Appendix 11

Results of hydraulic test estimation in MSB boreholes



Result of Hydraulic Test MSB-2 No.1 (19.00-67.50 mabh)

Summary of Hydraulic Test No.1
0 INF PSR Pl SW/ISWS1 SW2 RW/RWS PW DEF Start 15 June 2002 End 18 June 2002
\ -
= 2f \_E.’i\ Test Tool Pumping Test Tool No.2 for 1000m [ Test Tool No.  [15402-4
E 4T Packer Configuration| Single / Double Engineer Ibara (TKS co.,Ltd)
B 6}
[}
s 12 \ P2 Elevationof GL. |  198.488| x-coordinates | -69069.074] Y-coordinates | 6448577
8 -~
VA [
14 . . . . . . . . . . Test Condition
0 10 20 30 40 50 60 70 80 mabh mbg|
Elapsed time (h) Test interval Angle from vertical (°) 0
Pressure profile Top 19.00 19.00|Borehole radius (m) 0.0650
P Mid 43.25 43.25(Tubing radius (m) 0.0365
SWS1 " RW Bottom 67.50 67.50|Rod radius (m) 0.0179
150 l g 1050 ] o Transducer depth 16.74 16.74|Interval length (m) 48.50
" : . Borehole depth 84.00 84.00{Interval volume (m”) 0.643
o —S-6€ SR P r— L0E03 7
E 1 M A A Q=2.241E-05 m's" §_ T;’ 15
Ry Y otz 10as | 10204 = 20 Test summary
Al s 25 Sequence INF-PSR-PI-SW1-SWS1-SW2-RW1-RW2-RWS-PW-DEF
0.00 1.0.E-05 30 [P
L10E+00 LOE+0L LOE+02 LOE+03 LOE+00 LOE+01 LOE+02 10E+03 1.0E+04 L0E+05 Objectives ] .
Effective Time tp At/ (tpAt) () Elapsed time (s) T,K, S, Ss, H and M for the main part of the Akeyo Formation
1.0.E-01 1.0.E-01 1.0E+01 1.0E+02 -
Geology of the test interval
O AP
10E02 OO oz | 10802 108400 | | A dpiamt_| q L0401 Tuffaceous sandstone and mudstone
IAdp!dIn( —E = A E B
£ oem ) 10.E-03 % o LOEOLE 4 A A g 10E00 ¥
g T 20, s e A e PRI 3 = Core losses:60.70-61.30 mabh, 62.15-62.50 mabh
10E04 | s ASAAM/@A { 100 LOE02 = & LoE01 Test Results
A A o0 I Best estimation : RWS
10E-05 10E-05 N | | OE+ | 21 _ N — _
L0.E+00 LO&;Sclmenmetp M(tm‘}glaoz 1.0.E+03 Lo Lo 10E+2I2apsed time (ls)O = HoEet HEe L (nr;ssl) : Z;’gE 82’ zs_(m-l) —
Well with wellbore storage and skin in a = .
Test result of the SWS1 phase Test result of the RW phase Flow Model - composie? ith e Laera Exent H (mbgl) — Et)) 5 —
Boundary : closed boundary*
SW2 RWS
10
108401 — —— N [ Comments
R385 ol This test was conducted in the main part of the Akeyo Formation after drilling to the Toki Lignite-
_ Y zoreasnis! g bearing Formation (84 mabh). The packer seal was checked by injecting water into the annulus
H r=0.065m K=6.13E-07 ms” s ; i i :
N | T : ‘ s .1 during the earliest PSR phase, but leaking wasn't observed.
12,0905 m's” i Pumping rate during the RW phase was increased to eliminating effects of a noise which was
poper L™ \ caused by the flow rate control system.
0 W0 20 300400 500 600 700 B0 %00 1000 L0E+00 L0E+0L L0E+02 L0E+03 L0E+04 L0E#05 Best estimation of the result is from RWS, affecting larger region in this test sequence.
Elapsed time (s) Agarwal equivalent time (s)
1.0E+02 1.0E+02
1.0.E-01 i 1.0.E-01
L0.E-02 :IOAP L0.E-02 10E+01 e amEeO————3  10E+01 . f s -l : i -1
0. A dpfdint | - = 0-00 uc.«t((((I‘(((I«\\(((((((((u(((u((«(u((c( —~ Pumplng rate : 0.5 (“tre min ) - 15 (“tre min )
g 1.0.E-03 N ~ 1.0.E-03 ‘% g 1.0E+00 A > 1.0E+00 ;:_
E = s & A ®
= L! Alﬁ ;.‘ A
10.E04 | AMMl 4 10604 LoEoL .- E‘Aﬁ‘ an Toar LoEOL
—A £ .’_‘L. A | A dpidint
1.0.E-05 Q 1.0.E-05 J
10.E+00 10E+01 1.0E+02 1.0E+03 10.E+04 1.0.E+05 10802 10802
Elapsed ti 1.0E+00 1.0E+01 1.0E+02 . 1_.OE+03 1.0E+04 1.0E+05
psed time (s) Agarwal equivalent time (s)

Test result of the SW2 phase

Test result of the RWS phase
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Result of Hydraulic Test MSB-2 No.2 (69.00-77.50 mabh)

