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Archaeological and Cultural Heritage

Introduction
This chapter examines the potential impact on the archaeological and cultural
heritage resource of the proposed bridge over the River Suir in Waterford city. The
proposed bridge will join from the northern wharf to Meagher’s Quay to the south.
The assessment was carried out by Irish Archaeological Consultancy Ltd (Barry
Fitzgibbon MA, MIAI), on behalf of Waterford City and County Council.
This study determines, as far as reasonably possible from existing records, the
nature of the archaeological resource within the proposed development area using
appropriate methods of study. In order to provide an appropriate archaeological
context, the wider vicinity was also examined. Desk-based assessment is defined as
a programme of study of the historic environment within a specified area or site that
addresses agreed research and/or conservation objectives. It consists of an analysis
of existing written, graphic, photographic and electronic information in order to
identify the likely heritage assets, their interests and significance and the character of
the study area, including appropriate consideration of the settings of heritage assets
(CIfA 2014). This leads to the following:
•

Determining the presence of known archaeological heritage sites that may be
affected by the proposed development;

•

Assessment of the likelihood of finding previously unrecorded archaeological
remains during the construction programme; and

•

Suggested mitigation measures based upon the results of the above research.

The assessment involved detailed interrogation of the archaeological, historical and
architectural background of the development area. This included information from
the Record of Monuments and Places (RMP) of County Waterford, the County and
City Development Plans, the topographical files of the National Museum of Ireland
and cartographic and documentary records. Aerial photographs of the assessment
area held by Ordnance Survey Ireland were also consulted. A field inspection was
carried out during March 2018 in an attempt to identify any known cultural heritage
sites and previously unrecorded features, structures and portable finds within the
study area.
An impact assessment and a mitigation strategy have been prepared. The impact
assessment is undertaken to outline potential adverse impacts that the proposed
bridge may have on the cultural heritage resource, while the mitigation strategy is
designed to avoid or reduce such adverse impacts.
Definitions
In order to assess, distil and present the findings of this assessment, the following
definitions apply. ‘Cultural Heritage’ where used generically, is an over-arching term
applied to describe any combination of archaeological and cultural heritage features,
where –
•

the term ‘archaeological heritage’ is applied to objects, monuments, buildings
or landscapes of an (assumed) age typically older than AD 1700 (and recorded
as archaeological sites within the Record of Monuments and Places);

•

the term ‘cultural heritage’, where used specifically, is applied to other (often
less tangible) aspects of the landscape such as historical events, folklore
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memories and cultural associations. This designation can also accompany an
archaeological or architectural designation.

14.2

Methodology
This study determines, as far as reasonably possible from existing records, the
nature of the cultural heritage resource within the area of the proposed development
using appropriate methods of study. The methodology for predicting and assessing
impacts is presented in Appendix 14.3 and the mitigation strategy for cultural heritage
resources is presented in Appendix 14.4.

14.2.1 Guidance and Legislation
The following legislation, standards and guidelines were consulted as part of the
assessment.
•

National Monuments Acts, 1930-2014;

•

The Planning and Development (Strategic Infrastructure) Bill, 2006;

•

Heritage Act, 1995;

•

Environmental Protection Agency (EPA) 2015 Advice Notes on Current
Practice (in the preparation of Environmental Impact Statements) (Draft Sept.
2015). Dublin, Government Publications Office;

•

Draft Guidelines on the Information to be Contained in Environmental Impact
Assessment Reports (EIAR) (EPA 2017). Dublin: Government Publications
Office;

•

Guidelines on the Information to be Contained in Environmental Impact
Statements, (EPA, 2002);

•

Advice notes on Current Practice in the Preparation of Environmental Impact
Statements, (EPA, 2003);

•

Frameworks and Principles for the Protection of the Archaeological Heritage,
1999, (formerly) Department of Arts, Heritage, Gaeltacht and Islands;

•

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

•

Architectural Heritage Protection: Guidelines for Planning Authorities, (2011),
(formerly) Department of Arts, Heritage and the Gaeltacht; and

•

Transport Infrastructure Ireland (TII) Guidelines for the Assessment of
Archaeological Heritage Impacts of National Road Schemes, 2005.

Appendix 14.2 presents a list of the legislation protecting the archaeological
resource.
14.2.2 Consultation
Following the initial research, a number of statutory and voluntary bodies were
consulted to gain further insight into the cultural background of the baseline
environment, receiving environment and study area, as follows:
•
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•

National Museum of Ireland, Irish Antiquities Division: topographical files of
Ireland;

•

Waterford Council: Planning Section; and

•

Historical and Ordnance Survey Maps.

14.2.3 Desktop Study
The following sources were examined and a list of areas of archaeological and
cultural heritage potential was compiled:
•

Record of Monuments and Places for County Waterford;

•

Sites and Monuments Record for County Waterford

•

National Monuments in State Care Database;

•

Preservation Orders;

•

Register of Historic Monuments;

•

Topographical files of the National Museum of Ireland;

•

Cartographic and written sources relating to the Proposed Scheme;

•

Documentary sources;

•

Aerial photographs;

•

Waterford City Development Plan 2013-2019; and

•

Excavations Bulletin (1970–2017).

Record of Monuments and Places (RMP) is a list of archaeological sites known to the
National Monuments Service, which are afforded legal protection under Section 12 of
the 1994 National Monuments Act and are published as a record.
Sites and Monuments Record (SMR) holds documentary evidence and field
inspections of all known archaeological sites and monuments. Some information is
also held about archaeological sites and monuments whose precise location is not
known e.g. only a site type and townland are recorded. These are known to the
National Monuments Service as ‘un-located sites’ and cannot be afforded legal
protection due to lack of locational information. As a result, these are omitted from
the RMP. SMR sites are also listed on a website maintained by the Department of
Culture, Heritage and the Gaeltacht (DoCHG) – www.archaeology.ie.
National Monuments in State Care Database is a list of all the National Monuments in
State guardianship or ownership. Each is assigned a National Monument number
whether in guardianship or ownership and has a brief description of the remains of
each monument. The Minister for the DoCHG may acquire National Monuments by
agreement or by compulsory order. The state or local authority may assume
guardianship of any national monument (other than dwellings). The owners of
national monuments (other than dwellings) may also appoint the Minister or the local
authority as guardian of that monument if the state or local authority agrees. Once
the site is in ownership or guardianship of the state, it may not be interfered with
without the written consent of the Minister.
Preservation Orders List contains information on Preservation Orders and/or
Temporary Preservation Orders, which have been assigned to a site or sites. Sites
deemed to be in danger of injury or destruction can be allocated Preservation Orders
under the 1930 Act. Preservation Orders make any interference with the site illegal.
Temporary Preservation Orders can be attached under the 1954 Act. These perform
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the same function as a Preservation Order but have a time limit of six months, after
which the situation must be reviewed. Work may only be undertaken on or in the
vicinity of sites under Preservation Orders with the written consent and at the
discretion of the Minister.
Register of Historic Monuments was established under Section 5 of the 1987
National Monuments Act which requires the Minister to establish and maintain such a
record. Historic monuments and archaeological areas present on the register are
afforded statutory protection under the 1987 Act. The register also includes sites
under Preservation Orders and Temporary Preservation Orders. All registered
monuments are included in the Record of Monuments and Places.
Topographical files of the National Museum of Ireland is the national archive of all
known finds recorded by the National Museum. This archive relates primarily to
artefacts but also includes references to monuments and unique records of previous
excavations. The find spots of artefacts are important sources of information on the
discovery of sites of archaeological significance.
Cartographic and Written sources are important in tracing land use development
within the development area as well as providing important topographical information
on areas of archaeological potential and the development of buildings. Cartographic
analysis of all relevant maps has been made to identify any topographical anomalies
or structures that no longer remain within the landscape. The cartographic sources
consulted during this assessment are described in Section 14.3.3 and include:
•

William Petty’s Down Survey Map, Waterford Liberties, 1654-56;

•

Map of Waterford from 1673 (reproduced in Ryland 1824);

•

Richards and Scale’s Plan of the City and Suburbs of Waterford, 1764; and

•

Ordnance Survey 6-inch and 25inch maps of County Dublin (1837, 1871, 1907)

Documentary sources were consulted to gain background information on the
archaeological, architectural and cultural heritage landscape of the proposed
development area.
Aerial photographic coverage is an important source of information regarding the
precise location of sites and their extent. It also provides initial information on the
terrain and its likely potential for archaeology. A number of sources were consulted
including aerial photographs held by the Ordnance Survey and Google Earth.
Development Plans contain a catalogue of all the Protected Structures, Architectural
Conservation Areas (ACAs) and archaeological sites within the county. The
Waterford City Development Plan (2013–2019) was consulted to obtain information
on cultural heritage sites in and within the immediate vicinity of the proposed project.
Excavations Bulletin is a summary publication that has been produced every year
since 1970. This summarises every archaeological excavation that has taken place
in Ireland during that year. Up until 2017 and since 1987 this publication has been
edited by Isabel Bennett. This information is vital when examining the archaeological
content of any area, which may not have been recorded under the SMR and RMP
files.
This information from 1970 to 2017 is also available online
(www.excavations.ie).
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14.2.4 Field Inspection
A field inspection is necessary to determine the extent and nature of archaeological
and industrial archaeological remains and can also lead to the identification of
previously unrecorded or suspected sites and portable finds through topographical
observation and local information. The archaeological field walking inspection was
carried out on 16th March 2018 and entailed:
•

Inspecting the proposed development area and its immediate environs;

•

Noting and recording the terrain type and land usage;

•

Noting and recording the presence of features of archaeological and/or
industrial archaeological significance;

•

Verifying the extent and condition of any recorded sites; and

•

Visually investigating any suspect landscape anomalies to determine the
possibility of them being of anthropogenic origin.

14.2.5 Underwater Archaeological Assessment
The aim of the underwater archaeological impact assessment was to determine the
significance of the known archaeology, identify previously unrecorded archaeology;
and to recommend mitigation measures to minimise any negative impacts of the
redevelopment project on potential archaeological remains.
The underwater
archaeological impact assessment report is presented in Appendix 14.5.
In addition to the sources listed in 14.2.3, the Shipwreck Inventory of Ireland was
consulted. The information contained within the inventory was gathered from a broad
range of cartographic, archaeological and documentary sources, and each entry in
the Inventory gives information on the ship’s name, type of vessel, port of origin,
owner’s name, cargo, date of loss and other relevant information where available.
A marine geophysical survey was undertaken by Hydromaster Ltd. in September
2018. The acoustic survey was conducted with a Reson Teledyne T-50 P
Multibeam, ultra-high resolution Multibeam Echosounder. The magnetic survey was
conducted with a Marine Magnetics SeaSPY Magnetometer, well suited for the
detection and mapping of all sizes of ferrous objects.
A dive survey was also undertaken in September 2018 by a five-person team
including dive supervisor, dive tender, stand-by diver and diver.

