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North Ebor Unit No.l

INTRODUCTION

The North Ebor Unit No.1 was unitized in June, 1990 for the purposes of pressure
maintenance. Water injection commenced during the same month through well 16-14-10-
29. During 1994, a second injection well was added at 9-14-10-29. Table No.1 outlines
the Unit well list. The subject Progress Report covers the operating period from January
1, 2000 thru to December 31, 2000.

DISCUSSION

1. Production Performance

Oil production averaged 2.4 m3/day during the month of January, 2000 and declined to
1.9 m3/day by December 31, 2000. The annual decline in the oil production rate for the
aforementioned period was 21%. The average annual daily oil rate during 2000 was 2.0
m3/day. Total oil production during 2000 was 731.6 m3 (down 8% from 1999). Table
No.2 summarizes the 2000 production statistics of the Unit. Appendix A outlines the
numerical production history of the Unit.

Unit water-cut at the beginning of 2000 was 52% and by year end increased to 64%.
Average monthly water-cut in the Unit was 58%. Appendix B outlines the 2000
production data of the individual wells in the Unit.

Figure No.2 outlines the historical production of the Umt. The Bakken waterflood 1s
representative of piston type displacement, after water breakthrough (watercut > 75%) the
majority of economic oil will have been recovered.

Remaining recoverable oil reserves of 4,675 m3 (29.4 M STB) are estimated from the
North Ebor Unit No.1. This will represent a total oil recovery of 46,150 m3 or 39.7% of
the total oil-in-place. This is considered as the upper end of the recovery spectrum that
can be expected from the Bakken formation with 16 hectare spacing and pressure
maintenance. Figure No.2 outlines the ultimate oil recovery prediction expected in the
Unit.

2. Reserves
The total oil-in-place in the Unit in both the upper and lower layers of the Middle Bakken

Member is estimated at 730,584 STB (116,150 m3). The oil-in-place estimates of the
individual wells are outlined in Table No.3.
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3. Recovery profiles

Current oil recovery to 2000.12.31 is estimated at 35.7% of oil-in-place (includes both
upper and lower layers). Ultimate oil recovery in the Unit is estimated at 39.7% of the
oil-in-place. Table No.3 outlines the current and ultimate recoveries of the individual
wells in the Unit. Appendix C outlines the 2000 individual well ultimate oil recovery
predictions.

4. Injector Performance

Figures No.3 and No.4 outline the wellhead injection pressures vs cumulative injection
volume for injection wells 16-14-10-29 and 9-14-10-29, respectively. From the beginning
of injection, in both cases, wellhead injection pressures have continued to increase over
the cumulative injection period. This is attributable to low matrix permeabilities
associated with the Bakken formation. The high injection pressures are also due to a low
mobility ratio identified from relative permeability testing. As a result, during a pressure
maintenance operation in the Bakken formation, as reservoir fill-up is approached, it will
become progressively more difficult to maintain injection. Further well stimulation or re-
fracturing (based on actual programs) will not correct this condition over the long term.
The 9-14-10-29 injector was abandoned during 1999, since the well had pressured up and
operationally further water injection was not viable in supporting offsetting producers.

Hall Plots were also prepared for injection wells 9-14 and 16-14-10-29 to confirm that
injection cannot be improved with further remedial programs. Figures No.5 and No.6
outline the Hall Plot’s for injectors 16-14 and 9-14-10-29, respectively. Both plots
indicate that there is no significant change in the slope of the injection profiles during the
majority of the injection history. These profiles confirm from a reservoir engineering
perspective that the high injection pressures are due to the low permeability conditions of
the Bakken “D” Pool formation. Injecting below approved maximum wellhead operating
pressures can only be maintained by either reducing the injection volumes or periodically
shutting in the injectors. This approach will lengthen the amount of time required to
achieve reservoir fill-up. As a result of high injection pressures during 2000, injection
well 16-14-10-29 was shut-in for the period from June to October, 2000.

In summary, total injection during 2000 was 2,071.1 m3 (up 456 m3 from 1999). The
average annual daily injection rate was 6.3 m3/day (up 1.4 m3/day from 1999)
Cumulative injection to 2000.12.31 was 61,2246 m3. Table No.4 summarizes the
injection data for 2000. Appendices D and E outline the historical injection records of the
0-14 and 16-14-10-29 injectors, respectively.
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5. Voidage Replacement

Table No.5 outlines the voidage calculations for the Unit. Total voidage in the Unit
during 2000 was 1,802 Rm3 (up 4% from 1999). Total injection during 2000 equalled
2,071 Rm3 (up 28% from 1999). As stated previously, injector 16-14-10-29 was shut-in
during the period June to October, 2000 due to high wellhead injection pressures. Not
withstanding the period when water injection was shut-in during Year 2000, a respectable
annual voidage replacement ratio of 1.15 was achieved in the Unit during 2000. A
cumulative voidage replacement ratio of 0.96 has been achieved in the Unit to
2000.12.31.

In summary, cumulative voidage replacement and acceptable oil recovery will be
achieved in the Unit with the remaining 16-14-10-29 injector.

6. Individual Well Performance

A review of the production performance of each of the producing wells is presented
hereafter. The analysis is referenced to the wells outlined in Appendices B and C.

a. 12-13-10-29

Oil production remained relatively flat at 0.26 m3/day at a water-cut of 86 % throughout
2000. The historical production plot indicates that 12-13 has had waterflood response
both from injectors 9-14 and 16-14. The significant increase in water-cut during 1998
indicates that water breakthrough has occurred at 12-13 with the majority of oil recovered
from this location. The 12-13 well has marginal production potential remaining, and will
continue to be produced until commodity prices indicate that this well should be
abandoned.

b. 13-13-10-29

The 13-13 well is a former Unit Bakken producer that has been re-completed in the
Lodgepole and serves to provide make-up source water for waterflood operations.

