24 3
2012

JR

12-059




24
2012



2009 10 2 2020
26

1 Carbon Dioxide Capture and Storage CCS

CCS

JICA 2011 10 2
10 11
2011 10 8

24 3



B BCNIROUIOURE B

© o~ ®

11
11

11
12

14
14
.14
.15
.15
.15
15

JST

17

21
...53
.54

56



> o i . Cepu, K_eciungiuban, Jawa Tengah,
0‘ j% . € Indonesia

A. Cepu
AFERVT

Mendot (RunBy #uEr ThusAy
Bara A Sampit e
FPangsalanbun .- —0=,  »PSHTT2
Ku:zg,‘a:aapua& “x &?@
.
e
k: g

-

-l
o BT

. Bandar
2 Lampung

3%
.
e

i o
nsﬁ’mf_aji%g%%‘%&% o
AN Y3

G Ssmatang QO F,

e}
Singoreid

Google map Gundih



Kedungtuban Randublatung
10/3 10/3
Adriansyah Adriansyah
10/5 10/5
Teguh 10/5 ITB ITB Wawan Sule

10 6 7







/

ADB Asian Development Bank

BPMIGAS Oil and Gas Implementing Body

CCS Carbon Dioxide Capture and Storage CO;

CO, Carbon Dioxide

EOR Enhanced Oil Recovery

ESDM Ministry of Energy and Mineral Resources

F/S Feasibility Study

GHG Greenhouse Gas

G&G Geological and Geophysical

ITB Institut Teknologi Bandung

JCC Joint Coordinating Committee

JICA Japan International Cooperation Agency

JST Japan Science and Technology Agency

LEMIGAS R&D Center for Oil and Gas Technology

MIGAS Directorate General of Oil and Gas

M/M Minutes of Meetings

PDM Project Design Matrix

PO Plan of Operation

RISTEK Ministry of Research and Technology

RITE Research Institute of Innovative Technology
for the Earth

SOP Standard Operation Procedures




B1E FMIEREREOBRE

A Ry 7RE (LT, T4 Fxo7 ) LRd) &, Ve o Zfg{kik# (Carbon
Dioxide : CO,) HEHI EZ & -4 . FE. KEIZK S HEIM OIRELE S A (Greenhouse Gas :
GHG) HEHIE (311F4,300 5 CO MR |~ o, EEE MR AHEEHE) ThdH, MFREICHE) =%
R —FFEOHINCATET 52GHGHEH | O &G S TR Y . GHGHEH & HIEUT ) 1 7 [F] [#]
DRIFTREFEE DI N TN D,

IR E 2. 200910 HIZR R L2l K3 2 BoiEIX, 20204 0 GHGHE Hi % 26 % Ml & 3
LHERNRABEARE L, ERTPEHARGE ORI KEEE M E A FERE & U Tk
HIC A A AT 728D, 2010-20294F D KI20F- R 4572 2 i i 3K B OFEFN SR IZAR B n — R~ » 7

(A Py T EHAEEE 2 — R~~~ (Indonesia Climate Change Sectoral Roadmap : ICCSR) |

(20104:3H) ZRET D70 L. KUEZEE R 4 FBHEOHERBURRE L E ST TWD,

[Flr— R~y 7 TiE FICRERN T R — 2 AKAFT 5 A K FEEFTH S PEH & 5 GHGHY
MFREE LTRSS TEY, CODEILHFHE (Carbon Dioxide Capture and Storage : CCS) (%, =
FNF =7 X —DOFIMROLOICRVEDL EENTWD, —F, FERNIZEWTIE, CCSICHEY
DB DIGE ST 1X 0 TH Y | COOHH IR IR EA L Y THRFEIL, =¥
—DRE G & AR I)FEE I D FIEICBWN T, BRFRE EK[BELEXIR AW LGS E L
TR =—XIEm <, N FUTRK% (Institut Teknologi Bandung : 1TB) <C[EE 1 JH2 #1243 0
L72 o> T, CCSOEMBAR ZHED TV 5,

CCSIZRI LT, ©MAETIL, 20004 Z A0 6 () HiEREREEPE EE NI S0HEHE (Research Institute
of Innovative Technology for the Earth : RITE) % HLMZHFZE & SR BRI N D ST & 72, FFIZCO,
DEBIET H2F =2 U o ZITh0b 2N ICE L Tid, FERE LV TO RN R L
FRFIC, FBREMTT COEAZR BITOIL, —EOEINBEEORREN G LN TN D,

L. IR AV RR VT HMTCCSHE FEHiT 272I2iE, < OHMENRMLERZ LD, ITB
EHLELEMREEOBTRICEAT LI v =7 B34 RR T B LY b EICRH LERE S,
i)y, ZAVE TITBE HFENFFE AL HED TV RH KT 0 O B2 BN i W B ORER BV | RIET
aYo /7 MR EIRES T,

KFEZ, AV FRTTBI» OO HEFEOE R &K OBEFOMENE 2B L., e
K OB BB % L O 2T, FEY XY UM T T 4 HAHBERICBWT, K7 Y7 T
RYIDOCCSEME~D N EATOI DT =l NTHA L ERET D, £, 4 R THIZE
ARG OBIRZZ D, K7 = NOFEFRHE AT O DI BB RIERANSE, ohT22 &
EHBET D,



KEAH I OBEFEFIL, A > PR TBIN S HARBIFIZN L TR S iz, ZRHEMEIE. 2L

ToLBY THD,

EE R4 (BHZHEAMT) A RR TR v UINT 7 0 TARICEIT D b RHED
R KR O =& U T B SR E R ZE

SLRE LA ITB

A7 B COMFETRIC L o CRRFHRICHIT = f VT =V AT A~DOERE T
LTk

Z o B iR

W7 V7 THRODOCOMAFEFE M ay hFuev=y NeFiEd 52 &

HFRF SN DA |1) HEE, DB I S S ITRE B O RS 1
2) ¥xvruy s OREST
3) CO B @) DfiFtT
4) COEANMMEDE=4Y VIS 55l I
E U 1) VEZoHVE ) - HER B R T — 2 OILE & b
2) Ay hFaYxs hOFEMBKE
3) COEADFEmMPDE=FY 7
4) FEBRAERDOE &0
b /1 #1 54 fH]

T Y= MR D REGIE 0 FE i s i 5
RGBT D, £,

%6&”&4
Wi FE & (Minutes of Meetings :

ZEME T = s N 2R T D,

. BHERAL B OV BHIAE 24T
M/IM) OBL KR OZHZE L, %

REMHO T

gy ¥ K 4 g
wofE BPH 8k |JICAHUERERBEHBREIAE RS —iR R
BREEE PRI E) | IEEE 50 |JICAHIERERBIMBRET S G L BIFIAR
iR e AR B3 | RELKRF R L RR b DY HY #How
i ] w7 NS R N VLA FE T B
FEATE 53 A B R KRSy 2 T AR SRR BIEARSE S

FRERAER BTN A T, M ATBOE MR 2 E TR BLEERS  (Japan Science and Technology Agency :

JST) IS KD LA TFiRAEMAFEAT L,
K 4 g &
o KRE ISTHIERBUBRRE E BRI 0= HERER
LR ISTHIER BUSRRE BRI = 4




(1) HEHRE
20114210H2H (H) ~11H (k)

EL H A 2

»}

1 |10/2 (H) | ®B#) (KH~ZXZ %)

2 |10/3 (H) |B#E) (RIA"\¥v~F =)
T 4 AR A B

10/4 (k) | BE) (F=TF~2A T 3% ~T ¥ HLH)

4 11065 OK) | EEAMEtEE OmEiR

fEA Y R 7 BARMEE R

JCAAL ¥ KRR T HEIT A

B854 (Ministry of Research and Technology : RISTEK) & o ifEi#%

T XV X —gE R4 (Ministry of Energy and Mineral Resources : ESDM)
& DIk

5 |10/6 (R) |BE) (¥ I F~R2KY)
ITBE kR 2 — 7 kiR

6 |10/7 (&) |[ITB-HEAWEStLtoTe Y= b T A2 -~ U v 27 A (Project
Design Matrix : PDM) 1

7 |10/8 () |ITBEI#E « HEASSHERRELEMIM - §i#E#FH (RID) K77 M
%

M/ME 4,

BE] (N Ro~T L F)

8 |10/9 (H) | &kEH

9 | 10/10 (f) | JICAA > K2 7 HBFT~DHE
EE At & omk
BE) (v L H~FH)

