar work’, dated
1879.

29 A more detailed account of recent events associated with Dublin Port and Alexandra Basin is described in
O’Connor, ‘Cultural heritage’, pp 48-70.
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schemes, and it was during the 18" century that the Ballast Office was able to marshal the
resources to establish the North and South Walls. The current navigation channel passes the
bar east of Buoys 5 and 6.

The number of recorded shipwrecking events associated with the wider Bay area and the
approaches to the Port approximates 600, of which almost 300 are associated with Dublin Bar.
The events are based on historic accounts that have only been systematically noted since c.
1750 AD.? It represents the single greatest concentration of documented shipwreck incidents
in Ireland (which are believed to number more than 13,000 in total), and highlights the
importance of the Bay and the country’s principal port. The details provided in the Inventory
describe the type of vessel, the journey it foundered on, and information on the ultimate plight
of the vessel and its crew, where possible. In describing the wrecking event, the records will
locate the incident in relation to the nearest headland or other topographic marker where
known. This is not a record of where the wreckage lies, however, since the historic records
generally only deal with the vessel before it sank. Such finer details emerge from other
sources, such as fishermen’s’ records of snag points and diver’s records of sites located under
water.

The number of known wreck sites is much smaller. Thirty wreck and wreckage locations can
be charted within the area of the Approach Channel to the Port (Figure 12.10, Appendix 12.1).
These include: 12 wrecks that are recorded on historic maps (including eight wrecks recorded
on a ‘Map of Clontarf, the Estate of John Vernon’, dated togHe 1790s, and four recorded on
Captain Bligh’'s map of Dublin Bay in 1803); six entries odfg%eabed anomalies detected during
the Irish National Seabed Survey; and nine recordg\d Jecations for wreckage associated with
the loss of the Kilkenny cargo ship in 1991. ke are also four instances where timber
wreckage has been recorded in recent times Q Q@?( references W01544, W01465, W01540,
W01734). Wrecksite W01734, known as the Ri Q@send Wreck'’ after its nearest named place of
loss, was subject to archaeological recg@%@ik and timbers have been redeposited on the

seabed at known and recorded Iocaﬂons{?qifbwmg analysis.
o

ES
N

A new wrecksite has been recordecb‘&&ose to the harbour entrance and southeast of Poolbeg
lighthouse (Appendix 12.1 W0185;§§) It was located during marine geophysical survey carried
out as part of the proposals forcLﬁe Ringsend Outfall project. The site is well-defined in a multi-
beam data trace, which shows a clearly shaped linear wreck, perhaps with its bow facing
southeast, and with an indication of linear elements along its side, suggestive of planking.
While the wrecksite will not be directly impacted by the ABR Project, consideration is given to
it in the event that there may be indirect impacts resulting from shifts in sedimentation as a
result of the proposed dredging works.

There are five instances of known wreck locations that occur within the proposed impact area
for the ABR Project, as well as W018522 that occurs just outside the survey area (Table 12.4,
Figure 12.7 in Appendix 12.1). One wreck location occurs within Alexandra Basin West, and
refers to a poorly defined wrecksite that was observed during seabed surveys in a location that
has since been buried by infill beside the Lead-in jetty. As part of the ABR works, the fill will be
removed, and this work may re-expose the seabed at the recorded wreck location.

L The source of this information is collated in the Historic Shipwreck Inventory of Ireland, maintained by the
National Monuments Section at the Department of Arts, Heritage and Local Government. The records for Dublin are
published by the Department in Karl Brady, Shipwreck Inventory of Ireland. Louth, Meath, Dublin and Wicklow
(Stationary Office, Dublin 2008), pp 215-298.
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The remaining four sites that occur within the ABR area are located close together at the
southeastern extent of the dredge area (wreck references W01551-W01554). All four sites are
described in a similar manner, being 3m long, 3m wide and standing 3m above the seabed.
Multi-beam survey of the seabed some years ago failed to highlight any indication of wreckage
in the four locations. It is possible that the sites have become buried by sediment, and it is also
possible that the coordinates recording their positions are inaccurate as they are historic
observations noted in early seabed surveys carried out by the UK Hydrographic Survey office.
The positioning employed in those early surveys is often subject to refinement in modern

surveys. All four locations will be subject to dredging as part of the ABR Project.
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Table 12.4 Recorded wreck sites within and immediately adjacent to the proposed

impact area

Name

Detail

Latitude

Longitude

Easting ITM

Northing
IT™M

GSI 162

Geophysical anomaly, now
buried under fill material
introduced to Alexandra
Basin West in 2008, beside
the Lead-in jetty. The fill will
be removed as part of the
ABR Project, potentially re-
exposing this features

053 20 54.24

006 13 22.26

718323.519

734603.239

WO01551

INSS G160, possible wreck,
measuring 3m long, 3m
wide, 3m high off the
seabed, in a general depth of
9m. Location lies within
impact and survey area and
is 160m S of W01552.

053 19 55.48

006 05 21.48

727263.029

733016.95

WO01552

INSS G161a possible wreck,
measuring 3m long, 3m
wide, 3m high off the
seabed, in a general depth of
8m. Location lies within
impact and survey area. Lies
15m S of W01553.

053 20 01.572

006 05 21.98
&

§®

NS
S‘é

9

727248.743

733204.908

WO01553

INSS G161b possible wreck,
measuring 3m long, 3m

wide, 3m high off the

seabed, in a general depth of
8m. Location lies within
impact and survey area. Lies ¢
30m S of W01554.

ol

006 05 22.524

727238.043

733231.219

W01554

INSS G161c possible wreck,
measuring 3m long, 3m
wide, 3m high off the
seabed, in a general depth of
8m. Location lies within
impact and survey area

053 20 03.552

006 05 22.02

727246.366

733266.079

WwW018522

Lies 350m SE of Poolbeg
Lighthouse. It is a clearly
defined linear shape with
both ends intact and perhaps
the bow section facing
Southeast. Short linears
distinguishable on the side of
the vessel may indicate
timbering

723444

733771

Source: DAHG. Coordinates given in Lat/Long, converted to ITM
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12.2.5 Licensed Archaeological Work

Certain archaeological work has been carried out (Appendix 12.1, Licensed archaeological
intervention; Figure 12.7). The work has included as survey of the shipwreck W01465, located
north of the Approach Channel and east of Terminal 5 (Licence 08R497), and various small-
scale berth improvements works have been monitored, revealing natural substrate underlying
reclamation fill (for example at Berth 50A, licence 04E560, and Berth 51A, licence 01E288).
Dredging work in advance of Poolbeg Marina was also monitored, revealing modern material
over grey silt substrate (04E740). Archaeological work has monitored larger-scale dredging
programmes. In 2001, maintenance dredging by the Port of Dublin along the extent of the
Approach Channel did not reveal material of archaeological significance (04E1004). In
contrast, capital dredging in the same year associated with the cross-bay wastewater pipeline
between Ringsend and Sutton, recovered 229 objects, many of which were former ships’
timbers (01E283, 01E358). A first phase of dredging focussed on the diverted shipping
channel to accommodate the larger project. 109 objects were recovered in that episode. In a
later stage of work, a shipwreck was discovered near Sutton Creek. The cross-bay pipeline
was buried 4-8m below current bed level, and crosses beneath the Approach Channel
between Buoys 5 and 6.

Overall, the archaeological work completed to date helps to confirm aspects of the Port’s
development that are indicated in the cartographic and historical records. They also
demonstrate the high archaeological potential that lies in thos& parts of the bay which have not
been disturbed previously by dredging. The areas of grgg’[est potential for new discoveries
appear to be the sand flats and sand bars thatypgpulate larger areas of the Bay, as
emphasised by the recent observation of the new’wrecksite recorded close to the Poolbeg
lighthouse. The dredgings conducted previo \\@?/ithin the Port and along the Approach
Channel will have effectively removed these@ﬁdﬁce deposits that elsewhere retain shipwreck.
This helps to qualify the archaeological i&«\‘é‘risk associated with new dredging within the

Approach Channel. R
Qé .\\q
oQ\\
12.2.6 Site Investigations data \5\0
&

. )
Terrestrial Site Investlgat|0n§’

A programme of site investigations was carried out on the quaysides within Alexandra Basin
and at Berths 52/53 (Appendix 12.2). Of twelve core locations identified, investigations were
possible at eight sites, three of which were positioned on the North Wall Quay Extension. The
purpose of the investigations was to ascertain the nature of the stratigraphic structure of the
materials below the present-day surfaces. An archaeological inspection of the site
investigations was conducted on 4 November 2013, while Core C1 was being sunk on North
Quay Extension.

The project drawings dating to Stoney’s era indicate that the height of the quay above the
seabed was approximately 13m. Cores C1, Cla, C3 and C4 were positioned along North
Quay Extension. C1 was located close to the terminus of North Wall Quay Extension, on an
area that would have been reclaimed in the late 1920s to facilitate the completion of the quay
by Joseph Mallagh. Reinforced steel was encountered at a depth of 7m and terminated the
investigation. Cla was able to penetrate more deeply, to 11.5m using the shell and auger
borehole, and to 24m using a rotary core. It appears that the shell and auger was able to
penetrate through to the base of the quay, or close to it, and revealed a depth of spoil
throughout. This is to be expected as the core is located quite centrally within the quay. The
rotary core was able to achieve a depth of 24m, and revealed a sequence of layers of clay and
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gravel over silty clay that at 22m encountered a ¢. 1m thick dark clay, which lies above
gravelly clay with the occasional boulder. This may be a naturally occurring sequence, and the
presence of clay at such a depth could indicate an outwash layer of clay deposited by the river
in former times.

C3 was located midway along North Wall Quay Extension, and within the footprint of Stoney’s
work. The central location of the core within the quay is too far removed from either facade to
encounter the foundation caissons. It is understood that the space between the foundation
blocks was filled with dredged spoil. The core revealed landfill in the upper 7m, which overlay
layers of silt and sand that continued to c. 17m. This stratigraphy suggests that dredged spoil
was used to fill the lower levels of the quay, but that more formal building rubble was sought
for the upper half or third of the quay. The clay and clay with cobbles that was encountered
below 17m may be considered naturally deposited fluvial layers.

C4 was positioned close to the south-facing facade of North Wall Quay Extension, well within
the footprint of Stoney’s work, and where one might expect to encounter the foundation
caissons. There was no clear indication of the foundation caisson, but it is noted that the upper
6.5m was made up of relatively light fill material, including clay rich sand and gravel and sand
and cobbles. This overlay a gravel with cobbles and boulders, which continued to the base of
core at 14.2m. The cross-sections of Stoney’s caissons indicate a stepped recess at their rear
side that could be up to c. 8m deep. It may be that what C4 reveals is the layers of fill added
above the mass concrete foundation. If this is the case, the pfésence of a gravel with cobbles
and boulders may indicate that the concrete block has detgg@orated.

SN

$&

C5 confirmed the nature of the filled that was dug@ﬁgﬁbin the recent past at this location beside
the Lead-in Jetty as reclamation works. \}\Q&\;}\\

Sy

&
C6, located on the west end of AIexan@eﬁi@%ay, reveals the extent of fill material used in the
construction of the quay. The image igssithilar to the results from C8, located at the east end of
the quay. In this instance it was possibfe to penetrate more deeply, and the layers beneath the
quay appear to correspond with uarine clays and gravels, as one might expect to have
formed part of the sand flat thatobtﬁ%frlies the Port area in this location.

C10 was positioned close to the terminus of Ocean Pier. It was not able to penetrate deeper
than 7m, and so is unlikely to have achieved the base of the quay structure. Nevertheless, the
presence of gravel and cobbles below c. 4m, and building rubble above, suggests a similar
construction technique to that observed on North Wall Quay Extension, where dredged spoll
serves as a foundation with rubble providing a firmer underlay beneath the working surface.

C11 was located at Berths 52/53. In this instance, it is clear that the reclamation has built up
the current surfaces from the natural seabed, some 11.8m below surface, which is formed
from sands and gravels.

The site investigations have revealed a sequence of information that confirms aspects of the
constructions used in the building up of the quays. No issues or material of archaeological
concern were noted.
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12.3 TERRESTRIAL INSPECTION

The proposed terrestrial working area of the ABR Project was inspected. The results are
presented in Appendix 12.3 and are described below.

12.3.1 Berths 52/53

Berths 52/53 occupy a basin of newly reclaimed land at the east end of the Port area referred
to as Terminal 5. Ro-Ro ramps 7 and 8 are situated at the head of the inlet, to the North. Two
stretches of mass concrete-constructed quay walls exist within the inlet; one forming the
terminus on the southwest side, the other on the east side where it serves as Berth 53.
Elsewhere, the sides of the inlet are represented by a rockarmour finish. A line of dolphin
ramps supported on concrete pile-clusters extends into the basin from the rock armour on the
west side, presenting a suitable platform for Berth 52. The southeast terminus of the inlet
south of Berth 53 is defined by roughly-formed rockarmour. There are no archaeologically-
relevant or architecturally/industrially-relevant heritage issues associated with the standing
remains.

12.3.2 Alexandra Basin West

Many of the features associated with the early developmer&t\g;‘ the port area adjacent to East
Wall Road have been absorbed within port devefopment works. The area today
accommodates the main Port offices building, ando@‘\rﬁnals 3 and 4. In 2008, Graving Dock
No. 1 was filled in, and a lobe of sea area withinog?%‘ﬁasin to the south beside the lead-in jetty
was filled with rubble. The quays that form th@w ing Basin today are a mixture of old and
new elements, most of which remains in constant use.
5"

Despite the 20th-century developme éo'\iﬁich have buried areas of the early port, there are
elements that survive at ground level. ¥ addition to the pump house used to accommodate the
electrically-powered pump for dew é\ing Graving Dock No. 1, there are lesser features visible
along and inside the East Wall R d boundary wall, where coping stones remain exposed on
the surface and trace the linés of some of the early quays, while iron rings and related
‘furniture’ still attached to the boundary wall, reflect some of the former mooring arrangements.
It is understood that none of these lesser elements will be impacted upon by the ABR Project.
A detailed record of their location, and a description of their form, would provide a useful
gazetteer of heritage elements within the port area.

North Wall Quay Extension

Since Joseph Mallagh’s completion of North Wall Quay Extension in 1931, the quay has been
in constant use but perhaps the single greatest impact has been the Port’s works of the 1980s
which resulted in the construction of Terminal 3, as this would have buried a substantial
section of the quay on its basin side, and this section remains concealed from view today.

The exposed facades of the quay survive largely untouched, with some sections of repair or
adaptation clearly visible. The original mooring-rings set into the quay walls are retained, and
the elegantly-cut stone steps are still in use. The granite blocks of the quay wall are however
in various states of deterioration. On the quay’s deck area, the coping stones survive in place
along most of the quay edge, and there are the tracks of former rail lines visible at the west
end of the quay that formerly ran along the entire quay to assist in loading and unloading
activities. The interior surface of the deck is otherwise masked in a cobble-lock brick that
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conceals indications of earlier features on the quay’s working surface, such as the Goods
Sheds and the Revenue Watch House that are clearly recorded on the 1912-era Ordnance
Survey maps.

The North Quay light house is of steel construction and is accessible. It retains an ocular on its
first floor level that magnifies a set view across the river channel. Various apparatus
associated with its early use occupies the interior of the Light house. When the Light house
was moved the short distance from the former terminal of the quay to its current position in
1937, it is understood that the structure was moved on a light rail. There is no indication of the
rail today, but it is possible that this is concealed by the cobble-lock brickwork that covers the
deck area.

12.4 MARINE GEOPHYSICAL SURVEY
12.4.1 Project Strategy

The principal aim of the marine geophysical survey was to acquire detailed insight to the
nature of the seabed and its sediments within the development area.

Dublin Bay may be regarded as retaining the very high archagological potential for shipwreck
discovery. It may also retain indications of palaeo surfacesvﬁinundated shorelines.
;>

. . NN o .
The marine geophysical survey would help to as \g\ﬁe archaeological risk and to highlight
particular areas of archaeological potential inQ ,\‘&mce of development works, so that the
archaeological risk can be managed. Q\}\\Q\}

The combination of side-scan sonar, me@%tometry and sub-bottom or seismic survey would
provide a robust suite of devices to d@?%é\t anomalies on the seabed and within its sedimentary
levels. &7
X

&
The site-specific survey work would complement existing knowledge that is derived in part
from desktop survey and from mutli-beam survey conducted by the Irish National Seabed
Survey.

The survey specifications are informed by the requirements of the Department of Arts,
Heritage and the Gaeltacht.?> Condition 3 observed:

Due to the high archaeological potential of the area, it is recommended that the geophysical
survey is carried out at a high resolution and at line spacings of not less than 20m. The
geophysical survey should include side scan sonar, magnetometer and sub-bottom profiling
systems. Anomalies identified in the surveys should be dived by an archaeologist licensed
under the National Monuments Acts 1930-2004*

2 As set out in correspondence reference G Pre00148/2013, dated14 May 2013, between the DAHG and RPS.
% G Pre00148/2013, condition 3.
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12.4.2 Constraints on archaeological method

The survey area is a busy Port area. Site-work needed to be programmed in conjunction with
ship movements and was also subject to weather conditions, which were monitored daily by
the marine hydrographer in liaison with the Port Operations Centre.

12.4.3 Project Team

The survey work and data processing was conducted by Hydrographic Surveys Ltd (HS).
ADCO liaised with HS to ensure conditions were met during survey work. ADCO monitored the
survey work directly by conducting a series of site inspection visits. ADCO reviewed the
primary data files once HS completed processing, and prepared an archaeological
interpretation of the geo-data acquired.

12.4.4 Equipment List

Navigation

Trimble AQDGPS 132. This unit provides sub-metre differential position accuracy. The L-band
satellite receiver uses a Trimble developed, sensitive desigggto provide coverage across the

entire satellite footprint. &
>
S
Bathymetry 4?26\0\
VS

The bathymetry data for inside the existi@@@évigational channel is derived from the most
recent bathymetric survey (June-July 20 cﬁ\grried out by HS for Dublin Port. HS proposed to
carry out a bathymetry survey in cog @ction with the sub-bottom survey in areas that lie
outside the existing navigational cha<ﬁost3. Survey lines would be along the same sub-bottom
profile lines. N
o°§

Sounding would be obtained bf’ODOM hydrotrac echo sounder, frequency 200 KHz outputting
both digital and analogue data using a side-mounted transducer. The instrument outputs
depth to the nearest centimetre and logs raw depths to Hypack. Calibration of the ODOM was
by bar-check over the full water depth at the time of the survey. A bar check was undertaken
prior to and post each day’s surveying. During calibration, variation in water velocities are
accounted for, which are controlled by water temperature and salinity.

Tidal Recording

HS used a Valeport Model 740 tide gauge. The instrument records to the nearest millimetre.
The tide gauge is calibrated by measuring from a TBM to the waterline over varying tidal
conditions. The gauge is considered to be a very stable instrument and the HS gauges are set
to record every 5 minutes.

Side-scan sonar

The side-scan sonar survey was obtained using the C-Max digital, dual frequency, sonar. Data
was logged using a Rugged CM2 Sonar transceiver connected to a PC running MaxView
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acquisition software. The DGPS signal was interfaced in Maxview and Hypack survey
software.

Magnetometer

HS used a Marine Magnetics Seaspy Overhauser sensor magnetometer to undertake the
survey. The Overhauser sensors have a high absolute accuracy of 0.2nT. The magnetometer
was interfaced with the DGPS.

Seismic/Sub-bottom Profiling

Sub-bottom information was obtained using a Boomer-based system (C-Boom). It operates
with a dominant frequency of 1760Hz. All profile lines were interfaced with continuous dGPS
output for accurate positioning. Data output is in digital SEG-Y format.

