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EXECUTIVE SUMMARY 

The Archaeological Diving Company Ltd (ADCO) was appointed by Jacobs, 

consulting engineers for Irish Water to undertake a marine geophysical survey off 

Velvet Strand, Burrow townland, Co. Dublin, where it is proposed to extend an outfall 

pipe for the Greater Dublin Drainage project. 

The survey focuses on the c. 80m-wide footprint for the pipe trench, which is to run 

4.1km offshore.  

The existing archaeological record indicates there are no known archaeological 

features within the sub-tidal survey area. However, intertidal survey for the GDD 

project in 2015 identified the remains of a shipwreck immediately inshore of the 

survey area, at the north end of the development corridor. Historic records of 

shipwreck also indicate the presence of recorded shipwreck events buried in the 

sands along the intertidal foreshore to the north and south of the development 

corridor.  

The marine geophysical survey was carried out by Irish Hydrodata Ltd on 24-26 

September 2015, deploying bathymetry, side-scan sonar, magnetometer and sub-

bottom profile devices. Sea conditions were favourable during the inshore work with 

conditions deteriorating offshore, but it proved possible to acquire usable data 

throughout the survey area.  

The survey conducted was comprehensive and thorough. The location of the new 

shipwreck identified by intertidal survey is highlighted in the magnetometer survey, 

suggesting that the wrecksite is perhaps more extensive than the visible remains 

indicate and that the wreck includes ferrous metal components. However the 

absence of indicators in the sub-bottom profile survey data may qualify this by 

indicating a relatively small-scale craft. 

The bathymetry data suggests the presence of one anomaly, but this may be a 

natural variation rather than the presence of something more significant. 

The side-scan sonar data shows the footprints of a spud barge that was located on 

site immediately prior to the 2015 survey. A number of small-scale side-scan sonar 

anomalies are also evident in the data, and these appear to be isolated rocks or 
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pieces of debris; no one instance suggests the presence of archaeologically 

significant remains. 

The sub-bottom profile data shows the presence of natural sands as the underlying 

stratigraphy of the upper 4m of seabed. 

The outfall pipe trench will be tunnelled across the foreshore to a point that lies 

between Borehole 1 and Borehole 2. The pipe trench may be dredged seawards 

from where the tunnelled limit ends. A second option considers tunnelling the full 

length of the outfall pipe. 

It is recommended that the site of the new wreck is avoided during site investigations 

and construction. If avoidance is not possible, it will be necessary to excavate fully 

the new wrecksite prior to the construction of the outfall, to preserve the site by 

record. 

It is appropriate to conduct dive inspection of the anomalies identified by marine 

geophysical survey that lie within the development footprint, to further qualify their 

archaeological potential in advance of dredging works commencing. This 

recommendation applies to eleven side-scan sonar anomalies forming six clusters of 

targets that cannot otherwise be explained as relict features associated with the 

presence of the spud barge. 

Ground disturbance activities associated with site investigations works and 

construction phase works on land and at sea will be archaeologically monitored 

under licence from the DAHG, with the proviso to resolve fully any archaeological 

material that occurs during such works.  

Recommendations are subject to the approval of the National Monuments Service of 

the Department of Arts, Heritage and the Gaeltacht. 
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1.0  INTRODUCTION 

Jacobs, 

consulting engineers for Irish Water to undertake a marine geophysical survey off 

Velvet Strand, Burrow townland, Co. Dublin, where it is proposed to extend an outfall 

pipe for the Greater Dublin Drainage project. 

The survey focuses on the c. 80m-wide footprint for the pipe trench, which is to run 

4.1km offshore.  

The survey was carried out by Irish Hydrodata Ltd (IH) on 24-26 September 2015, 

deploying bathymetry, side-scan sonar, magnetometer and sub-bottom profile 

devices, under licence from the Department of Arts Heritage and Gaeltacht, 15R0092 

Sea conditions were favourable throughout the inshore work, with conditions 

deteriorating offshore. 

The marine geophysical data was processed by IH, who prepared a series of charts 

and presented the primary data to ADCO for archaeological interpretation. Usable 

data was acquired throughout the survey area.

2.0 LOCATION1 

The survey area extends approximately 4.1km long by 80m wide, from a point on the 

mean Low Water Mark that is located mid-way along the shoreline of Velvet Strand, in 

Burrow townland, Co. Dublin (Figure 1). 

Table 1: Coordinates that define the centerline of the survey area. 

. 
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3.0 PROPOSED DEVELOPMENT 

t is proposed to extend an outfall pipe for the Greater Dublin Drainage project that will 

run 4.1km east from the shoreline on Velvet Strand. Design options include a fully 

tunnelled pipe that would have minimal surface impact along its length, and a 

combination of tunnelling and dredging that would have significant surface impacts 

along its length.

4.0 THE RECEIVING ENVIRONMENT 

The existing archaeological environment has been dealt with separately by ADCO, as 

part of an archaeological assessment of different marine geophysical data acquired 

for the present project over a wider area.2 In addition, ADCO carried out an intertidal 

survey for the project in advance of borehole site investigations, which has 

contributed further insight.3 For the purposes of the present report, comments are 

restricted to the active marine environment. 