10 [ 10/11 (k) | o2&

(2) #hfisk
A v Ry 7 EM%EERS (ESDM, RISTEK, [E# film&th, ITB) %

(1) Ymy=zZ N A MVOERE
TuT el A NERD T T4 A ARE, K Y UMK OHHE Y v UM OB FRAFTIC
ALET D08, IEfEICIEFH Sy UMICHLZ b, Tyl NFA MLEUTOEED
R LTz,
ZE W % : Pilot Study for Carbon Sequestration and Monitoring in Gundih Area, Central Java
Province, Indonesia

R

*HIAI : Pilot Study for Carbon Sequestration and Monitoring in Gundih Area - East Java Province,
Indonesia



(2) Z=fF
LLF

B ONEBI OB E ((HEEE 1. Annex | PDMZR)
DLEBYEKELAE L,

1) HEE : £ RRUTIZEBIT 2CO A ITRE K OV =4 U o 7 Hflr O1EZE T E 2 i
2) IEHE)

@

© ©

(3) k¥
1) %
2) %
o)

Tx—R1: T 4 HAHICEIT S COMTREEER D= DM L O3 2 i
BYHEOIECOEADT 4 —P BT 4« %5 ¢ (Feasibility Study : F/S) (I ONZ
FISZHAZ L7z, COIEAFIRANCFR 5 BAGRE L)

72— X2 : COEAZLDCOZEFHDE=F Y T

T2 —RINH 7 2 —R2IBATT 5120121, BIFA 2 —THDIEENTH 5COEAN
HOWHI T ENRELSEBETLZ LD, 72— XN KD 5% CEBIHERL O Z
D% OIEEFHE - W2 RE S & ThRFERNISTEGE LT,

B, BHEBETIIYEEENSEEL TCWERA N T U A (T 4 AR
HHACO, 304 F ZIPREXRE L TENITHRLEMaT A &2 T AHREI A N &
HIZFIEN S ZLEIK A RN Y AN —RNEIZE>TROLND Z &) ZHITEM
Aa—TEEDTND,

COMFEE D 7= 8 O F T R I w5 1% [E B A il 1k o0 PR E 0 BURF N O R FhIR 12
EHEINDZ EnD, 7x2—X1OMIZZEOM TV 4 % REEIFEIT CHRET 2 TE
(WD 7R WEDCO 2 T+ 5%,

Ji—. COJEANFEDIMHIN RSN ol LThH, 72— R2FLHF LT, HAAT
Wiglsog s &, T AREROMEZ{bEE=2 1 7 F 5%, CCSEMIZ
FHTDIRENZHET 7o & OF M AT KOV ERER L v orahTe,

YN
fit%Bd - 1ITB (ITBL D723V D b % [E'E A M= E Lot AT | O IEE & L)

O (FEREE2 . =RV —FEWEPE MR 2 HR)
BEH
ITBOFIEETIZHEE TH Y, BHEITBZ & E N KFE~DICAWH B W TITH
BADICAEMEFCHMM OMEMGEZ L TWDE I ENLRID~DY 4 v hRx AL LT
YA v EROT, H AR HL LD ETINE T,

TRV X — GRS

2010410 H 1Z8% 2. = F1 7= New Renewable Energy and Energy Conservationi s 723CCS
ETETLHZ LIRS TEY . RID~Y 4 v X AL LTEATDLHMTAZRMAET D
ol

72¥. Al A#JE (Directorate General of Oil and Gas : MIGAS) X471 « 4 ABA%
FROBKET, 72, FEOHI2i30il and Gas Implementing Body (BPMIGAS) & \»
DA e AR EROBATEITHNMSE L THFELTEY, HAERBZEoamm - 5
ZBHFEFTH O AR Z LTS, HAHBAFKEIR D RNICCSETZD H Z LIZRniE,
HOFHE EF 0 BPMIGASD AR N LB 2121 Tk 7e S BURE T Td 2 MIGAS D 7K
BHERTIL R bW ATREES R S T,



(4) = Dfh
1) JICAEHMZED Y —F/%—3 v M DOW T, RISTEKNHMLE L O BRENREINTZ

JBEE 3. MG IR) 2. JNCAFEBIT L HROE, VI—F =3Iy M b7,
— M DA ) & REED Tt & O TIUCARMED H 4y B 2RI o2 L & LT,
L7z3 > T, RID~DORISTEKDEA L AE L L, TOFITBE HHE LT,

2) JICARMIEHEMZE & L TEEHEELZIRET DI LICHONWTITBE A E, EMFEHBEEIC
DWTIEHBEICITBRIZHEff SV TWD Z & 2 fEsd LTz,



CO, 3 GHG
31 4,300 CO;
GHG GHG

2009 10 2 2020 GHG 26

2010-2029 20
ICCSR 2010 3

GHG CO; CCsS
1 CCs
CO,
2011 2
2025 1
25 Vision 25/25
Clean Energy Initiative
CO; 1 CCsS
CO;
CCsS
JICA
2009 9
CO,
C0O,25 2020 1990 25 2005 33.3
CO,
2010 8 1
JICA

CCs



2009 CCS !

Asian Development Bank ADB 2011
CCS CCs
2
NEDO
CCS
1
CO,

CcO, Standard Operation
Procedures SOP CCS
2 /

3
Institut Teknologi Bandung I1TB 50 CCS

4

2012 4 2017 3 60
5

3.7
6

ITB
7

1

1 20
80M/M
CCs

! “Understanding Carbon Capture and Storage Potential in Indonesia”, November 2011, Indonesia CCS Study Working Group
2 ADB “Determining the Potential for Carbon Capture and Storage in Southeast Asia”
R&D Center for Oil and Gas Technology LEMIGAS



CO,

50

2010 4

CCS CCS
CO,
SOP

1 CO,



1-1
1-2
1-3
1-4
1-5 1-3 1-4

1-7
1-8

19 11 1-8

CO,

G&G

1000

2-1 COq,

2-1-1 CO,

2-1-2

2-1-3

2-2-1

2-2-2

2-2-3

2-3

2-3-1

2-3-2

2-4

CO,

CO,

CCS
CO,

CO,

G&G

CCS

CCSs

CCS

CO;

Geological and Geophysical

3 CO,

CO,



3 CO,

3 CO,

3-1 CO,

3-2 COy
3-3

4 CO,

4-1 JICA
4-2

4-2-1 4D

4-2-2 4D |
4-2-3 4D

4-2-4 InSAR GPS
4-2-5 4D

4-2-6

4-2-7 /
4-2-8

5 CO,

5 CO,

5-1 CO,

5-2 CO,

5-3 SOP

CO, SOP
CO,

F/S

CO,

10

SOP

CO,

SOP

SOP



ITB
2
3
1
Joint Coordinating Committee JCC 1
JCC Record of Discussions R/D ANNEX VII
JCC ITB
2
6
CO, 2
1 CO,
CO,
COZ COZ
F/S
2
CO,
2

11



2011 12

26

CCS

ADB CCS
CCsS

RITE

17 CCS CDM

2020 GHG

Clean Energy Initiative 2010

Post- Fossil Combustion CCSs
ITB ITB
LEMIGAS
2009
2000
CCS CO,
SOP
ITB

12



CO,
ITB

CO;
C02 COZ

CO;
CO, CO,

CO, CO, Enhanced Oil
Recovery EOR CCS

CO,
SOP
SOP

CCS

13



23

CCS
CCsS

CO,
CO,
30

CO;

CCS

CO,

CCS

14

JST

SATREPS
CCS CO,
CDM
CO,
CCs
CO,

CO,

SATREPS

CCSs

CO,
JST



Wawan
Sule
Wawan Sule ITB
PDM Plan of Operation PO
R/D
11 48
R/D
R/D
JST
ITB
SATREPS 20 33
6
1

15

CO,

Sule

60

23



SATREPS

H20

H20

H21

Cc HCV
HCV

H21

H22

H23

CO,

JST

JST

R/D

16

JST

2011 6 1




FH4E MR

AHEZE L, RERKFLZHOLE L B ARABFEEER S 1ITBZ .l &35 A o B3 7 HIbF5ei%
B, A7 ey =7 MERDATND 2 E T LT, CCSICRE T 5 I F—f G872 a7
STETEY, FR20MMFERICEIRN R E ST b, 70T 4 HAHTOCCSIZET 5/ Y &K
T A3E (BH1I6H N RUITB, TH2THHIL, 9H21H YU ¥ I v &) OFES, EHE Alattd
TU®OE LA Y KRR TRIBREBE A~ E T 217570 8, R av=s MIBET 2 %%
BREIAT> TERL I LR I NIz, CCS (B ITIIAR T v = | TldStorage=Sequestration®
HERB) BHEDDLZEDOEFRICONWT, AFHE T - MREIT- A BEEEE (BE GRS
. TR AX—IEREH - BAETREZ R LY — - A3 VX —R)F, EBFAEESSHER.
RISTEK) 22HlE, —#RIZFFR 2 &1L, 220, A7 m V=7 ha~OHIfFREHINTEBY, AT
nYx FRBOBENFTE>TWNWDHZ EEK LT,

