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ABSTRACT RESERVOIR EVALUATION

This study employs an integrated approach to derive reservoir parameters and provides an overview of Tuk M-18 Kurk M-15 Paktoa C-60 Ellice Field
etrophysical characteristics for post-2000 conventional discovered oil and gas accumulations in the Beaufort- . . . . . . N . . : . : . .
p p y_ _ p _ 9 o Tuk M-18 well was drilled by Devon Canada Corporation to a total depth of 2966 m, and Kurk M-15 well, located approximately 150 km north-northwest of Inuvik, was drilled Paktoa C-60 well is the only offshore well drilled in the Beaufort-Mackenzie Basin Ellice 1-48 well was drilled by Chevron Canada Resources in 2004 to a total depth of 3806 m (3751 m TVD), and was completed and tested in 2005. The well is located on
Mackenzie Basin. The evaluated wells include Tuk M-18, Kurk M-15, Paktoa C-60, Olivier H-01, Langley E-07 and K- was spudded on December 24th, 2001. The well penetrated the Iperk and Aklak sequences, vertically to a final total depth of 3093 metres by Petro-Canada and Devon Canada since 1990. It was drilled by Devon Canada Corporation in 2005-06 to a total depth of Ellice Island in the Mackenzie Delta and mainly targeted the Aklak and Taglu sequences. In 2009, NEB confirmed the significant discovery (NEB, 2009). Potential hydrocarbon
30 (Langley field), Ellice 1-48 and J-27 (Ellice field), Umiak N-05 and N-16 (Umiak field). Petrophysical models are and the Mason River, Smoking Hills, Mount Goodenough, Kamik, McGuire, and Martin Creek Corporation (formerly Anderson Exploration Ltd.) in February of 2001. It penetrated the Iperk, 2382 m (2365 m TVD), and is located 31 km NW of Garry Island, and 180 km NW of zones are interpreted from log analysis in Taglu sandstones characterized by good porosity (22% on average) and permeability (~120 mD on average). For DST#2, the maximum
developed for the evaluation of reservoir properties, including lithology, porosity, permeability and water saturation formations_, and ittermina’Fed_within the Husky Forma_tion. The primary targets of the well were Taglu gnd Aklak sequences. The principal objective of this exploratory we_II was to evaluate Inuvik (Fig. 1). The well p(?netrateq thg Iperk, Mackenzie Bay, Kugmallit, Richards, and gas to §urface i.s 95le 10° m’ per day, and 52.23 m’ of condensate was recovered. Fig. 12 illustrates well logs and mud gas log, calculated porosity, permeability and water
using core-calibrated log data. Potential oil and gas zones are identified using specified porosity and water saturation the potential gas reservoirs in the Cretaceous Kamik sandstone and the shallower Tertiary potential gas reserves held in the Taglu Sequence; a secondary objective was the Aklak Taglu sequences. The primary objective of this well was to evaluate the hydrocarbon saturation, and identified potential gas zones, as well as production test results for the Taglu Sequence. No hydrocarbon potential is identified for the Aklak Sequence.
cut-offvalues (>10% porosit '<45o/ Sw) Aklak section. Sequence. The Kurk M-15 well was reported as a significant discovery (NEB, 2009, 2013; potential of the Taglu Sequence in the Paktoa structure; the secondary objective was to Ellice J-27 well was drilled by MGM Energy Corporation to a depth of 2102 m (1999.4 m TVD) from December of 2008 to January of 2009. The well penetrated the Iperk,
= o o ; . . . . I I - . . . . . . . . e . .
