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Abstract

CO, storage site for small-scale demonstration has been investigated in Yeongil Bay, Pohang, SE
Korea, using seismic survey and exploration well data. We found a potential storage formation
consisting mainly of conglomerate and sandstone. The storage formation unconformably overlies
volcanic basement rocks that are located in a depth from 650 to 950 m (below sea level). The depth of
the storage formation is suitable for injecting supercritical CO; in the Pohang Basin. The average
thickness of the storage formation is about 123 m, which possibly provides sufficient capacity at the
level of small-scale storage demonstration. The overlying fine-grained deposits consist mainly of
marine hemipelagic muds and interlayered turbidite sands. The overlying formation is considered as a
good seal rock that is over 600 m thick and widely distributed in the onshore and offshore portions of
the basin. NNE-trending faults found in the study area likely formed at basement level, probably not
continue to seafloor. Such faults are interpreted as syndepositional faults involved to the basin
initiation. This study reveals that the offshore area of the Pohang Basin contains deep geological

formations suitable for small-scale CO, storage demonstration.
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Fig. 1. Geological map of the southeastern part of Korea, showing Tertiary sedimentary basins and major faults (modified
from Sohn and Son, 2004). A geological cross—section shows eastward-deepening geometry of the Pohang Basin.
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Fig. 2. Locations of 2D seismic survey lines and PHEW-1 and PHCLH-1 boreholes. A box with dashed lines indicates the
boundary of structure map in Figure 10.
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Fig. 3. Seismic equipment layout and acquisition geometry (not to scale).
Table 1. Seismic acquisition parameters.
General information
Location Youngil Bay, Pohang, SE Korea
Vessel R/V Tambhae 11 (KIGAM)
Date of Ist Survey 2013.11.10. ~2013.11.15.
Date of 2nd Survey 2014.09.30. ~2014.10.02.
Date of 3rd Survey 2015.03.25. ~2015.03.27.
Date of 4th Survey 2015.07.07. ~2015.07.11.
Date of 5th Survey 2016.03.29. ~2016.03.31.
Date of 6th Survey 2016.09.22. ~ 2016.09.23.
Date of 7th Survey 2018.03.20. ~2018.03.24.
Streamer Parameters
Streamer type GeoEEL Number of streamer 1
Streamer length (m) 75.0 Number of channel 24/32
Group interval (m) 3.125 Streamer depth (m) 1.0£0.5
Offset (COS to CFG, m) 25.0 Distance VRP-CFG (m) 89.15
Recording Parameters
Instrument type Geometrics Bandwidth 5Hzto3 kHz
Record length (s) 2.0 Low-cut filter 10+0.5 Hz
Sample rate (ms) 0.25 Tape format SEG-D
Source Parameters
Source type Bolt Air-gun Volume per source (in®) 90/269/754/1254
Number of source 1 Source pressure (psi) 2,000
Sub-array number 1/2/3/4 Source length (m) 15.0
Shot point interval (m) 6.25/12.5 Source depth (m) 5.0+1.0

AL AR 2R

FL sldolM v AgSel 5 9 AL, 7IHIeke] Ak 52 mtefslr| sl HARS(PHEW-1)& AlF3rt. &
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Fig. 4. PHEW-1 borehole design and geometry (not to scale). For the location of PHEW-1 borehole, see Figure 2. Note that
casing depths are depths below seafloor.
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Table 2. Data processing procedure and parameters.

Procedure Parameters

Data input SEG-D & UKOOA input

Geometry assignment applied from field report and GPS coordinates
Noisy trace editing despike standard deviation 0.0-3.0

Surface wave noise attenuation velocity 1,480 m/s, frequency 50-200 Hz
Radon filter number of P 51, range of P — 100 to 250 ms
NMO-stack semblance RMS pick

Migration fast explicit FD migration, 100 Hz

s Al 218k A=A 2] 28 A% et S H-3-2 gRls)
712 A17F0.3~0.82 FLrollA] WEARALG o] dA44do] Z715kE Eelat 4 Qlolrk(Fig. 5). @%o] 11745401 oH”E} ¥
22 0|80t FRATIAERA £ (Normal —Move-Out velocity)y & =&t A% 7] @ F7H4Q1 21
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Fig. 5. Sample shots with CDP number before (a) and after (b) data quality enhancement process. CDP: common depth point.
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Fig. 6. Seismic sections of 16YC2-001B before (a) and after (b) data quality enhancement process. For the location of the
section, see Figure 2.
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[ Volcanic rocks