12.4.5 Operational

The survey was conducted using survey vessels and skippers provided by Dublin Port. A
Marine Mammal Observer was employed by HS to conduct marine mammal observations

during the survey work. &
N<
@é
O
The surveys were conducted in two mobilizations sthgdfirst carried out the sub-bottom and
bathymetric survey, which occurred between 0 3/07/2013; the second carried out the
side-scan sonar and magnetometer surveys, w\lg% ccurred between 15-19/07/2013.
Q
OQ@\

ADCO monitored the on-site survey Q&’Q#( on two occasions, on 28/06/2013 and on

18/07/2013. & \\\\q

The following data was provided to pﬁx&DCO for review:
&
»  Side-scan sonar raw data

» Magnetometer raw data

=  Sub-bottom raw data

= Field-sheets for side-scan sonar, magnetometer and sub-bottom profile surveys

»  Project drawings HS99-1/13, and HS100-1/13, showing bathymetry data and tracklines

= Project drawings HS71_13, showing side-scan sonar and magnetometer tracklines,
magnetometer profiles, and sub-bottom profile tracklines.

The marine geophysical survey data acquired has been reviewed and assessed from an
archaeological perspective.

12.4.6 Nature of the Record

The record is comprehensive. The data amounts to an intensive survey of the study area that
meets the survey requirements. The survey has provided side-scan sonar overlap and the
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ability to view the same areas of seabed from different directions. The survey has sought to
maximize the potential to identify material that may retain archaeological interest.

12.4.7 Survey Grid

The area was surveyed comprehensively by Hydrograghic Surveys Ltd. The surveys were
conducted in a manner that meets the 20m line-spacing requirement set by the DAHG. Maps
showing the survey tracklines and details of the site work completed are all contained within
Hydrogrpahic Survey’s report on the survey work of Summer 2013 (Hydrographic Surveys,
2013 Report no. PH 13003).

The side-scan sonar and magnetometry survey tracklines shared the same grid. A series of
East-West-aligned survey lines formed the principal tracklines at 20m intervals, extending
downstream from the East Link Bridge and out to sea at the survey terminus. North-South
lines were set at 250m intervals to provide a sequence of perspectives at right angles to the
principal lines. The survey was conducted in a ‘zig-zag’ method, extending along one axis for
one survey line, and returning in the opposite direction along an adjacent survey line. For side-
scan sonar work this technique has the advantage of recording the same areas of seabed
from opposite directions. This method increases the possibility of identifying targets precisely
and in imaging their shape and extent. The opportunity for further directional perspectives is
provided by the crosslines. The range for side-scan survey was set at 50m. Combined with the
20m-line spacing and zig-zag method of data acquisition, tlge\‘survey exceeds 100% coverage
and overlap within the survey footprint. &
)
SO

The sub-bottom profile survey was conducted (&gfgae%hfferent grid, to maximize the observation
of potential sedimentary contrasts on the se goutside the training walls. The area that lies
within the training wall is constrained by th€ faining wall, and line orientation was parallel to
the channel, with cross lines running p Qﬁ%ilcular to the channel. The area that lies in open
water east of the training wall ha dsrui%lpal line orientation running perpendicular to the
channel, and cross lines running para})@l to the channel. This was to maximise the possibility
of data recovery, since sedimentaryvariation tends to be at a maximum perpendicular to the
shore. Sub-bottom profile survgﬁgvlj;s also carried out for geotechnical purposes at 50m
intervals, aligned along the chalnel.

12.4.8 Bathymetry Survey

The bathymetry survey within Alexandra Basin West reveals a consistent depth of -8m CD to
c. -9.5m CD (Chart Datum) in its main central area and along the Alexandra Quay West and
Ocean Pier. The depths are somewhat shallower beneath the bulk jetty at c. -7m CD, while at
the western end of the Basin they are c. -6m CD, and alongside North Quay Extension the
depths are deepest at c. -7m CD at the Ro-Ro Ramp No. 4, and become progressively
shallower as one proceeds East and out of the Basin, with depths reaching -4.4m CD at the
terminus.

The main channel area reveals deeper depths alongside the principal quays, and shallower
elsewhere, reflecting the recurrent dredging activities of the port. Below the East Link Bridge,
water levels are comparatively shallow, varying between -6.7 and -7.2m CD on the north side
of the channel, and rising to -2.1m CD and even shallower on the south side of the channel as
far east as the Poolbeg Yacht Club. The activities of the Port take over eastwards, and depth
across the channel varies between c. -8m and -9.5m CD. The bed is not entirely level but
there is a consistency that approximates this. The central channel area is distinctly evident at -
8m CD, with some deepening to -9m CD, while the slopes are clearly present with shallower
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depths. The side slopes show localized steepening on the north side and also on the south
side. Some shallowing is evident on the south side of the channel opposite Berth 45 and the
Oil Tank Jetty where depths are in the -7m CD range, although there is a distinct deepening to
-9m CD alongside the berth and jetty.

At the entrance to the harbour, the central channel drops to -10m CD, reflecting the intense
fluvial dynamic at this point. The profile of the navigation channel is distinct proceeding
eastwards, with a consistent depth of -9m CD progressing to -10m CD. A noticeable recess
occurs at one location on the south side of the channel, west of No. 6 Buoy. Where the
channel is aligned to the Southeast, between No. 3 and No. 4 Buoy, the central area of the
channel deepens to -11m CD with a more restricted linear depth of -12m CD over a shorter
strip. The average depth of -10m CD is re-established to the east. Where the survey area
expands in width, reaching out beyond the eastern terminus of the navigation channel, the
depths shallow progressively, with an area of c. -8m CD occurring at the southern perimeter of
the survey area.

Overall, the bathymetry data reveals the imprint of the dredge depths required to date to
service the activities within the port and to provide access to shipping along the navigation
channel. The natural seabed levels immediately adjacent to the navigation channel are also
recorded, and show the progressive deepening from -2m CD at Poolbeg Yact Club, to -4m CD
outside the training walls, to -8m CD at the eastern limit of the survey area. While it is
necessary to account for sedimentation processes as a cgfitributory factor in establishing
these shallow depths, the contrast with the dredged depthog\% in the order of c. 5m along much
of the course of the navigation channel, and indicates: level of impact that has taken place
already. At the eastern terminus, the impact has tg&,@qdess, in the order of 2m.
&Q}\*&
12.4.9 Side-scan Sonar Survey y.\\OOQé\\
& &

. . S . .
Side-scan sonar survey is a key marine geophysical survey technique employed to acquire an
image of the seabed surface and for dgtecting the presence of features or objects that may lie
exposed on the surface. It is most ful for constructing an understanding of the surface layer
of the seabed. It is less useful fgég(é:ning an understanding of the underlying deposits, since
side-scan sonar is unable to deftéct features that lie underneath the covering seabed layer.

The sonar operates by emitting sonic pulses, which extend from below the device and reach
across a swathe on either side that is set at a pre-determined range or distance from the
device. The sonar can be operated at a variety of frequencies that are adjusted to suit the
extent of coverage and the quality of the seabed images. The requirement of the present
survey was for high resolution, which means that the device should be set to image a relatively
narrow band of the seabed so that the data detected can be viewed in clear detail. The range
was set at 50m. With the survey line-spacing of 20m, this resulted in multiple overlap, and a
very comprehensive imaging of the seabed.

The side-scan sonar data reveals a consistent seabed type that is dominated by soft
sand/mud, with consistent elements that suggest linear variations in the base mud, caused
either by dredging or by propeller wash (Figures 6.8 — 6.9 in Appendix 12.4).

The survey highlights quay-side and Port-related features, such as jetties, piles and passing
shipping (Figures 6.10 — 6.13 in Appendix 12.4). None of these elements represent
archaeological features, but they have been included on occasion in Appendix 6.4, which
includes a list of some 301 anomalies and features that are captured in the side-scan sonar
traces (the observations are summarized in Table 12.5). The navigation buoys and channel
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markers are clearly visible, and the sonar traces capture images of the same object on several
occasions. The buoys are most often represented by indication of a mooring anchor, to which
is attached to a length of cable or chain that lies on the seabed forming a sinuous plan.

Table 12.5 Summary of the nature of anomalies detected in the side-scan sonar survey

Item Number Number Number that
including excluding | require further
multiple multiple consideration
views views

Recorded anomalies that appear as obvious 0 0 0

shipwreck material

Recorded anomalies that are considered to 0 0 0
retain high archaeological potential

Recorded anomalies that are considered to 5 2 1
retain medium archaeological potential

Recorded anomalies that are considered to 297 184 119
retain low archaeological potential
\&.
Total 302 0@ 186 120
. g
Source: Appendix 12.4. a?%o &
F S

. . S .
There are no clearly or obviously defined aﬁoﬁﬁalles indicative of shipwreck. There are no
boat-shaped features lying on the seabgdcand there are no obvious composite features
indicative of areas of timber-framing sugg tive of ship’s structure. Nor are there indications of
fishtraps or related shore-based mariﬁ & “exploitation within the proposed dredge area, such
as kelp beds. This is not surprising gi¥en the extent of channel deepening that has occurred,
and which can be quantified since@ﬁ)o (as described in Table 2.2 of this Chapter above).
&

One complex feature (reference 24 2 [i.e. survey line 24, anomaly 2]) was identified, other
than obvious modern port-related items. It is a bow-shape cable array located on the north
side of the navigation channel and just outside the proposed dredge impact area. It is not an
archaeological feature, and is identified as a length of abandoned cable that formerly served
the lighthouse buoy. It lies outside the proposed impact area, and requires no further
assessment.

Particular attention was paid to the charted locations of recorded wreckage within the survey
area, namely the positions of W01551-W01554, close to the south-eastern terminus of the
dredge area. No indications of anomalies were observed (Figure 12.14 in Appendix 12.4). This
supports the GSI's own coverage of the seabed based on multi-beam survey. The sonar
traces show a silty seabed with occasional indication of small rock, and some linear variation
that is probably an exposure of underlying mud. There is no indication of clearly defined
anomalies measuring 3m x 3m in size as recorded in the GSI's historic datasets. Despite the
absence of apparent anomalies in these four contiguous locations, further consideration
should be given to this data to help to clarify the original record by additional seabed
inspection.

There are a large number of features throughout the survey area that cannot be readily
explained as artefacts of the modern port and its apparatus. These features include isolated
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objects and sometimes quite small features on the seabed, as well as less well defined
anomalies that may be localized mud formations but cannot be clearly identified as such from
the data gathered. Where such features occur within the area proposed to be impacted by
dredging, they constitute a body of anomalies that warrant further consideration. There are
120 of these anomalies, as summarized in Table 12.5 and as described in Appendix 12.4.
They are distributed throughout the survey area and do not form particular or obvious spatial
clusters or groupings (Figures 6.15 — 6.20 in Appendix 12.4).

Prior to a programme of dive inspection, a single target was considered to retain
archaeological potential (anomaly 1_9). It is a well-defined rectangular feature on the sonar
traces that measures c. 5m in length, is orientated East-West, and appears to have an
associated area of scour. It is located within the Navigation Channel on its south side and
downstream of Pigeon House Dock. It is shown on corresponding sonar traces (7_2, 17_1,
100_2, 159 3, 170_3), highlighting the fact that it is clearly defined. The location was also
highlighted as a localized magnetometer anomaly (mg20_6), indicating the possibility that it
retained a ferrous metal content. The clear definition of this feature warranted further
assessment, which was completed as part of the dive inspections. That work, which is
discussed in Section 12.5, did not observe an anomaly in the location. Instead it records a
hard gravel surface, and concludes that the side-scan sonar anomaly 1_9 is a naturally formed
feature and is not of archaeological significance.

A second anomaly is deemed to be of medium archaeologicafpotential (19_1). It is defined as
a linear feature that extends some 15m in length. It is indicated on other traces (30_1,
37_7), where the linear element appears more complexgsand it may represent a localized snag
that has become festooned with netting and r <B1ere is no distinctive magnetic anomaly
indicated here, suggesting that if it is an object g@bls no significant ferrous metal component.
Dive inspection is scheduled to take place hQ{@ wﬁhen weather permits.

63‘\§
The remaining 118 features identified Qﬁ&tﬁe sonar traces within the proposed impact area are
considered to be of low archaeol al potential. They lack discerning features, and in

instances appear to be localized mud - formations, perhaps derived from propeller scour or from
maintenance dredging. They are ugﬁéluded because they stand out from the ambient seabed as
being different but they are notﬁon3|dered to retain a high archaeological value. They cannot
however be entirely removed from consideration based on the information to hand.
Correspondence with the magnetometer and the sub-bottom profile surveys can add some
clarification, and a programme of dive inspection is ongoing to provide further assessment
(see Section 12.5).

12.4.10 Magnetometer Survey

The magnetometer is specifically designed to detect fluctuations in the background magnetic
field. It can be a useful tool to chart variations in the underlying geology of an area of seabed
that are revealed in large-scale and continuous shifts in the magnetic signature, measured in
nanotesla (nT). It is also useful for detecting metal objects, which can be indicated as sharply-
defined localized and relatively small-scale variations in the magnetic signature. In contrast to
side-scan sonar, the magnetometer only acquires data from directly underneath the survey
instrument; it does not have the swathe capability of sonar and consequently it is most useful
to have closely-spaced survey lines, to maximize the information return. Magnetometry has
the advantage over sonar that it can penetrate below the seabed surface, and consequently it
can detect objects and formations that are buried. It cannot reveal the depth of burial however.
It is also subject to interference from adjacent highly magnetic elements, such as passing
shipping and ambient quays and jetties, both of which are relevant in the current instance, and
both of which can make it difficult to isolate useful data.
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The magnetometer survey which is presented in Hydrographic Surveys report of 2013 show
the surveyed tracklines of both the magnetometer and the side-scan sonar surveys. At the
level of variation shown, only the extremes are indicated. The presence of berthed vessels is
clearly indicated within Alexandra Basin, and on the north and south quays as one progresses
eastwards from the Port. Beyond the training walls, however, the suggestion of fluctuations is
muted, and very few significant variations are indicated; those that occur are explained by the
presence of the navigation buoys, with the suggestion also of the cross-Bay sewer pipeline.

Further insight is achieved by sifting the data for smaller-scale fluctuations, in the order of 10-
20 nT. These are apparent when the data is presented in profile format, where the presence of
sharply-defined spikes and dips highlights the presence of a localized anomaly. The individual
magnetic anomalies are presented in Appendix 12.4 Magnetometer Survey. At this level of
detail, the natural variation of the magnetic field is also apparent, and as the profiles reveal,
the consistent pattern across the survey area shows a lot of variation, with the localized spikes
occurring as additional fluctuations. The lines within Alexandra Basin West and alongside the
guays are removed because of the intense fluctuations caused by proximity to the quays and
to berthing vessels.

There are numerous small-scale variations on the remaining East-West lines (Figures 6.20-
6.25 in Appendix 12.4). A noticeable cluster occurs across the channel adjacent to Berth 45
and the Oil Tank jetty, and no doubt reflects the activities of metal recycling conducted off the
south quays in this area. @‘\"&

&

There is a moderate recurrence of magnetic anom%ﬁ%‘gzﬁlong the approach channel out to the
harbour entrance. A distinct Northeast-Southwe géﬂd is apparent to the east of the training
walls and extending across the channel betwegnBuoys 5 and 6. This charts the route of the
cross-Bay Sutton-Ringsend Sewer pipe, laidhip 2003. It is a 1.42m-diameter steel pipe that is
buried 4-8m below current seabed level e‘?@é\track of the pipeline allows us to remove from
further archaeological consideration an?\@homalies associated with its footprint. Further out,
there are few magnetometer anomalféigqﬁ‘etected.
&

X

In the charted location of the g\ﬁé\r sites of wreckage recorded in the GSI data (W01551-
WO01554), there is no clear fidication of a magnetometer anomaly. This observation is
however tempered by the fact that a series of small readings identified at mg52_5, mg53 4
and mg54_3 are indicated slightly to the north forming a similar cluster pattern as W01552-
WO01554. Given the inaccuracy of historically-recorded wrecksite coordinates, this cluster of
magnetometer anomalies to the north suggests an interest, although it is in a location for
which there are no side-scan sonar anomalies recorded (compare Figures 6.20 and 6.26 in
Appendix 12.4).

12.4.11 Sub-Bottom Profile Survey

The sub-bottom profiler is designed to determine the nature of buried stratigraphy, and is of
use for detecting variations in the underlying geology of seabed. It can distinguish between
hard deposits such as rock and soft deposits such as clays. It can also distinguish variations
within soft deposits, where sands and silts may overlie clays. From an archaeological
perspective, sub-bottom profiling can discern cuts into the deposits, where a sand or silt may
fill a void in a clay deposit. The profiler can also reveal the presence of shipwreck, where the
wrecksite is substantial enough to return a strong signal. Small-scale craft, such as typically-
sized logboats or small skiffs, are unlikely to be identified because they lack the volume of
timber and the hard-object cargo that otherwise provides the strength of signal needed to be
visible in the datasets. In common with the magnetometer, the sub-bottom profiler only
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acquires data from directly underneath the survey instrument. It is therefore most useful to
have closely-spaced survey lines, to maximize the information return. This has informed the
20m spacing required for the present project. As noted above, the survey area inside the
training walls determined the orientation of survey lines. Outside the harbour, such constraints
did not exist, and the principal lines were orientated North-South, to run across the navigation
channel in order to maximise the possibility for data recovery because sedimentary variation
tends to be at a maximum perpendicular to the shore.

Overall results of the sub-bottom profile survey are presented in the Hydrographic Surveys
report of Summer 2013 (Report no. PH 13003), which show cross-sectional interpretation of
the data acquired on a representative selection of 71 of the survey lines. Lines 1-11 show the
detail along the principal East-West survey lines within the harbour. Lines 12-60 show the
detail along the principal North-South survey lines outside the harbour. Lines 61-68 consider
Alexandra Basin West, and Lines 69-71 cover Terminal 5, Berths 52/53.

The survey penetrated to c. 20m below seabed level within the approach channel inside the
harbour. The stratigraphy is principally a series of soft layers comprising of 0-1m of surface
silts overlying sandy silts (varying 3-5m in depth), which overly silty sandy gravelly clays (5-
10m deep). These in turn lie above boulder clay (3-10m deep), which is over rock. The silts,
sands and clays are consistently recorded throughout the surveyed extent, but rock is only
detectable in places, occurring on the north side of the channel by Alexandra Basin, and
recurs on the south side of the channel up- and downriver o;tf?é Sludge jetty.

&

Within Alexandra Basin West, the deposits are gﬁﬁcﬁally silts overlying sandy silts, over
gravelly clays, over boulder clay, with the exce@ﬁ@ﬁ\oof the south side of the basin, where a
defined rock layer is recorded at c. -20m CD 'g%@reted survey lines 65, 66, HS 74A-11X/13).
The rock disappears at the entrance to tg@ asin. Although the rock is not clearly evident
immediately beside North Wall Quay Ex g&é\n on the basin side, the presence of rock levels
in the main channel outside the basin;,x“s\gbgests the possibility that rock may well extend at
depth under North Wall Quay Exteﬁ%@h. One can note here that an overlay of Alexandra
Basin with Rocque’s map of 1757 shews a correspondence between the entrance to the basin
today and the line of an inlet. %ﬁ\rthermore, there is correspondence between the spit of
sandbank that extended out tazft?]e inlet and where NWQE came to be built (Figure 12.5 in
Appendix 12.1). It serves as a useful supporting indication of the solid ground upon which
NWQE was founded.

The stratigraphic profile revealed by the sub-bottom profile survey within the inlet at Terminal 5
shows similar stratigraphy to that which occurs more generally, with rock occurring 15-20m
below seabed level.

The sub-bottom profile survey penetrated to c. 15m below seabed level outside the harbour. A
similar stratigraphy is revealed of silts overlying sandy silts, over gravelly clays, over boulder
clay. In the area immediately outside the harbour entrance, the profile of the current channel is
conveyed at the surface level with gently sloping sides. The underlying layers also reflect the
presence of a channel but the slopes are not necessarily in synch with the surface slopes, nor
are they always so gently angled (for example, interpreted survey lines 12-14, HS 74A-3X/13).
There is a consistency to these images over several of the North-South survey lines, showing
a more dramatic slope particularly at the boulder clay level. It suggests the presence of historic
or indeed ancient alignments of the river channel that presumably predate any dredging
experiences on the river, and is the clearest indication in the dataset for the possibility of
palaeo-channels. The channel may have been positioned somewhat to the south of its current
alignment, by the order of c. 25m. If this interpretation is correct, it is also the case that the
variations in the boulder clay level indicate narrows as well as wider expanses, and this is in
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keeping with a natural estuary or delta, where the river would have followed various channels
through its lower reaches to the sea.