K7l NTREH AV R T OHAHBBIZEIT HCOMHIrRE O A F7 42 (FIEE)
DOIREZHEL L, TORERZRICLERT Y Ny v LT, O7 T 4 HAHICKT 2 Fwi
A —QCOEANZEAT O I DI —>@CCSHEDFISODCOJEAZLDE=X VU 7 O] %
EH—@2TE (D~@) DLEa—LtWHI T A7 LERELTND, DIZONTIL, CO% FEE
WCHEAT D2 ENAMHEE 2D, HEAFOHEENIC SOV TIZ, =AM R K TISEMFEE) OB A
NH, AR7a Y=y NNTHIGT D ZENRETHY . 4> KRV THl, T72bbEEAMStT
TITHZEEZHEL TN D, ITBEEE AMSILITEAFOREIZEHICEL T, I MoOELEFEE
HETZEHMFTLTEBY, TOBICEAARICB N CHERNECH NT L TETHD, Ll
AR D, BE R TIIESRN S, EEAMESESEEI 21T 9 2 & ORKRREN LI TR
Wz, KBTI OOBERRET e AZHLNMNIL, AV b Tinbnrak
ADRED =D DIFE ZEZHDHZ & & Lz, 2B, CO,0EARE (Buzdde) IZSUT, 77U b
Ty h@®, @, BiiEFe Y= NEEZRETHERELLN, 2, 77 87y O~
DFERNDIAENDLFH L E 2 — OB TITY Z Ny L flran s, 28, COMELIEAT
T, o, eVl PEEEZRIBICERERE S5 252V RICZR > 72861, JICAKTNSTD
B OBEMNE, TOHRORTaY =27 FOHEDFIZE LT, A7av=7 hoFEbLED, M
MNTLOMERSDL, WTHIZLA, BB TR, LREAOLO0ERRE mE X2 L{E=
BV TTHIENKLETHS,

kR e OB T, EHEAMSHIIREHI & EERETMICPNTEY, fiFEATr Y2y
~ OTEE) & OBAMR TIZ T LA 2B 2 R 03, )7, COJEAHOIHNIC >V TIX, BEICLD
BEERENPVLETH D, o, BEMEL TV DBIHEME, BB T 2 FEAFORENZ SV TIL,
TRV X—FEIRE ORI H T2 . A RAR T A LIRBUR It T & 5 BPMIGAS D &R 2
METHD, ZNHIZONTIE, 4% L b, ITBEZH.LIC, BERE - KR 7 a2 ADRED =D
DIFENZATH Z & &7 b3, JICAL LIS L, =3V X —IERA ICEE S L 7-JICAK
MFEZE U I OBEFEEITH 2L, MmN 3KkiTam s Bbh b,

s, 41 RXITIZBIF LR 0 Y7 MEEO L E 7 D2 0F50BITBIX, 7 ¢ —/V & i
D EE AWML H L M OAZE L HTBRICE L CRFARMBEZFT THh Y., EEAmatt
MZO7Tayxy NMEEDTZOIZ, HiliEOhisk O 72 & 2170 5 LW CCSOHEMBR TS IT %t L
TR RE 2RI 92500, ZRETOITBICL DR V@ hTicksbo s b



no,

A, HHRAICCCSIZH T 2BLAREE-THEY . AV FRUTEHAIZBWTH, AlA Yy —
Th Dy =/ aiE, EERME & LEMIGAS & LR TA & R 7281 HCCSD mREMEIC B¢
5 LR — K &2009F (2 /ER L T % (Understanding Carbon Capture and Storage Potential in
Indonesia) , F£7-. 20094-11H 10H ~12H (Z “Carbon Capture and Storage in Indonesia” & v 9 3H [#]
DY R LEZREL TS, BICEHEAHSEICIE, BE, A R TEHNT, A7
7YY=y NUAMZ, 20 OCCSEESHEZE (UL, ADB) MEtE I TWnH 2 b, A7z’
M2 XV NRICERT D7D, ZALDOFEOEBIZONVWTHEEE=%V 7 L, HilziE
HLTWS ZERMETH D,

ek, AREIZBWT, CO2HFRTR OEH DS L 2D 7 0T 4 TAHEZBGEEL, vy
7 S BEOEMRICRDPERWEIGEERBEICOWTHE L2, (EX2HD 5 H 2 TP ICT
VIR TH Y, B OEmWT — XS NHfFTE 5,






MINUTES OF MEETINGS
BETWEEN THE DETAILED PLANNING SURVEY TEAM
AND INSTITUT TEKNOLOGI BANDUNG
ON JAPANESE TECHNICAL COOPERATION FOR

THE PROJECT FOR PILOT STUDY FOR CARBON SEQUESTRATION AND
MONITORING IN GUNDIH AREA, EAST JAVA PROVINCE, INDONESIA

The Japanese Detailed Planning Survey Team (hereinafter referred to as “the Team™),

organized by the Japan International Cooperation Agency (hereinafter referred to as “JICA™),

headed by Mr. Hideo Noda from JICA, visited the Republic of Indonesia from 3 to 8

October 2011 for the purpose of formulating the Technical Cooperation Project for Pilot Study

for Carbon Sequestration and Monitoring in Gundih Area, East Java Province, Indonesia

(hereinafter referred to as “the Project”).

During the above stay, the Team had a series of discussions with ITB and the Indonesian

related parties with respect to the implementation of the Project.

As a result of the discussions, both ITB and the Team agreed to summarize the matters

referred to in the document attached hereto.

-y e
*

Mr. Hideo Noda

Team Leader
Japanese Detailed Planning Survey Team
Japan International Cooperation Agency

JAPAN

21

Bandung, October 8" 2011

A

Prof. Dr. Wawan Gunawan A. Kadir
Vice Rector for Research and Innovation
Institut Teknologi Bandung

THE REPUBLIC OF INDONESIA



THE ATTACHED DOCUMENT

I. BACKGROUND OF THE DISCUSSIONS

Receiving the application form for Japan’s Technical Cooperation for the above-
captioned project, Government of Japan has approved the Project and JICA is planning to
implement the Project under the scheme of “Science and Technology Research Partnership for
Sustainable Development.*”” This scheme is promoted by JICA and Japan Science and
Technology Agency (JST). In order to design and formulate the Project, ITB, the Indonesian

related parties and the Team had discussions as shown below.

*Science and Technology Research Partnership for Sustainable Development (SATREPS)
aims at developing new technology and its applications to tackle global issues, and at

enhancing the capacity development of researchers and research institutes in both countries.

II. DETAILED PLAN OF THE PROJECT
1. Title of the Project

Both sides agreed that the title of the Project will be modified as “Pilot Study for Carbon
Sequestration and Monitoring in Gundih Area , Central Java Province, Indonesia” since the

place of the actual pilot project site is situated in Central Java Province, Indonesia.

e
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2. Outline of the Project

Both sides agreed the outline of the Project described in the tentative Project Design
Matrix (hereinafter referred to as “PDM”) and the tentative Plan of Operation (hereinafter

referred to as “PO”) shown in Annex | and Annex II respectively.

The draft Record of Discussions (hereinafter referred to as “R/D”) attached as Annex 111,
including PDM and PO will be finalized and signed by the representatives of the
Government of the Republic of Indonesia and JICA Indonesia Office after the notification
of an approval of implementation of the Project by both Indonesian side and JICA
Headquarters. Both sides agreed to make most efforts to smoothly implement the Project

and thus to take necessary measures to sign the R/D as soon as possible.

3. Others
1) Necessary procedures to be taken by the signing of Record of Discussions

ITB explained that a part of transportation cost and the cost for the field survey might not
be borne by ITB. The team took note this point and II 1. (d) Local Cost in Record of
Discussions, will be discussed between ITB and JICA by the signing of Record of

Discussions.
2) Necessary procedures to be taken by the first dispatch of JICA experts

The following agreements should be signed before the first date of the dispatch of JICA
experts since the Project activities will be started once the data from Pertamina is available

in ['TB.
- Between ITB and Kyoto University : Collaborative Research Agreement

- Between I'TB and Pertamina : Perjanjian Kerjasama (Joint Cooperation Agreement)

and Confidential Agreement

3) The Project division into two phases

(W]

4 3
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Currently, it is expected to conduct a feasibility study including CO2 sequestration design
and the impacts on the Gundih gas field operated by Pertamina Exploration and Production
(hereinafter referred to as “Pertamina EP”) from CO2 sequestration cost evaluation and
environmental aspects during the first and the second years of the Project, covering activity
1-1 to 3-2.