Summary of Hydraulic Test No.2

Test result of the SW2 phase

Test result of the RWS phase

0 INF PSR PWIPW2  SWI/SWSI SW2 RW/RWS PW3DEF Start 10 June 2002 End 14 June 2002
=10 " Test Tool Pumping Test Tool No.2 for 1000 m | Test Tool No.  |15402-4
E 20 P3 Packer Configuration| Sirgle / Double Engineer Ibara (TKS co.,Ltd)
B 30
g 40 — P2 changed pumping rate Elevation of GL. | 198.488| X-coordinates* -69069.074|Y—coordinates* 6448.577
2 50
g | r — |
70 Test Condition
0 10 20 30 50 60 70 80 90 maph mbgl
Elapsed time (h) Test interval Angle from vertical (°) 0
Pressure profile Top 69.00 69.00|Borehole radius (m) 0.0650
P Mid 73.25 73.25|Tubing radius (m) 0.0365
SWSst . RW Bottom 77.50 77.50|Rod radius (m) 0.0179
% | { 0% | [ Transducer depth 66.74 66.74|Interval length (m) 8.50
garwal B 4
5} 5 :;:::::f:ms Borehole depth 84.00 84.00{|nterval volume (m3) 0.113
= - = Ss=2.16E-7 m"!
% Qo | e % ™
=1,56E-5 m’s”" <g
) s © " Test summary
Sequence INF-PSR-PW1-PW2-SW1-SWS1-SW2-RW-RWS-PW3-DEF
» 2 ™ Objectives
1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 .
Agarwal equivalent time (s) Elapsed time () T,K, S, Ss, H and M for the basal conglomerate of the Akeyo Formation
= 0 O 0000 IOOII00000TOTO0A000AC000000000D 3 o e e Geology of the test interval
2 avan in the interval of 69.3-73.4 mabh, and included mainly granite granule in the interval of 73.4-77.5
A1.0E+01 E E 1.0E+01’ . 1.0E+01 4 1.0E+01 mabh
E1.0E+00 ) AAA MMAMMM‘MAA ] 1.0E+00§ E 1.0E+00 Y 1.0E+00 g‘
m 3 = S A Core losses: 69.30-69.50 mabh, 69.60-69.70 mabh
o 4 Test Results
1.0E-01 1.0E-01 1.0E-01 C ul e 4 1.0E-01 T T
1.0E+00 1.0E+01 L0E+02 10E+03 10E400 1.0E401 10E402 1.0E403 1.0E+04 1.0E+05 Best estimation : RWS
Agarwal equivalent time (sec) Elapsed time (sec) T mzs'l - 342E'05 S = _
Test result of the SWS1 phase Test result of the RW phase K (ms™) = 4.02E-06 Ss(m) = -
Well with wellbore storage and skin in =
Flow Model : composite? medium with Infinite Lateral H (mbgl) 51.1
W2 RWS Extent Boundary : closed boundary?
1.0E+02 40
T=6.16E-6 m's”" Hvors! Agarwal r
LoEso 3 Pl Comments
S £, is test was conducted in the main part of the Akeyo Formation after drilling to the Toki Lignite-
g, g This test ducted in th t of the Akeyo Formation after drilling to the Toki Lignit
& 5 _ i |—|T=s.4ze.5mzs_;' bearing Formation (84 mabh), not to expand the borehole diameter above this depth.
LoE0L 5 e | It was confirmed that the pressure head was different before and after PW1 phase. The reason is
L0E02 . . . . . . . » thought that the PW1phase was started before recovery of the constant head. Thereafter, the
0 2000 4000 6000 8000 10000 12000 14000 16000 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 hydrau”c head in each phase didn't practica”y Change.
Flapsed time sec) Agarvalequivalentime. (5ec) Best estimation of the result is from RWS, affecting lager region in this test sequence.
1.0E+03 1.0E+03 1.0E+02 T T 1.0E+02
y " [e] 0l(1(.((“‘((((t(((((I(((((l(((((((l(((((((«(((((((l((((((l(((((l(((((‘0 . X L . L.
R =T e i i Pumping rate : 1 (litre min™) — 2 (litre min™)
= LOE+01 N 1.0E+01, g E ]
é N L) 5 f [ AAA %‘
3 1.0E+00 ‘iAm — 10E+00% = Loes00 EM AL ANy LOEW0
FAY m AN E Loy A0Ay SRR D~ B0
q A yay t[o ap
1.0E-01 1.0E-01 [ n
& & 1.0E-01 L wl 10E01
10802 1002 1.0E400 10E+01 LOE+02 10E+03 10E+04 10E+05
1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 ) .
Elapsed time (sec) Agarwal equivalent time (sec)
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Result of Hydraulic Test MSB-2 No.3 (79.00-130.50 mabh)

