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Penetrated the Bakken.
Completed in Bakken.
Produced or Producing from Bakken.

Wells injecting water in Bakken.

Currently COOP from Bakken.




Y on D
Discovery Well 13-21-10-29 WPM:
® On production on October, 1985.
® Initial Prod. 8.5 m3/day oil & 0.2 m3/day water.
® Cumulative Prod. 11,668 m3 oil & 352 m3 water.

Total Bakken Production:
® Prod. 104 m3/day oil & 140 m3/day H20 (59 wells).
® 1.8 m3/day/well 0il & 2.4 m3/ day/well water
® Cum. Prod. 182,270 m3 oil & 132,763 m3 water.
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DALY BAKKEN POOLS (NON-CONF.
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@ 6 & 6

On production on October 1985.

15% - 20% Decline rate per Year.

Waterflood Implemented in 1992.

Current Prod. 50 m3/day oil & 73 m3/day water
23 wells). _

2.2 m3/day/well oil & 3.2 m3/day/well water.

Cum. Prod. 83,776 m3 oil & 65,321 m3 water.
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On production - February 1986.

+ 20% Decline Rate per Year.

Current Prod. 2.7 m3/day oil & 3.5 m3/day water
(9 wells).

0.3 m3/day/well oil & 0.4 m3/day/well water.

Cum. Prod. 16,029 m3 oil & 8,692 m3 water.
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"D" Pool Production Data

On production - December 1986.

+ 20% Decline Rate per Year.

Current Prod. 23 m3/day oil & 42 m3/day water
(12 wells). _

1.9 m3/day/well oil & 3.5 m3/day/well water.

Cum. Prod. 70,766 m3 oil & 50,496 m3 water.
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On production - July 1992.
Prod. 13.5 m3/day oil & 1.5 m3/day water
(6 wells).

2.25 m3/day/well oil & 0.25 m3/day/well water.

Cum. Prod. 6,583 m3 oil & 1,168 m3 water.
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On production - August 1993.
Prod. 6.6 m3/day oil & 5.0 m3/day water
(4 wells).

1.65 m3/day/well 0il & 1.25 m3/ Qm.%\im: water.

Cum. Prod. 1,988 m3 o0il & 1,819 m3 water.
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water

:..2: Nummm Wﬁmﬁmm&mﬁ bmmﬁ

On production - November 1993.
Current Prod. 3.5 m3/day oil & 11.5 m3/day

(3 wells).
1.7 m3/day/well oil & 3.8 m3/day/well water.

Cum. Prod. 821 m3 oil & 3,178 m3 water.
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BAKKEN FACTS

» DISCOVERY WELL 13-21-10-29 DRILLED IN 1985

» BAKKEN ACTIVITY 1993-95

WELLS DRILLED 17
WELLS RE-ENTERED 9
WELLS DEEPENED 20
» NUMBER OF BAKKEN POOLS 13
» BAKKEN PRODUCERS (DEC/94) 59
» 1994 BAKKEN OIL PRODUCTION 29 596 m3

» CUMULATIVE BAKKEN PRODUCTION 179 869 m3

» REMAINING PROVEN BAKKEN RESERVES 95 186 m3




BAKKEN RESERVOIR PROPERTIES

DEPTH 800-950 m
INITIAL RESERVOIR PRESSURE 7900-8750 kPa
BUBBLE POINT PRESSURE 2376 kPa (abs)

PRIMARY RECOVERY/DRIVE MECHANISM \
- OIL EXPANSION ABOVE POINT BUBBLE
- SOLUTION GAS DRIVE

OIL DENSITY 40-43 °API
SOLUTION GOR 17.7 m3/m?3
FORMATION VOLUME 1.06 rm3/m3




BAKKEN POROSITY AND WATER
SATURATION DETERMINATION

The Middle Member is composed mainly of quanz,
clay minerals (principally illite) and dolomite, with
minor amounts of anhydrite, caicite, halite, feld-
spars, hematite and pyrite®.

Dolomite is the most abundant intergranular mate-
rial and occurs as the primary cementing material
and also in the form of microcrystalline fines. The
amount of clay minerals and dolomite increases
upwards through the Middle Member®.

in the lithologically complex Middle Member, it is
difficult to accurately determine porosity and water
saturation. Conventional log analysis techniques
result in erroneous porosity and water saturation
values. A correlation between core and log poros-
ity has been developed to determine total porosity
for the Middle Member®:

@71 = 0.82Dp + 0.08 ON + 0.023

- Where: @t = total porosity, {fraction)
@p = density porosity, (fraction),
limestone scale
@n = neutron porosity, {fraction),
limestone scale

The Waxman-Smits shaly sand model has been
used to successfully calculate water saturation for
the Middle Member. In recognition of the complex-
ity of this model, a modified Archie equation has
been developed that yields water saturations
within + 3.0% of those calculated by the Waxman-
Smits equation™:

Sw = [ 0.59 Rw } 05
601'74 Ry

Where: Sw = water saturation, {fraction)
@p = density porosity, {fraction),
limestone scale
Rw = formation water resistivity,
(ohm-metres)
Ry = deap resistivity, (ohm-metres)
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BAKKEN A, B & D POOL RESERVOIR

PARAMETERS
A
POOL

Area (ha) 572
Net Pay (m) 2.2
Porosity (%) o7
Water Saturation (%) TN 45
Shrinkage (Fract.) - 0.94
Original Oil-in-Place {(103m3) 1098.1
Recovery Factor

Primary (%) 11.3

Secondary (%) 13.4
Total Proven

Reserves (103m3) 146.9
Cumulative Productio;l

{94-12-31) (10°m?3) 83.8
Remaining Proven

Reserves {103m3) 63.1
Number of Producing Wells 25
Current Productiogi

Dailn Qil 3(m Jd) 48.1

WOR (m*®/m?) 1.47

B
POOL

344
2.6
15.9
56.8
0.94
550.4

3.1

17.3

16.0

=N
NG
)

D
POOL

276
2.7
14.5
47.7
0.94
503.7

T
0=
N0




% BAKKEN INDIVIDUAL WELL RECDVERES
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RGE. 29

DALY BAKKEN D POOL

-23- -24-
+
NORTH EBOR
UNIT No. 1 ~—|
-13-
NORTH EBOR UNIT No. 2
.¢.
+ .
| o o
® Producer
4 Abandoned producer
4 Dry and abandoned
@ Water injection well (former producer) . o
® Water supply well CI=0.1 m*/m?

1500 METRES

' HYDROCARBON PORE VOLUME MAP
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BAKKEN DEVELOPMENT
MODEL

ONE SECTION IN SI1ZE
00IP - 500 000 m3

10 orR MORE WELLS

RECOVERABLE RESERVES

PRIMARY 55 000 m3

SECONDARY 45 000 m3

JOTAL 100 000 M3
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Energy and Mines Petroleum 555 — 330 Graham Avenue
Winnipeg. Manitoba, CANADA
R3C 4E3

(204) 945-6577
FAX: (204) 945-0586

February 26, 1993

Tundra 0il and Gas Ltd.
1111 - One Lombard Place
Winnipeg, MB R3B 0X4

ntion: Mij in C Geologist
Dear Mike:
Re: Core lin ro

The Petroleum Branch hereby gives approval for sampling of core
requested in your letter (copy attached) for analysis.

Two(2) copies of all core analyses shall be returned to the
Petroleum Branch pursuant to Section 90 of the Drilling and
Production Regulation.

Sincerely,

Fpt 600 el i
Carol D. Martiniuk
Petroleum Geologist

c.c. L.R. Dubreuil

Gl EOX |
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Tidira
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February 26, 1993

Ms. Carol Martiniuk .
Petroleum Branch

558 - 330 Graham Avenue
Winnipeg, M8

R3C 4E3

Dear Carol:
Re; Core Snmpllng Program

Tundra Qil and Gas Ltd. requaests permnsslon to sample a number of cores from the Bakken
Eormation. The proposed program ig as follows:

e T e e I P
ﬂ WELL LOCATlON INTERVAL

TYPE OF ANALYSIS

4-28-10- 29 wi - 875.565-875.85m Relative Permaability
876.00 - 876.28 m Relative Permeability
876.70-876.92 m Relative Parmaability

13-14-9-28 W1 Undefined, within Standard Core Analysis
Interval 2750-58’ : '

1-30-9-28 W1 Undefinad, within Standard Core Analysis
Interval 2872 78' .

All samples and plugs will be returned upon completion of analysis and two copies of all data
will be forwarded to your office. ‘

If you have any questions regarding this program, please call me at 934-6294.
Yours truly,

TUNDRA OIL AND GAS LTD.

B St
g/b/bc. Mike Finn, P. Geol.
Chief Geologist

CMF/bp

1111 - One Lombard Placa, Winnipeg, Manitoba R3B 0X4 Telaphone: (204} 934-5850 Fax: (204) 934-5820

[l = ] ~ L = L .~ BN ] . SAAQRAASEAPH . PAGRE_ARD




Manitoba

o

Date . February 26,
To .
~ Doug Berk
~Rock Preparation Lab
Subject

CORE ANALYSIS

Samples of core from the wells listed below have been
requested by Tundra 0il and Gas Ltd. to be sent out for

analysis:

- Well Location
13-14-09-28 WPM

Fﬂﬁ‘FMd

01-30-09-28 WPM

04-28-10-29 WPM

From

Telephone

Memorandum

Carol Martiniuk
Petroleum

ncerv
2750-2758"
2872-28787
875.55-875.85m

876.00-876.28m
876.70-876.92m

Sampling has been authorized by Petroleum.

Two(2) copies of all core analyses are to be returned to
Petroleum Branch.

@up@ Wouderuwl

Carol Martiniuk

c.c. L.R. Dubreuil

J.N. Fox

PS-1-25 894-01-00930 .