In parallel with the above study, the socialization of Carbon Sequestration will be
proceeded among stakeholders to enable CO2 sequestration in the gas field and conduct
activities from 4-1. Indonesian side explained that the best scenario anticipated at this
moment is that the proposed CO2 sequestration design is widely approved by the
stakeholders and the related cost is recovered by the similar scheme of oil and gas
production, stated in the regulation Peraturan Pemerintah Republik Indonesia Nomor 79,
2010. In order to achieve this, the first step would be that the Plan of Development
(hereinafter referred to as “POD”) in Gundih, including CO2 sequestration plan would be
developed by Pertamina and this POD would be approved by BPMigas. The Team took note

of the procedure explained by Indonesian side.

It is assumed that the Project will be divided in two main phases. The first phase includes

activities 1-1 to 3-2, and activities from 4-1 will be treated as the second phase.

Before the end of the first phase, both Indonesian side and Japanese side will review the
progress and issues to be solved and decide necessary steps to be taken forward including

the modification of the Project activities and duration.

Annex 1 The tentative Project Design Matrix

Annex Il The tentative Plan of Operation

Annex 11 The draft Record of Discussions
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Adnex T

(Draft)
RECORD OF DISCUSSIONS
ON

PILOT STUDY FOR CARBON SEQUESTRATION AND

AAMNMNTTADIAD N AOTINNMTIT ADT A ATNTDAT TAVA DDOAVINAT
AVAUINL R UVINEINOUY BIN WOUINEZLILL ANy CILVIN I NALIJAYA TINU YV LIVU L,

INDONESIA
IN

THE REPUBLIC OF INDONESIA

AGREED UPON BETWEEN

INSTITUT TEKNOLOGI BANDUNG

AND

JAPAN INTERNATIONAL COOPERATION AGENEY:

Jakarta, December xx. 2011

Motofumi Kohara Prof. Dr. Wawan Gunawan A, Kadir
Chief Representative Vice Rector for Research and Innovation,
Indonesia Office Institut Teknologi Bandung (ITB)
Japan International Cooperation Agency

Witness

Djoko Santoso
Director General of Higher Education
Ministry of National Education (MoNE)
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Kardaya Warnika
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Energy and Energy Conservation,
Ministry of Energy and Mineral
Resources



Based on the minutes of meetings on the Detailed Planning Survey on the Pilot Study
for Carbon Sequestration and Monitoring in Gundih Area, Central Java Province,
Indonesia (hereinafter referred to as “the Project’™) signed on October 8™ 2011 between
Institut Teknologi Bandung (ITB) and the Japan International Cooperation Agency
(hereinafter referred to as “JICA”), JICA held a series of discussions with ITB and
relevant organizations to develop a detailed plan of the Project.

Both parties agreed the details of the Project and the main points discussed as described
in the Appendix 1 and the Appendix 2 respectively.

Both parties also agreed that ITB, the counterpart to JICA, will be responsible for the
implementation of the Project in cooperation with JICA, coordinate with other relevant
organizations and ensure that the self-reliant operation of the Project is sustained during
and after the implementation period in order to contribute toward social and economic
development of Indonesia.

The Project will be implemented within the framework of the Colombo Plan and the
Note Verbales to be exchanged between the Government of Japan (hereinafter referred
to as “G0OJ”) and the Government of Republic of Indonesia.

Appendix 1: Project Description

Appendix 2: Main Points Discussed

Appendix 3: Minutes of Meetings on Pilot Study for Carbon Sequestration and
Monitoring in Gundih Area, Central Java Province, Indonesia
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Appendix 1

PROJECT DESCRIPTION

I. BACKGROUND

Indonesia has a plan to reduce its emissions of carbon dioxide (COs), a greenhouse gas,
by 26% by 2020 as a measure against global warming. Emissions of CO, into the
atmosphere from gas fields during production of natural gas is a problem for this plan,
making it an urgent task to establish systematized techniques for carbon dioxide capture
and storage (CCS) as a direct measure for their reduction. This study concerns
approximately 0.3 million ton of CO; emitted annually during production of natural gas
in a gas field presently under development in the Gundih Area, Central Java Province,
Indonesia. It is a pilot study for research and development of technologies for assessing
deep strata at sites of CO, injection, which is essential for safe application of CO,
sequestration technologies, and for monitoring of underground distribution and behavior
of CO; through capacity development of organizations and human resources.

II. OUTLINE OF THE PROJECT

Details of the Project are described in the Logical Framework (Project Design
Matrix:PDM) (Annex I) and the tentative Plan of Operation (Annex II).

I. Imput
(1) Input by JICA

(a) Dispatch of Experts
JICA will provide the services of fapanese experts as listed in Annex II1.

(b) Training
JICA will provide on-site trainings in the field operations in Indonesia through
cooperative research works with Indonesian researchers and engineers. JICA
will also receive the Indonesian personnel connected with this project for
training in Japan.

(c) Machinery and Equipment
JICA will provide instruments and softwares necessary for implementing the
project as listed in Annex IV. The instruments and softwares will become the
properties of Government of the Republic of Indonesia upon being delivered
C.LF. (cost, insurance and freight) to the Indonesian authorities connected at the
ports and/or airports of disembarkation.

(d) Local Cost
XX
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(2) Input by ITB

ITB will take necessary measures to provide at its own expense:

{a) Services of ITB’s counterpart personnel and administrative personnel as listed

in Annex V;

(b) Suitable office space with necessary equipment;

(c) Supply or replacement of machinery, equipment, instruments, vehicles, tools,
spare parts and any other materials necessary for the implementation of the
Project other than the equipment provided by JICA;

(d) Information as well as support in obtaining medical service;

(e) Credentials or identification cards;

(f) Available data (including maps and photographs) and information related to the
Project;

(2) Running expenses necessary for the implementation of the Project;

(h) Expenses necessary for transportation within Indonesia of the equipments as
well as for the installation, operation and maintenance thereof; and

(i) Necessary facilities to the JICA experts for the remittance as well as utilization
of the funds introduced into Indonesia from Japan in connection with the
implementation of the Project

2. Implementation Structure

The Project organization chart is given in the Annex VI. The roles and assignments of
relevant organizations are as follows:

(OHITB

(a) Project Director
Project Director will be responsible for overall administration and
implementation of the Project.

(b)Project Manager
Project Manager will be responsible for managerial and technical matters of the
project.

(¢) Leader of each Indonesian authority related to the project
Leader of each Indonesian authority related to the project will be responsible for
implementation of the part of the project defined in the plan of operation for each
year.

(2) JICA Experts

(a) Japanese Project Leader
Japanese Project Leader will provide necessary recommendations and advice to
the Project Director and Project Manager on any matters pertaining to the
implementation of the project.

(b) Japanese Expert
Japanese Experts will give necessary technical guidance, advice and
recommendations to ITB on scientific and technical matters pertaining to the
implementation of the Project.

(3) Joint Coordinating Committee
Joint Coordinating Committee (hereinafter referred to as “JCC™) will be

5
457&\»*“
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established in order to facilitate inter-organizational coordination. JCC will be held
at least once a year and whenever deems it necessary. JCC will approve an annual
work plan, review overall progress, conduct monitoring and evaluation of the
Project, and exchange opinions on major issues that arise during the
implementation of the Project. A list of proposed members of JCC is shown in the
Annex VIL

3. Project Sites

Tl e 1 a1 Ty Yo YR _a T__._ T .t 3l s 1] PR 11
111E Project s1es darc locdied 1l bandauilg, vwesl Javd Irovinee, dild uUle WJulldil g4s 11eid,
Central Java Province, Indonesia.

4, Duration

The duration of the project will be five (5) years from the date of the first dispatch of
JICA expert(s).

5. Reports

The following reports will be prepared in English by ITB.
(1} Yearly Progress Report after the commencement of the Project
(2) Final Report before the end of the Project

6. Environmental and Social Considerations

(1) ITB agreed to abide by °‘JICA Guidelines for Environmental and Social
Considerations (April 2010) in order to ensure that appropriate considerations
will be made for the environmental and social impacts of the Project.