To the east, and between lines 16 and 25 (which is coterminous with Buoys 5 and 6), the
distinctions of channel sides are much less defined, and the image is one of relatively flat
stratigraphic layering. It is within this area that the Cross-Bay Sewer traverses the approach
channel, but there is no clear indication of a trench-cut, and there is no suggestion of the
1.42m-diamter pipe, unlike in the magnetometer dataset which shows the line of the pipe very
clearly. The clarity of the stratigraphy as recorded in the sub-bottom data is blurred and this
indicates the disturbances that occurred as a result of the dredging, where the backfilled
sediments are a general mix of ambient material.

Lines 25 and 26 characterise other lines to the east, in showing how modern dredging has
removed the denser sandy silt that otherwise lies underneath the surface silt, and indeed how
the sandy gravelly clay has been intruded into in the central channel area. The underlying
deposits are left intact, and these can retain variations once again that are suggestive of
former channels at depth.

Between lines 28 and 46, rock is evident beneath the boulder clay. This extends almost to the
eastern extent of the survey area. At its highest, the rock lies at c. -18m CD, some 10m
beneath current seabed level, but drops slowly eastwards to g@.average depth of -22m CD.
®®

From an archaeological perspective, one can expect theyotential for shipwreck material in the
upper zone of sandy silt and gravel, which can regaehs7-10m in thickness outside the harbour.
It is in this layer, for instance, that the known @Nrecks in the wider bay area have been
seen, whether as the timber wreck W0146 \?@Q\brded to the east of Terminal 5, or as the
‘wreck observed during the multi-beam suégc@g(@outh of Poolbeg Light house, W018522.

o8 ~0
In places, such as Lines 25-26, mérﬁgﬁnq dredging has all but removed the layer from the
Approach Channel, but in other plac@% It remains in place. The potential of this layer to retain
archaeological material within the{brks area is indicated on Line 29, where two discontinuous
internal reflectors occur and ha@é\ een highlight as being archaeological targets, one on either
side of the channel’s side slopes (HS 74A-5X/13).

A number of discontinuous internal reflectors exist in the larger dataset. A list of 30 anomalies
is presented in Appendix 12.4 Sub-Bottom Profile Survey. It should be emphasised that the
reflectors are indicative of archaeological potential only; in no case does any of the reflectors
present unqualified evidence for a wrecksite or other significant feature. No reflectors were
observed at the charted locations of wrecksites W01551-W01554. This is a further indication
that the charted locations may be erroneous.

In six instances, the reflector appears to be at or immediately beneath the surface (sb2, sb3,
sb4, sb14, sb17, sb18). Dive inspection of these locations may provide further insight to what
they are.

In three instances, the reflector occurs within the sandy silts that are considered ideal
entrapment areas for wreckage (sb12, sb15, sb16). Anomalies sb15 and sb16 are located
outside the dredge area, andno further action is required in these instances. However, sb12
which occurs within the area to be dredged, and is located close to the eastern extent of the
dredge area. The location should be dive-inspected prior to dredging.
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In the majority of cases the sub-bottom reflector lies buried in the covering sands, making
further assessment prior to dredging impractical. These reflectors include markers that
highlight the possibility of palaeo-channels (sb19, sb22-sb28). The presence of deep reflectors
emphasises the need for archaeological monitoring during construction, as it is at this stage
that the anomaly and any associated material may be exposed and recovered to the surface.

12.4.12 Correspondences between Side-scan sonar, Magnetometry and Sub-Bottom
Profile data

There is an association between some of the anomalies in the different datasets. This
association is between side-scan sonar and magnetometer anomalies. There is no instance of
a direct overlap with sub-bottom profile anomalies.

The association between side-scan sonar anomalies and magnetometer anomalies indicates
that the former have a ferrous metal (iron/steel) content, and that the anomalies are man-
made in origin. The combination, for instance, highlights the anomalies associated with the
present-day navigation buoys.

The association should not detract from the archaeological potential of side-scan sonar targets
that do not have a corresponding magnetic signature, it merely indicates that those side-scan
sonar targets are unlikely to have a significant metal contefit and may be represented by
organic remains only, such as rope or timber, if they are nég@\aturally-formed features.
S

Equally, in those instances where the magnetomgter’ anomaly is not associated with a side-
scan sonar feature, the conclusion is that, eithgﬁ surface indicator is too small to register in
the sonar trace, or the anomaly is buried. It is possible to estimate the depth of burial from
the evidence recovered. As detail relatinggothe Cross-Bay sewer pipe reveals, that feature is
buried 4-8m below the seabed surface:< % potential features in other contexts that indicate
they are buried would not generall}k%@*\subject to further pre-disturbance assessment. The
exception would be those anomalieg”(mg52_5, mg53_4 and mg54_3) that lie close to and
share a similar clustering that distinguishes the distribution of the charted wreck features
W01552, W01553 and WOlSS@O"I’o date, based on the marine surveys completed, it appears
that the wrecks may not be at their charted location.Tt is necessary to be open to the
suggestion that the coordinates are wrong, and that side-scan sonar and magnetometry
surveys commissioned by Dublin Port as part of the EIS will contribute useful information in
clarifying the actual position of these features.

More generally, the presence of the magnetometer anomalies informs the construction stage
in much the same way as buried sub-bottom profile reflectors, and signals the need for
monitoring of the dredging process to seek to recover such buried objects at that time.

Despite the absence of direct overlap with sub-bottom profile targets across the datasets,
there are three cases where sub-bottom profile anomalies lie close to side-scan sonar
anomalies and anomaly clusters. Sub-bottom sb6 lies 18m from side-scan target 143 1; sb10
lies 30m from the cluster associated with 53 _1; and sb12 lies 45m from 36_2, 46_4. Although
the latter is some distance away, the relative attention to this anomaly is raised on the basis
that dive inspection has observed metal fragments at the sonar anomalies.
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12.4.13 Concluding observations

The marine geophysical surveys completed for the ABR Project have been very
comprehensive and thorough. The work has produced a significant sequence of datasets that
inform the present study and will be useful to future work and research of Dublin Bay's
sedimentary history.

No shipwrecks or related significant archaeological material have been definitively identified in
the datasets. A large number of possible indicators of cultural remains have been recorded
and positioned.

The sand-banks through which the Approach Channel is aligned retain the highest potential for
the discovery of new archaeological sites, as attested by the existing information. The silty
sand layer that forms the uppermost significant deposit is an ideal entrapment level for
wreckage and related remains.

Within the Approach Channel, large sections of the upper silty sand layer have been removed
by the effects of induced tidal scour and by capital dredging campaigns that extend back
several centuries. The marine geophysical surveys have identified anomalies on the seabed
and these are subject to an ongoing programme of dive inspection. To date, no material of

obvious archaeological significance has been identified. &
O&@
12.5 UNDERWATER INSPECTION/DIVER T. O‘ ING
G
(S

Condition 3 of the DAHG observation on theqéQgﬁ\cmed marine geophysical survey states the
‘anomalies identified in the surveys shoul Oﬁédived by an archaeologist licensed under the
National Monuments Acts 1930-2004’.% @DAHG has acknowledged that dive inspections
should proceed as weather dictates JR@QDAHG further acknowledges that this process can
continue after submission of the EIS should be completed prior to Oral Hearing, so that An
Bord Pleanala can be informed \fﬁlly of the archaeological potential before making its
decisions.? Archaeological ins eg‘fion surveys occurred on 26-29/11/2013 and 18/12/2013,
achieving 36 separate dives and inspecting 42 individual side-scan sonar targets. The results
are absorbed into the side-scan sonar data in Appendix 12.4, and are presented in Appendix
12.5.

12.5.1 Observations

The dive inspections have focussed on the side-scan sonar anomalies or targets, as these
anomalies are by default exposed on the seabed and therefore visible to the diver.
Magnetometer targets, where they are represented in isolation and without a corresponding
side-scan sonar signature, may be buried in the seabed deposit. In such circumstances, the
target would be inaccessible and invisible to the diver. Sub-bottom profile targets can also lie
buried and as such are inaccessible for dive inspection, although there are certain instances
where appears that the reflectors lie at or just below the seabed surface. Consideration can be
given to inspecting those locations as well, where they lie within the proposed impact areas.

** G Pre00148/2013, condition 3.
% This point was made at a meeting of the Project Team with DAHG on 06/11/2013.
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The dive work has sought to assess individual targets across the survey area, to provide
insight to the varied type of anomaly encountered along the length of the Approach Channel,
on its side slopes, and at locations that remain outside the proposed direct impact zones for
dredging.

The dive work has helped to clarify the archaeological potential of the anomalies inspected.
Prior to the inspections, the side-scan sonar data indicated one potential high-value target
within the survey area. Anomaly 1 9 presented an image of a substantial rectangular target
lying on the seabed, measuring c. 5m long by c. 2m wide. The anomaly was identified on
several corresponding data traces. However, no target was identified when inspected by
diving. The seabed is a hard gravel bed in this location. There was no indication of objects
such as metal or timber, and it is determined that the side-scan sonar anomaly represents a
natural formation in the gravel bed.

Overall, the dive inspections have confirmed the low archaeological potential of the targets
inspected, clarifying that the targets are modern objects such as tyres, mooring blocks or
pieces or navigation buoys, or that they are natural features, such as gravel ridges or
concentrations of cobbles. There are also several instances where the dive inspection was not
able to identify any feature on the seabed.

There are two instances where material was identified that warrants consideration. At side-
scan sonar anomaly 158 2, located on the northern sIo%g\‘bf the approach channel, a 1m-
diameter iron/steel flanged pipe was observed protrud| rom the slope, at a depth of ¢c. 3m
from the top of the slope. The pipe is twisted and @é\rﬁ from previous damage, having been
grabbed and buckled. It remains possible that f i’ remains are buried in the sands behind
the side slope. The metal pipe appears tg°h& comparatively modern. The appropriate
mitigation is archaeological monitoring durir\l@{\ dging.
F®

The second instance lies close to the®astern extremity of the survey area, at side-scan sonar
anomalies 36_2, 46_4. The side-scat sonar data indicated a localised hard object. Dive
inspection observed a series of exposed sections of iron on the seabed, measuring 1.4m long,
5cm wide, and 8cm thick. The irg(?gggcovered in marine growth but the metal appears to be of
modern origin. The surroundin& seabed is composed of compact clay. It is possible that the
metal is part of a structure that is buried in the seabed at this location. It is notable that the
anomaly occurs to the east of the cluster of plotted wrecksites W01552-1554, which have left
no clear marine geophysical signature. Given the locational inaccuracy of historic wrecksite
coordinates, it is possible in the present instance that the dive inspection has identified the
actual location of one of these sites. Further inspection and assessment is planned.

Additional dive work will take place in the Spring of 2014 as weather permits. The results of
this work will form an Addendum to the EIS.
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12.6

IMPACT ASSESSMENT 2¢

Impacts and mitigations are summarised in Table 12.6, and described below.

Table 12.6 Summary of assessed archaeological and architectural heritage impacts and
mitigations associated with the ABR Project

Reference

Site type

Impacts from ABR

Mitigation

DCIHR 18-08-081,
NCEHD 3024

Graving Dock No. 1

To be re-opened as
part of Heritage Gain

e Re-exposure to be
achieved as an
archaeological operation

DCIHR 18-12-005,
DCIHR 18-12-084,
DCIHR 18-12-091,
NCEHD 3253

North Wall Quay
Extension

Development works will
partially remove and
partially bury the quay
in the redevelopment of
NWQE

&

e Archaeological recording
in advance of
development

e Archaeological
investigation of former
deck feature

e Preservation by record

e Archaeological
monitoring during
development

DCIHR 18-12-083

Goods Shed, NWQE, site

&
Potentially demofished

e Archaeological

of by develog%fegf»works investigation of former
O deck feature
PN
\Qo 4 \@b e Preservation by record
Q éb\? e Archaeological
~\\o° @\\ monitoring during
A development
DCIHR 18-12-085 Goods Shed, NWQE,&sjfe%g\botentially demolished | ¢ Archaeological
of ° \\\\ by development works investigation of former
\QOQ deck feature
O e Preservation by record
Q¢¢\ ¢ Archaeological
S N :
O monitoring during

development

DCIHR -12-086

Good Shed, NWQE, site
of

Potentially demolished
by development works

e Archaeological
investigation of former
deck feature

e Preservation by record

e Archaeological
monitoring during
development

DCIHR 18-12-087

Revenue Watch House,
NWQE, site of

Potentially demolished
by development works

¢ Archaeological
investigation of former
deck feature

¢ Preservation by record

¢ Archaeological monitoring
during development

DCIHR 18-12-088

North Wall Light house,
NWQE, site of

n/a as this feature was
already relocated in
1937

¢ Archaeological monitoring
during development

% This section does not purport to relate precise engineering details but is rather an attempt to understand the

nature of the impact on the potential archaeological environment, based on the data supplied by RPS.
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Reference

Site type

Impacts from ABR

Mitigation

DCIHR 18-12-090

Alexandra Basin

Dredging of basin silts

¢ Archaeological monitoring
during dredging

DCIHR 18-12-092,
93

North Wall Light house,
NWQE

To be relocated as part
of the development
works

¢ Detailed record to be
made of light house prior
to removal

¢ Management plan to be
devised to protect light
house during development
works

e Re-deployment to be
achieved as an
archaeological operation

NCEHD 3051

Poolbeg Lighthouse,
Great South Wall,
Poolbeg

Foundations of Great
South Wall terminus
will be reinforced with
further rock armouring
due to deeper dredge
design level

¢ Archaeological monitoring

NMI 1970:190-192

Objects dredged from
seabed at NWQE

Area will be re-dredged

¢ Archaeological monitoring

GSI 162 Recorded wreck feature, | Rubble fill overburden ¢ Archaeological monitoring
possibly an abandoned will be removed, e Underwater inspection and
vessel or part thereof potentially re-exposin preservation by record if
close to former shipyard the feature N necessary

W01551 INSS G160 possible Area will be dredg;éﬁ ¢ Underwater inspection and
wreck, measuring 3m & '2@ recording will take place
long, 3m wide, 3m high SN as part of EIS

Oéf @S\ e Preservation by record if
Q\Q&\} necessary
& QA\ ¢ Archaeological monitoring

W01552 INSS G161a possible Qg}@@f’a will be dredged ¢ Underwater inspection and
wreck, measuring 3m ‘\Q&\{\O recording will take place
long, 3m wide, 3m high' &) as part of EIS

OQQ\\ ¢ Preservation by record if
\5\ necessary
e Archaeological monitoring

W01553 INSS G161bqmwssible Area will be dredged ¢ Underwater inspection and
wreck, measuring 3m recording will take place
long, 3m wide, 3m high as part of EIS

e Preservation by record if
necessary
¢ Archaeological monitoring

W01554 INSS G161c possible Area will be dredged ¢ Underwater inspection and
wreck, measuring 3m recording will take place
long, 3m wide, 3m high as part of EIS

e Preservation by record if
necessary
¢ Archaeological monitoring

Various Marine Geophysical Locations will be e Underwater inspection and
Survey anomalies and dredged recording will take place
seabed, Alexandra Basin as part of EIS
and the Approach ¢ Preservation by record if
Channel necessary

e Archaeological monitoring
Note: Only sites where direct impacts are indicated are included in the table. Marine Geophysical

anomalies are grouped as one entry. For specific sites on land and at sea, and for all other
locations mentioned in the assessment, see Appendices 12.1-12.4.

IBEO807/EISO1

12-42

[Final]

EPA Export 21-12-2017:03:36:48

RPS



Alexandra Basin Redevelopment Project Environmental Impact Statement

12.6.1 Impacts during Construction Phase
Berths 52/53

The proposed impacts will be to infill the open-water area, using material derived from the
dredgings that will form part of the larger project.

The structure of Berths 52/53 is not of interest from a cultural heritage perspective.
No direct excavation disturbance of the seabed is envisaged within the inlet of Terminal 5.

The ABR Project works associated with filling-in Berths 52/53 will have no impacts relating to
archaeology or architectural heritage.

Alexandra Basin West

The following principal impacts are proposed within Alexandra Basin West, excluding North
Quay Extension, which is considered separately below:

. - . 0&.
* Fill in Graving Dock No. 2 &
&
= Demolish the Lead-in Jetty 06\\0;7@
S\
&
* Remove the recent infill beside the Lead-ir&@:&g?
o
= Relocate the ore loading facility &QE’O\$(\
S

= Demolish the Bulk Jetty ES

O

O
= Re-open Graving Dock No. 1 gé‘an initiative related to heritage gain.

S

Removal of the recent infill beside the Lead-in jetty will serve to reinstate an element of the
former footprint of Alexandra Basin. One of the historic shipwreck sites associated with the
Port and the Approach Channel is located under this area of recent infill (GSI 162). Given that
this location is close to the old shipbuilding and repair yards, it is possible that remains of a
vessel were abandoned here. The process of removing the modern overburden will be
monitored archaeologically. Once it is established that wreckage remains are identified, an
underwater inspection will take place to assess the nature and extent of the remains. That
work will report to the Port and to the regulatory authorities with a mitigation proposal to
preserve by record the integrity of the site, and remove the remains for further recording
and/or disposal as may be deemed necessary.

The re-opening of Graving Dock No. 1 will be a heritage-gain that will re-expose an important
engineering structure of mid-19™ century date (DCIHR 18-08-081, NCEHD 3024). Such work
will need to be completed under archaeological and architectural heritage guidance to ensure
that due care is taken to preserve the integrity and authenticity of the original structure.
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North Wall Quay Extension

The works required on the North Wall Quay Extension are described in detail in Chapter 4 of
the EIS. North Wall Quay Extension is an important cultural heritage asset that continues to
serve an important role as a working asset of the Port’s key infrastructure. As with all assets of
the Port it requires maintenance and development to continue to serve the broad range of
social and economic activities that are central to the Port’s existence.

The works required on North Wall Quay Extension as part of the ABR Project will relocate
Ramp No. 4, which is currently located next to the quay at its westernmost basin side; and
demolish Ramp No. 6, which is located on the riverside of the quay. It will also demolish
portion of the quay, by removing the basin-side of the active quay area and the easternmost c.
150m of the quay. The latter constitutes most of Mallagh’s completion works of 1931. The
original western extent of the quay on the basin side that is now concealed beneath Terminal 3
will not be affected.

Associated dredging works will deepen the seabed along the riverside and within the basin so
that the new bed level will lie below the base of the quay. The current bed level is -7.3m CD on
the basin side and -8.5m on the channel side. The existing foundations on the basin side
within the works area will be removed. The surviving section gf the foundation on the channel
side extends to c. -7.05m CD. The proposed new dredge dgpth within the basin and along the
channel will be -10m CD, with the potential future dredgeﬁﬁpth within the channel to -15m CD.
&
To ensure that the surviving element of the qua&f@?\ains secure, a combi-wall will be inserted
along the basin side, retaining the existing fiy\ﬁqﬁﬁe qguay, and sheet-piling along the length of
the channel side will extend to below the e@,@g@ble future dredge depth of -15m CD, to secure
the footings of the quay. ‘\009\0\0
QQKQ\\'\\Q

The quay itself will be retained wit@'ﬁoa composite casing structure that includes vertically-
placed steel ties which extend fropsa reinforced concrete deck to the steel shutting below, and
horizontally-placed steel ties @p%t run through the quay wall at specified intervals. It is
anticipated that the framework will leave sections of the quay'’s river facade fully exposed, and
that the coping stones will be reused as coping stones on the new concrete deck, thereby
retaining as much as possible of the 19th-century quay within the visible elements of the new
work.

The North Quay lighthouse will be relocated to the terminus of the rebuilt quay.

These works represent a significant, permanent, direct negative impact on the North Wall
Quay Extension as built by Bindon Blood Stoney and completed by Joseph Mallagh. A
process of archaeological mitigation will be carried out to comprehensively preserve by record
the quay structure, and will include those elements that will be removed during construction,
and those elements that will be concealed during construction.

