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This report focuses on advancing domestic carbon storage technology through
extensive data collection and analysis, covering regulatory frameworks, practical cases,
educational initiatives, and international collaboration.

Firstly, the report examines international regulations and literature on carbon
capture and storage, including trends in CCS regulations, domestic regulations, the U.S.
Environmental Protection Agency Underground Injection Control program, and public
acceptance. It also analyzes international case studies from Japan’s Nagaoka (10,400
tons), Germany’s Ketzin (67,271 tons), and Australia’s Otway (65 million tons),
addressing potential risks and environmental impact communication strategies.

Secondly, the report recommends expanding CCS public education to enhance
understanding of carbon storage technology and reduce fear of the unknown. The plan
includes creating educational venues, developing age-appropriate and
demographic-specific content, and identifying key issues to support policy
implementation.

For trial site planning, the report analyzes the R2 storage system using seismic
reflection and subsurface data, revealing a well-structured cap layer and a storage
space thickness exceeding 500 meters, indicating excellent storage potential.
Additionally, the design of drilling and surface facilities will follow international
guidelines and cases to ensure scientific accuracy in planning and monitoring. A cost
analysis was also conducted based on the planned tasks.

Finally, the project aims to collaborate with the IL-CCS Project to gain insights
into successful social communication and operational practices, enhancing the

promotion and application of carbon storage technology.
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This report focuses on advancing domestic carbon storage technology
through extensive data collection and analysis, covering regulatory
frameworks, practical cases, educational initiatives, and international
collaboration.

Firstly, the report examines international regulations and literature on
carbon storage, including trends in CCS regulations, domestic regulations,
the U.S. Environmental Protection Agency Underground Injection Control
program, and public acceptance. It also analyzes international case studies
from Japan’s Nagaoka (10,400 tons), Germany’s Ketzin (67,271 tons), and
Australia’s Otway (65 million tons), addressing potential risks and
environmental impact communication strategies.

Secondly, the report recommends expanding CCS public education to
enhance understanding of carbon storage technology and reduce fear of
the unknown. The plan includes creating educational venues, developing
age-appropriate and demographic-specific content, and identifying key
issues to support policy implementation.

For trial site planning, the report analyzes the R2 storage system
using seismic reflection and subsurface data, revealing a well-structured
cap layer and a storage space thickness exceeding 500 meters, indicating
excellent storage potential. Additionally, the design of drilling and surface
facilities will follow international guidelines to ensure scientific accuracy
in planning and monitoring. The report also includes an analysis of
implementation costs and the establishment of baseline data for
groundwater quality.

Finally, the project aims to collaborate with the IL-CCS Project to
gain insights into successful social communication and operational
practices, enhancing the promotion and application of carbon storage

technology.
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Minimum Size of Eligible Carbon Capture Plant by Relevant Level of Tax Credit in a Given Operational Year
Type (ktCO,/yr) ($USD/tCO;)

Type of CO, Power Othe': Direct Air
Storage/Use Plant Isiistas] Capture
Facility
Dedicated
Geological 500 100 100 28 31 34 36 39 42 45 47 50
Storage
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]
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L . E
n St‘“:g;‘"a 500 100 100 17 19 22 24 26 28 31 33 35 o
N 'GO)
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7

-

£

Bevond
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‘ Other
B‘ Utilization 25 25 25 172 19 22 24 26 28 31 33 35
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1 Each CO, source cannot be greater than 500 ktCO,/yr
t'} 2 Any credit will only apply to the portion of the converted CO, that can be shown to reduce overall emissions
.

N ATIVE =" Source: Closely adapted fram Simon Bennett and Tristan Stanley, Commentary: US budget bill may help carbon capture get back on track, International Energy Agency.
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FIpN 4) ZUR AP > B34 A R BRI ) S duEfey > PR

AR RERATZ T B R R I E A A KD AP NS TR TR
L2 ped o SHBEARFTREMEE AP BIRRERAL T2 T2 F i T
GHEgRME AR Y - % (MEZ AP 21 REEFA > 2013) AR 101
A AR REY T F R E I e LR FRAE > A7 2
Fnd Rt 755% 0 F 14.8% 0% R A T3 L3 0 a3 9.8%:H
X FEARLL o Bon = S A B T2 F DR E 1Y S SRR
HAFG R e A4 B3 - 2T chaRA 7243 a3 > Ak ToFn
B AN B e ) LR REFOLER B (TR 2.1.7)

A4 1,260
(H = %)

Bl 217 RBE Mo PR E U grdbs | cnd R

B 2I8% r B AFTH > ARG - F Ll JI* B3, ol HFiE
REMFAR KEEALFRAAFHGRG FESFF - 2T b At
BEor S Rk T2 F BRI @A O 0 R R

25



RA TP R T R LY RE)

N1014 01024

755

400 -
145 148

— iﬁ? e

#4

200 -

0.0

zx\\\\\\\\\\\\\\w

(F4k %)

Bl 2.1.8 @FALATE ToF Lg% fddn, A FRR

B Rt 5 b A BT

PrHrR o F RS 10 FeR T B sOE R H2 F % b 3N
Ao A3 F 444 P A Nagaoka £ 2R3 (10,400 #F ) ~ 16 B Ketzin #F% 3%
(67,271 ¥ ) 2 ;£ Otway 7%+ 4 (65,000 ) = BRE%HKIHETR0 A §
AR o YR EREAM AL GFEF A R0 DHEFEEF AL HER
PR dT i K o

(1) P % Nagaoka L #:xx%3+3

PAFCRr AR ERE THRE43F R THEZ ARk Rg 4 ¥
FF T 153\1‘#‘ (RITE, Research Institute of Innovative Technology for the Earth ) | »
AP MR T L Bdad o 82 RITE R p AEHRAEE gLk c2 gy
Aer o AEEET - kA TR ) AR M BURTETE o S P et et p
ABPEFFECER B ARt g PR T o F R T
ﬁJ,ﬁéRHEw%yﬁ@wuaxl)w%m+ﬁﬂ%%’wwﬁp*%%w

A& #3071 (1) LEHH (Nagaoka) F #RZHE TR~ (2) Fu A #H 0w

7 ~(3) 43§ La %ﬂﬁprm@w%gﬁﬁﬁﬂiﬂ%@\CMﬂﬁg%m
FEEAE (S PABRPETEFCAE (6) Hirrnkimi ~(7) M2 RN
HFF s E (8) X 2METFRIEDAEFFIE o

Nagaoka L ERFHF H I FHFH 3P AFTEHBERNEND a2 > R R >
LR R AR A it B 4eB] 2.1.9 0 B3R AR T - Bp AF R
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y2n) /\””eri—,m%r RF v fThd Bho AT 4000 DR LT 0 G- B EARE
By koo 5 ARG R o ik TR AT Nagaoka Bk £ 35 ahd A4 o
’#fib Ta= §F PRI THR - FReEENTAEE T L FRFIEF
g A (BT A) gk B (At sy TN Pk
#oHEBENE 602 RS LI 28 > BirEE B RS 18.6 MPa o 3%/
Rifgesdtad MeENs ISR-PTFAE > P25 KER T (CapRock)
BARNL 140 2¢ > WA TA K | % T ain ks, ThE # o 65 =
F VB~ A (AquiferRock) shz R ERF AR VR R EARDNT F o lwh 5
IBHRE S AT AL T Zone-l Pl M Zone-S o B¢ KB 12 2 ¢
MZone-2 | % & avk T % %% 14 (Horizontal Permeability ) 53 2 & i » Ft
EE T AR - F YA EIRTT R (RITE £k CO2 B » IERHEF & 4
) e

Nishiyama Frm.

Teradomari Fm.
|

' Upper Tertiary

®2.19 P % Nagaoka - &35 2 ¥ K BT LW

Nagaoka . 3t Hab £ F 8 v CiFHEY » o f5- v FR S 9 1110 m hjL
(CO2-1)» 2= v i®AE < 4> 1270~1,322 == 2 2 F 2 (CO2-2 ~
CO2-3~CO2-4) > 4B 2.1.10c A3 F 2 A RER e & 35 TP ~H B R ~ A 4
BESAI BB REFE - RTERLT - EHERBTEFE - 2 & TR
R EFE() M ERERS Pl ~(2) 212 Pl (Well Logging)~(3)
it Bk %7 e (Geo-tomography ) % o i1 Nagaoka #+5 L ¥+ 4 - § i“ B
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L~ RS AT I A S o 0§ AL R T K R T S0 R (TR
DM R ZF RN REHARDS N B ahs F o 307 (8 P e
LV RS S b B R G SRR T LT AR
ABPN ST TR 1A BT 71 o Nagaoka = ¥ 1Y B » 475 7 HE% o
dpEE P AR A F R R TR BB RIS TR 4 0 B
FREArEETF 104009 F PR Lo R K e KUERA BgES Mo 5
BLE F A SRR R

055 Injec. Well
Dp  -.60m / Obs. Well
L2 40me 6o

N \\ 0 50 m
Liquid CO, Vessel
5 i Main Pump
2 Heater
Control Room

120m i 40m |
at the reservoir depth

¥ 2.1.10 P * Nagaoka - § iz 473 L W3R FH
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B HT2003 &£ 7 7 3 2005 & 10 Fid 5 gS f?‘d EREd ABR
99.9%:n= F R EFEAITE > £ 10,400 v F itk HE

PR 2111 #7om 0 A A 09 B8 P b5 L 20 ton/day o BE {5 1E B 4 T
40 ton/day » ¥ KR4 o EIIPEH IR AR R 0 Bfs XA IBII SR w D44
AEEET o A2 F PRIFTAFAFRR S BRPZ 2R Y UFRAMBY
#L (FRP, Fiber-reinforced plastic) 34k » & 2. ac f9 & {7 2 plidsk » T A1 »
S F PR R TR YRR VR ZFEE P BICRPN I R
Bp B R P58 o 2 RS ZRIINA 5 O H RRE R RS TR 1,072 2
R TP A 2030 SR EFFE > FN 4T R ER L 1,091 o 8

ST TS TS SRR 1UF PP R T Ry SIS AR
BRI o~m o A FAarE R KRS L 107TMPa - BRI 45 E R 78R

PR+ 5 10.8MPas o B 2110 #57% » = § (CpEA YA S L pl @ o R
o R Resth ) 0 s § BB AEY o RILE R - 3§ R
Ao AP A b wm o A F EIPIR 4 L 124 MPa o @ BRI BLIR| D] R 4
5 11.9MPae 585 fib b2 (5 5% » 4 # k4 555 11.8MPa> @ 4 BLpLel
AR PSS a0 Ak BLnE - &0 L ¥ RS LT F I MPa
A8 (L # 108 MPa 2 BiRl# 109 MPa)- @ hi4 2 & Tl % @ #R
MR A B E g R B S 0 BB SER K F E LT 0.04 MPa e iR
BB ERA v R BRGE TS BIRER