The survey area crosses the recorded route of a fibre-optic cable offshore (Figure 1). 

There are no recorded archaeological features within the survey area, although 

Velvet Strand is a place that has a significant number of shipwrecks (Table 2, Figure 

1). The sites are recorded as being partially exposed at particular low waters. A 

combination of timber and metal remains exist, and the presence of copper bolts on 

one site indicates the potential for pre-19th century remains. There are nine separate 

entries but it is probable that three entries are duplications, representing a distinction 

between recorded locations on 19th-century Admiralty Charts and locations recorded 

by fieldwork in more recent times (i.e. sites W0030, W00541 and W00842 appear to 

be the same as sites W00857, W00859 and W00858 respectively). It is unusual to 

find such a concentration of shipwreck remains along a relatively short extent of 

shoreline. One site (W00860) occurs c. 300m south of Borehole 1.  

When new fieldwork was carried out on Velvet Strand in 2015 for the present project, 

a previously unrecorded shipwreck was identified within the development area on the 

north side of the proposed pipe trench route, bringing the total number of shipwreck 

on this section of Velvet Strand to ten (Table 2). The new discovery observed a series 

of six framing timbers whose eroded tips are exposed above the covering sands, 



15R0092 Greater Dublin Drainage Scheme                     
Marine Geophysical Survey  off Velvet Strand, Burrow, Co. Dublin 

A D C O                7   

forming a bow-shaped plan that is orientated North-South and extends over an area 

measuring 10m-long and 3.2m-wide. There is no indication of fastenings, whether 

timber or metal, and it appears that the remains are those of the starboard side of a 

vessel. 

The gently shelving nature of the sandy seabed across the intertidal foreshore of the 

survey area extends as shallow water some distance out to sea, and may offer some 

explanation for the concentration of wrecks. It may be that the strand was a suitable 

place on which to abandon vessels. It is equally plausible that vessels encountered 

difficulties while navigating along the coastline, running aground in the shallow waters 

and being lost.  

The presence of a shipwreck (W0967) off the north shore of Ireland’s Eye and 600m 

south of the proposed pipe trench highlights the potential of the sea-scape further 

offshore. 

Marine Geophysical survey conducted in 2013 for the GDD scheme did not present 

material of archaeological interest across the wider sea area surveyed. However, that 

survey work was unable to present a clear assessment of the inshore area, as an 

active surf zone compromised the integrity of the side-scan sonar data, leaving a c. 

400m wide gap offshore of the Low Water Mark. 

One concludes from the existing knowledge base that there is high archaeological 

potential for wreckage along Velvet Strand. The presence of a new wreck observed 

on the north side of the pipe trench presents a known constraint on the intertidal 

foreshore. There is no clear indication to date of wreckage within the sub-tidal pipe 

trench area that extends seawards from the Low Water Mark. 
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325259 242328 Observed in 2015. 
Series of 6 framing 
timbers exposed, 
forming a bow-shaped 
plan that is the starboard 
side of a vessel 
orientated N-S, over a 
10m-long and 3.2m-wide 
area. No indication of 
fastenings.

Within impact 
area of the 
outfall pipe 
trench. 7m N of 
a straight line 
between 
Boreholes 1 and 
2, and 80m E of 
Borehole 1. 

600m South of 
pipe trench. 

Table 2: Shipwreck Sites on Velvet Strand in proximity to proposed pipe trench. 

Source: Karl Brady, Shipwreck Inventory of Ireland, 2009, with supplemental observations 
arising from intertidal inspection by ADCO in 2015. Note: sites located within the proposed 
development area are highlighted in blue  

5.0 2015 MARINE GEOPHYSICAL SURVEY 

5.1 Survey Methodology 
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5.2 Site work 

Site work took place on 24-26 September 2015, using the Bluefin launch as the 

survey vessel (Appendix 1). Bathymetry and Side-scan sonar were deployed on 24 

September, and Magnetometer and Sub-bottom Profile on 24-26 September. Work 

focused on the inshore section before moving offshore. Weather conditions were 

good during the first half of 25 September but deteriorated during the day forcing site 

work to be postponed. The survey was continued and completed on 26 September. A 

MMO was aboard during the survey work, and a report has issued separately on that 

aspect of the job.4 

5.3 Survey Grid 

The survey footprint extended approximately 4.5km long by 90m wide as indicated in 

Table 3, including the proposed outfall trench. Data was acquired on a survey grid 

that comprised five East-West survey lines at approximately 20m intervals, and forty-

four North-South survey lines at approximately 100m intervals (Appendix 1). The 

survey grid reached 155m inshore from the Low Water Mark. The grid achieved is 

comprehensive and meets the proposed method statement. 
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5.4 Bathymetry survey 

The bathymetry survey affirms the information provided on Admiralty Charts and in 

the 2013 marine survey, and provides much greater detail. Velvet Strand comprises a 

gently sloping long sandy beach, with minimal variation along its course seawards. 

