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Borehole Schematic Meager Creek Development Corp.
Well ID: MC-6

Well Bore: MC-¢

Well Name: Meager Creek 6

All Depths are relative to the Original RKkE Elevation.
Original RKB Elevation at 7.32 above Ground Level

[- o — — Ground Level
71.12 Casing set at 32 on 22-Aug-04
47.3 Casing set at 125 on 27-Sep-04
- 500
4 A 33.97 Casing set at 857 on 12-0ct-04
Open Hole Diameter 31.12
- 1,000
- 1,500 {NOTE: Hole compieted W/244 5mm slotted liner, sat on bottom: TOL 815m;
slotted intervas fr. 901m to 2,662mTD.
- 2,000
- 2,500
——J Yotal Depth 2,662

Printed  11:24 15-Dec-05



Days Vs Depth Graph Meager Creek Development Corp.
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South Meager Geothermal Project (WGP2004)

Meager Creek Development Corporaticn



South Meager Geothermal Project (WGP2004)

Section 2: Daily Drilling Reports;
CAODC Tour Sheets

Meager Creek Development Corporation
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South Meager Geothermal Project ( WGP2004)

Meager Creek Development Corporation



South Meager Geothermal Project (WGP2004)

Section 3: Directional Survey Data,
(Baker Hughes INTEQ)

Meager Creek Development Corporation



FINAL SURVEY LISTING
by:
Baker Hughes INTEQ

for:

WESTERN GEOPOWER CORP.

Well:

WESTERN GEOPOWER SOUTH MEAGER MC-6

SRFC. a-92-A/92-J-12
SOUTH MEAGER
BRITISH COLUMBIA, CANADA




Fad WESTERN GEOPOWER CORP.

UGHES Location: ERTISH COLUMBIA, CANADA Slot: MCs
" Field: wEsGER Woell: SRR aso-aR2-312
INTEQ Instalistion: SOUTHMEAGER Wellbore: WESTERN GEOPOWER SQUTH MEAGER NG5 INTEQ

<~ True Vertical Depth (metres)
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East (metres) ->

-50 0 50 100 150 200 250 300 350 400 450
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MGC-6 TRGT - 25m BAD.

“ EXTRAPOLATION TO T.D. i
n FINAL GOORDINATES \ / B

- FROM SUAFACE

NE28.16m,
G.L.<1385m, KB.=1372.57m ASL. ponepidiaty

- K0P

MC -8 TRGT, PROPOSED T.D.{

_ \, END 2.5DEG/30m BUILD TO 25DEG
k 338,70 mm Intermediate casing

—
Surface 000N QGO E

. MC -6 TRGT, PROPOSED T.D. 8MC-6 TRGT - 25m RAD. =
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M %] o £ F-Y
g 8 8 8 8
{sadjow) YUON->

n
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. —————  ACTUAL WELLPATH -
| EXTRAPOLATION TO T.D. —— —  PROPOSED WELLPATH
7 P
FINAL DEPTH :
i 2662.56mMD, 2457 03 TVD = oot
il woloadh o IS4
Coordinale W 1 mErae Ivomnce MC-8.
T H I I I I + I I i E ] i i E i Trus Verical Dapiha we relerence FIG Caam.
460 0 160 320 480 640 800 960 s Daaam Dnt 4t )
. Py Tt ks W St Lnart: 1372 57
Vertical Section (metres) -> Pt g o TRE o
Azlmuth 30.00 with reference 0.00 N, 0.00 E from MC-6 ERoion e scsed 8.6, 45% (45 ocrhomacu




WESTERN GEOPOWER CORP.,MC-6  Waelibore: WESTERN GEOPOWER SOUTH Vidw
SOUTH MEAGER, MEAGER MC-6 ES
MEAGER ,BRITISH COLUMBIA, CANADA Wellpath: (SVY)MC-6

Date Printed: 21-Dec-2004

INTEQ

WESTERN GEOPOWER SOUTH MEAGER MG-6 £-0ct-2004 21-Dec-2004 Actual

v,

NSO 34 414745

W123 319.5848 000N _ lowe

SOUTH MEAGER 463229.500( 5603038.9001 NADS3-UTM-10N on NORTH AMERICAN True
DATUM 1983 datum

MEAGER 463229.5004 5603068.9001 NADS3-LITM-10N on NORTH AMERICAN True
DATUM 1983 datum'

Fn! Directional Survay

All data is in Metres untess otharwise stated
Coordinates are from Slot MD's are from Rig and TVD's are from Fig ( Datum #2 1372.6m above Mean Sea Lavel )
Vertical Section is from 0.00N 0.00E on azimuth 30.00 degrees
Bottorn hole distance is 793.25 Metres on azimuth 28.34 degrees from Wellhead
Calculation method uses Mirimum Curvature method
Prepared by Baker Hughes Incorparated