\tF.
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Blhef)® ¥ 3Rl ik KGRI AT B > H RIZE A KR BV P kg
ik 8§ 24 8 T ke B I IR B at P R AL
S OAREE A TS RN T R imﬁﬁ°§iifﬂwﬁﬁkﬁﬁﬁ¢%’
Hov 3 o ip] A1k eIl R BB bR 0 o & Nagaoka L ¥k Hht ¢ > B 5
Bk 2aqont s kP E - BIVH o frriigd B3 RgR] Nk enToR > B Bidhot
Pl gt A A EAREEE - § it Rhe ok o gt I B ehid i endE i
JE{P%KS%E%%ﬂ@%E&%“W%%’ﬂﬁP%*¢ﬂi:§“ﬁﬁ
A At R ZBH % o JGRHRSFHT P A i A & A F]t e
Rt SR F PRBRE RRTAL DR E o VR BREETIEF RIBIREF
RIEA » 2 = § BRI ) B P TR § R R
(RIS & RIEy E s SN R R R S

o F CBUBARSE I EFR S BRI - F PR BB DR R
- F LR BRI Y It ok fE2 5 #4421 * (drainage-like
process)e b ¥ f ¥k - F CREIIS 0 - F MEREBL AL 54 T B
REH B BB AR FWI Y 2 Z 0§

(imbibition-like process) o @ fABFFE > B Bz F LR F]A A G E R IV
PR R G F MR ER A - kR o BEERE DRI
T okt ek o AT Pl E (dok 2.1.8) #F BN - § A EM

B

fﬁ’

(M- QRN SN R

R R S BHESAGH P R R (0B 2.113) c 1 T 2 Rl
R BRI DA S S § BT S doF 2,114 457 0 Ap
Hrr TP RE > HE TR EEfEA T NN - - §F PARBRA T O
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¥ 2.1.12 P * Nagaoka L EiRZ% - ¥ T T RIR G HER T T H
% 2.1.8 P % Nagaoka & #3437 354 & P &
BB R BRI B 7E ¥ H3(2003.7 ~ 2005.1) EFEER
T i 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
-~ (W-1FB&FE - OB-4 o
RF rmmmrEn e
IW-1 CO2iE 3R =E B
o F(Neutron logging) -
FR =¥ (Sonic logging) - & 11% | 12% | 5% 4% 5R 1R 1R
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i3k ¥R | (OB-2810B-3E) s H = A BERIR| 3R 2R 1%
HIR(EE | (OB-2)ith /& i RS BN A% AT 1% 1R 1% 1%
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(2) 46 ® Ketzin ;2% %

CO2SINK 3+ % % CO2 Storage by Injection into a Natural saline aquifer at Ketzin
S H o A Ketzin 3t E 0 st F R TR 2 - B FRERE T
APFALF R oSV RIR AN REL A ¢S A A EF (FP6,
Sixth Framework Program) ¢ - BIF S E & A3 E » AP SF P FT

A& d AR Rk K (Potsdam ) = L E 7 7 ¢ o (GFZ, Geo- Forschungs
Zentrum) f FF RER G fEPFopi Hrs g ER R LR S S
314 -

% CO2SINK 34 F ¢ » AR IMEIR I FLFLBASRFRIPN » Fi%
M BT ERRARE LR AP PR e ERAE S AP T R E
T TR A KA BRERIE > NI IH A TR RE - PG
WEARAREWEFEE > SR e TR EE 2o P RO o

PR Pk A P (Ketzin) B30 p B ehd 3 s X B
iTvs ‘o F (Havelland) K 2 e 48 32488 - B2 5 RE EF Hr R {2 &
oz Einied@ir AR AR > p A - BUFE AL L2 S 4R
2.1.15 -

PR B B BT AR K A 3R 2 # (N-German Basin £ 2t ﬁ;;’i »)
- WA o P 2 NSRRI R] 2,116 #1n 0 B3P BB 2B ke
e1— B = 2% (Mazur and Scheck-Wenderoth, 2005) - CO2SINK 3+ 4% ¢ » - % {*
BB R E RER A E Mz ko T8 4 & (Stuttgart Formation ) 2. p
P EF R PR kST - v L F e R a2 F £ 4 (Roskow-Ketzin
Anticline) & B ¥ - iTiE 3 P HFY BOFT E A T H TEnpe k 0 HY 40

B s F g Py (E‘E,jlﬁ—;fl’gbﬁal_‘&,), IV l‘—"},\ﬁ\l? ?, Al ) il v RS o
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Baltic Sea 55
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B 2.1.15 4 BEp i doF (Ketzin) Fab -3
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280 m
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—10000 m

CG: Central Graben STZ: Sorgenfrei-Tornquist Zone LSB: Lower Saxony Basin
HG: Horn Graben TTZ: Teisseyre-Tornquist Zone SHB: Subhercynian Basin
GG: Glickstadt Graben WN: West Netherlands Basin ~ BF: Broad Fourteens Basin
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TR R RICFH BTN FIFR S 630~710 2% 0 M EER NS
38°C 4 K L& d A AT RS 0 d BP9 (Channel facies) -
FRESAER B AR R BRI E L R KR RS F R
BHA T - MEEA A SR B G D BT R Ap (Flooding-plain facies ) -
BRLAAER £ TR T F R TR L s g
PR E T

Tk b2 d Arg en T & A ) (Weser Formation ) 25 ¢ 3 & e3P
¥k (Caprock)» & F¥ kBB RIS 5 A BAPFHEPN > L84 3

2EERF AR R SRR EH BF TGRS LB B
IR RS RS L Y LR TR oS L R
FERRH ERHP A G LI -

ot TR, 2 dF - T25# 3k , (Amstadt Formation) » # ;
s AR BREBE S PRGBS LR RE G TR HP R 6

E%(C@mw)ﬁmwma@ b TRk | 1S A5E K 210 & ¢

FhoAF AT 2GR COSINK 3§ e ds » & Fp 5o @ 5 4 &

&
=h
b

= 4
PN e
VA1

7=
/\.‘3
3

B Ketzin 3 F Fab b RLRE = v L2 FHPY o d5- v A A
jBpl# (Prevedel etal., 2008 ) = v jF4E Bt 4pEEE) 5 50~100 = ¢ » & L 4]
¥ o B P e Kitzi-201 0 JFR 755 o7 % - Pl % i Ktzi-200 0 % - B
Bl B Kitzi-202 0 = v BRI 2 ER Y L 810 &% o s L H A 0 T
BIE o Bl 5 Ktzi-203 2 P300 > ‘é‘"%{pﬁiﬁ b 4o 2.1.17 < 3~ 32 F 3 2008 £ 6
TRAEF I 2013 & 80 0 RAFRIE B L 672719 F VA o

P Ketzin 3> i fie £ 30 = ¢ B4R TG B 0 RA1F S ATARE RIE P B
Bl 2219 o EFITHY AR BBEG I DT RPRBELEH G o H P 5 ERT
# e VERA Hjiv > % & A 473 & & B % (DTS, Distributed Temperature
Sensing ) » 11 2 # T jig 4 & ;p| (Downhole Pressure Measurements ) o gt

Eﬁ r;&"%;ﬂ] -?\- :? ,:2\ :‘ij (Smart_casing Technology) - I%\ .
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Observation well
Ktzi 203

Observation well
Ktzi 200

Injection/observation
well Ktzi 201

% 2.1.17 4t & Ketzin %"‘iﬁ—‘—‘ fe g
%219 WwWHE Ketzin 33 T RIK B H#
ZRIE P ZRP & ERE
BRI e g FRELE - F CRBRGFICDTT oA 2 E R

B LR RN - 3 , V4 ey .
R L R P e ) B g R

(ERT)

T UL RS | W W RO E S ERIT R e
(VERA) R L EE t e ) -
ARGUERRRIE (BT KV RROE SR F x4 g gp)
(DTS) il BB i) -
L UL ENSEEE T RS EE R I

(FBG) 2 iy 4 =
= e . T]lb’kq C"“f”/\ S5 fL - ;
F R R R R f’af ¥ PREREN] g e
/)

P b A

WA B Rk BT s

A g p

16 B Ketzin 3+ & HF-at #7ié * g Rl o B

seismic baseline measurements ) ~ (b ) =#= &

& %7 (a)3D Zr (3D surface
2 #l 2 ( VSP, Vertical Seismic

Profiling) ~ (¢) 4_# /R ZR12® (MSP, Moving Source Profiling ) ~ 22 (d) ¥3*

£ 8] (Cross hole seismic tomography ) o _} i Hjia
WEEASEEYCARFLIEET O ENAER -
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B2 % > 2005 A% 34 4 9rie 74 3D RRIBRA S 2% (205 %% 5 Xline
1105) < 4% 3 K- 2 & v 35 Bor e A3 1,000 2 % R g
» BT BB F — L E 4w ik i (CGFZ) MR TEIN > T F 242 W 8 0
RETA % o BIRR 250 3 400 2 U BAFT R NRRD L RF K A F e
F &2 55 (Giesea et al., 2008 ) -

DTS # RIZi & 5 4|% kg Bkimor g4 enskd %5013 Fpl% > Fplwe
BRGA G FIE Bie- BB I RR BRI SRR F P > T
FHEFPEY FEE O o B 2.1.19 & %) 52 T Y (Ktzi-200 2 Ktzi-202) p
DTS i %e#73k + ~ T m % (Filter screen) %> » 3> 2008 & 6 * 1 8 " B #1p|{®
R R R EE o R B (Ktzi-201) 3t - FFEH > 302 ¢ (Wellhead ) ~
TE CEFRTERIEORARARC A% T 70 F FHESL  F g1 (Giesea
etal., 2008 ) -

kg4 BRI (FBG) % %> @ix¥ (Ktzi 201) @1 ¢ ¢ (Injection
tubing string ) % > FBG R B ® 5 H 2t (Single-point) i& i¥ 3 ;% » 3 @1 2 3
TR T T pE (Real-time) B B & 4o #2232 2008 # 7% 1331 16 p e
TREATRIEGRA R REREFERILESY > AoB 2.1.20 A1 o prEE T HILN R
WE - FRF (Ktzi-200) pArplE - F PR FMMEREN (P FR) 22 E
(Krypton) # %8 (T W) kA% » %= §F L 7 MEZE 11 (Giesea et al.,
2008 ) o