Given the importance of the industrial heritage of the North Wall Quay Extension a Level 2
industrial archaeological heritage study has been undertaken and presented in Section 12.8 of
this Chapter of the EIS.
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Approach Channel

In addition to the works to be conducted on the terrestrial elements of the ABR Project, there
will be remediation of contamination on the bed of the Alexandra Basin West, capital dredging
to deepen the basin and to achieve specified depths of up to -10m CD at the new berths,
construction of a new river berth, and deepening of the fairway and approach channel to
Dublin Port to increase the ruling depth from -7m CD to -10m CD. A breakwater will be
constructed on the side of channel by Poolbeg marina, to protect the marina against prop-
wash from turning vessels

These works represent direct permanent impacts on the seabed and will include capital
dredging and the disposal of dredged spoil.

The dredging works will take place in a phased progression over a six year period.

The deepening of the approach channel will present indirect impacts on the existing side
slopes and associated areas. Hydrodynamic modelling for the project (Chapter 9) anticipates
that the impacts will be restricted to the channel area and its immediate environs and that
additional rock-armoured protection may be required at the seaward end of the Great South
Wall.

The locations of wreck sites W01551-W01554 will be mpaqge‘ﬁ directly by dredging. The direct
impact resulting from this work will expose the wreck fea& es if they exist. Dive inspections of
these locations will take place to clarify whether thg@é i5 any indication of the sites. If the dive
inspections support the indications from the marig@zégoeophysmal survey data that the location
coordinates are incorrect, further mitigation Joccur as archaeological monitoring of the
dredging works. However, if the current dd)v ork establishes that wreckage remains are
identifiable, underwater inspection will a gé\the nature and extent of the remains. Should it
not be possible to avoid direct |mpact§\ o ing dredging, the mitigation will be to preserve by
record the integrity of the site/s, and%%@\ove the remains for further recording and/or disposal
as may be deemed necessary, 5\
X

o°§
The locations of the various marine geophysical survey anomalies detected on the seabed
surface within the dredge area will be impacted directly by the works, and will be exposed and
removed. The dive inspections are currently assessing the archaeological significance of these
anomalies. Anomalies that lie buried within the upper metres will be subject to being exposed
during dredging and removed. Archaeological monitoring will take place during dredging work.

Contaminated dredged spoil from Alexander Basin West will be treated and then use as fill
material in Berths 52/53e treated dredge material will also be used to fill Graving Dock No. 2.
Dredged material from the navigation channel will be disposed of at a licensed offshore
disposal site located to the west of the Burford Bank (subject to the granting of a Dumping at
Sea Permit from the EPA).

12.6.2 Impacts during Operation and Aftercare
Berths 52/53

There will be no impacts associated with the operation and aftercare at Berths 52/53 that
require cultural heritage input.
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Alexandra Basin West

The re-opening of Graving Dock # 1 and the refurbishing of the Pump House will necessitate a
long-term maintenance programme that considers issues associated with access and
structural maintenance and these issues will take account of cultural heritage issues as well as
on-site management issues.

North Wall Quay Extension

The elements of the North Wall Quay Extension that will be concealed beneath the new deck
area will remain secure into the future.

The elements of the North Wall Quay Extension that will remain exposed to view, which will
include the Channel-side facade and the coping stones that will be reused on the new deck
may require maintenance and repair, as part of ongoing building maintenance schedules.

Any ashlar blocks that cannot be re-used in the new design will be stored securely within the
Port property for future re-use in appropriate manners.
. . &
It is proposed to recover elements of the foundation blocl@used to construct the base of the
quay between 1871 and 1885. Details of the conserv\g\tig\qomanagement plan to ensure that the
integrity of the section/s recovered is maintain%o‘?{b\ suitable context and environment is
presented in the Conservation Strategy (under fQ ,\@?ate cover).
.OQQQ@D\?
Approach Channel Qg}\@é\
KO
S
Chapter 9 of the EIS — Coastal P%@sses, describes an extensive programme of model
simulations which has been under@@n to evaluate how the ABR Project’s capital dredging
element would impact the coastalkiprocesses and the stability of the approach channel as well
as to investigate the disposal of’dredged spoil at the existing licensed offshore spoil site within

Dublin Bay.

The results from the morphological simulations of the existing and proposed approach channel
show that the proposed channel will perform in a similar manner to the existing channel. As
with the existing channel there will be a tendency for the northern bank of the approach
channel, seaward of the North Bull Wall, to migrate south under storm conditions. Similarly it is
expected that there will be siltation along the banks of the approach channel landward of the
Bull Walls with a tendency for these banks to migrate in towards the channel. It is expected
that the new channel will require maintenance dredging of a similar magnitude to that required
with the existing channel. There will however be a higher rate of siltation at the western end of
the Liffey channel in the harbour, seaward of the East Link Bridge, due to the increased
dredged depth in this area.

The results also show that there will be no significant impact on the sediment transport regime
within Dublin Bay and estuary outside the approach channel area as a result of the capital
dredging scheme.
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12.7  MITIGATING MEASURES

Mitigation measures are summarised in Table 12.6, and described below.
12.7.1 Pre-construction Measures

Berths 52/53

It is not expected that there will be any archaeological requirement associated with this aspect
of the project works.

Alexander Basin West

It is expected pre-construction mitigations within Alexandra Basin West will be required at
North Wall Quay Extension.

North Wall Quay Extension
&
Subject to the granting of permission for the A@ﬁ? Project, archaeological and
architectural/industrial heritage pre-construction mit\Lga' will include a metrically-accurate
stone-by-stone survey of North Wall Quay Extensigi atbove and below the waterline, to create
a permanent record of the quay in its present st& he work will be able to prepare detailed
scaled elevation drawings, long- and cr@% Sections, and plan views of the quay.
Consideration will be given to achieving thﬁﬁé@r‘k using digital scan technology.
$)

K
LR
Coping stones and facade stones Q%\b% reused in the new quay will be numbered and
recorded in advance of demolition wgr‘l?s, to ensure accurate replacement.
X

&
North Wall Lighthouse should b&’recorded in detail and a management plan devised to ensure
its safe custody during construction and its safe repositioning post-construction.

Further detail is presented in the Level 2 industrial archaeological heritage study in Section
12.8 of this Chapter of the EIS.

Approach Channel

Archaeological underwater inspection is ongoing to assess the nature and extent of anomalies
and seabed features detected in the marine geophysical survey. In the event that such work
identifies features of archaeological significance, these features will be examined to clarify
their nature and extent, and may be subject to further archaeological mitigation in advance of
dredging works.
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12.7.2 Construction Phase Measures
Berths 52/53

It is not expected that there will be any archaeological requirement associated with this aspect
of the project works.

Alexander Basin West

All activity associated with removing infill within the basin will be archaeologically monitored,
as will all demolition works and dredging works, to safeguard the possibility of uncovering
material of archaeological interest during construction. Particular archaeological requirements
pertain to works at North Wall Quay Extension.

Once it is established that wreckage remains are identified below the overburden beside the
Lead-in jetty, an underwater inspection will take place to assess the nature and extent of the
remains. That work will report to the Port and to the regulatory authorities with a mitigation
proposal to preserve by record the integrity of the site, and remove the remains for further
recording and/or disposal as may be deemed necessary. &

N<

. 4
North Wall Quay Extension ©
£ S
Archaeological investigations will be condu t@g@%n the deck area of North Wall Quay
Extension, to assess the presence and exte &t features that relate to the early use of the
quay, which may be buried beneath the cuttefit working surface. Archaeological investigations
are licensed by the Department of Argé?&?eritage and the Gaeltacht. In the event that the
investigations observe remains of the res, they will be preserved by record.
O

\6\0
Demolition works will be archaegfogically monitored under licence from the DAHG, and the
opportunities will be taken to record more fully the nature of the quay’s construction.

An exemplar of Bindon Blood Stoney’s foundation blocks will be retained for public view as
part of the Port’s cultural heritage assets. Further detail is presented in the Level 2 industrial
archaeological heritage study in Section 12.8 of this Chapter of the EIS and within the
Conservation Strategy (under separate cover).

Approach Channel

Archaeological monitoring of all dredging activities conducted within the Approach Channel will
be carried out, with the provision to resolve fully any material of archaeological significance
observed at that point.

12.7.3 Archaeological Management Measures

RETAINING AN ARCHAEOLOGIST/S. An archaeologist experienced in maritime archaeology
will be retained for the duration of the relevant works.

RETAINING A HERITAGE ARCHITECT or ENGINEER. A heritage architect or Engineer
experienced in industrial and maritime architectural heritage will be retained for the duration of
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the relevant works, to advise specifically in relation to works associated with North Wall Quay
Extension.

ARCHAEOLOGICAL LICENCES will be required to conduct the on-site archaeological works.
Licence applications require the inclusion of detailed method statements, which outline the
rationale for the works, and the means by which the works will be resolved. Licence
applications take a MINIMUM OF THREE WEEKS to process through the Department, and
advance planning is required to ensure that the necessary permits are in place before site
works commence. One can anticipate that the following licence types will be required:
Excavation, to cover monitoring and investigations works; Detection, to cover the use of metal-
detectors; and Dive Survey, to cover the possibility of having to conduct underwater
inspections.

ARCHAEOLOGICAL MONITORING will be carried out by suitably qualified and experienced
maritime archaeological personnel licensed by the Department of Arts, Heritage and the
Gaeltacht. Archaeological monitoring is conducted during all terrestrial, inter-tidal/foreshore
and seabed disturbances associated with the development. Licence applications.

The monitoring will be undertaken in a safe working environment that will facilitate
archaeological observation and the retrieval of objects that may be observed and that require

consideration during the course of the works. &
N<
®®
The monitoring will include a finds retrieval strategy thatd in compliance with the requirements
of the National Museum of Ireland. 0°\o\
G

THE TIME SCALE for the construction pha%ﬁg/ﬁ?be made available to the archaeologist, with
information on where and when ground %ﬂi\é@ances will take place.

N

o &
DISCOVERY OF ARCHAEOLOGIC&@@IATERIAL. In the event of archaeologically significant

features or material being uncoverQé\ during the construction phase, machine work will cease
in the immediate area to allow thdg%\rchaeologist/s to inspect any such material.
o

ARCHAEOLOGICAL MATERIAL. Once the presence of archaeologically significant material is
established, full archaeological recording of such material will be recommended. If it is not
possible for the construction works to avoid the material, full excavation will be recommended.
The extent and duration of excavation will be a matter for discussion between the client and
the licensing authorities.

ARCHAEOLOGICAL TEAM. It is recommended that the core of a suitable archaeological team
be on standby to deal with any such rescue excavation. This would be complimented in the
event of a full excavation.

ARCHAEOLOGICAL DIVE TEAM. It is recommended that an archaeological dive team is
retained on standby for the duration of any in-water disturbance works on the basis of a
twenty-four or forty-eight hour call-out response schedule, to deal with any archaeologically
significant/potential material that is identified in the course of the seabed disturbance activities.

A SITE OFFICE and facilities will be provided by the Dublin Port Company on site for use by
archaeologists.
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SECURE WET STORAGE facilities will be provided on site by the Dublin Port Company to
facilitate the temporary storage of artefacts that may be recorded during the course of the site
work.

BOUYING/FENCING of any such areas of discovery will be necessary if discovered and
during excavation.

MACHINERY TRAFFIC during construction will be restricted to avoid any identified
archaeological site/s and their environs.

SPOIL will not be dumped on any of the selected sites or their environs.

POST-CONSTRUCTION PROJECT REPORT AND ARCHIVE. It is a condition of
archaeological licensing that a detailed project report is lodged with the DAHG within 12
months of completion of site works. The report should be to publication standard and should
include a full account, suitably illustrated, of all archaeological features, finds and stratigraphy,
along with a discussion and specialist reports. Artefacts recovered during the works need to
meet the requirements of the National Museum of Ireland.

PLEASE NOTE: the above recommendations are subject to the approval of the National
Monuments Section at the Department of Arts, Heritage an% e Gaeltacht.
\{\

&
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12.8 LEVEL 2 INDUSTRIAL ARCHAEOLOGICAL HERITAGE STUDY

The following survey is a level-two industrial archaeological inventory of the historic docklands
landscape in the area of Alexandra Basin West in Dublin Port, conducted by the Historic
Building Survey Unit, Department of Archaeology, University College Cork. Its primary aim is
to enhance the present understanding of the industrial archaeological importance of this
feature, with the results of this survey intended to inform the EIS and overall conservation
strategy for it as an historic place, as defined by the Burra Charter.

12.8.1 Baseline Environment
The legislative and institutional context

The principal Irish legislation, international charters, local development plans and guidelines
relating to the protection, recording and enhancement of archaeology and the historic built
environment in general may be summarised as follows:

Irish legislation

= National Monuments Act 1930-2004 (amended) &
= Herit Act, 1995 °®®
eritage Act, o<\\\L$
&
= National Cultural Institutions Act, 1997 (ame@;fé@s)\
S

» Planning and Development Acts 2000-2\@‘12&*
&N

: : o RO
= Architectural Heritage and Hlstorlgo{’?\\ﬁertles Act, 1999

K

S\
International Charters and Con\?ﬁions
OQ
O
» Valetta Convention on the Protection of the Archaeological Heritage, 1992

= Joint ICOMOS-TICCIH Principles for the Conservation of Industrial Heritage Sites,
Structures, Areas and Landscapes (The Dublin Principles), 2011

= The Burra Charter for Places of Cultural Significance, 1999

» The International Council on Monuments and Sites (ICOMOS), advisory body to UNESCO
concerning protection of sites and recommendation, 1992

Local Authority Development Plans & Other Plans

Dublin City Heritage Plan 2002-2006 (2002)

= Dublin City Council Development Plan 2011 — 2017

Dublin Port Company Masterplan, 2012 — 2040

Dublin Docklands Area Master Plan, 2008
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Heritage Plans & Guidelines

The National Heritage Plan (2002)

Dublin City Heritage Plan 2002-2006 (2002)

Office of Public Works Statement of Strategy, 2005-2008

Guidelines on the information to the contained in Environmental Impact Statements, 2002

Advice notes on Current Practice (in the preparation of Environmental Impact Statements),
2003

Architectural Heritage Protection: Guidelines for Planning Authorities, 2011

The Framework and Principles for the Protection of the Archaeological Heritage, 1999.

12.8.2 Assessment methodology

The overview and archaeological evaluation of the site that follows was preceded by a desk-
based assessment. Its primary aims are fivefold:

&.
N<
1. To record all surviving features of archaeologicag\éfechno-historical and architectural
significance; &\\‘Q@
O
2. To appraise and evaluate its industri@o\@%haeological/architectural/techno-historical
significance, and to identify immediatoggzqﬁservation priorities (as deemed appropriate).
SN
3. To provide an archaeological iny $y of the features identified within the assessment

area SIS
< )
. .
4. To assess the impact of th&g&oposed scheme
N

. i O
5. To propose mitigation ntéasures

The principal sources consulted were as follows:

Record of Monuments and Places (RMP)

Sites and Monuments Record

National Museum of Ireland (NMI) Topographical files

The Irish Railway Record Society Archive, Heuston Station
The Dublin City Industrial Heritage Record

The Dublin Docklands Architectural Survey

Historic map collections

Historic photographic collections
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= Primary written sources, e.g. the Griffith Valuation Housebooks for the survey area in the
National Archives, Dublin

= Secondary sources (e.g. archaeological and architectural journals).

=  www. excavations.ie
12.8.3 Previous archaeological survey work in the study area

Recorded Archaeological Monuments and Places: Despite the undisputed presence of site of
national significance there are no recorded monuments in the RMP or in the Dublin City
Record of Protected Structures within the study area. There are no recorded finds from the
study in the NMI topographical files, nor have any test excavations been conducted within the
area under assessment here. In 2013, however, an extensive Cultural Heritage Environmental
Report, for the proposed Alexandra Basin Redevelopment, North Wall Quay Extension, was
undertaken by Magnus Archaeology for the Dublin Port Authority. This includes a detailed
study of the shipwrecks associated with the study area and its environs.

12.8.4 The receiving environment

The physical development of the north Dublin city docklands, in general mirrors that of other
important European ports in the 18" and 19" centuries. Almost invariably, port facilities were
expanded upstream from a medieval core, to accommiddate both a growing demand for
additional quay space and the need for specialised bé‘r&%, such as oil terminals, roll on roll off
facilities and later, in 1960s, standard size 'intef” fodal' container terminals. Indeed, as in
Dublin's Alexandra Basin, the need for additioQ,@?@ﬁerths led to construction of branch docks at
right angles to main basin. Similar trendsswere in evidence in English ports, such as at
Huskisson Dock and Langton to Alexan \\Gg‘?oup of docks at Liverpool in 1860s and 1870s,
and also at Tilbury dock on lower Th in 1884. In Dublin, these were increasingly built
downstream as size of ships increds \ and its scale of operations and expansion can be
paralleled with Liverpool and Londoi'bxd’ocks

&

N\
The rapid expansion of Ireland’S maritime trade in the 18" century, and the commercial and
economic development associated with it, brought increased political pressure for
improvements to existing port facilities. No Irish port, indeed, was so favourably circumstanced
that it could hope expand without major improvements to its approaches. Dublin harbour was
naturally disadvantaged by a sand bar at its mouth, formed by the silt discharged from the
mouths of the rivers Dodder, Liffey and Tolka into Dublin Bay, whilst its quaysides were quite
shallow. Between 1786 and 1867, a Corporation for the Improvement of Dublin (replaced by
Dublin Port and Docks Board in 1867) was the principal institutional framework responsible for
the development of the port of Dublin. During the nineteenth century, the development of
steam packet ferries in the Irish Sea area also led to the creation of new port facilities, as did
direct government intervention (through the Board of Public Works) in western fishing harbours
Shallow shipping channels and the silting up of harbours presented the single biggest problem
to port development in the 18" and early 19" centuries, and invariably required both an
institutional response and a considerable cash outlay. Before the advent of the steam dredger,
little could be profitably achieved by spoon dredging. In 1815, the Dublin Ballast Board began
work with a steam dredger, purchased on the advice of their engineer, George Halpin, who
had familiarised himself with recent developments in other countries. The dredger, Patrick,
was built by Anthony Hill's Dublin yard and its engine which, after contemporary English
practice, powered an endless chain of buckets, was supplied by Fenton, Murray and Wood of
Leeds.i However, although Patrick had to be towed into position, it could manoeuvre in a
limited fashion by pulling against its front anchors. The material or dredge stuff excavated by it
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was carried out to sea in four newly commissioned lighters of 35 tons each. In 1830, Patrick
was replaced by a new dredger, a self-propelled vessel built by a Scottish firm at Leith, which
was capable of excavating some 1,500 tons of dredge stuff each week.ii Hopper barges were
used in conjunction with the bucket dredger, Greenore, in 1867, during the removal of the
sand bar at Carlingford, county Louth, while the new technology was quickly adopted in Dublin
port where, between 1869 and 1871, over £500,000 was expended on new dredging plant,
which included a new dredger and three steam hopper barges. These latter were designed by
the Dublin Port Engineer, Bindon Blood Stoney, each of which had a capacity of 850-1,000
tons of dredge stuff.iii For the greater part of the 19" century, steam-powered bucket dredgers
operated in Irish ports but, in 1895, the Port of Dublin contracted a Dutch firm to provide it with
suction dredging plant. This innovation had first been employed by Libby in the American port
of Charleston in 1855, and was adopted and further developed in Europe, in Holland and
France during the 1870s. Suction dredgers were used at Liverpool in 1893 and were first
operated in Ireland, at Dublin, in 1896, where they demonstrated their superiority in the
removal of sand and mud.iv