14.3

Description of Receiving Environment

14.3.1 Archaeological and Historical background
Although very recent discoveries may push back the date of human activity by a
number of millennia (Dowd and Carden, 2016), the Mesolithic period (c. 70004000BC) is the earliest time for which there is clear evidence of prehistoric activity in
Ireland. During this period people hunted, foraged and gathered food and appear to
have had a mobile lifestyle. Evidence of permanent settlement during this period is
rare, although Mesolithic deposits are typically found within riverine and coastal
areas. The first evidence of human occupation in the Waterford area dates to the
Mesolithic Period, as seen by the large quantities of Late Mesolithic implements,
around 5000 BC, found during the Bally Lough project (Zvelebil et al., 1996). The
River Suir would have been an excellent resource for people to utilise in terms of
food, water and transport during the prehistoric period.
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During the Neolithic period (c. 4000–2400 BC) communities became less mobile and
their economy became based on the rearing of stock and cereal cultivation. This
transition was accompanied by major social change. Agriculture demanded an
altering of the physical landscape. Forests were cleared and field boundaries
constructed. There was a greater concern for territory, which saw the construction of
large communal ritual monuments called megalithic tombs, which are characteristic
of the period. A number of Neolithic tombs are located in the vicinity of Waterford
City, such as the portal tomb (WA017-016) located at Ballindud, c. 3.8km to the south
and a megalithic structure (WA018-004), located at Ballygunnertemple, c. 5.3km to
the southeast.
The Bronze Age in Ireland was marked by the use of metal for the first time. As with
the transition from Mesolithic to Neolithic, the transition into the early Bronze Age
was accompanied by changes in society. Megaliths were replaced in favour of
individual, subterranean cist or pit burials that were either in isolation or in small
cemeteries. These burials contained inhumed or cremated remains and were often,
but not always, accompanied by a pottery vessel. Settlement traces from the Bronze
Age (2500–800 BC) are plentiful in the area surrounding Waterford City, ranging from
wedge tombs and cist burials, containing burials accompanied by ‘Food Vessel’
pottery, to large numbers of standing stones to the southwest of the city. There is a
standing stone close to the city at Gibbet Hill (Moore, 1999). A bronze axehead in
the National Museum, Dublin, was found in 1836 in ‘the suburbs of Waterford’.
The most common Bronze Age site within the archaeological record is the burnt
mound or fulacht fiadh. The term fulacht or fulacht fiadh is found in early Irish
literature from at least the 9th century AD and refers to open air cooking places.
Over 4500 fulachta fiadh have been recorded in the country making them the most
common prehistoric monument in Ireland (Waddell, 1998). Even though they may
have functioned as cooking sites, dates in the mid-late Bronze Age (1500–600BC)
show that they significantly predate the cooking sites referred to in early Irish
literature (Brindley & Lanting, 1990). There are a number of recorded burnt mounds
and fulachta fiadh located within the area surrounding Waterford city, the closest of
which is KK046-013001, located c. 1.2km to the east of the proposed bridge.
The foundation of Waterford as a city dates to the Viking Age and the earliest date for
the city itself is generally accepted around AD 912-33. Waterford began as a
defended Viking longphort or ship-fortress and became Ireland's second city after
Dublin. The original name, Vedrarfjordr is an Old Norse name likely meaning ‘windy
fiord’. Its great parchment book (1361–1649) represents the earliest use of the
English language in Ireland for official purposes and demonstrates the importance of
the city as the regionally pre-eminent port in the medieval period. The town
developed from an early fort at Reginald’s Tower, along the ridge of high ground
which eventually became High Street and Peter Street. It was laid out in a regular,
chequered street pattern. Excavations at the western limit of the early town at
Bakehouse Lane indicate the earliest fortifications comprised an earthen bank,
constructed from the spoil of a deep moat-like ditch topped by a wooden palisade.
Later during the 12th century, just before the Anglo-Norman invasion, the bank was
fortified further by a stone wall (Plate 14.2). Material dated from underneath this
bank gave an approximate date of between 898 and 920 AD (Scully, unpublished).
The proposed bridge is to be located to the north west of the ‘Viking Triangle’ (as
now defined). Originally the triangle extended between Reginald’s Tower and
Martin’s Gate to the site of Turgesius’ Tower, at the river end of Barronstrand Street
(Scully, 2013a). Recently the ‘Viking Triangle’ has been reduced to indicate a
smaller area with Colbeck Street and Bishop’s Palace at the base (ibid.).
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The Waterford City Development Plan (2013–2019) describes the ‘Viking Triangle’
(or the Trinity Within Architectural Conservation Area) as:
“set on the north-eastern edge of promontory where the Suir once met the
confluence of John’s Pill (now The Mall). This area would have been where the
Viking longphort was founded. This would have been the lowest point of the
landscape. Later Dundory Fort, which adjoined and included Reginald’s Tower,
was built in this area providing us with the Viking Core of the City. This section of
the Trinity Within ACA is the oldest continuously-populated urban area in Ireland.
Therefore, the area is of particular Historical and Archaeological significance and
falls wholly within the City’s Zone of Archaeological Potential. Archaeological
excavations within this locality have revealed a wealth of artefacts and
architectural features dating back to the Viking and Medieval periods. The name
of the ACA is generated from its location in the Parish of Trinity Within”.
In 1170, the city was captured by Anglo-Norman forces led by Richard de Clare,
known as ‘Strongbow’, and Dermot McMurrough, King of Leinster. King Henry II
landed there the following year and received the submissions of the kings of
Desmond and Thomond (Bradley & Halpin, 1992). Waterford was retained by the
Crown as a royal city and under this royal patronage it developed into one of the
most important and prosperous towns in medieval Ireland. Waterford continued to
thrive and prosper and between 1224 and 1246 three murage grants were given to
Waterford to increase the walled area of the city and to accommodate the growing
population which had reached the height of its power by the early 14th century under
the reign of King Edward I (McEneaney 2001, 23, Plate 14.2).
During the 13th and 14th centuries, Waterford and New Ross accounted for more
than half of all Irish trade (ibid.). Trade rivalry between these two towns continued
from the 13th to the 16th century. Waterford was involved in the trading of wine with
Bordeaux, including acting as an entrepot, such as in 1300 when 3000 hogsheads of
wine were re-exported to supply King Edward l’s army in Scotland (Barry, 1995) as
well as with towns such as Southampton, Chester and Bristol.
The medieval period was characterised by the foundation of a large number of
ecclesiastical sites throughout Ireland in the centuries following the introduction of
Christianity in the 5th century AD. These early churches tended to be constructed of
wood or post-and-wattle. Between the late 8th and 10th centuries, mortared stone
churches gradually replaced the earlier structures. Many of the sites, some of which
were monastic foundations, were originally defined by an enclosing wall or bank. In
addition to the cathedral, there were seven parish churches in Waterford city, the
closest of which to the proposed development is St Peter's (WA009-005023) dating
to at least 1314, located c. 290m to the south, but also including the parish church of
St Olave's (WA009-005022). This is likely to have been a pre-Anglo-Norman
foundation, although the earliest reference to it dates to 1407. It is located c. 315m to
the southeast of the proposed bridge.
Various orders such as the Augustinians, Franciscans, Benedictines, Dominicans,
and Knights Hospitallers set up monasteries and hospitals in Waterford City and its
surrounds. The Dominican priory of St Saviour (WA009-005031) located c. 167m to
the southeast, was established by 1230 within the Anglo-Norman defences of the
Viking city. Other such religious houses include the Franciscan friary (WA009005032), located c. 360m to the southeast and the Benedictine Priory (WA009005030) located c. 600m to the south. The Augustinian priory of St Catherine
(WA009-005029), located c. 645m to the southeast was founded before 1200 and
was later claimed by King John as one of his foundations. St Bridgit's church
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(WA009-005027), located c. 570m to the southeast, was granted to the Knights
Templar in 1224 and later to the Knights Hospitallers in 1313.
A number of medieval houses are listed within the RMP records of Waterford City
including seven located within a 250m radius of the proposed bridge (Plate 14.1 and
Table 14.1). The closest is a medieval house (WA009-005051), located c. 172m
southeast. By the end of the medieval period, the walled area of the town had nearly
doubled in size (Barry, 1995).

Plate 14.1

Extract from RMP map showing the location of the proposed
development (red), recorded monuments (blue) and previous
archaeological investigations (green)

Waterford remained the second city in Ireland throughout the 16th century, through a
flourishing trade industry. This declined by the end of the century due to the
curtailment of trade with Spain and the situation worsened during the religious and
social upheavals of the 17th century. The city was later revived by a new quay
construction in the early 18th century, which involved the demolition of waterfront
fortifications and half-timbered houses in the area. This was undertaken during the
mayoralty of David Lewis Esq.; Ryland states that ‘the quay was greatly enlarged, by
throwing down the town walls. He also threw down Baron-strand gate; filled the great
ditch, which then joined that gate and the town wall; and made a communication
between the old quay and the new. The present quay and several of the fine
buildings on it, including the exchange, were commenced in his time’ (Ryland 1824,
178-9).
The city began to spread onto reclaimed ground beyond the medieval walls. Smith
noted that in 1746 Waterford’s Quays were over half a mile long and paved and
faced with cut stone; it was over 40 feet wide in parts and was fully equipped with the
infrastructure expected of a major European port (Smith 1746). The quay allowed for
trade with North America as well as with England and the Continent. A bridge built
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across the River Suir in 1793 greatly improved communications with the hinterland to
the north, which had been hitherto cut off from the bustling city to the south.
The period of economic depression which followed the Napoleonic wars led to a
collapse of trade in some sectors. The city became industrialised with the
development of steam power and the advent of railway, with as many as six lines into
and out of the city.
14.3.2 Summary of Previous Archaeological Fieldwork
A review of the Excavations Bulletin (1970−2017) has shown that while no
archaeological investigations have been undertaken on either the northern or
southern sites of the proposed bridge, a number of archaeological excavations have
been carried out within the surrounding area. Further to the south and southeast,
multiple excavations have been carried out within the medieval core of the city.
Excavation at Little Patrick St. and Barronstrand St., c. 200m to the south of the
southern site of the proposed bridge, in 1992 revealed fragmentary remains of
medieval floors and plots dating from the mid-12th to the early 13th century. This
was overlaid by two levels of mid-13th century ironworking and 19th-century walls
and drains (Bennett, 1993: 219, Licence Ref.: 92E0210). This site has been listed in
the Record of Monuments and Places as WA009-005061.
Nearby archaeological testing was undertaken at Nos 31, 32 and 33 Great Georges
Street, c. 170m to the southwest of the proposed bridge (Bennett, 2014:413, Licence
Ref.: 14E0315). The original Anglo-Norman town wall is upstanding to the southeast
of the site, see Plate 14.2. The excavation confirmed that the projected line of the
town wall crosses the street and also found the interior of No. 31 to be a backfilled
brick-built cellar. No archaeological deposits were present in No. 30.

Plate 14.2

The Anglo-Norman town walls of Waterford
development area circled (McEneaney 2001, 95)

with

proposed

Archaeological testing (08E0190) at the rear of No. 9, George's St., c. 175m to the
southwest of the proposed bridge, uncovered evidence of a medieval pit (visible
dims. 1.5m x 1m; D 0.6m) extending beyond the site (Bennett, 2008: 1245). This site
has been listed in the Record of Monuments and Places as WA009-005130.
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Archaeological testing at the junction of Exchange St. and High St., c. 225m to the
southeast of the proposed bridge was undertaken in 1984 and 1985. This exposed
17th century features including a laneway, a courtyard with a well, ovens and a
drainage system. This site has been entered into the Record of Monuments and
Places (WA009-05044). Earlier material dating from the 12th to the 14th centuries,
mainly comprising pits, trackways and hearths, was also uncovered (Bennett,
1985:55). This site was subject to further investigation in 2001 when archaeological
testing was undertaken (Licence Ref.: 01E0515).
This established that no
archaeological remains of the ancient High Street frontage survived but an area to
the north contained remains from the 12th–18th centuries (Bennett, 2001:1250).
During extensive excavations in Waterford City, a series of rubbish pits were found c.
245m southeast of the proposed bridge. Numbering a total of 496 pits, they were
classified into six types-unlined (415), clay-lined (5), wattle-lined (24), timber-lined
(14), stone-lined (37), and a single pit lined with oak chips. Timber-lined pits dated to
the late 11th/early 12th century, while the stone-lined pits likely dated to the 13th
century. Also found were 20 ovens, often simple flat stones embedded in clay and
surrounded by low walls with extensive oxidisation of the clay, mainly dating from the
13th to the 15th centuries. Ten kilns were also recorded, the majority of which were
keyhole-shaped and dated to the 13th and 14th century. The majority were used for
drying corn, but lime production and two post medieval clay-pipe kilns were also
recorded. These sites were entered into the Record of Monuments and Places as
WA009-005060 and WA009-005126 respectively.
14.3.3 Cartographic Analysis
William Petty’s Down Survey Map, Waterford Liberties, 1654-56
This map does not show the area of proposed development in great detail, see Plate
14.3. Waterford city is shown as a well-developed town with a clear street lay out and
numerous ecclesiastical structures. St Catherine’s Abbey, located c. 665m to the
southeast, is marked clearly and named on this map. The estuarine defences are
marked as Watergate. The proposed development is located to the east of this
structure. The surrounding landscape is mapped by parish. The city does not
extend to the northern bank of the River Suir in this map. Everything north of the
river is considered as part of County Kilkenny. The northern site of the proposed
bridge is located in Kilcleheene. The gibbet (KK046-007), located c. 600m to the
northwest of the proposed bridge, is marked and annotated on this map.