Summary of Hydraulic Test No.3
0 |NF PSR SW/SWS1 SW2 RW/RWS PW? DEF Start T July 2002 End 9 July 2002
—w b : Test Tool Pumping Test Tool No.2 for 1000 m | Test Tool No.  [15402-4
§ 20 P\N2 P3 Packer Configuration| Sirgle / Double Engineer Suzuki (TKS co.,Ltd)
a0t
% 0 | Elevation of GL. | 198.488| X-coordinates | -69069.074| Y—coordinatesl 6448.577
g P2 |
a 50 F
60 : : . : A : r/' : : Test Condition
0 40 80 100 120 140 160 180 200 mabh mbgl
Elapsed time (h) Test interval Angle from vertical (°) 0
Pressure profile Top 79.00 79.00|Borehole radius (m) 0.0650
P Mid 104.75 104.75|Tubing radius (m) 0.0365
SWstL RW Bottom 130.50 130.49|Rod radius (m) 0.0179
0
jz . — Transducer depth 76.74 76.74|Interval length (m) 51.50
r acol
© ol Borehole depth 154.00 153.99||nterval volume (m3) 0.683
£” % g 60 | [resmaE6mis
B S| |ome Test summary
zz o wo | LR Sequence INF-PSR-PW1-SW1-SWS1-PW2-SW2-RW-WS-RWS-PW3-DEF
- 120 ~ Objectives
108400 . LOBO0 1001 L0R02 E.apselfﬁ;?(s, LORO - LO0ROS LORI06 T,K, S, Ss, H and M for Toki-Lignite bearing Formation
+ O+ 1.0E+03 1.0E+03 -
e 1 v Geology of the test interval
ooo&mmm@mmmm 10E+02 Eliﬁ;d.m — o 10E+02 Arkosic sandstone, mudstone, granule conglomerate and lignite
10E+01 ,., 10E+01 = L0E401 L:(“,{,“",‘,‘_‘.S‘/‘:ﬁ)ﬂ A N e
%’ g’ ; 1.0E+00 “\, HA ‘;ﬁ 1.0E+00 %
“roean ;IE 10+00 LT o Core losses: 100.00-100.05, 115.50-116.00, 116.55-116.95, 121.90-122.00, 123.90-124.00 mabh
Asan_| % e Test Results
1.0E-01 10E-01 L0E-02 Lo LOE-02 Best estimation : RWS
10E400 10E401 10E+03 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 )
Agarwal equivalent time (s) Elapsed time (s) T mzs'l = 950E_O6 S = 102E_02
Test result of the SWS1 phase Test result of the RW phase K(ms™) = 1.84E-07 Ss(m”) = 1.99E-04
Well with wellbore storage and skin in a -
Flow Model : homogeneous porous medium H (mbgl) — - _43'1 -
\ Sw2 RWS Boundary : Infinite acting?
1.0E+02 0
x al [ ) g Comments
- z 122 A All test objectives were achieved. But it was confirmed that the pressure head was different before
S Y o b and after SW/SW1 phase. The reason was thought that the SW1 phase started before recovery of
®%0606 6 o o oo 0l o cxmoeoe™ the constant head. Thereafter, the hydraulic head in each phase didn't practically change.
10E+00 . 2 Best estimation of the result is from RWS, affecting larger region.
0 15000 20000 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06
Elapsed time (s) Agarwal equivalent time (s)
1.0E+03 3 1.0E+03 ) . . .1 X =t
\ Pumping rate : 6.8 (litre min™) — 8.0 (litre min™)
Zﬁ:ldlnt J
1.0E+02 E «“«“««(m«(«‘(««(m«(«(««« : 1.0E+02
g O—Oo ««««««(««(«««(«( %
<1.0E+01 E E 1.0E+01‘c
NEY 3
MNAEE
1.0E+00 1.0E+00
1.0E+00 1.0E+01 1.0E+02 1.0E+03 | 1.0E+04 1.0E+05 1.0E+06
Agarwal equivalent time (s)

Test result of the SW2 phase

Test result of the RWS phase

Appendix 11-7/8




Result of Hydraulic Test MSB-2 No.4 (132.00-154.00 mabh)

Summary of Hydraulic Test No.4

Test result of the SWS phase

Test result of the RWS phase

o INE__ PSR PW1 SWISWS RW/RWS PW2 DEF Start 24 June 2002 End 30 June 2002
510 Test Tool Pumping Test Tool No.2 for 1000 m | Test Tool No.  |15402-4
£l P3 Packer Configuration| Single / Deuble Engineer Suzuki (TKS co.,Ltd)
o
230
g 0+ Elevation of GL. | 198.488| X-coordinates | -69069.074| Y—coordinatesl 6448.577
g I S _ |
a 50 F p2
60 . . . . . . ; Test Condition
0 20 40 60 80 100 120 140 mabh mbgl
Elapsed time (h) Test interval Angle from vertical (°) 0
Pressure profile Top 132.00 131.99|Borehole radius (m) 0.0650
P Mid 143.00 142.99|Tubing radius (m) 0.0365
SW RW Bottom 154.00 153.99|Rod radius (m) 0.0179
0
100 s | Jaco Transducer depth 129.74 129.74]Interval length (m) 22.00
w0 | Borehole depth 154.00 153.99]Interval volume (m?) 0.292
= o — Tt
g T=5.20E-6 m’s”" | yre—
5 e e Test summary
B $=1.16E-3
o b [saEse Sequence INF-PSR-PW1-SW1-SWS1-RW-WS-RWS-PW2-DEF
? 0 50 100 150 300 350 400 450 3f.oaoo 1.osl+o1 1.0E402 1.0E+03 1.0E+04 1.0E405 1.0E+06 Objectives L . .
Elapsed tima (5 Elapsed time (5 T, K, S, Ss, H and M for the basal conglomerate of the Toki-Lignite bearing Formation
1.0E+02 T 1.0E+02 "
1 Geology of the test interval
O AP 4
108401 >—|A“""""‘ | { 108401 Basal conglomerate
£ s
1.0E+00 c 1.0E+00
¢ o 5, : Core losses : 141.00-141.20, 145.00-145.40, 150.30-150.85 mabh
Lopor O 2. e Jd Loeor Test Results
1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 Best estimation : RWS
Elapsed time (s) T mzs_l — 51OE-05 S —
Test result of the SW phase Test result of the RW phase K (ms™) = 2.32E-06 Ss(m) =
Well with wellbore storage and skin in a =
Flow Model : homogeneous porous medium H (mbgl) 411
. SWS s RWS BOUndary .
Y- Agarwal I T=_5,1OE-5 m’s.;'
N ® Comments
£, 1 g” This test was conducted before drilling into the Toki Granite to avoid contamination between the
S S sedimentary formation water and the granite water.
o 15 Best estimation of the result is from RWS, affecting larger region in this test sequence.
15 10
1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05
Agarwal equivalent time (s) Agarwal equivalent time (s)
- - Pumping rate : 4.0 (litre min™)
OB+ 1 1 + 1.0E+02 E ‘ 3 1.0E+02
°° OO@W&W
LOE+0L L.OE+01 1.0E401 oo 1.0E401
5 B nnset ol E 5 3
10E+00 AAAAMMMMMMA 4 L10E+00 1.0E+00 a A%ﬁ 1.0E+00
onp I T E 3
Adpldint | oA I
nt |
L0E-0L 1.0E-01 1.0E-01 EIMLI u 10E01
10E+00 108401 108402 10E+03 L1.0E+00 L10E+0L 10E+02 1.0E+03 1.0E+04 1.0E+05
Agarwal equivalent time (s) Agarwal equivalent time (s)
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Result of Hydraulic Test MSB-2 No.5 (171.50-175.50 mabh)