WESTERN GEOPOWER CORP.MC-6 Wellbore: WESTERN GEOPOWER SOUTH ﬂ‘iI

SOUTH MEAGER, MEAGER MC-6 HUGHES
MEAGER ,BRITISH COLUMBIA, CANADA Wellpath: (SVY}MC-6 W
Date Printed: 21-Dec-2004

0.00 0,001 6.00) 0.00 0.00N| 0.00E] 0.00; 0.00)
100 0,001 0.0 100 0.00N] 0.00E 0,00 0,00
1550 0.50i 214,00 155 0,208 0.13 0.27] -3.24
212,00 0,25 129.00 212.00 0.4 0.1 0 0.51
277.00 0.25 #4.00 277.00 0.568! 0.07E o% 0,45
352.00 0.25( 229.00 352.00 0,65 0.11E 0.1 -0.50
418,00 0.75 124.00) 418.00 0.985] 0. 0.a9| D67
457.00 0.7 162,80 1,348 0,68F] 028 -0,
4665 0.8} 163.00 466.4 1,455 G.73E| 0.53 -0,89!
476.30 0,801 144,70 478, 1.585) 07 a, -0.97
48550 1.10 125,70 1,695 C.91E 1.25 -1.01
464.60 1,80 108. 1785 1.10 2, -1.00
504.20 2,40 105.70 5041 1.685 ﬁEI 2.5 -0.82
513,80 3,50} 99.40) 513.57 1988 1.808] 3.6 077
52280 470 95200 52275 . 2.54€ 4% .51
532 5.20 23.80 532.21 213 3.36E 1. £1.16;
541.70 4,80 90,60 541,57 2.1 4,18E 1.51 0.22
552 4,50 86,80 551.84 2,165 5.01 1.00 0.64
55840 470 85,3 5 2,135 5.5a§| 1.62 0.2
568.50 5,10 79.00 523% 2 005! B.46E 1,81 1.50
578,10 5.80 76.90 577, 1. 7. 2,54 2,
547,60 630 74.40) 587,29 1 % 8.23E 1.3 2.%
506.00 8. 73.00 595.63 1.1 9,16E] 2.2 3,
607 20 7.60] 72.70 608.74 0.805] 10.51F 1 4,
614.50 810 73.40) §13.97 0.808 11.46E 2 5.21
629,70 9,10 74.80 629001 002N 13 2. 8,84
£39.10 9.50 751408 2 0.41 15128 1. 7.92
648,80 9,80 75.10 547.84 0, 16.69E a, 9.0
657.90 10.30 75.10 658.8 ¥.24 18.20F 1.65 101
66530 10.50 73,7 664,08 1,60 19,516 1.3t 11.14
67570 10.70 73,40 574.30 214N 21 ,34F] 0.60 12.53
68510} 11.20 70,50 6835 2.60N 23.04E! 2.37; 13.85
695,40 11.70 69,50 693.63 3,40N 24 96E] 1.57 15,
714.00 12,50 68,10 711.81 481N 28.60E] 1.37 8.4
732.70 14,50 66.00) 730.0 851N 32.61E .30 21.68}
751.60 15.40 58.20 748.26 8.80N 36.91 3.50 26,071
770.60 16,30 55.10 7 11.65N 4124 1,85 30.71
789,00 17.40 51,90 784,14 14.83N 45 52F 2,35| 35,60
897.50 18.00 48,40 801,77 18.43N 48,84 1.98 40.88
826.50 8,80 45,60 819,80 54 1.88 46.62
845,30 19,80 43.80 837.54 26,94N 1.86] 52.63
860.00 21.04 41,90 851.32 30,70N 62.07E] 2.87 57.63330.70 mm Intermediate casing
864.20 21.40 41,40 8585 31,84N $3.08E] 2 87 59,1
882.90 23.5 38,2 872 52 37.33N §7.65E] 3. 66,15
201.70 253 36.80) & 43.49N Z72.37E] 3 73.85
920.3 26.2 22,90 906.3 50,12N 76.08E] a, 81.90!
939,00 26,70 29,80} 923.13 57.23N 81,31 23§ 80,22
957 803 26.60 28.70 939,94 §4.59N 85.43 g 98,65]

_ . gresy 2690 26.60 956,90 72,178 y 1,57 107.20
995.40 27.60 24.10 973.44 79,86N 2.1 15,
1914.10 28.30 24,50 989. 87.85N 96,65 1.1 124.41

All data is in Metras uniess otherwisa stated
Coordinates are from Slot MD's are from Rig and TVD's are from Rig { Daturm #2 1372.6m above Mean Sea Leve! )
Vertical Sectlon is from 0.00N 0.00E on azmuth 30,00 degrees
Bottom hole distance is 793.25 Melres on azimuth 28.34 degrees from Wellhead
Calcutation method uses Minkmum Curvature method
Prepared by Baker Hughes Incorporated



WESTERN GEOPOWER CORP.,MC-6  Wellbore: WESTERN GEOPOWER SOUTH Vigu

SOUTH MEAGER, MEAGER MC-6 HU
MEAGER ,BRITISH COLUMBIA, CANADA Wellpath: (SVY)MC-6 iNTEQ
Date Printed: 21-Dec-2004 g

