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• Assess hydrogen storage potential within manmade salt caverns offshore Ireland.

• Identify potential surface, subsurface and environmental risks.

• Focused on areas suitable for offshore wind projects-

•  Focus Area 1: Kish Bank Basin

•  Focus Area 2: Irish Sea Basins

•  Focus Area 3: Celtic Sea Basins

•  Focus Area 4: Atlantic Margin Basins

• Fill identified data gaps in reports on potential of hydrogen storage offshore Ireland.

• Repurpose existing hydrocarbon industry datasets & engage with ORE industry.

• Assessment of saline aquifers still needs to be assessed.

Objectives
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Courtesy: ABB Power Systems, Nov 2016; Modified.
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Figure 5 Kish Basin Offshore Green Hydrogen Production Facility Construction

Figure 3 Hydrogen Production Platform. 
Source Poshydon

Year 1 to 3 Year 1 to 4 Year 4 to 7



Known Halite in Kish Bank



Known Halite in Irish Sea



Known Halite in Celtic Sea



Database Utilised
Kish Basin Dataset



Database Utilised



Example Data Quality – KISH



Example Data Quality – CELTIC Best Quality



Example Data Quality – Typical Irish Data



Example Data Quality - Reprocessing



Top Halite Interpretation – Time Domain



Top Halite Interpretation – Time Domain



Halite within Zone of Interest



Halite within Zone of Interest

Celtic Sea and Irish Sea Halite with a depth 
of 1 to 1.5km, and thickness >150m



Evidence of Salt Thickening – Celtic Sea



Evidence of Salt Thickening – Celtic Sea

~800m Gross salt interval 
proven in 57/9-1 well



Evidence of Salt Thickening – Celtic Sea



Evidence of Salt Thickening – Irish Sea



Cavern Specification

Areas with colours have sufficient 
thickness of salt, at a depth of 
1000m to 1500m, suitable for a 
120m high potential cavern 
development.

With each potential cavern of 
85m diameter, with a 330m 
standoff between caverns.

A typical salt cavern can store 
between 105 GWH and 146 GWH 
of Hydrogen.



Total potential of ~270 
caverns.

If only 1% of caverns (3) were 
developed this would 
represent up to 0.4TWh of 
Hydrogen storage.

If only the 8 caverns adjacent 
to the Dublin Array were 
developed this could 
represent approximately 
1TWhH2 storage

Cavern Potential Locations - Kish



Cavern Potential Locations – Irish Sea

Total potential of 1069 
caverns.

If only 1% of caverns were 
developed this could 
represent up to 1.5TWh of 
Hydrogen storage.



Cavern Potential Locations – Celtic Sea

Total potential of 5237 
caverns.

If only 1% of caverns were 
developed this could 
represent ~7TWh of Hydrogen 
storage. This is sufficient for a 
seasonal store.

If 3% of potential caverns in 
this area were developed, this 
would exceed Ireland’s 
projected requirements of 
18TWhr of energy storage in 
2050, while still providing 
potential for energy export.
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Activity Output Impacts Mitigation 

Nature Duration Type Nature Importance Type P/Y/N Description 

Re-enter 
appraisal 
well to 
enable 
installation 
of a leaching 
completion 
to create the 
salt cavern 

Estimated 10 
days using 
jack up 
drilling rig 

This is an extension of the drilling 
operation with the same outputs as 
above – oil spill, engine & solid waste 
emissions, noise & habitat 
disturbance 

Marine & air pollution, 
disruption to shipping & 

fishing operations, impact 
on biological environment 

L-M D,C Y As above for drilling operation 

Cavern 
solution 
mining 
dissolves the 
naturally 
occurring salt 
formation 
using 
nitrogen gas 
as a blanket 
to prevent 
dissolution in 
the salt 
cavern roof 

Estimated 
2.5 years 
using jack up 
drilling rig 

Impacts on water quality due to 
produced brine 

Marine pollution, impacts 
on biological environment & 

wild life & fisheries 

H D,C P Dilute brine with seawater before disposal; disperse brine where 
currents are strongest;  

Oil spill Marine Pollution L D,C Y Oil spill contingency plan in place, Probability of a major accidental 
spill of hydrocarbons during the exploration drilling is very low 

therefore little chance of transboundary and cumulative effects. 