Summary of Hydraulic Test No.5
o INE_PSR PW1 SWISWS RW/RWS PW2 DEF Start 13 July 2002 End 23 July 2002
- » L - Test Tool Pumping Test Tool No.2 for 1000 m | Test Tool No.  |15402-4
£ pumping up the water Packer Configuration| Single / Double Engineer Suzuki (TKS co.,Ltd)
s 40 F r within 3 inch casing for
2 3 water sampling
% 60 Elevation of GL. | 198.488| X-coordinates | -69069.074| Y—coordinatesl 6448.577
Ewl P2
o L , 1 . . l Test Condition
0 50 100 150 200 250 mabh mbgl
Elapsed time (h) Test interval Angle from vertical (°) 0
Pressure profile Top 171.50 171.49|Borehole radius (m) 0.0650
P Mid 173.50 173.49|Tubing radius (m) 0.0365
- SWS - RWS Bottom 175.50 175.49|Rod radius (m) 0.0179
Transducer depth 162.24 162.24(Interval length (m 4,00
w0 | [Agarwal o | (] p @J()3
50 | L Borehole depth 180.00 179.99|Interval volume (m°) 0.053
go | corcins £ | oo
= S=1.06E-5 = 5=1.31E-5
SEr 5 il S0 | ssmaEom’ Test summary
ol o O Sequence INF-PSR-PW1-SW1-SWSL-RW-WS-RWS-PW2-DEF
0 0 Objectives
LOE+00 10Ex01 L0Ex2 10E+03 L0Ew04 HOE00 HOEL LOE02 008 HOE HOES T, K, S, Ss, Hand M for weathered zone in the Toki Granite
Agarwal equivalent time (s) Agarwal equivalent time (s) L !
OE+ OE+ LE— 9 10E+03 -
LOR03 E i % l""‘l""""""""""""")_: e : .‘.«q ((Il(«((I((((l(«(1(1((l(«(l((((l((((((((((((((((((((((((((((((((((0 —3 Geology Of the test Interval
108402 ;_n_LooCCIC - ] 1oei02 LoE+02 | 62'\ Y L0E+02 Weathered granite
= ; (Y Y YL SV AT N LYY TN 3 = g . ' : E
= 108401 MMMN 1.0E+01 iz £ 108400 1.0E+01 §_
S E _uA’:‘A,\ 3 ® 3 0P I iy 7
LOE+00 Zﬁ:,m I —H g LOEH0 L1OE+00 ! A dpldint % 1 1.0E+00
: ] o Test Results
L0E-01 L0E-01 1.0E-01 : 1.0E-01 - -
1.0E+00 10E+01 10E+02 1.0E+03 1.0E+04 LO.E400 L0401 LO.E402 LO.E403 LO.E+04 LO.E405 Best estimation : RWS
Agarwal equivalent time (s) Agarwal equivalent time (s) T mZS-l = 3.04E-07 S= 1.31E-05
Test result of the SWS phase Test result of the RWS phase K(ms™) = 7.61E-08 Ss(m”) = 3.27E-06
Well with wellbore storage and skin in = 38.9
Flow Model : a homogeneous porous medium H (mbgl) - >
. RW Boundary : :
100 Jacob
T=1.25E-6 m’s" Comments
§2°° [ e This test was conducted after drilling to the bottom of the borehole. All test objectives were
G300 [ [Ss2MESW achieved. Pumping rate was decided by the result from SW/SWS phase. Temporary pressure
400 | o change during RW phase was caused by drawing up the water temporarily within 3 inch casing for
50 o water sampling.
1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 . . . . L .
Elapsed time 5 Best estimation of the result is from RWS, affecting larger region in this test sequence.
" Pumping rate : 1.2 (litre min™)
|20an_| X e
azh ;
E0L u
Ke s

Test result of the RW phase
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Result of Hydraulic Test MSB-3 No.1 (87.00-93.00 mabh)

Test result of the SW phase

160.0

SWS

140.0
120.0
100.0
800 |
600 f
400 F
200 f
0.0

AP (kPa)

I [7=5.55E-08 m’s”
| |K=9.25€-09 ms’

$=6.25E-04

[ |ss=1.04E-04m"

1.0E+00 1.0E+01

1.0E+02 1.0E+03
Agarwal equivalent time (s)

1.0E+04 1.0E+05

10E403

T 1.0E+03

1.0E+02

|OAP

A dpldint |

1.0E+02

AP (kPa)

10E+01 E

dp/dint

4 1.0E+01

1.0E+00

1.0E+00

1.0E+01

1.0E+00

1.0E+02 1.0E+03 1.0E+05

{ 1.0E+04
Agarwal equivalent time (s)

