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1 INTRODUCTION

1.1 Background

Nexen Petroleum U.K Ltd (Nexen) plans to drill a single exploration well in the lolar prospect in Frontier
Exploration Licence (FEL) 3/18. The proposed lolar well is located in Block 52/04 on the western side of the
Porcupine Seabight, approximately 232 km off the south-west coast of Ireland in 2,162 m water depth (Figure
1.1).

This document presents an Underwater Archaeological Assessment and has been prepared to fulfil drilling
approval requirements as set out by the Petroleum Affairs Division (PAD) of the Department of
Communications, Climate Action and Environment (DCCAE).

The proposed lolar well lies within the Irish Offshore Strategic Environmental Assessment area 2 (IOSEA2)
conducted in 2007 for the Porcupine Basin area, and the later IOSEAS carried out in 2015 covering the whole
of Ireland’s offshore area. An Environmental Risk Assessment (EIA Screening) Report (Nexen, 2018) has
been prepared and submitted to PAD and is referenced where relevant in this document, rather than repeating
information already provided. Nexen has considered the potential for any impacts on underwater
archaeological features as an integral part of the overall environmental risk assessment process, including
during the lolar ENVID (environmental issues identification) workshop attended by key project personnel. The
potential presence of features of archaeological significance in the Project area is informed by a detailed site
survey commissioned by Nexen in 2017, as described below in Section 2.2.

1.2 Project overview

The purpose of the proposed well is to gather data on the reservoir characteristics, hydrocarbon presence,
pressures and temperatures. Once exploration drilling operations are complete, the well will be abandoned,
whether or not commercially viable quantities of hydrocarbons are found.

The exploration well will be drilled by the lceMAX floating drill ship with drilling operations expected to start in
April 2019. The total duration of the drilling and abandonment operations (on location) is expected to be
around 100 to 150 days. The drill ship will maintain position over the drilling location using a dynamic
positioning (DP) system, which means that no anchors are required to hold the drill ship in position. A
description of the drilling activities is provided in Nexen (2018).
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2 ARCHAEOLOGICAL BASELINE ENVIRONMENT

2.1 Published information

The current Irish coastline may potentially contain a rich variety of archaeological remains; the understanding
of this marine archaeological heritage is being continually expanded by the work of a number of national
research institutes. The locations of now submerged human activity have not been fully quantified but are
likely to be restricted to sheltered areas relatively close to the Irish coast. Surveys of intertidal areas of the
Shannon estuary have recovered artefacts and remains indicating the presence of Mesolithic and Neolithic
human occupation in these areas. Discoveries on this scale may, however, be isolated cases, as the vigorous
wave climate and current regime experienced by much of the Irish continental shelf is not conducive to the
preservation of submerged remains (Hartley Anderson, 2005).

The lolar well is located offshore in deep water (water depth of 2,162 m). The sea states experienced in and
around the Porcupine Seabight are amongst the highest and/or roughest of all the coastal waters bordering
Ireland and the British Isles. The underlying general pattern of oceanic water mass circulation around Ireland’s
Atlantic margin include the near surface current from north to south from the northern edge of the Porcupine
Seabight to the Porcupine Abyssal Plain. Deep-water currents bring Arctic water southwards beyond the
continental slope (DCENR, 2015).

Such areas are unlikely to support significant archaeological resources as historically they have not been
subject to any major human use (DCENR, 2007), and shipwrecks are likely to represent the chief
archaeological resources in the deeper areas west of Ireland (Hartley Anderson, 2005).

There are known to be thousands of shipwrecks in Irish waters that represent an important legacy of historical
maritime activity. The majority of wrecks around the Irish coast lie in inshore areas in depths of less than 50 m,
as a result of the greater number of navigational hazards and risks to ships in close proximity to the coast
(DCENR, 2015). The Irish National Seabed Survey (INSS) identified a large number of wrecks in inshore
areas (INFOMAR, 2018), but none offshore or in deep waters including the Porcupine Seabight. However,
DCENR (2015) illustrates the locations of wrecks within the Porcupine Seabight and other offshore areas,
although none within the proximity of the lolar well location. Wrecks in these deeper areas are generally
assumed to be associated with fishing, trade routes and war casualties (DCENR, 2015).