The bathymetric survey commenced c. 180m above the Low Water Mark (LWM), and 

provides a continuous record of sea depths out to the offshore point (see figures as 

part of Appendix 1). There is a consistent and gentle slope seaward, with depths 

remaining shallow inshore. The 2m depth contour is achieved 450m off the LWM; the 

3m contour at 700m; the 4m contour at 1km offshore; the 5m contour a 1.4km 

offshore, and so on. The progressive gentle slope continues for over 2.8km offshore, 

at which point there is a more distinct slope. This occurs at a point that is in line with 

and north of Ireland’s Eye, and marks a defined drop in seabed. Contours fall from 

9m to 15m over a horizontal distance of only 400m, after which there is a gentler but 

clear slope out to the offshore limit of the survey area, where water depths reach 

20.5m. 

There is a single localized anomaly in the dataset, which relates to a slight shallowing 

at coordinate ITM 727458E 742353N (Table 4, Figure 2 b1). The topography forms a 

19m-long narrow shallow, where seabed rises to 5.7m in an area where the ambient 

depth is 6.3m. As is described below, this location corresponds with a slight 

fluctuation in the magnetic signature, and suggests that dive inspection is warranted 

to assess the archaeological risk more directly. 
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5.5 Side-scan sonar survey 

device.  

In the present instance the range was set at 50m, 100m and 37.5m port and 

starboard, to ensure ample overlap between survey lines and the acquisition of a very 

comprehensive data set.   

Current guidelines for archaeological prospection propose 50m spacing.5  With regard 

to the GDD project, the spacing exceeded these guidelines and constitutes a very 

robust data set for examination, analysis and assessment of potential impacts on 

marine archaeology and cultural heritage. 

The sonar fish was towed astern with laybacks of up to 15m. The primary data files 

received for analysis were not corrected for layback. Layback was applied individually 

when the shortlist of anomalies were identified. 

The seabed portrayed was generally clearly imaged. It included the surf zone, which 

was not clearly imaged in the 2013 survey. Only one survey line presented unclear 

detail (line 24150800). The data on line 24150800 was captured while moving East 

offshore, and the data is full of wash that obscures the seabed visualization but not to 
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the extent that this line of data was unusable. In general, the data sets reveal a 

seabed that is for the most part featureless sand (Plate 1). The only indication of a 

different surface was highlighted in one location where there is an expanse of 

cobbling. It is located in the middle of the survey corridor some 750m from the 

offshore limit of the survey box and 3.5km seaward of the Low Water Mark (Plate 2). 

It is recorded as an anomaly, albeit of most likely natural origin (ss16).  

There was no indication of the fibre-optic cable that crosses beneath the survey area. 

Fibre-optic cables are typically of quite small diameter, possibly of the order of 50mm 

or less, and would normally be buried in areas such as this. It is extremely unlikely 

that anything of this proportion would show up on side-scan or magnetometer. 

A total of twenty-five side-scan sonar anomalies were observed in the primary data 

sets (Figure 2, Table 5). The anomalies are distributed across the survey extent. No 

anomaly presents clear unambiguous indication of archaeological material. There is 

no clear indication of shipwreck debris, fish weirs or other suggestion of potential 

archaeological interest.  

Particular attention was given to the sonar signature of the seabed close to where the 

newly recorded shipwreck is located on the intertidal foreshore. The evidence for the 

wrecksite was visible during Low Water in April 2015, as a series of timbers 

protruding above the covering sands (Plates 3-4). The size of such timbers is small, 

and arguably too small to be detected in sonar data sets. Anomaly ss29 is an unclear 

image of a possible irregularity, positioned 28m Northwest of the actual wreck site. 

The expanse of cobbles observed (ss16) is considered to be most likely natural in 

origin, as is a short expanse of mud (ss3).  

In eight instances (ss9, ss10, ss14, ss15, ss17, ss22, ss23, ss27), the presence of 

isolated and small-scale anomalies that measure 1m in diameter and less in size are 

considered to be either isolated rock or debris.  

The data includes a series of images that have dragmarks associated with a complex 

of four-to-six anomalies 1m or so in size that form near-squared shapes, measuring 

11m-18m across (Plate 3). There was no suggestion of such anomalies in the 2013 

survey data sets. Immediately prior to the present survey, a spud barge was deployed 

on site to conduct site investigations. The side-scan sonar images are consistent with 

footprints left by such a barge, with the dragmarks representing where anchor lines 

cut into the surface deposits. The seabed image reproduced on Plate 5 also shows a 

confusion of scar marks to one side of where the barge was positioned; the scar 

marks may represent trawl marks from fishing activity. A close correspondence 

between anomalies observed in the 2015 data sets and the recorded positions on the 

Vibro-core boreholes occur in the following instances, and explains the nature of 
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these sonar anomalies as the footprint and dragmarks of the spud barge positioned 

overhead or close by to conduct the site investigations: ss10 relates to VC2; ss7 and 

ss8 relate to VC3; ss6 and ss26 relate to VC5; ss5, ss19, ss20 related to VC6; ss13 

related to VC9. 