Engine emissions Air pollution L D,C Y Regular maintenance 

Physical presence Disruption to 
fishing/shipping operations 

M D,C Y Notifications of operational schedule 

Impacts on water quality due to solid 
waste 

Marine pollution L D Y Shore disposal at port  
No Impacts 

Habitat disturbance, pollution, 
displacement 

Marine, air, noise pollution 
impact on Wild life 

L D,I,C Y Implementation of management procedures to ensure 
environmental controls are operating effectively and efficiently 

Noise Impacts to Biological 
Environment 

L D,C Y The potential sound impacts from drilling operation are considered 
to be minimal and will not contribute to cumulative effects. 

Completion 
of 
production 
wells 

Estimated 10 
days per well 
using jack up 
drilling rig 

This is an extension of the drilling 
operation with the same outputs as 
above –oil spill, engine & solid waste 
emissions, noise & habitat 
disturbance 

Marine & air pollution, 
disruption to shipping & 

fishing operations, impact 
on biological environment 

L-M D, C  As above for drilling operation 

Installation 
of offshore 
substation 
and 
hydrogen 
production 
platform 

Estimated 
three months 
using heavy 
lift barge to 
install steel 
jacket 
platform  

Physical presence Disruption to shipping & 
fishing operations,  

L-M D, C Y  

Oil spill Marine pollution L D, C Y Oil spill contingency plan in place 

Engine & solid waste emissions, Marine pollution L D, C  Regular maintenance and waste disposal to shore 

Noise – pile driving Impact on cetaceans H D Y Soft starts, acoustic buffers/screens 

Seabed disturbance Habitat disturbance L   Enhanced marine habitat on artificial reef 

      

Lay export 
hydrogen 
pipeline to 
shore 

Using pipe 
laying barge 

Physical presence Disruption to shipping & 
fishing operations, 

L-M D, C Y Notifications of operational schedule 

Seabed disturbance Impact on marine areas of 
conservation   

L-M D, C P Adjust operational schedule to minimise impact 

Habitat disturbance SPA, SAC, Annex IV L-M D, C P Adjust operational schedule to minimise impact 

Beneficial 
impacts  

       

Substation & 
H2 
production 
platform 

20 years Physical presence Impact on marine life M D, C  Enhanced marine life habitats due to artificial reef affect 

Environmental impact of Cavern Solution Mining and Installation 
of Hydrogen Plant Offshore Platform



• The primary acoustic devices used by the INFOMAR programme are 

Multibeam Echosounder (MBES), Singlebeam Echosounder (SBES), 

Shallow Seismic / Sub Bottom Profiler (SBP), and Side Scan Sonar (SSS).

• The bathymetric data is a dataset that has being acquired and 

processed is to international hydrographic standards.  It produces high 

quality digital maps that are easily accessible through the INFOMAR 

data portal.

• The SBP/HRSS are the most valuable geophysical datasets when 

constructing an accurate ground model particularly for offshore fixed 

bottom installations and cabling onshore. Data acquisition gaps should 

be considered, as there are areas where data still needs to be acquired 

as part of programme strategy to end 2026.
SS Polwell

Sediment Waves

SBP Data
Channel Cuts

Glacial Till

Sediment Waves

Multiple

Present Day 

Channel Cut

Phase 1: Integrating Geo Datasets



Phase 1: Integrating Geo Datasets

The primary aim of INFOMAR as a marine 
mapping project is to describe the physical 
features of the seabed. This includes the 
measurement of water depth 
(bathymetry), definition of seabed 
structures and identifying sediment type 
and distribution, both on and below the 
seabed. 

The bathymetry map is achieved 
using a range of hydrographic 
and geophysical instruments. 
Acoustic devices emit sound 
energy, in a series of continuous 
pulses, into the water column 
and detect the returning echoes. 
This is called sonar.  Different 
echo strengths indicate different 
seabed features (or morphology) 
and the different physical 
characteristics of the seafloor.  By 
knowing the speed at which 
sound travels through water 
(approx. 1500 m per second), 
depth can be calculated from the 
echo return time.  This method 
produces extremely accurate 
measurements, which when 
coupled with accurate 
positioning systems and motion 
sensors can be used to produce 
accurate seafloor maps. 

Dublin
 Array

Codling 1

Codling 2



Phase 1: Integrating Geo Datasets

Multibeam systems also collect 

information about the type of 

seafloor and can distinguish between 

mud, sand, gravel, and rock. 