p Y Calibrated by core analysis results (Fig. 3), petrophysical parameters are calculated and Northern Oil and Gas Branch, 2010). eyal_ugte thg shallowgr Kugmallit Sequenqe. The Paidosa C-60 well was c!eclared asa Kugmallit, Richards, Taglu and Aklak sequences, and was perforated and tested in both the Aklak and Taglu sequences, yielding gas and demonstrating a significant discovery in
Most of the log-identified petroleum zones in the ten wells occur primarily in the Paleogene Taglu and Aklak potential gas zones are identified primarily for the fine to medium-grained sandstone with Figure 5 presents well logs, a gas log, calculated petrophysical parameters, and identified significant discovery in the Beaufort Sea with 38 x 10° m” of recoverable oil (240 million Mackenzie Delta (NEB, 2009, 2013), with a contingent resource estimate of 9.3 x 10° m° of natural gas (Northern Oil and Gas Branch, 2009). Log analysis results indicate four
' ' ' il ' ' ' interbedded siltstone of the Kamik Formation. From log analysis, the effective porosity values ossible hydrocarbon zones. From log analyses results and sample descriptions, the barrels) (Oil&gas Journal, 2007; NEB, 2009; Drummond, 2009). ossible hydrocarbon zones. One gas zone occurs in the Taglu medium-grained sandstone characterized by 20% average porosity and 70 mD average permeability. Three
sequences in sandstone reservoirs of good porosity and permeability, or in shaly sandstone and siltstone reservoirs | | | » | _ IS & _ | oo it _ o | _ _ _ _ _ ANt _ _ a
with fair to good porosity and permeability. However, major identified gas zones in the Tuk gas field occur in sandstone predominantly vary from 15 to 20% with the maximum > 25%. The calculated permeability interpreted conventional hydrocarbon zones occur mainly in three intervals. Interval #1 Log analysis results indicate that the identified main reservoir in the Upper Taglu potential gas zones mainly occur in the fine to medium-grained sandstones within the Aklak Sequence, with average porosity of 16 to 20% and permeability of 10 to 200 mD, and
£ | C Kamik E . G ’ _ _ 6 _ values are mainly between 10 and 2000 mD, showing a similar range to those from core (1342-1554 m) is in the lower Middle Taglu Sequence and includes fine to medium-grained Sequence consists predominantly of unconsolidated fine to coarse-grained sandstone high gas saturation (80% in average). The production tests indicate that the Aklak gas zone and Taglu gas zone flowed at a maximum rate of 1083 x 10’ m’°/d and 632 x 10° m°/d,
of the Lower Cretaceous Kamik Formation. Good quality gas zones in the Tuk M-18 well occur in fine to medium- analysis results (Fig. 4). In the identified gas zones, water saturations are very low with sandstone reservoirs with average values of 22% porosity and 100 mD permeability that and siltstone with minor carbonaceous minerals. Well testing DST#4 indicates oil was respectively. Fig. 13 shows combined well logs and calculated petrophysical parameters, mud gas log, and production test results.
grained sandstone with good porosity (21% on average), excellent permeability (mainly between 10 and 2000 mD), indications of significant invasion by resistivity logs. Density-neutron porosity crossover decrease at greater depth to 18% porosity and 20 mD permeability in very fine to fine-grained recovered at a flow rate of 190 m’ per day. Fig. 9 illustrates a composite plot, consisting ELLICE 1-48/3001486910135450 ELLICE J-27/300J276910135450
and high gas saturation (90% on average), and with restricted flow test rates up to 860,000 cubic meter of natural gas occurs in most of the gas zones, with large separation between Sxo and Sw. Gas peaks also sandstones. Interval #2 (1588.5-1898.6 m) contains very fine to fine-grained sandstone in of well log data and petrophysical analysis results for the well. ] coromion | oo | roryiosd sy | pay [ varosusio] rameaiiy | WaiGoeioos| ooy | roe | 1o Fm, | CoTesion | Dot | PorosiyLogs]  Resisthiy | Porosly | WaterSsatop  Permestilly Mud Oas Logy  Lioloay | Stk et
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per day. In the Paktoa C-60 well, the only significant discovery drilled in the Beaufort Sea since 1990, an oil zone is . Jas 109. A fa . . . p ot Jiu =€q Brage porosity of 13% and a permeability PAKTOA C-60/300C606940136150 Seale—%—a [T Gu | e | R = B - I I U R o
