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INTRODUCTION

The Waskada Oil Field is located in Townships 1 and 2, Ranges 23-26 W1 (Figure 1). The Waskada Lower
Amaranth Oil pool was discovered in June 1980 when Omega Hydrocarbons recompleted a former
Mississippian producer in the stratigraphically higher Lower Member of the Amaranth Formation.
Secondary recovery through waterflood has been initiated throughout much of the pool. Tundra Oil and
Gas (Tundra) currently operates Waskada Lower Amaranth Units 1-8 and Units 13-23.

In the northern part of the Waskada field, potential exists for incremental production and reserves from
a Waterflood EOR project in the Lower Amaranth oil reservoirs. The following represents an application
by Tundra to establish Waskada Unit No. 24 (NW/4 Section 9-2-25W1, LSDs 9-12 Section 15-2-25W1, LSDs
1-10 Section 16-2-25W1 and LSDs 1-10 Section 17-2-25W1) and implement a Secondary Waterflood EOR
scheme within the Lower Amaranth Formation as outlined on Figure 2.

The proposed project area falls within the existing designated 03-29A Lower Amaranth A Pool of the
Waskada Oilfield (Figure 3).
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SUMMARY

10.

11.

The proposed Waskada Unit No. 24 will include 10 horizontal wells and 19 vertical wells within 28
Legal Sub Divisions (LSD) of the Lower Amaranth producing reservoir. The project is located north of
Waskada Unit No. 8, Waskada Unit No. 16 and Waskada Unit No. 17 (Figure 2).

Total Net Original Oil in Place (OOIP) in Waskada Unit No. 24 has been calculated to be 3,103.0 *m?
(19,518 Mbbl) for an average of 110.8 net em?3 (697.0 Mbbl) OOIP per 40 acre LSD based on a 0.5 md
cutoff for the Green to Red Sands.

Cumulative allocated production to the end of May 2019 from the 29 wells within the proposed
Waskada Unit No. 24 project area was 164.0 e*m? (1,031 Mbbl) of oil, and 229.4 e*m3 (1,443 Mbbl)
of water, representing a 5.3% Recovery Factor (RF) of the Net OOIP.

The production from the proposed Waskada Unit No. 24 peaked in July 2012 at 67.5 m*® (OPD) as
shown in Figure 4. As of May 2019, production was 7.16 m® OPD, 50.1 m?® of water per day (WPD) and
an 87.5% watercut.

In July 2012, production averaged 4.8 m3 OPD per well in Waskada Unit No. 24. As of May 2019,
average per well production has declined to 0.89 m* OPD. Decline analysis of the group primary
production data forecasts total oil to continue declining at an annual rate of approximately 20% in
the project area.

Estimated Ultimate Recovery (EUR) of Primary Proved Producing oil reserves in the proposed
Waskada Unit No. 24 project area has been calculated to be 283.0 e3m? (1,779 Mbbl), with 119.0 e3m?
(748 Mbbl) remaining as of the end of May 2019.

Ultimate oil recovery of the proposed Waskada Unit No. 24 OOIP, under the current Primary
Production method, is forecasted to be 9.1%.

Estimated Ultimate Recovery (EUR) of proved oil reserves under Secondary WF EOR for the proposed
Waskada Unit No. 24 has been calculated to be 382.0 e>m?® (2,402 Mbbl), with 218.0 e’m? (1,371
Mbbl) remaining. An incremental 99.0 e®>m? (623 Mbbl) of proved oil reserves, or 3.2%, are forecasted
to be recovered under the proposed Unitization and Secondary EOR production vs the existing
Primary Production method.

Total RF under Secondary WF in the proposed Waskada Unit No. 24 is estimated to be 12.3%.

Based on the waterflood response in the adjacent main portion of the Waskada field, the Lower
Amaranth Formation in the proposed project area is believed to be a suitable reservoir for WF EOR
operations.

Existing horizontal wells, with multi-stage hydraulic fractures will be converted to injection to provide
waterflood support to existing horizontal/vertical producing wells (Figure 5) within the proposed
Waskada Unit No. 24 to complete waterflood patterns.
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GEOLOGY
Stratigraphy:

The Triassic aged Lower Amaranth formation is the oil producing reservoir that is the subject of this unit
application. The stratigraphy of the reservoir section for the proposed unit is shown on the structural cross
section attached as Appendix 1. The section runs W to E approximately through the mid-point of the
proposed unit. The Lower Amaranth is bounded on top by the Amaranth Evaporite and by the
Mississippian Unconformity at the base.

The producing sequence in descending order consists of the Lower Amaranth A Unit, Lower Amaranth
Green Sand, Lower Amaranth Blue Sand, Lower Amaranth Purple Sand, Lower Amaranth Brown Sand,
Lower Amaranth Red Sand, and the Lower Amaranth Lower Sand. The reservoir units are primarily
represented by the Green, Blue, Purple, Brown, and Red Sands. The Upper portion of the Lower Amaranth
A unit is considered tight, and represents the top seal for the reservoir.

Sedimentology:

The Lower Amaranth reservoir units (top of Green through to base of Red Sand) comprise interlaminated
shale, siltstone, and fine-grained sandstone. The laminations tend to be range from >1 cm up to 20 cm in
thickness, often show signs of scouring at the base of each laminae, and tend to fine upwards. There are
anhydrite beds capping each sub unit within the producing sequence; these anhydrite layers are generally
correlatable over the entire Pierson / Waskada / Goodlands area. These anhydrite layers are the basis for
the stratigraphic framework that is being used to describe the reservoir within the proposed unit.

The units within the producing sequence have very similar characteristics. Color tends to vary with grain
size in that the finer grained material tends to be brick red, while the courser grained material generally
tends to be grey to light brown. All of the sub-units have a varying component of anhydrite cement, which
will appear as mm sized nodules in heavily cemented areas. Finally, well rounded, floating, course, frosted
quartz grains are common throughout the entire productive interval.

Lower Amaranth reservoir is interpreted as having been deposited in an arid tidal flat (Sabkha) setting.
The stratigraphic divisions (Green, Blue, Purple, Brown, Red, and Lower Sands) are interpreted as
representing individual evaporitic cycles, each exhibiting relatively higher depositional energy at the base,
grading into very low energy towards the top.

Since each cycle is bound by an erosive surface on the top and bottom, there can be lateral variability in
sediment preservation within each cycle. Occasional preservation of high angled cross stratification
suggests periods of very high energy during deposition which are interpreted as channel deposits, which
help support a tidal flat setting depositional model.

The Upper portion of the Upper Amaranth A unit is made up of brick red shale that is generally not bedded
and does not tend to exhibit any sedimentary structures. It is a low permeability zone that represents the
top seal to the Lower Amaranth reservoir.

The Lower Sand portion of the Lower Amaranth (immediately beneath the Red Sand), has a lot of the

same characteristics as the productive interval, but tends to have much less effective porosity due to
abundant anhydrite cement.
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Structure:

Structure contour maps are provided for the top and base of the reservoir interval (Appendices 2 and 3).
The reservoir units dip to the southwest, which is consistent with regional dip. Structural mapping based
on well control does not indicate the presence of large scale structural features that would indicate an
increased risk of faulting within the proposed unit boundary.

Reservoir Continuity:

There are limited barriers to reservoir continuity that are apparent from the data available. Available data
from well logs do not show any apparent lateral facies changes within the proposed unit that would result
in significant lateral permeability barriers. An Isopach map of the reservoir interval (Appendix 4) shows
that the reservoir thickness remains consistent at about 10.5 meters.