Ref: 16.169

Page 14/10

Roughan & O’Donovan
Consulting Engineers

River Suir Sustainable Transport Bridge
Environmental Impact Assessment Report

Plate 14.3

Extract from the Down Survey Map (1654-6) showing the approximate
location of the proposed development area

Map of Waterford from 1673 (Reproduced by John Murray 1821)
This map of Waterford shows the city walls running along the south bank of the river,
where the proposed development is due to be located, as presented in Plate 14.4. A
narrow quay is depicted beyond these walls with a series of piers and slips extending
into the river. Barronstrand Street is referred to as “Barry’s Strand”, at the northern
end of which stood a mural gate referred to as “Barry’s Strand Gate”. To the
immediate west of the approximate location of the proposed development is a mill
building with a single waterwheel, fed by a mill race. To the east of the proposed
development area is a slip or stream.
Richards and Scale’s Plan of the City and Suburbs of Waterford, 1764
Significant development works were carried out along the quays during the early 18th
century, greatly increasing its length and capacity to berth ships, as presented in
Plate 14.5. This map depicts the area around the proposed development, including
these developments, in reasonably good detail. As per the historical record, it can be
seen that the city wall has been demolished from Barronstrand Street eastwards.
The quay has been expanded in a westerly direction. At the approximate site of the
proposed southern bridge landing, a structure called a “Fishhouse” was constructed.
The northern bank of the river is undeveloped at this stage.
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Extract from 1673 Map of Waterford (reproduced in 1823)
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Plate 14.5

Extract from Richard’s and Scale map (1764), showing the approximate
location of the proposed development area

First Edition Ordnance Survey Map, 1839-41, scale 1:10,560
The first edition Ordnance Survey map is the first available cartographic source to
show the area of the proposed development in great detail, as presented in Plate
14.6. It is the first instance where “Coal Quay” and “Meaghar’s Quay” are labelled.
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The Fishhouse is no longer depicted. Tidal silt build-ups are shown on both the north
and south bank. The northern site of the proposed bridge is located in the townland
of Ferrybank with dockland stores to the west and a flour mill to the east. The
demesne estate Sion Lodge is located to the immediate north. The northern bank of
the River Suir has a narrow belt of dockland and industry separating the river from
the extensive demesne estates to the north.

Plate 14.6

Extract from the first edition Ordnance Survey map (1837), showing
the landscape containing the proposed development

Plate 14.7

Extract from the 24-Inch edition Ordnance Survey map (1908), showing
the landscape containing the proposed development
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Ordnance Survey Map, 1897-05, scale 1:1,056
The greatest change in this later map is that the Fishguard and Rosslare Railway
adjacent to the northern site of the proposed bridge has been constructed by this
point, see Plate 14.7. There are no other significant changes to note within the
vicinity of the proposed bridge.
14.3.4 City Development Plan
The Waterford City Development Plan (2013–2019) recognises the statutory
protection afforded to all RMP sites under the National Monuments Legislation
(1930–2014).
“Waterford City contains 111 Recorded Monuments protected under the National
Monuments Act 1930-2004. A significant number of archaeological sites and
monuments have been added to the Record of Monuments and Places as a
result of excavations in the City in recent years. The development of three
museums in the Viking Triangle area of the City in 2011 testifies to the
importance of Waterford’s cultural heritage”.
The development plan lists a number of aims and objectives in relation to
archaeological heritage, as presented in Appendix 14.2. It is a policy of the
Waterford City Development Plan to promote the in-situ preservation of archaeology
as the preferred option where development would have an impact on buried
artefacts. Where preservation in-situ is not feasible, sites of archaeological interest
shall be subject to archaeological investigations and recording in line with best
practice, in advance of redevelopment. A total of 17 RMPs sites are located within a
c. 250m radius of the proposed bridge location, all south of the River Suir, as
presented in Table 14.1, Figure 14.1 of Volume 3 and Plate 14.1. The RMPs are
also presented in Appendix 14.1. This includes the zone of the archaeological
potential for the town (WA009-005), in which the southern side of the proposed
bridge is located. Twelve of these sites are scheduled for inclusion in the next
revision of the Record of Monuments and Places (RMP).
Table 14.1

RMP No.

Recorded Archaeological Sites (RMPs) within 250m of the
Proposed Sustainable Transport Bridge
Classification

Location

Distance to Southern Site
of Proposed Bridge

WA009-005

Historic town

Waterford City

Site is partially within zone

WA009-005116

Tomb - effigial

Waterford City

c. 165m southeast

WA009-005031

Religious house Dominican friars

Waterford City

c. 170m southeast

WA009-005051

House - medieval

Waterford City

c. 170m southeast

WA009-005041

House - 16th century

Waterford City

c. 180m southeast

WA009-005070

Building

Waterford City

c. 190m southeast

WA009-005044

Habitation site

Waterford City

c. 200m southeast

WA009-005061

Habitation site

Waterford City

c. 205m south

WA009-05130

Excavation miscellaneous

Waterford City

c. 210m southwest

WA009-005052

House - medieval

Waterford City

c. 230m southeast

WA009-005053

House - medieval

Waterford City

c. 230m south

WA009-005064

House - medieval

Waterford City

c. 240m south
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RMP No.

Classification

Location

Distance to Southern Site
of Proposed Bridge

WA009-005067

House - medieval

Waterford City

c. 230m south

WA009-005059

House - medieval

Waterford City

c. 240m south

WA009-005060

Excavation miscellaneous

Waterford City

c. 245m southeast

WA009-005054

House - medieval

Waterford City

c. 250m southeast

WA009-005126

Kiln

Waterford City

c. 250m southeast

There are three National Monuments within Waterford City, one of which is in State
Ownership. They are listed in Table 14.2.
Table 14.2

Name

Town Defences

National Monuments within Waterford City within 250m of the
Proposed Sustainable Transport Bridge
National
Monume
nt No.
671

RMP No.

Legal Status

WA009-005002

Guardianship

Description

Town
Defences

Distance to
Southern
Site of
Proposed
Bridge
c. 37m
southwest

There are no monuments that possess Preservation Orders within 250m of the
proposed development.
14.3.5 Aerial Photographic Analysis
Inspection of the aerial photographic coverage of the proposed development area
held by the Ordnance Survey (1995, 2000 and 2005) and Google Earth (2008-2016)
failed to identify any previously unknown features or areas of archaeological potential
due to the urban nature of the landscape.
14.3.6 Stray Finds
The topographic archives held at the National Museum of Ireland contain lists of
artefacts held at the museum or previously seen at the museum and returned to
owner. There are no stray artefacts recorded in the immediate vicinity of the
proposed bridge.
14.3.7 Shipwreck Inventory
While numerous shipwrecks are listed for the coastal water surrounding the Port of
Waterford, none are listed for the specific area under assessment.
14.3.8 Underwater Assessment
An Underwater Archaeological Impact Assessment (UAIA) was carried out by ADCO
in April 2017 under licences 17D0025 and 17R0044. This assessment focused on
the six riverbed impact locations associated with the proposed River Suir Sustainable
Transport Bridge (Piers A-F).
The archaeological work comprised systematic and comprehensive assessment of
the riverbed surrounding the impact locations. The assessment recorded riverbed
topography, provided a detailed account of the existing riverside environment, and
described any riverine features encountered.
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The UAIA confirmed that sections of historic quay (Features F01-F02) and
associated timber wharfing depicted on the OS 25-inch map remain in situ beneath
the concrete quay that currently delineates the north side of the river channel at that
location. In addition, the potential for riverbed deposits to retain material of
archaeological significance is highlighted by the presence of wreck-related material
(Feature F03), comprising two planking timbers and part of a rigging-block from a
sailing vessel. This wreckage was encountered at a point 5.5m southwest of the
proposed location of Pier E, lying outside the impact location associated with the
proposed development as shown in Plate 14.8. There is no indication that further
wreckage is present, with these components most likely having been washed down
from a location further upstream.

Plate 14.8

Location of Feature F03

Due to the slight change of pier locations since the ADCO survey in 2017, F03 is now
located further from the Pier E location and therefore is less likely to be impacted.
Plate 14.9 illustrates Area 5 in yellow as surveyed by ADCO in relation to the new
pier E location.

Plate 14.9

ADCO Area 5 location in relation to final pier location

No further archaeologically or historically significant material, structures, or deposits
were identified as part of the assessment at the six pier impact locations.
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The report recommended no additional requirements for construction-phase
archaeological mitigation as part of the insertion of Piers A, B, E, and F. However, as
the riverbed surrounding Piers D and E will be coffer-dammed and dewatered as part
of the construction process, it is recommended that additional archaeological
inspection of the river bed, within the footprint of the cofferdam, is undertaken. In
addition, archaeological monitoring of any construction works in the vicinity of
Features F01-F02 is recommended, allowing for the appropriate recording of these
features should any unforeseen or secondary impacts occur during the construction
process.
A further underwater impact assessment was carried out in September and October
2018 by Mizen Archaeology. This involved geophysical and dive surveys of the river
crossing and proposed North Quay development.
The geophysical survey revealed a number of acoustic and magnetic targets;
however, none were located within the footprint of the proposed bridge piers
locations or north quay development. Eleven targets were identified within 20m of
the proposed bridge piers and following consultation with the Underwater
Archaeology Unit of the National Monuments Service, a dive survey was undertaken
to investigate a sample of these targets. None of the surveyed features were of
archaeological significance.
A dive survey was also carried out along the north quay development which identified
a 540m section of concrete quay in a state of disrepair. Behind this are the remains
of an older stone-built quay wall extending for c.480m from the bridge. The stone
quay measures between 2.1m and 2.8m in height above the adjacent riverbed. It is
constructed coursed squared limestone blocks. It contains multiple culverts and iron
mooring rings. Some of the original timber fenders survive albeit in a very poor state
of preservation. Multiple repairs and rebuilding phases are visible on the quay wall.
Immediately east of the H & R Quay is a very silted up area of the riverbank. This
mudflat is exposed at low water. The fragmented remains of a timber landing stage
survive here. The structure is not shown on the 1st edition Ordnance Survey map of
1871 but is illustrated on the 2nd edition map of 1907. In addition to the erect wooden
piles, several loose timbers which may have formed part of the landing stage or may
have floated downstream from another structure were noted beside the structure as
well as branches of trees and other debris.
The report recommends that all excavation works should be archaeologically
monitored by experienced, licensed underwater archaeologists with a proven track
record in equivalent, similar type work. Photogrammetry of the stone quay at the
North Quay landing point of the proposed development should also be undertaken in
advance of the commencement of construction works.
14.3.9 Field Inspection
The area of proposed development was inspected during March 2018. Modern
quayside structures are present at both the northern and southern extents of the
proposed development (Plates 14.10-12). The northern extent comprises of a 20th
century concrete quay, supported upon a series of hexagonal steel piles. During this
site visit, access restrictions did not allow for inspection of the two sections of late
19th/early 20th century quay wall identified during the underwater archaeological
assessment. To the south, the quay consists of a very modern poured concrete
structure.
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There was no evidence for previously unrecorded archaeological remains within the
proposed development area.

Plate 14.10

Proposed location of northern landing stage of sustainable transport
bridge, taken from north looking south

Plate 14.11

Location of the proposed bridge, taken from the south looking north
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Proposed location of southern landing stage of proposed bridge, taken
from west looking east

Predicted Impacts

14.4.1 Impact Assessment Methodology
The following impact definitions have been used in this impact assessment as
defined by the Revised Guidelines on the Information to be Contained in
Environmental Impact Statements, (EPA 2017), Section 3.7.7 Definition of Impacts,
Page 42.
•

Imperceptible: An effect capable of measurement but without noticeable
consequences.

•

Not significant: An effect which causes noticeable changes in the character of
the environment but without noticeable consequences

•

Slight Effects: An effect which causes noticeable changes in the character of
the environment without affecting its sensitivities.

•

Moderate Effects: An effect that alters the character of the environment in a
manner that is consistent with existing and emerging trends.

•

Significant Effects: An effect which, by its character, magnitude, duration or
intensity alters a sensitive aspect of the environment.

•

Very Significant: An effect which, by its character, magnitude, duration or
intensity significantly alters the majority of a sensitive aspect of the
environment.

•

Profound Effects: An effect which obliterates sensitive characteristics.
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14.4.2 Potential Impacts
No direct or indirect impacts to any recorded features of terrestrial or underwater
archaeological or historic significance are anticipated as part of the proposed
development. However, groundworks may have a direct negative impact on any
previously unrecorded archaeological features, deposits or artefacts which have the
potential to survive beneath the modern quay structures or in the estuarine silts of the
riverbed. This would be caused by excavation and removal of materials to facilitate
the construction of bridge piers/landings etc.

14.5

Mitigation & Monitoring
It is recommended that removal of any quayside masonry or furniture should be
carried out under archaeological monitoring to facilitate further recording. It may be
deemed appropriate to retain and reuse any elements of particular cultural heritage
significance as part of the development and these can be identified during
archaeological monitoring.
The riverbed surrounding Piers D and E will be enclosed within cofferdams as part of
the construction process. The cofferdams are to be dewatered as part of that
process; it is recommended that an additional archaeological inspection of the
riverbed within the footprint of the cofferdam is undertaken.
Photogrammetry of the stone quay at the North Quay landing point of the proposed
development should also be undertaken in advance of the commencement of
construction works. The photogrammetry survey should be annotated and a record
should be made of the section of quay wall being removed.
All excavation works should be archaeologically monitored by experienced, licensed
underwater archaeologists with a proven track record in equivalent, similar type work.
Should archaeological material, wreckage, timbers or other artefacts be recorded in
the course of the monitoring, the archaeologist will be empowered to recover and
record the material. This may involve the temporary suspension of the work to
recover the material. In the event that excavation works impact on an archaeological
site, the standby archaeological dive team, in place for such eventualities, should be
mobilised to undertake a dive inspection of the impacted site which may lead to
further investigations and / or potentially full excavation.
Please note that all recommendations are subject to approval by the National
Monuments Service of the Heritage and Planning Division, Department of Culture,
Heritage and the Gaeltacht.