The National Monuments Service Wreck Inventory of Ireland Database (WIID) provides the locations of wrecks
within the Porcupine Seabight (National Monuments Service, 2018); these are displayed on Figure 2.1. Of
these, the nearest wrecks to the lolar well are the Mentor and the Annet Lyle; these are located 8.4 km to the
south and 10.8 km to the south east, and are from 1886 and 1891, respectively.
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2.2 lolar well site survey

2.2.1 Summary of survey methods

Nexen commissioned Fugro to undertake a site survey around the proposed lolar well location in July 2017.
The site survey consisted of a shallow geophysical survey over a 5 x 1.8 km area centred on the proposal lolar
well location, together with ground-truthing provided by seabed video and stills photography and environmental
seabed sampling.

The shallow geophysical survey programme comprised 21 main lines 5.05 km in length with 50 m and 100 m
line spacing and 11 crosslines 1.85 km in length with 500 m line spacing (Figure 2.2). Shallow geophysical
data were acquired using autonomous underwater vehicle (AUV)-mounted multibeam echo sounder (MBES),
high and low frequency sidescan sonar at ~200 m range and chirp sub-bottom profiler (SBP). The identification
of seabed obstructions and existing infrastructure, which will include shipwrecks, was one of the objectives of
the site survey.

The PAD Rules and Procedures Manual (PAD, 2014) provides guidelines for high-resolution route surveys to
archaeological standards in water depths of less than 50 m. Although the site survey was undertaken in
seawater much deeper than 50 m, a comparison of these requirements, with what was undertaken in the lolar
site survey (as reported in Fugro, 2017) is provided in Table 2.1 to provide an indication of the suitability of the
methods used. Quinn (2004) provides a discussion of the acquisition and interpretation of geophysical data
for archaeological assessment during oil industry geophysical route and site surveys in water depths exceeding
50 m.

PAD guidance lolar site survey
Methodologies
¢ Single beam echo sounder e AUV-mounted multibeam echo sounder (multi- rather than single-
e High frequency (=500 kHz) sidescan beam echo sounder which will produce a more detailed image)
sonar e High frequency side scan sonar used ranged from 120 — 400 kHz
e High-resolution proton or caesium [ ¢ No magnetometer used
magnetometer e Chirp sub bottom profiler used with high resolution (10-30 cm).

e High-resolution sub-bottom profiler.

Line Spacing
Line spacing will be set to ensure full | Survey area of 5 x 1.8 km covered the whole of the proposed Project

sidescan sonar coverage of the full width of | area, including the proposed well location, the potential location of a
the proposed corridor (defined by the route | relief will in the unlikely event of this being required, and the area of
deviation limits) within which it is proposed | deposition of drill cuttings. Survey included main lines 5.05 km in length,
the pipe or cable will be laid and any adjacent | at 50 m and 100 m line spacing and 11 crosslines 1.85 km in length at

anchoring swathe. 500 m line spacing centred around the proposed well location
Positioning

DGPS will be used as the primary navigation | Starfix DGPS used

system.

lolar Exploration Well — Underwater Archaeological Assessment
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2.2.2 Survey results relevant to archaeological assessment

The seabed within the survey area exhibited uniformly low acoustic reflectivity in the sidescan sonar data and
is interpreted to comprise extremely low strength slightly sandy clayey silt. The sediment description is based
on a combination of sidescan sonar reflectivity, geotechnical sampling and environmental camera footage. An
example of the sidescan sonar data is shown in Figure 2.3.

The interpretation of the marine geophysical data obtained within the survey areas by Fugro (2017) identified
the following seabed features and obstructions: 18 boulders and one mound; however, no shipwrecks were
identified. Tables showing all anomalies detected, together with their dimensions, co-ordinates and location
relative to the lolar well and potential relief well locations are shown in Table 2.2. The mapped locations are
shown on the seabed features chart in Appendix A.

The sub-seabed conditions were interpreted from AUV-mounted chirp SBP and existing 3D seismic data. The
only anomalies detected in the shallow subsea were interpreted as diffuse gas.