The dynamic nature of the surface sands is suggested by the absence of any 

significant variation in the sonar image of the seabed at the locations of VC4, VC7, 

VC8, VC10 and VC11. 

If many of the sonar anomalies can be explained by the recent presence of the spud 

barge on site, there remains a series of anomalies that cannot be explained in this 

way. The remaining anomalies occur singly and in groups, and present a series of six 

locations that warrant further consideration: ss4; the cluster of ss11, ss12, ss24; the 

cluster of ss15, ss22; ss16; the cluster of ss17, ss23, ss25; and ss18. It is 

recommended that dive inspection is carried out at these locations, to ascertain 

further the nature of the anomaly and assess their archaeological risk. 

There is no variation in the sonar trace at the location of the bathymetric anomaly b1. 

As is described below in section 5.6, the magnetometer tracklines coincided with the 

locations of several of the sonar anomalies but there are only two instances (ss4, ss8) 

where there was indication of fluctuation in the ambient magnetic field. The magnetic 

fluctuations are quite small in scale and are not considered to be sufficiently strong to 

indicate the presence of metal content. Anomaly ss8 is associated with the spud 

barge location for VC3 and requires no further consideration. Anomaly ss4 cannot be 

explained by the presence of the spud barge and it is very close to the bathymetric 

anomaly b1. Dive inspection is recommended in this instance. 
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5.6 Magnetometer survey 
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5.7 Sub-bottom profiling 
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5.8 Conclusions 

The marine geophysical survey conducted in 2015 has been comprehensive and 

thorough. The shortfalls of the 2013 survey, which included an extensive area inshore 

and immediately offshore of the LWM, have been covered in the 2015 survey and the 

data sets are robust. 

The location of the new shipwreck identified by intertidal survey is highlighted in the 

magnetometer survey, suggesting that the wrecksite is perhaps more extensive than 

the visible remains indicate, and that the wreck includes ferrous metal components. 

However, the absence of indicators in the sub-bottom profile survey data may qualify 

this by indicating a relatively small-scale craft. 

The bathymetry data suggests the presence of one anomaly, and while 

magnetometry shows a fluctuation in this location, the extent of magnetic variation is 

small scale and may indicate natural variation rather than the presence of something 

more significant. Nevertheless, it is recommended that the location be inspected by 

archaeological diving, to assess further the archaeological risk. 

The side-scan sonar data shows what are interpreted as the footprints of the spud 

barge that was located on site immediately prior to the 2015 survey. 

A number of small-scale side-scan sonar anomalies are also evident in the data, and 

these appear to be isolated rocks or pieces of debris; no one instance suggests the 

presence of archaeologically significant remains, but it is recommended that these 

locations are inspected by archaeological diving, to assess further the archaeological 

risk. 

The sub-bottom profile data shows the presence of natural sands as the underlying 

stratigraphy of the upper 4m of seabed. 

6.0 IMPACT ASSESSMENT 

The outfall pipe trench will be tunnelled across the foreshore to a point that lies 

between Borehole 1 and Borehole 2. One option is to continue tunnelling the pipe 

seawards to its offshore terminus. A second option is to dredge the pipe trench 

seawards from where the tunnelled limit ends between Boreholes 1 and 2.  

The excavation of boreholes represents direct impacts. Given the high archaeological 

potential of Velvet Strand, such site investigations work will require archaeological 

monitoring. 
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Tunnelling is unlikely to create extensive impact on the surface levels of the foreshore 

and may therefore have a reduced impact from an archaeological perspective, but the 

risings could reveal material of interest and these should be inspected. 

Dredging of the pipe trench will create high impact along the pipe trench route, 

extending out to the sides of the way leave. All such ground disturbance activities 

have the potential to reveal new archaeological material and will require 

archaeological monitoring. 

The newly discovered shipwreck on the intertidal foreshore is a site that lies within the 

impact area. The marine geophysical survey suggests that the visible extent of the 

site at Low Water does not provide the full extent of the vessel, and that the craft is 

bigger. If it is not possible to avoid impacts with this site, it will need to be 

archaeologically resolved in advance of site works commencing. 

7.0 MITIGATION PROPOSALS 

7.1 Project Specific Measures 

AVOIDANCE. It is recommended that the site of the new wreck is avoided during site 

investigations and construction. To ensure avoidance, it may be necessary to erect a 

temporary barrier around the site, to protect it from inadvertent impacts. Such a 

barrier, if required by the DAHG, must be placed at least 5m distance from the 

exposed elements, to form a protective curtilage around the site. 

EXCAVATION. If avoidance is not possible, it will be necessary to excavate fully the 

new wrecksite prior to the construction of the outfall, to preserve the site by record. 

Excavation would be carried out as an intertidal exercise under license from the 

Department of Arts, Heritage and Gaeltacht (DAHG), and would be done by a 

specialist team of maritime archaeologists. The footprint for consideration should 

extend to include the indications of outlying elements provided by anomalies ss29, 

mg1 and mg4. 