14.6

Residual Impacts
Should the above mitigation be undertaken, there are no predicted residual impacts
on the archaeological and cultural heritage resource by the proposed development.

14.7
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RMP/SMR Sites Located Within 250m of the Proposed Development
SMR NO.

WA009-050

RMP STATUS

Yes

TOWNLAND

Waterford City

PARISH

Multiple

BARONY

Waterford City

I.T.M.

N/A

CLASSIFICATION

Historic town

DIST. FROM
DEVELOPMENT

Southern site of Sustainable Transport Bridge is within zone of historic town

DESCRIPTION

N/A

REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05031

RMP STATUS

Yes

TOWNLAND

Waterford City

PARISH

Trinity Within

BARONY

Waterford City

I.T.M.

660694/ 612517

CLASSIFICATION

Religious house - Dominican friars

DIST. FROM
DEVELOPMENT

c. 170m southeast

DESCRIPTION

The Dominican priory of St Saviour was established by 1230 within the AngloNorman defences of the Viking city (WA009-005004). Little is known of its
history until its dissolution in 1541, when it consisted of a nave and chancel, a
belfry and chapel, and associated buildings including a dormitory, chapterhouse,
library, kitchen, storehouse, three halls and various other chambers, as well as a
cemetery and gardens (Archdall, 1786). It was leased to James White after 1541
and was granted to Sir Anthony St Leger in 1599. In the 17th and 18th centuries
the priory functioned as a courthouse.
The remains consist of a nave and chancel with a crossing-tower and south
aisle. The north nave wall has five lancet windows and the south wall has three
pointed arches, now blocked, leading to the south aisle. The pointed west
window is built into a larger embrasure over an inserted 18th-century doorway.
The chancel is featureless and its east and south walls do not survive. The
crossing-tower, now inaccessible, has four storeys and survives almost
complete, except the parapet. Originally access to the tower was by mural stairs
which rose through the north and east walls to the first floor which has access to
the lofts over the nave and chancel — the second and third floors were reached
by wooden ladders. The third floor, or belfry stage, has a twin-light, ogeeheaded opening in each wall. There are mason's marks of simple parallel
incisions on the chamfers of the tower piers to the west, and fragments of an
effigy (WA009-005116) have been recorded from the site (Lumley, 1977), but
cannot now be traced (Bradley et al. 1989).

REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05041

RMP STATUS

Yes
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TOWNLAND

Waterford City

PARISH

Trinity Within

BARONY

Waterford City

I.T.M.

660795/ 612556

CLASSIFICATION

House - 16th century

DIST. FROM
DEVELOPMENT

c. 180m southeast

DESCRIPTION

Late 16th-century building of three bays and three storeys, with two original
fireplaces and a laver. Discovered during the refurbishment of a building on
Exchange St. in 1992 and recorded by B. Murtagh in 1993.

REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05044

RMP STATUS

Yes

TOWNLAND

Waterford City

PARISH

Trinity Within

BARONY

Waterford City

I.T.M.

660770/ 612508

CLASSIFICATION

Habitation site

DIST. FROM
DEVELOPMENT

c. 200m southeast

DESCRIPTION

Excavation by S. Stevens at Exchange St./ High St. in 1984-5 exposed 17thcentury features including a laneway, a courtyard with a well, ovens and a
drainage system. Earlier material dating from the 12th to the 14th centuries,
mainly comprising pits, trackways and hearths, also uncovered (Stevens 1985a,
1985b; Youngs et al. 1985).

REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05051

RMP STATUS

Yes

TOWNLAND

Waterford City

PARISH

Trinity Within

BARONY

Waterford City

I.T.M.

660738/ 612538

CLASSIFICATION

House - medieval

DIST. FROM
DEVELOPMENT

c. 170m southeast

DESCRIPTION

Located off Conduit Lane on the eastern side. This is a barrel-vaulted chamber
(dims. 12m x 4.25m; H 2.5m) entered through an opening in the northern wall
with a window opening in the eastern wall (Bradley et al., 1989).

REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05052

RMP STATUS

Yes

TOWNLAND

Waterford City

PARISH

Trinity Within
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BARONY

Waterford City

I.T.M.

660757/ 612474

CLASSIFICATION

House - medieval

DIST. FROM
DEVELOPMENT

c. 230m southeast

DESCRIPTION

The front of the plots on the south side of High St. had been destroyed by 18thand 19th-century basements in a strip 10m deep along the street front, but
excavation sections taken from beneath High St. suggest that there were
fourteen plots with houses of Dublin Type 1 fronting on to the street. The rear of
these plots had been disturbed by post-medieval pits and an attempt to level the
ground surface, but the remains of structures were recovered at the back of
eight plots. The material dated generally from the late 11th/early 12th century to
the late 12th/early 13th century and consisted of four Dublin Type 2 buildings,
two houses of sill-beam construction, one sunken house close to similar houses
on Olaf St., and one timber house of which only a fragment of the east wall
survived with large uprights and vertical staves (McCutcheon, 1997).

REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05053

RMP STATUS

Yes

TOWNLAND

Waterford City

PARISH

Trinity Within

BARONY

Waterford City

I.T.M.

660698/ 612454

CLASSIFICATION

House - medieval

DIST. FROM
DEVELOPMENT

c. 230m south

DESCRIPTION

The area around Arundel Square which connects the W end of Peter St. and
High St. was excavated to levels corresponding with the destruction of the
Viking bank WA009-005006- in the early 12th century. At least two plots existed
between the north-facing plots on High St. (WA009-005052) and the south
facing plots on Peter St. (WA009-005045). From the late 12th to the early14th
century two sill-beam houses, a timber house and a stone-footed house
occupied these plots (McCutcheon, 1997a).

REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05054

RMP STATUS

No

TOWNLAND

Waterford City

PARISH

Trinity Within

BARONY

Waterford City

I.T.M.

660727/ 612443

CLASSIFICATION

House - medieval

DIST. FROM
DEVELOPMENT

c. 250m southeast

DESCRIPTION

Between Peter St. and High St. a group of six medieval plots which were
isolated from street frontages (called 'Insula North' in Hurley et al., 1997) were
found with evidence for houses at Levels 4 and 5 dating from the 11th to the late
12th century. Six sill-beam houses and one stone and timber house were also
excavated. The latter was constructed around a mortared stone wall, with an

Ref: 16.169

Page App 14.1/3

Roughan & O’Donovan
Consulting Engineers

River Suir Sustainable Transport Bridge
Environmental Impact Assessment Report

outer timber framework on the long walls which is an original feature. Five north
to south orientated joists supported a wooden floor which survived almost
complete, and oak timbers provided dendrochronological dates ranging from the
late 11th to the mid-12th century (McCutcheon and Hurley, 1997).
REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05059

RMP STATUS

No

TOWNLAND

Waterford City

PARISH

Trinity Within

BARONY

Waterford City

I.T.M.

660717/ 612454

CLASSIFICATION

House - medieval

DIST. FROM
DEVELOPMENT

c. 240m south

DESCRIPTION

Stone-walled houses seem to have become standard in Waterford from the mid14th century, and the remains of ten late medieval and post-medieval houses
were recovered by excavation of the area bounded by High St. and Peter St,
Cook Lane and Arundel Square. The foundations of these late medieval/postmedieval houses were cut into the surface of the earlier stratified structures or
the fill of medieval pits. The walls (Wth c. 0.8-1.2m) were very fragmentary and
the full dimensions of the structures could not be recovered (Scully, 1997b).

REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05060

RMP STATUS

No

TOWNLAND

Waterford City

PARISH

Trinity Within

BARONY

Waterford City

I.T.M.

660743/ 612439

CLASSIFICATION

Excavation - miscellaneous

DIST. FROM
DEVELOPMENT

c. 250m to the southeast

DESCRIPTION

During the extensive excavations in Waterford city rubbish pits were found
throughout the stratified levels, and the upper surface of the stratified material
was cut by further pits. There were 496 pits in total, which contained most of the
artefacts from the sites, and they were classified into six types—unlined (415),
clay-lined (5), wattle-lined (24), timber-lined (14), stone-lined (37), and a single
pit lined with oak chips was found. The unlined pits are ubiquitous but timberlined pits only came into use during the late 11th/early 12th century. The stonelined pits are more typical of the 13th century, although they could be cleanedout and re-used at a later date. There was also evidence of twenty ovens mainly
dating from the 13th to the 15th centuries. These appeared as areas of burning
around a shallow pit, sometimes with traces of a circular stone structure. Ten
kilns (WA009-005126-), used either to make lime or to dry corn, were also
recorded. (Hurley and Sheehan 1997; Scully and McEneaney 1997).
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Yes
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TOWNLAND

Waterford City

PARISH

St. Patrick’s

BARONY

Waterford City

I.T.M.

660582/ 612493

CLASSIFICATION

Habitation site

DIST. FROM
DEVELOPMENT

c. 205m south

DESCRIPTION

Excavation on the site of the Savoy Cinema on Little Patrick St. and
Barronstrand St. during 1992 revealed the fragmentary remains of medieval
floors and plots fronting onto Little Patrick St. Eleven levels of activity dating
from the mid-12th to the early 13th centuries were represented. These were
overlaid by two levels of ironworking activity dating to the mid-13th century
and19th-century walls and drains (Bennett, 1993: 219).

REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05064

RMP STATUS

Yes

TOWNLAND

Waterford City

PARISH

St. Patrick’s

BARONY

Waterford City

I.T.M.

660650/ 612442

CLASSIFICATION

House - medieval

DIST. FROM
DEVELOPMENT

c. 240m south

DESCRIPTION

At the rear of Nos. 17 and 18 Broad St., a building survey by Jo Moran
(99E0004) identified earlier fabric in the standing 18th century structures,
together with some timbers that might be medieval. Remains of the 12th or 13th
century defensive bank and its ditch were uncovered in test trenches (Bennett,
1999:852).

REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05067

RMP STATUS

No

TOWNLAND

Waterford City

PARISH

Trinity Within

BARONY

Waterford City

I.T.M.

660677/ 612452

CLASSIFICATION

House - medieval

DIST. FROM
DEVELOPMENT

c. 230m south

DESCRIPTION

Excavation (98E0091) by J. Wren following an assessment by S. McCutcheon
(97E0137) at 9 Arundel Square produced evidence of a sill-beam house which
may be 12th century in date. Later in the 12th or early 13th century an earthen
bank was built on the line of the 13th century city wall, and a section of wall was
recorded which was dug into the bank. Soils accumulated inside the bank, and a
stone-lined cess-pit was excavated partly through the bank. This was closed in
the mid-13th to 14th century (Bennett, 1997:575, 1998:638).
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SMR NO.

WA009-05070

RMP STATUS

Yes

TOWNLAND

Waterford City

PARISH

Trinity Within

BARONY

Waterford City

I.T.M.

660790/ 612544

CLASSIFICATION

Building

DIST. FROM
DEVELOPMENT

c. 190m

DESCRIPTION

Archaeological monitoring (01E0515) at the eastern edge of a large site found
walls associated with medieval pottery on the Exchange St. frontage. These
could be interpreted as houses. They are in the area S of the 16th century
building (WA009-005041; Bennett, 2003:1924).

REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05116

RMP STATUS

Yes

TOWNLAND

Waterford City

PARISH

Trinity Within

BARONY

Waterford City

I.T.M.

660694/ 612517

CLASSIFICATION

Tomb - effigial

DIST. FROM
DEVELOPMENT

c.165m southeast

DESCRIPTION

Effigial fragments. From the Dominican friary (WA009-005031). Two pieces
derived from a limestone female or ecclesiastical effigy are present. Both show
folds of a garment. These appear to be the pieces which Lumley (1977)
suggested were part of a knight effigy (Bradley et al., 1989).

REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05126

RMP STATUS

No

TOWNLAND

Waterford City

PARISH

Trinity Within

BARONY

Waterford City

I.T.M.

660743/ 612439

CLASSIFICATION

Kiln

DIST. FROM
DEVELOPMENT

c. 260m southeast

DESCRIPTION

Nine kilns found during Waterford city excavations, principally located at the
corner of Bakehouse Lane and Peter St. They occupied the later levels and
were frequently disturbed by modern activity and were therefore fragmentary.
Most of the kilns are keyhole-shaped and 13th or 14th century in date. They
were largely used for drying corn, but two post-medieval clay-pipe kilns were
also recorded. In addition at least 20 ovens were recovered from the upper
levels of the excavations. They are often simple flat stones embedded in clay
and surrounded by low walls with extensive oxidisation of the clay (Hurley and
Sheehan, 1997).
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REFERENCE

www.archaeology.ie/ SMR file

SMR NO.