B
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1100 1200 1300 1400
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L W . T N —— i B i o i
Ktzi 202 ]
DTS o4 =
(°C) | —weomam s 1
— lower filter
-2
Ktzi 200 = cross-flow? pressure build-up
DTS 01— N =
(C) =S b.t. CO,(GMS)
40 —
Ktzi 20130 ] . A -""-“f".'.*".*L"i-"""'.':"f“"
DTS 20 -: e A \:veﬁnsa_u ;
c) %] =R
10
Kizi 201 * shut—m shut-ln ]
Inj. rate 2+ r, .
to/h J
0 +rrrer TR ) S ol et T PSR oA
146 216 286 127 197 267 28 98 168 238 30.
Date
W 2119 4= DTS Tl % (bt 5 5EFE)
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::,' 176 temperature 16 35
3 e
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8 ‘lﬁ 152 8
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gf | i1 [l
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B 2.1.20 @i F kg VR4 RpIRER S %
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e NPERF AR 0 S %&{"T;ﬁ e e TR A% #F 4 HF (Four dimensional
tomography of the underground) > #Fprte 25 487 CCSF 2 = » £ & A7 §
BB §OCRBBENEN S e ook B Y B R T S N 0 L 4E
Ao Rz F BB A 3 LR 2 REEE LR Teahh

Kﬁ‘? ,I»i o

(3) &M Otway #F%3+ 3
Otway 3+ 4 % d £ E 3 5 #B e £ 77 7 ¢« (CO2CRC, The Cooperative
Research Centre for Greenhouse Gas Technologies ) #7 3> 3% ¢ = = 3+ 2003 & »
B IRMICRAIFT S 1 - #1822 7 3% (Department of Innovation, Industry,
Science and Research ) p 78 & #7 7 ¢« (CRC, Cooperative Research Center ) E
BREa AP R AR P AHGEP - F PRI EEE Tty 0 R Y
ZF PRReT Al e A 224 0 CO2CRC g L4 3t =@y 4
(Victoria) # P 615 L i b F 3 G B enizEFiEE L (T Hmi g p g
E FF ¢ 7 € 2 (Tectonic stability) ~ 23 = & (Basin size) ~ 3% iF &
( Sequestration depth ) ~ 3+ 73 & &2 £ & % & (Reservoir-seal pairs ) ~ %7 & 5 &
(Faulting intensity ) ~ + #1#- & ( Geothermal Gradient) ~ ;% F£3& i+ % ~ § iF 1% £ ~
A E LT3 & -5 p it sn (Class) BlA 5T % o 1345+ #7400
CO2CRC #4374 p - = BHpeFEE™ > 27 s (Offshore) v
Z % A % Gippsland Basin 34t 5% & 75 # £ % - > & 3¢ (Onshore) 1 Otway
Basin P# & % = o &% Otway Basin 4 F]H E8 ¥ (TG > @ JEE = 5 /BN
o B F R T T L
Otway -3 HFht =308 a ¥R 5 413 4 (Victoria )3t B i ( Campbell port )

i o JEE & (Melbourne) £ 200 = 2 » 3 F A F f Otway 2 # o Otway 2 #

FH400 22 0 20022 0 HY GETEM s et ARHELp T

A3 ke - k7la ) (Sedimentary trough) 2 %74 > # & 5 2L & % (Early
Cretaceous) 7ff 4 “TH =+ o L Y2 Hu ¥) 2305078 (Korot) iwfis 4> >
RIpRPIFTAET M ®BP T EP BT Jr%*'_ifé (B 2.1.21)° Otway 2% %5 - %
e - d e adikp A G202 - > pENASIUEN TEAFLL Y
At b X v FE(Gondwana) " @ fl % PR HLERM T < RS Y

2

P LT F 2 Tk o
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Two-way time (s)

BE T AL § AL T o

Otway 2 # & Rl Gippsland 2 » 5w & R B2 X R 5 A F 0 ik et
ERE A3 220022 A 1970 #3 1994 2 F > 20 RRBP TR AR LR
ML AR L) s PR 2 E AR X R dod o fe R T A R
¥ HP 373 %’?Iimlﬁflé%/&ﬂ (Turrum field) > 393 1 Fig: > &2 X
RFEEI ] Rl £ E o F] Otway 2 ¥ 3¢ 47 2 Gippsland 2 3 - HERF
5 T ;??%,t%«’ﬂf BT g‘r;}% VA= 2 ,g,n-h:k;\;f, ,g‘gpgiy%g_,
PRt RS P v G X AF AL 1999 £ 101> FIR ARG R AHEZ ar i
RORIE TR > Otway 23 S 58 o B e g+ > T RFHET e
BRER AP RGO o
MUSSEL FAULT ZONE Shipwreck Trough Otwayéfﬁi%iﬂ:
swW LaBella1 Mussel1 Cenan Minerva 1 Point Campbell 2 NE
0 ﬁJ!Lﬁ_J : :
']iﬁi' ? Top] kNirranda
ﬁwﬁ" Yl
2 7 -
Foyl ~Crayfish. \ 1
4 ..mvl Ny
ul [ L
“agﬁaotes 3 o §§;$ &
pos® ke ? &S © ps 2
= Tl A 4% I 8 ¢
== -\J ’ {s‘“ 57 2 2 2
Doy ’ 3 ]| 2
i 7 g e 2
" Line/1:37p/09 3 = ]
0 25 km 08-3605-6
W 2.1.21 £ Otway 2 # » FH2#]% (CO2CRC Website)

23 Otway #7 CO2CRC % ® = fI&rE- - § P a3 R% > P 3 307
Frefc>m & % Sryp B ;%@%@ » Otway #2 3 3K %5 i 88l P) 5 F i 4 %

% 2 ARHE PG e
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frdl & ik = gfgz, IROE i B REIDNS-F-ERF £ & 31
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Legend

= Injection well

= Deep M&V wells
Shallow M&V wells

= Existing wells
— Gathering line

— Fault

# Stationary orbital vibrato

¥ 2.1.22 Otway # v X% pe}

A. Otway Stage 1 (2004 —2009)
% - # % & CRC-1 & &5 i7:1%5 18 CRC-1 £ (£ #2250 3F )+ ;3 » % 65,000
W= F 14 gt Waarre C 7) £ & (=R % A 2,025-2,055 5% 5 B 2.1.23) AFFEC G

I

RS F ME 2~ ol s DR RS § K (depleted gas reservoir) * 2 ¥ {7
BT 2 SRR (a) 2T RS M R AR KRR (2 g T B
(b) #4 i 8 Tk~ A R
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CRC-1 Naylor-1

Injection well Maonitoring well

well P CRC-1 Injector
y ¥
b

Methane
.0

Naylor South-+% =

% 2.1.23 Otway Stage 1 1 7 & %

B. Otway Stage 2 (2009 —2019)
Z#Ha i A~B~C =8 0 Otway Stage 2A &1 i p % % = CRC-2 #
575 1 5 Otway Stage 2B @1 Fp 5 22 CRC-2 £ F (% 1,565 # » p &
Paaratte 7 "k#) R ) ez 4p4r {o & 3% 5 Otway Stage 2C e01 i® P % = FEid
SR~ BB 4D KRR ~ B~ s 4R T (Watson, 2015 ) o
FOWEME L FEPT OUARORE Y X2 A REREGT D F VR 1 (Fe
EER
® 2A : 73 CRC-2 4=
® 2B RITHEPR KLY A @’friaﬁiéﬁ“&ﬁwﬁﬁt
® 2C: B kk Y g hs § it 248 (a) R MERIT R (b) ARE
Bira (o) BERATUE

¥k T LR s Stage 2B 417 CRC-2 ¥ # i 4325 0 o b4t 5 1%
##% (Residual Gas Trapping Characterisation, 2009 — 2011 ) . 4= (@) 2.1.24 ~
B 2.1.25):

Fefe 1:(a) jihad gy BRI T T Ak m ke (b)) 2 TREHET
PREL ()t E TS LB F PR TEEE -

FB 20 (a) dep it B ens = § R (1504) i m 6 ¢ 3 (b) 20 - i é«a
3o ERETLIAIARSF LR G EARAAATA
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Tk

e 3t(a) B o » ERERTA 2P J(b) AT FEARY > T -RE -3
RS E S RGN SR BRI LA S ()i fes § R
gl

G Rk g A JRE TV N o § ORBEIE o KA RS R T - F (R

FEE4i(a) jfilmad g e K ¢ Bk (B2 @ ui%g@%%ﬁ%%:iﬂﬁﬁ
(b) # T HREJchT MAGS § LREIL () MIATZF R
B B RIGEE BT BRANE R foid B<U A >4 K e B o

Four basic phases in the residual gas experiment

ek

{

i
MNaylor -1
Monitaring well

®
Soil gas

Ellpellne
!( om Buttress
i lm:mlarlnu

i Trans ; X Maonitoring &
2 | sampling lab
A

Atmospheric
monitoring

W 2.1.25 Otway Stage 2 3 % K *%fe }
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C. Otway Stage 3 (2015 -2022)

FZHPRILREEY T RBRS BT RE R > AR FEG S
AALF S FRENTR > G B Em A T RrRE A A o F T RH LR
AA BiRfe# pok g (SOV/DAS, Surface Orbital Vibrator / Distributed Acoustic
Sensing ) pF# VSP = ;% » % 3t & X i - § Y per (B 2.1.26) 2 T B
PRI A R SRR E]IL ;ﬂg Lo i REE F P 300 M3k AR -
H 3V ¥R T e Stage 2C AR e it (F AT s Z i Hipr 1 4
)

¥obo AR FREEPREY w (OITC, Otway International Test Centre ) A
Ao REORA A YRR (¥ S8p TB) £ &3Fad $EI5
IR o P RIRF R PR A A B IRT A o AP T > SOV/DAS i st
ERAFEFRIFTHRL  # 2 EHR 1 GB FHRBEIE EFEY LS
h > TEAXEA - P

BEE T Z P E 2012 E A RIRCRBAATE RO E LY EF
BEELG XAz v j;.mg FoGpE TAKL E R Efoe s CCSE Y ik ¥
AR o 5E § E RG]~ E o s H A % 2 Paaratte B oK & L~ 15,000
WS F LB 2021 £ 40 T o igpEELT 2P o

1 day prior 1 week after 1 month after 3 month after
injection injection started injection started injection started

0
-600 =400 -200 V] 500 400 -200 o0 500 <400 -200 0 500 400 <200 1]
Distance from the well (m) Distance from the well (m) Distance from the well (m) Distance from the well {m)

B 2.1.26 Otway Stage 3 SOV/DAS £ % ik
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D. Otway Stage 4 (2019 —2026)
Fr PP PRI ARG o PRAEBEFUFRE L TR G Y R
o U BIA S REGFIE RS > EA AFEMREES A (B 2.1.27)

¥ Demonstrate safe injection of CO, intea saline formation

+ Gtzee 2B Mearwellrasidual & ol ing chars
Stzge 28 Mearwelirssidus Ssolutionirapping charsctensation

¥ Stage 2C — Minimum cetection, 4D M&V & Plume stabilisation

T
Ll Otway Stage 3: 2015 - 2022

v Deve

¥ Two primary technologies - sub-surface seismic data acquisition and pressure
tomography (4 new monitoringwells)

———————
Otway Stage 4: 2019 —2026

= Demonsirate iatiy-Tocused i technologies.