Test result of the SWS phase

" - -~ o o o Summary of Hydraulic Test No.1
0 = = 2 SIS Start 16 September 2002 End 19 September 2002
30 r P3 Test Tool Pumping Test Tool No.2 for 1000 m | Test Tool No.  |15402-4 |
340 [ Packer Configuration| Sirgle / Double Engineer Fujita (TKS co.,Ltd)
20 | /PZ r Elevaion of GL. | 204.622] Xcoodnates | -68962.856] Y-coordinates 6463.090
&80 |
Test Condition
100 mabh mbgl
0 10 20 0 psedtime(n) 2 50 60 70 : :
P Test interval Angle from vertical (°) 20
Pressure profile Top 87.00 82.23(Borehole radius (m) 0.0650
P Mid 90.00 85.08(Tubing radius (m) 0.0365
- SW s PW2 Bottom 93.00 87.93[Rod radius (m) 0.0179
' Transducer depth 79.63 80.10(Interval length (m) 6.0000
Hvors| Hvorslev
oo Borehole depth 102.00 96.45(|nterval volume (m3) 0.080
YOUUUUT0O 00 0O o) ?10E+02
5 s S Test summary
Sequence INF-PSR-PW1-SW-SWS-PW2-DEF
L0E+0L 10E400 . 1 Objectives
0 5000 10000 15E?2259d ﬁmio((;())o 25000 30000 35000 0 50 100 150 200ElapS!§15‘Oime (5)300 350 400 450 500 T, K, S, SS, H and M Of NNW fault
10 ¢
Geology of the test interval
c
08 NNW fault
- 06 [ [r=5.37€-08 m’s"
o K=8.95E-09 ms”
& o4 | [ssesEs
S5=6.55E-06 m"
02 F
00 3 Test Results
1.0E-03 1.0E-02 1.0E-01 1.0E+00 1.0E+01 1.0E+02 - -
Best estimation : SWS

Test result of the PW2 phase Tms" = 5.55E-08 S= 6.25E-04
K(ms™) = 9.25E-09 Ss(m™) = 1.04E-04
Well with wellbore storage and skin in = 48.6
Flow Model : a homogeneous? porous medium H (mbg) — -
Boundary : Infinite acting
Comments

This test was conducted after drilling into NNW fault (102 mabh).

All test objectives were achieved. But pumping test wasn't performed because of a low hydraulic
conductivity of test interval.

Best estimation of the result is from SWS, affecting larger region in this test sequence.
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Result of Hydraulic Test MSB-3 No.2 (178.5.00-181.50 mabh)

PSR

PW1

SWISWS PW2

Summary of Hydraulic Test No.2

1.0E+03

AP (kPa)

1.0E+01

1.0E+00

K= 2.95E-08 ms”!
S= 2.90E-07
Ss=9.67E-08m"

1.0E+00

1.0E+01 1.0E+02 1.0E+03 1.0E+04

Agarwal equivalent time (s)

10E+02 E

1.0E+00

Agarwal equivalent time (s)

1.0E+03

4 10E+02

1.0E+01

1.0E+00

1.0E+01 1.0E+02 1.0E+03 1.0E+04

dp/dint

Test result of the SWS phase

0 Start 13 October 2002 End 15 October 2002
S 2 A Test Tool Pumping Test Tool No.2 for 1000m | Test Tool No.  [15402-3 |
% 2 ]- Packer Configuration| Single / Double Engineer Fujita (TKS co.,Ltd)
g 60 " \}rﬁ { Elevation of GL. | 204.622| X-coordinates | -68962.856| Y—coordinatesl 6463.090
£ 8
100 , , , \ , Test Condition
0 10 20 30 4 mabh mbgl
Elapsed time (h) Test interval Angle from vertical (°) 20
, Top 178.50 169.03|Borehole radius (m) 0.0650
Pressure proﬂle Mid 180.00 170.45|Tubing radius (m) 0.0300
o SW W2 Bottom 181.50 171.87|Rod radius (m) 0.0179
b o 1o — Transducer depth 176.24 166.87 [Interval length (m) 3.0000
[ = T2E08 mis 08 Borehole depth 199.00 188.53|Interval volume (m3) 0.040
: 4 oo | [
: W§ = 04 | [orosertn Test summary
02 | Sequence INF-PSR-PW1-SW-SWS-PW2-DEF
100 00 Objectives
0 6000 Eé{;(ﬁ ’ ﬁmleo(osoeoc ' 12000 14000 16000 18000 1.0E-03 1.0E-02 L1.0E-01 . LOE+00 1.0E+01 1.0E+02 T, K, S, Ss, H and M of the weathered zone in the Toki Granite
Loe0s Geology of the test interval
. Weathered granite
g 1.0E401 |
112:(1) 00000 o o o o o
Core losses : 177.80-179.05 mabh
R 2(;0 . 4;0 . s(l)o . 8(IJO . 10l00 . 12l00 . 14loo . 16l00 . 18l00 . 2000 Test Results
Elapsed time (s) Best estimation : SWS
Test result of the SW phase Test result of the PW2 phase Tms = 8.86E-08 S= 2.90E-07
K(ms™) = 2.95E-08 Ss(m™) = 9.67E-08
sws Flow Model aramogeneovs poovemedn | [Enod) = o4
Boundary : constant pressure
200 eSS
150 T-SGE Q' Comments

This test was conducted after drilling to the bottom of the borehole. All test objectives were
achieved. But pumping test wasn't performed because of a low hydraulic conductivity of test

interval.

Best estimation of the result is from SWS, affecting larger region in this test sequence.
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Result of Hydraulic Test MSB-4 No.1 (15.50-62.00 mabh)