Also, as mentioned above, there are no indications of any structural features that could set up any lateral
permeability barriers within the proposed unit. The lack of lateral permeability barriers suggests this pool
is well suited for secondary oil recovery.

Reservoir Quality:

Net pay determination within the proposed unit was done by using a sonic porosity cut off. There are a
number of steps that were undertaken in order to determine net pay from sonic log data:

e Core data from the entire Waskada / Goodlands area (Appendix 5) was used to determine a
relationship between porosity and permeability. Based on a best fit line through the available core
analysis it was determined that a core porosity of 10% represents 0.5 md of permeability
(Appendix 6).

e Sonic porosity was calculated for wells in which digital sonic data was available (Appendix 7) using
the following formula:

Dt — Dtmatrix
Dtwater — Dtmatrix

Sonic Porosity =

Where
Dt = Sonic travel time (ms/m)
Dtmatrix = Sonic travel time of the rock matrix (198 ms/m)
Dtwater = Sonic travel time of the formation water (681 ms/m)

e |n order to translate this relationship to well logs, a comparison between sonic porosity and core
porosity was undertaken. A total of 52 wells were found in the Waskada / Goodlands area that
had digital sonic curves along with core analysis over the Lower Amaranth reservoir interval
(Appendix 8). Sonic Porosity from logs was compared to core porosity from core analysis
(Appendix 9), and the data suggests that there is a good relationship between porosity from core
and porosity from Sonic data.

From this relationship, a sonic log porosity cut of 10% was used as a pay determination for each logged
well. In this way, the porosity / permeability relationship as determined from core can be translated into
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wells where there is log data available. In turn, this increases the control points for OOIP determination,
which increases the resolution of OOIP mapping.

OOIP Estimates

OOIP values were calculated using the following volumetric equation:

Area * Net Pay * Porosity * (1 — Water Saturation)

ORI = Initial Formation Volume Factor of Oil
or
001P(m3) Axh+@x*(1—Sw) 10,000m2
= k
- Bo ha
or
00IP(Mbbl S M g 3 28084ft 7,758.367 = S
= * 3. —=x7, 3 *
( ) Bo m acre * ft 1,000bbl

where

oolp = Original Oil in Place by LSD (Mbbl, or m3)

A = Area (40acres, or 16.187 hectares, per LSD)

h*@ = Net Pay * Porosity, or Phi * h (ft, or m)

Bo = Formation Volume Factor of Qil (stb/rb, or sm3/rm3)

Sw = Water Saturation (decimal)

For the purposes of this unit application, Bo and Sw were held constant at 1.17 and 40% respectively. The
initial oil formation volume factor was derived from a PVT taken from the 8-26-1-26W1, which is
representative of the fluid characteristics in the reservoir. Sw determination was set at 40% which is
consistent with historic unit applications in the Waskada / Goodlands area.

Average sonic porosity for the proposed Unit area has been included as Appendix 10.

Phi * h maps were created from sonic porosity log data (Appendix 11). The average phi * h value within
each LSD was calculated using IHS Petra software, this provided the final input into the OOIP calculation.

Total volumetric OOIP for the Lower Amaranth within the proposed unit has been calculated to be 3,103
e3m3 (19,518 Mbbls).

Tabulated parameters for each LSD from the calculations can be found in Table 4.

7|Page



Historical Production

A historical group production history plot for the proposed Waskada Unit No. 24 is shown as Figure 4. Oil
production commenced from the proposed Unit area in November 1982 and peaked in July 2012 at 67.5
m?3 (OPD) as shown in Figure 4. As of May 2019, production was 7.16 m® OPD, 50.1 m? of water per day
(WPD) and an 87.5% watercut.

From peak production in July 2012 to date, oil production is declining at an annual rate of approximately
20% under the current Primary Production method.

The remainder of the field’s production and decline rates indicate the need for pressure restoration and

maintenance. Waterflooding is deemed to be the most efficient means of secondary recovery to introduce
energy back into the system and provide a real sweep between wells.
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UNITIZATION

Unitization and implementation of a Waterflood EOR project is forecasted to increase overall recovery of
OOIP from the proposed project area.

Unit Name

Tundra proposes that the official name of the new Unit shall be Waskada Unit No. 24.

Unit Operator

Tundra Oil and Gas Limited (Tundra) will be the Operator of record for Waskada Unit No. 24.
Unitized Zone

The Unitized zone to be waterflooded in Waskada Unit No. 24 will be the Lower Amaranth formation.
Unit Wells

The 10 horizontal wells and 19 vertical wells to be included in the proposed Waskada Unit No. 24 are
outlined in Table 3.

Unit Lands

The Waskada Unit No. 24 will consist of 28 LSDs as follows:
(NW/4 Section 9 of Township 2, Range 25, W1M
LSDs 9-12 Section 15 of Township 2, Range 25, W1M
LSDs 1-10 Section 16 of Township 2, Range 25, W1M
LSDs 1-10 Section 17 of Township 2, Range 25, W1M

The lands included in the 40 acre tracts are outlined in Table 1.

Tract Factors

The proposed Waskada Unit No. 24 will consist of 28 Tracts based on the 40 acre LSDs containing the
existing 10 horizontal and 19 vertical wells.

The Tract Factor contribution for each of the LSD’s within the proposed Waskada Unit No. 24 was
calculated as follows:

e Gross OOIP by LSD, minus cumulative production to date for the LSD as distributed by the LSD specific
Production Allocation (PA) % in the applicable producing horizontal or vertical well (to yield Remaining

Gross OOIP)

e Last twelve (12) months production to date for the LSD as distributed by the LSD specific PA % in the
applicable producing horizontal or vertical well.
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e Tract Factor by LSD = Fifty percent (50%) of the product of Remaining Gross OOIP by LSD as a % of
total proposed Unit Remaining Gross OOIP, and fifty percent (50%) of the product of the Last 12
Months Production as a % of total proposed Unit Last 12 Months Production.

Tract Factor calculations for all individual LSDs based on the above methodology are outlined within
Table 2. In the past, multiple methods of assigning tract participation factors have been used in the
Waskada area. Tundra believes that the above given method provides the most equitable assignment of
tract participation factors to all mineral owners, given the geological, reservoir and well completion risks
associated with waterflooding horizontal to horizontal wellbores in Lower Amaranth formation.

Working Interest Owners

Table 1 outlines the working interest (WI) for each recommended Tract within the proposed Waskada
Unit No. 24. Tundra QOil and Gas Limited holds a 100% WI ownership in all the proposed Tracts.

Tundra Oil and Gas Limited will have a 100% W!I in the proposed Waskada Unit No. 24.
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WATERFLOOD EOR DEVELOPMENT

Technical Studies

The waterflood performance predictions for the proposed Waskada Unit No. 24 Lower Amaranth project
are based on internal engineering assessments, as well as empirically observed waterflood performance
in nearby Waskada Units 16 and 17, which employed a vertical to vertical waterflood. They are further
rooted in the early results from nearby Waskada Unit 19, a horizontal to horizontal waterflood in the
Lower Amaranth, which Tundra has operated for the last 3 years. Utilizing project area specific reservoir
and geological parameters, a Black oil simulation model using Exodus software was created by Tundra to
evaluate the potential waterflood response using horizontal injectors to flood horizontal producers, which
is the configuration that Tundra proposes in Waskada Unit No. 24. While the model was created using
geological and historical production data from Waskada Unit 19, in Section 34-1-25W1, the results
observed in the model were similar to those observed empirically in Waskada Units 16 and 17, and
deemed representative of what Tundra would expect in Waskada Unit No. 24.