1092 290 25 g0) 1008.37 95 96N 100.476] 156

10515 28,50 23.80) 1022.73 104,17N} 104,27 .64/ ;
1071.00 29.30 24.80) 103977 112.82N 108.18E] 0.97, 1517
1089.7G 2850 26.20 1056.14 120,971 112.06E 1.68 160
1117.7G 27.70 24,80 1080.64 132,88N; 117.74 1.11 173.95
1136.6G 27.90 _25.50 1097.56 140, 121,49 0.61 182,73
1184.8¢ 27.80 2730 112249  152.85N 127.35H 2.90! 195 871
H 2770 27.00 1147.27 164,25N 133308 018 208,903
1211.60 274 25,90 1183.94 172.04N 137.17¢ 0.94 217 571
12311,2;1422,53 24,10 1180.43 179.81N 140708 135 228,11
1249.00 27,604 25,60 1197.12 1687.70N 144.45 1120 23477
1277.64 27.504 24,50 1922 47 189, 150 0.54 247.95
1208.001 27.50 24 80 1238, 207.40N| 153% 023 256 41
1314.64 27,70 27.00 12 215241 157. 1.66 265.10
134330 27.30 25.6 1260.74 227 03N 163,238

1371.00 27.30 26.60) 1305.3 238.44N 168.828

138680 2740 25, 132205 246.20N 17282

1408.5¢ 27.40) 27.30 133865 253.00N 176.45

1427.80 27.40 27.70 135534  26168Nl  18044E

1448.00 27, 26 1371.96 289.22N 184346

1484.80 2270 138874 276.99N 167.88

1493.1d 26.70 2270 1413.96 288.77Ni 192,81

1511.80 2 2310 1430.77 298,530 1

1530, 26.80 25.90) 1447.5 304.22N 190,59E

1549.60 26.50) 25200 1#64.437 at1.87N 203.05F

1577.60 26,10 25.20 1489.56 323.09N 208,53E

595,30 25 50 1508.44 330.15N 211,

624,10 25, 1531.27 341,64N] 217.378

1842.00 25 1547.33 348.79N 220,768

1670,50 26,30 25 90 360,18 226.1

1709.10 28,40 25,90 1607.4 375.67 2336

1726 26,50 24,808 162281 382.37N

1747.70 25 24.50) 1642,0 391.19N 240,

1779.00 26,60 25 204 1870.01 403 90N 248,84

1805.4d 26,40 25.50) 1693, 414, 55N 251,806

1824 80 25_9_’_0 2 1711.05 429 29N 955 538

1853.5(] ; 27,50 173688 433.30N 261296 ]

1872.7d : 27.00 1754.17 440.81N 265.14E] 0.14 514.32
1626.04 24, 1796.77 453.27N 274 16l 0.89] 534,82
1052 25.20) 1825 58 471,800 289.05E 9.25 548,60
196890 26,10 2830 1840.77] 478.56N 233940 0.93 5
1988.10 26,10/ 263 1858.01 486,14N 287 91 0.00 564,51
2007.40 2580 258 1875.37 493.73N 290.7 0.67 572,93
2033, 70 2550 25 604 1899.07 504,00 2 0. syigr
2073.70 25 a0 27708 1935.21! 519.93N 303328 0, 601.41
2093.30 25.40) 27 .40 195299 506 77N 307.20 g. 7
211180 25,50 27.00 1969.69 ~ 533.84N 310.83E Q. 617,73
2133.7d 25 20 27.70 1 542170 31514 0.58] 827,10
2154.7d 25804 26.30 2008,37] 550.22N 319.24 1.21 63613
217430 2650 27 90 2035% 557.91N 323.18¢ 1.52 6447
2191.5 26.9 29,40 2041, 564. 326886 1.37 652,48

All data is in Metres uniess otherwise stated
Coordinates are from Skt MD's are from Rig and TV[Ys are fram Rig { Datum #2 1372.6m above Mean Sea Levet )
Vertical Section Is from 0.00N 0.00E on azimuth 30.00 degrees
Battom hole distance is 793.25 Metres on azimuth 28,34 degress from Wellhead
Calculation method usas Minimum Gurvatura method

Prepared by Baker Hughes incorporated



WESTERN GEOPOWER CORP.,MC-6
SOUTH MEAGER,
MEAGER ,BRITISH COLUMBIA, CANADA

Wellbore: WESTERN GEOPOWER SOUT Viau
efibore ERsoutH A

MEAGER MC-6 HUGHES
Wellpath: (SVY)MC-6 B buiuied
Date Printed: 21-Dec-2004 INTEQ

221080 26.1C 28,00 2058.6G 572.25N 331.026 1.58 661.09

223000 25,50 29.00 2075, 579.59N 335.01 1.1 68944

226070 2520 26.30 21036 581 23N 341118 117 882,57

2286.00 25.60 2550 21 &S00, 00N 345.85 0.62 693.40

2408.10 19.50 24.00 2 365518 1.51 740.01

2475.50 14.5¢ 11,00 23036 371.708 2.78 7&2,1%

262850 9,001 4,00 2454, A 376.228 140 7882

266256 9,001 4,00 2487, 698,16 376 585 0.00 792 92 EXTRAPOLATIONTO T.D.