¢c. 9-14-10-29
The 9-14 well is an abandoned injector which pressured up and was operated only

periodically during 1998. There was no water injection at 9-14 during 1999, and this well
was abandoned in 1999,
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d. 15-14-10-29

The 15-14 well reached it’s economic limit in 1998 and was abandoned in November,
1998,

e. 16-14-10-29

The 16-14 injection well was the first injector in the Unit, and will continue providing
pressure maintenance in the Unit during 2001.

f. 1-23-10-29

Oil production at the beginning of the year was 1.41 m3/day at a water-cut of 19%. Water
production increased during the year with a subsequent decrease in oil production. The
oil rate at December 31, 2000 was 1.24 m3/day at a water-cut of 30%. The increase in
water-cut is attributable to the beginning of potential water breakthrough from the 16-14
injector. The 1-23 oil well is the best producer in the Unit at this time.

g. 2-23-10-29

Oil production at the beginning of the year was 0.73 m3/day at a water-cut of 37 %.
Water production increased during the year with a subsequent decrease in oil production.
The oil rate at December 31, 2000 was 0.35 m3/day at a water-cut of 76%. The increase
in water-cut is attributable to water breakthrough from the 16-14 injector. As a result of
water breakthrough during 2000, performance at 2-23 will be closely monitored during
2001,

7. Bakken Waterflood Performance Parameters

A review of the Bakken relative permeability test completed at 4-28-10-29 (from the
Bakken “A” Pool and representative of the Bakken “D” Pool) was revisited to measure
how well the existing depletion plan was performing in the Unit.

a. Fractional Fiow Curve

Figure No.9 outlines the Buckley-Leverett fractional flow curve for the Bakken “A” Pool
(this data was considered to be representative of the Bakken “D” Pool). The fractional
flow curve provides an estimate of the uitimate recovery factor with waterflooding. From
Figure No.9, the irreducible formation water saturation is about 58%. This means that
about 42% of the pore space was initially saturated with oil. After ultimate waterflood
recovery is reached, the formation water saturation will have increased to 80%. This will
result in an ultimate oil recovery of about 52% of the oil-in-place in a Bakken reservoir.
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Formation water saturation prior to breakthrough is estimated at 71% behind the flood
front. Average formation water saturation after water breakthrough is estimated at 74%
behind the flood front. The fractional flow curve suggests that once breakthrough occurs
at a given well, the majority of the oil will have already been recovered. Current average
formation water saturation of 80% is estimated behind the flood front in the areas of the
Unit where wells have watered out (13-13 and 15-14). In the northern sector of the Unit,
the water saturation behind the flood front is estimated at 65%.

Ultimate oil recovery in the Unit is projected to be about 39.7% of the oil-in-place with
the 16 hectare depletion plan. In order to achieve 52% recovery of the oil-in-place with
waterflooding in the Unit, reduced spacing would be required. Thts depletton strategy is
not economic with the oil remaining in place.

b. Flood Front Advancement

An estimate was made at what rate the flood front advances in a Bakken pressure
maintenance scheme. Table No.8 outlines the Buckley — Leverett methodology that was
used to derive initial waterflood response in a Bakken oil reservoir. Initial waterflood
response is estimated after 4 to 5 months, which corresponds well with actual field
performance. An attempt was also made to determine how long it would take to fully
sweep the entire Bakken oil column. Again, using the Buckley-Leverett approach, a total
waterflood operation time of about 15 years is forecasted (from production forecast
remaining producing life is estimated at 12.3 years). The North Ebor Unit No.1 has
compieted 10.5 years under waterflood operations.

8. Pressure Surveys

Since the Bakken reservoir has low reservoir permeability, extended shut-in periods are
required to reach the radial flow period, in order to make reliable pressure and formation
parameter assessments. As a result, no pressure surveys were conducted during 2000. The
Manitoba Petroleum Branch has waived the requirement of conducting annual pressure
maintenance surveys in recognition of this reservoir condition. However, Tundra will
consider running pressure recorder devices in new wells where this information will be
beneficial in reservoir management. Currently, running pressure buildup tests in mature
Bakken wells is not economic.
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9. Summary

The North Ebor Unit No.1 is a mature pressure maintenance project with current recovery
estimated at about 37.3 M STB/well {(does not include D&A’s). Ultimate oil recovery is
estimated at 41.5 M STB/well (D&A’s not included). Since three D&A’s were drilled
north of the Unit to define the northern extent of the Bakken “D” Pool, an ultimate
recovery of 29 M STB/well is projected under a full cycle development scenario (primary
and secondary). With current drilling and equipping costs, infill drilling on 8 hectare
spacing (recognizing full cycle development) of this resource would not be economic.
The remaining life of the Unit is estimated at 12.3 years.

CONCLUSIONS

The following conclusions are offered by Tundra Oil and Gas Ltd. in our efforts to
maximize oil recovery from the North Ebor Unit No.1:

1. Tundra will continue to monitor production and carry out the required remedial work
to achieve the recovery predictions outlined in this Progress Report.

2. Tundra is of the position that the addition of further injectors beyond 9-14 and 16-14-
10-29 is not economic (insufficient incremental oil recovery).

3. Similarly, consideration of infill drilling would not be economic without attractive
government incentives.

4. Horizontal drilling would not be practical in the Unit, since prevailing reservoir
pressures and recoveries would not yield attractive economics in the application of
this type of technology.

5. Conventional pressure buildup tests have been discontinued in the Unit, since
extended shut-in times would result in too much postponed production, which would
negatively impact on the economic performance of the Unit. As an alternative, if a
new well is drilled in the future adjacent to the Unit, a DST will be run to obtain the
average reservoir pressure in the area.

6. The 9-14 injector was abandoned during 1999, since this injector was no longer
required for pressure maintenance operations in the Unit. Well 15-14-10-29 was
abandoned in 1998 and well 12-13-102-9 is approaching it’s economic limit and will
quite likely be abandoned during 2001.