Horizontal Injection Wells and EOR Development

Primary production from the original vertical/horizontal producing wells in the proposed Waskada Unit
No. 24 has declined significantly from peak rate indicating a need for secondary pressure support. Through
the process of developing similar waterfloods, Tundra has measured a significant variation in reservoir
pressure depletion by the existing primary producing wells. Placing new horizontal wells immediately on
water injection in areas without significant reservoir pressure depletion has been problematic in similar
low permeability formations, and has a negative impact on the ultimate total recovery of oil.

Tundra’s plan includes drilling up to 12 new wells to fully complete development in the area and then
converting 10 horizontal oil producing wells to Water Injection Wells (WIW), as shown in Figure 5. The
conversions would include a mix of newly drilled and historic producing oil wells. This development plan
allows for approximately 30 acre spacing between offset injection wells. Alternative injection
configurations may be considered depending on results from offset waterflood areas in the Lower
Amaranth formation, within the Waskada field. These changes could result in the conversion of more or
less wells to injection than what is shown in Figure 5. New horizontal wells will be drilled if they are
deemed to be essential to improving recovery in the unit. Some of the new drills may be horizontal
injection wells.

If new injection wells are drilled in this area, Tundra believes an initial period of producing all new
horizontal wells prior to placing them on permanent water injection is essential and all Unit mineral

owners will benefit.

Tundra will continue to monitor reservoir pressure, fluid production and decline rates in each pattern to
determine when the well will be converted to water injection.

Reserves Recovery Profiles and Production Forecasts

The primary waterflood performance predictions for the proposed Waskada Unit No. 24 are based on oil
production decline curve analysis. The secondary predictions are based primarily on internal engineering
analysis performed by the Tundra reservoir engineering group, utilizing an Exodus simulation model
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generated in Waskada Unit No. 19 (described previously), and simulating horizontal injectors offsetting
horizontal producers for waterflood development. These results were then compared and contrasted to
empirically observed data in Waskada Unit No. 16 and No. 17 to ensure proper calibration of data and
results.

Primary Production Forecast

Cumulative allocated production in the Waskada Unit No. 24 project area, to the end of May 2019 from
29 wells was 164.0 em? (1,031 Mbbl) of oil, and 229.4 e>m? (1,443 Mbbl) of water, representing a 5.3%
Recovery Factor (RF) of the Net OOIP.

Ultimate Primary Proved Producing oil reserves recovery for Waskada Unit No. 24 has been estimated to
be 283.0 e3m?3, or a 9.1% Recovery Factor (RF) of OOIP. Remaining Producing Primary Reserves has been

estimated to be 119.0 em3 to the end of May 2019.

The expected production decline and forecasted cumulative oil recovery under continued Primary
Production is shown in Figures 7 and 8.

Pre-Production Schedule/Timing for Conversion of Horizontal Wells to Water Injection

Upon completion of primary drilling, Tundra proposes to implement an initial phase which consists of 4-6
horizontal conversions throughout 2021-2022 to test the efficiency of the Waskada Unit No. 24
Waterflood. Tundra will continue to convert existing wells and drill new wells as needed in the following
years. Observed waterflood response will affect the timing and pattern of future conversions and new
wells drilled.

Criteria for Conversion to Water Injection Well

Tundra will monitor the following parameters to assess the best timing for each individual horizontal well
to be converted from primary production to water injection service.

- Measure reservoir pressures through primary production

- Fluid production rates and any changes in decline rate

- Any observed production interference effects with adjacent vertical and horizontal wells
- Pattern mass balance and/or oil recovery factor estimates

- Reservoir pressure relative to bubble point pressure

The above schedule allows for the proposed Waskada Unit No. 24 project to be developed equitably,
efficiently, and moves to project to the best condition for the start of waterflood as quickly as possible. It
also provides the Unit Operator flexibility to manage the reservoir conditions and response to help ensure
maximum ultimate recovery of reserves.

Secondary EOR Production Forecast

The proposed project oil production profile under Secondary Waterflood has been developed based on
the response observed to date in Waskada Unit 16, 17 and 19, as well as internal Black Qil Simulation
model of Section 34-1-25W1 in Waskada 19, which simulates a horizontal to horizontal waterflood.
(Figure 6).
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Secondary Waterflood plots of the expected oil production forecast over time and the expected oil
production vs. cumulative oil are plotted in Figure 9, respectively. Total Secondary EUR for the proposed
Waskada Unit No. 24 is estimated to be 382.0 e3m® with 218.0 e*m? remaining representing a total
secondary recovery factor of 12.3% for the proposed Unit area. An incremental 99.0 e*m? of oil, or a 3.2%
recovery factor, are forecasted to be recovered under the proposed Unitization and Secondary EOR
production scheme vs. the existing Primary Production method.

Estimated Fracture Pressure

Completion data from the existing producing wells within the project area indicate an actual fracture
pressure gradient range of 17.0 to 18.0 kPa/m true vertical depth (TVD).

WATERFLOOD OPERATING STRATEGY

Water Source

The injection water for the proposed Waskada Unit No. 24 will be supplied from the injection plant and
associated water source well at 15-21-1-25W1. At the 15-21-1-25W1 injection facility, Swan River source
water from 103/02-28-001-25W1/02 is delivered to the 15-21 battery, where it is filtered and pumped up
to injection system pressure. A diagram of the injection system at 15-21-1-25W1 is shown in Figure 10.

Based on past experience, Tundra does not believe that the produced water can be cleaned to the
required specifications feasibly. Therefore, Tundra plans to use source water from a Swan River well as a
source supply for Waskada Unit No. 24.

A mixture of produced waters from the Lower Amaranth has been extensively tested for compatibility
with 100/05-09-002-25W1 source Swan River water, by a highly qualified third party, prior to
implementation by Tundra. The water from 100/05-09 is sourced from the same formation as the
103/02-28 well described above. All potential mixture ratios between the two waters, under a range of
temperatures, have been simulated and evaluated for scaling and precipitate producing tendencies.
Testing of multiple scale inhibitors has also been conducted and minimum inhibition concentration
requirements for the source water volume determined. At present, continuous scale inhibitor application
is maintained into the source water stream out of the Waskada injection water facility. Review and
monitoring of the source water scale inhibition system is also part of an existing routine maintenance
program.

Injection Wells

New water injection wells for the proposed Waskada Unit No. 24 will be cleaned out and configured
downhole for injection as shown in Figure 11. The horizontal injection well will be stimulated by multiple
hydraulic fracture treatments to obtain suitable injection. Tundra has extensive experience with
horizontal fracturing in the area, and all jobs are rigorously programmed and monitored during execution.
This helps ensure optimum placement of each fracture stage to prevent, or minimize, the potential for
out-of-zone fracture growth and thereby limit the potential for future out-of-zone injection.
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The new water injection wells will be placed on injection after the pre-production period and approval to
inject. Wellhead injection pressures will be maintained below the least value of either:

- the area specific known and calculated fracture gradient, or
- the licensed surface injection Maximum Allowable Pressure (MOP)

Tundra has a thorough understanding of area fracture gradients. A management program will be utilized
to set and routinely review injection target rates and pressures vs. surface MOP and the known area
formation fracture pressures.

All new water injection wells are surface equipped with injection volume metering and rate/pressure
control. An operating procedure for monitoring water injection volumes and meter balancing will also be

utilized to monitor the entire system measurement and integrity on a daily basis.

The proposed Waskada Unit No. 24 horizontal water injection well rate is forecasted to average 10 - 30
m?3 WPD, based on expected reservoir permeability and pressure.