Test result of the SW2 phase

Test result of the SIS phase

Summary of Hydraulic Test No.1
2 INF PSR SWi SUSIS SW2 INF PL__DEF Start 27 July 2002 End 4 August 2002
E P3 p3 Test Tool Pumping Test Tool No.2 for 1000m |Test Tool No.  [15402-3
g4 T data loss v~ - - - :
% Packer Configuration| Single / Double Engineer Ibara (TKS co.,Ltd)
25 | P2 n
% M——— Elevation of GL. | 214.448| X-coordinates | -68774.222| Y—coordinatesl 6470.129
:‘;..', 60 |
70 . . . . . . . Test Condition
0 10 20 30 _ 40 50 60 70 mabh mbgl
Elapsed time (h) Test interval Angle from vertical (°) 0
Pressure profile Top 15.50 15.50|Borehole radius (m) 0.0650
P Mid 38.75 38.75(Tubing radius (m) 0.0365
SWi S| Bottom 62.00 62.00|Rod radius (m) 0.0179
1.0E+02 1.0E+02
Transducer depth 13.24 13.24]Interval length (m) 46.50
=5,33E-06 m’s™! H | H |
Borehole depth 91.00 91.00{|nterval volume (m3) 0.617
g 1.0E+01 g B
< s Test summary
© 0 o 0o o Sequence INF-PSR-SW1-SI-SIS-SW2-INF-PI-DEF
LOE+00 . 10E+01 " Objectives
’ " N asedtime o o ° 1 P aettmey % - T, K, S, Ss, H and M for main part of the Akeyo Formation
Geology of the test interval
Tuffaceous sandstone, mudstone, tuff and granule conglomerate
Core losses:37.30-37.40 mabh
Test Results
Best estimation : SIS
T m%s™ = 5.25E-06 S= 4.84E-07
Test result of the SW1 phase Test result of the SI phase K(ms™) = 1.13E-07 Ss(m”) = 1.04E-08
Well with wellb i d skin i —
Flow Model : romageneausporus medom (1001 = _800
sis Boundary : Infinite acting ?
10 50
o o [Agarval I Comments
e % g :-ﬁmj This test was conducted before drilling into the Toki Granite (91 mabh). All test objectives were
Sy St :=f‘sﬁ-:_;a . achieved. But injection test was performed because of a low hydraulic head of the test interval.
02 | 10 o — Best estimation of the result is from SIS, affecting larger region in this test sequence.
0.0 0
1.0E-03 1.0E-02 1.0E-01 1.0E+00 1.0E+01 1.0E+02 1.0E+00 1.0E+01 1.0E+02 1.0E+03
B Agarwal equivalent time (s)
1.0E+02 1.0E+03 1.0E+03
T =] SN
Al,OE*-Ol\ A1.0E+02 E £ doiant | ~ 4 1.0E+02
% % o nooo(xowmmouwmw %
1.0E+00 10E+01 | o ApA A { LoE+01
\o ° 4 N
LOE-01 1 1 . e .o L0E+00 LY.\ [
0 1000 2000 3000 4000 5000 6000 1.0E+00 1.0E+01 1.0E+02 1.0E+03
Elapsed time (s) Agarwal equivalent time (s)

Appendix 11-17/18




Result of Hydraulic Test MSB-4 No.2 (63.50-76.50 mabh)

Summary of Hydraulic Test No.2

0 2000

4000 6000

Elapsed time (s)

8000 10000 12000

1.0E+03

AP (kPa)

Test result of the Sl phase

1.0E-03

1.0E

-02 1.0E-01 1.0E+00 1.0E+01 1.0E+02

1.0E+01
1.0E+00

1.0E-01 L

1.0E+DR 3

0

1.0E-02

500

1000 1500 2000 2500 3000 3500 4000

0 —INE PSR PI1 SI/SIS P12 DEE Start 24 July 2002 End 27 July 2002
= 10 } P3 Test Tool Pumping Test Tool No.2 for 1000 m  [Test Tool No.  [15402-3
%gg | Packer Configuration| Single / Double Engineer Ibara (TKS co.,Ltd)
g gg L L l \L P2 L Elevation of GL. | 214.448| X-coordinates | -68774.222| Y—coordinatesl 6470.129
260 |
=0 | =
80 L . . . L . . Test Condition
0 10 20 30 40 50 60 mabh mbgl
Elapsed time (h) Test interval Angle from vertical (°) 0
P il Top 63.50 63.50|Borehole radius (m) 0.0650
Fessure protile Mid 70.00 70.00|Tubing radius (m) 0.0365
S| PI2 Bottom 76.50 76.50|Rod radius (m) 0.0179
e :: _ Transducer depth 61.24 61.24|Interval length (m)3 13.00
| oo Borehole depth 91.00 91.00{|nterval volume (m ) 0.172
£ g " [ [
% & o4 | [sssseonmt Test summary
02 f Sequence INF-PSR-PI1-SI/SIS-PI2-DEF
10E+02 00 - Objectives

T,K, S, Ss, Hand M in the basal conglomerate of the Akeyo Formation

Geology of the test interval

Basal conglomerate

Core losses : 73.45-73.50, 73.70-73.75, 74.18-74.28, 75.05-75.10 mabh

Test Results

Best estimation : SIS

SIS

T=8.13E-08

$=5.01E-12

150 | [K=6.25E-09 ms’

$5=3.85E-13 m"

m’s”
.......

1.0E+00

1.0E+01 1.0E+02 1.0E+03

Agarwal equivalent time (s)

1.0E+04

1.0E+03

10E+02 |

E

AP (kPa)

1.0E+01

1.0E+00

1.0E+00

1.0E+01 1.0E+02 1.0E+03

Agarwal equivalent time (s)

1.0E+04

1.0E+05

1.0E+03

1.0E+02

1.0E+01

1.0E+00
1.0E+05

dp/dint

Test result of the SIS phase

Blapsed time (s T m%s™ = 8.13E-08 S= 5.01E-12
Test result of the PI2 phase K(ms™) = 6.25E-09 Ss(m”) = 3.85E-13
Well with wellbore storage and skin in = 59.97
Flow Model : a homogeneous porous medium H (mbgl) - -
Boundary : linear impermeable?
Comments

This test was conducted before drilling into the Toki Granite (91 mabh). All test objectives were
achieved. But injection test was performed because of a low hydraulic head of the test interval.
Best estimation of the result is from SIS, affecting larger region in this test sequence.
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Result of Hydraulic Test MSB-4 No.3 (78.00-91.00 mabh)

