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Closed Area
Open Area

Offshore Ireland

~ 80% Designated Continental
~20% Shelf limit —_—

Exclusive Economic Zone
EEZ 200M limit ——



Designated Offshore
Areas and
Leases & Licences

- Ireland Petroleum Licences and Leases

UK Petroleum Licences and Leases

- MNorway Petroleum Licences and Leases




Ireland — Concession map

Exploration interest offshore Ireland is demonstrated
by the current offshore Concession Map

Number of Offshore Exploration Licences and Licensing Options at end December each year (1970 - September 2019)
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Ireland — Concession map

There were 2 stages of Licence Awards
from the 2015 Atlantic Margin Licensing
Round (Phase 1 and Phase 2)

Phase 1

Licence conversions (from 2015 Licensing Round)
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Operations
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New Seismic Data Acquired

Since 2010 the Irish Offshore has seen extensive acquisition of long offset high quality
seismic data both regional 2D and large 3D surveys

However no seismic acquisition in 2018 and 2019



2D Seismic Data acquired Offshore Ireland
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3D Seismic Data acquired Offshore Ireland
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Site Survey Data acquired Offshore Ireland 2019

Barryroe Site Survey acquired in early September 2019 for Providence Resources

Gardline acquired the data using the vessel M/V Kommandor
- 2 shallow survey locations with a total of 228km of analogue data and some
- 20 environmental grabs and 21 environmental camera stations

SURVEY AIMS ® ] Celtic

A seabed and shallow soils geophysical survey will be conducted to: _ wTR o

- Accurately determine water depths; L ‘ Ve

- Provide information on depth of sediments overlying chalk bedrock and to identify and map any chalk exposures

- Provide information to inform archaeological assessments of the sites;

- Assess the area for the presence of any Annex 1 habitats (as defined in the EC Habitats Directive 97/62/EC);

- Investigate the ‘baseline’ or background condition of the seabed sediments and associated benthic faunal communities
at the Barryroe location to enable accurate measurement of any future impacts from the proposed drilling operations.

- Provide information on seabed and sub seabed conditions to ensure the safe emplacement and operation of a drilling rig
within the survey area.
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Wells drilled offshore Ireland

Drilling history of the Porcupine Basin
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Wells drilled Offshore Ireland in 2019

IOLAR 52/04-1

FEL3/18 comprises:
CNOOC Petroleum Europe Limited (Operator) — 50%

Porcupine Basin

‘lolar’” exploration well 52/4-1 in Frontier Exploration Licence 3/18
Located ~ 230km off the southwest coast of Ireland

Water depth ~ 2160m

Drilling unit — Stena ICEMax

Foynes shore base was the primary shore base

ExxonMobil Exploration & Production Ireland (Offshore South) Limited — 50%



Wells offshore Ireland

Exploration wells: 133
Appraisal wells: 28
Total: 161

* Only 6 wells >1 km water depths

* Only 12 wells drilled on 3D seismic
(3 wells in Porcupine)

* 2 wells drilled on post-2000 2D seismic

IOLAR 52/04-1

Majority of Wells drilled in shallow water
on poor quality 2D seismic
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Production
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Even in low case gas demand scenario, demand significantly exceeds supply




Production — Corrib gas Field

Minister approves sale of the Corrib gasfield

On 30 November 2018, the Minister approved the sale of Shell’s stake (45%) in the Corrib field to
Nephin Energy. Nephin is a wholly owned indirect subsidiary of the Canada Pension Plan Investment
Board (CPPIB). Vermilion and CPPIB formed a strategic partnership whereby

Vermilion assume operatorship of the Corrib natural gas project

Production continued offshore during 2019 from the Corrib gas field in the
Slyne Basin (supplying about 60% of Ireland’s gas demand)

In 5 years Corrib will meet approximately a quarter of Irelands gas demand *

* projections based on Gas Network Irelands Network Development Plan (May 2018).



Production from Corrib Gas Field

EU 28 Energy Import Dependency 2015
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The latest version of the Commissions Energy Statistics handbook (September 2019) Reduction due to Corrib impact.

Ireland remains above EU average




Kinsale Decommissioning

During 2019, consent was granted for the first phase J“
of the decommissioning of the Kinsale gas fields. The J
Department is in receipt of an application for the
second phase of decommissioning.