Reservoir Pressure

No representative initial pressure surveys are available for the proposed Waskada Unit No. 24 project
area in the Lower Amaranth producing zone. The extremely long shut-in and build-up times required to
obtain a possible representative reservoir pressures were economically prohibitive at the time of drilling
these locations.

Reservoir Pressure Management during Waterflood

Tundra expects it will take 2-4 years to re-pressurize the reservoir due to cumulative primary production
voidage and pressure depletion. Initial monthly Voidage Replacement Ratio (VRR) is expected to be
approximately 1.25 to 2.00 within the patterns during the fill up period. As the cumulative VRR approaches
1, target reservoir operating pressure for waterflood operations will be 75-90% of original reservoir
pressure.

Waterflood Surveillance and Optimization

Waskada Unit No. 24 EOR response and waterflood surveillance will consist of the following:

- Regular production well rate and WCT testing

- Daily water injection rate and pressure monitoring vs target

- Water injection rate/pressure/time vs. cumulative injection plot

- Reservoir pressure surveys as required to establish pressure trends

- Pattern VRR

- Potential use of chemical tracers to track water injector/producer responses

- Use of some or all of: Water Oil Ratio (WOR) trends, Log WOR vs Cum Oil, Hydrocarbon Pore
Volumes Injected, Conformance Plots

The above surveillance methods will provide an ever increasing understanding of reservoir performance,
and provide data to continually control and optimize the Waskada Unit No. 24 waterflood operation.
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Controlling the waterflood operation will significantly reduce or eliminate the potential for out-of-zone
injection, undesired channeling or water breakthrough, or out-of-Unit migration. The monitoring and
surveillance will also provide early indicators of any such issues so that waterflood operations may be
altered to maximize ultimate secondary reserves recovery from the proposed Waskada Unit No. 24.

On Going Reservoir Pressure Surveys

Any pressures taken during the operation of the proposed unit will be reported within the Annual Progress
Reports for Waskada Unit No. 24 as per Section 73 of the Drilling and Production Regulation.

Economic Limits

Under the current Primary recovery method, existing wells within the proposed Waskada Unit No. 24 will
be deemed uneconomic when the net oil rate and net oil price revenue stream becomes less than the
current producing operating costs. With any positive oil production response under the proposed
Secondary recovery method, the economic limit will be significantly pushed out into the future. The actual
economic cut off point will then again be a function of net oil price, the magnitude and duration of
production rate response to the waterflood, and then current operating costs. Waterflood projects
generally become uneconomic to operate when Water Qil Ratios (WOR’s) exceed 100.

WATER INJECTION FACILITIES

The Waskada Unit No. 24 waterflood operation will utilize the existing Tundra operated source well supply
and water plant (WP) facilities located at 15-9-2-25 W1M Battery. Injection wells will be connected to the
existing high pressure water pipeline system supplying other Tundra-operated Waterflood Units.

A complete description of all planned system design and operational practices to prevent corrosion
related failures is shown in Figure 12.

NOTIFICATION OF MINERAL AND SURFACE RIGHTS OWNERS

Tundra is in the process of notifying all mineral rights and surface rights owners of this proposed EOR
project and formation of Waskada Unit No. 24. Copies of the notices and proof of service, to all surface
and mineral rights owners will be forwarded to the Petroleum Branch when available to complete the
Waskada Unit No. 24 Application.

Waskada Unit No. 24 Unitization, and execution of the formal Waskada Unit No. 24 Agreement by affected
Mineral Owners, is expected during Q2 2019. Copies of same will be forwarded to the Petroleum Branch,
when available, to complete the Waskada Unit No. 24 Application.

Should the Petroleum Branch have further questions or require more information, please contact Paul
t 403.910.1660 or by email at paul.khangura@tundraoilandgas.com.

TUNDRA OIL & GAS LIMITED
Original Signed by Paul -, September 10, 2019, in Calgary, AB
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Appendix No. 6

Tundra Pierson Waskada Project

Core Kmax vs Core Porosity >0.5mD
10686 Samples for 231 out of 231 Wells
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Log Porosity vs Core Porosity Crossplot
Well: 52 Wells

Appendix No. 9

LOG POROSITY

CORE POROSITY

Wells
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test: Regression Logs: CORE.POROSITY, PHIE, CC: 0.329356
PHIE = (-0.0186548 + 1.06436*(POROSITY))
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Proposed Waskada Unit No. 24

Application for Enhanced Oil Recovery Waterflood Project

List of Figures

Figure 1 Waskada Field Area Map

Figure 2 Waskada Unit No. 24 Proposed Boundary

Figure 3 Lower Amaranth Pool Map

Figure 4 Waskada Unit No. 24 Historical Production

Figure 5 Waskada Unit No. 24 Development Plan

Figure 6 Waskada Units 16 and 17 Waterflood Production Profile
Figure 7 Waskada Unit No. 24 Base Forecast

Figure 8 Waskada Unit No. 24 Base Forecast + 12 New Drrills

Figure 9 Waskada Unit No. 24 Base Forecast + 12 New Drills + Waterflood Forecast
Figure 10 Waskada 15-21-001-25W1 Water Injection System

Figure 11 Typical Downhole WIW Wellbore Schematic Cemented Liner

Figure 12 Planned Corrosion Program for 15-21-001-25W1 WP



(£0) PIPIA epeYSEAp

PUSD LORIES JBPEND WHsAS ASANS DUE LORALIOG

SIoWON
o 0z o 0
€2y ve S2y 92y
3
VAVISVM
z4]
el
00056¢ 00006¢ o0055¢ 00056 00002¢ 00059 00008¢

T T T T T
00055¥S 00005+ 000E¥YS 0000¥YS 0005ErS
SHNEUPXOO]) ¥l BUOZ €9 OVN

| "ON a.inbi4



SLINM HINVHYINY H3MOT vYOvASYMN

9zy

T1

L

L ——r O ..
1 y

¥Z "ON LINN YAVISVM 03S0dO¥d

T2
T2

.................................................................................................................................................................................................................................................




€2y

(0 2 X °r ‘I V6T £0) 51004 IuLIewWY JIMO] BPBYSBAL

DU UORISS JALEND WaIsAS ABAINS PURT UOWIALIOY

SISI2WONY l [ [

wwm

mNm

bl

¢l

€L

rez €0

Vv6Z €0

L
0000C¥S

00006C

¢ "ON ainbi4

S3AeUP0D p) AUOZ £8 OVN



NV 02°8€°01 6102/0L/6 uo pajuld L/L sbeg [ZAVN wmeq  ,depynody ulpaleald IEEN SHI6LOZ @