DIVE INSPECTION. There are no clearly defined archaeologically significant 

anomalies detected in the marine geophysical data acquired in the subtidal zone. It is 

however appropriate to conduct dive inspection of the anomalies that lie within the 

development footprint that are not clearly relict features associated with the presence 

of the spud barge on site, to further inform their archaeological risk in advance of 

dredging commencing. The locations considered for diving are presented in Table 7. 
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Such work would be completed under license from DAHG and would be done by a 

specialist dive team of maritime archaeologists. 

Dive Location Anomalies Aims 

1 ss4, b1/mg7 To assess nature of linear anomaly in sand and 
potential for outlying metallic debris by 
extending to include ss4. 

2 ss11, ss12, ss24 Assess nature of sonar anomaly complex. 

3 ss15, ss22 Assess nature of sonar anomaly complex. 

4 ss16 Assess nature of sonar anomaly, which 
appears to be expanse of cobbles. Work should 
focus on looking for debris trapped amongst 
cobbling. 

5 ss17, ss23, ss25 Assess nature of sonar anomaly complex. 

6 ss18 Assess nature of sonar anomaly. 

MONITORING. Ground disturbance activities associated with site investigations 

works and construction phase works on land and at sea will be archaeologically 

monitored under licence from the DAHG, with the proviso to resolve fully any 

archaeological material that occurs during such works. 

7.2 Project Management Measures 

All archaeological site work will be licensed by the DAHG. Licence applications 

(Detection Device, Dive Survey, and Excavation) take a minimum of three working 

weeks to be processed, and sufficient lead time is required to ensure that such 

permits are in place before construction works commence. 

THE TIME SCALE for the pre-construction and construction phases should be made 

available to the archaeologist, with information on where and when the various 

elements and ground disturbances and dredging will take place. 

SUFFICIENT NOTICE. It is essential for the developer to give sufficient notice to the 

archaeologist/s in advance of the pre-construction and construction works 

commencing.  This will allow for prompt arrival on site to undertake additional surveys 

and to monitor ground disturbances.  As often happens, intervals may occur during 

the construction phase.  In this case, it is also necessary to inform the archaeologist/s 

as to when ground disturbance works will recommence. 

DISCOVERY OF ARCHAEOLOGICAL MATERIAL. In the event of archaeological 

features or material being uncovered during the construction phase, it is crucial that 
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any machine work cease in the immediate area to allow the archaeologist/s to inspect 

any such material. 

ARCHAEOLOGICAL MATERIAL. Once the presence of archaeologically significant 

material is established, full archaeological recording of such material is 

recommended.  If it is not possible for the construction works to avoid the material, full 

excavation would be recommended.  The extent and duration of excavation would be 

a matter for discussion between the client and the licensing authorities. 

ARCHAEOLOGICAL TEAM. It is recommended that the core of a suitable 

archaeological team be on standby to deal with any such rescue excavation.  This 

would be complimented in the event of a full excavation. Excavation work of marine 

sites must be done by archaeologists specialized in Marine and Underwater 

Archaeology. The archaeological team for marine works must include an 

archaeological dive team 

SECURE SITE OFFICES and facilities should be provided on or near those sites 

where excavation is required. 

SECURE WET AND DRY STORAGE for artefacts recovered during the course of the 

monitoring and related work should be provided on or near those sites where 

excavation is required. 

BUOYING of any such areas would be necessary once discovered and during 

excavation. 

ADEQUATE FUNDS to cover excavation, post-excavation analysis, reporting and any 

testing or conservation work required should be made available. 

MACHINERY TRAFFIC during construction must be restricted as to avoid any of the 

selected sites and their environs. 

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

PLEASE NOTE: All of the above observations and conclusions are based on 

the archaeological information and information supplied for the GDD scheme. 

Should any alteration occur, further assessment would be required. 
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PLEASE NOTE: Recommendations are subject to approval by the National 

Monuments Service of the Department of Arts, Heritage and the Gaeltacht. 
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8.0 APPENDIX 1: GREATER DUBLIN DRAINAGE MARINE OUTFALL. 
ARCHAEO-GEO SURVEY REPORT. IRISH HYDRODATA LTD. 
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1.0 INTRODUCTION 
 

As part of the Greater Dublin Drainage (GDD) project, it is proposed to construct a marine 

outfall in the area offshore of Velvet Strand, Portmarnock, Co. Dublin (Fig. 1.1).  The planning 

process requires that an archaeological assessment be carried out. 

 

The Archaeological Diving Company Ltd (ADCO) of Castlecomer, Co. Kilkenny was 

contracted to carry out this assessment.  Irish Hydrodata Ltd. (IHD) was sub-contracted by 

ADCO to acquire the necessary marine survey data to enable ADCO carry out the 

archaeological interpretation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1.1   Survey Area 

 

The survey followed guidelines set out by the Department of Arts, Heritage and the Gaeltacht 

(DAHG) and included sidescan sonar, magnetometer, sub-bottom profiling and singlebeam 

bathymetry. 