* Improvedmedelling workflows—Rcle of fine scale heterogeneity, fault processes

* CO;storage optimisati icrobubble, pulsed injection p , surfactants

* Performance monitoring— LU, saturation from seismic, distributed strain sensing
= Deep MEV wells

Underground Hydrogen Storage Demonstration: 2021 — 2028 Shallow MY wells
] - . . . - Exisling wells
+* Field scalz demonstration of underground hydrcgen storage in porous reservoirsto provids a _ G?H'E.:“! line
platform for technology development - Faf |

& Siationary orbital vibrator

B 2127 Otway#+ F 227 tEsp

(4) Bih 'k bl BE R

SR F CRETARZRBERE REFC K FE-F R
Sl E T E o RS RTREARM PR F R S e (i
@%ﬁﬁiﬁ?%°i&%?ﬁﬁ&%%ﬁ%iﬁﬁ%ﬁﬁ?%@%&ﬁ?%’

AL ES R AR TEE IS S ISR R R LR e

BB AL B E AR E 2 R 4 A Reamaw o

A. P AT TS

P A AR ] 42 CCS T’F%%“é 50]0 2018 8 98 6 p v AiaiEiEIRA
TP L RBO6T R oo L FRRERKRSF CRE TR AL 2RI D
F b5k o p A~ CCS 3 & ths' £ 4+ (JCCS, Japan CCS Co., Ltd.) 1345 H b "% ¢ 12
P FRBT ?f%i ERERy e TRERBEFEE RE R EFPMN ST 2R (T
¥ upat (JCCS,2018 ;5 p A CCS# B R34V £ 42> 2018)

=4
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(D) PRAGFEZRFEFRER

2018 £ 9% 6P FR 0307 a4 7 F 43 B o BdE 0 F42T A -
LA 142.0 B > T A "EdR (Tburi) FE4RE b #riFan #HI0E B w7 3T o
BEALIRD 0 70 22 0 BER AN 790 2 - kA RAKEE Mw 6.7 BRER
937 2% o P AF RBud L LT A 30 EhE LREEE 2 (Hokkaido
EasternIburi Earthquake ) °

BPRRLS AP AMrEE T 47 (Tomakomai City) L if % 30 22 (H
2.128)> & ¥ ] 4 CCS 7 #3* % (Tomakomai CCS Demonstration Project) p 2016
E4V A FCRBA R AR A BRE o BABRH S F M aL
FROKTIERYG 30 2L 0 REFEFAN BRERARR S 75 &F ) f CCS 7
%}f‘hk’ﬁﬁﬁ?fj?‘lf‘] BB P 5% (158 gal)e 58 » 32019 &# 2 % 21 p >
B A EA T - S BAKEE MwSS -
P ARG H JCCS EREFF LA FEP ¢ ior

PE T EL F M E R ICCS & F Y #

FrPoRe THEEFFICCSH N TPEPLE 2ITFRHFLEFERGF IR

(b) ¥4 CCS 7 3 Htaim
PAMBE T 4 CCS mietdid pAscffid » 87 §F imadg v

Tor 1% SR H T HBHEAAEFE O FECRAERERR 4 JCCS
ﬁ%ﬁﬁ(ﬂﬁaﬁﬁﬂﬁ\bh’mm)
TR AR L E o Z PR eT

1. 2012~2015 # (BHFFE): hFR 2 318 0 8172 §F LR N X # Ry
CHERL Y R R 2R o
2.2016~2019 & (GBApFf ) @f7- §F CREATE . pHEEAE L 30
3. 2015~2020 & (FRIPEE ) 1 2015 EAz:E (7 A AT P 2016 £ 1 (7%
Fis o PHREERITET 2020 & 2718 > ¢ T U IR LY TR -

g e
B
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“ % Survey well (LCS-Z

—
Survey well (CCS-1)

3D Seismic
(2009)

3D Seismic
(2010)

Tomakomai Area

Copyright 2013 Japan CCS Co., Ltd.

W 2128 ¥ 4% CCS7 3% =k W

(¢) Biriedz ERly-4

12 Takinoue & 5 #% B & et » 2 TW-1 B4 FiAL & B 5 72 B » 348 5,800
SE o HRELERA S 2754 2% o gEERT R R G 4347 2 % o 12 Moebetsu &
B EEE K I H IW-2 B A AL E R S 83 R 0 RGHHRE 3,500 2 % o gRiE L E
FR e L1612 & o gegok TR R L 2,900 2 2 (4oR] 2.1.29) o % 5 Moebetsu &
i T 2016 £ 4 7 B 4ai (7 5 i Takinoue & /1 (74 > B]/£ 2018 & 2 *
B4R 7 0§ X 04 2§ AR Mocbetsu & o Flizb kR 4 N RILTE 0 G
AT ARER] 0 AL 1 BEEE K o Takinoue & ek Lk B > I iE

2 E o LA IRD R P Fla A g ek g o
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) 400 800 1200 1000 2000 2400 2800 o0 00 4000 4400 4800 5200
0 e — te
Injection Well Quaternary sediment |
o for Moebetsu | 00
{ Fm. (projected) |
i Mukawa Fm. (sandstone, mudstone, etc.) f
800 i <800
7 Moebetsu Fm. (Sandstone
i -1200 -1200
E Nina Fm. (Mudstone)
EJUIJ H 1600
<
& Biratori-Karumai Fm. (Mudstone)
§m ! - 2000
o Fureoi Fm. (Mudstone) + 2000
2000 + <2m00
1 T1 Member of Takinoue Fm. (Volcanic i
_mm Rocks) i _m"'
' Takinoue Fm. (Mudstone) i
Landwara';u_ 20km Seaward

#Cross-sectional view along the trace of the injection well for the Takinoue Formation

W2129 Fol&kFwEAC-F AR AR EI G TR

RFEWRS § P RLRET 2R PP R A R ERRSEREA T
(TW-1, TW-2) # » r‘é’”ﬁ v Zp# (OB-1,0B-2,0B-3)~ - if/% k& &

(OBC, Ocean bottom cable )~ = ‘& ;% & # Z ik (OBS, Ocean bottom seismometer ) ~
-~ EHEI R RRAERPRENTFRENFT (0B 2.130) 57 fFZ F PR A
PR BEEL 2017 & R AL~ - § Y B2 Moebetsu & i F| 65,000 @S
EEFZARPIEFTAH AT o d PHE R RERDTH > THEFF g
BB 0 B F CRBHEA T D B EE R GRS R e

s T P g
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OBS (Ocean Bottom Seismometer): used for
monitoring of micro-seismicity and natural
earthquakes

nicro-seismicity and natural

) 1 2
=== —

W 2130 HFHiTPFERKERE

(d) § &3 0% ¥ men

ZM6ﬁ4E:§ﬂm$iﬁ’K385%%i$%Q%%ﬁ%ﬁ%%%ﬁﬂ
TRIHA c BB A ARG F AL > S AP EE R (e 45 FER
BB IR CBAREE X MRE) P - ERGEFEEIR o BH
APE R PP PR ey 0 JCCS AR RS kK 2
- R ﬁﬂj’tf%f;’%ﬁ&,ﬁ %¢ (ESS, Emergency shutdown system ) % % 4 & ¢ T
FIF (blde D RF ~ VR TRBAME S A SER - ERRFH) ARERA
WG T U 2B B PR

2018 2 9% 6 p 3 BAhis (2018 # 92 1 p~10p ) 73t H 2K Ak fE o
Friycd 2100 R 2§ 7 > - F CRHFIERAE L RSTH P Lok
A AES T FEF RN B ?éx%ﬁ\& FALE AELE 0 F GRS RPID] e R G
158 gal » pt & e 42iF 150 gal M B en% 2R o KA RE E8 4 pF 5 JCCS & A
FAHERTRT 2 RERETRAE > F o 0 F TR B KT FT R g
Yo B P BT TR (T EALERE o Tl JCCS LW A AP B T A ~ PESE A
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EREA ?% %W@mm%i’ﬁﬂE%%%’?%IU)%ﬁﬁ%?
%éuﬂf{-—_;‘: o (80kva): (2) #7H T BRI~ 2 Tl @ o

22110 ¥RESPBTIHCCSFHEFELRERE
Dl EEF
9/1'“:"”:3?‘f"ﬁﬁ)ﬁ?ii”é{%i@@f%ﬁﬁ‘orﬁf;:g;Lﬁg\
ERRRAFARFPE 2R R F YA R F
2018/9/1 WWH%W;#%7%@OWW'kwﬁ#E\n»»%
@ﬁ$¥#“h’”@ §oiimiRAR Bt T R AT
N
EEF RSN ) R R L) ks
W E B e T B B o
03:07 3 4 ¥ B - i BEE "Hif e RRERIT) 158 gal e
so1s/os | BEC FBEEFEEHST CGRAGMEFERL @
FEL w‘il’ﬁﬁ*“ﬁ%ﬂﬁ—;\’"Lruvé\«*{ﬁ?f,u,;.@‘_o,;.m

2018/9/5

%;ﬂ ORI R Bk o
2018/9/8 MR R MR R~ W D R B iRk 5N o

2018/9/10 n@qlﬁhﬁ " o

(e) = F aii» &1y BRI AL
A PER A IRARHC6.T S R RAFESE S F LA HE KT Y30 2

2t 4 CCS 7 o 3rp T #r R BITeh R A1 20 5 (158 gal) o + ¥ RH
plab o g - - F AR 2 g o JCCS R B Y ERIERTH A
FEREERA T UPEE L R A NI D F AL e R .
JCCS e g R FE{E R R (D) » RARARE IRV H K
ik A SRR G TR A AVRIR S R AR F R
BREEEETAE C(2) BARERFEFRBRTRIMBE LS4 ok R
fex ARG MREEFL GRS s ] PR ITE G R AIVERE BT 2
M (3) KEREHERESF SRS ENIRFT T+ BF L BT R RA
AF o VEEIERL RTS8 0 TR B R (4) 1T R
AR IR AR M A AR B AR SR AN Z F L ALRE (B
2.1.31) e Fpt o 235 A% 12018 2107 19pd ¢ 34 RF L Fledh
T CCS FREFEFF AR E I T R I(DF RAF S F LRA
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38.0 = T 90.0
= Takinoue Fm. Injection Well IW-1 5
= 370 Injection Stop )
a 365 Pressure Main Shock | ggg &
= 36.0 Sensor 1 88.0 g
g s T T . = - 875 @
2 150 ensor emperaiure \ . 87.0 8.
Q 345 86.5 g
O 340 o e 360,
335 Resuming of Test Injection | 855
330 | Sensori 85.0
= = = = = = = = = = = = = =
g 9§ 2 9 9 § 8§ 2 % 3 8§ 2 8 ¢
3 s B W OON s = g 0N S s = N E

- =] w ~ 0 w ~ -] o ~ w o w
105 8.0
Moebetsu Fm ledect:
e . njection Sto
14 Injection Well IW-2 \ Temperatura o F oo
g 102 - Laso £
= 101 . | as0 &
® 100 '— Main Shock Laso £
7 99 Pressure v | 42,0 E
g 9.8 ~_ a0 g
@ 9.7 Sensor2 \ 200 &
| — - 390
Sensor fEE e Resuming of Injection 180
o & = e = o o o om e o = s
2 L £ 2 2 2 2 2 2 2 2
S S S8 8 8 8 @ 8 @ 8 S8 s s =
§ ¥ 8§ § ¥ 28 g 8 & & & & & &g
=] o - ~ ~ =] - - ~ =] o - ~ w
- « w ~ w w ~ w ] ~ w o - o

(f) R T34 52 A2 RA

%%&%iﬁ%i%’ﬂﬁﬁﬁwﬁﬁ%ﬁé’Tu“ﬂﬁm"* i S AN N
AR WLARARIF S o M AR LB JCCS 3 F MR A 43 Pk L 30
RHCOT HRFEFLL > 2R P TR ﬁ%ﬁﬁ@%%é%f
PRZMBE . X RE R RO AF A TR0 (RI2132)°
R E R G T EAIRCRT Ao AULR G E DR AE R B R W R B e
PR FAEFSNEL O NGERCFF AR R R R o
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Measures taken by JCCS after the Hokkaido Eastern Iburi Earthquake

\,

6™ Sept. 2018: Moment Magnitude 6.6 earthquake occurred Key points on JCCS HP:
.