SIS 4O IGN — (%) LOM - (gw) IpA pid wny —
(prew) npn A1g 18D — (gw) 10 pid WNQ — (prew) 10 AiIg 18D —
o o aleqg
=1 = 810¢ uer 10c uer 0L0¢ uer 900¢ uer 200¢ ver 8661 uer 661 Uer 0661 uer 9861 uer 2861 uer i
(=28 o = o
= o
o
S5E o -
or = T o3 Js
s s
- / |
- A |
L 1 ] mu
L | -
m - m m ..‘. Gu mw nw
qc 5 - 3 o
or o “ K 1 1 o 9|le m =
& ¥ S <|s &
L \( Ole o
= =1 =
5 ..W;U. r ‘ 1 : § Ml =
a I.mm d~ — \\ o - (o]
O O A | /4 = 2
Eg g F A N Y Y/4 %z 3
m o - o Af --— A e,y | — \Wru m =
~E - p NAL U\ o 3
- z / s &2 2
L, < g a
] o ] 2
B o il | J
ol o — o e / B
== T — 13
=8 = —— / > 18
- — A I ) =
N =] 3
i .\fc’r.i .'. A A m ! m
\ i 1 H
B ” ey .._. ,..». N ~ "=V Tia : ..r 1 N
B iany | Wy 8 AR, WYY i i
& &5 ¥ Wi v v 1 - T L PR
or < e T i o=
o o v VX - 15
SF e e e x b3 41
= ! & 45
P 8
= o
o
EWo0 A fupwng
EWE3 00 :sep fujwn) :8pod N
buidwng
EW Q0 10 fupwng 00€000GIN ‘V5ZE000GN :8po) |0od ‘pauopueqy ‘buionpoid ‘auoy psuopueqy :opojy
EW €LEVYEZE I WInD (e9N) VOWVISYM pRl4 1o pini4
EWE3 00 $eH wn) HINHAY TTHINHAY ‘wio4 poid 62 SIIEM JO #
€W Z'000¥9L o wnd G0-610Z 01 L1-Z861 :poid uQ [IBM[1S]] []BM {2 "OU JiUn EpE}SEM :dnoin

ydeiny uononpoid

¥ 21nbi4

Hoday [IoM dnoiD - §10Z/6/8 JO SB UonewIou| [I9AN



s10303fu] 3sii4 aonpoid &

'S|em SIW ey 9

Sl ing .
*S||aMm |e30] ZT Sapn|oul
juswdo|anap pasodold e

ue|d 1Jusawdo|anag



WV GL-LL-6 8L0Z/ZL/ZL uo psjuud L/L abed LZ2AVN -wnjeq wdBAN20Y Ul pajearn WpeW SHI 8L0Z @
SlIBM 10 JON — (%) Lo ---- (prew) pa fuy ey —
(prew) pini4 Aig 18D — (pigw) npp Aig 18D — (prew) 10 Aig 18D —
- - 2ied
m m_mm uer cloc ver 500¢ ver 8661 uer 1661 uer ve6L uer
o
= o
o o =
o
o
]
o
» Z
o O
= 8tz 8 &
% 2 = =
NE 3 5
£ |° 9
2 3
&
2
o o
o o R
S E 8
o
\ 8
W
s W
_.<.“ —
1
.f.(;...sr\.\ﬂfﬂl T !
- Lo
= 8 A
o o I
L= ] o (]
- - =]
=
o
= |
W EL//EL0Z I fupwnd
EWE3 00 :sep fujwn) 9LV6ZE :8pod wun
~“buidwing pauopueqy
cw Q0 10 fupwng VY52£0009N 8poY 1004 ‘suoz pauopueqy ‘buionpoid ‘uonoslul :apopy
€W G'GEEZ/I M wng (e9N) VOWVISYM pial4 110 ‘uonoalu| 1s1Ep pini4
€WE 0652 $eH wn) THINYWY ‘wio4 poid [+74 SIBAN JO #
£W £°€85E6S o wn) 80-810Z 0} /0-+86L :poid uo [IBM[1S]] [|2M 9| "OU JiUn EPE}SEM :dnoig

eg "oN ainbi4

voday [lopm dnouD - 8L0Z/L/LL JO SB UOREWIOU] [[SAN

yde.ry uononpold




WV 20-2L-6 8L0Z/CL/ZL uo pajuld L/L sbeg [ZAVN wmeq  ,depynody ulpajeard IEER SHI 8LOZ @

SlIBM 10 JON — (%) Lo ---- (prew) npA lu) B —
(prew) pini4 Aig 18D — (pigw) npp Aig 18D — (prew) 10 Aig 18D —
- - 2ied
m m £10¢ uer 010¢ uer £00¢ uer 9661 uer 6861 uer 286l uer
o
= o
o o =
o
o
]
o
» Z
2 gl- g o
= 9 =2 Q mw o
Q T~ T
g |3 g §
: 2
v 3
w
2
o o
o o
o o >
= = o
o
o
(=] o
S =
o o I
= & 8
(=]
o
= |
€W /'65+80L I fupwnd
EWE3 00 :sep fujwn) L1V6ZE :8pod wun
“"8U07 pauopueqy
cw Q0 10 fupwng VY52£0009N 1BpoYd 004 ‘uondslu| ‘pauopueqy ‘buidwing ‘buonpoid :opopy
€W /°9/S¥/T I winD (e9N) VOWVISYM pial4 uonoalu] 1218/ IO pini4
€WET 8'6/G1 seH wnH THINYWY ‘wio4 poid LS SIIOM JO #
£W G'E860TE WO wn) 80-810Z 01 Z1-286L :poid uQ [IBM[IS]] [|SM /| "OU JiUN EPE}SEM :dnoin
ydei) uonanpold
q9 "oN ainbi4

voday [lopm dnouD - 8L0Z/L/LL JO SB UOREWIOU] [[SAN



/ "ON 24n8i4

Z0at/1/8 B5BT/£T/L PEET/STR C61/L/5 SRST/ELE

Vi RV

SWI| SA 91EY - UDNINPO.d 35E] - HZ 1UN EPEASEMN

IRSTRTT

o

0%

(R/)99) »1%w iio

o000t

0000007

000005

000008

(18] 10 wiry
o00'E0E 200008 00v0as soc'oay Coo'ooE £00'002 coo'aat

&

[

, 7 ffff/i )| é

oay

(13
win) SA 318Y - U0IINPOId 3584 - H7 UM EPEYSEAN

1SeJoJ0- 9Skey

(P/198) 3= o



Q "ON =24n314

aeq

annone T

W

R

c ? i, L..,P?..t}s.,_r;
;

(P/1a) »ed po
(p/199) %y jo

(3wi] SA31BY) S|IQ MBN ZT + UONINPOId 35eg $7 11UN BPRYSEM {win) sA 218Y) S|j13Q MAN T + UONINP0I 35BF HZ UM EPEXSEM

S|[14Q MAN T + 1582104 as5eg



g 10 winy
SC2/0/9 fTE/L  EvOL/SL/6  wEBZ/IL E02/¢31  £20E/5 0000y 3000 COT0XI7  0OU0S4T  OOODN'T  0AODO'T  009ET  006DODt COTa0R
B e 0
e e
}rrff. O - e > P
1...// A\ /., - - \ .//
< ] \ — / N
% \ .
! \ ~J \
\ .|
|
\ \
| | \
| \ o5t
| \
‘ \ 0E
\
\
7 £ 1 psE
=} \ o
or @ \ z
1 \ 3
o & \ 5 g
| E \ z
Hi \ o
|
|
|
|
i __, 08
__
b o5
_,
\
ey
\
\
\ |
\ |
< \
(au1] SA31EY) PODIIBIEM + S|JUQ MBN ZT +UONINA0I4 3588 $7 1iUN BPEYSEAR