All data is in Metres unless otherwise stated

Coordinates are from Slot MD's are from Rig and TVD's are from Rig { Daturn #2 1372.6m above Mean Sea Leve! )

Bottor hola distance is 793.25 Metres on azimuth 28.34 degrees from Welthead

Vortical Section Is from 000N 0.00E on azimuth 30,00 degrees

Calcuiatios msethod uses Minimum Curvature method
Prepared by Baker Hughes Incorporated



WESTERN GEOPOWER CORP.MC-6  Wellbore: WESTERN GEOPOWER SOUTH l’ﬂ;l
SOUTH MEAGER, MEAGER MC-6 mmgs
MEAGER ,BRITISH COLUMBIA, CANADA Wellpath: (SVY)MC-6

Date Printed: 21-Dec-2004

2662,56 248703  698.16M| 376,586 EXTRAPOLATION 1O T.0.

.539.?0 mm .00 0.00; G.00N 0.00E] 860.00 . 851.32 30.70M 62.07E| WESTERN GEOPOWER
intermeciate SOUTH MEAGER MC-8
| ¢aging

. HN
574339 _VERFCAL ASSUMPTION 100 10000 No Took No Maodei
(574338 NAVITRAK SVY 2662.5 248703 T

All data is in Matres unless otherwise stated
Coordinates are from Slot MD's are from Rig and TVD's are from Rig { Daturn #2 1372.6m above Mean Sea Level }
Vertical Section is from 0.00N 0.00E on azimuth 3¢.00 dagrees
Botiom hole distance is 793.25 Metres on azimuth 26.34 degraes from Wellhead
Calculation method uses Minimum Curvature method
Prepared by Baker Hughes Incorperated
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Meager Creek Development Corporation
Ste. 411 — 837 West Hasting St.
Vancouver, British Columbia

Vo6C 3N6

SOUTH MEAGER GEOTHERMAL PROJECT
ZONAL ISOALTION

MC-6 .0 i
POST JOB REPORT

Prepared for: Mr. Andrew Ryder & Mr. Russ Silva
December 31, 2004
Version: 1

Prepared by:

Chris Quinton

Halliburton Energy Services

Grande Prairie, AB HALLIBURTORN

(780) 402-4215
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1 PROJECT SUMMARY:

Meager Creek Development Corporation’s objective of this project was to drill and
complete two wells and evaluate their potential heat for geothermal energy. The estimated
minimum potential for energy in this project is between 100 MW with the potential for 200
- 250 MW of power. These two wells are located approximately 170 km West of
Vancouver, British Columbia. For this project Western Geo Power hired GeothermEx Inc.
out of California to consult the work being done for this project. GeothermEx Inc. is the
largest and most experience geothermal energy consulting company in the world and they
have been consulting geothermal work in California and Hawaii for years with great
success. Halliburton was hired to complete the zonal isolation for each well. This included
two surface cement jobs, two intermediate cement jobs, plus any additional lost of
circulation cement plugs.

4/9/2005 3
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2  HESMOBILIZATION

Halliburton began mobilizing for this project early in 2004. The initial zonal isolation
programs and proposals were completed in Calgary by Colin Witt. The cement chosen for
these jobs was Class G + 40% Silica Flour. The purpose of the Silica Flour is to prevent
strength retrogression at the high temperatures. The chemicals needed for each job were to
be added to the mix water at the predetermined concentrations as indicated through lab
testing and field conditions. These programs were sent to the Halliburton office in
California for review and subsequently forwarded on to Ms. Rupi Khanuja at Western Geo
Power for final approval. The Cementing Pump Unit and crew were to come out of Grande
Prairie and the bulk material was to be delivered by Caron transport out of Red Deer. Fl
(Canada supplied all casing accessories and float equipment. Four Halliburton cement bins
were delivered to location and spotted by the HES crew. A chemical van was rented and
delivered to location with all the chemicals needed for the two wells. These chemicals
included high temperature cement retarders, fluid loss additives, accelerators, and
dispersants. The chemicals used for the spacers and flushes were also included. The
chemical van was spotted at the lower camp on the Meager Road. In addition a batch mixer
was also mobilized out of Grande Prairie to mix the spacer on the second intermediate well.

3  ZONAL ISOLATION PROJECT REVIEW

For the entire project, two surface cement jobs and two intermediate cement jobs were
completed. During the drilling operation of the first well, three - 3 ton lost circulation plugs
were needed, plus a casing-casing squeeze and a cement top-up. A small top-up job was
also required for the second well, During the drilling of the production hole on the first well
it was decided that a cemented production liner was not needed and the crew was released.
After the completion of the second well, the cement crew was released with their pump
truck; however, the cement silos and chemical van remained on location. There is still a
slight possibility that a cemented liner will be needed for this well.