7. Enhanced oil recovery (chemical flooding) in the Bakken formation has been found to
be unattractive based on laboratory testing and a benefit/cost analysis.
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Table Neo.1
North Ebor Unit No.1l
Well List

The following wells are included in the North Ebor Unit No.1l

Well Status
12-13-10-29 WEM Producing
13-13-10-29 WPM Water Source Well
9-14-10-29 WPM Abandoned Injector
15-14-10-29% WPM Abandoned Producer
16-14-10-29 WPM Injector

1-23-10-29 WPM Producing

2-23-10-29 WPM Producing



! [ eW TGy 1£71'000Z OL NOILONGOYd 110 “WNO | ]
gw §vZ0°L = zr;osoo%__ HILVM ._s_ao 0002
gw 91eL = zo_.fo:n__om_m o .__>So 0002 ]
% 89 = haw-mm:q_.s_ 5_.:zo_>__ IDVHIAY T
Aep/gu o7 w 1o >.__<_o ._<:zz<_ 3OVHIAY
gW_ | m.oi;iw,-.__,_?ux D_PE ._ﬁok_ 5:505__ IDVYHIAY
m gu_ vos = ;EE_s_ ATHLNOW F5VEIAY
| gWw | 019 = .__o_ ATHINOW 3FOVHIAY
¥9 z9 95 65 s | €9 09 95 s5 6S 56 z§ (%) 1N0-HILVM
6l 61 1’z 61 o7 5 0z z'z zz 6'l Tz v'Z (Repjew) 110 AIVA
§°091 7161 6GrL . £lpl Zopl z'v6l 8'8el L'S¥l gesr | ol vovl Z'€Gl | {ew) ainld V1ol
g'zol £'v6 0'z8 758 | 978 £°L6 o'z8 i'ie | el (T8 £'6L £'08 {EW) ¥ILYM
L'LS LS BE9 §'LS 919 699 799 078 | e¢9 v°95 1’59 | B8eL (ew) 10
03d AON 150 1d3s ony Anr | 3nnr AV Tudv | HOHVW 33 | Nr |
| v1vd NOILONQOHd 000Z W il
] von h.__z: TTeL:E] j:t.._oz S | m
| T Z 'ON 378Vl | ]

SIX'00022NAJ0Hd



sauoz Jaddn pue Jemo| Ylog ul 808[d-Ul-10 WD peSRYG Iojor) Alaaooal Slewlin
) o SISA[BUE eu|[08p UUGl) PSJELLIlSe Ueaq @AY S9AI9Sa) Buonpoid paacid Builieiuay]
N 9'LS a0v'62 £6E G0E'06T £51°9F ¥85'08L LB1'SZZ £0t 305 8668092 SBLYLY s[E30
+'6G ¥ 65 L¥E L 1'z9 SYEPY 050 98 LL 0 L9ELL LLBEZY GOPL'D 6Z0L€ZT
zLLl Ll 00¥'¢C o'arl L9106 GEEFL ¥¥6°09 0 ¥¥6°09 TL9L°L9 BELLOL 62 0L€Z-L
- - o 9€El 991’8l 888'C LELEEL 95529 51808 1'991'8L | 1'BEB'Z 62-0L-7L 0L
6T¥ g'ay 0 6zr 0BLVE 625°S 520718 €06 zeE'LL EBLLVE | vB29S | 620LPLGL
g€z g'or s £EC LOG 9E £98'g 189861 | Zig'se 85E°06 6006°9€ 9'998'g 8Z-0L¥L6
L'ez Z'1le 0 LET £E9'8L ZO6'Z 989°08 zZo'lT ¥99°65 6'2E9'8l £Z96'C 6Z0LELEL
T8z ¥ 65 850°S LIt eLELY zTS'L 00L VP L BLS'EL zZL'LL 0'SSZ°ZY 8LlLe 6Z0LELZL
%] {%) {aLs) {%) {g.s) {Ew) {als) iaLs} (815! {918 (]
suoz Jaddn g AluQ 8uoz i1amoT 1o Buonpoig 103004 uonaipald uonoIpald 4100 dioo 4100 oooZ/lesed @ |OQOZ/LE 290 01 e
J8M0T "0B4 "38Y 101984 Asarooay paaoid Alanooay A19ao0oeY Alanoosy | |exo ] suoz Jaddn 8U07Z 19MO07] ‘poid wing ‘pold wing T
uelny wusLng Buiurewuay |1euRYN apewmn ST ! E
’ {LE'ZL'000DZ © UORONpold SARRINWNG UO pasrg) ]
| | “
ST1404d AHIAODIH [ ]
i L'ON LlINN 4083 HIHON
=
€'ON J719Vv1,

SPX'000Z03d AN

SPH'00G0ZI3HLIN



ﬁ : gw 9'v¢¢’l9  1£¢1-000¢ Ol NOILI3rNI JAILYINWND ]
gw 110'g = z_o_hmnz_ ,7_,3224 0007 TV1OL
|
gw G'eGL'es | = S.S_-mm ol zoi_kum__,z_ m_>w_h<._:s_au
W , Aepigw | g9 zo_BmL_ AIva quzz,q mwﬁm>< 0002
7ol vl 00 00 00 00 oo | 68 Lol Ll ETL 08 {Aep/g WAV
9zze 8'€8¢ 00 00 00 00 00 1851 §05¢ 9°c9¢ L'EvE ¥'eve few)vioL
'23d "AON 190 ‘1438 any Anr anne AV 11HdY HYW | 834 T
(6Z-0L-¥L-9L IPM uonsolu))