WA009-05130

RMP STATUS

Yes

TOWNLAND

Waterford City

PARISH

St. Patrick’s

BARONY

Waterford City

I.T.M.

660532/ 612523

CLASSIFICATION

Excavation - miscellaneous

DIST. FROM
DEVELOPMENT

c. 210m southwest

DESCRIPTION

Archaeological testing (08E0190) at the rear of 9 George's St. uncovered
evidence of a medieval pit extending beyond the site (Bennett, 2008:1245).
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Legislation Protecting the Archaeological Resource
Protection of Cultural Heritage
The cultural heritage in Ireland is safeguarded through national and international policy
designed to secure the protection of the cultural heritage resource to the fullest possible
extent (Department of Arts, Heritage, Gaeltacht and the Islands 1999, 35). This is
undertaken in accordance with the provisions of the European Convention on the Protection
of the Archaeological Heritage (Valletta Convention), ratified by Ireland in 1997.
The Archaeological Resource
The National Monuments Act 1930 to 2014 and relevant provisions of the National Cultural
Institutions Act 1997 are the primary means of ensuring the satisfactory protection of
archaeological remains, which includes all man-made structures of whatever form or date
except buildings habitually used for ecclesiastical purposes. A National Monument is
described as ‘a monument or the remains of a monument the preservation of which is a
matter of national importance by reason of the historical, architectural, traditional, artistic or
archaeological interest attaching thereto’ (National Monuments Act 1930 Section 2).
A number of mechanisms under the National Monuments Act are applied to secure the
protection of archaeological monuments. These include the Register of Historic Monuments,
the Record of Monuments and Places, and the placing of Preservation Orders and
Temporary Preservation Orders on endangered sites.
Ownership and Guardianship of National Monuments
The Minister may acquire national monuments by agreement or by compulsory order. The
state or local authority may assume guardianship of any national monument (other than
dwellings). The owners of national monuments (other than dwellings) may also appoint the
Minister or the local authority as guardian of that monument if the state or local authority
agrees. Once the site is in ownership or guardianship of the state, it may not be interfered
with without the written consent of the Minister.
Register of Historic Monuments
Section 5 of the 1987 Act requires the Minister to establish and maintain a Register of
Historic Monuments. Historic monuments and archaeological areas present on the register
are afforded statutory protection under the 1987 Act. Any interference with sites recorded on
the register is illegal without the permission of the Minister. Two months notice in writing is
required prior to any work being undertaken on or in the vicinity of a registered monument.
The register also includes sites under Preservation Orders and Temporary Preservation
Orders. All registered monuments are included in the Record of Monuments and Places.
Preservation Orders and Temporary Preservation Orders
Sites deemed to be in danger of injury or destruction can be allocated Preservation Orders
under the 1930 Act. Preservation Orders make any interference with the site illegal.
Temporary Preservation Orders can be attached under the 1954 Act. These perform the
same function as a Preservation Order but have a time limit of six months, after which the
situation must be reviewed. Work may only be undertaken on or in the vicinity of sites under
Preservation Orders with the written consent, and at the discretion, of the Minister.
Record of Monuments and Places
Section 12(1) of the 1994 Act requires the Minister for Arts, Heritage, Gaeltacht and the
Islands (now the Minister for the Department of Arts, Heritage, Regional, Rural and
Gaeltacht Affairs) to establish and maintain a record of monuments and places where the
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Minister believes that such monuments exist. The record comprises a list of monuments and
relevant places and a map/s showing each monument and relevant place in respect of each
county in the state. All sites recorded on the Record of Monuments and Places receive
statutory protection under the National Monuments Act 1994. All recorded monuments on
the proposed development site are represented on the accompanying maps.
Section 12(3) of the 1994 Act provides that ‘where the owner or occupier (other than the
Minister for Arts, Heritage, Gaeltacht and the Islands) of a monument or place included in
the Record, or any other person, proposes to carry out, or to cause or permit the carrying out
of, any work at or in relation to such a monument or place, he or she shall give notice in
writing to the Minister of Arts, Heritage, Gaeltacht and the Islands to carry out work and shall
not, except in the case of urgent necessity and with the consent of the Minister, commence
the work until two months after the giving of notice’.
Under the National Monuments (Amendment) Act 2004, anyone who demolishes or in any
way interferes with a recorded site is liable to a fine not exceeding €3,000 or imprisonment
for up to 6 months. On summary conviction and on conviction of indictment, a fine not
exceeding €10,000 or imprisonment for up to 5 years is the penalty. In addition, they are
liable for costs for the repair of the damage caused.
In addition to this, under the European Communities (Environmental Impact Assessment)
Regulations 1989, Environmental Impact Statements (EIS) are required for various classes
and sizes of development project to assess the impact the proposed development will have
on the existing environment, which includes the cultural, archaeological and built heritage
resources.
These document’s recommendations are typically incorporated into the
conditions under which the proposed development must proceed, and thus offer an
additional layer of protection for monuments which have not been listed on the RMP.
The Planning and Development Act 2000
Under planning legislation, each local authority is obliged to draw up a Development Plan
setting out their aims and policies with regard to the growth of the area over a five-year
period. They cover a range of issues including archaeology and built heritage, setting out
their policies and objectives with regard to the protection and enhancement of both. These
policies can vary from county to county. The Planning and Development Act 2000
recognises that proper planning and sustainable development includes the protection of the
archaeological heritage. Conditions relating to archaeology may be attached to individual
planning permissions.
Waterford Development Plan (2013-2019)
10.1 Archaeological Heritage
Policy:
•

To protect and enhance archaeological monuments and their settings including city
walls, embankments and ditches, gates, bastions or ancillary fortifications, church
sites and associated graveyards and other monuments. (POL 10.1.1)

•

To protect and preserve the archaeological value of underwater archaeology. In
considering development proposals the City Council will take account of rivers, intertidal and sub-tidal environments, and the potential to impact on previously
unrecorded shipwreck, that may be over 100-years old and thus protected under the
National Monuments (Amendment) Act 1987. (POL 10.1.2)

•

To protect the archaeological heritage of the City as a source and instrument for
historical and scientific study. (POL 10.1.3)
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•

To facilitate appropriate guidance in relation to the protection of the archaeological
heritage of the City. (POL 10.1.4)

•

To promote pre-planning consultations in relation to the archaeological heritage with
the Planning Authority and with the National Monuments Service, Department of Arts,
Heritage & the Gaeltacht. (POL 10.1.5)

•

To promote best practice in archaeological excavation and endeavor to ensure the
dissemination of the results of archaeological excavation in a timely and appropriate
manner. (POL 10.1.6)

•

To promote the use of the archaeological heritage of the City as an educational,
cultural and tourism resource and to promote public access and awareness of this
rich archaeological heritage. (POL 10.1.7)

Objectives:
•

To secure the preservation (in-situ or by record) of all sites and features of historical
and archaeological interest. (OBJ 10.1.1)

•

To preserve the integrity of existing archaeological monuments in their settings
including the integrity of city defences and to ensure that development in the vicinity
of a site of archaeological interest does not unduly affect the character of the
archaeological site or its setting by reason of its location, scale, bulk or detailing.
(OBJ 10.1.2)

•

In securing such preservation, and with regard to proposed development and/or
works within or in the vicinity of archaeological monuments in Local Authority or State
ownership or guardianship (i.e. National Monuments) to consult and to have regard
to the advice and recommendations of the National Monuments Service, the
Department of Arts, Heritage & the Gaeltacht, authorization/Ministerial Consent may
be required to proceed under Section 14 of the National Monuments Acts. (OBJ
10.1.3)

•

To seek to retain the existing street layout, including laneways, historic building lines
and traditional plot widths where these derive from medieval or earlier origins. (OBJ
10.1.4)

•

When considering development in the vicinity of upstanding archaeological/historical
monuments, to aim to achieve a satisfactory buffer area between the development
and the monument in order to ensure the preservation and enhancement of the
amenity associated with the presence of upstanding monuments within the historic
urban pattern. (OBJ 10.1.5)

•

• In considering development in the vicinity of all upstanding monuments, including
city defences, or development that may have implications for archaeological heritage,
the Planning Authority will require the preparation and submission of an
archaeological assessment report detailing the potential impact of the development
on the archaeological heritage including upstanding, buried structures and deposits.
The report will also include a visual impact assessment to ensure adequate
consideration of any potential visual impact the proposed development may have on
any upstanding remains. (OBJ 10.1.6)

•

To promote the incorporation of or reference to significant archaeological finds in a
development, where appropriate, through layout, displays, signage, plaques,
information panels or use of historic place names. (OBJ 10.1.7)

•

To provide guidance for developers, based on the experience of the archaeological
environment in Waterford, and guidelines on development issued by the National
Monuments Service, Department of Arts, Heritage & the Gaeltacht and the
Department of the Environment, Community and Local Government, in order to
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ensure that the degree of commitment to a development in terms of finance and
programme, may be planned in relation to Waterford City Development Plan 2013 2019 140 the degree of uncertainty concerning the archaeology and the stages in its
clarification and resolution. (OBJ 10.1.8)
•

To prepare guidance notes/brochures for Developers for key sites in the City Centre
in relation to the treatment of archaeology within such sites and possible mitigation
measures. (OBJ 10.1.9)

10.1.1 The Walled City
Policy:
•

To protect, preserve, conserve and restore, where appropriate, the upstanding
remnants of the city walls and towers. (POL 10.1.8)

•

To protect the essential character and setting of the City Walls and Towers through
the control of the design, location and layout of new development in their vicinity and
through the control of changes of use of lands, by the protection of adjoining
streetscapes and site features where appropriate and by protecting important views
to and from the walls and towers from obstruction and/or inappropriate intrusion by
new buildings structures, plant and equipment, signs and other devices; and where
opportunities arise to create additional views of the walls and towers. (POL 10.1.9)

•

To utilise the City Walls and Towers as an ordering device within the urban form, by
protecting and preserving and maintaining the upstanding elements and by
delineating the line of the defensive system where opportunities arise. (POL 10.1.10)

•

To utilise the City Walls and Towers as an educational and tourism resource and to
facilitate the publication and dissemination of interpretative material to the general
public, and to facilitate public access to the walls and towers. (POL 10.1.11)

Objectives:
•

To preserve the integrity of the City Walls and Towers in their settings. (OBJ 10.1.9)
Waterford City Development Plan 2013 - 2019 141

•

To secure the preservation (in situ) of city walls, embankments, town gates, bastions
or ancillary fortifications or portions thereof. (OBJ 10.1.10)

•

When considering development in the vicinity of city defences, to aim to achieve a
satisfactory buffer area between the development and the city defences in order to
ensure the preservation and enhancement of the amenity associated with the
presence of city defences within the historic urban pattern. (OBJ 10.1.11)

•

To have regard to the preservation and enhancement of the line of the city defences
when considering development proposed in their vicinity. Disturbance, removal and
alteration of the line of city defences shall not be considered appropriate within the
historic core of Waterford City. (OBJ 10.1.12)
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Impact Assessment and the Cultural Heritage Resource
Potential Impacts on Archaeological and Historical Remains
Impacts are defined as ‘the degree of change in an environment resulting from a
development’ (Environmental Protection Agency 2003: 31). They are described as
profound, significant or slight impacts on archaeological remains. They may be negative,
positive or neutral, direct, indirect or cumulative, temporary or permanent.
Impacts can be identified from detailed information about a project, the nature of the area
affected and the range of archaeological and historical resources potentially affected.
Development can affect the archaeological and historical resource of a given landscape in a
number of ways.
•

Permanent and temporary land-take, associated structures, landscape mounding,
and their construction may result in damage to or loss of archaeological remains and
deposits, or physical loss to the setting of historic monuments and to the physical
coherence of the landscape.

•

Archaeological sites can be affected adversely in a number of ways: disturbance by
excavation, topsoil stripping and the passage of heavy machinery; disturbance by
vehicles working in unsuitable conditions; or burial of sites, limiting accessibility for
future archaeological investigation.

•

Hydrological changes in groundwater or surface water levels can result from
construction activities such as de-watering and spoil disposal, or longer-term
changes in drainage patterns. These may desiccate archaeological remains and
associated deposits.

•

Visual impacts on the historic landscape sometimes arise from construction traffic
and facilities, built earthworks and structures, landscape mounding and planting,
noise, fences and associated works. These features can impinge directly on historic
monuments and historic landscape elements as well as their visual amenity value.

•

Landscape measures such as tree planting can damage sub-surface archaeological
features, due to topsoil stripping and through the root action of trees and shrubs as
they grow.

•

Ground consolidation by construction activities or the weight of permanent
embankments can cause damage to buried archaeological remains, especially in
colluviums or peat deposits.

