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1. Introduction 3. Seismic Mapping

Carbon Capture and Storage (CCS) is crucial for low-carbon industry, climate mitigation and a sustainable | L :
energy future. The offshore capacity of the UK is substantial and has been estimated at 78 Gt of CO, in —Tokm ari N The 3D seismic volume used does not incorporate the  "sss=—====sss==== Internally sequences 1-3 are
saline aquifers and hydrocarbon fields "". The early-mid Eocene Tay Sandstone Member of the Central 1 e e | |1 whole extent of the large Tay Sandstone (Fig. 3.1). The == _ . quiescent but complex, with
North Sea (CNS) is a submarine-fan system and potential storage reservoir with a theoretical capacity of A N fan strikes NW-SE across the seismic area, and is | e - . channel systems and Tay Sandstone Seq uence 4
123 Mt of CO,". The Tay Sandstone comprises of 4 sequences, amalgamating into a fan complex 125 km A N o | confirmed by numerous exploration wells. E* ~ = _ = erosional surfaces (Fig. 3.2).
long and 40 km wide at a minimum of 1500 m depth, striking NW-SE, hosting several hydrocarbon fields TSR j N ra Horda Markers L
including Gannett A, B, D and Pict. e g The Top Tay Sandstone was mapped across the 3D £ B ~=== .~ Sequence 4 has a distinctive
= seismic volume. The high amplitude horizon is clear § = <. mounded geometry (Fig. 3.3) Thickness (m)
To better understand the storage potential and characteristics, the Tay Sandstone over Quadrant 21 has 1n , below the thick homogenous Horda Formation. The Top 5, faesetimee 0 e === with a mappable base, it is 190
been interpreted using geophysical well logs and 3D seismic reflection data. Understanding the internal Léﬁeﬁ"gﬂ o i Sele Forma“o'f‘ represents the base of the_Tay . '; A Top SelofBalder S = =SS 12.8 km by_ 3.8 km with an
and external geometry of the sandstone as well as the lateral extent of the unit is essential when o wos i «weg  Sandstone Unit, as the Balder Tuff Formation is thin in 2 e _ average thickness of 97 m
considering CO, vertical and horizontal fluid flow pathways and storage security. [ ol Fiei Ul this area and beneath seismic resolution. 2| s (Fig. 3.4). The mapped closure
| Tay Sandstone Sequence 4 . = was depth converted using
[ Tay Sandstone Extent : i SN nearby well velocity data.
E 3D Seismic Survey Extent GUILLE 7y z i S0
L s Figure 3.3. A perpendicular Sub-seismic thicknesses (<40
Figure 3.1. Location of the mapped Tay : intra Horda Marker B8t S e i s cross-sect‘llor':la::rﬁs m) limit the range of the
2 . BaCkg rO un d Sandstone sequence, with nearby wells, oil S=au R ST rs:g::c?:: gt.eor(rz:try iaused sequence, which could have
fields, and available 3D seismic coverage. e NN © R ST by differential compaction. MOre laterally extensive thin e :

sandstones. Attribute analysis

could help refine the margins

of the sequence. Figure 3.4. Thickness map for sequence 4, reaching 160
m at its thickest. Seismic resolution limits prevent
mapping thinner than 40 m.
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The early-mid Eocene aged Tay Sandstone Member is a
submarine-fan system in the Central North Sea (Fig. 2.1).
The fan rests on the regional Balder Tuff and is overlain by
the thick mudstones of the Horda Formation (Fig. 2.2).

Figure 3.2. Seismic cross-section through
sequence 4 showing the internal geometry of the 35
sandstone < e
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Four internal sequences make up the Tay Sandstone, ] g <
reducing in size and clay influence with decreasing age. | | |

Each sequence separated by mudstones and a minor hiatus. | | ) .
4. Well Information 5. Storage Potential
The Tay Sandstones were sourced from the Scottish =§"’I‘$FF';"’ - .
. . . . . . o w hrie o
Highlands via the Outer Moray Firth, with minor input from  * | [ b Condensale Fieid K
the southwest (possibly from the Southern Uplands) (Fig. :j> I Ta;l'l/ Sandstone|Sequence 4 P “STESTIVOT 409 m [ 2TV Fifteen wells within the extent of With 35% porosity, 5 D perngeasbility and a net to gross of 0.8, sequence 4 of the Tay Sandstone has a high
23) g_' i .II E Ta.sl Sandstone:‘ Extent ‘l "‘-"‘\‘ _g 1:25007‘0.00 gAPI 150.00 1:25007‘0.00 gAP|§150.od the Se|Sm|C Volume were used to tOtaI pOI'e VO|Ume Of 927X1 O m The rema"“ng three SequenCGS Of StaCked Channe|S and |nterbedded
.y, St S e o S Q. S | | i i ' mudstones reduce in net to gross with age as mud has a greater influence in the early fan system.
| Rk help build the interpretation. The : : _ \ y y .
:=riguret2.1t . I}ot::]ati_lc_)n oSf Uld( r;ydrocagbt?‘n fields, | w3 formation tops were taken from mevetr;heless, thetsandstone properties remain relatively consistent and are far more laterally extensive
. . e exient o e la anastione an e mappe ] ] s I I an e youngest sequence.
Oil at the Pict and some of the e e e oy > e o PP the exploration wells composite young 9
foe [Prowp| CenrlGrben | 3annet fields are in the Ta - | | |3 logs. Gamma ray traces clearly
W e Sa dst a th y " | 0 1800 2 show the clean 'blocky’ The value of 123Mt CO, quoted in the CO, storage online atlas CO,Stored’ is a rough estimate for the
Nordand andstone proving e cap rock sea o Taéandstone 3 sandstones separated by thinner whole unit. Mapping undertaken and the pore volumes calculated will lead to a more accurate value of
MicMiocens and 899993’“”9 good reservoir MDTeATI8 | MD1847.38 | o 1 Ty [MDIST3S Itst 4 mudst e storage potential for this submarine-fan complex.
Orgoeene [ Wosty porosity and permeability. 1z Zl 13 ones and mudstones (Fig.
. . E . ). Several factors and risks still need considering when assessing this site for CO, storage:
The Tay Sandstone sits above other iy ] : « Pressure connection: dependent on whether the Tay Sandstone is an open or closed unit.
- 1 Afew wells cored the T - ke - o sand -
Cenozoic sandstones such as the | oy soirs| ew wells cored the lay i « Hydraulic connection with underlying Cenozoic sandstones (Forties, Cromarty, Mey).
Mey, Cromarty and Forties Members | = = Sandstone, including well 21/17-2 i - Modelling of migration pathways to stratigraphic traps.
< which overlie deeper Jurassic o Base Sequence 4 1 E which cored several metres of the b « Connectivity between sequences within the Tay Sandstone.
£ . |5 reservoirs. This offers the opportunity 20 o || = overlying Horda Formation. The "
5 |E for stacked storage of Co, in the | r sandstone show visible porosity
2§ |5 & CNS. ] ] % and are often poorly consolidated s b=
_____ HERE B T (Fig. 4.2). Core analysis hag — 6 _ Refe rences
5 Fiaure 2.2. A summa |y Bk revealed very good reservoir Figure 4.2. Core taken from
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2 T 1 =Top_sele| 1 2= d bility of 2-11D typical section of clean CO2Stored - Online CO2 Storage Atlas. www.co2stored.co.uk
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