Summary of Hydraulic Test No.3

Test result of the SWS1 phase

Test result of the SWS2 phase

0 JllF PSR PWI1SW/SWS1 SW SWISWS2 PW2DEF Start 24 July 2002 End 27 July 2002
10t Test Tool Pumping Test Tool No.2 for 1000m  [Test Tool No.  [15402-3
= P3
£ zg Packer Configuration| Single / Deuble Engineer Ibara (TKS co.,Ltd)
=]
240 |
% 50 | P2 Elevation of GL. | 214.448| X-coordinates | -68774.222| Y—coordinatesl 6470.129
260 I
L I_V_-l/ L
80 . S S R S . . . . . Test Condition
0 10 20 30 40 50 60 70 80 90 100 110 120 130 mabh mbgl
est interva ngle from vertical (°
Elapsed time (h) Test int | Anale f tical 0
, op . . orehole radius (m .
Pressure profile T 78.00 78.00(Borehole rad 0.0650
[ . . ubing radius (m .
P Mid 84.50 84.50(Tubing rad 0.0365
SWi SW2 Bottom 91.00 91.00{Rod radius (m) 0.0179
Homee [ Transducer depth 75.74 75.74]Interval length (m) 13.00
— | e Borehole depth 91.00 91.00{Interval volume (m°) 0172
g T=3.04E-07m’s” g o - g:jj::_‘:’?’“s
5 = gq f e Test summary
02 Sequence INF-PSR-PW1-SW1-SWS1-SW-SW2-SWS2-PW2-DEF
e 0 1000 2000 3000 4000 5000 6000 7000 8000 00 ) ObjeCtives
Elapsed tim (] LOE0S LR e e LOEOL HOE2 T, K, S, Ss, Hand M in the main part of the Toki Lignite-bearing Formation
107 Geology of the test interval
M Arkosic sandstone, mudstone, granule conglomerate and lignite
_ 1.0E+01
% 280607 5" \
< K=2.18E-08 ms”
LOBH0 Core losses : 78.83-78.95 mabh
Test Results
1.0E-01 - - .
0 10000 20000 30000 40000 50000 60000 70000 80000 BeSt eSt|mat|0n ) SWSZ
Elapsed time () T m%s™ = 4.28E-07 S= 5.82E-06
Test result of the SW1 phase Test result of the SW2 phase K(ms™) = 3.30E-08 Ss(m”) = 4 48E-07
Well with wellbore storage and skin in = 61.39
Flow Model : a homogeneous porous medium H (mbgl) -
) Sws1 . SWS2 Boundary : constant pressure
60 A | 50 | |Agarwal )
50 M/ 40 d ‘.:""““‘.! Comments
_ _ g | = T=4.23E-D7mzs-;‘ T . . . .
£ T ) A0 £ » Kessteans All test objegt|V|t|es were achieved. But pumping test wasn't performed because of a low hydraulic
% o 5<1285.06 2t Ss=4 46E07 ' head of test interval.
S5=9.81E-08 m”
2 wl o © Best estimation of the result is from SWS2, affecting larger region.
o L—
130901 1.0E+02 1.0E+03 1.0E+04 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05
Agarwal equivalent time (s) Agarwal equivalent time (s)
1.0E+02 E T 1.0E+02 1.0E+02 T 1.0E+02
00O GIII0 0O GO00000000a ““«««««« (0.0 (((0]
£ ’% § £ ot ° 24 A Lo 5
5 3 5 % s
1.0E+00 E 4 1.0E+00 O AP
2 | e v a P [
1.0E-01 1.0E-01 1.0E+00 4 1.0E+00
1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05
Agarwal equivalent time (s) Agarwal equivalent time (s)
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Result of Hydraulic Test MSB-1 No.1 (196.20-201.00 mabh)

Summary of Hydraulic Test No.1
0 INF PSR PI1 SI/SIS1 SI/SIS2 PI2 DEF Start 7 October 2002 End 10 October 2002
- \ Test Tool Pumping Test Tool No.2 for 1000m | Test Tool No.  [15402-4 |
E I Packer Configuration| Single / Beuble Engineer Fujita (TKS co.,Ltd)
3 P3
s \‘ r Elevation of GL. | 253.081| X-coordinates | -68858.514| Y—coordinatesl 6378.611
2 P2
o
120 L . A . . . . , . , , , . , . Test Condition
0 10 20 30 40 50 60 70 mabh mbgl
Elapsed time (h) Test interval Angle from vertical (°) 0
Pressure profile Top 196.20 196.20|Borehole radius (m) 0.0650
P Mid 198.60 198.60|Tubing radius (m) 0.0390
- sIs2 Bottom 201.00 201.00|Rod radius (m) 0.0179
o = e Transducer depth 193.94 193.94|Interval length (m) 4.8000
[Caoper] 0T y =TT Borehole depth 201.00 201.00||nterval volume (m3) 0.064
£ 15 ‘." Q=1.684E-06 m's™!
= ) r=0.06 m
K N NP Test summary
0 =1,08E-07 ms'
3 R e Sequence INF-PSR-PI1-S11-SIS1-S12-SIS2-PI2-DEF
1.0E-04 T0E-03 1.0E-02 10E-01 1.0E400 10401 1.0E402 f.OE+00° 1.0!;+01 1.0!;+02 1.0E+03 1.0E+04 1.0E+05 ObjeCtives . . i .
OE = 0E o : : : Efoctve Timap At/ () ) T,K, S, Ss, H and M of fresh granite in the Toki Granite
e ‘ e Geology of the test interval
e LE01 10801 Fresh granite in the Toki Granite.
1.0E+01 o _ S o
. i AP 3
_ 10Es00 | z:’?aﬂfg;;"s % LE02 |—0 A_,.ﬁ& !Adp!dln( [ 1.0E-02 %
£ T=1.71E-08 m's” < LY 2
1.0E-01 K=3.56E-09 ms” 1E-03 | T“& gots 1 10e03
1.0E-02 & IAAAAA
) ) ) ) ) 1.E-04 PRI PR PSR EETIT sopnn B 1.0E-04
L0E03 1.0E+00 LOE+01 1.0E+02 L0E+03 L0E+04 LOE+05 Test Results
0 100 200 300 400 500 600 700 800 900 1000
Elapsed time (s) Effective Time tp At/ (tp+At) (s) Best eStimation : S|SZ
Test result of the PI1 phase Test result of the SIS2 phase Tms" = 5.19E-07 S= -
K(ms™) = 1.08E-07 Ss(m™) = -
Well with wellbore storage and skin in a = .
) Flow Model : homogeneous porous medium with Infinite H (mbgl) n 100 L -
10E+02 10 — Lateral Extent Boundary : Infinite acting?
oo [Foae
z raom i _ oo [Homoea Comments
o PR Jmeotson T e Injection test was performed instead of pumping test because of a low hydraulic head in this test
Mg 0z | [rssEasms’ interval.
L0400 oo Lt Best estimation of the result is from SIS2, affecting larger region in this test sequence.
0 5000 10000 15000 20000 25000 30000 1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00 1.0E+01 1.0E+02
Elapsed time (s) B
N ‘
10£01 N asom [ Hyorslev