® 120 Sept 2018: Posted JCCS's views on JCCS on HP \_ 1. No relationship between CO,

AN

o injection and earthquake

e 19" Oct. 2018: Convened an expert review meeting 2. No €O, leakage
. 2

® 21t Nov. 2018: Posted summary of review meeting on HP ’

o # Report on Expert Review Meeting:
/" (https://www.japanccs.com/wp/wp-content/uploads/2019/09/Research-
Report-on-Impacts-of-Hokkaido-Eastern-lburi-Earthquake-on-C02-
Reservoir_2nd-edition.pdf)

Key principles to minimize concerns of local community and general public:

» Respond quickly

» Include technical explanation

B 2.1.32 JCCS it i "84 L 303 RIS KB cniy ¥

B. P # Nagaoka £ ¥3+ 3§
Nagaoka £ EF%F HF I FH R 2200 AATEMBER L E D g > A K
XKt R AR S s s B AL GRAEY T - ) AR R E S C
B X A F u A B o AH T 4000 2% LT 0 4 - &
- ARRF R o e T KT Nagaoka Hrab & 35 ch ¥ A4 > 2L i £ 1F
FERRF XTI TR AL PN S TS SR R ST
TR (g Ah) hEk  BITH LTRSS TR pERRE AR
HE 60 2% s FAR NI 27 o B 2 R 18.6 MPa - Nagaoka £ #3135
BuEGEe viRgY > - TERA LU0 mei r# (COx-1)> 2 v
TER A A 1,270~1,322 2 % A e R E o

PN

%2004 & 10 # 23 p g4 an PamEeiy 48 2 > A 2 2R =% 3 Nagaoka

%%%ﬁiloéi’ﬂ&%ﬁ@%&*ﬁ&éﬂ6&(@2&%)@%%%%’
SIASHRL D B DR o TP (FEA BB o Ryhe i~ ik 8,950 s

AR

FUAOR -+ REFCLAZIZIAIHFEARPELIF X 28 X 27T TERLTE

W SETT R P IR RIF R (Fh i F Ok s IE s P
o FEEII - F itma Ry g

4y
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® % RAETR FR R TR et i F PRER T B E
PR AR PITEEORER oA e B R R AR (B 2.1.34)

® 5P Bk S BB 0 BHRIVEKEERE RS RBELE

O g hil MW A RN R EFERA DF R A RIERRE

@ IS FAETIE I RTER - F L ADELE R

Lr?:r"-;%fﬁ—mx BRSSP RE LT DS 0 PR B B ER

gp A EEE s R ER F”F’Fﬁﬁug6E'}€»\?§1§540ph§_-k
LRI B LPFERR RS R AF 453 (P AMTFR AR BBE A LR
T T 454 0 2006) ©

% BF R Sk i hk
HHEE 6, ~6_

@

I3

6]

g

F @

§

®] 2.1.33 Nagaoka ié@“"'i TGRS AR B
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wpa  EAIHCO,)FF o R ) fis K &R ALQ003/1A £200712) <

8.0 60
#okh
1 M n« e 171 01 [ 11, MPa

70 —ingg.c — | %

EAB\ [ EART

2003/07/87 2005/01/11
6.0 ‘ 40

PR R
~ 20054108
50 ""_Qﬁiﬂ_ﬁ L 1 30
-4
-«

40 \ \ 20

£+ RBASE

200346 3
30 - | N 1 10

2004/10/24 Ho8E
2-0 1 1 L 1 1 1 L L L 0
1/1 7/1 11 7/1 1/1 71 1/1 7/1 1/1 7/1
20035 20045 20055 20065 20075

¥ 2.1.34 Nagaoka L #33% T3TERM P 2K B FETH SR> 2 RI-EAR R

(5) 2 BgEfodT N M anRAL
* P CCUS 238 ik 20 = § I #t > A 7 — LAF'F - R o 3] 2050
EFREFEREYSF LG L - AR SRS § 2 £ (CDR, Carbon
Dioxide Removal )oCDR £45 ¥ #& & B 42/8 % # * 4 JE = § st x -2 4473 -CDR
TUS R EREEAC R D AEFBL R R E DI % -CDRT §
Bk
® At p ARenfRic ke At e AT BB A L
AR B T Aty
R e BRAR
O i RS HBERARLED Z{oBE Wit Em 7 £t
FALS ik o YIS F A R E A R RIE- AL RS
ARG BB b I s RH GG R PR o
® RCTRATIRALS B8 R PR RT L RAG F C H k- § s (DAC)

-3 X X 475 (BECCS, Bioenergy with Carbon Capture and Storage fv
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DACCS, Direct Air Carbon Capture and Storage ) e

IEA CCUS £ (IEA, 2022) Pt eF %2 e % & B 3L 112 @A B
%ﬁ??ﬂﬁﬂﬁﬁﬁﬁ%¢ﬂ?uiﬁ*DMES%BHESﬁWm#ra@’
EEFRKAR S ORI P BHEY CDR > 2k FREE P selFl g e
B IR e L AR E .

#l4r » BECCS v DACCS #_%& M3k 1 42 | ehd § T3 T390 8 o
FiE R ERE TR o RENR A0 BRI 2Rt 25 S
B2 2012 887 - FF LKA ki @Fd 9 ol 8 L3 mE (3
— G ERY AR E R EE 2 ) AR TERPEIELARLER o TR 0 B RS
2 AR ERRCEP R A BRI ARD 2 bldos B 53 & {oif i BECCS v
DACCS i {7 ehh st L fieenpe 3 o -

AP CDR # ot f GREAHF WS 22T FT AT g o bldoo ®
BT enFitfor55 3 74 0 B TR P hF A Rfe A AnM 22 > R
72 2 2030 £ 02050 £ §F i P AR - R o ZF P E e - MM R
AT s 2R R e R R Wy DR it R oo BRI 3
47 PR T A CDR 2 & ¢ 32 BECCS fr DACCS % f 3 HjiFerng 78 o

S

’

B GBI T BoH R

reth g H R T F G AR A R E T BB LR R
GEBZE o > TEE | RAR KRS CEP BBEG O " M RRA
FLoRBET SEFFRT Y2 2B R PEE TG RS

L3 %éaﬁiﬁrﬂliaaﬁ"%z ENED LR E A & iR o e CCUS§J§
TR G e RE TR - RTINS o 5 o R
YA EEE o ZEEANRFE IR 23070 0@ CCS H-oF PAEE2 |
%‘7ﬁaﬂi*ﬁ#ﬁiEiﬁﬁ’ﬁﬁﬁ%%@&%%@ﬁﬁ?&%%ﬁ’
FHOE R

)‘Lé 7H27B’f?28B5%§7’%r/¥?/}5\‘E{B; ”% éﬁ \':'g'%/fi
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AoW 221 0 27 Pt RE R e it R~ dLE 2050 £ R AR AR B 2
RRHE FeFA A A S Y 028 p S A A et M TR e A
oy GRZ AP TETHS ERA - RS RET RS AR RER T
EH T TR B2 R R RS

S Tmph 197 £5%

7127 5-28@)

ASBR AR EESNAREE

e

TR n;mvran!gll lla:llfll

7:00 ﬂnaw.x!ulmxuwxw ¥l
0342271
UGS u-cu a
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ERRITREER—N(BERER) BRMIFRAE 13:00-14:00 41 E ™ !l'-\‘ BNE
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S00-10:00MFLMNBRNRLET B | 1030140 k0B0 -
feiskad A 14:30-15:30 S07 3 A B 0 B MR R T
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10:20-11:30 BIEL 050 R 15:30-16:30 M4 MMN W DN AMRE | 15301700
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ripipipfieir< e

16:30-17:00 AR SN A MIVE

W 221 TEFRARTLEY FhTd;
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+

Bl - X A L BRIk PEFREF 0 - B AP RS 2R
WA EF Y o L @ T ARk > L EMRIFE (W
222(a)) c AfE LIALA R TR e GAE A AOERE R B R F T 8 A
RREEE T L& iF s TS RE BRI 0 { RN P WK
§ o mFHY LB K ABEPEFT T REL LRPE LT B
AZ PRk 2050 2 F ) 54 (R 2.2.2(b)) 0 it A ok 30 & LR TR
PR LR L T e AR A2 E L F RS BT ERA - GRS
FRMEE s tdhtaeh#ig e TERY P E A AHRBOEL T4 7IF TR
HRIWELF G a8 2 (R222c)) #2 - §F CpiffEex i A
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AP FAEGRET AR FERL TR T AT R, - 80 AL TR
TRTZRBEETEZR CETNE #"Hs‘f“‘lfrv/%'?uﬂ F LR AT B3
P (Bl 2.23(a)) > 2 U BRR ~ H 0P 3 M 23Rt hfE M - BE AR
2050 7% F AP AR Z 2 R A (B 2.2.3(b), (c)) 28 p T = T R RE S
ARY  EBEREDATAETRE ) S AR R M TR e A
Fmp, GREEE TERPHELE EE (R 223(d) &6 EFF 7§ FHUHE
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WERH R ETE TR M BT TORE T ERIEERIEL 0T

WG BRI KRS R D TR TR G TaiCOAST feid 1 17k (3 4§l
23.11) G Rz £ A 5528 > Peni B Ay ToRdeia ok #84] (Dang et
al., 2024) » ?%ﬁé FRP L R Rl TR 2 REREFRT A A G A®RE T
Kok T RRTR