_

AHYWWWNS NOILDIrNI H3lvm 0002

_

L'ON LINN Y093

HLYON

+'ON 378VL

SIX"000Z LOArNI



_|2_

gy / cwy 96°0 = (1£Z1°000¢) HEA 'WND
- - gwy 80S'Z =(L£°¢1°000Z) 39vAIOA 13N 'WN2
j :
! Wy 002°9§ = (1£'21°000Z) NOILD3rNI 100d ‘IAIND
! _ L _
euy 8989 = {1£'21°000Z) 3I9VAIOA 1004 'WND
SL°1 692 1L0'Z 1£0°T z08'L 3LL 520’1 9 lEeL TV.LOL
£6°L 9¥'851- 9'zee 9'zee L b9l ve'L9 8'zol Lig R
£8°1 08'8Z1- B'E8T 8€8¢C 0°gs1 0L 09 V6 L'Ls | _AON
000 £6'6V1 00 00 6671 €6°£9 0z8 €9 . '100
000 Z6'vhl 00 00 61l Zi'lo g'e8 44§ | "Ld3s
000 80°8YL 00 00 1’87l 8759 978 919 . onv
00°0 8L LS 00 00 8°£G1 BY09 €16 699 AlNr
00°0 veZYL 00 00 eZvl vL°69 9'z8 z'0g aNnr
90°1 ! £6°8 1’851 L'ggl | L'ePl £0°89 118 079 AV
TR | 8ol0T 5°0SE S°0GE vEYL 2z 99 TLL €29 iHdY
89°Z ~ avzee 9'€9e 9°€9€ vl 96°69 z'i8 v'99 HYIN
ez 09'v61- L'EVE L'EVE 5'8Y1 0769 £'6L L°59 834
86°) 19°L6- v 6ve vBYT 8°LGl By LL £'08 8'ZL NYr
HHA gwy gwy gwy gwy gwy Ew gw
olLvy
IN3WIOVd3 3OVaIOA NOILI3rNI NOILO3rNI 39vdIoA 39VaIoA NOILONAOYd | NOILONQOHd
3OVAIOA 13N aaisnrav IVLOL IVIOL 1o HILYM o HLNOW
! ) €Wy €90°'L = HOLOVd JWNIOA NOILVINHO4 110 -

000Z ‘L€ 030 OL 000Z 'L NVF WOUd

[ .

SNOILYINDTVD IDVAIOA
I H

L'ON 1INN HOS3 HLYON

S'ON 379Vl

STX 0002VAIOA




- IB_
TABLE NO.6

PRESSURE SURVEYS

There were no pressure buildup tests in the North Ebor Unit No.1 during 2000.
However, fluid levels are taken periodically to ensure that the wells are pumping at
their maximum efficiency.
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TABLE NO.7

WORKOVERS

During 2000, there were primarily maintenance activities in the Unit.
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APPENDIX A

HISTORICAL UNIT PRODUCTION DATA



Production Report

Group : neborunl Date o July 19,2006 11:21:12 am
Well © neunl User : George
000000005
HistData : 06/87-12/00 OnProd : 02009
Operator Status ;o 01l
Field : Zone

N ~__Production Data from June, 1987 to December, 2000
Year Monthly Qi1 Cum Qil  AvgDaily 01l  Water Cut  Monthly Water Cum Water

... . m¥3 = m3 m3/d % m3 m3
Jun., 1987 48 48 48 0 0
Jul, 1987 144.2 149 465161  0.138443 02 02
Aug,, 1987 116.6 265.6 431852 0171158 02 0.4
Sep., 1987 119.9 385.5 3.99667 0 0.4
Oct, 1987 1452 530.7 574102 2.67982 4 4.4
Nov., 1987 2147 7454 7.2677 9.21408 218 262
Dec., 1987 1453 890.7 4.6871 434313 6.6 328
Jan., 1988 1372 1027.9 484948 4.45495 6.4 39.2
Feb., 1988 194.7 12226 9.57542 12.5289 27.9001 67.1001
Mar., 1988 471399 1694 18.1017 13.2447 71.999 139.099
Apr.1988 610701 23047 20.4134 12.8518 90.1003 229.199
May., 1988 4913 2796 17.678 13.847 78.9995 308.199
Jun, 1988 457.101 32531 15.9919 13.652 72.3012 380.5
Jul, 1988 454299  3707.4 14.9359 12.68 65.9991 446.499
Aug, 1988 4593 4166.7 14.8161 13.5955 72.3014 518.801
Sep., 1988 406801 45735 14.3156 13.4231 63.0993 581.9
Oct, 1988 416.9 4990.4 13.9939 14.3887 70.0995 651.999
Nov., 1988 398 5388.4 13.2667 12.9434 59.1997 711.199
Dec.. 1988 389.6 5778 12.5677 12.4251 55.3005 766.5
Jan, 1989 363.501 61415 124451 14.7258 62.7999 829.299
Feb., 1989 413899 6555.4 15.843 20.1202 104.299 933.599
Mar., 1989  600.2 71556 22.1954 15.5779 110.8 1044 4
Apr., 1989 542.9 7698.5 21.36 12.36 76.5999 1121
May, 1989 4702 8168.7 15.8941 17.0806 96.8997 1217.9
Jun, 1989 601.299 8770 21636 21.4427 164.2 1382.1
Jul. 1989 641301 94113 22.9036 17.7124 138.101 1520.2
Aug., 1989 666.6 100779 226606 15.9865 126.899 1647.1
Scp., 1989 575.1 10653 20.0035 17.2099 119.601 1766.7
Oct, 1989 546201 111992  18.4113 14.4504 92,3006 1859
Nov., 1989 500.3 116995  17.7621 12.0692 68.7006 1927.7
Dec, 1989 505701 122052  16.8567 14.1809 83.5994 20113
Jan, 1990 475899  12681.1 16.1094 12.4652 67.7991 2079.1
leb. 1990 410799 130919 154533 15.9688 78.1003 21572
Mar, 1990 4678 135597 153587 14.3326 783 22355
Apr., 1990 416.4 13976.1 14.2562 15.839 78.4007 2313.9
May., 1990  389.9 14366 12.9967 15.7825 73.1003 2387
Jun, 1990 421799 147878 159169 14.9713 74.3 2461.3
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Production Report