(WwnD sA 218Y) POO|IBIEA, + 511140 M3N ZT +UOIINPOId 35Eq H7 JUN EPENSEM

1SB23404 POO|IID1BAA + S||1UQ MON T + 1529104 3seg
6 "ON 24n3i4



L 100—04d—LMSZ—100-1Z-GL

ON A3Y SHIANNN ONIMVAEQ 134V

SIN OA
137v2S A8 NMVHQ

NOILO3PNI ¥31vm LOTId
L 40 L AVHOVId MOT4 SS300¥d

WIM SZ—L—1lZ—Gl
AVHOVIQ MOT4 SS300dd

JIHSYANJAV] SV 9 i
4RI A

0} "ON @inbi4

ONIMYNA JON3N3ATY MHO [ 31vd Ad

NOILd053d

= LLOZHVALL | OA

AGNIY ¥0d a3NSSI

:SAUON

0Z®61%8L LINN OL

NOLLOINI_dnods

g
b
g8

3

vl P

==
=]
2
boc
ss|a
S
LG

My

S.TTIM_NOUOIPNI ¥aUVM

L >—

000314 F000Z .

_lwngummgm‘mamzyaulluulnu||||||||_

7
|
|
|
|

A

i
|

|

%i 3
< L

_ ST13M NOILO3PNI OLov—n8

SHNVL OMS 1Z-G1 OL

NOMINIO wooom 3

AN

P
: s | dd
ansy| vso
€18 2992

ONIQTING NOLLO3rNI 0S+v—8

_——

2 v v 3 u 3215 3NN
€ o ee[o[ecTor| sc[or | e8] o [a ENIREE =N
fs68¥ 1| 0006 568¥ 1 0005 [ €961] 001 | 8605[000Z [0t 3WNSS34d
~ | =-1-T-1-T-1T=-1T=-1=-1- [~/wo sw coxd|
— [ == =1=1=1=1=1]~= ]~ |m/anosinn3 aosd
0081 | 008 | AW/ & HILYM)

- - [M/s 10|

NIS30] 2360 ININOIOD

| HIANN WVHLS

QNS NOILOINNI SZ-1—12—GL OL

ﬂtgpj)

——

i 3 %nxw.ﬁ
ansy | vso

£168 2997

308N0S

Ssviou3ald #0002

_| SINALX3 INIANIVINOD ASVANODIS

R

| smpumme @ & 2 0

: §Z-100-12-£1°001(82-2) 0
TIIM 308N0S 000v—N8

LANAAN
7,98
AVIHTIIM >3
Z o8
Sl Lo
B

J

N/S, -
*y TTVNINON NONOIN §°0 :¥3Lld VNINON NOXOIN Ty
SHERIESR/ 033 0l Hanit 4532 0 153 G5 N 3522 084 0ot it
AVQ/SNOSY—S2Z av¥D ML T (o002 ) /e Q0L v
(saesany ooriicst S 3t Eoz swmonma o2 S s o3 Sn
AT NOTLDIrNT SV §30T3 §3IVM 390180V SS SIS AV ovE 955 U373 ¥3IVA 9vE 9 S5
0Sv—d O0cy—4 0lv—1 00%—4
0 | 6 | 8 | 2 | 9 | S | v | ¢ | g | l




Figure No. 11

Tundra Oil & Gas
‘ WELLBORE SCHEMATIC
\WELL NAME: WASKADA UNIT 24 HZNTL Cemented Liner DATE: 5/5/2016
LOCATION: Prepared by: GP
MEASUREMENTS ARE IN METERS / DEPTHS ARE MEASURED IN DEPTH KB UNLESS OTHERWISE NOTED
ELEVATIONS WELLHEAD DESCRIPTION
KB EL GRD EL KB to GRD KB to SCF | KBto TH Make / Type Size / Rating
470.46 466.80 3T 307 27 Metra 11"x 8 5/8" 3000 psi
CASING 0.D. mm WEIGHT kg/im GRADE IL.LD.mm | LANDED DEPTH VD TOP
SURFACE 219.1 3572 J-55 205.66 1720 172.0 0
— PRODUCTION 139.7 253 E-80 1243 1717.0 909.5 0
LINER N/A
K.0.P. 591.0 REMARKS 5.5" Monobore well. Both strings cemented to surface.
PBTD 1700.0 Est
FORMATION PERFORATIONS INTERVAL TVD REMARKS
Lower Amarath 1151.9-1650.0 909.0 16 Stages - Baker Frac Ports
16 x 5T Fracs x 1.0m3/min x 100-800 conc
WELLBORE EQUIPMENT
No. joints DESCRIPTION LENGTH DEPTH KB
1|73mm ENC Re-Entry "Mule shoe” 0.13 3.04]
1]73mm ENC Pup Joint 1.24 428
1|73mm ENC Tryton TX-8 "DG" mechanical set packer 2.17 6.45||
1/73mm ENC Tryton RH-Release on-off barrel 0.55 7.00]|
Est 119 jnts 73mm TK-99 IC Tubing or 73mm Polycoer Lined Tubing 11387 1145.70"
1]73mm ENC EUE tubing nipple 0.1 1145.80]
1{73mm Weatherford split bushing coated tubing hanger 0.21 1146.01
1146.01
Subtract 1.0m from bottom of packer to COE -1.00 114501
1145.01
1145.01
1145.01
1145.01
1145.01
1145.01
|WEIGHT OF TBG STRING (daN) 9.321 TOTAL TUBING STRING 11421
"TENSION | COMPRESSION (+/- daN) 6,000 KB to THF 27
LANDED STRING WEIGHT 15,321 STRETCH/ COMPRESSION m 0.21 1145.01
ROD STRING
No. RODS SIZE DESCRIPTION GRADE NEW / USED LENGTH DEPTH KB
0.00]
0.00]
0.00]
0.00]
0.00}
0.00]
0.00}
0.00]
0.00}
% 0.00)
BOTTOM HOLE PUMP
DESCRIPTION: PUMP No.
Inhibited || BARREL TYPE: PLUNGER TYPE: MAX. STROKE:
[T Annular || BALLS/SEATS: PULL ROD: FISH NECK:
Fluidl| COMMENTS:
TOP OF 11519 13531 15559
Baker Frac 11857 13869 1589.7
Poris 1219.6 14207 16234
12520 14545 16500
PKR COE 12856
1145.0 mKB




Waskada Unit No. 24

EOR Waterflood Project

Planned Corrosion Control Program **

Source Well

Continuous downhole corrosion inhibition

Continuous surface corrosion inhibiter injection

Downhole scale inhibitor injection

Corrosion resistant valves and internally coated surface piping

Pipelines
e Source well to 15-21-2-25 Water Plant — Composite Flex Cord
* New High Pressure Pipeline to Unit 24 injection wells is a combination of:
o 2000 psi high pressure Fiberglass
o 2000 psi high pressure Flex-Cord
o 600# ANSI carbon steel - internally coated

Facilities
e 15-21-2-25 Water Plant and New Injection Pump Station
o Plant piping — 600 ANSI schedule 80 316 Stainless steel pipe
o Filtration — 316 Stainless steel vessels
o Pumping — Ceramic plungers, stainless steel disc valves

Injection Wellhead / Surface Piping
e Corrosion resistant valves and stainless steel and/or internally coated steel
surface piping

Injection Well
e Casing cathodic protection where required

Wetted surfaces coated downhole packer

Corrosion inhibited water in the annulus between tubing / casing
Internally coated tubing surface to packer

Surface freeze protection of annular fluid

Corrosion resistant master valve

Corrosion resistant pipeline valve

Producing Wells
* Casing cathodic protection where required
e Downhole batch corrosion inhibition as required
* Downhole scale inhibitor injection as required

Figure 12

** subject to final design and engineering
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Proposed Waskada Unit No. 24
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List of Tables