•

Disruption due to construction also offers in general the potential for adversely
affecting archaeological remains. This can include machinery, site offices, and
service trenches.

Although not widely appreciated, positive impacts can accrue from developments. These can
include positive resource management policies, improved maintenance and access to
archaeological monuments, and the increased level of knowledge of a site or historic
landscape as a result of archaeological assessment and fieldwork.
Predicted Impacts
The severity of a given level of land-take or visual intrusion varies with the type of
monument, site or landscape features and its existing environment. Severity of impact can
be judged taking the following into account:
•

The proportion of the feature affected and how far physical characteristics
fundamental to the understanding of the feature would be lost;
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•

Consideration of the type, date, survival/condition, fragility/vulnerability, rarity,
potential and amenity value of the feature affected;

•

Assessment of the levels of noise, visual and hydrological impacts, either in general
or site specific terms, as may be provided by other specialists.
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Mitigation Measures and the Cultural Heritage Resource
Potential Mitigation Strategies for Cultural Heritage Remains
Mitigation is defined as features of the design or other measures of the proposed
development that can be adopted to avoid, prevent, reduce or offset negative effects.
The best opportunities for avoiding damage to archaeological remains or intrusion on their
setting and amenity arise when the site options for the development are being considered.
Damage to the archaeological resource immediately adjacent to developments may be
prevented by the selection of appropriate construction methods. Reducing adverse effects
can be achieved by good design, for example by screening historic buildings or upstanding
archaeological monuments or by burying archaeological sites undisturbed rather than
destroying them. Offsetting adverse effects is probably best illustrated by the full
investigation and recording of archaeological sites that cannot be preserved in situ.
Definition of Mitigation Strategies
The ideal mitigation for all archaeological sites is preservation in situ. This is not always a
practical solution, however. Therefore, a series of recommendations are offered to provide
ameliorative measures where avoidance and preservation in situ are not possible.
Archaeological Test Trenching can be defined as ‘a limited programme of intrusive fieldwork
which determines the presence or absence of archaeological features, structures, deposits,
artefacts or ecofacts within a specified area or site on land, inter-tidal zone or underwater. If
such archaeological remains are present field evaluation defines their character, extent,
quality and preservation, and enables an assessment of their worth in a local, regional,
national or international context as appropriate’ (IFA 2014a).
Full Archaeological Excavation can be defined as ‘a programme of controlled, intrusive
fieldwork with defined research objectives which examines, records and interprets
archaeological deposits, features and structures and, as appropriate, retrieves artefacts,
ecofacts and other remains within a specified area or site on land, inter-tidal zone or
underwater. The records made and objects gathered during fieldwork are studied and the
results of that study published in detail appropriate to the project design’ (IFA 2014b).
Archaeological Monitoring can be defined as ‘a formal programme of observation and
investigation conducted during any operation carried out for non-archaeological reasons.
This will be within a specified area or site on land, inter-tidal zone or underwater, where
there is a possibility that archaeological deposits may be disturbed or destroyed. The
programme will result in the preparation of a report and ordered archive (IFA 2014c).
Underwater Archaeological Assessment consists of a programme of works carried out by a
specialist underwater archaeologist, which can involve wade surveys, metal detection
surveys and the excavation of test pits within the sea or riverbed. These assessments are
able to access and assess the potential of an underwater environment to a much higher
degree than terrestrial based assessments.
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1. Introduction
Mizen Archaeology Ltd. was engaged by Roughan & O’Donovan Consulting Engineers to undertake an
underwater archaeological impact assessment (UAIA) of the proposed River Suir Sustainable Transport
Bridge. The proposed River Suir Sustainable Transport Bridge is a 5-span, 8m wide bridge with a shared
space for pedestrians, cyclists and a public transportation service. The bridge site location will be
approximately in line with Barronstrand Street and in front of the existing Clock Tower. The proposed
bridge is required to stimulate the coherent development of the city’s various quarters, in particular
integrating the substantial housing areas in Ferrybank and Bellfield and the proposed North Quays
redevelopment with the city centre.

2. Scope of Works
The aim of this underwater archaeological impact assessment was to determine the significance of
the known archaeology, identify previously unrecorded archaeology, if present; and to recommend
mitigation measures to minimise any negative impacts of the redevelopment project on potential
archaeological remains, if required.

3. Receiving Environment
3.1 Location
Waterford City is situated along the River Suir in the eastern extent of the county. The river is the
boundary between Co. Waterford and the adjacent Co. Kilkenny. The underwater riverbed survey
extended along the proposed SDZ from Edmund Rice Bridge to Frank Cassin Wharf and along the
proposed river crossing from the South Quay beside the Clock Tower directly across to the North Quay
(Fig. 3).

3.2 Soils and Geology
Due to the city’s location along the River Suir much of the soil substrate consists of alluvium, a mixture
of unconsolidated river deposits, generally silts, clays and sand and gravel. The Bedrock consists of
Ordovician shale and sandstone of the Duncannon Group.
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Figure 1: Site location map, taken from Waterford North Quays Strategic Development Zone Planning Scheme 2018.
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Figure 2: Site Location Map, Extent of underwater archaeological survey of North Quays (geophysics and dive survey) indicated in blue.
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Figure 3: Site location map illustrating extend of geophysical survey (green) and previous archaeological inspection area (Orange) along proposed crossing
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4. Methodology
4.1 Desktop Assessment
•

The Record of Monuments and Places (RMP) was consulted. The RMP, compiled by the
Archaeological Survey of Ireland, comprises lists, classifications of monuments and maps of all
recorded monuments with known locations and zones of archaeological significance. The
National Monuments Service Wreck Viewer was also checked. Archaeological records are also
accessible online from the National Monuments Section (NMS) of the Department of Arts,
Heritage, Regional, Rural and Gaeltacht Affairs at www.archaeology.ie. These were used to
establish the wider archaeological context of the site, both marine and terrestrial.

•

The Excavations Bulletin and its online database which contains summaries of all
archaeological excavations (marine and terrestrial) carried out in Ireland, was also examined
(www.excavations.ie).

•

Cartography. Several historic maps and charts were examined (see bibliography below for a
full list).

•

Aerial photography: a variety of low and high-altitude aerial photography (vertical and
oblique) was examined (www.archaeology.ie).

•

Documentary sources: several sources were examined. For a full list of all sources examined
see bibliography below.

•

Shipwreck Inventory of Ireland: The information contained within the inventory was gathered
from a broad range of cartographic, archaeological and documentary sources, and each entry
in the Inventory gives information on the ship’s name, type of vessel, port of origin, owner’s
name, cargo, date of loss and other relevant information where available.

4.2 Geophysical Survey
The Geophysical Survey was undertaken by Hydromaster Ltd. in September 2018 and complied with
the unpublished guidelines for the undertaking of maritime geophysics provided by the Underwater
Archaeology Unit (UAU) of the Department of Arts, Heritage and the Gaeltacht.
The acoustic survey was conducted with a Reson Teledyne T-50 P Multibeam, ultra-high resolution
Multibeam Echosounder. The magnetic survey was conducted with a Marine Magnetics SeaSPY
Magnetometer, well suited for the detection and mapping of all sizes of ferrous objects. The
magnetometer data was corrected for diurnal variation using a fixed landward base station with
synchronised clock.
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4.3 Dive Survey
The dive survey was undertaken in September 2018 by a five-person team including dive supervisor,
dive tender, stand-by diver and diver. A surveying engineer located the anomalies using a Trimble
5800 DGPS with <8mm accuracy.

5. Results
5.1 Historical and Archaeological Background
Waterford’s location, its natural harbour and inland navigable waterways gave it distinct advantages
over other ports in the country. Owing to such advantages, the city’s importance is steeped in
maritime history from the earliest recorded times, with evidence of the Vikings from the late 9 th
century and a longphort established in the early 10th century.
‘Waterford’ derived from one of several Scandinavian place names in the country coming from the
Old Norse Vedra(r)-fjordr, ‘ram fjord or windy fjord’, while the early Irish name Port Larige, is thought
to celebrate Larige, an early Viking leader (Bradley and Halpin 1992). In both instances, the important
emphasis is maritime, and they indicate that the original settlement was a fortified harbour on an inlet
of the sea (ibid. 105).

5.1.1 South Quays
Central to the development of the city were the quays, which give it its physical shape, character and
history. Despite the importance of Waterford’s maritime trade, there is very little information
available on the early development of the quays (ibid). The first specific reference to the quayside
does not occur until the late 14th century in which the Medieval quays of Waterford were located
between Barronstrand Street and Henrietta Street on the site of Coal Quay, Custom House Quay and
the Parade (ibid, 118). It was one of Ireland’s nearest port to France and in direct line with Bristol, one
of Medieval England’s greatest ports (McEneaney 1992, 154). These factors made Waterford the
greatest importer of wine in the country by the end of the 13 th century (ibid). In common with the
pattern known from other Irish towns the quays were privately owned (ibid). The reason for the
construction of the quays is described by Lewis (1837):
‘In 1377, in consideration of the heavy burthens and charges the citizens had sustained in the repairs
of the city, and its defence against the native Irish and other enemies, Edward III. granted them the
cocket customs of the port for ten years; at the same time enjoining them, as the city was exposed and
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defenceless towards the sea, to take care that it be firmly surrounded and provided, and that the quays
be repaired and enclosed; so that it might be protected against various enemies who were preparing
to attack it on that side’.
The above indicates that the river was not walled at this time, however in 1217 the king had
commanded the justiciar to give vacant space ‘between the river and wall of the city of Waterford, on
the river bank, to any persons who will dwell there’ (Bradley and Halpin 1992, 118).
In 1541/2, the quay was expanded eastward with David Bailey being granted 'the great garden of the
Friars minor of the said city and one new quay outside the walls of the city with appurtenances as far
as the middle of the Suir' (Thomas 1992, 203). By the second half of the 16 th century, this new quay
had become an area for public trade designated for the selling of 'wood, timber and faggots' (Bradley
et al. 1988, 171).
During the late 17th early 18th century, recovery from the post-Cromwellian decline was underway and
expansion and reconstruction involved the partial demolition of the city walls, especially in the area
of the quay where it had become a danger and a hindrance to trade (Sheehan 1994, 10). In 1698, Lords
Justices surveyed the quay wall and declared it 'ruinous and dangerous and advised its being taken
down and demolished' (Smith 1746, 170).
The council books contain numerous references to the quayside throughout the 17th century relating
to repairs. In 1705, Joseph Ivie, was in the process of expanding the quay westward ‘by throwing down
the city walls on this side, with one of the gates, which, with the great ditch, formerly divided it into
two portions’ (Lewis 1837). The quay was later described by Arthur Young in 1776 as ‘the finest object
in this city is an English mile long, and unrivalled by any I have seen’ and by the Dublin Penny Journal
(1832) as the following:
‘The Citizens of Waterford are justly proud their Quay, which is not rivalled by anything of the kind in
Ireland. It is an English mile in length, and presents a continued line with scarcely any interruption
throughout its entire extent, a portion adjoining the river being divided off from the carriage way the
whole length of the Quay, and forming a truly delightful promenade, such as few cities can produce’.
Construction of a new quay was well advanced 40 years earlier, the Corporation stipulating that it was
to be paved 40ft wide, 18ft high, 5ft wide at the foundation and to be built of good large stones and
capped with hewn stones (Irish 2005, 10). The quay expanded westwards and a graving bank was
included. The old medieval city wall was demolished, giving easy access to the flow of maritime
commerce (ibid).
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The mariners and merchants lived on or near the quay and imposing buildings were also associated
with maritime business. Waterford merchants built a new Exchange on the quay in 1730 to serve as a
centre for trading activities and other buildings on the quay included the custom house, the watchhouse and the fish-house.
Quayside development continued and in 1943 Power (1943, 135) noted that, 'the only tangible relics
(and these unimposing, even if significant), are a few feet of ancient wall, the frontage foundation of
Sheridan's Garage, and a further short piece incorporated in the frontage of O'Grady's and Poole's
premises, next to the Tower'.

5.1.2 North Quays
In the early 19th century, the north quays were largely reserved for shipbuilding activity with records
of several firms present along Ferrybank. The best-known is White’s shipyard, the construction of
which was well advanced by 1819 (Irish 2005). White, having first developed a successful rope-walk in
1816 for shipping needs, had turned his attention to shipbuilding after he became aware of the
increasing volume of shipping in the port (ibid).
Whites occupied an extensive area at Ferrybank having a river frontage of c. 210m and it is reported
that up to four spacious ships could be built at any one time as well as having sufficient space for
storage and other associated activity (fig 4, ibid, 70).
Alongside the dock yard a timber yard accommodated the materials required for shipbuilding. The
end of the slipway was located c.180m from Timber-Toes Bridge. At the top of the slipway, a
combination of geared wheels and pulleys allowed for the hauling out of vessels for repair (ibid, 29).
In 1834, the business suffered a major setback when William died aged 56 after which the business
passed to his two sons (ibid).
By 1860 all orders were for smaller vessels and the dockyard went into decline and there are no
records of any ships built after 1868 (ibid, 41).
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Figure 4: A reconstruction of White’s shipyard and workshops (Irish 2005, 71).