Group neborunt Date July 19,2006 11:21:12 am
Well neun | User George
000000005
o Production Data from June, 1987 to December, 2000 (cont.) B
Year Monthly Oil  Cum Oil  AvgDaily Oil  Water Cut  Monthly Water Cumn Water
. m3 m3 m3/d % m3 m3

Jul., 1990 4757 152635 15.9899 0.83314 51.9003 2513.2
Aug., 1990 453.5 15717 15.2437 14.0558 74.2005 25874
Sep., 1990 443.401 16160.4 15.4003 978248 48.1001 26355
Oct., 1990 441.101 16601.5 148686 10.5051 51.8003 2687.3
Nov., 1990 463.9 17065.4 16.0658 8.17155 41.2993 27286
Dec., 1990 460.199 175256 15.0885 10.0605 51.4997 2780.1
Jan., 1991 461.5 17987.1 15.5562 0.80642 50.1993 28303
Feb., 1991 497.601 184847 18.9562 11.0907 62.099 28924
Mar., 1991 610.5 19095.2 23.2541 12.6809 88.6989 2981.1
Apr., 199] 556.701 19651.9 19.1966 12.9563 82.9001 3064
May., 1991 5543 20206.2 18.5023 13.2772 84.9001 31489
Jun., 1991 509 20715.2 17.5517 10.9319 62.5003 32114
Juk., 1991 464.099 211793 15.47 10.1239 52.3003 3263.7
Aug., 1991 466.2 216455 15.54 11.0601 57.9994 3321.7
Sep., 1991 413.701 22059.2 14.2656 10.0416 46.1996 33679
Oct., 1991 4309 2245901 14.3633 12.556 61.8997 34298
Nov., 1991 422.001 22912.1 14.3051 12.0969 58.0999 34879
Dec., 1991 462.9 23375 15.1771 9.69174 49.6996 35376
Jan, 1992 435.201 23810.2 14.5067 8.02707 37.9995 3575.6
Feb,, 1992 4099 24220.1 14.2574 9.18993 41.5 3617.1
Mar., 1992 4233 24643.4 13.6548 10.6542 50.4993 3667.6
Apr., 1992 425701 25069.1 14.7855 10.072 477 37153
May., 1992 404.4 25473.5 13.4988 9.60725 43 37583
Jun., 1992 4373 25910.8 152325 19.2957 104.601 3862.9
Jul., 1992 4233 26334.1 14.11 19.64 103.5 3966.4
Aug., 1992 369.699 26703.8 11.9903 22,1774 105.401 4071.8
Sep., 1992 411399 27115.2 13.8286 19.9541 102.6 4174.4
Oct.,, 1992 406.999 275222 13.5666 19.2712 97.1997 4271.6
Nov., 1992 3674 27889.6 12.3496 23.4346 112.5 4384.1
Dec., 1992 365699 282553 11.8605 21.4994 100.2 44843
Jan., 1993 3594 28614.7 11.98 18.3487 20.8 4565.1
Feb., 1993 304.8 289195 10.9838 16.0964 58.4997 4623.6
Mar., 1993 371 29290.5 12.0814 19.8115 91.7 47153
Apr., 1993 310.5 29601 10.7069 22983 92.6985 4808
May., 1993 274.101 298751 9.21347 29.5641 115.099 4923.1
Jun., 1993 309.4 30184.5 10.3855 30,7427 137.4 5060.5
Jut, 1993 2121 30396.6 7.96619 37.0708 125 51855
Aug., 1993 240.899 30637.5 8.65507 37.1406 142.399 53279
Sep., 1993 265.701 30903.2 8.98143 37.8665 161.999 5489.89
et , 1993 240.8 3li44 8.02660 35.2239 131 5620.89
Nov., 1993 216.8 313608 7.31813 35.543 119.601 5740.49
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Production Report

Group neborunl Date July 19, 2006 11:21:13 am
Wwell neunl User George
000000005
_ ~_ Production Data from June, 1987 to December, 2000 (cont.)
Year Monthly Qi1  Cum Oil  AvgDaily Oil Water Cut Monthly Water Cum Water
. m3 = m3 m3/d oo m3 m3
Dee., 1993 285899 31646.7 922255 257125 98.9994 5839.49
Jan., 1994 2219 31868.6 7.53266 25,7027 76.7989 5916.29
Feb., 1994 169.999 32038.6 0.15382 28.1399 66.5997 5982.89
Mar., 1994 190 322286 6.17888 31.8167 88.6997 0071.59
Apr., 1994 208.6 32437.2 7.19309 31.7759 97.1999 6168.79
May., 1994 196.501 32633.7 6.43386 38.2552 121.8 6290.59
Jun., 1994 1918 328255 6.5854 387117 121.2 6411.79
Jul, 1994 196.299 330218 6.54331 34.5133 103.501 6515.29
Aug., 1994 181.6 332034 5.92981 24.2937 58.3001 6573.59
Sep., 1994 177.1 33380.5 6.02852 26.2613 63.0999 6636.69
Oct, 1994 186.1 33566.6 6.20334 34.8061 99.3999 6736.09
Nov., 1994 175.401 33742 5.84669 36.3236 100.1 6836.19
Dec., 1994 173.2 339152 5.63252 46.6967 151.8 6987.99
Jan., 1995 150.4 340065.6 5.0273 44.532 120.801 7108.79
Feb., 1995 1422 342078 5.18662 44399 113.601 7222.39
Mar., 995 158 201 34366 520112 37.999] 97.0006 73194
Apr., 1995 188.801 34554 8 6.91788 40.2048 127 7446.4
May., 1995 2068 34761.6 6.67097 41.5712 147.2 7593.6
Jun, 1995 187.9 349495 0.4148 39.1411 120.9 77145
Jul., 1995 180.6 35130.1 5.98673 47.5196 163.6 7878.1
Aug., 1995 161.199 35291.3 5.19998 50.6623 165.6 80437
Sep., 1995 144.7 35436 4.82334 59.7166 214.6 82583
Qct., 1995 141.1 35577.1 4,70334 51.0469 147.2 84055
Nowv., 1995 117.8 35694.9 4.10335 49.6039 116 85215
Dec., 1995 134.601 35829.5 4.55629 47.6766 122.701 86442
Jan., 1996 150.501 35980 4.89433 48 868 143.9 8788.1
Feb., 1996 133.3 361133 471858 49.3047 129701 8917.8
Mar., 1996 153.1 362064 495203 46.551 133.4 9051.2
Apr., 1996 139.6 36406 465332 49.5555 137.2 91884
May ., 1996 130.5 36536.5 4.34999 51.4759 138.499 9326.9
Jun., 1996 144.9 36681.4 5.10662 53.4423 166.4 94933
Jul., 1996 1345 368159 437993 53.2063 153 9646.3
Aug., 1996 136.1 36952 4.5941 51.2949 143.4 9789.7
Sep., 1996 137.001 37089 45858 51.4244 145.099 9934.8
Oct , 1996 133.301 372223 4.30002 50.7461 1374 10072.2
Nov., 1996 110.9 373332 382414 53.3531 126.9 10199.1
Dec., 1996 111.1 374443 3.61299 55.8144 140.4 103395
Jan., 1997 112.9 375572 37271 50.2314 114 104535
Feb., 1997 108.301 37665.5 4.05494 48.6374 102.6 10556.1
Mar., 1997 121.3 37780.8 3.91291 528273 135.9 10692
Apr., 1997 114.7 37901.5 3.82332 56.9175 151.6 10843.6
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Group
Well