Tract Participation
Tract Factor Calculation
Current Well List and Status

Original Qil in Place and Recovery Factors



Ti01

00000000000°T 00000000000 T TSVO'E S'8IE 179997 00000000000 T STV'6E6'T 0E9'E9T S09'70T S70°65 SS0E0T'E
TMSZ-Z0-LT-0T 9v1ZS/¥¥IT00 000000000000 00 00 00 T6Z¥0S58TE00 £69'96 SB0T'T 00 S80T'T 108'86 TMSZ-Z0-LT-0T £T-0T
TMSZ-Z0-L1-60 6/66Z876510°0 000000000000 00 00 00 8S665958TE00 85.'E6 v HET'S LEPL'E £057'T 756’86 TMSZ-Z0-LT-60 £T-60
TMSZ-Z0-L1-80 /569096T/10°0 000000000000 00 00 00 ET6ETTHEPED D £60'T0T TEIT'T 00 T69T'T T9T'E0T TMSZ-Z0-LT-80 £T-80
TMSZ-Z0-LT-L0 0660/5Z65T0°0 000000000000 oo o0 oo 086TFT5BIE00 S79'g6 89916 gYEr'L 0ZEL'T T6L'T0T TMSZ-Z0-LT-L0 £T-£0
TMSZ-Z0-L1-90 0/¥T/0ETL100 000000000000 00 00 00 Ov6ZYTIZYED D 604 00T 00 00 00 604001 TMSZ-Z0-LT-90 £1-90
TMSZ-Z0-LT-50 08T/59559100 000000000000 00 00 00 T9EPTEITEE0 D vEE'LE 00 00 00 YEE'LE TMSZ-Z0-LT-50 £1-50
TMSZ-Z0-LT-#0 978Z6£089T0°0 000000000000 00 00 00 TS958/098€00 88.'86 gz0v 8Z0% 00 16166 TMSZ-Z0-LT-#0 £T-#0
TMSZ-ZO-LT-E0 _ |PI9ZPEEELTO0 000000000000 oo 00 00 [ZTSBIIOFEDD 0€6'T0T 0LEY 0Lib'Y 00 £0t'90T TMSZ-Z0-LT-E0 £T-€0
TMSZ-Z0-L1-T0 9T1SEZ0TSTO0 000000000000 ) 00 o0 TETOLPOZIEO D 1Z¥'90T SO0T'T S00T'T 00 725101 TMSZ-Z0-LT-20 £T-70
TMSZ-Z0-LT-T0 6092/9/1910°0 000000000000 00 00 00 STTSPESETE0 0 10156 0¥ST'TT 05’ TL 8ETL SSEZ0T TMSZ-Z0-LT-T0 £T-10
TMSZ-Z0-9T-0T £59/¥8¥6/10°0 000000000000 00 00 00 $TES69585E00 915's0T T/Z8'E 00 TLI8'E ¥PE 60T TMSZ-Z0-9T-0T 9T-0T
TMSZ-Z0-91-60 82159008100 00000000000 0 00 00 00 /SZOETNSIED O S/T'80T T428°€ 00 Ti28°E ZO0ELT TMSZ-20-9T-60 91-60
TMSZ-Z0-9T-80 ¥TSE0P/ZITO0 000000000000 oo 00 00 870/087SZE0°0 £/9's6 8/08'6T 8°/08'61T 00 0BY'STT TMSZ-Z0-9T-80 9T-80
TMSZ-Z0-9T-£0 T6Z29/E7T900 +855€/00880°0 0°89Z 0897 00 86688/9vFE0 0 91E£'T0T L8SP'TT 857’ TT 00 PLLETT TMSZ-Z0-9T-L0 9T-L0
TMSZ-Z0-9T-90 S0/98T961Z00 Z6¥ZIEZT9000 981 00 98T ST609008LE0°0 ZITIIL 0959°T 00 0959°T 89L'TTT TMSZ-Z0-9T-90 9T-90
TMSZ-Z0-91-50 €T/1/5S801Z00 8589£88£9000 <61 00 SEL 89590£3/5€0°0 Z8T'S0T 8LTLT 00 8LTLT 506'90T TMSZ-Z0-9T-50 9T-50
TMSZ-Z0-9T-#0 BST8766E810°0 000000000000 00 00 00 [T£9585/9€0°0 £9T°80T LTITT LT 00 8L7'60T TMSZ-Z0-9T-#0 9T-+0
TMSZ-Z0-9T-£0 SrEEE9/89E0°0 00ST998Z9E00 SOTT SOt o0 L6TS0L9vLE00 ZET'OTT 9/19'8 9°/19'8 00 6vL BT TMSZ-Z0-9T-€0 9T-€0
TMSZ-Z0-91-20 096668ZEETT 0 86¥06£ZZ88T 0 TEls 00 TELS +ZYE0TIYEE0 0 ¥L6'TTT 8¢60'TT 9698, TsIT'e 690'FZT TMSZ-Z0-9T-20 9T-Z0
TMSZ-Z0-9T-T0 6TSS965ZSIT 0 TEYZIS08YEL 0 zg65 00 TE6S /098TYTLSEDD 6.6'F0T 000L'ZT TZ9€'s 6LEE'E 6L9°LTT TMSZ-T0-9T-T0 9T-10
TMSZ-Z0-ST-TT TSHT868ZE00 6STETTE8/Z00 518 o0 618 PE8STSTELED D 6vFTTT TI60'E 00 TI6P'E Ove'FIT TMSZ-Z0-ST-ZT SI-ZT
TMSZ-Z0-ST-TT £8988/967E0°0 ¥0v/T98ELZ00 ve8 o0 e 0£66567S8E0°0 YIEETT TBIP'E oo T6ZP'E E7. 91T TMSZ-Z0-ST-TT SI-TT
TMSZ-Z0-ST-0T /6661595700 68876/8/010°0 57¢ 00 67Z¢ 990509TS9€0 0 9g€£'/0T 8'5.0°S £198 T80T TIFEIL TMSZ-Z0-ST-0T ST-0T
TMSZ-Z0-ST-60 €60/ 56265200 $SISTISE0T00 £ce 00 £€E TE096/069E0°0 88%'80T £78L's 9018'T LUTY TLTPIT TMSZ-Z0-ST-60 ST-60
TMSZ-Z0-60-¥T £810v/9/00T 0 0/ET¥80ZIOT 0 5061 00 506% £006£97E0¥0 0 9E5'8TT £9€6'E ¥59L 60LT'E ELFTTT TMSZ-Z0-60-#T 60-+T
TMSZ-Z0-60-€T 6TE966ET6E00 £E0TOSSSYH0 0 LSET ) LT SOSTEYIEEE00 0Z.'66 YESTTT 9967’ 895.°S £/6°0TT TMSZ-Z0-60-€T 60-ET
TMSZ-Z0-60-TT 6ZIEZYZEIFO 0 £6/£ZST65H00 86ET o0 6ET ¥OrZTEIL8E00 £SE'ETT 9PTL L TZ8L'T STE6'S 895°TZT TMSZ-Z0-60-TT 60-CT
TMSZ-Z0-60-TT 98T#E1Z8560 0 SOB0¥0SFIST O £ 19t 00 £19% 995/ZZ9T0V0 0 ¥SO'BTT SSHT'6 09979 S6L6'T DOE'LZT TMSZ-T0-60-TT 60-TT
(ew)
Jopeq peij id g upoid wi w
peiy Ppoid SYluo ZT 1521 _ustmﬂ Aq poig VIR | e vo&.uz Wv.U_E g wn) - 00 u_..u._u_,q E“w saio W__.w M.,_Eq“ (gw) di00 peyy 551
TTIE120)Y | Syjuow 7T Ise] Aqwnd-gi00 wing S[IPM H3A
%05 +WNJ-dI0O0 %05 |SAUOW ZEISEI0NV| | ;e Syuop T 1587 +2ZHwng siIPM ZH