1000 —————
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Fig. 8. Lithologic log of PHEW-1 borehole. For the location of PHEW-1 borehole, see Figure 2. BST: basement, mbsf: meter
below seafloor, SU: seismic unit.
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7} Aol Lk oot Alohe shehA B2 A AT B Yupper delta plain)oll ] H4E) 231 54
Zo2 s 4-4o] HR1A.0.2 Yol BA oletFo] Wresti, Tl 4715 B 8 SellA] mAE Alglolet
W5o] SR 2102 STk Al 9 735.7 mol A SPAR7I) A RAESHE olero] SAIG 2152 sfeby
55 HABR Sme 14 0 2 AAISH ARk ARHR WS AAIGIC sk - HARe mYRA) 4)
of S AU ] culE Zolch

EELEREEES

Ut sl Bt 2710] Begslel Shaut TAMRC] A 022 ofstol i B} AP veh
2150 7] whell 4] 6l T slHlo] of ek, Lglell Bk, G allgel Al 5 et A S uier
o] ol et Aol S1akn, ¥24%-& A|A|she bkt Ego] P gF HolA] 714k Hhet 2ol SaIuIet A
of) ESHES FEFA] 1.0 F0] [ Hhe AT 2% Shaint Beig ol gato] ehalut sl Sashaict
(Fig. 9)

Two-way travel time (sec)

Two-way travel time (sec)

0 250 500m = = =

Fig. 9. A representative seismic section (14YC-002) and its interpretation. For the location of the section, see Figure 2.
BST: basement, M: multiple reflection, SU: seismic unit.
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E5], S5 AR FAAIAES wh AR giafkEo] Haat vl FejvH ek Aol F3lo] i
Zr=ch 23 It o) 2ahe = e} Tl (Seismic Unit, SU)-S SHE0] Thl=-1(SU-1) T AR0] ©h9)=-2(SU-2)
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3 1% Exo] Flsha] olh, o] EaHA|o] 7]uleto] A SHtele] 1, Ao] Suko sk shitaay
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BRI 9R 2102 shHEIck B9 1.2 sPel 5.2 475 Sl A BlaE 29 B0 dusick 7]digke
& S|ufshl PaHehs vl S AT} 7] WElS Hole 1% e SxHor Hush 234 HAEo] B £
of /115K A0 & shEIct T9lE-20lH Bl g o] kel Wallshe] A1%o] ulid ok uhAlut 4L 5
oFe] efui2] Bel A HAE AR B0 2 st F3ie o] MstE ol Bei%- 1720 AAme 4
Ao] oAl 54 870] WSS AAIBHY, 2 HHIE-S ST B B8 BA) T 25} delo] Wksh 4415

(sequence) O 2 | AHZIY,

A ] B dnt ThAxt AR oA BE-S-HaA Weke s Wdshs AuhsSo] PR t(Figs. 9 and 10).
AZol| St Zé%%vl Jatof| A SF719ete] A7t 2T, @3 sHEE A2 0 = §7]% o] Qlth(Fig. 10(a)). A%
2] JRtell A SRk [Nkl Aogat Bt e & 7P11L PAAEE AT SRR Ol 5
Fo g o], FE X|Aof| FejA 0 & It A2 AeE5o] HEekl lrk ©91E-10] AR AARY ExE
|t AR A A o] B o} G ALSITHFig. 10(b)). TH1E-1-2 A2 Ak Adto] A °
AR O] WA AL Z7F U= Zlo] B0tk

Otlom

TWT (ms)

0 400 2 ; 0 400 800m

(a) (b)

Fig. 10. Time structure map of top BST and top SU-1. For the location map, see Figure 2. TWT: two-way travel time, ms:
millisecond.

SPgn ol Sl 20 MRS Al Hesp] ool Alwol e 45 Wske fsloRict AFE VSP
(Vertical Seismic Profiling), 2It&E 50 &4 =7t FAloto] A £ 8 5-55617| o]} ueha, e gdut o
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of| A s AR Z1etelat TS 19] A AARE AlF=gollA 1213 A 855.5 m, 735.7 me} 212t tjH|slo] FEFAIE
AL 2 HgkeIgTh AR EE AR HEksHH 237 [9ee] A= a4 71 2 2 0F650~950 mo]| 2Eotal, T
-1 AR AAA AT = 0F550~830 mol| XS (Fig. 11). ©91E-12] T71= 2F 60~170 mo|H B A= ©F 123
mo]ck.

(meter below sealevel) '
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X x' Y Y!
| sealevel PHEW-1 I |PHEW-1 Sea level
- 2 A olLA 2
] SU-2 .
3 SU-1 | S SU-2
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Fig. 11. (a) Depth structure map of Top BST. (b) and (c) Depth cross-sections across PHEW-1 borehole (no vertical
exaggeration). TD: total depth below seafloor, SU: seismic unit.
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(Chang et al., 2016).
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