The accumulation of river-borne debris and sea sand within shipping channels, it was clear,
required constant attention. Yet dredging alone could not, in the long term, be relied upon to
remove or even check natural obstructions created by riverine deposition at estuaries. Such
problems were particularly severe within the environs of Dublin Bay and its notorious sand bar,
whose improvement John Rennie remarked was ‘perhaps one of the most difficult subjects
which has ever come under the consideration of the civil enginger'.v The material deposited by
the Liffey, Tolka and Dodder rivers formed two large sa d%anks, known as the North and
South Bulls, which formed constantly shifting and pg}ﬁ‘sequently dangerous channels for

shipping. Works to remedy this problem were b at a relatively early period, in 1711,
commencing with the construction of a timber j&tt ‘that was to form the northern side of a
straight channel leading from Dublin Bay to ity quaysides. The northern arm of the new

channel extended for a distance of 7,938 .ft 419 km) from Ringsend to the Pigeon House
Fort, and from the latter for a distance qﬁé&\ 6 ft (2.991 km) to the eastern spit of the South
Bull. The jetty was constructed with tigﬁ@caissons, which were assembled at Ringsend and
floated to the site where, after beingﬁ&éd with rubble, they were sunk into position. In 1748,
the first section between Ringsend@ﬂd the Pigeon House Fort was rebuilt as a double line of
masonry retaining walls with a gand-filled core. Prior to the construction of the channel,
navigation to the Dublin quaysi@8s could often be difficult, obliging larger ships to transfer their
cargoes to lighters near Dalkey.vi

In the long term, however, the sand bar in Dublin Bay would, if not properly dealt with,
continue to create problems for shipping. Captain William Bligh, of HMS Bounty fame, was
commissioned in 1800 to make a detailed survey of Dublin Bay with a view to its improvement,
and in his recommendations became one of the first to suggest that a breakwater be
constructed on the north side. This, he argued, would create a scouring action in which sand
would be washed away from the harbour mouth, by augmenting the flow of the river. This
same concept was later proposed by Chapman, Cornielle and John Rennie, but came
nowhere near realisation until Francis Giles and George Halpin suggested, in 1819, that a
masonry breakwater be constructed from the north shore at Clontarf to a point opposite
Poolbeg lighthouse. This latter, the North Bull Wall, some 5,500 ft (1.676 km) long, was
completed between 1820 and 1825. It was built with limestone and granite rubblestone
masonry, and effectively formed an artificial mouth for the River Liffey. The scouring effect
created by the wall dramatically reduced the level of the sand bar, while at the same
preventing sand from the North Bull from being deposited in the river channel. Before the
construction of the North Bull breakwater, the depth at low water during the spring tides was
only 6 ft (1.82 m); by 1873, it was over 16 ft (4.87 m).vii The first parapet walls along the Liffey
quays were built in the late 18" and early 19" centuries, and were generally of bonded rubble
with cut stone granite facades. The costs of preparing quay walls below water could be
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prohibitive, in 1863, the engineer of Dublin port, Bindon Blood Stoney, had begun to evaluate
the relative costs of both masonry and concrete for this purpose. Stoney undertook a series of
tests which established that concrete was actually some 50% cheaper, and he proposed to
manufacture monolithic blocks of concrete, up to 350 tons in weight, which would be laid on
the river bed as the foundations of quay walls. He was not, however, the first to carry out such
a scheme in Ireland.viii In 1870 James Barton (who designed the Boyne viaduct), had already
begun to lay 100 ton concrete blocks for the below water section of an 800 yard (731.52 m)
guay wall at Greenore Harbour, at the entrance to Carlingford Lough, constructed to serve the
new Dundalk, Newry and Greenore Railway.ix

Yet for all that, Stoney’s scheme to provide new quay walls on the north side of the estuary of
the River Liffey was novel in its execution. The conventional method of laying the foundations
of quay walls involved the construction of expensive coffer dams, which were continually
pumped dry to facilitate building work. However, in Stoney’s scheme, the foundations for the
concrete monoliths were first excavated by a dredger, while the final levelling off work was
carried out on the river bed by men working within a massive diving bell, supplied with
compressed air. This latter, which was some 20 ft (6.09 m) square and had a vertical access
shaft protected by an airlock, was manufactured by Grendon of Drogheda in 1869. The
enormous concrete blocks, which were fabricated nearby, were lifted by a floating crane built
by Harland and Wolff in 1866 (the lifting machinery was supplied by Courtney and Stephens of
Dublin), and the first of these was lowered into position in 1871. Stoney’s method proved to be
both expeditious and cheap, and by 1882, over 2,000 ft (609:6 m) of new quay wall, with a
depth of 22 ft (6.70 m), had been laid by this means. The terior face of the wall below water

was then faced with Dublin calplimestone, that abovq\‘ Q‘t@‘r was finished in the usual way with
granite ashlar coped with granite blocks.x S \79

AN

O

SN
Cranes and hoists, both manually operate%\g@}steam-powered, were a relatively common
feature of Ireland’s ports during the later %9 c@\entury. The availability of electricity at Poolbeg
during the late 19" century led to the‘\@?\gﬁlon of electric cranes, which included a 100 ton
example, completed in 1903 and Qdiap%ntled in 1987. A small generating station was
constructed on the North Wall exteqé%n in 1903, where four, four-ton electric cranes were
erected, along with electric cap ns for hauling wagons.xiHowever, while electricity had
become a vital part of the late Q)@%‘Zenth-century infrastructure of the port of Belfast where, in
1892, a generating station was opened at the Abercorn basin, there were no electric cranes
employed there until 1918. Yet in a wider context, the developments in the ports of Dublin and

Belfast are remarkable. Indeed, there was no electricity on docks at Liverpool until 1912.
12.8.5 Assessment of impacts
Assessing individual site/monument significance

Owing to a general lack of both documentary evidence and thematic archaeological surveys,
the manner in which the importance of pre- AD 1700 archaeological sites in a small study area
are assessed can often be a subjective process. In the period from about 1800 to the present,
however, site or monument value/importance can more readily assessed, based on the
increasing availability of written sources such as business records, correspondence,
newspaper accounts and, of course pre- and ordnance survey cartographic sources. Other
factors such as rarity, group value, condition and historic, cultural or scientific associations are
also important (Table 12.8.1).
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Table 12.8.1 Assessment of significance and expected type of mitigation

International National Regional Local
significant significant significance significance
(protected (protected (unprotected) Or not rated
structure) structure)

To be To be avoided Avoidance Avoidance
avoided recommended unnecessary

After a full consideration of the available evidence for the structures and features to be directly
impacted upon by the proposed development, the assessment of their significance is
summarised in Table 12.8.2. None of the structures are rated and the following ratings are the
opinion of Dr Colin Rynne.

Table 12.8.2 Assessment of significance of structures and features within study area

SITE | NGR SITE DESCRIPTION CONSTRUCTION |SIGNIFICANCE
NO. PERIOD
DP.01 718451, North Wall Quayside 18@9"%884 Not rated but
734367 Quay constructed with | & construction
Extension mass concrete &’ ,5\* technology
block syste S considered by Dr
develope & Colin Rynne to
; P d&%\\ be international
Bindon
Stor;‘g;‘?‘&(@‘
DP.02 | 718587, | Goods NG yesible 19" century NOT RATED
734388 transit shed  {Yefiains but

No. 3 (‘Island { $dundations likely
Shed), Nog\&c to survive under

Wall Quays present surface
Extensi
DP.03 718536, Goods No visible 19" century NOT RATED
734581 transit shed remains but

No. 1 (‘Island | foundations likely
Shed’), North | to survive under

Wall Quay present surface
Extension
DP.04 718691, Goods No visible 19" century NOT RATED
734362 transit shed remains but

No. 2 (‘Island | foundations likely
Shed’), North | to survive under

Wall Quay present surface
Extension
DP.05 718752, North Wall Light house in 1906, moved to Not rated but
734319 Light steel, rivetted present position c. | considered
sections (replaces | 1937 Regional
earlier light of
1809)
DP.06 718072, Crossberth Constructed by 1885 Not rated but
734613 Quay Bindon Blood considered
Stoney Regional
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SITE | NGR SITE DESCRIPTION CONSTRUCTION |SIGNIFICANCE
NO. PERIOD
DP.07 718595, Alexandra Originally 1889 NOT RATED
743658 Wharf constructed for
Anglo-American
Oil Co.
DP.08 718316, Graving Constructed by 1860 Not rated but
734789 Dock Bindon Blood considered
NO 1 Stoney National
DP.09 718336, ‘Pump Single storey, two | 1900s Not rated but
734733 House’ room brick engine considered
(Graving house Regional
Dock
No. 1)
DP.10 718370, Graving 1951-59 Not rated but
734789 Dock considered
No. 2 Regional
DP.11 718343, Lead-in jetty 1950s NOT RATED
734589
DP.12 718605, Alexandra Quay constructed 1921332 Not rated but
734671 Quay West | with Joseph &> construction
Mallagh’s & technology
concrete caissQus 4% considered by Dr
S & Colin Rynne to
Oé?? @S\ be international
DP.13 718460, Goulding’s (\Q&:&Q 1969-67 NOT RATED
734556 (Tara Mines) é»}\% &
Jetty RO
DP.14 718500, P&O Ramp <éQ\§\Q 1970s NOT RATED
734550 No. 4 . &
DP.15 718091, P&O Headoﬁ:‘\ 1970s NOT RATED
734448 Offices ¢&
DP.16 718139, P&O 1970s NOT RATED
734423 Terminal
Building
DP.17 718080, VMU 1970s NOT RATED
734553 Building
DP.18 718066, Control 1970s NOT RATED
734578 building
(P&O)
DP.19 718307, Store, 1960s NOT RATED
734878 Graving
Dock 2
DP.20 | 718341, Store, 1960s NOT RATED
734891 Graving
Dock 2
DP. 21 718351, Store, 1960s Not r_ated but
734891 Graving considered
Dock 2 Regional
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SITE NGR SITE DESCRIPTION CONSTRUCTION |SIGNIFICANCE
NO. PERIOD
DP. 22 | 718337, Workshop, 1970s Not rated but
734872 Graving construction
Dock 2 technology
considered by Dr
Colin Rynne to
be international
DP. 23 | 718339, Store, 1960s NOT RATED
734854 Graving
Dock 2
DP.24 | 718391, Grain 1960s NOT RATED
743479 conveyor
building
DP. 25 | 718399, Grain 1960s NOT RATED
734742 conveyor
building
&
&
&
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Figure 12.8.1 Location of industrial archaeological sites in survey area
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12.8.6 Assessment of impacts within study area
In accordance with the existing EPA Guidelines (2005) the predicted degree of impact can be:

* Profound

=  Significant
* Moderate
» Slight

= Imperceptible
In addition these can either be positive or negative.
The proposed development will involve the following works:

= The infilling of Graving Dock # 2 having an area of 6,055 sq m.

» The excavation and restoration of historic Graving Dock # together with the restoration of
the associated pump house and lighting standard in cogservation zone H

N S S
= The removal of an area of infill material of c. QO?Q@QJ‘sq m within Alexandra Basin West

» The relocation of the ore concentrates qu@fh@system within Alexandra Basin West

* The relocation of double deck ramp g&b\ﬁo the proposed new river berth at existing Berths
Nos. 52 and 53 2 @

s\
[§)
The demolition and removal of 45‘
'\
QO

The bulk jetty and grain conveyor having an area of c. 3,200 sq m.

* 4 no. buildings housing offices, terminal, control and V.M.U. functions having a total area of
c. 1,200 sg m.

» A floating ramp on the Liffey side

= A lead-in jetty within the Basin

Part of North Wall Quay Extension to the north and east having a total area of c. 21,700 sq
m.

The construction of

= New quay walls at North Wall Extension of circa 910 metres with the conservation of the
remainder of the quay behind the new quay walls. The quay walls to the Liffey frontage to
be built in sections with the existing quay wall exposed in 5 zones for conservation
purposes in conservation zones A to F

= An extension of Alexandra Quay of circa 145m in length.
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A reconfigured rounded quay end using salvaged stone material from demolished sections
of quay in Interpretive Zone 2

Interpretive glass pavilions having an area of ¢c. 36 sq m. on the west of the reconfigured
North Wall Quay Extension and the reconstruction and presentation of a salvaged historic
concrete caisson from the demolished section of quay in interpretive zone 1

300 m long Ro-Ro jetty and provision of 3 no. Ro-Ro ramps

The taking down of the existing lighthouse and its reconstruction at the end of the newly
configured North Wall Quay Extension in interpretive zone 2

Rebuilding of existing quay walls in the remainder of Alexandra Basin having an aggregate
length of c. 1,220 m.

The provision of Conservation zone G involving the conservation of the western iron gates,
boundary wall, the original quay wall together with the hexagonal entrance building to the
tunnel

The expected impact on the features and structures identified above are summarised below in
Table 12.8.3.

Table 12.8.3 Summary of likely impacts of developm W?on industrial archaeological
features and built environment of the stufly area

S
Site no. Ngr Site Signifi & | Impact type Impact assessment
g g V\g@ﬁé p yp p
DP.01 718451, | North wall chtgf%\&é‘gybut Direct Negative: Significant
734367 | Quay e uction
Extension echnology
$
<<°o<§80nsidered
« 9 International
O
DP.02 718587, | Goods O«t?gnsit Not rated Direct Negative: Profound and
734388 shed “No. 3 irreversible
(‘Island
Shed’), North
Wall Quay
Extension
DP.03 718536, | Goods transit | Not rated Direct Negative: Profound and
734581 | shed No. 1 irreversible
(‘Island
Shed’), North
Wall Quay
Extension
DP.04 718691, | Goods transit | Not rated Direct Negative: Profound and
734362 | shed No. 2, irreversible
North Wall
Quay
Extension
DP.05 718752, | North Wall | Not rated but | Direct Significant/positive
Lighthouse considered
734319 Regional
DP.06 718072, | Crossberth Not rated but | Direct Significant/positive
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Site no. Ngr Site Significance | Impact type Impact assessment
734613 | Quay considered
Regional
DP.07 718595, | Alexandra NOT RATED | Direct Significant/positive
743658 | Whart
DP.08 718316, | Graving Dock | Not rated but | Direct Moderate/positive
734789 No. 1 considered
' National
DP.09 718336, | ‘Pump House' | Not rated but | Direct Moderate/positive
734733 | (Graving Dock | considered
No. 1) Regional
DP.10 718370, | Graving Dock | Not rated but Direct Moderate but
734789 No. 2 considered reversible/positve
' Regional
DP.11 718343, | Lead-in jetty NOT RATED Direct Profound and irreversible
734589
DP.12 718605, | Alexandra Not rated but Direct Negative: Significant
734671 | Quay West construction o&
technology &
considered 4 %0&
by Dr Colig')?
D
Rynne tg@ \
intern '
e
DP.13 718460, | Goulding’s I\QK@ATED Direct Negative: Profound and
734556 | (Tara Mines) | & & irreversible
Jett R
R
DP.14 718500, | PO Ramp \I\&o NOT RATED Direct Negative: Profound and
734550 | 4 Qp‘ irreversible
fa)
DP. 21 718351, Store,%raving NOT RATED Direct Negative: Profound and
734891 | Dock 2 irreversible
DP. 22 718337, | Workshop, NOT RATED Direct Negative: Profound and
734872 | Graving Dock irreversible
2
DP. 23 718339, | Store, Graving | NOT RATED Direct Negative: Profound and
734854 | Dock 2 irreversible
DP. 24 718391, | Grain NOT RATED Direct Negative: Profound and
743479 | conveyor irreversible
building
DP. 25 718399, | Grain NOT RATED Direct Negative: Profound and
734742 | conveyor irreversible
building
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12.8.7 Mitigation measures
Archaeological recording

= All buildings and features which will experience potential impacts, regardless of
significance or the extent of that impact, will be recorded to level three inventory standard.
This will include full measured, written, drawn and photographic surveys of all buildings
and features of interest identified within the survey area.

= |n addition, all of these features, including quay furniture affected by the development,
such as bollards, mooring rings, crane tramway lines, standard gauge (i.e. 5ft 3in) railway
tracks and limestone paving sets, will be 3D laser scanned, to produce a point cloud, and
thus an accurate 3D rendering, 'as found', of the entire dock landscape associated with
Alexandra basin.

= A comprehensive 3D photographic survey of the Alexandra Basin using a drone.

= Structural analysis and condition surveys will be undertaken on all structures and features

of industrial archaeological interest identified within the study area. By this means

potentially negative impacts may be minimised, while positive impacts such as the

conservation of standing buildings may be enhanced.

&
An integrated conservation strategy for Alexandra Bas\‘ﬁ West
S
: : X .

A detailed Conservation Strategy has been '[@hlated for all sections of the proposed
alteration to the basin, by Southgate Associat@%gﬁ\ association with MOLA Architecture (under
separate cover). The internationally signifi@@@ﬁ\lorth Wall Quay Extension, for example, has
been divided into five conservation zonesgyWiiich will facilitate legibility of the original quay wall,
conservation of a 55 m length of q%@y{iﬁ?its original state in conservation zone A, a visual
appreciation of the original mooring r@@% through specially designed opening in the proposed
new, concrete quay wall in conserv@on zones BCD and F. A central staircase is to be shown
in a designed opening in conserygtion zone E. The present North Wall Light will be dismantled
and relocated on a granite pIin'tfhO reconstructed from the original curved granite blocks located
at the western extremity of the new quay in interpretation zone 2. This strategy involves
policies based on ICOMOS Dublin Principles (2011/2012).

The engineering design intervention has been detailed to a high standard in a contemporary
manner to be legible against conserved historic fabric.

The stone-lined graving dock (No. 1) built by Stoney in 1860, but filled in 2008, will be emptied
of fill and be put on public display. A conservation proposal for the early twentieth-century
‘pump house’ adjacent to the graving dock has also been prepared as part of the proposed
development, this has been designed with due regard to interpretive potential use in the future.

Important features of Graving Dock No. 2 such as the electrically powered capstans will be
relocated elsewhere on the site, whilst the 1950s electric jib crane, which survives in situ next
to the dock, along with two further examples, one on Alexandra Quay West and the other on
South Bank Quay (outside the project area), will be dismantled and fully re-erected near the
dock basin. Similar cranes have been successfully preserved at Bristol Industrial Museum.
Other 1950s examples survive as exhibits at the India Dock, London, on Manchester’s Salford
Quays and on the Manchester Ship canal.
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An Interpretive scheme (INTERPRETIVE ZONE 1)

An interpretive scheme to promote the built heritage of the Alexandra Basin West area,
incorporating the research conducted to date on the history and industrial archaeology of the
site, has been developed by MOLA Architecture. This includes on site interpretation of the
area’s heritage along with public access to selected areas of it. As part of this programme,
Bindon Stoney’s original diving bell, currently on Sir John Rogerson’s Quay, is being
conserved to facilitate public appreciation of this remarkable survival. (This initiative is
happening independently of the ABR Project and is not part of the ABR Project application to
An Bord Pleanéla).

The implementation of this scheme will significantly enhance public access, physically and
intellectually, to the unique industrial landscape. In addition, a central feature of the
Conservation Strategy is the creation of a public realm scheme (see below) in which one of
Bindon Blood Stoney's original concrete blocks will be on public display in interpretation zone
1 while a pedestrian priority zone will provide public access to the newly relocated lighthouse
in Interpretation Zone 2.

Policy of Interpretive zones

The Public Access to the curtilage of the ABR Project is wil| @lemonstrate DPC’s commitment
to integrate its heritage with the City. @3‘
N Q@
The proposal to erect an architectural set-piece, i R bllcly accessible “zone”, inspired by the
engineering history and legacy of the AIexand@Q in is central to the strategy This proposal
complements the DPC’s funded “Diving Beg\ ject on Sir John Rogerson’s Quay (which is
due to go to construction at the time of &?ng‘hg and is not part of the ABR Project planning
application). q
S A*\

QQ
Salvaging an intact “Block” form tbé reconfigured North Wall Quay Extension, is a central
“conservation” objective, and me@%\ures will be put in place at construction stage to maximise
the possibility of intact salvage. &

Policy of Public Access

Areas of the Basin and Port properties will be fully publicly accessible, under DPC's
supervision, including “controlled” access to the conserved Graving Dock No. 1, the Pump
House and its immediate curtilage.

Policy of soft values

DPC’'s “Soft Values” Strategic Framework includes policy measures for representation of
Bindon Blood Stoney’s Diving Bell, which was an essential enabler of the construction of the
Basin. This initiative will be complemented in the Basin in the proposal interpretive set piece
in the publicly accessible area/zone of the Basin.