Year
May., 1997
Jun., 1997
Jul., 1997
Aug., 1997
Sep., 1997
Oct,, 1997
Nov., 1997
Dec., 1997
Jan., 1998
Feb., 1998
Mar., 1998
Apr., 1998
May., 1998
Jun., 1998
Jul., 1998
Aug., 1998
Sep., 1998
QOct., 1998
Nov., 1998
Dec., 1998
Jan., 1999
Ieb., 1999
Mar., 1999
Apr., 1999
May., 1999
Jun., 1999
Jul., 1999
Aug., 1999
Sep., 1999
(ct., 1999
Nov., 1999
IDec., 1999
Jan., 2000
Feb., 2000
Mar., 2000
Apr., 2000
May., 2000
Jun., 2000
Jul., 2000
Aug., 2000
sep., 2000

Production Report

neborun] Date July 19,2006 11:21:13 am
neunl User George
(000000005
Production Data from June, 1987 to December, 2000 (cont)
Monthly Oil  Cum Oil  Avg Daily Oil Water Cut  Monthly Water Cum Water
. m3 m3 m3/d % m3 m3
122.8 380243 409333 53.6669 1423 10985.9
118.399 381427 3.94665 54.9015 144.199 11130.1
1234 38266.1 3.98004 50.5699 126.301 11256.4
1248 38390.9 4.16001 49.6055 122.9 11379.3
129 401 385203 431336 47.8745 1189 114982
1494 38669.7 481935 450021 1223 11620.5
130 38799.7 451521 39.9155 86.4002 11706.9
1151 38914.8 371291 53.8382 1343 118412
95.8002 390106 3.09033 58.0268 132.5 11973.7
101.001 39111.6 3.74077 50.7447 104.1 12077 8
98.4008 39210 3.24844 51.9418 106.4 121842
836.9 392969 2.89667 48.2936 312 122654
88.3 39385.2 2.94333 46.5387 76.9 123423
90.7 394759 3.02333 44.6842 733 124156
100.5 39576.4 324194 50.2119 101.4 12517
93.9 396703 3.13872 52.8031 105.1 12622.1
65.5 397358 2.18333 57.5395 888 12710.9
79.4 39815.2 2.56129 56.2185 102 12812.9
09.2 308844 238621 54.5823 832 12896.1
708 399552 230244 56.6864 92.7 129888
54.1 40009.3 1.77135 55.389 67.2 13056
492 40058.5 1.8566 55.9031 62.4 13118.4
52.8 401113 1.71475 55.6566 66.3 131847
66.9 40178.2 2.33372 37.1138 39.5 132242
48.2 40226 4 1.55484 56.011 61.4 13285.6
56.9 40283.3 2.00235 64.1134 101.7 13387.3
60 403433 1.97531 64.9841 111.4 13498.7
835 40426 .8 2.69355 50.6391 857 13584 4
82.5 40509.3 275 472397 73.9 136583
78.8 40588.1 2.62667 493138 76.7 13735
78.1 406662 2.60333 49 6668 771 13812.1
807 40746.9 2.60323 47756 73.83 138859
72.9 40819.8 235161 52.4042 80.3 13966.2
65.1 40884.9 2.24483 54.906 793 14045.5
56 4 40941.3 1.85171 59.001 812 14126.7
62.3 41003 .6 2.15758 553296 772 14203.9
64 41067.6 2.15428 35.8816 81.1 14285
56.2 411238 1.97482 59.4995 826 14367.6
569 41180.7 1.93702 63.0896 97.3 14464.9
61.6 412423 2.0087 572708 826 14547.5
57.5 412998 1.9382 59.2958 838 146313