 

This report describes the survey and the data acquired.  The interpretation of the data from an 

archaeological perspective was carried out by ADCO and is contained in a separate report. 

 

In accordance with the Code of Practice for the Protection of Marine Mammals during Acoustic 

Seafloor Surveys in Irish Waters (2014) issued by DAHG, a qualified Marine Mammal 

Observer (MMO) was present before and during the sub-bottom profiling and sidescan sonar 

elements of the work.  The MMO’s function is to ensure that the area is clear of marine 

mammals at the time of the survey.  On completion of the survey, a report was produced and 

is contained under separate cover.  A copy of the report was sent to DAHG by the MMO. 
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2.0 SURVEY AREA 

2.1 Survey Constraints 

The main purpose of this study was to provide survey data that would satisfy archaeological 

assessment to DAHG specifications. 

Weather plays a major part in the quality of the survey data.  Generally, the calmer the 

weather conditions, the better the data quality.  Thus, survey operations were planned to 

coincide with a relatively good weather window. 

The intertidal area was surveyed at around HW to ensure that the complete survey area 

corridor was covered. 

2.2 Survey Corridor 

The survey area is a roughly rectangular corridor of approximately 90m x 4500m (Fig. 2.1).  

The survey corridor co-ordinates were supplied by the client on Irish National Grid and were 

converted to Irish Transverse Mercator using ‘GridInquest’ software.  They are listed in Table 

2.1 

Fig. 2.1   Survey Corridor & Proposed Survey Lines 

Point ID ING East ING North ITM East ITM North 

1 325068.31 242288.65 724992.06 742313.09 

2 325068.31 242378.96 724992.06 742403.39 

3 329625.51 242247.59 729548.29 742272.01 

4 329627.07 242341.23 729549.85 742365.64 
Table 2.1   Survey Corridor co-ordinates 



Irish Hydrodata Limited 

GDD Marine Outfall Archaeo-geo Survey – Report 

©Irish Hydrodata Ltd Page 3 

3.0 SURVEY WORKS PROGRAMME 

Mobilisation to site was on August 24
th
 2015. The completed works programme is 

summarised in Table 3.1 below and described in more detail in the following paragraphs. 

Date Item 

Aug. 24
th
 2015

Weather good 

Mobilised to site. 

Fitted out survey vessel at Howth Harbour and tested the survey 

equipment. 

Completed bathymetric and sidescan sonar surveys 

Aug. 24
th
 2015

Weather good at 

beginning but 

deteriorated  

Commenced sub-bottom (Pinger) & magnetometer surveys at 08:00hrs 

Abandoned at 13:00hrs due to deterioration in weather conditions 

Aug. 25
th
 2015

Weather good 

Completed sub-bottom & magnetometer surveys. 

Demobbed vessel & survey equipment. 

Aug. 26
th
 to Sept.

2
nd

 2015

Preliminary data processing 

Draft deliverables supplied to ADCO 

Table 3.1   Works Programme 

August 24
th

 2015

Mobilisation to site was completed early on August 24
th
.  On arrival, IHD liaised with the

harbour master and harbour constable at Howth.  The survey boat was launched in Howth 

Harbour and fitted out for bathymetric and sidescan sonar surveys.  The equipment was 

tested over a period of about two hours.  The weather was good for survey (wind westerly F2, 

with little or no waves) and bathymetric and sidescan surveys commenced at approx. 1400hrs. 

They were completed at approximately 1930hrs.  MMO was on watch at all times.  Sidescan 

sonar equipment was de-mobbed from vessel at Howth Harbour. 

August 25
th

 2015

Sub-bottom and magnetometer equipment was fitted to survey vessel and tested.  Survey 

commenced at 0800hrs when winds were light from SE with low swell.  This good weather 

pertained for a number of hours and the intertidal part of the survey area was surveyed 

successfully.  However, winds increased rather quickly to about F5 from the SE leading to a 

>1m swell which made the survey area unworkable.  Survey was abandoned at approx.

13:00hrs and the survey boat returned to Howth Harbour.  MMO was on watch at all times. 

August 26
th

 2015

Strong winds prevented an early start to survey.  At about noon, the weather had improved 

significantly and the MMO’s watch began.  Winds were now approximately F3 from the SW 
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with waves of about 0.5m, allowing the survey to commence at about 13:00hrs.  Survey was 

completed at approximately 16:45hrs and the survey boat returned to Howth Harbour.  MMO 

was on watch at all times.  The boat was demobbed and taken out of the water at the slipway 

at Howth Harbour. 
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4.0 PROJECT PERSONNEL 

The project manager was Mr. Jim Walshe. BE, M.Eng.Sc, CEng, who has over 28-years’ 

experience in the industry.  Mr. Walshe has been involved in hundreds of surveys and in the 

production of the associated survey reports.  He had complete involvement in the field work 

and reporting for this project. 

Offline data processing and preliminary analysis was the responsibility of Mr. Tom Bruton BE, 

M.Eng.Sc., who has 27-years’ experience in the industry.  Mr. Bruton has been involved in

hundreds of surveys and in the production of the associated survey reports.  He had complete 

involvement in the field work and reporting for this project. 