HES CEMENT PUMP TRUCK
FIES BATCH MIXER

=

HES CEMENT FIELD SILOS

4/9/2005 4
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4 MC-6

4.1 SURFACE CEMENT JOB

DATE:
HOLE:

CASING:

BHST:

OBJECTIVE:

SPACER:

CEMENT:

4.1.1

PERSONNEL:

EQUIPMENT:

4/9/2005

JOB DATA
September 27, 2004
609.0 mm

473.08 mm, 130.21 kg/m, L-80 landed at 128 m
40°C (est)

Perform a successful surface cement job.

Super Flush 104

Class G + 40% SSA-1 + 2% CaCl, + 0.1% CFR-3 @ 1860 kg/m’
(CaCl; and CFR-3 were prehydrated in the mix water)

Ron Beeston (Service Supervisor III)
Luke Neville (Service Supervisor )
Ron Glen (Service Operator I)

Keith Monford (Service Supervisor I)

75TC4 Cement Pumper (10033988)
473 mm Swedge

473 mm Standard HPUJ Float Collar
473 mm Float Shoe

JOB OUTLINE

1. Pump 3m® Water ahead

2. Pump 2m’ SuperFlush 104

3. Pump 2m’ Water

4. Pump 31 m’ of Cement @ 1860 kg/m’
5. Displace with 16 m® of water

6. Check Floats and Rig-out HES
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2000
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4/9/2005
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SOUTH MEAGER GEOTHERMAL PROJECT WELL #1, SURFACE CEMENT

[ Slurry Density (kg/m) " A Pump Rate (m‘fm]n)—-m-—-— E
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4.1.3 JOB SUMMARY

During the preparation of the casing it was discovered that the 609 mm collar was
not the one requested by the consultant. The collar which was sent was capable of
performing an inner string cement job but wasn’t the stab-in type. It was a regular
Super Seal II collar with an inner-string cementing adapter with a flat face seal that
seals to any float collar having a flat surface of concrete. The consultant was not
familiar with this type of collar and was concerned that there wouldn’t be enough
weight to seal the adapter to the collar. In the event a seal was kept, it would be
likely that the drill-string would just move around and allow cement to flow into the
casing. It was decided to do a conventional surface cement job with a 473 mm
swedge. The pumping of the cement went well but we had partially contaminated
cement returns to surface. If the proper stab-in collar was on location, it is fikely
that we would have had full cement returns. If we performed an inner-string job we
would have been able to pump until we obtained good cement returns and than
displaced. Because we were forced to do a conventional surface job we were
constrained by available cement on location and thus forced to pump absolute
volumes, The contaminated returns can most likely be attributed to the large
annulus. If we pumped a little more excess cement and spaced the reactive flush and
cement with more water it we would have had a better chance to get good returns.

54-20
-15

-10

(m?)
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Therefore, it was decided that for the next surface job we will perform an Inner-
String Cement Job with the proper Super-Seal II Stab-in Inner String equipment.

4.2 PRESSURE TEST

42.1 JOBDATA

DATE: September 29, 2004
OBJECTIVE: Pressure Test Surface equipment
PERSONNEL: Ron Glen (Service Operator I)

Keith Monford (Service Supervisor T)

EQUIPMENT: 75TC4 Cement Pumper (10033988)
422 JOB OUTLINE
1. Pump 1.5 m® Water ahead

2. Held Pressure 5,5 MPa
3. Pressure Tested iron and valves

4.23 JOB SUMMARY

Halliburton pumper was successfully used to pressure test surface equipment on and
off for 7 hours. '

4/9/2005 7
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43 BALANCED PLUG #1

43.1 JOBDATA

DATE: October 1, 2004

HOLE: 473 mm

PLUG DEPTH; 205 m

OBJECTIVE: Perform a Balanced Plug to cure Lost of Circulation
CEMENT: Class G + 40% SSA-1 @ 1860 kg/m’
PERSONNEL: Keith Monford (Service Supervisor I)

Ron Glen (Service Operator 1)

EQUIPMENT: 75TC4 Cement Pumper (10033988)

43.2 JOB OUTLINE
1. Pump 1.5 m> ahead
2. Pressure test to 10 MPa
3. Pump 3.1 m® of Cement @ 1860 kg/m®
4. Pump 1.2 m® Water Behind to Balance
5. Rig out HES

433 JOB SUMMARY

Calculations show that this was a balanced plug but it did not help cure the lost
circulation problem. Another plug was needed.