Different seafloor types return the 

signal with different levels of energy, 

this is known as backscatter. 

This information can be used to 

determine the physical nature of the 

seabed, because different bottom 

types “scatter” sound energy 

differently. For example, a softer 

bottom such as mud will return a 

weaker signal than a harder bottom, 

like rocks or gravel. These differing 

values in intensity are used to 

examine the nature of the seafloor in 

a backscatter chart. 

Dublin
 Array

Codling 1

Codling 2



Phase 1: Integrating Geo Datasets

Combining bathymetry, backscatter 

and grab samples allows for the 

creation of ‘sediment classification’ 

maps. These provide information on 

the type of seabed substrate with 

application to marine spatial planning.

Care must be taken when integrating 

these datasets as the backscatter is 

only a relative property and can easily 

lead to misinterpretation of the 

ground conditions. 

The sediments recorded in the grab 

samples may not be in situ and 

representative of the local seabed.

It's important to integrate these 

datasets correctly to understand the 

complex relationships between 

sediment deposition and erosion. It is 

essential to understand the regional 

onshore geology, drainage systems in 

conjunction with the tidal currents and 

weather patterns to build a dynamic 

seabed model.

Dublin
 Array

Codling 1

Codling 2





12 NM 
Boundary

South Coast DMAP

Halite

Halite

Labadie Bank

The onshore geology varies from 
Carnsore granite to lower Carboniferous 
Limestone at Hook Head to Devonian 
Sandstone at the old head of Kinsale. The 
many rivers in the area are eroding, 
transporting and depositing these 
sediments.

Seabed canyons, channel cuts, sand 
banks, point bars mega ripples as well as 
exposed bedrock are some of the many 
features that are visible. 

The bathymetry shallows to 62m in the 
area approximately around where the 
halite has been deposited subsurface . 

There are several sand banks in the 
vicinity as well as sediment waves seabed 
channels. 

Given the shallow depths there could be 
the possibility to co-locate fixed 
foundation (Jackets) wind turbines. 

Halite

Halite

Halite

Halite

INFOMAR Bathymetry Map over Halite Area.

EEZ

EEZ

Halite

Halite

500m

Phase 1: Integrating Geo Datasets





Sediment Waves

Regional Geohazards Study -2D Seismic

Gas

Shallow Glacial ChannelsShallow Glacial Channels

Gas

Deep rooted  Faults

Anticline

Anticline

Irish Public Sector Data (Geoscience Regulation Office, Department of the Environment, Climate and Communications) 
licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence. Copyright – Government of Ireland



Irish Public Sector Data (Geoscience Regulation Office, Department of the Environment, Climate and Communications) 
licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence. Copyright – Government of Ireland



Fault
Fault

Salt 
Diapir

Salt Withdrawal 
causing Collapse 

Fault

Antithetic 
Fault

Fullstack Data

Halokinesis is clearly visible on the seismic line above, with the halite thickening to the North (right) and thinning to the South (left). 
A salt diapir is visible on the North of this seismic line, this is causing disruption to the stratigraphy that directly overlies it. 
From the 2D seismic line above there appears to be a large-scale fault that is terminating close to the seabed.

Movement of the halite is causing salt withdrawal on the South of the seismic line leading to collapse of the overlying stratigraphy.
It is essential to acquire, process and interpret a high-resolution 3D survey over this area to understand the containment risk posed by the 
salt tectonics in the South Celtic Sea.

Regional Geohazards Study – Containment





Example Constraints Maps - Kish

Shipping Density Fishing Effort, Telecoms, Wrecks



Example Constraints Maps – Irish Sea

Shipping Density Fishing Effort



Example Constraints Maps – Celtic Sea

Shipping Density Fishing Effort



Questions?

Nick O’Neill
SLR Consulting

noneill@slrconsulting.com
087 231 1069

James White
Illmatic Energy

james.white@illmaticenergy.com
087 183 1296

Keith Byrne
Aspen Energy Consulting

keith@aspenenergy.ie
086 378 3473

WWW.HYSS.IE

mailto:noneill@slrconsulting.com
mailto:james.white@illmaticenergy.com
mailto:keith@aspenenergy.ie
http://www.hyss.ie/
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