610Z AVIW O1 NOIIDNJO¥d 30 SHINOW ZT 1SV1® NOLIDNAGOY¥d IALLYINAIND - (d100) 32V1d-NI-110 NO a3SV8 SHOLIVH 1DVl

PZ "ON L1INN YAVISVYM 804 SNOILWINJTVI YO1JV4 LOVYL -2 'ON 319VL




99 TEPP'T 199 S'TE0'T
ETEV'6CT 7000791
T TE 18191 orT <00 [evE 53 0T 0 0TOZ-uer 066T/ET/E 3uo7 pauopueqy THINSWY| ¥ HINVHYINY H3MO1 [CERVETY €8TH00 0/TMSZ-Z00-LT-60/00T
000 v Sv8 000 000 VYL 0T 0 000 oTO0Z-AeN 686T/L/TT 3u07 pauopueqy THINHINY ¥ HINVHYINY H3IMO1 [CERTETY SHTF00 0/TMSZ-Z00-LT-£0/00T
ST 66 v'955F 099z 980 870V 0z 0 100 £86T-10 ¥861/9Z/TT pauopueqy THINHNY ¥ HINVHEYINY 43IMO01 [CERTETN SOFE0D 0/TMSZ-Z00-LT-¥0/00T
6728 SoTvE 06L G 0LV 0L T <00 £00Z-uer v851/62/6 pauopueqy THINSWY| ¥ HINVEVIAY 43MO0T [CERTETY 60¥E00 0/ TMSZ-Z00-LT-€0/00T
0005 6T6ET oc 0T £€0 S00TT o£0T £€0 886T-3nY ¥E6T/TT/TT pauopueqy THINHWY ¥ HINVEYAY H3IMO1 [C=TETN S0VE0D 0/TMSZ-Z00-LT-Z0/00T
0STIT TYEPT 0T 0 000 ZO0ES'TT 00 Z00 ¥TOZ-nr +251/0E/6 3uoz pauopueqy THLNHWY ¥ HINVHYINY HIMO1 [CERTETY £O¥E00 0/TMSZ-Z00-LT-T0/00T
0002 €08ET oTo 000 2/086T o0 100 €T0Z-unf 8861/Z1/0T Bupnpoid THLNYNY ¥ HINVHYINY H3IMO1 [CERTETN 860¥00 0/TMSZ-Z00-3T-80/00T
8T €59 oro 100 18SP'TT 0e1Z 590 610Z-AeN 6861/7Z/9 Buidwing THLNHNY ¥ HINVHYINY H3IMO1 [CERTETY ZIT#00 0/ TMSZ-Z00-9T-£0/00T
0000T |6€T 06 €T <v0 = 000 000 5861120 s8sT/Lz/0T pauopueqy THINHWNY 1004 G3INEIANN [CERTETY ¥ZSEOD 0/TMSZ-Z00-9T-50/00T
s00L 0TI OT €T wo ITITT 095 810 8861-320 +E6T/4T/0T pauopueqy THLNHWY ¥ HINVHYINY H3IMO1 [CERTETY 6IFEDD 0/TMSZ-Z00-3T-¥0/00T
T S8 0T 0 000 97198 o8 9z0 6T0Z-AeN T86T/LT/E Supnpoid THINYWY ¥ HINVHYINY H3IMO1 [CERTETY £9Z#00 0/TMSZ-Z00-9T-£0/00T
000 'S5.6 000 000 96987 oL ¥ sTO LT0Z-1eN 0861/5Z/s 3uo07 pauopueqy THLNHWY ¥ HINVHYINY 43IMO1 [CEETETY 6LT#00 0/TMNSZ-Z00-9T-20/00T
0000T |97098% 00'9T €50 17956 000 000 910Z-d3s s861/6Z/TT 3uo7 pauopueqy THINHWY| ¥ HINVHYINY H3MO1 [CERTETN 6¥LE0D 0/TMSZ-Z00-9T-10/00T
788 T9€T 0E0 00 798 oTE oo £00Z-ung 986T/LT/E 3uo7 paucpueqy THINHNY ¥ HINVHYINY HIMO1 [C=LTETY 8¥EE00 0/TMSZ-Z00-5T-0T/00T
€0TE 968F 060 €00 90TST 00z 900 £00Z-AeN 0661/8Z/TT 3uo7 psuopueqy THLNHWY ¥ HINVHYINY HIMO1 [CERVETY 8¥ZF00 0/TMSZ-Z00-5T-60/00T
8988 LTI ors 0E0 5oz 0zt ¥00 686T-2nY 86T T/ TT pauopueqy THLNHWY ¥ HINVHYINY H3IMO1 [C=RTETY ££8Z00 0/ TMSZ-Z00-60-¥T/00T
0000T [¥E¥IL 0S¥ ST 0 296v's 000 000 £00Z-NT S86T/0T/L 3uo07 pauopueqy THLNHWY ¥ HINVHYINY H3IMO1 [C=ETETN SFSE00 0/TMSZ-Z00-60-ET/00T
00'S 9599 0z 0 100 1Z8LT 0gE ZT0 966T-INT va61/T/8 pauopueqy THINHWY| ¥ HINVHYIAY H3IMO1 [C=RTETN 98TE00 0/TMSZ-Z00-60-TT/00T
ZE06 T0SBST 09°s 8T 0 099z'9 090 00 800Z-720 S86T/LT/L 3uo07 paucpueqy THLNHWY ¥ HINVHYINY HIMO1 [CEETETY ¥¥SE0D 0/TMSZ-Z00-60-TT/00T
i few] few] (/ew] few] few] /] a0g poid 2mg 3pon auoz awny 3dAf JaquinN mn
DM 210M 1210M 4310M 1o 1o 1o
Pid winy Ajgiuow Ajd 122 Pid wimy Ayuow Aja joo paid uo bupnpoid 1ood asuzan

501 11°M P2 "ON Hun) Ppoysoy g "ON JjqoL




Table No. 4: OOIP Calculation

Tract 0OIP (m3) 0OIP (bbls) Phih
11-9-2-25W1 127,300 800,690 1.5305
12-9-2-25W1 121,568 764,640 1.4616
13-9-2-25W1 110,973 698,000 1.3342
14-9-2-25W1 122,473 770,330 1.4724
9-15-2-25W1 114,271 718,740 1.3784
10-15-2-25W1 112,412 707,050 1.3562
11-15-2-25W1 116,743 734,290 1.4087
12-15-2-25W1 114,940 722,950 1.3871
1-16-2-25W1 117,679 740,180 1.4209
2-16-2-25W1 124,069 780,370 1.4976
3-16-2-25W1 118,749 746,910 1.4330
4-16-2-25W1 109,278 687,340 1.3183
5-16-2-25W1 106,909 672,440 1.2905
6-16-2-25W1 112,768 709,290 1.3616
7-16-2-25W1 113,774 715,620 1.3742
8-16-2-25W1 115,480 726,350 1.3952
9-16-2-25W1 112,002 704,470 1.3540
10-16-2-25W1 109,344 687,750 1.3215
1-17-2-25W1 107,355 675,240 1.2952
2-17-2-25W1 107,522 676,290 1.2964
3-17-2-25W1 106,407 669,280 1.2822
4-17-2-25W1 99,191 623,890 1.1944
5-17-2-25W1 97,334 612,210 1.1725
6-17-2-25W1 100,709 633,440 1.2139
7-17-2-25W1 102,792 646,540 1.2398
8-17-2-25W1 103,262 649,500 1.2463
9-17-2-25W1 98,952 622,390 1.1947
10-17-2-25W1 98,301 621,440 1.1921

3,103,055 19,517,630

Sw = 40%
Porosity = 10%
Bo=1.17