A BRSSP R R RS Tl SR SRR NRE
AR F T 2024 £ 10 7 30 P ow /L TaiCOAST 1 i¥sbig (T4 kR 15 % » o
S AFEMp e ERBVAAEFTREBE - D AR T FFmi ki
Botr 22 1B iR - L8 TRARTHE -

*X R TR F S TailCOAST 1 ivzbpend v 2 » o ul L BWO0l &
BWO07 > -k # i+ ¥ 4@ 2.3.29 fcB 2.3.30> & # =¥ 4piT o FEL 5 100 2 % 2
25 R ek e gnfil 2 EAARE 0 B "—"—’—% 3w RS v (R
2331) ki B BT A G ok (B 2332) $i8{7- k| m ed@ 4
Atr (B 2333) B2 w2 KR e B R EFRE I v R T LT o ki B
At Edrd 239 Bk Eaa v 2y ipn o v AS iFé”,/]E 1 REHEIT 2 Y
BT ORI MR o e pFe M- 47 % 5 W 2 Piper B (R 2.3.34) 0 d BF A >
ArH ey LRI 4R (RA P d BTk Piper B {345 e ¢
https://hatarilabs.com/ih-en/what-is-a-piper-diagram-and-how-to-create-one ) = d ¥

oo PHFlETRA R K MR pd B TR (GROR) FTLHE o
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— 4 mEEH(15m)
AN H ZRFEFL00mM
AN HZFES50m
20 H 2 FEF25m
=il
THHEEE
T 1FU4

| |
' 3869.78 ' By AR

B 2.3.29 TaiCOAST 7% 1 (Fberk % 2 ¥ Tk 2 fe B ]l (FRETE LB E)

6L 6/Ep

Ol mTee]elo

NCU TaiCOAST station
BWOS
BWO7
BWO03 BWO09 BW10 BW11
BWO1 w02
O e © O O O
BWOS im
BWO4
L 5m |l S5m | 5m | 5m | 9m J

Borehole data () Measuring water level Measuring temperature

W 2.3.30 TaiCOAST §d 1 iesbp s Tk 2 2 # 22 Hodh =8 (FRETEL

) o



W 2333 % HFnRBEBEFRE4HLST
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BT AR

% 23.9 TaiCOAST & v 3= 7 -k ¥ BWO01 2 BWO7 i kit o473 % (R

ERpiE)-

Well Name Date Time | Well depth (olgj) (Fri)i_ll d) (r;rl];/i) (uf/gm) Sa(loi/f)l )ity
BWO1 2024.10.30 | 14:55 100m 23.7 7.56 201 296 0.016
BWO07 2024.10.30 | 16:04 25m 23.9 7.44 201 297 0.016

Res F- Cr Br NOs= | POs# | SO | COs> | HCO5
(Q.cm) (mg/L) (mg/L) (mg/L) (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
3370 <0.5 47.41 <0.5 <0.5 <0.1 5.622 0 220
3370 <0.5 48.33 <0.5 <0.5 <0.1 5.56 0 195

Li* Na* NH,* K* Mn?" | Ca?* | Mg*
(mg/L) (mgL) | (mg/L)| (mg/L) | (mg/lL) | (mgL)| (mgL)

<0.5 31.1 <0.1 2.63 <0.5 30.5 6.38

<0.5 30.9 <0.1 2.93 <0.5 29.7 6.26

ATaiCoast-BWO1
ATaiCoast-BWO7

Ca Cl

®2.3.34 TaiCOAST = ¥ BWOl 2 BWO7 i1 Piper B~ 7= % (g ¢ £ &k iE)
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FRAT T HOAL § R T L B ARG

SF bR FAbE AN RGEE 22 RS G IR F RS AR

AFREADPERNZBFHE BT HERNF AP TESBRF L LISk -

A HEHFE R EAFEYHIL-CCS Project 5 B & F4 % » #ppad = £ ) engt

WX BE LT BV HRH RIS 2AERT R FE2L 5% T A3 FA

§ A PT e en %Y 2 ik df o 45 IL-CCS Project 2 B"8 & (T2 $ % > R Fldr
-

(1) IL-CCS Project cr1Decatur Hrat e #1994 F F@E- 5 i8> 4.3 M5

SRt r 1 F AT f5ak
(2) Decatur 343K 7 B 73+ 73 % ¥ ¥« (NSEC, National Sequestration Education
Center) > {74t & &2 A BE W > 232y 247 o
(3) Decatur raken= § i pGERE K 2 Fh 2 Fikit (Ao~ FRPFRE
B)BEAFARI P FE LR B F2 0812 TR ERE &

G E -
% W =413 2+ (Illinois Basin) % - E + ##F]3 s BEEFIEY Y T0%
G 0 W) 60,000 T3 m 2 oo B 2.4.1 Aot iﬂ ZEFHFIF VP RTE

8@ -k & 4 ) (Greenbergetal.,2022) ¢ 7 & % L&) # (Mt. Simon Sandstone ) ~
B {8 # (St. Peter Sandstone ) frip#+#) # (Cypress Sandstone ) » /& & % 4218
2500 R 2 - F PR GFIERE B T FLE AL RS N F VR
i Rz -0 AERY- BEEFRERIFIEEJEL Yy - vt F(IBDP,
Illinois Basin-Decatur Project) #7& 8 » IBDP 3+ & 5 IL-CCS & evh% - #:+ %

g

He e
E Al 2 # -w pugFe- 4 (IBDP, 2007~2021) €4 % R hingesd &

i\4

| 73
B (MGSC, Midwest Geological Sequestration Consortium ) 7% f £ & 4| 75 #& #
PE o mE BB EAE 4B 242 #77 (Greenberg et al., 2017 ; Greenberg et al.,
2022) - IBDP 3% d % W& Jl3# 53 4% (ISGS, Illinois State Geological
Survey) AR > Fd P oa IRg T FEE I GF 0 WP LE Wi RINE RS R
#9 % % (US DOE NETL) Feteh- B % Fm 4t & (73 B 2 - - ISGS ~

BE R AR TR A (L EEERVE ok A A5) ok BRAE
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HETITA AR EIEPE c His EiEP L e 2t £ 2K 46 (ADM, Archer
Daniels Midland ) ~ Trimeric Corporation ~ #7i4 . 3 (SLB)~ #§ 7 # =~ & (Brigham
Young University ) frs # J12 + & (Southern Illinois University ) °

Wl 2.4.2 % W IBDP 5 347 & Bl

101



B T PR € A

Ak S U=
fr g A ez
£ 2,000 =
LiFR SR RME BRI S
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EE T R

i ke ADM 2 P 2 1K e fRa At
E3 IL‘ﬁl\xE‘.f’r;}?’:}’ﬁ" IR I
R~ 460 o ' B nd L)

-2 iy AR TRR -

< (<20%) feinF

Bk (R243)-
(9% 26mD) $4> & 5 2
+75# & (Bioeconomy, 2017 ; Greenberg et al., 2022 ) - Eau Claire & % ¥

3 ol
T ER
@ 5 LE A F

2
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& E,».é] /%é—r e
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» AR T AREDER o %1
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eERZE I L2 Bt E
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IBDP (2007~2021) 3+ & & 5 14 & avi o~ 5 5 g (2007-2011) ~ @182 57 30
(2011-2014) f= 7 &1 » (2 58] (2014-2021 ) o J2RER ¥ & 5B fﬁ/’ifc KK A %]
BEE - v - v RDREREY - v IR ERREY R e Tk
RS- PFERBER S ¥00 ADM 2 P S R BFEE o p 2011 & 11
DB F M RBEZITE A AE L F X 1,000 0 A3 & (2011-2014) p oo ©
32014 % 11 A dafertn | FAHRD- F PP ARG R T F
(2007-2021 ) > Decatur #-4k g % frd & F i (735 5 ) (B 2.4.4 ; Bioeconomy,
2017)c 3% BEr 2 F RS ARG AR X et BB KT o

",‘TT T RGBT 2t IBDP A 4 & s ¥ 2 2 1% & 47 (FEPs, Features,
Events and Processes) F AR & {77 L AE b b Ry A Y T ;pw
(Greenberg et al., 2011 ; Hnottavange-Telleen, 2014 ) - IBDP k *& ¥ == ;2 ﬁ VAR
bk I A > TR T AT B ok 'k @ %] (identification ) ~ 3 #
(assessment) ~ 7= (evaluation) fr/&Jd2 (treatment) A 2R #2t4 1 v
FERER G TR L P RBLE > DAY LIRS E o RS R 2
Mg rB R o R A R 21 B FEPs BB ik A Bant b s
FH R RGELESRE A ITEF] TR % F = K¢ (Hnottavange-Telleen,
2014) 4B 245 2RI 246 %77 ch "G p AL PR ZREFET N ke T
TS > R FE R ¢ BB R RALE M RF AT &R vk o [BDP 1 %‘3
*E P b " 7 FHY A b H G ARG AR G (vE- AR GEL I BB
B R 24.6) #T Kb GIEP R EHFARRHERET M -
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Geophysical Modeling: CO, Plume Position - 2012
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Table 6. Risk-ranked FEPs. The top 64 of 119
evaluated FEPs are shown, ranked by Risk =
Average Severity x Average Likelihood.

BANK FEP

© ® =~ mmbu&%}

10

1
12
13
14
15
16
17
18
198

Exogenous economics, supply prices
CO, solubility and agueous speciation
Toxic geologic components (metals)
Fractures and faults

Compressor procurement

Legal/regulatory: Underground Injection
Control permit

Schedule and planning

Compression facility construction
Undetected features

Human activities in the surface environment:
on site

Mechanical processes and conditions
Mineral precipitation

Seal failure (in wells)

Legal/regulatory: Property rights and trespass
Seismicity (Induced earthquakes)

Undefined specification

Contamination of groundwater by COa
Actions and reactions - local community
Near-surface aquifers and surface water
bodies

Reservoir pore architecture

RISK
10.3
8.9
8.1
7.8
7.8
7.7

7.4
7.2
72

6.9
6.8
6.5
6.3
6.2

5.9

RANK FEP

21 Reservoir geometry

22 Accidents and unplanned events: Project

23 Mineral dissolution - reservoir

24 Community characteristics

25 Heterogeneity in reservoir

26 Seal: Geologic, primary (caprock)

27 Heterogeneity of overlying aquifers

28 Mineral disseolution — borehele

29 Pressure effects on caprock

30 Formation damage

31 ‘Well lining and completion

32 Lithology

33 Displacement of formation fluid (capillarity)

34 Accidents and unplanned events: External

35 Legal/regulatory: construction, discharge, and
other operations permits

36 Drilling and completion activities: Project

37 Thermal effects on the injection point in the
formation

38 CO; release to the atmosphere

39 Actions and reactions — SIGs and NGOs,
national/international

40 Qverpressuring

Source: Hnottavange-Telleen, K., 2014

W 2.4.5 IBDP i FEPs h'aifHihse - RBA'GHP

NON-OPERABLE:

Evacuate the 2one and or area/country

INTOLERABLE:

Do not take this nsk

Demonstrate ALARP before proceeding

ACCEPTABLE:

Proceed carefully, with continuous improvement

NEGUGIBLE:

Kjaxiun Lo

Safe to proceed

= ._— (=

g 3 § = 5

- - -

= 4 5 - C

=l a E
Z

2 3 4 5

7]
m
Major 3 S
Y
=
<
Severe 4 i
Extreme 5 l

White arrow indicates decreasing risk

Figure 1. Each of the 119 symbols represents a FEP whose Severity and
Likelihood was quantified. The product Severity times Likelihood is defined
as Risk. The highest-risk FEP plots In the red square where S=-3 and L = 4.