The marine mammal observer (MMO) was Ms. Margaret Haberlin B.Sc. (Zoology and Marine 

Ecology), who independently compiled a report of her findings. 
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5.0 SURVEY EQUIPMENT 

5.1 Survey Vessel 

IHD’s own survey vessel ‘Blue Fin’ was used for the work.  The vessel is a 21’ launch with 

cabin and is fully equipped with safety equipment including in-hull echosounder transducers 

(Fig. 5.1).  It holds a current Dept. of Transport P4 License for survey works and is ideal for 

shallow water work.  The vessel was towed to the site and launched at a slipway in Howth 

harbour.  The vessel operated out of Howth harbour. 

Fig. 5.1   IHD Survey Vessel ‘Blue Fin’’ 

5.2 Horizontal Positioning 

Positioning of the survey vessel was achieved using Trimble Ag132 DGPS (Fig. 5.2) with 

OMNISTAR corrections.  This provided sub-meter horizontal accuracies.  Positioning was on 

Irish Transverse Mercator (ITM).  Equipment details are provided in Appendix A. 

Fig. 5.2   Trimble Ag132 DGPS 

5.3 Vertical Control/Tide Measurement 

A Hobo water level recorder was deployed in Howth Harbour for the duration of the field 

works.  The tide data was reduced to datum (Chart Datum) based on a series of manual 

observations taken at a TBM during the course of the works.  The data was used for reduction 

of the bathymetric data to datum.  The instrument was set to record at 10-minute intervals.  
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5.4 Bathymetric Survey 
 

A Knudsen 320M simultaneous dual frequency (33kHz, 210kHz) precision survey 

echosounder (Fig. 5.3) was used to acquire the depth information.  Speed of sound in water 

was measured using an Odom Hydrographics Inc. ‘Digibar’.  The survey was managed using 

the latest version of the hydrographic survey software package ‘Hypack’. 

 

 
 

Fig. 5.3    Knudsen 320M Echosounder 
 

5.5 Sidescan Sonar Survey 
 

An L
3
-Klein System 3000 (Fig. 5.4) simultaneous dual frequency digital sidescan sonar system 

was employed for the survey.  The operating frequencies are 100kHz and 500kHz 

simultaneously, thereby providing a greater possibility of detecting objects and providing a 

clear image of the seabed.  Data from both frequencies was logged digitally using ‘SonarPro’ 

software, for post-processing by ADCO.  Data was logged in both SDF and XTF formats.  The 

L
3
-Klein System 3000 is described in detail in Appendix A. 

 

 
Fig. 5.4   L

3
-Klein System 3000 Towfish 

 

5.6 Magnetometer Survey 
 

A Geometrics G882 marine magnetometer (Fig. 5.5) was employed for this aspect of the 

survey.  It is an extremely high resolution Caesium vapour, small size, system for professional 

surveys.  The G882 is focused for operation in small boat, shallow water surveys.  Data was 

logged in ASCII format for post-processing by ADCO.  Equipment data sheets are provided in 

Appendix A. 
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Fig. 5.5   Geometrics G882 Marine Magnetometer 

5.7 Sub-bottom Profiling Survey 

A Knudsen ‘chirp’ sub-bottom profiling system (Fig 5.6) was used to acquire sub-bottom data.  

This instrument has 15kHz and 3.5kHz bottom transmit arrays.  Data was recorded in SEG-Y 

format for post-processing by ADCO.  Equipment data sheets are provided in Appendix A. 

Fig. 5.6   Knudsen Pinger (Chirp) – Wet-End and Top-side units (L to R) 
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6.0  SURVEY RESULTS 
 
6.1 Bathymetric Survey 
 

Method 

The bathymetric survey was carried out on August 24
th

 2015.  Survey lines were run at 20m 

line spacing parallel to the proposed pipeline route.  Survey lines were also run at 100m line 

spacing perpendicular to the proposed centreline. Data was acquired at a rate of about one 

depth every 0.3m along the survey lines. 

 

Results 

The bathymetry was reduced to Chart Datum at Howth and a bathymetric chart prepared.  The 

chart consists of 4no. drawing sheets which plot at 1:000 on A1-sized media.  Reduced-scale 

versions of the drawings are shown in Figs. 6.1a-d. 

 

Deliverables to ADCO 

An AutoCAD drawing of the bathymetric chart was provided to ADCO. 

 

6.2 Sidescan Sonar Survey 
 

Method 

The sidescan sonar survey was carried out simultaneously with the bathymetric survey on 

August 24
th
.  Survey lines were steamed at 20m line spacing parallel to the proposed pipeline 

route.  Survey lines were also run at 100m line spacing perpendicular to the proposed 

centreline.  The shallow water regions were surveyed at high water to maximise the coverage 

within the survey area.  The sidescan towfish was towed off the aft quarter at laybacks of up to 

15m.  The layback distance and times were noted for use in post-processing.  The sidescan 

range was set to 100m, 50m or 37.5m port and starboard to ensure better than 100% overlap 

and good data beneath the towfish.  Data from the 100kHz and 500kHz frequencies were 

logged simultaneously. 