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properties with an average porosity of 25% and maximum permeability of 10 to 100 mD. This log interpretation is 586 x 10° m’/d during the cleanup period, and 290 x 10° m’/d for the main flow period; for to fine-grained sandstones with hydrocarbons in the Aklak Sequence that have lower s T T . b | SFIN it | ] u e i i
consistent with drill stem tests that recovered oil from this interval. DST#2 (2643.2 - 2649.02 m TVD), the final gas rate is 860 x 10° m’/d for the cleanup period average porosity (15%) and permeability (~10 mD) but higher total gas in mud. Ta——— { ------ o _om wo s do s dn _w oo B W IRy 5 5 i —
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significant resource potential for future discoveries. The first discovery well, Atkinson H-25, was drilled in the 4 4 . o ForAklak Sequence and = s0 =5 | =R == = BE: 3¢ a1 i nuNRRARRRRRRRRRRRRRRERL 1 W T BT i :
: : : : . ey : - : > e Ky = 4.7792*10°%6° %" _ = 2 - B = T IR EE RS -
Mackenzie Delta in 1969 and recovered oil, prompting an initial phase of exploration. Offshore drilling in the Beaufort -, ° 8 .. R 0.8509 } i : - = — = REN i e ) | | i) 1]
. . : . | 1 ° * Aklak = T i 1200 > H = — JERR ol I T o gl HE=4 Il
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Since 2000, more than 25 new petroleum exploration wells have been drilled, resulting in ten significant range mainly from 10 to >1000 mD for Kamik Formation, and from 0.01 to 10 mD for Aklak Sequence and Martin Creek Formation, all - LLE “ARN A s NBSEESERNN = = < C 1 a00 3§ I e | B
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the discovered reCOverable Oll mean Value was estimated to be 327 X 106 m3 21 bl”lOn barrels Chen et a|_ 2007 _ f =z /;:,D B Taglu Sequence (upper panel), and Aklak Sequence (lower panel). =] 1800 T *’*L*: ************************************ T 2 _ang ey B well was (_jn”ed by Chevron Canada Resources In 2003 to a total depth of 1390 m (1 222.3m TVD) in the Mackenzie Delta on the edge of the Beaufort Sea’
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Basi . sals indi . Y . . . . _ £ % RA: IS i - == and it penetrated the Iperk, Richards and Taglu sequences. The main target of the well was the Taglu Sequence. Chevron Canada reported that the Langley K-30 well had
asin-wide appraisals indicate high potential for undiscovered conventional oil and gas (Dixon et al., 1994; Osadetz et N sl ARl i = L aealll i ) Al =3 anyjlling a8 ] encountered commercial quantities of natural gas (Chevron Texaco, 2003; Daily Oil Bulletin, 2003). NEB declared it a significant discovery (NEB, 2007, 2009, 2013). Gas zones
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al., 2005; Chen et al., 2007). However, no oil and gas resource estimates in conventional reservoirs are publicly 3 ? il - § - &5 g 014 GR - gammma ray SP - spontancous potential S - water saturation | =AE ? 2 L i = are identified from log analysis in shallow part of the Taglu Sequence. The reservoir section consists predominantly of fine to coarse-grained sandstone and grey claystone, with
available thatinclude the ten recent discoveries since 2000 Y I . ) 5 il S R L R BS - bit size, CALX - caliper X S,, - water saturation in the flushed zone SIS —— quartz, chert and lithic grains (Datalog Canada Ltd., 2003). Log analysis results indicate that the average porosity is about 25%, estimated permeability values range mainly from
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(Table 1). The primary objectives are to determine reservoir properties including lithology, porosity, permeability and > b L0 | | - NPHI - opioial meutron norosit K" measured core maximum(iaermeability 3 F - == angley - a vertical well, was drilled by MG ergy Corporation during the 2007-2008 winter progra e lackenzie Leta, a total depth of 1355 m. The
. . . . = = e —— 55 o 2 pOrosity o MAX o ar] . . 1N ; § B Langley E-07 well penetrated the Iperk, Richards and Taglu sequences, and it is located approximately 15 km southeast of the existing Langley K-30 discovery. The primary
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