Ground Plane policy North Wall Quay Extension

This delineates and proposes a detailed design which links the Publicly Accessible “Zones 1
and 2" with circulation routes for controlled supervised public access.
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Lighting Strategy

MOLA Architecture has developed lighting proposals relating to the conservation strategy
focussed on conveying the essential substance of the conservation strategy in night-time, with
particular reference to its legibility from vantage points in the city.

Salvage

As a result of dismantling a section of the quay a considerable quantity of 19" century durable
granite blocks will become available. A quantity of 10% can be reused on the scheme and the
remainder will be stockpiled for future schemes.

Salvage Policy

DPC will consider proposals from worthy conservation projects requiring granite blocks for
repair of significant historic structures. This will be influenced by advice from Local Authority,
Heritage Council, DAHG etc.

12.8.8 Residual impacts
&.
When the various mitigation measures outlined in the pr%&%us section have been carried the

only residual impacts will effect features and bundlngs which have been either fully or partially
preserved in situ. These include: 4%6\0

RS
Table 12.8.4 Residual impacts of develo Q@\ht on industrial archaeological features and
built environment of the{\ y area

(,O \\q
Area @\flng/ Decay
f Constructlon (Long term issues)
o Stage
Lighthouse Low Low
North Wall Quay Extension Low Low
Alexandra Wharf Low Low
Alexandra Quay West Low Low
Pumphouse, N/A Low
Graving Dock # 1 N/A Low
Graving Dock # 2 Low Low
Crossberth Quay N/A Low
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Discussion of Residual impacts:
Lighthouse

The lighthouse has responded well to being moved in the past and the residual impact is
expected to be low.

Mitigation

The lighthouse is to be moved in one piece by a special lifting frame as shown in the
Southgate Associates Conservation Strategy report. The lighthouse corrosion treatment is to
be carried out in accordance with the specification in the conservation strategy document. The
final lifting method statement is to be approved by a conservation engineer and a final
condition record with maintenance plan is to be issued at the end of the project.

North Wall Quay Extension

Piling within 3m of North Wall Quay Extension will have low impacts on the massive 350 tonne
Stoney blocks. Exposure to fill rather than salt water would hawve low residual impact. The wall

Regarding decay S

O
N
Decay is noted in the granite as a result@f}\&gtting and drying cycles (Freeze /thaw and crypto

efflorescence) and this will reduce in thé" bivied condition.
) S

X
5\
Mitigation &5\0
OQ
o
Construction piling method statement will be approved by a Conservation Engineer and
monitored. The piling operations on the North Wall Quay Extension will be monitored for

vibration to ensure that the limits recommended in BS5228-2:2009 are not exceeded.

Alexandra Quay West, Alexandra Wharf, Crossberth Quay

Piling within 3m of North Wall Quay Extension will have low impacts on the caisson
constructions. Exposure to fill rather than sea would have low residual impact.

Regarding decay

Decay is not anticipated in the concrete with less exposure to atmosphere (ie carbonation frost
and other corrosive effects).

Mitigation
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Construction piling method statement will be approved by a Conservation Engineer and
monitored. The piling operations will be monitored for vibration to ensure that the limits
recommended in BS5228-2:2009 are not exceeded.

Graving Dock #1

This will be re exposed to atmospheric pollution, vegetation growth and general exposure for
which the durable Dalkey granite appears extremely resistant.

Mitigation

Methodology for excavation to avoid damage by mechanical equipment is recommended
together with condition record and maintenance plan to be produced by a conservation
engineer (see Conservation Strategy).

Pump House

This will be conserved in the project

Mitigation &
~tdaton &
o

Methodology for conservation is recommended in &%@onservaﬂon strategy (under separate
cover). Works to be supervised by a conservatlogé?@@bmeer and final condition record issued to
the planning authority with a maintenance plar&\ S

& S
Graving Dock #2

QOQ\\*\Q
The existing pair of lock gates will he” posﬂioned at the intermediate gate positions within the
dock and the entrance to Alexa@ra Basin West will be closed by the new quay wall.
structural deck slab, supportectjbn tubular piles, will form the new quay surface and transfer
imposed loading from harbour cranes, loading hoppers and conveyors, through piles to the
underlying bedrock. The suspended quay slab will also provide stability to the quay wall while
protecting the underlying dock from these substantial imposed loads.

The tubular piles will be installed at locations to minimise impact on the existing dock structure
through isolation sleeves; these are cored through the dock floor in advance, to minimise the
impact of piling operations and future loading on the existing structure. Inclined ground
anchors will be installed from the deck slab through the dock floor to provide additional stability
to the primary quay wall.

If required in the future, these works can be reversed to return the graving dock to its current
condition, with minimal impact on the structural fabric of the dock.

Regarding decay

Decay is not anticipated in the concrete with less exposure to atmosphere, carbonation, frost
and other corrosive effects.
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Mitigation

In line with the conservation strategy it is proposed to infill Graving Dock #2 with material
removed from Alexandra Basin West. The material will be stabilised and then placed in the
dock on a suitable separation medium, such as a sand and geotextile layer, to facilitate any
future reversal of the infilling process.

Filling construction methodology to be approved by Conservation Engineer and monitored. The
piling operations on the North Wall Quay Extension will be monitored for vibration to ensure

that the limits recommended in BS5228-2:2009 are not exceeded.

Notes

'Skempton 1975, 97-116.

" Gilligan 1988, p. 130.

"Cox 1990, pp. 23-6.

¥ Cox 1990, p. 27.
YdeCourcy 1996, p. 24.

"' Cox and Gould 1998, p. 13.

&

®®

S
\\\‘?$
"' Cox and Gould 1998, pp. 13-14; O’Flaherty 1988, Purser%ﬂﬁ{@ 879.
G

Vil See Cox 1990, p. 19.

X O'Mahony 1993, p. 269. RN
X Cox 1990, p. 19. bo(\Qé\\
X Gilligan 1988, p. 147-8. S
&
SN
Qé \\\\Q
N
\O
&
&
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13. HUMAN BEINGS

The well-being of the local and wider community within the Dublin Port area has been
comprehensively addressed throughout this EIS. This chapter of the EIS details the human
environment of the hinterland surrounding Dublin Port in terms of population profile and trends,
employment and community aspects.

It also discusses the impact of the proposed Alexandra Basin Redevelopment (ABR) Project
on tourism.

Other potential impacts on human beings are assessed within this EIS including:

Impact on commercial fishing activities — Chapter 5

Impact of landscape and visual intrusion, including lighting — Chapter 6

Impact of noise & vibration and of air quality & climate — Chapter 7

Impact of traffic — Chapter 8

The potential impacts of the ABR Project are described in #&tail within these chapters and,

where appropriate, mitigation measures are presented. Ox*\é
S
SN
13.1 BASELINE INFORMATION Qoé??@é
NN
VA
Data Sources S
REIS
NS
The following main sources of inform?act)&“ﬁ were used for this study:
N
e Central Statistics Office, €ensus Data;

@)

e Jim Power Economics, The socio-economic aspects of the proposed Alexandra Basin
Redevelopment Project;

¢ Dublin Docklands Development Authority, Masterplan 2008;
e Fdilte Ireland, Destination Dublin: A Collective Strategy for Tourism Growth to 2020;
e Fdilte Ireland, Tourism Facts 2012;

o Bermello, Ajamil & Partners, Inc., Preparation of a Plan for the Development of Cruise
Tourism in Dublin;

o Irish Exporters Association (2012), Trade and Transport Analysis; and

e The Competition Authority (2013), Competition in the Irish Ports Sector.
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Study Area

The Dublin Port Estate forms part of the North Dock B District Electoral Division (DED). There
are seven neighbouring DEDs shown in Figure 13.1 and listed below:

e Clontarf East B
e Clontarf East C
e Clontarf East D
e Clontarf West C
e Clontarf West D
e North Dock A

e Pembroke East A

|| Dublin Port
Electoral Divisions

Kilometers|
15

Figure 13.1 Location of District Electoral Divisions (DEDs) in close proximity to Dublin
Port Estate.
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Land Use

The land which constitutes the Dublin Port Estate has been reclaimed commencing in the 17th
and 18th centuries and continued through the 19th and 20th centuries. The bulk of reclamation
took place in the mid 20th century (Figure 13.2). Details on the history of the area can be
found in Chapter 12 - Cultural Heritage.

" &

Custom House Custom House
L¥]

5

AN

EXPANSION OF THE PORT 1703-1785 EXPANSION OF THE PORT 1867-1897

Custom House
[ =]

-

-
EXPANSION OF THE PORT 1930-1946 EXPAI‘{%O%
£

S A
AN
Figure 13.2 Historical expansion of Dublin Bﬁj&\ ublin Docklands Authority Masterplan
L
2008) Sy

B’
. . _ L
Amenity and Tourist facilities R

€

&

HE PORT 1965-1986

1\
. J . . I o .
There are a number of amenity anog%recreatlon areas in the vicinity of the site including:

S
Clontarf Waterfront;
Fairview Park;
Irishtown Nature Reserve;
Irishtown Stadium;
North Bull Island Nature Reserve;
Sandymount Strand,;
Sean Moore Park; and
South Bull Wall.

The location of these local amenities is highlighted in Figure 13.3.
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ray” ¢
i AN

2 Clontarf\Waterfront

"~~~ Dublin Port:
Local Amentity;

, 2]

S
..QO é
)
Figure 13.3 Location of amenities an\@ﬁ(@%reation areas in close proximity to the Dublin
Port Estate S
N
©
O

Dublin Port and the surrounding gféa also benefits from the strong transport links to Dublin’s
main tourist attractions such angQ

The O2 (0.2 km),

The Aviva Stadium (1.2km),

Croke Park (1.8km),

Dublin City Centre with its numerous bars, shops and restaurants (2km),
National Gallery of Ireland (2km)

Trinity College Library (2km),

Guinness Storehouse (4km),

Dublin Zoo (4.8km).

Population and Demographics

Population Trends

A breakdown of the population change within the relevant DEDs and the Greater Dublin
Area, consisting of Dublin City, Dublin South, Dun Laoghaire Rathdown and Fingal based
on Census 2002 and Census 2011 is summarised in Table 13.1.
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Table 13.1 Summary of Population Change in the Dublin Area (CSO, Census of
Population 2002 and 2011)

AREA 2002 2011 2002-2011 % % MALES IN
2011
Dublin City 495,781 527,612 +6.4% 48.8%
Dublin South 238,835 265,205 +11.0% 48.8%
Dun Laoghaire 191,792 206,261 +7.5% 47.8%
Rathdown
Fingal 196,413 273,991 +39.5% 49.1%
Greater Dublin 1,122,821 1,273,069 +13.4% 48.7%
Area
Clontarf West D 2,140 2,066 -1.0% 47.5%
Clontarf West C 3,372 3,366 -0.2% 48.0%
Clontarf East D 2,772 2,673 -3.6% 47.3%
Clontarf East C 3,029 3,113 +2.8% 46.9%
Clontarf East B 6,458 6,759 +1.8% 47.1%
North Dock B 3,628 6,895 +90.0% 51.5%
North Dock A 1,287 1,303 +1.2% 51.8%
Pembroke East A | 4,304 4,929 +14.5% 48.0%
Port Environs 26,990 31,104 +15.2% 48.6%
State 3,917,203 4,588,252 +§a¢1% 49.5%
S8
. G
Between 2002 and 2011: \)\QO S
N
e The population of Ireland increacs?gﬁz 17.1%;
LR
e The population of the Greaté@@ﬁ%lin Area increased by 13.4%;

s\
O
The population of Dublinoﬁ\ty increased by 6.4%;
QO

The population of the DEDs adjacent to Dublin Port increased by 15.2%.

Three of the DEDs, Clontarf West D, Clontarf West C and Clontarf East D actually
experienced a decline in population. The largest increase in population was in North Dock
B, which increased by 90%.
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Age Profile

The age profile of the population in the Greater Dublin Area is summarised in Table 13.2.

Table 13.2 Age Profile in the Greater Dublin Area (CSO Census 2011)

AREA POP < 15 % POP <15 | POP >65 % POP >65
YEARS YEARS YEARS YEARS
Dublin City 85,075 16.1% 66,490 12.6%
Dublin South 64,583 24.4% 23,053 8.7%
Dun Laoghaire 40,012 19.4% 29,872 14.5%
Rathdown
Fingal 69,557 25.4% 19,861 7.2%
Greater Dublin 259,227 20.4% 139,276 10.9%
Area
Clontarf West D | 270 13.1% 272 13.2%
Clontarf West C 500 14.9% 381 11.3%
Clontarf East D 472 17.7% 533 19.9%
Clontarf EastC | 605 19.4% 580 18.6%
Clontarf EastB | 1,291 19.1% 1,048 15.5%
North Dock B 887 12.9% 469, 6.8%
North Dock A 155 11.9% 165 12.7%
Pembroke East A | 782 15.9% & 5485 9.8%
Port Environs 4,962 15.9% &) 3,933 12.6%
State 979,590 21.3% N | 535,392 11.7%
»;\OQY@‘\W
e

In the Greater Dublin Area 20.4% %g{’t ‘{\population was under the age of 15 years at the
time of the 2011 Census. This is | gﬁﬁower than the State average of 21.3%. Within the
environs of Dublin Port, just 15. % of the population is under the age of 15 years. The
percentage of the population 086%65 years of age at 12.6% in the environs of Dublin Port
is higher than the national a¥érage and the Greater Dublin Area. The population of the
Dublin Port area is ageing faster than the national average.

Socio-Economic Groups

The breakdown of the socio economic groups of over 15s within each of the relevant electoral
divisions for 2011 is tabulated in Table 13.3.

The socio economic distributions of Clontarf East B, Clontarf East C, Clontarf East D and
Clontarf West C are similar as are the distributions of Clontarf West D, North Dock A, North
Dock B and Pembroke East A. The former grouping of DEDs has a much higher proportion of
employers and professionals than the latter.
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Table 13.3 Persons aged 15 and over by Socio-Economic Group for relevant DEDs, 2011
(CSO Census 2011)

A B C D E F G H J Z
n k5
() _ _ & n =7
(@) [+ pas
g S g B - 2 g 8.
© = = o] @ o o = =] = —
1S a ) > = 9 ° E n g >3 ©
= 3 8 = = = 3 = o = S c 5
c "‘6 “— ¢ 7 = = = © V= X
© = 2 S ] L %) = = S £ c —
o = = < = £ S g g 2| B3
g g 2 2| &| &| 7| =& 3| o5
8 = o S = o
o T 4 = g =
£ O 5]
1] =]
<
Clontarf East B 1992 1062 1100 1070 257 228 83 359 4 3 647 6805
Clontarf East C 959 550 497 490 101 62 6 119 1 3 213 3001
Clontarf East D 764 459 416 377 70 79 33 94 4 1 269 2566
Clontarf West C 871 550 628 560 84 103 17 161 0 0 359 3333
Clontarf West D 280 215 319 476 185 126 51 62 1 4 371 2090
North Dock A 174 83 154 264 122 116 57 96 0 1 252 1319
North Dock B 914 599 812 1575 393 547.9( 321 212 1 5 1198 6577
Pembroke East A 665 415 483 961 433 366 204 2 7 1033 4995
A
U
Total 6619 3933 4409 5773 1645 & 1687 934 1307 13 24 4342 | 30686
VS
O A
Clontarf East B 29.27% | 15.61% | 16.16% | 15.72% c;?aﬁg@m 3.35% | 1.22% | 5.28% | 0.06% | 0.04% | 9.51% | 100%
Clontarf East C 31.96% | 18.33% | 16.56% 16.%®%£§§.37% 2.07% | 0.20% | 3.97% | 0.03% | 0.10% | 7.10% | 100%
AN
ontarf Eas T7% | 17.89% | 16.21% ‘69% | 2.73% | 3.08% | 1.29% | 3.66% | 0.16% | 0.04% | 10.48% | 100%
Clontarf East D 29 8 6.2 @ng 2.73 08 29 3.66 0.16 0.0 0.48 00
Clontarf West C 26.13% | 16.50% 18.84%952:;1%*}30% 2.52% | 3.09% | 0.51% | 4.83% | 0.00% | 0.00% | 10.77% | 100%
SN
Clontarf West D 13.40% | 10.29% 15{%&4\\4)22.78% 8.85% | 6.03% | 2.44% | 2.97% | 0.05% | 0.19% | 17.75% | 100%
North Dock A 13.19% | 6.29% 1@68% 20.02% | 9.25% | 8.79% | 4.32% | 7.28% | 0.00% | 0.08% | 19.11% | 100%
North Dock B 13.90% | 9.11% 6@2‘35% 23.95% | 5.98% | 8.32% | 4.88% | 3.22% | 0.02% | 0.08% | 18.21% | 100%
embroke Eas 13.31% .31% 67% | 19.24% | 8.67% | 8.53% | 7.33% | 4.08% | 0.04% | 0.14% | 20.68% | 100%
Pembroke East A | 13.3 8.31% | 9 2 8 3 33 08 0.0 0 0.68 00
Total 21.57% | 12.82% | 14.37% | 18.81% | 5.36% | 5.50% | 3.04% | 4.26% | 0.04% | 0.08% | 14.15% | 100%

Employment

The employment status of persons aged 15 years and over for the Greater Dublin Area
and the DEDs surrounding Dublin Port in 2011 is presented in Table 13.4.

The percentage of the population in employment in the Port Environs is significantly above
the Greater Dublin Area and the national average. The number of unemployed as a
percentage of the population over 15 years of age in the Port Environs is lower than the
Greater Dublin Area and the national average. The student population is lower than the
Greater Dublin Area and the national average. All but two of the DEDs surrounding Dublin
Port have a higher percentage of retired than the state as a whole. This reflects the
relatively old age profile of the population in the area.
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Table 13.4 Employment Status, % of Population over 15 Years of Age (CSO, Census

2011)
Area At work Looking Unemployed | Student | Home Retired Disability
for 1st
job
Dublin 50.8% 1.1% 10.4% 12.6% 7.1% 13.1% 4.3%
City
Dublin 52.2% 1.2% 11.6% 10.9% 9.4% 10.1% 4.3%
South
DLR 1.9% 0.6% 6.0% 14.5% 9.2% 15.2% 2.5%
Fingal 57.4% 1.1% 9.8% 10.5% 8.9% 8.8% 3.1%
GDA 52.6% 1.0% 9.8% 12.2% 8.3% 12.0% 3.8%
Clontarf 57.0% 1.1% 8.9% 10.4% 5.2% 13.6% 3.4%
West D
Clontarf 62.7% 0.6% 6.2% 9.3% 5.9% 12.9% 2.1%
West C
Clontarf 49.9% 0.4% 4.8% 13.2% 7.4% 21.8% 2.2%
East D
Clontarf 51.0% 0.5% 3.0% 12.9% 8.4% 21.6% 2.2%
East C
Clontarf 54.1% 0.6% 4.3% 12.6% 8.4% 17.6% 2.1%
East B
North 65.3% 0.9% 9.2% 10.2% 4.6% 6.8% 2.8%
Dock B &
North 56.9% 1.3% 12.5% 890/%‘ [ 4.6% 12.6% 3.0%
Dock A o§(\\7§\
Pembroke | 57.2% 0.9% 10.8% £8% 6.4% 10.4% | 4.9%
East A @*‘3&“
Port 57.8% 0.8% 7.2% Q&fg”lo.g% 6.5% 13.7% 2.9%
Environs &S
State 50.1% 0.9% 10.§%?§\‘ 11.3% 9.4% 12.7% 4.4%
QOOQ\\
&

Unemployment rates expresse@"‘ as a percentage of the available labour force are
considered a more accurate mgasure of unemployment than that presented in Table 13.4.

The percentage of unemployment in the labour force is shown for the Greater Dublin Area
in Table 13.5.