W 2.4.6 IBDPd k' ¥ 3 Wk aed

RISK
5.8
57
57
57
5.6
5.6
55
5.5
55
54
54
53
5.3
53
52

52
52

Table 6. Continued.
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FRAT T HbAL € R T R aE B LR

IBDP « § $f2isiukang s s (3 fesh) #2sh (BRI 2 &) 28K
WHREFE R %™ R 2981 R il o BIRPER AT F A8
B M G R PR PR SUS IR R o A28 Shell S0
Bop < LB IR T s A Z § BRI ACRS & B 0o ] 2.4.7 &2 ] 2.4.8 47
7+ (Mazzoldi et al., 2013 ) » & i f{Hi P mxf T4 AT R R R W I
2 % & %35 (ERPs, emergency response plans) 2 b >« JE32%3- 547 3 B %

kB4 FORER i F 2 2 2 % 4 (Oldenburg and Budnitz, 2016) -

¥ 2.4.7 IBDP s Mk (2 ¢ i) 3% B IAHR
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2m/s NNW

W 2.4.8 IBDP ch¥ o= (3 ) 6% 8 A HER

preb s AARE R Y 0 8 f’F%; " Richland Community College (RCC) { # 3%
LA REE KT~ AH 1 RCC Gl ® (4237 CCS Hah) 2 23f
o LR 73t F &7 ¢ v (NSEC, National Sequestration Education Center ) » 2% =
2 E - B CCS %+ BA2/5 = < 20112015 £ [ » #1426 340 § 4 » 5 HRHE ~
Rib~TARE>N s vy EI L -
IBDP -4 JEF R%PHP > = 25 F 29 B 7700 % %é}ﬁ‘u‘ﬁ 2+ ¥ Decatur
a0 R Fl4eT
(D BT T HIFERETRFHAIH T3 2~ F 2# FIRT 375 100 Fep-
F L RNP R B P T RS ﬁ#’k‘ffif AR M R 1R s
T

(2) @5 # EPA UIC % = 12 vz — (55 M 4H? 202 § e T4
CEX: iDL

B) BT %- BER -%HFEfPEE (MVA) 324 > &8 KT Pz » 18
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A AL € R T R B LR

REER MHRER GO F CREATT ARl ? f iR B e &R
HFs o BRI BRI T 2§ (LR E o R 2 KT

X T oRed o
(4) #P EJFHENEF AAHTERF Mk iy Fige o

B IBDP 42 - el £ g 5304 (ICCS,
Industrial Carbon Capture Storage Project) » 73|71 % Ra RIRedfA F o o 2535
s hEAlEAY P ADM 1 fie 70 3202 IBDP e B AvAT 7 B % B R
ICCS B e % 7 £ Wi i frdt s (£% o 528 IBDP #3534 p a0 d 5 < sk
fel i 5 i 1,000 9= § a8 fe ICCS & % m-kfoRigens § @ L3578 o

BoXTEIATIATFLEEY G 5230009 F AL PN HT

ICCS 2 » # e & p| ¥ =3 IBDP 34 114 6 1 % 2 e (B 2.4.9 5 Greenberg et al.,
2017) > ICCS p 2017 #i#;3 3 & ’f"’-‘f)%z EPA &% L R et % # 3 2022
E & 0 ICCS © 71~ 4236 400 ¥ o= § 1t Bt o

Multiple Projects
Build Framework
for CCUS Research
and
Commercialization

lllinois Basin -
Decatur Project
Illinois Industrial
Sources CCS
Intelligent
Maonitoring
Systems
BEST - Brine
Extraction

B 249 ICCS+4 (H*® CCS2) 2 IBDP 3% (H*® CCS1) e ¥ =% B
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2. MM E ITE N

IL-CCS Project #_% Waist s & 08 (MRCI, Midwest Regional Carbon
Initiative ) *7 ¥ §Ferp 3t 3 E 55 S £ 4 P i MRCI (hp 38 & & 3% (7
HebBan) s 5d gy MRCI 445 A B> B8 240 MRCI £ & €215 € © 7]
Bk AR B (St A B A1 A 241) 02024 90 23260 0 & %
e ERE G RANRKF (Columbus) #7# (77 MRCI £ ¢ > ¢ {573 Battelle
Memorial Institute ( = £ §/F= 5 o)~ =13 % & 2 Decatur B 4155 » » i*w‘?\
IL-CCS Project e44 75 Hht o 3P F AL HRBE ~ S~ s RIS E AR IR

TREd BRI RARZ TP E o PR IBE LR A

4241 2R%# AR LH (2024/9/23-26)

No. Participants Employer and Position
Andrew Tien-Shun LIN Pr'ofessor, Department of Earth Sciences, NCU
1 (HBE ) Director, Carbon Storage and Geothermal
Research Center, NCU
Professor, Center for Space and Remote Sensing
Research, National Central University (NCU)
) Chung-Pai CHANG Convener, Earth Sciences Discipline,Department
(&% 9 ) of Natural Sciences and Sustainable
Development, National Science and Technology
Council
3 Chuen-Fa NI Professor, Graduate Institute of Applied Geology,
(s2%%) NCU
4 Che-Chuan LIN Post-doctoral Researcher, Carbon Storage and
(4 £) Geothermal Research Center, NCU
5 Chi-Ping LIN Assistant Researcher, Center for Environmental
(kg > ) Studies, NCU
6 Yu-Huan CHANG Research Assistant, Graduate Institute of Applied
(5k f53%) Geology, NCU
Chi-Wen YU Deputy Director, szotechnical Engipeering
7 o Research Center, Sinotech Engineering
(Fi*E=)
Consultants, Inc.
g Jason Hsin-Kuei WANG | Senior Engineer, Formosa Petrochemical
(2 84) Corporation
9 Han-Hsiang TSENG Associate Researcher, National Atomic Research
(%igm) Institute
10 Yifu CHIOU Assistant Researcher, National Atomic Research
(- %) Institute
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RA TP R T R LY RE)

MRCI 2% R ® & 03 BRIE R > R4 34eid CCSHEFE WY o M{ed &
Mm% o EEY 3% (MRCI) & £2. - § gl B ik 945 B Ow o L2
-+ #7? CMRCI # %2271+ 3B F "REFAEHEREFHE T F 0 L
£ B AR AL e CCS it % 3= 22— - MRCI d Battelle #7 3 Fefedd B>t = I3+
e {lE " T3 4k (llinois State Geological Survey ) & 73+ %] ¢ = - p @
MRCI ¢ Battelle #7 7 [ 1 Neeraj Gupta {2 1 > 12 % '5“7 #* ~ & 9 Chris Korose 2
1 x4k @ [L-CCSProject d i~ B fladys Fahhifo

A %32 5 RER
1. 2024/09/22 52  ME £ L1 Ry RV B&F o
2. 2024/09/23~24 (A % ) 44 2 R MRCI | Z B (2 A 223 1L € 3% ¢
A gk WHMRCL &4 (97 10 8B A4 &2+ %
L o SRk BBV BENR R RS R WP R RCCS BAEE R o S
Bffs <8 d 353 3 3 A HRBOE RIS SR e E g Bk T
(7R A R o P § SRRARG L B o
3. 2024/09/25 43 © B 7 1A
Battelle # § Fr & 23t b+ ety I 4+ RE ZRBBRTI &
o K20F W g*zﬁﬁ#ﬁ? Ww CCS»> P 5 70 B =7 B igfs CCSH
» Battelle 7 7 Fa+ 1 % MRCI 3+ 4 o - %3175 B 223+ Battelle 4,38
Dr. Gupta  H g4t BIfF 2/ B2 302 A &k CCS ehf FiR4L 4o § 1°
BRI 2ZERE P BT R L THR o okt ARG P B I R T
Eop@ old g g Rt at e iR
4. 2024/09/26 + = %-3* ISGS
ISGS 5 # Iz = + & Prairie Research Institute {7 7 B~ 7 ¥ 2

o+

3%

- ISGS» Z MRCI+F #mE x2 - » X H 3 H =30 {132+ a4
FHHEG BOF N TR o
o AR At BFEESy ISGS > d %974 i B EF Dr. Randy Locke ~ 545 &
(Yu-Feng Lin) ##: ~ Dr. Mohammad Alkhadhrawi % < 3% o # B 4444 & 11
W2 i A7 5 02 Decatur B3 Hrab cn B g B T ORE TR~ (A o

e SRR RS NSRS LARE PR NS LR T
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DEERAFEPER

5. 2024/09/26 F = %3 i ﬂ %V Decatur £ 3173 $-4-
2T o0d B2 B A9 Drs. Randy Locke 2 Mohammad
Alkhadhrawi & A > % 4% 5 #sk 475 B % 3| Decatur B4t 75 Hra > $pLe =
PELOATEF PGS o HEF I I RREAH TR T A 2FR
Bt ¢ A o TR TS B R AR CF LT XE CCS EA7 0 40 %5

B3k 2 M 1At € ¥ CCS Hjirz su4r
6. 2024/09/27~29 4 Decatur 5 1 F 4 B H v = o

B. ~ ¥

Bk %33 MRCI 3 F 2454 2 %= MRCI R4t € & Mt 0 4 ¢
IL-CCS Project 2 & f § A 2= 2 &1l Tk o & MRCI g% ¥ » #ir3 anfTﬁﬁ
iR S BRI TR E RS PR E T AL
80% o & BFCF £ATE 0 € 7 E W CCS $jise M EFFE o 2 F CCS Hjis

w3
\ :\.\ w3 F “~

FREL AT 0 B FICT AL o ZRP R E RFAT R o g S ER A
B CCS #jtr o ¥ “b » %35 [L-CCS Project # Decatur 33k » 8 ¥ F|:Z 350t 2 s 3t
FERBEETRED (F24.10) F i 3 F 2 BRI T RKFL TR
¥ o Decatur B4t 3 &7 7 5 o % KERI TR FERRAF LT R E
ERrBER e KT P B AR ERAE NG R OETLE N %P