Approximately 300m downstream of White’s dock-yard another ship-building yard was opened by the
Penrose family in 1858. By the 1770’s the Penrose family were one of Waterford’s wealthiest
merchants, owning many ships and a large timber, coal, bacon, tanning yards (Irish 2005, 58). The
scale of Penroses shipyard never came close to White’s and instead concentrated on smaller projects
(ibid, 62). The last ship recorded as being built at Penroses was in 1870 but continued activity until
1880 (ibid, 61).
There are several references to the establishment of shipyard by the Pope family in Ferrybank.
However, research by Bill Irish indicates that, while records indicate that White’s shipyard was situated
in lands owned by Pope, they never built ships themselves (ibid, 64).
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5.2 Cartographic study
There have been several early maps depicting Waterford City, including—Francis Jacobs 1591 map
and the Down Survey of 1654—56, however these are lacking in accuracy and detail. The first detailed
and relatively accurate map, of which production details remains unknown, is entitled ‘Waterford as
it was in 1673’ and was published in Rylands ‘History of Waterford in 1824’ (Fig. 4). The map depicts
the city encased behind its walls, streets and laneways and most relevant in this instance—the quay
front. The map depicts a fortified south quay with a water inlet at 'Barry’s Strand Gate' (Barronstrand
Street) and watch towers opposite present-day Henrietta Street (Goose's Gate) and at the west end
of the quay (Turgesius's Tower). Access to the quay is through four gates shown as arched openings
in the wall.
The next informative map produced several years later by Thomas Phillips in 1685 depicts less detail
but still shows the town as being walled (Fig. 5). There appears to be one less quay located between
the second and third archways according to this map, which reappears again on Charles Smith’s map
produced in 1745. By the time Smith produced the 1745 map, the quay wall had been removed and
the pattern, which is still evident today, had begun to emerge (Fig. 6). At the quayside, the street
pattern evident from the earlier maps may have been influenced by access to the quay and its gates
(Sheehan 1994, 11).
1774 saw the production of Richard’s and Scale’s ‘Plan and City of the Suburbs of Waterford’ (Fig. 7).
This highly detailed and accurate map shows multiple new additions to the quayside. Ferrybank is
denoted on the northern river bank and a ferry pier is illustrated at this location. An interesting
observation is that the larger ships are not docking and instead staying in the middle of the river, while
the smaller ships are docked up beside the quay. This may indicate a difficulty in landing large vessels
along the city's quays; a factor that was most likely due to the presence of tidal mudflats alongside
the quay structures and is still an inhibiting factor to shipping today. These tidal issues are highlighted
later in seventeenth-century descriptions of the City (Walton 1987, 31–32):
‘To this Key are built five most Excellent Miles or Peers which stretch forward into the River about
fortie feet in length: between which fortie sail of ships may safely lye, but at Low Water they are
aground. But at each of the Miles head, a ship of five hundred tun will lie aflot, and may safely take in
her lading, and discharge her freight with Ease.’
The 6-inch OSI map produced in 1871 depicts a series of nine, T-shaped, timber wharf structures
extended at right angles from the quays, two from Merchants Quay and seven from Coal Quay
installed for ease of access (Fig. 8). The map also depicts the presence of a flour mill on the opposite
side of the river and several stores. ‘Timbertoes (draw) Bridge’, built in 1794 is shown to the north14

west of the quayside which was later replaced and is the only fording point across the river in the area.
It is also shown with a toll gate at each end. A painting was produced of the quays during the 19th
century by Newman. It shows Timbertoes Bridge and vessels in the harbour (Fig. 9). A photograph
dating to 1890 taken along Merchants Quay shows vessels moored alongside the T-shaped jetties that
extend from the quayside. The large quayside buildings are also noteworthy (Fig. 10).
The 25-inch OSI map published in 1907 illustrates a similar picture but with several structural additions
(Fig. 11). A series of eleven wharves now extend from the southern quayside, and a new ‘Landing Slip’
is shown upstream of Butler Market. The present ‘Clock Tower’ (NIAH: 22502675) is also now shown
at the eastern end of Merchants Quay. In contrast, the adjoining quay (previously Coal Quay) is now
subdivided into three quays along its extent, comprising ‘Coal Quay’, ‘Custom House Quay’ and ‘The
Quay’. The series of wharf structures, as previously depicted, appear to remain in situ along Coal Quay.
However, these have been extended to form wharves capable of accommodating the multipleberthing of vessels.
Significant changes are also visible on the north quays particularly with the establishment of the
Fishguard and Rosslare Railway Line (1906). Being one of the last significant section of railway to open
in Ireland, in contrast to earlier rail developments, concrete was dominant in the building of structures
along the line.
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Figure 5: Waterford as it was in 1673 From Rylands ‘History of Waterford’ (1824).

Figure 6: Map of Waterford by Thomas Phillips 1685.
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Figure 7: Charles Smith’s map produced in 1745.

Figure 8: Plan and city of the suburbs of Waterford, Richards and Scale, 1764.
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Figure 9: Extract from OSI historic 6-inch 1871 map of the proposed development area.
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Figure 10: Extract from OSI historic 6-inch map (1871) showing the north quays. Location of proposed bridge indicated with
a red circle.
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Figure 11: A painting of Waterford Quays by J. Newman & Co., fl. 1838—1880. NLI.

Figure 12: West-facing photography along Merchants Quay taken c. 1890 showing vessel moored alongside the T-shaped
jetties that extend from the quayside (Waterford city & county Archive).
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Figure 13: OSI historic 25-inch map of the south quays. Location of proposed bridge indicated with a red circle.
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Figure 14: OSI historic 25-inch 1907 with a circle marking the location of the bridge.
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5.3 Geophysical Survey
5.3.1 Geophysical survey of River Crossing
Hydromaster were commissioned by Mizen Archaeology to undertake an acoustic and magnetic
survey of the proposed river crossing during September 2018 (Appendix 3).
Twenty-six acoustic targets (D1 – D26) were detected by the multibeam echo-sounder, and a further
twenty-eight magnetic targets (M1 - M28) were detected by the magnetometer (Figure 15). Six of the
magnetometer targets coincided with the acoustic data (M4 & D22, M9 & D24, M21 & D5, M32 &
D16, M33 & D15 and M36 & D23), indicating that the remaining twenty-two magnetic targets could
potentially be buried ferrous material.
None of the acoustic and magnetic anomalies are located within the footprint of the proposed bridge
piers. Only six acoustic targets and five magnetometer targets were identified within 20m of the
proposed crossing.
Acoustic targets D1, D4, D5, D6, D7, D15, D16, D17, D19, D20, D21, D24, and D26 all have similar
characteristics and dimensions. All of these anomalies have the appearance of very narrow long object
such as a cable. They are located on a flat area of the riverbed, have no associated scouring and only
one (D5) produced a magnetic reading. D15, D21 and D24 was selected for dive inspection as a
representative sample from this group due to their proximity to the proposed crossing.
Acoustic targets D2, D12, D14, D23, and D25 also share similar characteristics and dimensions, being
long, narrow or cylindrical in shape. D23 was selected for further investigation due to its proximity to
the proposed crossing.
D8, D9, D10, D11, D13, D18, and D22 presented in the acoustic data as amorphous debris on the
riverbed. D10, and D22 were selected for the dive truthing due to their proximity to the crossing.

5.3.2 Geophysical survey of area of proposed quay development
An acoustic survey was undertaken on the footprint of the proposed development of the north quay,
producing an image of the river bank strewn with debris (Figures 16-25). It also captured the
upstanding elements of the concrete quays.
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5.4 Dive Survey
5.4.1 Dive survey of River Crossing
The dive truthing survey of the anomalies was undertaken by a five-person team including dive
supervisor, dive tender, stand-by diver, archaeological diver and archaeological supervisor (Plate 2). A
surveying engineer located the anomalies using a Trimble 5800 DGPS with <8mm accuracy. At the
time of the survey water depths varied between 2m and 12m. The high turbidity level resulted in near
zero visibility during the dive survey. Underwater torches provided close-up view of features on the
riverbed. Where anomalies were not immediately found a circular dive search encompassing a
diameter of c.10m was undertaken.
The geophysical survey identified no anomalies within the footprint of the proposed bridge piers.
Twenty-six acoustic and twenty-eight magnetometer targets were detected in the wider survey area
(Figure 15). Six acoustic targets and five magnetometer targets were identified within 20m of the
proposed crossing.

Following consultation between Mizen Archaeology and the Underwater

Archaeology Unit of the National Monuments Service, it was decided to investigate a sample of the
anomalies identified as debris in the geophysical survey including all those occurring within 20m of
the proposed crossing.
A dive inspection of the features identified no features of archaeological significance. As expected the
diver surveys confirmed the presence of debris of similar estimated dimensions to those measured
from the multi-beam data and included a concrete pipe, concrete bollards, wooden pile, metal pipe,
scaffolding bar. None of the objects were in-situ. They may have originated from the quay structures

5.4.2 Dive survey along North Quay
The riverbed survey at the North Quay was undertaken by a five-person team including dive
supervisor, dive tender, stand-by diver, archaeological diver and archaeological supervisor (Plate 10).
The visibility was also near zero in this area and underwater torches were utilised for close-up view of
features on the quay wall and riverbed. In contrast to the coarse sediment observed in the channel,
the northern part of the riverbed consists of soft mud resulting from the lateral deposition of riverine
silt. The metal detection survey was of limited benefit due to the high quantity of metal in the
surrounding quay structures. A large quantity of modern metal objects were identified including steel
shackles, iron bolts and brackets and scaffolding bars.
A 540m long concrete quay (known as the North Quay) is positioned at the western limits of the survey
area, adjacent to northern abutment of Edmund Rice Bridge (Figure 2). The quay is comprised of
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concrete decking supported on concrete piles. It is protected by fenders consisting of wooden vertical
piles and horizonal braces. The quay is in a state of disrepair and in particular the wooden fenders are
considerably degraded.
Behind this concrete quay are the remains of an earlier stone quay wall extending for c.480m from
the bridge. The location and extent of the stone quay was plotted with the DGPS and a sample section
was photographed and drawn (Figure 16). The stone quay measures between 2.1m and 2.8m in height
above the adjacent riverbed. It is constructed coursed squared limestone blocks. It contains multiple
culverts and iron mooring rings. Some of the original timber fenders survive albeit in a very poor state
of preservation. Multiple repairs and rebuilding phases are visible on the quay wall.
26m to the east of this, is the site of the recently demolished R & H Hall flour mill building. Constructed
in 1905-6, it consisted of a nine-storey grain store and associated concrete quay. The H&R Quay, a
concrete pile and deck structure remains in-situ. No evidence of any earlier quay structures was visible
beneath the concrete quay.
Immediately east of the H & R Quay is a very silted up area of the riverbank. This mudflat is exposed
at low water. The fragmented remains of a timber landing stage (plate 4) survive here. The structure
is not shown on the 1st edition Ordnance Survey map of 1871 but is illustrated on the 2nd edition map
of 1907. In addition to the erect wooden piles, several loose timbers which may have formed part of
the landing stage or may have floated downstream from another structure were noted beside the
structure as well as branches of trees and other debris.
163m to the east of the R&H Quay is a third quay consisting of concrete deck supported on concrete
piles (Frank Cassin Wharf). The inspection of this area of the riverbed has hampered by the presence
of a large moored ship and tug vessel. As a result, only the western end of the quay was inspected.
Nothing of archaeological significance was recorded on the riverbed. Steel rope, tyres and modern
construction timber was noted. The construction of this modern quay facility appears to have
subsumed the earlier slip and landing area of Ferry Bank.
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Figure 15: Map showing acoustic and magnetic targets at proposed river crossing.

Figure 16: Location and close-up detail of stone quay behind the concrete quay.
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Plate 1: Image of diver at the stone quay behind the
concrete quay.

Plate 2: Dive survey in progress

Plate 3 & 4: Image of H & R building from the Poole Collection at the National Library, and it’s present state.

Plate 5: Image of eastern limits of survey area.
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Figure 17: Extent of Geophysical survey, with
multi-beam image of North Quay divided into
nine areas
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Figure 18: Multi-beam image of riverbed at North
Quay, area 1.

Figure 19: Multi-beam image of riverbed at North
Quay, area 2.

Figure 20: Multi-beam image of riverbed at North
Quay, area 3.
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Figure 21: Multi-beam image of riverbed at North
Quay, area 4.

Figure 22: Multi-beam image of riverbed at North
Quay, area 5.