4/9/2005 3
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44 BALANCED PLUG #2

44.1 JOBDATA

DATE: October 2, 2004
HOLE: 473 mm
PLUG DEPTH: 205 m
OBJECTIVE: Perform a Balanced Plug to cure Lost of Circulation
CEMENT: Class G + 40% SSA-1 + 1.0 % CaCl, @ 1860 kg/m®
PERSONNEL.: Keith Monford (Service Supervisor I)
Ron Glen (Service Operator I)
EQUIPMENT: 75TC4 Cement Pumper (10033988)

4/9/2005

4.4.2 JOB OUTLINE

1. Pump 1.5 m’ ahead

2. Pressure test to 10 MPa

3. Pump 3.1 m’ of Cement @ 1860 kg/m’
4. Pump 1.2 m” Water Behind to Balance
5. Rig out HES

443 JOB SUMMARY

After the previous plug did not cure the loss of circulation problem, 1 % CaCl2 was
added to the next plug to try and speed up the setting of the cement. The
calculations show this plug to be balanced and help cure the loss of circulation. This
plug was successful,



| s
HALLIBURT&N |
4.5 BALANCED PLUG #3
4.5.1 JOB DATA
DATE: October 11, 2004
HOLE: 473 mm
PLUG DEPTH: 845 m—~867m
OBJECTIVE: Perform a Balanced Plug to cure Lost of Circulation
CEMENT: Class G + 40% SSA-1 + 0.1% CFR-3 @ 1860 kg/m’
PERSONNEL: Luke Neville (Service Supervisor I)
Ron Glen (Service Operator I)
EQUIPMENT: 75TC4 Cement Pumper (10033988)
452 JOB QUTLINE
1. Pressure Test 7 MPa
2. Pump 2m® Water ahead
3. Pump 3 m’ of Cement @ 1860 kg/m®
4. Pump Water Behind to Balance
5. Rig out HES
SOUTH MEAGER GEOTHERMAL PROJECT, WELL #1, PLUG #2
Sturry Density {kg/m) A Pump Pressure (MPa) B
A B Pump Rate (im*/min)==—————=—— ¢ Job Total (m}—————— p| C D
2000 7T 2 | TR 200 -8
1800 1.8 -7
1600 | i 6 ;-6
1400 5
~ 14 =~
£ 1200 Elag
= 12 E: 7
1000 -3
. 1.0 !
300 -2
600 08 |,
400 : N /b R R | 0.6 .0
19:40 19:50 2000 20:10 2020 2030
1671112004 10/F 142004
Time
4/9/2005 10
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453 JOB SUMMARY
Had a slight problem with bulk delivery at the beginning of the job but was able to

get the density up for the majority of the plug. Calculations show that this was a
perfect balance and it helped cure the lost circulation.

4.6 INTERMEDIATE CEMENT JOB

4.6.1 JOB DATA

DATE;: October 13, 2004

HOLE: 444.5 mm

CASING: 339.73 mm, 107.15 kg/m, L-80 landed at 860 m

BHST: 50°C (est)

OBJECTIVE: Perform a conventional intermediate cement job

SPACER: Super Flush 102

CEMENT: Class G +40% SSA-1 +0.3% Halad-413 + 0.5% SCR-100

Density at 1860 kg/m’
(Halad-413 and SCR-100 were prehydrated in the mix water)

PERSONNEL.: Ron Beeston (Service Supervisor II)
Luke Neville (Service Supervisor I)
Ron Glen (Service Operator I)
Chris Quinton (Technical Professional)
Adam Rayne (Technical Professional)
Bob Valentine (Service Quality Leader)

EQUIPMENT: 75TC4 Cement Pumper (16033988)
15 Centralizers (Centralizer Program supplied to consultant)
339.73 mm Standard Super Seal II Float Collar
339.73 mm Standard Super Seal 1 Float Shoe
339.73 mm Centinuous Cement Head
339.73 mm 5W Top Plug

4/9/2005 H
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4.6.2

JOB OUTLINE

1. Pump 7 m® Water ahead

2. Pump 3 m’ of 10% CaCl, Water

. Pump 5 m’ SuperFlush 102

. Pump 1.5 m® Water

. Pressure Test to 25 MPa

- Pump 84 m’® of Cement @ 1860 kg/m’

. Start to Displace with 65 m> of water

. Lost Circulation, slowed rate, and stop reciprocating casing
. Got Circulation back

10. Finished Displacement, no cement returns, some Spacer returns
11. Tied into backside and pumped 10 m* down backside

12. Shut-In and WOC

0~ DN b o

o

SOUTH MEAGER GEOTHERMAL PROJECT WELL #1 » INTERMEDIATE

4/8/2005

ﬁ)S Pressure (MPa)———— B Cmb Rate (m*/min) ———
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4/9/2005