The unemployment rate in the Port Environs at 12.2 per cent is considerably lower than
the national average rate of 19 per cent and the average rate of 17.1 per cent in the
Greater Dublin area.
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Table 13.5 Unemployed as % of Available Labour Force (CSO, Census 2011)

AREA UNEMPLOYMENT RATE
Dublin City 18.5%
Dublin South 19.6%
Dun Laoghaire 11.2%
Rathdown
Fingal 16.0%
Greater Dublin Area 17.1%
Clontarf West D 14.9%
Clontarf West C 9.8%
Clontarf East D 9.5%
Clontarf East C 6.5%
Clontarf East B 8.3%
North Dock B 13.4%
North Dock A 19.5%
Pembroke East A 17.0%
Port Environs 12.2%
State 19.0%
&
Tourism @\)
&
S

Between 2009 and 2012, 3.64 million overseas vigitofs spent almost €1.3 billion in Dublin and
the wider Dublin region. This spending has a s\;@h' ant effect in terms of business profitability
and employment. Many businesses and thgi? Sﬁppliers benefit directly from the demand for

goods and services created by tourism, @8 the state and local authorities as a result of

increased tax revenue. It is estimated< . Around 50,000 people in Dublin depend wholly or
largely on tourism for their income. QOOQ\\\\

\0

O

>
Dublin Port offers easy access ocal amenities, the capital city and its various attractions,
and to other modes of transport°The strong transport links of Dublin Port are key to tourism as
it widens the sphere of influence and socio-economic benefits that the Port provides.

Cruise Tourism

Failte Ireland identifies the tourism sectors offering the best potential for Dublin as:

Leisure Tourism;
Events Tourism;
Cruise Tourism; and
Business Tourism.

There has been significant expansion of the cruise liner holiday industry on a global scale in
recent years and Ireland is benefiting from this. There has been very strong growth in cruise
ship and passenger numbers coming through Dublin Port in recent years. The number of
cruise ships visiting Dublin Port has increased from just 24 in 1992 to 100 in 2013. Over the
past decade, the number of cruise passengers into Dublin has tripled, with an average annual
growth rate of 12.8%. In 2013 the number of cruise visitors to Dublin passed 100,000 for the
first time. Figure 13.6 shows the trends in Dublin Port's cruise business.
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Figure 13.4 Trends in Dublin Port’s cruise business 2004 to 2013

It is estimated that the average cruise visitor spends a ngximately € 40-100 in the local
economy per day. In 2013 cruise ship crew members s@snt an average of €48 per day. For
Dublin the current annual economic impact for g??tg@ spending based upon 2013 cruise
throughput is circa €12.7 m (RPS analysis basbga n data sourced from Bermello, Ajamil &
Partners Inc report ‘Preparation of a Plan for SDevelopment of Cruise Tourism in Dublin’).
Additionally, the cruise lines spend mo@ﬁ%‘on port charges, pilotage, provisions, fuel,
stevedoring, etc. each time they are in p{(&éj\@@

SO
L
Developing cruise tourism therefor &?\fers an opportunity to attract additional revenue to
Dublin. This can be achieved by cting more, and larger, cruise ships to Dublin as well as

by encouraging cruise passengo to consider choosing an itinerary that includes Dublin.
Consultation

In March 2011 Dublin Port Company (DPC) commenced a year—long consultation process for
the Masterplan 2012 to 2040. The process was aimed at soliciting views from a wide circle of
stakeholders whose perspectives on the operations and future of the port were regarded as
important.

Building on the extensive consultation carried out during the process to develop the
Masterplan, DPC and their consultants RPS have carried out further extensive consultation on
the ABR Project in the course of developing the current proposal.

A comprehensive programme of public consultation concerning the ABR Project was
undertaken between September and November 2013 to seek the views of the wider public on
the proposed ABR Project and the proposed community gain initiative to be advanced as part
of the project.

Further details on the consultation carried out are available in Chapter 2 - Consultation
Process.
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13.2 POTENTIAL IMPACT OF THE PROPOSED PROJECT

Construction Phase

The ABR Project will comprise major construction and refurbishment works which inherently
have the potential to produce some negative environmental impacts on human beings as a
result of increased construction traffic, noise and dust during the construction period. These
potential impacts have been addressed in detail within this EIS and mitigation measures have
been developed to minimize disruption to the local community.

The construction phase will however also offer benefits to the local economy through:

e Employment opportunities in the construction and related industries; and

e Increased revenue for the services sector as a result of spending by construction
workers.

The ABR Project can be broken down into 5 stages:

e Stage 1: Preconstruction Stage and Advance Works"z§ &

e Stage 2: Alexandra Basin West Constructlonw%g&

O \
\O
e Stage 3: Berth 52 Construction Works, @ %r Works at Alexandra Basin West, Re-
location of Operations; o<\®
&
e Stage 4: North Quay Wall Extens@@o& Marina Wall Construction Works; and
QOQ\\
O

O
o Stage 5: Dredging Works. &
&
In order to highlight the socio-eConomic benefits of the construction works, employment levels,
wage payment and tax contributions are estimated for each stage in Tables 13.6 — 13.10.

In addition the newly generated net income will increase spending in the area, which becomes
an increase of income to the local service industries. The multiplier effect refers to the
estimated increase in economic benefit to the area arising from the ABR Project’s construction
phase.
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Table 13.6 Socio Economic benefits of Stage 1 - Preconstruction Stage and Advance

Works
Activity No. Duration | Annual Wage | Total Wage | Tax Net Wage
Design 15 1.9 Years | €40,674 €1,159,209 €289,802 €869,407
Staff
Site 5 0.5 Years | €37,600 €94,000 €23,500 €70,500
Operatives
Total €1,253,209 €313,302 €939,907
Multiplier €1,879,818
Effect

Table 13.7 Socio Economic benefits of Stage 2 - Alexandra Basin West Construction

Works
Activity No. Duration Annual Wage | Total Wagg?f Tax Net Wage
Site Staff 32 1.75 Years | €37,600 €2,105@9T5 €526,400 €1,579,200
A
Site 80 1.75 Years | €37,600 gQ;zz@,ooo €1,316,000 | €3,948,000
Operatives éévo &
Design 24 1.75 Years | €40,674 &VQ\%1,708,308 €427,077 €1,281,231
Staff ) 0(\%\\&\
A X
Total ‘chi\o** €9,077,908 | €2,269,477 | €6,808,431
Multiplier QGQ\\\\A’ €13,616,862
Effect \oo
e
00(&\

Table 13.8 Socio Economic benefits of Stage 3 — Berth 52 Construction Works, Further
Works at Alexandra Basin West, Re-location of Operations

Activity No. Duration Annual Wage | Total Wage | Tax Net Wage
Site Staff 16 1.6 Years €37,600 €962,560 €240,640 €721,920
Site 40 1.6 Years €37,600 €2,406,400 | €601,600 €1,804,800
Operatives

Design 12 1.6 Years €40,674 €780,940 €195,235 €585,705
Staff

Total €4,149,900 | €1,037,475 | €3,112,425
Multiplier €6,224,850
Effect
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Table 13.9 Socio Economic benefits of Stage 4 - North Quay Wall Extension & Marina
Wall Construction Works

Activity No. | Duration | Annual Total Wage | Tax Net Wage
Wage
Site Staff — North | 16 1.25 €37,600 €752,000 €188,000 €564,000
Q Years
Site Operatives — | 40 1.25 €37,600 €1,880,000 | €470,000 €1,410,000
North Q Years
Design Staff - |12 1.25 €40,674 €610,110 €152,527 €457,583
North Quay Years
Site Staff — Marina | 4 0.5 Years | €37,600 €75,200 €18,800 €56,400
Wall
Site Operatives — | 10 0.5 Years | €37,600 €188,000 €47,000 €141,000
Marina Wall
Design Staff - |3 0.5 Years | €40,674 €61,011 €15,252 €45,759
Marina Wall
Total €3,566,321 | €891,579 €2,674,742
Multiplier Effect & €5,349,484
O@é
Table 13.10 Socio Economic benefits of Stage SO@E\F&\Hging Works
S
I
Activity No. Duration | Annual &> [ Total Tax Net Wage
Wage~o°QQ§\* Wage
& &
Channel 15 3 Years €3; €1,692,000 | €423,000 €1,269,000
Dredging & \\'\\Q
Site Staff — Bull | 4 1.6 Years 5%37,600 €240,640 €60,160 €180,480
Wwall &f\‘
\§\
Site Operatives | 10 1.6 Yéars | €37,600 €601,600 €150,400 €451,200
— Bull Wall
Design Staff — | 3 1.6 Years | €40,674 €195,235 €48,808 €146,427
Bull Wall
Dredging -1 10 1.6 Years | €37,600 €601,600 €150,400 €451,200
Alexandra
Basin
Treatment & |2 1.6 Years | €37,600 €120,320 €30,080 €90,240
Placement -
Site Staff
Treatment & | 20 1.6 Years | €37,600 €1,203,200 | €300,800 €902,400
Placement -
Site Operatives
Treatment & |2 1.6 Years | €40,674 €130,156 €32,539 €97,617
Placement -
Design Staff
Total €4,784,751 | €1,196,187 | €3,588,564
Multiplier Effect €7,177,128
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Tables 13.6 to 13.10 estimate 375 workers will be employed on the site for varying lengths of
time on different aspects of the project. Due to these employment levels it is estimated that
over the construction period the following financial flows will occur:

o Gross wages paid out €22.8 million;
e Labour tax payments to the Exchequer €5.7 million;
e Net wages paid out €17.1 million; and

e Assuming a conservative income multiplier effect of 2, this net wage could result in an
injection of €34.2 million into the broader economy.

Further details on the construction activities associated with the redevelopment are available
in Chapter 4 - Project Description.

Operational Phase

The ABR project will play a key role in Dublin Port’s plans to meet the demands of a predicted
60 million tonnes cargo throughput by 2040. The Irish econgmic model is heavily based on
exports. In 2012, merchandise exports accounted for 52.4% 6f GDP and merchandise imports
accounted for 30.2% of GDP. Irish seaports handle aro hd 84% of Ireland’s trade in volume
and 62% in value terms based on data from Irishoé\Xp% ters Association (2012). Dublin Port
dominates Ireland’s merchandise trade movereﬁgi@. It handles more than two thirds of

L O .
containerised trade to and from Ireland and h%&%g\ﬂ?eland’s imports and exports.
<

558
Dublin Port Company employs more th\gﬁ\dﬁo people directly, but a further 4,000 people are
employed in what is Ireland’s Iarge@ﬁirﬁ&strial estate. The ABR Project will help to secure
existing employment at the Dub%moqh’ort Estate and provide opportunities for further
employment associated with the c§ nued growth in trade.
S
Cruise Tourism

Dublin Port also handles 1.6 million passengers through the ferry companies that operate out
of the Port and the cruise vessels that call to the Port. The ABR Project will also play a key
role in supporting cruise tourism as outlined below:

"This is an area of tourism that has increased substantially in recent years, and there is real
potential to grow both the number of cruise ships that visit Dublin and the value that cruise
tourists bring to the city and region." Filte Ireland

A recent study by Bermello, Ajamil & Partners for Dublin Port estimates that cruise traffic can
continue to grow at a rate exceeding 8% a year, reaching 200,000 passengers by 2020 and
circa 350,000 by 2032 (Further details are presented in Chapter 1 - Introduction).

The cruise industry provides a wide variety of direct and indirect socio-economic benefits to
the communities they visit based upon passenger and crew spending; provisions required by
the vessels including food & beverage, fuel and other supplies; tourism venues, guides,
coaches; taxis; port and operational charges; air and hotel for homeport operations; and
numerous secondary impacts based upon trickle down spending.
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In terms of potential employment, Failte Ireland suggests that 1000 additional tourists support
15 jobs in the tourism and associated industries. A projection of the overall economic impacts
to Dublin from the cruise line industry from 2013 to 2043, prepared by Bermello, Ajamil &
Partners, is shown in Figure 13.5.

600,000,000

€500,000,000 4 € 515,412,597

€ 400,000,000

€ 300,000,000

€200,000,000

€100,000,000

O
OIS
Figure 13.5 Dublin total economic imgﬁéét@from cruise tourism, 2013 - 2043 (Bermello,

Ajamil & Partners) Qé\ O
OOQ\\
The total contribution to Dublin fr cruise tourism has the potential to increase from €45
million in 2013 to more than €5%}5\ illion in 2043.

These projections assume that it is most likely that Dublin will remain port-of-call dominant.
Longer term efforts made to persuade cruise planners to consider using Dublin as a turn-
around port and inter-porting hub, in order to establish a more significant and longer-term role
for Dublin City and Region within the European cruise scene, will enhance the economic
benefits from cruise tourism in Dublin further still.

Do Nothing Impact

In the absence of the proposed project, the socio-economic benefits from cruise tourism are
likely to plateau and eventually subside because of limitations associated with the size of ships
which can be accommodated at the port. The maximum size of ship which can be
accommaodated in Dublin Port is currently circa 300m. However the trend is for larger ships as
shown in Figure 13.6.
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Figure 13.6 Projected percentage of cruise ships over 300 metres worldwide, 2012 -
2040 (Bermello, Ajamil & Partners) N

0@5
S
13.3 MITIGATION MEASURES 4?:6\0\
Q\@O&\
. IESAN
Construction Phase é}%@

A Construction Environmental Manag@ t Plan (CEMP) will be developed which will collate
all mitigation measures contained w\tﬁ this EIS together with all conditions applied by An
Bord Pleanala. 4“

S
The development of the CEMP will include continued consultation with statutory bodies,
interested parties and the local communities.

The CEMP will form part of the Specification for the Construction Works, thereby contractually
binding Contractors to adhere to the mitigation measures as well as providing Contractors with
the opportunity to price for the inclusion of the mitigation measures.

Dublin Port Company will encourage Contractors to utilise local construction workers where it
is practical to do so.

Safe working practices, in accordance with current legislation, will be enforced during the
construction period to protect construction workers, port operators and visitors to the
construction sites. The construction sites will be suitably fenced and access to the sites shall
be limited to authorised personnel.
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Operational Phase

The ABR Project will play a key role in providing the necessary infrastructure required for
continued growth within the port. It will therefore provide an overall beneficial socio-economic
impact.

The new berth configuration proposed in Alexandra Basin West involves the extension of
Berth 29 on Alexandra Quay West westwards in front of the entrance to Graving Dock #2. As
a result, the port will lose the utility of this graving dock.

The operation of graving docks was always financially challenging and the pressure on DPC to
make best use of the Port’s existing estate allied to the poor commercial returns from the
Port's Graving Dock combine to make the provision of additional berthing space at the
entrance to Graving Dock #2 a more suitable use of the scarce land resource.

The poor financial return from Graving Dock #2 represents an underutilisation of port assets
and is sufficient reason alone for DPC now to reconfigure the graving dock and its 1.4 hectare
curtilage. Commercially, DPC earns about one sixth of what would be earned by an equivalent
land area elsewhere in the Port close to working berths.

13.4 RESIDUAL IMPACTS @‘\"&

The ABR Project will provide an overall positive s Q@\conomlc benefit through direct and in-
direct employment opportunities associated wn@ predicted growth in trade and in tourism
associated with cruise ships.

There will however be an unavmdableoajgé@assouated with ship repairs as a result of the
closure of Graving Dock #2 within th(—g{d\1§§$ndra Basin West.

éé,\\é\

S
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14. INTERACTIONS AND IN-COMBINATION EFFECTS

Chapters 5 to 13 of this EIS assess the likely significant impacts arising from the ABR Project
and present mitigation measures to reduce the residual impact to acceptable levels. This
chapter describes the interactions between the various aspects of the Environmental Impact
Assessments and in-combination effects with other plans or programmes.

14.1 INTERACTIONS

The main interactions between the various aspects of the Environmental Impact Assessments
are presented in Table 14.1. A brief description of the interactions is presented overleaf.

Table 14.1 Interactions

O
i — > % Q =2 I
= =] N ) =0 o = 3
o < 2 Ro g- 8 o = Q o o
Rl 28 0 21 83 2 <
T o Q = > 3 — 0] Qo % w
Q =70 3 7 o = 2 .
= = B 3| B 21 F| &
o Ro ® b . = Q »
Flora &
Fauna
Landscape &
Visual
Air & Climate
Material
Assets
Coastal
Processes
Water
Geology &
Soils
Cultural
Heritage
Human
Beings
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Description of interactions between the Environmental Impact Assessment topics
A Interaction between Flora & Fauna and Landscape & Visual

The ABR Project has the potential to alter terrestrial habitats, notably the demolition of
buildings which may be used by bats.

B Interaction between Flora & Fauna and Air & Climate

Construction noise, particularly from piling activities associated with the quay walls creates
underwater noise which can be harmful to cetaceans, seals and fish. Construction noise also
has the potential to temporarily disturb birds.

C Interaction between Flora & Fauna and Coastal Processes

The dispersal, fate and deposition of sediments arising from dredging and disposal
operations has the potential to impact on birds, marine mammals, benthic ecology and
fisheries.

D Interaction between Flora & Fauna and Water @‘\"&
\{\
o\

The potential risk of pollution incidents to water @il(iﬁg the construction and operational
phases of the ABR Project can be harmful to %@ﬁ’gb marine mammals benthic ecology and

fisheries. Qo\éy
ey ®\
E Interaction between Flora & Fauna @fﬁgﬁﬁeology and Soils
S A*\

There is a potential risk assouat@é’ with the dredging and treatment of contaminated
sediments from Alexendra Basin éﬁest resulting in losses to the receiving waters which can
be harmful to birds, marine malqj?nals benthic ecology and fisheries.

F Interaction between Landscape & Visual and Air & Climate
The potential requirement for noise mitigation measures can have a visual impact.
G Interaction between Landscape & Visual and Cultural Heritage

The ABR Project has the potential to impact on built heritage aspects of the existing port
including the North Quay Wall Extension and Lighthouse thereby giving rise to a visual
impact.

H Interaction between Landscape & Visual and Human Beings

The proposed works at Alexandra Basin West has the potential to alter the landscape
character and visual impact, including lighting, from nearby viewpoints.
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| Interaction between Air & Climate and Material Assets
Construction traffic and increased operational traffic has the potential to impact on air quality.
J Interaction between Air & Climate and Water

Construction noise, particularly from piling activities associated with the quay walls creates
underwater noise which can be harmful to cetaceans, seals and fish.

K Interaction between Air & Climate and Geology & Soils

The temporary storage of dredge material prior to treatment has the potential to cause a dust
nuisance. General construction works associated with demolition and the movement of
materials can also give rise to a dust nuisance.

L Interaction between Air & Climate and Human Beings

During the construction phase, the generation for noise, dust, odour, gaseous emissions and
vibration has the potential to temporarily disturb people, therefore mitigation measures have
been proposed. During the operational phase, there is potential risk of noise and

emissions to air from increased port activity. %\é
& &
M Interaction between Material Assets and ngéﬁ’gﬁ Beings
S

The ABR Project has the potential to mcre@S\g@ne traffic on roads adjacent to the Dublin Port
Estate. q
o*
< Q\\

N Interaction between Coastal Prg@%sses and Water
o°o¢\
The dispersal, fate and dep85ition of sediments arising from dredging and disposal

operations has the potential to impact on water quality which in turn can impact on birds,
marine mammals, benthic ecology and fisheries.

O Interaction between Coastal Processes and Geology and Soils

The capital dredging scheme has the potential to impact on the sediment transport regime in
Dublin Bay.

P Interaction between Coastal Processes and Cultural Heritage

The capital dredging scheme has the potential to disturb known or unknown marine
archaeology

Q Interaction between Coastal Processes and Human Beings

The construction of the ABR Project has the potential to temporarily impact on other users of
Dublin Bay and the River Liffey Channel including commercial and recreational fishermen
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and yachtsmen.
R Interaction between Water and Geology & Soils

The dredging and treatment of contaminated sediments from Alexander Basin West has the
potential to release contaminants to the receiving waters and groundwater.

S Interaction between Cultural Heritage and Human Beings

The ABR Project has the potential to impact on built heritage aspects of the existing port
including the North Quay Wall Extension and Lighthouse which are of historic interest.

Interaction between the environmental experts who have undertaken the environmental impact
assessments has taken place on a continual basis throughout the preparation of the EIS. This
has enabled the environmental assessment of each topic to take into consideration the issues
associated with all other topics and to develop appropriate\fﬁitigation measures to eliminate
the risk of potential impact or to reduce the potential risk tai&n acceptable level.