(2) Environmental Checklist
The environmental and social considerations including major impacts and
mitigation measures for the Project will be examined during the first two years of
preparation stage and will be summarized in the Environmental Checklist. An

example is shown as Annex VIIL

(3) Monitoring for Environmental and Social Considerations
Monitoring for environmental and social considerations will be conducted and
assured by ITB in accordance with the Monitoring Plan for the Project. The
monitoring items, frequency and monitoring structure will be prepared during the
first two years of preparation stage and will be summarized in the Monitoring
Form attached as Annex IX as an example.

The results of monitoring will be provided to JICA by filling in the Monitoring
Form, as part of progress reports during the construction phase, and annually for
two years after completion of the Project. ITB agreed to make the results of

monitoring available to local project stakeholders during the same period of
Yearly report submission to JICA.

(4) Disclosure of Monitoring Result on the Website

8
4
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ITB agreed that JICA may disclose the results of monitoring as shown in Annex
IX conducted by ITB on JICA’s website to the extent that those are made public
in their country.

III, UNDERTAKINGS OF ITB

1. ITB will take necessary measures {o:

(1) ensure that the technologies and knowledge acquired by the Indonesia nationals
as a result of Japanese technical cooperation contributes to the economic and
social development of Indonesia, and that the knowledge and experience acquired
by the personnel of Indonesia from technical training as well as the equipment
provided by JICA will be utilized effectively in the implementation of the Project;
and

(2) grant privileges, exemptions and benefits to the JICA experts of the JICA
missions above and their families, which are no less favorable than those granted
to experts of third countries performing similar missions in Indonesia under the
Colombo Plan Technical Cooperation Scheme.

2. ITB will take necessary measures to:

(1) provide security-related information as well as measures to ensure the safety of
the JICA experts;

(2) permit the JICA experts to enter, leave and sojourn in Indonesia for the duration
of their assignments therein and exempt them from foreign registration
requirements and consular fees.

(3) exempt the JICA experts from taxes and any other charges on the equipment,
machinery and other material necessary for the implementation of the Project;

(4) exempt the JICA experts from income tax and charges of any kind imposed on or
in connection with any emoluments or allowances paid to them and/or remitted to
them from abroad for their services in connection with the implementation of the
Project; and

(5) meet taxes and any other charges on the equipment, machinery and other material,
referred to in II-7 above, necessary for the implementation of the Project.

3. ITB or the Government of Republic of Indonesia will bear claims, if any arises,
against the JICA experts resulting from, occurring in the course of, or otherwise
connected with, the discharge of their duties in the implementation of the Project,
except when such claims arise from gross negligence or willful misconduct on the
part of the JICA experts.

IV. EVALUATION
JICA and the ITB will jointly conduct the following evaluations and reviews.

1.Mid-term review around the middle of the cooperation term
2. Terminal evaluation during the last six (6} months of the cooperation term

7
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V. PROMOTION OF PUBLIC SUPPORT
For the purpose of promoting support for the Project, ITB will take appropriate
measures to make the Project widely known to the people of Indonesia.

VI. MUTUAL CONSULTATION
JICA and ITB will consult each other whenever any major issues arise in the course of
Project implementation.

VII. AMENDMENTS

The record of discussions may be amended by the minutes of meetings between JICA
and ITB.

The minutes of meetings will be signed by authorized persons of each side who may be
different from the signers of the record of discussions.

Annex [ Logical Framework (Project Design Matrix:PDM)
Annex [1 Tentative Plan of Operation
Annex IIT List of Japanese Experts
Annex IV List of Instruments and softwares
Annex V List of Indonesian Experts
Annex VI Project Organization Chart
Annex VII List of Members of Joint Coordinating Committee
Annex VIII Environmental Checklist
Annex IX Monitoring Form
8
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Appendix 2

MAIN POINTS DISCUSSED

Environmental and Social Considerations

In the Gundih gas field, Pertamina EP is operating Java Gas Development Project.
Analysis of Environment Impact including the monitoring guideline is completed in
2007 for the Java Gas Development Project by the third parties. Since then, the
environmental monitoring for Air, Water, Soil and Social culture is conducted two
times a year. [t will continue up till the end of the gas production.

Once the Project starts, further detailed examinations will be done to assess the
impacts for the environmental and social considerations, which may be caused by
the specific actions related to the Project. If necessary, Environmental Checklist and

Monitoring Form will be prepared accordingly.
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List of Japanese Experts

1. Long-term experts

Coordinator for administration: JICA
2. Short-term experts

1) Toshifumi Matsuoka (Kyoto University)

2) Hiroyasu Ohtsu (Kyoto University)

3) Yasuhiro Yamada (Kyoto University)

4) Yoshitada Mito (Kyoto University)

5) Sumihiko Murata (Kyoto University)

6) Takeshi Tsuji (Kyoto University)

7) Katsunori Sawai (Kyoto University)

8) Yoichi Fukuda (Kyoto University)

9) Syuichi Rokugawa (University of Tokyo)

10) Kyosuke Onishi (Kyoto University)

11) Hiroyuki Kosugegawa (Kyoto University)

12) Akira Ueda (Toyama University)

13) Akira Saito (Waseda University)

14) Jun Nishijima (Kyushu University)

15) Keigo Kitamura (Kyushu University)

16) Toru Sato (Japan Petroleum Exploration Co. Ltd.)
17) Nobuo Kawai (Japan Petroleum Exploration Co. Ltd.)

18) Kazuhiko Tezuka (Japan Petroleum Exploration Co. Ltd.)

19) Kohei Akaku (Japan Petroleum Exploration Co. Ltd.)

20) Masanori Nakano (Japan Petroleum Exploration Co. Ltd.)

21) Jun Mikami (Japan Petroleum Exploration Co. Ltd.)
22) Soichi Tanaka (Fukada Geological Institute)
23) Toru Takahashi (Fukada Geological Institute)
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List of instruments and softwares

Instruments:

Gravity meter

EM measurement system

3D seismic acquisition system

Borehole seismic acquisition system

Surface micro-seismic equipment

Quad Core CPU computer for processing and simulation
Wire line logging equipment

Magnetometer

Geoelectrical measurement system

Softwares:

Seismic Inversion software
Reservoir simulation software
Surface facility simulation software
Gravity software

Magnetic software

Geoelectrical software

EM data processing software
InSAR data processing software
Seismic interpretation software

Geological modeling software
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1)

2)
3)

4)
5)
6)
7
8)
9)

Annex V

List of Indonesian Experts

Project Director: Prof. Dr. Wawan Gunawan A. Kadir (Vice Rector for Research
and Innovation, ITB)

Project Manager: Dr. Mohammad Rachmat Sule (Lecturer, ITB)

Coordinator from Pertamina UTC: Dr. Djedi S. Widarto (Acting Chief of New
Energy and Green Technology)

Coordinator from Pertamina EP: Mr. Dody Sasongko (GM PPGIJ- Pertamina EP)
Prof. Dr. Sri Widiyantoro (ITB)

Prof. Dr. Djoko Santoso (ITB)

Prof. Dr. Doddy Abdassah (ITB)

Prof. Dr. Satria Bijaksana (I'1B)

Prof. Dr. Sismanto (UGM)

10) Tutuka Ariadji, Ph.D (ITB)

11) Dr. Darharta Dahrin (ITB)

12) Dr. Agus Laesanpura (1TB)

13) Dr. Hendra Grandis (ITB)

14) Dr. Eko Widianto (Trisakti University)
15) Dr. Susanti Alawiyah (ITB)

16) Dr. Setianingsih (ITB)

17) Dr. Sarkowi (Lampung University)
18) Dr. Suhayat (Mataram University)

19) Dr. Fatkhan (ITB)

20) Dr. Andri D. Nugraha (ITB)

21) Dr. Alfian Bahar (ITB)

22) Mr. Ridho Affandi (Pertamina EP)
23) Ms. Melia Surghani (Pertamina UTC)
24) Mr. Harris Prabowo (Pertamina UTC)
25) Dr. Sutopo (ITB)

26) Dr. Zuher Syihab (ITB)

27} Dr.Ing.Bonar Tua Halomoan Marbun (ITB)
28) Mr. Sabrianto Aswad (UNHAS)
29)YMr. Gede Widiarna (Pertamina EP)
30) Mr. Abidzar Akman (Pertamina EP)
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31) Mr. Doddy Priambodo (Pertamina EP)
32) Mrs. Ory Sadjati (Pertamnina UTC)
33) Mr. Samsul Hidayat (Pertamina UTC)
34) Dr. Sigit Sukmono (ITB)