4.6.3 JOB SUMMARY

A Centralizer program was performed in OptiCem for 70% Standoff and review
with the consultant to insure optimum results. After reviewing the cement program
with Calgary, a decision was made to run a reactive spacer instead of a weighted
tuned spacer. The reactive spacer choscn was Super Flush 102. There was enough
Metso Beads on location to mix 5 m® and it was also decided to run 3 m® of 10%
CaCl; water ahead to react with the Super Flush. This helped to coat and penetrate
the formation to heal losses before cement was placed. Since there was no stab-in
float collar on location for innerstring cementing as preferred, we had to perform a
conventional cement job. We were not able to have all bulk tanks tied-in, so we had
to break off and transfer the bulk lines once during the operation. This made it
difficult for the operator to maintain density. For future jobs more “Y” connections
are necessary and a Steady flow separator is recommended to contend with the
geothermal slurries with wetability problems and dusting (health hazard from
sodium silicate). Also this will improve density consistency during mixing thus
controilmg any freewater problems which is a killer in geothermal applications. The
3m® of 10% CaCl, water and 5 m® of Super Flush 102 were mixed on the fly. To
insure a better quality spacer for next job a Batch Mixer was recommended. During
the job the cement truck became over heated, all 6 pumps began fo leak and the
downhole densometer shorted out. The water for displacement was initially going to
come from a glacial lake which was on gravity feed. This line was only feeding at
600 L/min. Therefore it was decided to tie into the ng water tank and have them
pump us water so we could displace at 1.0 — 1.2 m*/min. We lost circulation
approximately half way through the displacement (30m3). We slowed down the
pumping to 300 - 500 L/min and stopped reciprocating the casing. After doing this
for approximately 10 minutes we got circulation back but we never did get cement
to surface. There was, however, evidence of spacer and CaCl, to surface. We then,
on request of the consultant, pumped water down the backside to force the cement
past the surface casing shoe. We pumped 1.2 times the casing / casing annular
volume, then shut-in and WOC. After discussions with the consultant it was
decided that we would perform a casing/casing squeeze, then check to see if cement
would fallback, and if it does perform a top-up. We waited on cement for 7 hours
then proceeded on to the casing-casing squeeze.
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4.7 CASING-CASING SQUEEZE

DATE:

CASING:

BHST:

OBJECTIVE:

CEMENT:

PERSONNEL:

EQUIPMENT:

4/9/2003

4.7.1

472

JOB DATA

October 14, 2004

intermediate - 339.73 mm, 107.15 kg/m, L-80
Surface - 473.08 mm, 130.21 kg/m, L-80 landed at 128 m

35°C (est)

Tie into the backside and squeeze cement down the annulus. Once
cement is at the surface, stop pumping and check whether the cement
falls back. If cement falls back, perform a cement top-up.

Class G + 40% SSA-1 + 3% CaCl,
Density at 2000 kg/m°
(CaCl; was prehydrated in mix water)

Ron Beeston (Service Supervisor I1)
Luke Neville (Service Supervisor I)
Ron Glen (Service Operator I}

Chris Quinton (Technical Professional)
Adam Rayne (Technical Professional)
Bob Valentine (Service Quality Leader)

75TC4 Cement Pumper (10033988)

JOB OUTLINE

1. Pump 5 m’ Water to fill annulus

2. Pressure Test

3. Pump 6 m’ to establish injection rate
4. Pump 21 m’ of Cement @ 2000 kg/m’
5. Shutdown
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South Meager Geothermal Project Well #1 Casmg—Casmg Squeeze

Pump Pressure (MPg)=——mmeses | Punip Rate (;113/mm}
B ¢ Job Total (m’) D Sharry Density (kg/m®) === F D F
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4.7.3 JOB SUMMARY

Once a feed rate was established, 21 m3 of cement was pumped down the casing-
casing annulus. The cement was densified to 2000 kg/m3. Since the Downhole
densometer shorted out we had to use the Recirculation Densometer. After the
cement was in place, the cement began to fall back down the annulus. Therefore it
was decided that once this cement was set, a cement top-up was required. We
Waited On Cement for 5 hours and preceded to the top-up.

4/5/2005 I
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4.8 CEMENT TOP UP

4.8.1
DATE:

CASING:

BHST:
OBJECTIVE;

CEMENT:

PERSONNEL:

EQUIPMENT:

482

4/9/2005

JOB DATA

October 14, 2004

Intermediate - 339.73 mm, 107.15 kg/m, L-80
Surface - 473.08 mm, 130.21 kg/m, L-80

35°C (est)
To top up the previous cement job

Class G + 40% SSA-1 + 3% CaCl,
Density at 2000 kg/m’
(CaCl; was prehydrated in mix water)

Ron Beeston (Service Supervisor III)
Luke Neville (Service Supervisor I)
Ron Glen (Service Operator 1)

Chris Quinton (Technical Professional)
Adam Rayne (Technical Professional)
Bob Valentine {Service Quality Leader)

75TC4 Cement Pumper (10033988)

JOB OUTLINE
1. Pump 3 m” of Cement
2. Shutdown & WOC
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4.8.3 JOB SUMMARY

Once 1t was determine that the squeeze did not work as expected, a cement top-up
was perfonned with 3 m® of cement. There was no water pumped ahead or behmd
the cement to insure that no water was in the casing-casing annulus. Once 3m® of
cement was pumped the cement did not fall back. The Casing bowl valves were
closed, we waited on cement and HES rigged out.