Research
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Research Entities

Petroleum Infrastructure Programme (PIP)

The overall aim of PIP is to promote hydrocarbon explorati~ \\
development activities by: ea(
- Strengthening of local support structures e‘.—’»
mini - Funding of research data gatherins - bo . research in Irish
WWW.pip.ie off§hore areas o a
- Providing a forum for \Jd( .uongst explorationists & researchers
& rarsa — North A+ \e \“.‘m Systems Assessment (NAPSA)

Thk- “\‘ \ .APSA is to foster research collaboration
_ oﬁa ..>n and Atlantic Canadian researchers that will lead to
"" L 3 ((\9 _ establishment of funded scientific projects to enhance our
a‘\ understanding of the petroleum geology of the North Atlantic basins

WV\?IWP:“’) Q\aﬂ :.u .org

-

Irish Centre for Research in Applied Geosciences (iCRAG)
Our mission is to transform Irish geoscience by driving research and
&89 discovery, delivering economic and societal benefit, and advancing
R public understanding

WWwWw.icrag-centre.org



Petroleum Infrastructure Programme (PIP)

Technical Committees

Proposals for research focussed on common industry issues

» Geology & Geophysics

* Environment

* Engineering

« Data Management & Support Services

The Petroleum Infrastructure Programme (PIP) was set up by the Pe m Aftairs Division (PAD) in 1997. PIP current

Ity
comprises two subpfogmmmes the active Petroleum Exploration a ndProo ction Pomom\ nd Support (PEPPS) and
the now completed PIP (1997 - zooz) ub-programmes

The overall aim of PIP is to promote hydrocarbon exploration and development activities by

‘ Strengthening of local Support structures.
Funding of research data gathering and ‘land-based research in Irish offshore areas

Providing a forum for co-operation amongst and

Multiphysics integration into seismic
depth models for long offset regional
seismic data set

Research under the Programme goes beyond normal licence area-specific work and is designed so as not to duplicate the
efforts of other groups or of Itis also essential that local should be given
an opportunity to participate in the research projects. PIP is funded by oll companies with licences offshore Ireland and
the PAD

Deep Structure of Porcupine Ridge and
Rockall Plateau Margins

Full Waveform Inversion of long offset
regional seismic data set




E;Zﬂ‘l’ff New Stratigraphic Framework for
P Offshore Ireland

* Updated stratigraphic framework for all basins
offshore Ireland

* Integrated analysis of lithology, biostratigraphy and
s |lises seismic data using national archive of released
1B i = datasets, published research, and new samples.

U * Results of the study will advance our understanding
u "1/l of the offshore basins, and assist in future i
| I exploration and research initiatives. r ||\ , H}\

HOOK
GROUP|

RTATeITATTRATTRTEATE e TR T

LA

18¢ [2¢ “la Al
souithgrnmost limit| /('

s Group._ | [,

e Rockall Bagin

00g oo
v i

Sibl
| . . . . Updated Rock Unit ikt
o = New Stratigraphic§ Regional & Basin well Tops, New Biozonation Distribution &
Summary Logs Scheme Paleofacies

Maps

Chart & Specific Interpreted
Nomenclature Horizons & Type Wells

Example : Distribution of Upper Jurassic
Groups (Beara, Muckross and Hook Groups)

Visit PAD booth

RILEY GEOSCIENCE LTD

h Merlin {Eﬁ PALAEODATE LTD

Energy Resources Ltd DUNFORD EXPLORATION LTD

STRATIGRAPHIC CONSULTING LIMITED|




PIP Reprocessing DCENR/Eni regional seismic survey 2013/2014

Project
Example 2
Acquired programme
16,800km of new:
* 2D PreStack Time Migrated
seismic data
* velocity
* gravity
* magnetic and
* field data
* Acquisition report
* Processing Report

All data released for copying charge

MARITIME INDUSTRY
AWARDS 2015

Reprocessing of this 2D survey on-going as a PIP project



Data
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Ireland’s Stratigraphic Nomenclature - Data

Energy Resources Ltd

E—_ Merlin
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Trans- Atlantic Source Rock Study - New Geochemistry Database

All available geochemical data for each well offshore Ireland have been digitised and compiled into a
single geochemical analytical database, allowing data to be interrogated and trends to be observed
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{ BeicipFranlab® | (0 / | Data type Samples o R i T
o Total Organic Carbon (TOC) 12,725 iy e ety
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800
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The database has allowed further analysis by members using the extensive Geochem database ! Analcor



ObSERVE Data

The baseline aerial and acoustic data acquisition (2015 - 2017) of the ObSERVE
programme is completed and results and impact have been analysed.