35) Dr. Sonny Winardhi (ITB)

36) Dr. Awali Priyono (ITB)

37)Dr. Rachmat Fajar Lubis (LIPT)

38) Dr. Dasapta Erwin Irawan (ITB)

39) Dr. Syatful Bachri (ITS)

40) Dr. Zainuddin (UNILA)

41) Dr. Rustan Efendi (Tadulako University)
42) Dr. Muhammad Hamzah (UNHAS)
43) Prof. Supriadi Rustad (UNES)

44) Dr. Supriyadi (UNES)

45) Dr. Chalid Idham Abdullah (ITB)

46) Prof. Yahdi Zaim (ITB)

47) Ir. Budianto Toha (UGM)

48) Prof. Dr. Sudarto Notosiswoyo (ITB)
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JICA
Contract
ITB Kyoto Univ.
Collaborative Research
A t
Perjanjian Kerjasama (Joint greemen
Cooperation Agreement) , CA
Pertamina EP Univ. of ! 1| Waseda Univ. JAPEX
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Lampung ! H

5 ITS Univ.of || | e
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i (Indonesian Inst Hasanudin i : Univ. of Tokyo
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S Univ, Univ.of || |
! Tadulako N Tovama Univ.
' Mataram P
5 UNES . L
i | (State Univ. Univ. of i 1| Kyusyu Univ
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' | Semarang) b
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Project Organization Chart
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Annex VII
A List of Members of Joint Coordinating Committee

1. Functions

A Joint Coordination Committee will be organized. The committee meeting will be
held at least once a year whenever need arises.

The functions of the Committee are as follow;
(1} To supervise the annual work plan of the project in line with the Plan of Operation.
(2) To review the annual and overall progress of the project and to evaluate the
accomplishment of the annual targets and achievement of the objectives.
(3) To find out proper ways and means for solution of the major issues arising from or in

connection with the project.

2. Composition of the Committee
(1) Chairperson: Ministry of National Education/Higher Education Director General
(2) Members
a. Indonesian side:
Project Director: Institut Teknologi Bandung (ITB)/Vice Rector
Project Manager: ITB/Lecturer
Pertamina EP: General Manager of Project Pengenbangan Gas Jawa (PPGJ); Jawa
Gas Development Project
Pertamina UTC: Senior Researcher

Representative(s) of the research organizations involved in the project

b. Japanese side:
Representative(s) of JICA Indonesia Office
Japanese Project Leader

Representative(s) of the research organizations involved in the project
Members(s) of missions dispatched by JICA

c. Observer(s):

Representative(s) of IST

Official(s) of the Embassy of Japan

Other officials appointed by the Chairperson may attend the committee meetings as
observer.

&K’\/"“
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Monitoring Form

Annex IX

-If environmental reviews indicate the need of monitoring by JICA, JICA undertakes monitoring for

necessary items that are decided by environmental reviews.
reports including measured data submitted by the project proponent.

proponent should refer to the following monitoring form for submitting reports.

JICA undertakes monitoring based on regular
When necessary, the project

-When monitoring plans including monitoring items, frequencies and methods are decided, project phase
or project life cycle (such as construction phase and operation phase) should be considered.

1. Responses/Actions to Comments and Guidance from Government Authorities and the Public

Monitoring Item

Monitoring Results during Report Period

ex.) Responses/Actions to Comments and Guidance

from Government Authorities

2. Mitigation Measures

- Air Quality (Emission Gas / Ambient Air Quality)

Ttem

Unit

Measured
Value

{Mean)

Measured
Value

(Max.)

Country’s
Standards

Referred
International
Standards

Remarks
(Measurement

Point, Frequency,

Method, etc.)

SO,

NO,

Cco

0,

Soot and dust

SPM

Dust

- Water Quality (Effluent/Wastewater/Ambient Water Quality)

Item

Unit

Measured
Value

(Mean)

Measured
Value

{Max.)

Country’s
Standards

Referred
International
Standards

Remarks
(Measurement
Point,
Frequency,
Method, efc.)

pH

SS (Suspended
Solid)

BCD/ACOD

DO

Total Nitrogen

Total
Phosphorus

Heavy Metals

Hydrocarbons /
Mineral Oils

Phenols

Cyanide

51




.

| Temperature | | | | | |

- Waste

Monitoring Item Monitoring Results during Report Period
- Noise / Vibration

Remarks
Measured | Measured | Country’s Referred {Measurement
Item Unit Value Value Standards | International Point,
(Mean) (Max.) Standards Frequency,
Method, etc.)

Noise level
Vibration
level
- Odor

Monitoring Iiam N!ppitg_ring Resulfs ﬁuring Report Per]ng

3. Natural Environment

- Ecosystem

Monitoring Item Monitoring Results during Report Period

ex.) Negative effects/Actions to Valuable species

4 . Social Environment

- Resettlement

Monitoring Item Monitoring Resulfs during Report Period
- Living / Livelihocod

Monitoring Item Monitoring Results during Report Period

N
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Mr. TeguhTahardjo, Deputy Director General Mr. Ruben Silitonga, Deputy Director for
International S&T Network Development 1
4

ITB Dr. WawanGunawanKadir, Vice Rector of Research and Innovation Dr. Sule, lecturer

Ms. Susanti, lecturer

RISTEK 2010
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2010
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Dr. Ing. HasrulLaksmanaAzahari, M. Met. E, Director, Various Energy and Renewable
Energy, Directorate General of New Renewable Energy and Energy Conservation ESDM
JICA
JICA 4

ITB Dr. WawanGunawanKadir, Vice Rector of Research and Innovation Dr. Sule, lecturer
Ms. Susanti, lecturer

Clean Coal Technology
CCS CO,

CCS 3 ITB MOU

CCS

ITB
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Based on the minutes of meetings on the Detailed Planning Survey on the Pilot Study
for Carbon Sequestration and Monitoring in Gundih Area, Central Java Province,
Indonesia (hereinafter referred to as “the Project”) signed on October 8% 2011 between
Institut Teknologi Bandung (hereinafter referred to as “ITB”) and the Japan
International Cooperation Agency (hereinafter referred to as “JICA”), JICA held a series
of discussions with ITB and relevant organizations to develop a detailed plan of the
Project.

Both parties agreed the details of the Project and the main points discussed as described
in the Appendix 1 and the Appendix 2 respectively.

Both parties also agreed that ITB, the counterpart to JICA, will be responsible for the
implementation of the Project in cooperation with JICA, coordinate with other relevant
organizations and ensure that the self-reliant operation of the Project is sustained during
and after the implementation period in order to contribute toward social and economic
development of Indonesia.

The Project will be implemented within the framework of the Colombo Plan and the
Note Verbales to be exchanged between the Government of Japan (hereinafter referred
to as “GOJ”) and the Government of Republic of Indonesia.

Appendix 1: Project Description
Appendix 2: Main Points Discussed
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Appendix 1

PROJECT DESCRIPTION

I. BACKGROUND

Indonesia has a plan to reduce its emissions of carbon dioxide (CO;), a greenhouse gas,
by 26% by 2020 as a measure against global warming. Emissions of CO, into the
atmosphere from gas fields during production of natural gas is a problem for this plan,
making it an urgent task to establish systematized techniques for carbon dioxide capture
and storage (CCS) as a direct measure for their reduction. This study concemns
approximately 0.3 million ton of CO, emitted annually during production of natural gas
in a gas field presently under development in the Gundih Area, Central Java Province,
Indonesia. It is a pilot study for research and development of technologies for assessing
deep strata at sites of CO; injection, which is essential for safe application of CO,
sequestration technologies, and for monitoring of underground distribution and behavior
of CO;, through capacity development of organizations and human resources.

II. OUTLINE OF THE PROJECT

Details of the Project are described in the Logical Framework (Project Design
Matrix:PDM) (Annex I) and the tentative Plan of Operation (Annex II).

1. Input
(1) Input by JICA

(a) Dispatch of Experts
JICA will provide the services of Japanese experts as listed in Annex III

(b) Training
JICA will provide on-site trainings in the field operations in Indonesia through
cooperative research works with Indonesian researchers and engineers. JICA
will also receive the Indonesian personnel connected with this project for
training in Japan.

(c} Machinery and Equipment
JICA will provide instruments and softwares necessary for implementing the
project as listed in Annex IV. The instruments and softwares will become the
properties of Government of the Republic of Indonesia upon being delivered

C.LE. (cost, insurance and freight) to the Indonesian authorities connected at the
ports and/or airports of disembarkation.