Page: 4 of 4



APPENDIX B

2000 INDIVIDUAL WELL PRODUCTION DATA
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APPENDIX C

INDIVIDUAL WELL ULTIMATE RECOVERY PREDICTIONS
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APPENDIX D

9-14-10-29 HISTORICAL INJECTION DATA



Group
Well

Hist.Data
Operator
Field

ncborunt

Production Report

Tundra North Ebor Unit No. 1 WIW (9-14-10-29
00/09-14-010-29W1/0

02/88-12/9%

Date
User

On Prod
Status
Zone

July 19,2006 11:17:37 am
George

02/09
Unknown
60D

Production Data from January, 1994 to December, 1999

Year

Jan., 1994

Feb., 1994
Mar., 1994
Apr., 1594
May., 1994
Jun., 1994

Jul., 1994

Aug., 1994
Sep., 1994
Qct., 1994
Nov., 1994
Dec., 1994
Jan., 1995

Feb., 1995
Mar., 1995
Apr., 1995
May., 1995
Jun , 1995

Jul., 1995

Aug., 1995
Sep., 1995
Oct., 1995

Nov., 1995
Dec., 1995
Jan., 1996

Feb., 1996
Mar., 1996
Apr., 1996
May., 1996
Jun., 1996

Jul., 1996

Aug., 1996
Sep., 1996
Oct., 1996
Nov., 1996
Dec., 1996
Jan , 1997

_.omd
234899
655.099
6343
660.001
0353
587.499
3294
183.9
405501
475
4(}1.401
2522

504.501
119.9
510.401
3825
3749
322,701
369.101
349.801
316.4
305.9
306.2
260.6
1141
134.999
3325
2476
217.2
193.2

189
168.001

213

2222
218.601

m3/d

8.38926
21.1322
21.1433
21.2903
211767
18.9516
10.6258
6.13
13.0807
15.8333
12.9484
8.13547

16.2742
3.99665
16.4645
12.75
12.0936
10.4097
12.3034
11.2839
10.5467
9.86773
9.87743
8.98621
3.68064
4.49998
10.7258
8.25334
7.00645
6.23227
6.30001
5.41937
7.09999
7.16774
7.05163

Month Water Inj Cal Day Water Inj Cum Water Iny

~m3

234899
889.999
15243
21843
2819.6
3407.1
37365
39204
43259
4800.9
52023
5454.5

5959
6078.9
6589.3
6971.8
7346.7
7669.4
8038.5
83883
8704.7
9010.6
9316.8
9577.4
9691.5
98206.5

10159
10406.6
10623.8

10817

11006

11174

11387
11609.2
118278

Page: 1o0f2



Group
Well

Year

Feb., 1997
Mar., 1997
Apr., 1997
May., 1997
Jun., 1997

Bul., 1997

Aug., 1997
Sep., 1997
Oct., 1997
Nov., 1997
Dec., 1997
Jan., 1998

Feb., 1998
Mar., 1998
Apr., 1998
May., 1998
Jun., 1998
Jul., 1998

Aug., 1998
Sep., 1998
Oct., 1998
Nov., 1998
Dec., 1998
Jan., 1999

Feb., 1999
Mar., 1999
Apr., 1999
May., 1999
Jun., 1999

Jul., 1999

Aug., 1999
Sep., 1999
Qct., 1999
Nov., 1999
Dec., 1999

neborunl
Tundra North Ebor Unit No. 1 WIW 09-14-10-29
00/09-14-010-29W1/0

~ Production Data from January, 1994 to December, 1999 (cont.)

Production Report

Date
User

July 19,2006 11:17:37 am
George

Month Water Inj  Cal Day Water Inj Cum Water Inj

- m3 m3/d m3
157.001 560717 119848
431.799 13.929 12416.6
450.6 15.02 12867 .2
298 9.93334 13165.2
12.4004 0.400014 131776
2998 9.67096 13477 4
3899 12.5774 13867.3
15%.001 5.6786 140263
0 0 14026.3
0 0 14026.3
0 0 140263
80.2006 267335 14106.5
3767 12.1516 14483 2
377.6 12.1806 14860.8
23.0998 0.769993 14883.9
0 0 14883.9
0 0 148839
0 0 14883.9
0 0 148839
0 0 14883.9
0 0 148839
0 0 14883.9
0 0 148839
0 0 148839
0 0 14883.9
0 0 14883 .9
0 0 148839
0 0 14883 .9
0 0 14883 .9
0 0 14883.9

Page: 2 of2



APPENDIX E

16-14-10-29 HISTORICAL INJECTION DATA



Group
Well

Hist.Data
Operator
Field

Year

Jan., 1990

Feb., 1990
Mar., 1990
Apr., 1990
May., 1990
Jun., 1990
Jul, 1990

Aug., 1950
Sep., 1990
Oct., 1990
Nov., 1990
Dec., 1990
Jan., 1991

Feb., 1991
Mar., 1991
Apr., 1991
May., 1991
Jun., 1991

Jul, 1991

Aug., 1991
Sep.. 1991
Oct., 1991

Nov., 1991
Dec., 1991
Jan., 1992

Feb., 1992
Mar, 1992
Apr., 1992
May., 1992
Jun., 1992
Jul., 1992

Aug., 1992
Sep., 1992
QOct , 1992
Nowv., 1992
Dec., 1992
Jan., 1993

neborunl

Production Report

Tundra North Ebor Umit No. | WIW 16-14-10-2
00/16-14-010-29W1/0

06/87-12/00

Date
User

On Prod
Status
Zone

July 19, 2006 11:19:00 am
George

02/09
Unknown
60D

Production Data from January, 1990 to December, 2000

Month Water Inj  Cal Day Water Inj  Cum Water Inj
m3

572.6
651.7
555.1
664.6
419.9
644.1
716.7
647.7
6158
614.6
529
341
421
400.6
3242
258.2
338.7
638.1
601.3
5725
651.9
634
646.8
553.2
6377
652.5
627.1
649.6
3299
4927
5904

m3/d m3
18.471 572.6
21.6226 12243
18.5033 1779.4
21.4387 2444
13.9967 2863.9
207774 3508
23.1194 42247
23.1321 48724
19.8645 54882
20.4867 6102.8
17.0645 6631.8
11.3667 6972.8
1.35806 7014.9
12.9226 7415.5
10.8067 77397
8.32903 7997.9
11.29 8336.0
20.5839 89747
19.3968 9576
19.7414 10148.5
21.029 10800.4
21.1333 11434.4
20.8645 12081.2
18.44 12634 .4
20.571 13272.1
21.0484 139246
20.9033 145517
20.9548 15201.3
10.9967 155312
15.8935 16023.9
19.0452 16614.3

Page: 1 of 4



Group
Well

neborunl

Production Report

Tundra North Ebor Unit No. 1 WIW 16-14-10-2
00/16-14-010-29W1/0

Production Data from January, 1990 to December, 2000 (cont.)