S
Interaction has also taken place between theoﬁ&&?onmental experts and the engineering
design team on a continual basis in order to j ate the environmental mitigation measures
with the engineering design of the project. ,.\\00{@\*
‘(\& ‘\,O

During the preparation of the EIS, f@m‘t\@%tly meetings were held among the Environmental

team, Engineering team and Dubli Hort Company. Two formal workshops were also held
specifically to address interactionsépgﬁ\ong the teams.

N
QO
14.2 IN-COMBINATION EFFECTS

An assessment was made of other projects, plans or programmes in the general vicinity of the
ABR Project during the preparation of the EIS in order to assess in-combination effects with
other projects, plans and programmes.

This assessment was also undertaken within the scope of the Habitats Directive Assessment —
Natura Impact Statement (under separate cover).

The in-combination assessment commenced during the preparation of the Dublin Port
Masterplan (February 2012) which was supported by a non-statutory Strategic Environmental
assessment (SEA) and Strategic Natura Impact Statement.

Relevant projects, plans and programmes were assessed for their potential to have in
combination effects with the Dublin Port Masterplan. Preliminary screening assessment
indicated that ten projects had possible significant impacts, whilst eight projects had no impact.
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The majority of the projects were subject to Environmental Impact Assessment and
Appropriate Assessment. These assessments either identified no impacts on Natura 2000
sites or proposed mitigation to ensure that no impacts would take place.

The key projects with the potential for in-combination effects, particularly with respect to
Natura 2000 sites, were:

e S2S Sutton to Sandycove Project;
¢ Dollymount Promenade and Flood Protection Project; and
e Dublin Eastern Bypass.

S2S Sutton to Sandycove Project and Dollymount Promenade and Flood Protection
Projects

The assessment of in-combination effects identified the S2S project to have a number of
potential impacts to the North Bull Island SPA and the South Dublin Bay & River Tolka Estuary
SPA. The Appropriate Assessment report for the S2S Project proposed a number of mitigation
measures in relation to the proposed scheme and concludedfon the basis of these that there
will be no impact on the integrity of the Natura 2000 sites. & @
\\\ Q@

Since the publication of the Masterplan a Part 8 gﬁ g application has been made by Dublin
City Council in relation to the S2S Cycleway afdstootway, interim works between Bull Road
(Wooden Bridge) and Causeway Road. Thl%q interim scheme comprising elements of two
projects, the Dollymount Promenade & F \gs? rotection Project (DPFPP) and the North City
Arterial Watermain (NCAM) both of w eceived planning approval from An Bord Pleanédla
in May 2013. Both projects were séﬁgﬁately assessed as having no adverse effect on the
integrity of any Natura 2000 site. G’onsequently no in-combination effects with the ABR

Project are envisaged.
| g Qo*&\

The Eastern By-Pass

The Dublin City Development Plan 2011-2017, Policy S19 states that “It is the policy of Dublin
City Council To support the provision of a link between north Dublin Port and the Southern
Cross/South Eastern Motorway via an eastern by-bass of the city, in conjunction with and co-
operation with other transport bodies, the National Road Authority and local authorities. The
preferred method is by means of a bored tunnel and the preferred route is under Sandymount
Strand and Booterstown Marsh. However the route and detailed design of the link road will be
subject to an environmental impact Assessment and all statutory requirements, including a
public consultation process, by the relevant authorities. An appropriate assessment of the
proposed project for the entire route is also required in accordance with the Habitats
Directive.”

The Eastern By-pass is not likely to proceed until after 2030, at the earliest. It would therefore
be too premature to assess in-combination impacts with the ABR Project.
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14.3 THE NEXT STEP

A Construction Environmental Management Plan (CEMP) will be developed in the next stage
of the process, should planning permission be granted by An Bord Pleanala. The objective of
the CEMP is to capture all mitigation measures within the Environmental Impact Statement
together with any conditions imposed by An Bord Pleanala and to provide additional detail in
order to develop a practical programme of measures for the Contractor. The CEMP will form
part of the specification of the Contract Documents for the construction stage.

The CEMP will include:
e Traffic Management Plan
¢ Waste Management Plan

¢ Noise Management Plan

&.
e Dust Management Plan &>
&
- SR
e Contamination Strategy 4?26\0\
SE
e Marine Mammal Observation Plan .OQQ@\*
&

SN

e Marine Archaeology Manageménﬁ’lan
55

¢ Industrial Heritage Conse@gﬁ\tion Plan

QO
o Water Quality Management Plan

e Establishment of lines of communication, reporting and actions

The preparation of the CEMP will require continual engagement with a range of interested
parties/stakeholders including Dublin City Council, EPA, National Parks & Wildlife Service,
Department of Arts, Heritage & Gaeltacht, National Roads Authority, Inland Fisheries Ireland,
Commissioners of Irish Lights, Dublin Port tenants and local community groups.

A Construction Environmental Monitoring Programme will also be developed. The objective of
the Construction Environmental Monitoring Programme is to provide additional safeguards to
the receiving environment during the construction phase of the works. The monitoring
programme will form part of the specification of the Contract Documents for the construction
stage.

The design of the Construction Environmental Monitoring Programme will include the following
elements:
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e An assessment using 3-D hydrodynamic computational modelling and water quality
modelling to design the placement of a number of water quality monitoring buoys and
telemetry based warning systems.

o The establishment of water quality trigger levels and corresponding actions
e The design of noise and dust monitoring programmes
e Scheduling of Marine Mammal Observers and Marine Archaeological Observers

The preparation of the Construction Environmental Monitoring Programme will require
continual engagement with a range of interested parties/stakeholders including Dublin City
Council, EPA, National Parks & Wildlife Service, Department of Arts, Heritage & Gaeltacht,
power station operators, Dublin Port tenants and local community groups.

Monitoring programmes already established, particularly in relation to birds, will continue prior
to construction, during construction and post construction. This will provide additional
information on seasonal and annual variations particularly with respect of the qualifying
interest species within the adjacent SPA and for the tern colonies within the harbour estate.

&.
N<
14.4 TECHNICAL DIFFICULTIES &\‘3‘
& &
This EIS was prepared over a one year perlod gﬁ?@ﬁ\g which time extensive baseline surveys
were undertaken. Qo &
N
o(@x

The EIS benefited from earlier work ufﬁ;léi‘taken for the Port's Masterplan and associated
Strategic Environmental assessment<<0Q\\\\q
O
O
O
As a result, there were no techni%gf‘\difficulties encountered during the preparation of this EIS.
QO
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GLOSSARY OF TERMS

TERM DESCRIPTION

AA Appropriate Assessment

AADT Annual Average Daily Traffic

AAGR Average Annual Growth Rate

ABC Construction noise assessment method

ABR Alexandra Basin Redevelopment

ADCO Archaeological Diving Company Ltd

ADCP Acoustic Doppler Current Profilers

AEP Annual Expedience Probability

AERMOD Atmospheric dispersion modeling system

AG4 Air dispersion modelling from industrial installations guidance
notes

BAT Best Available Technique

BCI Bat Conservation Ireland

BCT Bat Conservation Trust

bgl below ground level

Break bulk Loose cargoes such as reel Bt paper, bales of timber. Also
includes project cargoes h as power transformers, wind
turbine components. &\\pé%

Bulk Liquid Primarily comprisyo‘\o‘etroleum products (such as petrol,
diesel, aviation but also includes products such as
molasses. (\Q‘\’\

Bulk solid Products sgéig%s animal feed, grains, cereals, peat moss,
scrap stqéilc?aded / discharged using quay side cranes with
grab at®cRthents.

CD Chart Dﬁ um, depths in the Port vary with tidal conditions and
all (geopths (and heights) are referenced to an appropriate

m point called “chart datum”.

CDL oal Distributors Limited, also refers to a mooring structure on
the south side of the River Liffey, near the Poolbeg power
station owned by Coal Distributers Limited

CDM CDM Smith, consulting engineers

CEMP Construction Environmental Management Plan

CFRAM Catchment Flood Risk and Management

CIEEM Chartered Institute of Ecology & Environmental Management

CIRIA Construction Industry Research and Information Association

CISS cast-in-steel-shell, concrete piers fabricated within a steel
shell.

CL Conservation Limit, the number of adult fish of a particular
species that are needed to return to a system each year to
spawn in order to maintain a healthy sustainable population in
the system.

CcoO Carbon Monoxide

CcO2 Carbon Dioxide

COg¢q Total estimated greenhouse gas emissions

COSHH Control of Substances Hazardous to Health

CPT Carriage Paid To

CRTN Calculation of Road Traffic Noise
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cSAC
CSO

DAHG
dB(A)

DBT
DDDA
DEDs
DCC
DCIHR
DEHLG

DGPS
DHI
DIN
DMRB
DO
DPC
Dry Bulk
EA
EAL
EC
EEA
EIA
EIS
EMEP

EMS
EPA
EQS
ERBD
ES
ESB

EU
EUNIS
FRA
FRAM
GDA
GDP
GES
GGBS
GLVIA
GPS
GSI
GHG
Gross tonnes

Candidate Special Area of Conservation
Central Statistics Office
Department of Arts, Heritage and the Gaeltacht
Decibel, expression of sound level. The (A) denotes that levels
are “A”- weighted.
Dibutyltin
Dublin Docklands Development Authority
District Electoral Divisions
Dublin City Council
Dublin City Industrial Heritage Record
Department of the Environment Heritage and Local
Government
Differential Global Positioning System
Danish Hydraulic Institute
Dissolved Inorganic Nitrogen
Design Manual for Roads and Bridges
Dissolved Oxygen
Dublin Port Company
Cargoes of free flowing dry solids such as grain or sand
Environment Agency
Environmental Assessment Le¥é|
European Community &
European Environme@i\z@ency
Environmental Im ssessment
Environmental j@h Xt Statement
European éﬁ&\ring and Evaluation Programme, European
policy to i &tﬁ“y and measure air pollutants
Enviropyng®tal Management System
Enviro‘[@?ental Protection Agency
Envigonmental Quality Standard
afedrt River Basin District
Estuarine Species, fish species dependent on estuaries.
Electricity Supply Board, also refers to a mooring structure on
the south side of the River Liffey, near the Poolbeg power
station owned by the Electricity Supply Board
European Union
European Nature Information System
Flood Risk Assessment
Flood Risk Assessment Management
Greater Dublin Area
Gross Domestic Product
Good Environmental Status
Ground Granulated Blast Furnace Slag
Guidelines for Landscape and Visual Impact Assessment
Global Positioning System
Geological Survey of Ireland
Green House Gas

Dublin Port measures cargo tonnage in gross tonne. The CSO
, on the other hand, uses net tonnes. In the case of bulk liquid,
bulk solid and break bulk, gross tonnes and net tonnes are the
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same. For unitised freight (Ro-Ro or Lo-Lo), gross tonnes
includes the weight of the shipping container or trailer; net
tonnes includes the weight of the goods themselves plus
immediate packaging. For port operations, gross tonnes is a
more useful measure as ship carrying capacity, crane handling
capacities and road / rail capacities are determined by gross
tonnage.

HCB Hexachlorobenzene

HD Hydro Dynamic

Hmo Significant wave height

H,S Hydrogen sulphide

HAT Highest Astronomical Tide

Hectare Land areas in Dublin Port are referred to in hectares (where
one hectare is equivalent to 2.47 acres and is equal to
10,000m?).

HGV Heavy Goods Vehicle

HS Hydrographic Surveys Ltd., environmental and hydrographic
survey company

HSA Health and Safety Authority

Hz Hertz, S| unit of frequency. It is defined as the number of
cycles per second of a periodic phenomenon.

ICAN noise and vibration consultangyg’

ICOMOS International Council on Mogftuiments and Sites

ICPSS Irish Coastal Protectig‘n\;&ﬁategy Study

IFI Inland Fisheries Ir

IGSL Ground investi gﬁand geotechnical company

IMO Internationalﬁggﬁime Organization

INFOMAR Integrate‘geQQ pping for the Sustainable Development of
Ireland's: ine Resources.

INSS Irish NagiShal Seabed Survey

IPPC Integgdted Pollution Prevention Control

ISO Indetnational Standards Organisation

ISPS International Ship and Port Security code, originally introduced
by the IMO (International Maritime Organisation) and later
incorporated into EU legislation.

1Ql Infaunal Quality Index, assessment of the ecological status
based on the soft sediment infaunal communities of
transitional and coastal waters.

ITAP Institut flr technische und angewandte Physik GmbH, a
measuring body for noise emission

ITM Irish Transverse Mercator, geographic coordinate system for
Ireland

IUCN International Union for Nature Conservation

IWeBS Irish Wetland Bird Survey

IWDG Irish Whale and Dolphin Group

MS Marine Stragglers, fish species which are fully marine and are
only occasionally found in the lower reaches of estuaries.

JNCC Joint Nature Conservation Committee

L aeq The continuous equivalent A-weighted sound pressure level.
This is an “average” of the sound pressure level.

L Amax This is the maximum A-weighed sound level measured during
a sample period.
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L Amin This is the minimum A-weighted sound level measured during
a sample period.

L night,outside Threshold of night noise exposure for the purposes of
assessing overall annoyance.

LAT Lowest Astronomical Tide

Lo-Lo Lift-on Lift-off , cargo mode which involves shipping containers
lifted on and off ships with quayside cranes

LOI Loss on Ignition, method of calculating organic matter content
of soil samples

LVIA Landscape and Visual Impact Assessment

MARPOL International Convention for the Prevention of Pollution From
Ships

MDS Multidimensional Scaling

MEPC Marine Environment Protection Committee

MHWM Mean High Water Mark

MIKE Coastal process modelling software

MM Marine Migrant, marine fish species that use estuaries
primarily as nursery grounds but usually spawn and spend
much of their adult life at sea, while often returning seasonally
to estuaries when adult.

MMO Marine Mammal Observer, a qualified marine mammal
observer is a visual observe® who has undergone formal
marine mammal observatioo@?aining.

MOLA Murray O Laoire Arch@c&&, architecture company

MRP Molybdate Reactivgﬁq@sphorus

MSFD Marine Strategy oﬁﬁwork Directive

MSL Mean Sea Le\gxﬁé\é}‘

MTL Marine Te@@s Ltd., shipping & forwarding agents

NBDC Nationa&’@&&iversity Data Centre

NCEHD Nation ivil Engineering Heritage Database

NCT Natiqgtal Car Test

NHA Naftiral Heritage Area

NIEA I&orthern Ireland Environment Agency

NIR Natura Impact Report

NMI National Museum of Ireland

NNG Night Noise Guideline

NO, Nitrogen Dioxide

NO, Oxides of nitrogen

NPWS National Parks and Wildlife Service

NQE North Quay Extension

NRA National Roads Authority

NSS National Spatial Strategy

NTS Non-Technical Summary

NTS Not To Scale (drawings)

oD Ordnance Datum

ODOM Single frequency portable hydrographic echo sounder

OEE Office of Environmental Enforcement

OMP Odour Management Plan

OoPW Office of Public Works

OSPAR Convention of fifteen Governments of the western coasts and
catchments of Europe, together with the European Union,
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aiming to protect the marine environment of the North-East
Atlantic.

P&O Ferry operators

Pa Pascal, Sl derived unit of pressure. It is a measure of force per
unit area, defined as one Newton per square meter.

PAH Poly Aromatic Hydrocarbon

PCB Polychlorinated Biphenyl

PPV Peak Particle Velocity

pNHA Proposed Natural Heritage Area

PM, s Particles measuring 2.5um or less

PMig Particles measuring 10um or less

PSA Particle Size Assessment

PSD Particle Size Distribution

pSPA proposed Special Protected Area

PTS Permanent Threshold Shift, a permanent elevation of the
hearing threshold due to noise exposure

Ramsar Convention on Wetlands of International Importance, an
intergovernmental treaty that provides the framework for
national action and international cooperation for the
conservation and wise use of wetlands and their resources.

RMP Record of Monuments and Placgs

RNLI Royal National Lifeboat Insti&}ff’on

RPII Radiological Protectio\ ]ngﬁute of Ireland

RPS Rural Planning Serv'o%(o onsulting engineers

RPS Record of Protec «@tructures

Ro-Ro Roll-on RoIIT%@?\’@\\’rgo mode which includes freight trailers,
tourist vehig&g@nd trade car imports all of which are driven on
or off ferr\i@;&pecialised ships.

SAC Speciaﬁ&.@% of Conservation

SECA Sulphgﬁ‘ﬁmission Control Area

SEA Stragégic Environmental Assessment

SEPA ségttish Environmental Protection Agency

SEL Sound Exposure Level, the constant sound level in one
second, which has the same amount of acoustic energy as the
original time-varying sound i.e., the total energy of a sound
pulse

SFPA Sea Fisheries Protection Authority

SMRU Sea Mammal Research Unit

SNIFFER Scotland and Northern Ireland Forum for Environmental
Research

S0, Sulphur Dioxide

SPA Special Protection Area

SPL Sound Pressure Level, a logarithmic measure of the effective
sound pressure of a sound relative to a reference value.

S/S Solidification/Stabilisation, remediation technology that relies
on the reaction between a reagent and soil to reduce the
mobility of contaminants

SSC Suspended Sediment Concentration

SW Spectral Wave, simplification of surface conditions giving the
distribution of wave energy among different wave frequencies
of wave-lengths on the sea surface.

TEN-T Trans-European Transport Networks, a set of integrated
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TEU

TICCIH

Tm
TSAS
TBT
TBM
TSP
TTS

UN
UNESCO

Units Unitised

international road, rail, air and water transport networks in
Europe.

Twenty Foot Equivalent Unit. Shipping containers come in
many lengths including 20", 30”, 40” and 45”. TEU is used as
an industry standard measurement for containers where a 20”
is 1.0 TEU , a 40" 2.0 TEU and so forth. The TEU
measurement particularly is useful when specifying container
ship or container terminal capacities.

The International Committee for the Conservation of the
Industrial Heritage

Mean wave period

Trophic Status Assessment Scheme

Tributyltin

Temporary Benchmark

Total Suspended Particulate

Temporary Threshold Shift, a temporal elevation of the hearing
threshold due to noise exposure

United Nations

United Nations Educational, Scientific and Cultural
Organisation

Freight can be in the form of shipping containers or trailers.
The sizes of shipping contairgfs vary and are measured in
terms of TEU . Trailers xary to a lesser extent and are
generally 13.6m long, {Ergﬂers are shipped either accompanied
(by a road tracto and driver) or unaccompanied. In
general each u&ﬂ unitised freight moved by road will
generate at Iqﬁ‘&%ne HGV movement into the Port and a
second one@@f the Port.

URPACTII Program(ﬁﬁéfﬁnded by the European Regional Development
Fund lop a strategy for the development of cruise traffic
and thgcﬁ ban regeneration of city ports.

USEPA Unitgd States Environmental Protection Agency

UTC ¢dordinated Universal Time

UWWT Urban Waste Water Treatment

VDV Vibration Dose Value

VMU Vertical Mixed Use

VOC Volatile Organic Compound

W Historic shipwreck inventory

WFD Water Framework Directive

WHO World Health Organisation

y-HCH Lindane

ZVI Zone of Visual Influence
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This Environmental Impact Statement was prepared by:

RPS
Elmwood House
74 Boucher Road

Belfast

BT12 6RZ

Telephone 048 90 667914

Facsimile 048 90 668286

email Ireland@rpsgroup.com
Web www.rpsgroup.com/ireland
On behalf of:

Dublin Port Company

Port Centre

Alexandra Road

Dublin 1

Telephone 01 887 6000
Facsimile 01 836 5142
email info@dublinport.ie
Web www.dublinport.ie

The following sub-consultants carried out specialist studies:

ADCO Ltd
Aquatic Services Unit

Coastal and Marine Research Group

Natura Environmental Consultants
MacCabe Durney Barnes
Macroworks

Dr. Colin Rynne, UCC

Archaeology

Fisheries and Benthic Ecology
Marine Mammals

Birds

Planning

Photomontages

Industrial Archaeological Heritage

DUBLIN PORT COMPANY
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Contact us at

Belfast
Elmwood House
74 Boucher Road
Belfast

BTI12 6RZ

Tel: +44 28 90667914

Global Office
Locations

Australia

Brazil

Canada

Russia

South East Asia

The Netherlands

United Arab Emirates
United Kingdom

United States of America
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