(2) Input by ITB

ITB will take necessary measures to provide at its own expense:

3 A
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(a) Services of ITB’s counterpart personnel and administrative personnel as listed

in Annex V;

(b) Suitable office space with necessary equipment;

(¢} Supply or replacement of machinery, equipment, instruments, vehicles, tools,
spare parts and any other materials necessary for the implementation of the
Project other than the equipment provided by JICA;

(d) Information as well as support in obtaining medical service;

(e) Credentials or identification cards;

(f) Available data (including maps and photographs) and information related to the
Project;

(g) Running expenses necessary for the implementation of the Project;

(h) Expenses necessary for transportation within Indonesia of the equipments as
well as for the installation, operation and maintenance thereof, and

(i) Necessary facilities to the JICA experts for the remittance as well as utilization
of the funds introduced into Indonesia from Japan in connection with the
implementation of the Project

2. Implementation Structure

The Project organization chart is given in the Annex VI, The roles and assignments of
relevant organizations are as follows:

(1) ITB

(a} Project Director
Project Director will be responsible for overall administration and
implementation of the Project.

(b)Project Manager
Project Manager will be responsible for managerial and technical matters of the
project.

(c) Leader of each Indonesian authority related to the project :
Leader of each Indonesian authority related to the project will be responsible for
implementation of the part of the project defined in the plan of operation for each
year.

(2) JICA Experts

(a) Japanese Project Leader
Japanese Project Leader will provide necessary recommendations and advice to
the Project Director and Project Manager on any matters pertaining to the
implementation of the project.

(b) Japanese Expert :
Japanese Experts will give necessary techmical guidance, advice and
recommendations to ITB on scientific and technical matters pertaining to the
implementation of the Project.

(3) Joint Coordinating Committee
Joint Coordinating Committee (hereinafter referred to as “JCC”) will be
established in order to facilitate inter-organizational coordination. JCC will be held
at least once a year and whenever deems it necessary. JCC will approve an annual
work plan, review overall progress, conduct monitoring and evaluation of the

4 o B
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Project, and exchange opinions on major issues that arise during the
implementation of the Project. A list of proposed members of JCC is shown in the
Annex VII.

3. Project Sites

The project sites are located in Bandung, West Java Province, and the Gundih gas field,
Central Java Province, Indonesia.

4. Duration

The duration of the project will be five (5) years from the date of the first dispatch of
JICA expert(s).

5. Reports

The following reports will be prepared in English by ITB.
(1) Yearly Progress Report after the commencement of the Project
{2) Final Report before the end of the Project

6. Environmental and Social Considerations

(1) ITB agreed to abide by °‘JICA Guidelines for Environmental ahd Social
Considerations (April 2010)’ in order to ensure that appropriate considerations
will be made for the environmental and social impacts of the Project.

(2) Environmental Checklist
The environmental and social considerations including major impacts and
mitigation measures for the Project will be examined during the first two years of
preparation stage and will be summarized in the Environmental Checklist.
Temporary, Environmental Checklist (Geothermal Power Station) is attached as
Annex VIII for reference, whose content would be modified according to the
results derived from the preparation stage.

(3) Monitoring for Environmental and Social Considerations
Monitoring for environmental and social considerations will be conducted and
assured by ITB in accordance with the Monitoring Plan for the Project. The
monitoring items, frequency and monitoring structure will be prepared during the
first two years of preparation stage and will be summarized in the Monitoring
Form attached as Annex IX as an example.

The results of monitoring will be provided to JICA by filling in the Monitoring
Form, as part of progress reports during the construction phase, and annually for
two years after completion of the Project.

(4) Disclosure of Monitoring Result on the Website

ITB agreed that JICA may disclose the results of monitoring as shown in Annex
IX conducted by ITB on JICA’s website to the extent that those are made public

in their country.
5
@ Fr %
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III. UNDERTAKINGS OF ITB

1. ITB will take necessary measures to:

(1) ensure that the technologies and knowledge acquired by the Indonesia nationals
as a result of Japanese technical cooperation contributes to the economic and
social development of Indonesia, and that the knowledge and experience acquired
by the personnel of Indonesia from technical training as well as the equipment
provided by JICA will be utilized effectively in the implementation of the Project;
and

(2) grant privileges, exemptions and benefits to the JICA experts of the JICA
missions above and their families, which are no less favorable than those granted
to experts of third countries performing similar missions in Indonesia under the
Colombo Plan Technical Cooperation Scheme.

2. ITB will take necessary measures to:

(1) provide security-related information as well as measures to ensure the safety of
the JICA experts;

(2) permit the JICA experts to enter, leave and sojourn in Indonesia for the duration
of their assignments therein and exempt them from foreign registration
requirements and consular fees.

(3) exempt the JICA experts from taxes and any other charges on the equipment,
machinery and other material necessary for the implementation of the Project;

(4) exempt the JICA experts from income tax and charges of any kind imposed on or
in connection with any emoluments or allowances paid to them and/or remitted to
them from abroad for their services in connection with the implementation of the
Project; and

(5) meet taxes and any other charges on the equipment, machinery and other material,
referred to in IL 1. above, necessary for the implementation of the Project.

3. ITB or the Government of Republic of Indonesia will bear claims, if any arises,
against the JICA experts resulting from, occurring in the course of, or otherwise
connected with, the discharge of their duties in the implementation of the Project,
except when such claims arise from gross negligence or willful misconduct on the
part of the JICA experts.

IV. EVALUATION
JICA and the ITB will jointly conduct the following evaluations and reviews.

1.Mid-term review around the middle of the cooperation term
2.Terminal evaluation during the last six (6) months of the cooperation term

V. PROMOTION OF PUBLIC SUPPORT
For the purpose of promoting support for the Project, ITB will take appropriate

6
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measures to make the Project widely known to the people of Indonesia.

VI. MUTUAL CONSULTATION

JICA and ITB will consult each other whenever any major issues arise in the course of
Project implementation.

VII. AMENDMENTS

The record of discussions may be amended by the minutes of meetings between JICA

and ITB.

The minutes of meetings will be signed by authorized persons of each side who may be
different from the signers of the record of discussions.

Annex I
Annex I1
Annex III
Annex IV
Amnex V
Annex VI
Amnex VII
Annex VIII
Annex IX

Logical Framework (Project Design Matrix:PDM)
Tentative Plan of Operation

List of Japanese Experts

List of Instruments and softwares

List of Indonesian Experts

Project Organization Chart

List of Members of Joint Coordinating Committee
Environmental Checklist

Monitoring Form
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List of JICA Experts

1. Long-term experts
Coordinator for administration: JICA

2. Short-term experts

1) Toshifumi Matsuoka (Kyoto University)

2) Liang Yunfeng (Kyoto University)

3) Yasuhiro Yamada (Kyoto University)

4) Sumihiko Murata (Kyoto University)

5) Yoichi Fukuda (Kyoto University)

6) Hiroyasu Ohtsu (Kyoto University)

7) Yoshitada Mito (Kyoto University)

8) Katsunori Sawai (Kyoto University)

9) Kyosuke Onishi (Akita University)

10) Akira Saito (Waseda University)

11) Keiko Nakayama (Waseda University)

12) Takeshi Tsuji (Kyushu University)

13) Jun Nishijima (Kyushu University)

14) Keigo Kitamura (Kyushu University)

15) Syuichi Rokugawa (University of Tokyo)

16) Akira Ueda (Toyama University)

17) Toru Sato (Japan Petroleum Exploration Co. Ltd.)

18) Tatsuhiko Matsuura (Japan Petroleum Exploration Co. Ltd.)
19) Yasuo Takehana (Japan Petroleum Exploration Co. Ltd.)
20) Kazuhiko Tezuka (Japan Petroleum Exploration Co. Ltd.)
21) Kohei Akaku (Japan Petroleum Exploration Co. Ltd.)

22) Masanori Nakano (Japan Petroleum Exploration Co. Ltd.)
23) Daisuke Ito (Japan Petroleum Exploration Co. Ltd.)