Iate
User

July 19, 2006 11:19:00 am
George

Year

Feb., 1993
Mar., 1993
Apr., 1993
May., 1993
Jun., 1993

Jul, 1993

Aug., 1993
Sep., 1993
Oct., 1993
Nov., 1993
Dec., 1993
Jan., 1994

Feb., 1994
Mar., 1994
Apr., 1994
May., 1994
Jun., 1994

Jul |, 1994

Aug., 1994
Sep., 1994
Oct,, 1994
Nov., 1994
Dec., 1994
Jan., 1995

Feb_, 1995
May., 1995
Apr., 1995
May., 1995
Jun., 1995

Jul., 1995

Aug., 1995
Sep., 1995
Oct., 1995
Nov., 1995
Dec., 1995
Jan., 1996

Feb., 1996
Mar., 1996
Apr., 1996
May., 1996
Jun., 1996

Month Water Inj Cal Day Water Inj Cum Water Inj

_.om3
578.7
6213
598.9
6413
614.4
6251

548

606
637.1
612.9
630.7
623.1
321.6

825
2558

448
461.6
397.6
240.9
3437
4304
398.4
192.2
225.9
418.6

2242
405.2
421.3
4194
456.4
410.6

397
412.5
453.8
4178
3979
418.8

437
4559
427.8

m3/d m3
20.6679 17193
20.0419 178143
19.9633 18413.2
206871 19054.5
2048 19668.9
20.1645 20254
17.6774 20842
202 21448
20.5516 22085.1
2043 22698
203452 233287
20.1 239518
11.4857 24273 4
266129 24355.9
8.52667 24611.7
14.4516 250597
15.3867 255213
12.8258 25918.9
7.771097 261598
11.4567 26503.5
13.8839 26933.9
13.28 273323
6.2 27524.5
7.2871 27750.4
14.95 28169
747333 283932
13.2 28802.4
14.0433 292237
13.529 29643.1
147226 30099.5
13.6867 30510.1
12.8065 30907 .1
13.75 313196
14.6387 317734
13.4774 321912
13.7207 32589.1
13.5097 33007.9
14.5667 334449
14.7065 339008
14.26 343286

Page: 2 of 4



Group
Well

Year

Jul., 1996

Aug., 1996
sep., 1996
Oct., 1996
Nov., 1996
Dec., 1996
Jan., 1997

l'eb., 1997
Mar., 1997
Apr., 1997
May., 1997
Jun., 1997

Jul., 1997

Aug., 1997
Sep., 1997
Oct., 1997
Nov., 1997
Dec., 1997
Jan., 1998

Feb., 1998
Mar., 1998
Apr., 1998
May., 1998
Jun., 1998
Jul., 1998

Aug., 1998
Sep., 1998
Oct., 1998
Nov., 1998
Dec., 1998
Jan,, 1999

I'eb., 1999
Mar., 1999
Apr., 1999
May., 1999
Jun., 1999

Jul, 1999

Aug., 1999
Sep., 1999
Oct., 1999
Nov., 1999

neborun|

Production Report

Tundra North Ebor Unit No. | WIW 16-14-10-2
00/16-14-010-29W1/0
Production Data from January, 1990 to December, 2000 (cont.)

Date
User

Juiy 19, 2006 11:19:00 am
George

Mohth Water Inj  Cal Day Water Inj  Cum Water Inj

m3 _m3/4d m3
290 9.35484 34618.6
4324 13.9484 35051
4433 147767 354943
3753 12.1065 35869.6
429.5 14.3167 36299.1
440 14.1935 36739.1
460.7 148613 37199.8
376.5 13.4464 375763
326.6 10.5355 379029
371 12.3667 382739
386.2 12.4581 38660.1
364.4 12,1467 39024.5
352 11.3548 39376.5
379.6 12.2452 39756.1
358.4 11.9467 40114.5
348.5 11.2419 40463
363.5 12.1167 40826.5
3526 113742 41179.1
363.1 117129 41542.2
320.4 11.4429 41862.6
338.1 10.9065 42200.7
3138 10.46 42514.5
319.6 10.3097 42834.1
267.1 8.90333 43101.2
362.9 11.7065 434641
350.1 11.2935 43814.2
333.1 11.1033 441473
355.4 11.4645 44502.7
3398 11.3267 44842.5
351 11.3226 45193.5
367.9 11.8677 45561.4
3337 11.9179 458951
369.8 11.929 46264.9
3577 11.9233 46622.6
186.1 6.00323 46808.7
0 0 46808.7
0 0 46808.7
0 0 46808.7
0 0 46808.7
0 0 46808.7
0 0 46808.7

Page: 3 of 4



Group
Well

Year

Dec., 1999
Jan., 2000

Feb., 2000
Mar., 2000
Apr., 2000
May., 2000
Jun., 2000

Jul., 2000

Aug., 2000
Sep., 2000
Oct., 2000
Nov., 2000
Dec., 2000

Month Water Inj  Cal Day Water Inj  Cum Water Inj

neborunt

Production Report

Tundra North Ebor Unit No. | WIW 16-14-10-2
00/16-14-010-29W1/0

Production Data from January, 1990 to December, 2000 (cont.)

Date
User

July 19, 2006 11:19:00 am
George

m3 m3/d m3
0 0 46808.7
2494 8.04516 47058.1
3431 11.831 47401.2
363.6 11.729 47764.8
350.5 11.6833 481153
158.1 5.1 482734
0 0 48273.4
0 0 482734
0 0 482734
0 0 482734
0 0 48273.4
2838 9.46 48557.2
322.6 10.4065 48879 8

Page: 4 of 4