100 50 0 50 100
Slant range from towfish in metres

Figure 2.3 AUV mounted sidescan sonar data example at the proposed lolar Well location
(Fugro, 2017)
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Geodetic Datum ED50, UTM Zone 28M, 15°W

Northing Dimensions Distance [m] and direction

Description | Easting [m] fm] Length | Width | Height from propose_d lolar Well

[rn] [m] [mn] location
Boulder 813 7209 5 636 060 21 1.1 HNMH 2005 SW
Boulder 813 726 5 836 07 28 1.3 0.3 20468 SW
Mound 614 430 5 838 480 23.0 21.0 0.8 1482 S\W
Boulder 815 842 5 830 257 28 1.2 0.2 2ME
Boulder 813 073 5 83T B35 21 0.8 0.2 2000 S\W
Boulder 813 136 5 837 Aa8 1.8 1.5 HMH 2078 S\W
Boulder 813 870 5 638 248 1.8 1.0 HMH 2048 S\W
Boulder 613 859 5 83T 488 20 1.5 0.2 2523 SW
Boulder 614 129 5 837 213 24 1.3 MMH 2656 SW
Boulder 614 227 5 638 385 1.8 1.3 HMH 1673 SW
Boulder 614 247 5 638 385 1.8 1.0 HMH 1658 SW
Boulder 615 107 5 638 873 1.8 0.8 HMH 688 SW
Boulder 615 702 5 830 75 20 1.3 0.2 520N
Boulder 615 702 5 830 7a8 22 1.0 0.2 823N
Boulder 618 511 5 840 721 22 1.3 0.0 1688 NE
Boulder 817 367 5 840 168 20 1.0 0.8 1840 NE
Boulder 818 636 5 840 095 21 0.8 HNMH 1288 NE
Boulder 6818 546 5 840 030 21 0.8 0.3 1177 NE
Boulder 818 645 5 840 D05 1.8 1.0 0.4 1238 NE

Geodetic Datum EDS0, UTM

Zone 28M, 15°W

Dimensicens

Horthing

Distance [m] and direction

Description Easting [m] fm] Length Width Height from.pn:-posed lolar Well
[m] [m] [m] | lecation
Boulder 613720 Sg30868 21 1.1 MMH 2040 SW
Boulder 613728 5838867 2.8 1.3 0.3 2043 SW
Mound 614430 5838460 23.0 21.0 0.6 465 SW
Boulder 615842 5838257 28 1.2 0.2 1245 ME
Boulder 613073 5837835 21 0.8 0.2 1817 8W
Boulder 613138 5837868 1.8 1.5 NMH 1882 SW
Boulder 613870 5838248 1.8 1.0 NMH 1080 SW
Boulder 613858 5837488 20 1.5 0.2 1542 8W
Baoulder 614128 5837213 24 1.3 NMH 1630 5W
Baoulder 614237 5838385 1.8 1.3 NMH B850 SW
Boulder 614247 5838385 1.6 1.0 NMH BE1 W
Boulder 815107 5038873 1.6 0.8 NMH 331 NE
Boulder 815702 5838TES 20 1.3 0.2 1402 NE
Boulder 815702 5838788 22 1.0 0.2 1404 ME
Boulder 616511 5840731 22 1.3 0.0 2848 NE
Boulder 617367 5840166 20 1.0 0.8 2833 NE
Boulder 616638 5840005 21 0.8 MMH 2287 ME
Boulder 616548 5840030 21 0.8 0.3 2178 NE
Boulder 616645 5840005 1.6 1.0 0.4 2240 ME

lolar Exploration Well — Underwater Archaeological Assessment

Assignment Number: A100460-S00

Document Number: A-100460-S00-TECH-002

11



X

3 ASSESSMENT OF POTENTIAL IMPACTS ON MARINE
ARCHAEOLOGY FEATURES

3.1 Description of the potential impacts

Marine archaeological features have the potential to be impacted when the elements of the Project interact
with the seabed, as this is where the archaeological features, if present would be located. As outlined in Nexen
(2018), the key activities of the Project which could result in interactions with the seabed are:

1. Spudding the well, cementing the 36" conductor pipe and installing the wellhead and blow out
preventer;

2. The deposition and settlement of drill cuttings and drilling muds onto the seabed; and
3. Severing the wellhead prior to well abandonment.