24) Toru Takahashi (Fukada Geological Institute)

25) Tatsukichi Tanaka (Fukada Geological Institute)

26) And other related experts
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Annex IV

List of instruments and softwares

Instruments:

Gravity meter

EM measurement system

3D setsmic acquisition system

Borehole and surface micro-seismic acquisition syg:tem
Wireline logging equipment

Magnetometer

Geoelectrical measurement system

Quad Core CPU computer for processing and simulation

Softwares:

Geological modeling/Reservoir simulation software
Gravity/Magnetic data processing software
Geoelectrical software

EM data processing software

InSAR data processing software
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2)
3)

4
3)
6)
7
8)
9)

Annex V

List of Indonesian Experts

Project Director: Prof. Dr. Wawan Gunawan A. Kadir (Vice Rector for Research
and Innovation, ITB)

Project Manager: Dr. Mohammad Rachmat Sule (Lecturer, ITB)

Coordinator from Pertamina UTC: Dr. Djedi S. Widarto (Acting Chief of New
Energy and Green Technology)

Coordinator from Pertamina EP: Mr. Dody Sasongko (GM PPGJ- Pertamina EP)
Prof. Dr. Sri Widiyantoro (ITB)

Prof. Dr. Djoko Santoso (ITB)

Prof. Dr. Doddy Abdassah (ITB)

Prof. Dr. Satria Bijaksana (ITB)

Prof. Dr. Sismanto (UGM)

10} Tutuka Ariadji, Ph.D (ITB)

11) Dr. Darharta Dahrin (ITB)

12) Dr. Agus Laesanpura (ITB)

13) Dr. Hendra Grandis (ITB)

14) Dr. Eko Widianto (Trisakti University)
15) Dr. Susanti Alawiyah (ITB)

16) Dr. Setianingsih (ITB}

17) Dr. Sarkowi (Lampung University)
18) Dr. Suhayat (Mataram University)

19) Dr. Fatkhan (ITB)

20) Dr. Andri D. Nugraha (ITB)

21) Dr. Alfian Bahar (ITB)

22) Mr. Ridho Affandi (Pertamina EP)
23) Ms. Melia Surghani (Pertamina UTC)
24y Mr. Harris Prabowo (Pertamina UTC)
25) Dr. Sutopo (ITB)

26) Dr. Zuher Syihab (ITB)
27)Dr.Ing.Bonar Tua Halomoan Marbun (ITB)
28) Mr. Sabrianto Aswad (UNHAS)

29) MIr. Gede Widiarna (Pertamina EP)
30) Mr. Abidzar Alanan (Pertamina EP)
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31)Mr. Doddy Priambodo (Pertamina EP)
32) Mrs. Ory Sadjati (Pertamina UTC)
33) Mr. Samsul Hidayat (Pertamina UTC)
34)Dr. Sigit Sukmono (ITB)

35) Dr. Sonny Winardhi (ITB)

36) Dr. Awali Priyono (ITB)

37) Dr. Rachmat Fajar Lubis (LIPI)

38) Dr. Dasapta Erwin Irawan (ITB)

39) Dr. Syaiful Bachri (ITS)

40) Dr. Zainuddin (UNILA)

41) Dr. Rustan Efendi (Tadulako University)
42) Dr. Muhammad Hamzah (UNHAS)
43) Prof. Supriadi Rustad (UNES)

44) Dr. Supriyadi (UNES)

45) Dr. Chalid Idham Abdullah (ITB)

46) Prof. Yahdi Zaim (ITB)

47) Ir. Budianto Toha (UGM)

48) Prof. Dr. Sudarto Notosiswoyo (ITB)
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Project Organization Chart

Annex VI

JICA
Contract
ITB Kyoto Univ.
Collaborative Research
A 1"
Perjanjian Kerjasama (Joint greemen
Cooperation Agreement) , CA
Pertamina EP voof |1 Uni EX E
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Annex VII
A List of Members of Joint Coordinating Committee

1. Functions

A Joint Coordination Committee will be organized. The committee meeting will be
held at least once a year whenever need arises.

The functions of the Committee are as follow;
(1) To supervise the annual work plan of the project in line with the Plan of Operation.
(2) To review the annual and overall progress of the project and to evaluate the
accomplishment of the annual targets and achievement of the objectives.
(3) To find out proper ways and means for solution of the major issues arising from or in

connection with the project.

2. Composition of the Committee
(1) Chairperson: Ministry of National Education/Higher Education Director General
(2) Members
a. Indonesian side:
Project Director: Institut Teknologi Bandung (ITB)/Vice Rector
Project Manager: ITB/Lecturer
Pertamina EP: General Manager of Project Pengenbangan Gas Jawa (PPGIJ); Jawa
Gas Development Project
Pertamina UTC: Senior Researcher
Representative(s) of the research organizations involved in the project

b. Japanese side:
Representative(s) of JICA Indonesia Office
Japanese Project Leader
Representative(s) of the research organizations involved in the project

Members(s) of missions dispatched by JICA

c. Observer(s):
Representative(s) of IST

Official(s) of the Embassy of Japan
Other officials appoinied by the Chairperson may attend the committee meetings as

observer.
& 4
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Monitoring Form

Annex IX

-If environmental reviews indicate the need of monitoring by JICA, JICA undertakes monitoring for

necessary items that are decided by environmental reviews.
.reports including measured data submitted by the project proponent.

proponent should refer to the following monitoring form for submitting reports.

JICA undertakes monitoring based on regunlar
When necessary, the project

-When monitoring plans including monitoring items, frequencies and methods are decided, project phase
or praject life cycle (such as construction phase and operation phase) should be considered.

1. Responses/Actions to Comments and Guidance from Government Authorities and the Public

Monitoring Hem

Monitoring Results during Report Period

ex.) Responses/Actions to Comments and Guidance

from Government Authorities

2. Mitigation Measures

- Air Quality (Emission Gas / Ambient Air Quality)

Measured
Value
(Mean)

Ttem Unit

Measured
Value
(Max.)

Country’s
Standards

Referred
International
Standards

Remarks
(Measurement
Point, Frequency,
Method, etc.)

S0,

NO,

Co

Os

Soot and dust

SPM

Dust

- Water Quality (Effluent/Wastewater/Ambient Water Quality)

Measured
Value
(Mean)

Ttem Unit

Measured
Value
(Max.)

Country’s
Standards

Referred
International
Standards

Remarks
(Measurement
Point,
Frequency,
Method, etc.)

pH

S8 (Suspended
Solid}

BOD/COD

DO

Total Nitrogen

Total
Phosphorus -

Heavy Metals

Hydrocarbons /
Mineral Oils

Phenols

Cyanide
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I Temperature | | —l

- Waste

Monitoring Item Monitoring Results during Report Period
- Noise / Vibration

Remarks
Measured | Measured | Country’s Referred (Measurement
Item Unit Value Value Standards | International Point,
(Mean} (Max.) Standards Frequency,
Method, etc.)

Noise level
Vibration
level
- Odor

Monitoring Item

Monitoring Results during Report Period

3. Natural Environment

- Ecosystem

Monitoring Item

Monitoring Results during Report Period

ex.) Negative effects/Actions to Valuable species

4. Social Environment

- Resettlement

Momnitoring Item

Monitoring Results during Report Period

- Living / Livelihood

Monitering Item

Monitoring Resulis during Report Period
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1.

Appendix 2
MAIN POINTS DISCUSSED

Environmental and Social Considerations

In the Gundih gas field, Pertamina EP is operating Java Gas Development Project.
Analysis of Environment Impact including the monitoring guideline is completed in
2007 for the Java Gas Development Project by the third parties. Since then, the
environmental monitoring for Air, Water, Soil and Social culture is conducted two
times a year. It will continue up till the end of the gas production.

. Once the Project starts, further detailed examinations will be done to assess the

impacts for the environmental and social considerations, which may be caused by
the specific actions related to the Project. If necessary, Environmental Checklist and
Monitoring Form will be prepared accordingly. ‘

The Project division into two phases

It is assumed that the Project should be divided into two main phases: The first
phase comprises a feasibility study including facility design and cost evaluation for
CO2 sequestration and monitoring in the Gundih gas field, and the second phase
includes the project activities following CO2 sequestration in the field. Before the
end of the first phase, both Indonesian side and Japanese side will review the
progress and issues to be solved, and will decide necessary steps to be taken forward
including the modification of the Project activities and the Project duration, as
described in ‘IL. 4. Duration’ of Appendix 1.

This is because it is currently uncertain whether CO2 sequestration in the Gundih
gas field will be conducted. According to Indomesian side, the best scenario
anticipated at this moment is that the proposed CO2 sequestration design based on
the feasibility study is widely approved by stakeholders, and the related cost is
recovered by a scheme of oil and gas production similar to the scheme stated in the
regulation Peraturan Pemerintah Republik Indonesia Nomeor 79, 2010.

Local cost
JICA might be able to bear a part of local cost based on the rules and regulations
determined by JICA and ITB upon the commencement of the Project.
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