Data was made publically available before year end 2018 by DCCAE. 28 TB of data

=

AER\SERVE

Acoustic and aerial environmental baseline
programme of marine wildlife

Roinn Cumarsdide, Gniomhaithe
ar son na hAerdide & Comhshaoil
Department of Communications,
Climate Action & Environment

An Roinn Cultiir,
Oidhreachta agus Gaeltachta

Heviage and the Gaeleach Visit ObSERVE booth




Digital Capture of Technical Data

Digital capture hard-copy seismic:

e 337 surveys from 1968 to 2000, onshore & offshore
e 26,000 film profiles; 3,500 paper profiles

e Approx. 300,000 line km

+ Digital capture 2,500 technical reports

Objectives:

* To protect the archive of the records

* To allow ease of retrieval of the records

* To facilitate reconstruction to digital seismic format

* To aid in the transcription of additional information held on the
records to other more accessible formats.

Objective of ease of data access to progress work programme timelines and to aid in disaster recovery



Technical Data — Future Plans

Detailed digital capture of well attributes — core, SWC, DST, water chemistry etc.

Completion of digital capture of hard copy data — paper seismic sections, reports,
maps, montages, historical well files

Complete re-read of all well log tapes

Continue to support cuttings, Photostrat, XRF QEMSCAN, Core and slide scanning
multi=client project

New build of iPAS (PAD’s integrated data and licensing system).

Build national archive of seismic field data

There has been a signficant increase in volumes of data acquired in recent years.

Technical Data Archive — Corestore, Dataroom



Technical Data

No. Data Requests

40

35

M Academic Research

B Industry —

B Product Development

2012 2013 2014 2015 2016 2017 2018 2019

Data Requests

Dataroom Visits



Communication/Outreach
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Communication/Outreach

PAD/DCCAE Booth 2019



Communication/Outreach - National

BT Young Scientists,
Dublin, January 2019

Irish Geological Research Meeting
(IGRM), UCD, March 2019

PAD at Our Ocean Wealth/Seafest

June 2019, Cork
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Outreach

il and Gas come from remains of buried plants and animals,
due to increased heat and pressure. Oil migrates from the source
rock and can be trapped in small voids (pores) within a reservoir

]

Oil refining
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Geoscience Graduate Placement Programme

Pictured above: Laura Berdi , Callum Gilchrist, Pablo Rodriguez Salgado and Kishan Soni who are successful

candidates from the Geoscience Graduate Placement Programme 2019.

Proposed in Mar 2019 to ISPSG members
Objective — to enable geoscience career progression, for knowledge exchange, to capacity build in the sector
Implemented — October 2019 with 3 PIP members



Oil and Gas Politics 2019

" )\ Richard Bruton € @RichardbrutonTD - 18m v
" We will accept the advice of the Climate Advisory Council and end the
o exploration of oil in Irish Waters #ClimateActionSummit @LeoVaradkar

Taoiseach Leo Varadkar announced the plan at the
United Nations Climate Action Summit in New York

23 September 2019



Concluding Remarks

s Licences: While 80% of the offshore area is currently closed for licensing,
exploration interest in Ireland’s offshore basins remains strong.

%* Operations: Ireland offshore is under-explored in terms of drilling. The quality,
coverage and quantity of seismic data has improved significantly in recent years,
highlighting the oil and gas prospectivity of the basins.

** Data and petroleum research are vital to support E&P Ireland.

** Our Communications and Outreach programme is now designed for a variety of
stakeholders.

% Government is committed to support the future exploration for gas in Ireland’s offshore.

PAD Technical as geoscientists will continue to support industry and academia in the
challenge of understanding the geology of our offshore basins
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Go raibh maith agat

Thank you