%}Q‘Ij—ri&ﬁ30 1@@]% 1000 i1 " m]j&]uﬁJ A j\)’é‘ °§{q v :um ,E. 'Eﬁ,_gi

\\\

BeAR DRI T R R s SR R o AR IEART “f
2 5 MARHE AT ﬁ‘}._,j—_ FRER ~ iEsa s JIT MG A 2 Fend v Py £
VBl AEE SRR LA BRI P EFEE R AR FEITH

EX

o

111



BG4

IBDP/ICCS MONITORING SUMMARY

112

ICCS Injection —
Monitoring Activity Freq. IBDP Pre-injection IBDP Injection IBDP Post-Injection —
2008 | 2009 | 2010 § 2011 | 2012 | 2013 | 2014 § 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Aerial imagery SA ¥ 3 ® 3 % E X b3 x X X
| Eddy covarlance® - ® % ®
o Soil flux — network® w-Q x ® x ® % x X
| ol fhux - muttiplaxer* C X % % x x X
E Tunable diode laser- single path* c ® X
" Tunable diode laser- multi path* c X
INSAR® BW X ®
| Continuous GPS* c X % ®
5 Soil gas sampling* Q-A * x % ® * X
5 Shallow groundwater sampling M-Q-5A * % X % % x X X X x X x:
; Shallow electrical earth resistivity® A *® ®
| Pressure/temp. - VW1 and CCS1 {24 X X % £ X X X % X %
8 Pulsed noutron (CCS1, VW1, GM1) | Q-A X X % X % ® %
‘E Deep fluld sampling (VW1) SA % % x X X X x X
E Passive selsmic monitoring (GM1) c ® ® ® ® ® ® ® X ® *® X
9‘:"! | Selsmic/3D VSP imaging Sh-A " X ® x x X X
Mechanical integrity (CCS1, VW1) A % ® ® i ® g x
Quarterly, SA = Semi-Annua = Annually

t activity require

yond 2020

® 2.4.10 IL-CCS Project 2. Decatur & 31 5 32 2008-2020 % B3 P
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ERE

i &

ATFRNIARSELZR I FA O RELERP P CCSEREFH B
ﬂﬁgﬁaﬁ~mmaf:»#§~wﬁg#§m>wkhai&%i 4
P T HE P A ARRE RN g K B o B e CCUS so il R4 3 4L F
KT R AR AR FORIPER R o wHRLS 6 RBERFRE
EERRERERY A AL TR B TR F AT ER o 2t b B2 IL-CCS
Project £ (TH Y A #i5s% » T Al R X2 KT ETLH > d T TR S
£ o

FEREL F o AP FE T N

L 222 FHROIHEER 2 iR

(1) 48 CCS W52 25 BABE 2 B 2 200 > g 4182 2 FFEE R
A BRI A AT R RGP ST DR ET R e R
e

(2) WBEPAUICHH P 3 [FREFEC2 22 b5 2800 5 0 &
EEFECCERAFRE R LY

(D EFHHFEARRE SRR RTA 7 IF5 BRI NET 5

(4) #3444 P * Nagaoka £ 32234 (10,400 #) ~ 46 B Ketzin #2534
(67,271 ¥ ) % ;#® Otway 7#5%3-% (65000 F#) = Bk Fieivk
PR EZ T MBREE RN FVRELCIREREN LT -

() WERZERIGTERGF B2 R0 DHFAF EF 225 BREP TR

R e JTH R o AP FEHRT IS AR ERGETFL2F o

2. MR 9w
CCUS 5 § 2 41 8 - @%«Cﬂﬁﬁaﬁséﬁﬁ 0% B RN
B2 AR RILE TN VRPN BTG L AR G E A M A
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B AEE B A hdad CCUS chic v Hd R L Edk 2 Hcnpl f ik
Bl ey s ke ~ 2L iEd > F 52 CCUS I M %4 2 B4ikir > 2
B R A % CCUS e 5304 K CCUS 24 g il & 2 Wiy o A k235
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Midwest Regional Carbon Initiative

MRCI Fall 2024 Partner and Stakeholder Meeting
The Grand Event Center, 820 Goodale Blvd., Grandview Yard,
Columbus, Ohio

WI-Fi: Marriott Bonvoy Conference; Password: -

Agenda
Monday, September 23, 2024
noon-12:45 PM Lunch, Registration, and Networking
12:45-1:45 PM Introduction: State of CCS

Initial Remarks and Welcome
Neeraj Gupla, Technical Director — Carbon Management, Batlelle
Chris Korose, Associate Geologist, lllinois State Geological Survey
Matt Young, Program Manager, Battelle

Status of CCS in MRCI Region and National/Global Summary

Neeraj Gupla, Technical Director — Carbon Management, Batlelfe
Washington DC Update — BIL, IRA, 45Q - Invited

1:45-3:15 PM Developing Full Value Chain CCUS Programs in MRCI Region
Chair - Neeraj Gupta, Technical Director — Carbon Management, Battelle
Kicking-off the Appalachian Region Clean Hydrogen Hub (ARCH2)
Shawn Bennett or Kurtis Hoffman, Battelfe
Cement Industry Perspective - Mitchell Indiana Cement Plant CCUS Program
Greg Ronczka, VP, Environment & Susiainability, Heidelberg Materials North America
Clean Power with Coal Waste and Biomass FEED Study in the Appalachian Basin
Steve Winter, Project Manager, Consol
Developing CO; Storage at an Ethanol Plant
Adam Dunlop, Chief Development Officer, Harvestone Low Carbon Partners
From Permitting to Execution - An update fromm Wabash Valley Program
Nalin Gupta, Board Member, Wabash Valley Resources

Discussion
3:15-3:45 PM Networking Break
3:45-5:00 PM CCUS National and Global Updates

Chair — Jared Hawkins, Subsurface Scientist, Battelle
DOE FECM Carbon Capture, Transport, and Storage Program
Darin Damiani, U.S. Department of Energy, Fossil Energy and Carbon Management

U.S. DEPARTMENT OF N [NATIOMNAL
JATTELLE ENERGY | fLlsusss
LABORATORY
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Innovations for Decarbonizing Shale Industry in the Appalachian Basin
John Litynski, Carbon Storage and Sequestration Program Manager, EQT
Direct Air Capture for CCUS — Project Cypress and beyond
Matt Young, Program Manager, Battelle
Developing CCUS Programs in Taiwan
Dr. Andew Tien-Shun Lin, National Central University, Taiwan
Update on North Dakota — Progress and Challenges
John Harju, Vice President, EERC-Univ. of North Dakota
Discussion

6:30-9:15 PM Reception and Dinner — The Boat House, 300 W. Broad Street, Columbus, Ohio
Bus leaves Grand Event Center/Hotel at 6:00 PM and returns at about 9:00 PM

Dinner Keynote Guest — Lou von Thaer
President and CEQ, Battelle Memorial Institute

Tuesday, September 24, 2024
8:30-8:40 AM Opening Remarks - Neeraj Gupta, Battelle

8:40-10:30 Update on MRCI Regional and Basin-Scale Efforts
Chair — Dawn Deel, Project Manager, Large-Scale Storage Team, DOE-NETL
Introduction to DOE Regional Programs
Dawn Deel, Project Manager, Large-Scale Storage Team, NETL
MRCI Addressing Regional Geologic Storage Update
Mark Kelley, Research Leader, and others, Battelle
lllinois Basin Geologic Storage and Regulatory Status
Carl Carman, Asst. Research Scientist, Illinois State Geological Survey
Michigan Basin Geologic Storage Status
Autumn Haagsma, Asst. Dir., Michigan Geological Survey & Director, Michigan Repository for
Research & Education
Updates from Indiana and lowa Geological Surveys
Ashley Douds, Research Geologist, Indiana Geological and Water Survey
Ryan Clark, Geologist, lowa Geological Survey
Appalachian Basin and Eastern MRCI
West Virginia Class VI Primacy
Todd Cooper, WV Dept. of Env. Protection
Appalachian Carbon Education Program (RITAP) and Regional Initiatives
Joel Sminchak, Battelle, and others
Developing Mid-Atlantic Offshore Storage Options for Eastern USA
Joel Sminchak, Sr. Subsurface Scientist, Battelle
Discussion

10:30-11:50 AM Networking Break

10:50-12:00 PM Activities for Enabling CCUS
Chair — Joel Sminchak, Senior Subsurface Scientist, Battelle

U.S. EPA Class 6 Wells Update
Khurram Rafi, Supervisory Scientist, U.S. EPA Region 4

U5, DEPARTMENT OF N NATIONAL
ENERGY | [Yilsscee
LABORATORY
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12:00-1:00 PM

1:00-2:40 PM

2:40-3:00 PM

3:00-4:10 PM

4:15-4:45 PM

it B~ 2024 MRCI ¢ kR 42

Developing the Enabling Framework for Offshore CO- Storage

Melissa Batum, Sen. Geol. for Carbon Sequestration, Bureau of Ocean Energy Management
CO: Pipeline Safety: Communicating the Good News and Forecasting Regulatory
Developments

David Elam, Vice President, TRC Companies
Decarbonization Policy Crossroads: an NGO Perspective

Sam Bailey, Industrial Decarbonization Manager, Clean Air Task Force

Lunch
Attendees are encouraged to review the MRCI posters in the area

Enabling Geologic Storage Development via CarbonSAFE

Moderator — Willam Aljoe, Project Manager, DOE-National Energy Tech. Laboratory
Introduction and updates on DOE CarbonSAFE Program

William Aljoe, Project Manager, DOE-National Energy Tech. Laboratory
lllinois Basin CarbonSAFE - lllinois Storage Corridor and other projects

Carl Carman, Asst. Research Scientist, Illinois State Geological Survey
Project Crossroads Introduction

Chris Walker, Manager CCS Center of Expertise, bp
Project Paradise CarbonSAFE, Kentucky

Jared Hawkins, - Subsurface Scientist, Battelle
Southeastern Michigan CarbonSAFE update

Joel Sminchak, Sen. Subsurface Scientist, Battelle
Tri-State Project in the Appalachian Basin

Bryan Crabb, Manager Project Development, Tenaska

Networking Break

MRCI and Regional Infrastructure and Outreach Updates

Data Gathering, Analysis, and Sharing in MRCI Region
Joel Sminchak, Battelle and Chris Korose, Illinois State Geological Survey

Developing Infrastructure for CCS
Jared Hawkins, Battelle and Carl Carmen, lllinois State Geological Survey

Community Benefits, Stakeholder Outreach, and Environmental Justice Strategies
Joy Frank-Collins and others, Outreach and Community Benefits Lead, Battelle

Closing/Feedback and facilitated discussion —
Matt Young and Neeraj Gupta, Battelle

Closing Reception

Thank you to our sponsors!

WV 3 TRC (/Elysian

RESOURCES

CORE ENERGY, LLC

ST .7 BATTELLE
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