4/9/2005 17
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South Meager Geothermal Project (WGP2004)

Section 6: Operations Time Analysis,
(RIMBase Files);

= Operations Time Analysis Data
= Qperations Time Chart

Meager Creek Development Corporation



Operations Time Analysis Meager Creek Development Corp.

Well ID: MC-6 Well Name: Meager Creck 6 Page 1
Rig: Precision #620
Total Hrs % of Total
Drill
Drilling Ahead w/ Connections 560.00 395
Directional Work 120.50 85
Running Survey Tools 44.00 31
Circutate/Condition Mud 43.50 3.1
Reaming/Underreaming 35.50 25
Totat for Drill: 803.50 56.7
Trip
Tripping Out 141.50 10.0
Tripping in 80.50 57
BHA Operations 51.00 36
Total for Trip: 273.00 19.3
BOP Ops
BOFP Nipple Up 74.50 53
BOP Nipple Down 25.00 1.8
BOP Testing 10.00 0.7
Other BOP Operations 1.00 0.1
Total for BOP Ops: 110.50 78
Cementing .
Waiting On Cement 63.50 4.5
Brilling Cement/Shoe 4.50 0.3
Secondary Cement Qperations 2,50 0.2
Primary Cement Operations 1.50 0.1
Cement Plug Operations 0.50 0.0
Total for Cementing: 72.50 5.1
Misc Other
Other Activity 55,50 3.9
Cut and Slip Drill Line 4.00 03
Rig Service 2.50 0.2
Total for Misc Other: 62.00 4.4
Evahsate
Testing Operations, DST etc 55.50 3.9
Total for Evaluate: §5.50 39
Casing
Rurnning Casing 36.50 26

Total for Casing: 36.50 2.6




Operations Time Analysis Meager Creek Development Corp.

Well ID: MC-6 Well Name: Meager Creek 6 Page 2
Rig: Precision #620

Total Hrs % of Total

Abandonment

Plugging Operations 1.50 0.1
Total for Abandonment: 1.50 0.1

Mobilize/Demob
Rigging Up 1.00 0.1
Total for Mobilize/Demob: 1.00 0.1

Total Elapsed Time for Well: 1416.00 hrs,

Total Non-Productive Time for Welk: 1.00hrs. 0.1%
Total Productive Time for Well: 1415.00hrs.  99.9%

Printed:  16:27 15-Dec-05 End of Report



Operations Time Graph Meager Creek Development Corp.

well iD: MC-6 Analysis by Operations Group
Abandonment
0% il
Casing
3%
Misc Other
4% “T;ate Mobilize/Demob
¢ ementing
5%

BOP Ops
8%

Drilf
37%

Descriptio Time - hrs %
Driki 803.50 56.74%
Trip ) 273.00 19.28%
BOP Ops ) 11050 7.80%
Cementing 7250 5.12%
Misc Other ) 62.00 4.38%
Evaluate - 5550 3.92%
Casing ' 36.50 2.58%
Abandonment 1.50 011%
Mobitize/Demob i 100 0.07%

Total Tim 1,416.00 hrs.

Printed 08 Dec 05 14:35
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Section 7: MC-{Wellhead

(Shut-in; October, 2005)
Opdated Odobe , 2oL,

Meager Creek Development Corporation



MC-6 Wellhead

{Shut-in October, 2006)

Mote : Hole cettered in floor
467 x 40" (1.02 x 1.02m) of working platform

positioned over welthead,

Working Platform

Pipe Plig Hex HD 112" NPT

Bufl Piug 3" x 5, {1/2" NPT}

Companien Flange
3800 x ALPRTS
348" M FE FY-2
Trim HWO Valve
Metal Well Sign

. J Adapter Flange
127 - 800 Serles RIFT.-2 127906 {3M) x 3-3/2" {aM)
Master Valve #f : studded RTJ

Fig Mat
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Biind Flange
3-900 REJ

Hiind Flange ™
3-800 RTJ
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DRAFT ** DRAFT ** DRAFT QQ

MC-6 Wellthead:

~ ‘As Built' Drawing (Oct. 19, 2005)

{Note : Hole centered in fioor
40" x 407 (1.02 x 1.062m) of working platform

3-1/8" 3M x 2-7{8" EUE
Companiaon Flange

127-300 x 3-1/8"-3M Adaptor Flange,
w3112 EVE Threads

127000 (IM} x 127368 (3M) x 127-900 (M)
Flow Tee

127 - 500 Series RJ FT-2
Master Valve #1

Rig Mat

positioned over welliead)

Busll Plug ¥
3-1/8" 3M Companlan Flarge

3-1/8" IM Companion Flange

Hippie

27 Balt Valve (LP}

ASDFMoy, 17, 2005



South Meager Geothermal Project (WGP2004)

Meager Creek Development Corporation