The potential impact on the seabed of the deposition of drill cuttings and drilling muds, including the results
from drill cuttings dispersion modelling, is presented in Nexen (2018). The potential for impact to features of
archaeological interest from deposition of cuttings is not considered to be of significance since the deposition
of cuttings in itself is unlikely to damage any archaeological features. The majority of the seabed area affected
will experience only a thin layer of deposition. A more substantial ‘cuttings pile’ may occur in the immediate
vicinity of the well and will include the coarsest rock fragments. This is borne out by the results of the drill
cuttings dispersion modelling, which indicates that a pile of up to 2,350 mm thick may develop in the vicinity of
the well approximately 20 m from the well head, followed by another accumulation peak approximately 45 m
from the well head with a thickness of 280 mm. Overall there is a decrease in deposited material thickness
with distance from the discharge location, such that within approximately 80 m the thickness has decreased
to less than 15 mm (Nexen, 2018).

This assessment and associated mitigation and management measures are therefore focussed on the
potential for damage, disturbance or loss of features of archaeological significance from the jetting of the 36"
diameter top hole section into the seabed, the cementing of the 36" conductor pipe and the installation of the
wellhead and blow-out preventer (BOP), and later the severing of the wellhead a minimum of 3 m below the
seabed prior to abandonment (items 1 and 3 above). The seabed area directly affected by these activities will
be very small, and localised around the tophole location.

As outlined in Section 2 above, shipwrecks are likely to represent the chief archaeological resources in the
deeper areas west of Ireland, including around the lolar well location. The recent lolar site survey did not
identify any wrecks within the 5 x 1.8 km wide survey area around the lolar well location (Fugro, 2017). The
nearest recorded wrecks are located over 8 km from the well location.

3.2 Mitigation and management measures

Nexen has identified the following process controls to mitigate the possibility of any damage or disturbance to
features of archaeological significance:

> A pre-spud ROV survey will be conducted at the well site to identify any marine artefacts that could
potentially be disturbed, or any other obstructions;

> If any potential marine artefacts are observed, a qualified marine archaeologist will be consulted prior to
spud, and spudding will not commence until the marine archaeologist has confirmed that the spud location
is free of marine artefacts;

> If any item that may be of potential archaeological interest is identified, that item will be avoided and the
well location will be moved to an alternate location, which will also be subject to a pre-spud ROV survey
and the same precautions identified above. A short report will be prepared by the marine archaeologist
detailing the observations made and the actions taken.

> If a discovery of a shipwreck or object of historical interest is made during the above process, Nexen will
immediately report the discovery and its location to the relevant Government Departments and Agencies

lolar Exploration Well — Underwater Archaeological Assessment
Assignment Number: A100460-S00
Document Number: A-100460-S00-TECH-002 12
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identified by PAD (2014), i.e. to PAD of the DCCAE; the relevant divisions of the Department of Transport,
Tourism and Sport (Irish Coastguard, National Maritime Operations Centre (NMOC) of the Irish Coast
Guard, Maritime Safety Policy Division, Marine Services Division and Maritime Transport Division); the
Development Applications Unit of the Department of Arts, Heritage and the Gaeltacht; and the Irish
Antiquities Division of the National Museum of Ireland.

> Under these circumstances Nexen would also facilitate the statutory authorities in any investigations that
they may need to carry out in accordance with the terms of the National Monuments Acts (1930-1994).

3.3 Residual impact assessment

Considering the very small area of potential seabed impact from the drilling activities, the findings of the site
survey and the absence of known wrecks within the lolar well area, is it extremely unlikely that any features of
archaeological importance will be present in this area. Given the measures to be implemented, the risk to
features of archaeological importance is negligible.

lolar Exploration Well — Underwater Archaeological Assessment
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4 CONCLUSIONS

>

The area of seabed potentially affected by drilling or well abandonment equipment is limited to a within a
few metres of the tophole location and thus the potential for direct damage or disturbance to features of
archaeological significance is also limited to this small area.

The deposition of sufficient quantities of drill cuttings that could potentially disturb or bury such features is
also expected to be limited to within approximately 20 m of the tophole location.

A comprehensive site survey has been conducted and there are no known wrecks within the deepwater
lolar well area. Archaeological features such as wrecks could present a safety hazard to the drill ship itself
and therefore Nexen would aim to avoid them.

It is extremely unlikely that any features of archaeological importance will be present within the small area
of seabed that could be impacted.

Nexen will conduct a pre-spud ROV survey to reduce further the possibility of any damage or disturbance
to features of archaeological significance at the well site.

The risk to features of archaeological importance is negligible.

lolar Exploration Well — Underwater Archaeological Assessment
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