 

Results 

Preliminary post-processing of the data was achieved using ‘SonarPro’ software.  A jack-up rig 

had been coring at a number of locations along the proposed centreline during the days 

before the sidescan sonar survey.  The marks from the jack-up legs along with drag marks 

were evident on the sidescan sonar records.  An example of this is presented in Fig. 6.2. 

 

Deliverables to ADCO 

The original sidescan data without slant-range correction was provided for review by ADCO to 

assess the archaeological potential.  The digital was provided in both XTF and SDF formats.  

The survey position data are embedded in the sidescan data files allowing targets to be 

located.  Layback positions and times were provided and must be applied in post-processing. 
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6.3 Magnetometer Survey 

Method 

The magnetometer survey was carried out simultaneously with the sub-bottom survey and 

over the same planned survey lines.  Thus, the survey lines were steamed at 20m line spacing 

parallel to, and at 100m line spacing perpendicular to, the proposed centreline.  The 

magnetometer towfish was towed off the aft quarter at a layback of 20m.  Data was logged to 

hard disk using ‘Hypack’ hydrographic survey software.  The survey was carried out on the 

morning of August 25
th
 and the afternoon of August 26

th
.

Results 

Preliminary post-processing of the data was achieved using ‘Hypack’ software.  Magnetic 

signature profiles with survey event marks were plotted.  Examples of a magnetic signature 

indicating a potential magnetic target are presented in Fig. 6.3a-b. 

A survey trackplot with corresponding event marks was also provided.  This enables any 

potential target to be located in plan.  The layback has been accounted for in the survey 

trackplot.  The survey trackplot drawing consists of 4no. drawing sheets which plot at 1:000 on 

A1-sized media.  Reduced-scale versions of the trackplot drawing sheets are shown in Figs. 

6.4a-d.  Fig. 6.5 shows a reduced-scale version of the magnetic profiles along the longitudinal 

survey lines, while Fig. 6.6 shows the magnetic profiles along the short cross-lines. 

Deliverables to ADCO 

The magnetometer profile data with associated trackplot were provided in AutoCAD format to 

ADCO for archaeological assessment. 

6.4 Sub-bottom Profiling Survey 

Method 

The sub-bottom (Knudsen pinger) survey was carried out simultaneously with the 

magnetometer survey and over the same planned survey lines.  Thus, the survey lines were 

steamed at 20m line spacing parallel to, and at 100m line spacing perpendicular to, the 

proposed centreline.  The pinger transducer was attached to a pole on an over-the-side 

mount.  Data was logged to hard disk in SEG-Y and Knudsen proprietary formats using 

‘Knudsen Echo-Control’ software.  The survey was carried out on the morning of August 25
th

and the afternoon of August 26
th
.

Results 

Preliminary post-processing of the data was achieved using ‘Knudsen Post-Survey’ software. 

An example of the sub-bottom data is shown in Fig. 6.7.  A survey trackplot was also 

produced.  This is the same as for the magnetometer survey (Fig. 6.4a-d). 
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Deliverables to ADCO 

The original sub-bottom data was provided for review by ADCO to assess the archaeological 

potential.  This was provided in SEG-Y format.  The survey position data are embedded in the 

sub-bottom data files allowing targets to be located.  A survey trackplot was also provided in 

AutoCAD format. 
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Fig. 6.1a   Bathymetric Chart – Sheet 1 of 4 
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Fig. 6.1b   Bathymetric Chart – Sheet 2 of 4 
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Fig. 6.1c   Bathymetric Chart – Sheet 3 of 4 
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Fig. 6.1d   Bathymetric Chart – Sheet 4 of 4 
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Fig. 6.2   Sidescan sonar record - Example 

Fig. 6.3a-b   Examples of magnetic target signatures 

Marks from legs of 
jack-up 

Drag mark 
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Fig. 6.4a   Magnetometer and sub-bottom survey trackplot – Sheet 1 of 4 
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Fig. 6.4b   Magnetometer and sub-bottom survey trackplot – Sheet 2 of 4 
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Fig. 6.4c   Magnetometer and sub-bottom survey trackplot – Sheet 3 of 4 
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Fig. 6.4d   Magnetometer and sub-bottom survey trackplot – Sheet 4 of 4 
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Fig. 6.5   Magnetometer profiles along longitudinal lines 
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Fig. 6.6   Magnetometer profiles along cross lines 
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Fig. 6.7   Sub-bottom record - Example 
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7.0 SUMMARY 

The survey was carried out during the period August 24
th
 to 26

th
 2015.

Preliminary post-processing was carried out with bathymetric charts and survey trackplots 

produced.  All raw survey data along with the charts and trackplots were assembled and 

provided to ADCO for archaeological assessment. 

An MMO was present during the survey at all times.  The MMO report was provided to ADCO 

and also directly to DAHG. 
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