Figure 23: Multi-beam image of riverbed at North
Quay, area 6.

Figure 24: Multi-beam image of riverbed at North
Quay, area 7.
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Figure 25: Multi-beam image of riverbed at North
Quay, area 8.

Figure 26: Multi-beam images of debris on the riverbed at North Quay, area 9.
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5. Conclusion
The development of the northern bank of the River Suir constitutes a significant period of Waterford’s
maritime history. The North Quays were modified over time in response to the City’s economy. They
developed in the 18th Century as an expansion of the working port on the southern riverbank and
facilitated shipyards, river and rail transport. The original quay and pier structures have been
subsumed by later 19th and 20th Century structures, most of which have themselves fallen into disuse.
There are no known recorded archaeological monuments within the study area. No new
archaeological sites were discovered in the geophysical and dive survey. The Inventory of Shipwrecks
of Ireland does not contain any reference to wrecking events for this area of the Suir River, nor does
the topographical files of the National Museum of Ireland list any artefacts for this location. However,
there is potential for buried archaeological material including shipwreck components to be preserved
in the riverine sediment.

6. Mitigation
•

Photogrammetry of the stone quay at the western limits of the North Quay landing point of
the proposed development should be undertaken in advance of the commencement of
construction works (Fig. 16).

•

All excavation works should be archaeologically monitored by experienced, licensed
underwater archaeologists with a proven track record in equivalent, similar type work.
Should archaeological material, wreckage, timbers or other artefacts be recorded in the
course of the monitoring, the archaeologist will be empowered to recover and record the
material. This may involve the temporary suspension of the work to recover the material. In
the event that excavation works impact on an archaeological site, the standby archaeological
dive team, in place for such eventualities, should be mobilised to undertake a dive inspection
of the impacted site which may lead to further investigations and / or potentially full
excavation.
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8. Appendices
8.1 Previous Archaeological Investigations
Location: 66 Meagher’s Quay, Waterford
Licensee: Sarah McCutcheon, 97E0479
Description: Archaeological monitoring for redevelopment not uncover any did archaeological
remains, apart from sherds of 17th/18th century English black-glazed earthenware.

Location: John’s River to Hardy’s Bridge, Waterford
Licensee: Cóilín Ó Drisceoil, 09E0143
Description: Archaeological monitoring on Adelphi Quay for Waterford flood-alleviation scheme
uncovered mooring posts and chains, a crane pad and cobbled surfaces were recorded, all of which
were marked on the 1870 OS map of Waterford and relate to the steam-packets which served
Cornwall from this dock.

Location: Waterford Quays
Licensee: Niall Brady, 00D067
Description: Quayside reclamation works did not uncover any archaeological remains however, it was
possible to observe sections of the historic quay wall; forming part of the quayside that delineated
Merchants Quay in the nineteenth-century. The visible sections of quay façade comprised up to ten
courses of masonry; ranging in size from between 500mm and 1.6m length by 260mm and 330mm
width. A series of three greenheart timber piles were also present, positioned approximately mid-way
along the quayside area, placed to consolidate the quay at a point where previous collapse of the
quay’s façade had occurred. A small arched-culvert, measuring 1.m height x 720mm width, was also
noted, located towards the western extent of the quay structure. A number of wrought-iron mooring
hoops were also located along its extent. A bed of modern reinforced concrete has been used to cap
the upper surface of the quayside, mounted by an openwork guard rail.

Location: Waterford Quays
Licensee: Rex Bangerter, 17D0025
34

Description: An archaeological dive survey was undertaken as part of a proposed bridge located in
front of the Clock Tower crossing the River Suir. The assessment has confirmed that sections of historic
quay and associated timber wharfing, as depicted on the OS 25-inch map, remain in situ on the north
side of the river channel; located beneath the existing concrete quay that currently delineates this
side of the river. In addition, the potential for riverbed deposits to retain material of archaeological
significance is highlighted by the presence of wreck related material encountered during the riverbed
inspection of Survey Area 5; located at a point 5.5m southwest of the proposed location of Pier E. This
material comprises two planking timbers and the part of a rigging-block from a sailing vessel.

8.2 Record of piers and harbours
“At Waterford, a capacious natural harbour, considerable exertion has been made to deepen the Ford
and obtain a channel up to the town; but an extensive mudbank still lines the foor of the finest range
of quays in the United Kingdom; the soil, dredged up in one part of the harbour, is dropped into the
stream in another; thousands of tons of refuse stone are annually swept into the river from the
quarries at Granagh; while the bridge, with its 36 arches and corresponding piers, and an opening for
ships only ten yards wide, places a bar to the extension of navigation and improvement towards
Carrick - on Suir and Clonmel.”
Second Report of the Commissioners appointed to inquire into the State and Condition of the Tidal
and other Harbours; Shores and Navigable Rivers of Great Britian and Ireland. CSP 1846, Vol. XVIII, Pg.
vi-vii.
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8.3 Geophysical survey Report

Waterford
Archaeo-Geophysical
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1. Introduction
Hydromaster undertook an Acoustic and Magnetic survey in Waterford docks the 3rd and the 4th of
September 2018.
The survey area took place at the future bridge location in Waterford, between the North and South
Quay (figure 1 – pink boundary).

Figure 1: Geophysical survey extent (pink area) with the proposed bridge (green) - Waterford (Google Earth picture)
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2. Equipment used
2.1 Multibeam Echo-sounder
The acoustic survey was conducted with a Reson Teledyne T-50 P Multibeam, ultra-high resolution
Multibeam Echosounder. The following table sums up the T-50P specifications:

Table 1: Multibeam specs
T50 Acoustic Performance
Across-track receiver beam
width
Along-track beam width
Number of beams
Swath coverage (up to)

400 kHz
(max.frequency)
0.5°
1°
Min10, Max 512
150° Equi Distant,
165° Equi angle

2.2 Magnetometer
The magnetic survey was conducted with a Marine Magnetics SeaSPY Magnetometer, well suited
for the detection and mapping of all sizes of ferrous objects. The following table sums up the SeaSPY
magnetometer specifications:

Table 2: Magnetometer specs

Absolute accuracy
Counter sensitivity
Resolution
Sampling Range

0.1 nT
0.001nT
0.001nT
4Hz to 0.1Hz
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3. Acoustic survey result
In total, 26 acoustic targets have been detected by the multibeam echo-sounder, as shown in the
following chart. Those targets have been listed in the table 3.

Figure 2: Acoustic targets location - July 2018 survey - Waterford
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3.1 Acoustic targets coordinates
Table 3: Acoustic targets coordinates (ITM) and description

E
660874.6
660875.3
660874.3
660820.0
660767.9
660791.8
660777.7
660752.9
660799.3

N
612822.2
612813.7
612807.6
612783.2
612804.5
612755.9
612767.2
612705.8
612649.1

length
5.5
3.3
3.9
3.5
1.0
3.7
2.9
2.9
2.0

depth
OD (m)
8.2
8.3
9.0
9.6
10.8
9.5
9.7
8.7
3.7

depth
CD (m)
5.4
5.5
6.2
6.8
8.0
6.7
6.9
5.9
0.9

debris #
debris1_A
debris1_B
debris1_C
debris 2
debris 3
debris 4
debris 5
debris 6
debris 7_A

660796.9
660757.5
660761.0
660708.6
660673.3
660593.6
660560.1
660532.3
660518.1
660704.3
660627.5
660599.3
660561.8
660631.3
660641.2
660648.1

612645.5
612659.7
612658.4
612677.7
612693.3
612723.6
612749.2
612754.2
612754.8
612714.4
612758.1
612776.0
612760.5
612817.0
612785.0
612781.7

1.8
1.0
1.0
1.3
1.2
1.0
3.0
1.5
3.5
5.2
8.3
10.0
1.0
7.7
4.3
3.8

3.0
2.9
2.7
3.0
3.0
2.4
6.0
4.7
4.0
8.5
10.4
11.4
8.6
14.0
12.0
11.0

0.2
0.1
-0.1
0.2
0.2
-0.4
3.2
1.9
1.2
5.7
7.6
8.6
5.8
11.2
9.2
8.2

debrisi7_B
debris8_A
debris8_B
debris9
debris 10
debris 11
debris 12
debris 13
debris 14
debris 15
debris 16
debris 17
debris 18
debris 19
debris 20_A
debris 20_B

660697.4
660683.5
660725.8
660700.6

612816.2
612829.9
612821.9
612846.1

4.0
4.5
5.2
5.4

11.4
11.4
11.3
11.0

8.6
8.6
8.5
8.2

debris 21
debris 22
debris 23
debris 24

660553.6 612902.2
660745.9 612859.4
NI= Non Identified

7.6
13.0

10.0
10.0

7.2
7.2

debris 25
debris 26

description
NI – long object
NI – long object
NI – long object
NI – long object
NI – debris
NI – long object
NI – long object
NI – long object
NI - debris
NI – couple of
long objects
old anchor block
old anchor block
NI - block
NI – block
NI - block
NI - debris
small pile
NI - pipe
NI – long object
NI – long object
NI – long object
tyre
NI – long object
NI – long object
NI – long object
NI – long object +
debris
NI – long object
NI – long object
NI – long object
NI – long object +
debris
cylindrical debris
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3.2 Acoustic target data
Multibeam data of each targets is shown in this section. Note that the “altitude” on the pictures is in
OD Malin head and that the coordinates X and Y are in ITM.

Debris 1 A, B anc C

A

B

C

Debris 2
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Debris 4

Debris 4

Debris 5
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Debris 6

Debris 7 A and B

B
A
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Debris 8

Debris 9

Debris 10
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Debris 11

Debris 12

Debris 13
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Debris 14

Debris 15

Debris 16
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Debris 17

Debris 18

Debris 19
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Debris 20 A and B

B

A

Debris 21

Debris 22
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Debris 23

Debris 24

Debris 25
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Debris 26
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4. Magnetic survey result
4.1 Magnetic targets coordinates
In total, 28 magnetic targets have been detected by the magnetometer, as shown in table 4 and in
the chart figure 3.

Table 4: Magnetic targets coordinates (ITM) and Magnitude field values

Target #
Easting
2
660727.7
3
660648.5
4
660676.5
5
660757.5
6
660833.8
7
660720.5
8
660655.0
9
660699.6
10
660753.9
11
660780.6
13
660707.4
16
660800.1
17
660820.3
21
660779.9
22
660787.8
24
660663.5
25
660678.5
26
660784.0
27
660748.7
28
660736.7
30
660824.6
32
660622.4
33
660712.5
34
660629.5
35
660583.5
36
660739.1
37
660815.1
38
660766.5
Coordinates in ITM

Northing
612756.5
612802.3
612837.2
612813.1
612829.1
612739.0
612819.3
612853.0
612836.4
612827.9
612883.2
612842.1
612814.3
612764.6
612735.8
612740.7
612771.2
612865.0
612874.8
612877.6
612832.6
612756.7
612706.8
612740.3
612756.4
612818.4
612853.9
612870.0

Magnitude field
(nT)
48685.8
48667.1
48543.2
48650.2
48406.4
48661.7
48649.7
48203.0
48499.4
48538.3
43155.6
48072.1
48612.3
48716.0
48676.5
48526.7
48678.1
45951.3
45042.7
43406.4
48248.2
48451.3
47954.3
47956.6
47871.1
48648.6
47193.4
46452.4

Amplitude
(nT)
9.3
9.6
9.7
27.9
382.5
112.9
25.8
22.2
58.4
29.4
195.9
70.8
102.0
7.1
3.9
92.7
21.8
609.5
148.2
378.5
22.1
10.6
134.4
148.3
237.0
37.9
91.8
96.3
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Magnetic targets have been mapped according to their positions and amplitude (nT). The chart in
figure 3 below shows the amplitude of each targets.

Figure 3: Magnetic targets location by Amplitude (nT)
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4.2 Magnetic targets data

Target 2

Target 3

Target 4
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Target 6

Target 7

Target 5
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Target 9

Target 8

Target 10
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Target 11

Target 123

Target 13

23
Archaeo-Geophysical Report – Waterford

Target 17

Target 21

Target 22
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Target 24

Target 25

Target 26
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Target 28

Target 31

Target 33

Target 30

Target 32

Target 34
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Target 36
Target 35

Target 37

Target 38
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The heat map in the figure 4 below, highlight areas of strong change in the magnetic field.

Figure 4: Heat map
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5. Acoustic and Magnetic result
The following chart shows the magnetic and acoustic targets, we can see that
some of those targets are matching.

Figure 5: Acoustic and Magnetic targets location

Table 5: Magnetic and acoustic associated targets

Magnetic target #
4
9
21
32
33
36

Acoustic target #
D22
D24
D5
D16
D15
D23

Description
NI – long object
NI – long object
NI – long object
NI – long object
NI – long object
NI – long object

NI= Non Identified
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