Test result of the SI2 phase

r=0.06 m
Rw=3.31E-04 m
1.0E+00 $=-1.02t + 25.26

B 1. 77E-08 ms”!
E 10801 T=1.77E-08 m s
@ K=3.69E-09 ms
1.0E-02
1.0E-03 o
1.0E-04 ‘ ﬂ‘
0 50 100 150 200 250 300 350 400 450

Elapsed time (s)

Test result of the PI2 phase
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Result of Hydraulic Test MSB-4 No.4 (95.50-99.00 mabh)

Summary of Hydraulic Test No.4

o INF PSR PW1SW/SWS1  SW2 RW/RWS1 RW/RWS? RW/RWI_S PW2DEF Start 8 August 2002 End 14 August 2002
water sampling —
= o3 Test Tool Pumping Test Tool No.2 for 1000m | Test Tool No.  [15402-3
£ Packer Configuration| Single / Deuble Engineer Suzuki (TKS co.,Ltd)
g f
% 6 _ 9 P2 Elevation of GL. | 214.448| X-coordinates | -68774.222| Y—coordinatesl 6470.129
g 1 | ' y | | I
80 . . . . . . , , , , , A , A Test Condition
0 20 40 60 80 100 120 140 mabh mbgl
Elapsed time (h) Test interval Angle from vertical (°) 0
Pressure profile Top 95.50 95.50(Borehole radius (m) 0.0650
P Mid 97.25 97.25(Tubing radius (m) 0.0365
RW1 Bottom 99.00 99.00{Rod radius (m) 0.0179
120
i, ’ Taco Transducer depth 93.24 93.24(Interval length (m) 3.50
wl ? Borehole depth 99.00 99.00/Interval volume (m°) 0.046
= © 40
E o} =
= E] T=1.78E-05 m’s"
80 | = K=5.10E-06 ms' TeSt summary
o} 01 esseorn Sequence INF-PSR-PW1-SW1-SWS1-SW2-RW1-RWS1-RW2-RWS2-RW-WS-RWS-
6 i 100 [ PW2-DEF
1.0E-01 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 . A
Agarwal equivalent time (s) Elapsed time (s) Objecuves
T,K, S, Ss, Hand M in the upper part of the Toki Granite
1.0E+03 T 1.0E+03 1.0E+03 3 T 1.0E+03
I T
Agarwal | ] [ -
L0R02 L0R02 LOEs02 Elﬁﬁ:mm | 108402 Geology of the test interval
$ LOE+0L 4 L0E+01 . = - Fresh granite
s A 3 £ 108401 L0E+0L 3
< + w00 © o ES)
1.0E+00 =rym — u; 1.0E+00 <
10E01 [ A dp/dint L\AA MA A e N LOE01 1.0E+00 1.0E+00
n hse g Test Results
1.0E-02 = = 1.0E-02 1.0E-01 4 = . 1.0E-01 - . )
1.0E-01 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 BeSt eSt|mat|0n . RW]‘
Agarwal equivalent time (s) Elapsed time (s) T mzs'l = 1.78E-05 S= 0.32E-07
Test result of the SWS1 phase Test result of the RW1 phase K(ms™) = 5.10E-06 Ss(m”) = 2.66E-07
Well with wellbore storage and skin in = 62.40
Flow Model : a homogeneous porous medium H (mbgl) — -
Sw2 RW2 Boundary : Infinite acting
1.0E+03 0
2 f Comments
g 1.OEM ° g .| All test objectives were achieved.
s _ W 3 Best estimation of the result is from RW1, affecting larger region because of a longer pumping and
°1 drawdown than RW2.
1.0E+01 L L L " N 8
0 200 400 600 800 1000 1200 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 . i !
Elapsed time (s) Elapsed time (s) Pumping rate : 5.5 (litre min™)
1.0E+03 1.0E+03 1.0E+02 1.0E+02
= e LOExOL EI 23:,1""‘ ! (((((((««(l((«((((((((((l LOExOL
SLOE+0L 108401 . = ST ««««“““““ -
£ 3 = 108400 S '““73‘..1_“‘-& AA! 4 J 10E0 3
S1.0E+00 10E+00 © K AR A M A A b
68 A A
10E01 A 10E-01 1.0E-01 A AN 1.0E-01
1.0E-02 n = . 1.0E-02 1.0E-02 A L 1.0E-02
1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05
Elapsed time (s) Elapsed time (s)

Test result of the SW2 phase

Test result of the RW2 phase
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