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GLOSSARY OF TERMS 
(Abbreviations & Definitions) 

General  

BIT 	 - Before Income Tax 

AIT 	 - After Income Tax 

M$ 	 Thousands of Dollars 

Effective Date 

$US 

WTI 

ARTC 

The date for which the Present Value of the future cash flows and 
reserve categories are established 

United States Dollars 

West Texas Intermediate — the common reference for crude oil use 
for oil price comparisons 

d 

Alberta Royalty Tax Credit 

GRP 	 Gas Reference Price 

lnterests and Royalties  

BPO 	 Before Payout 

APO 	 After Payout 

APPO 	 After Project Payout 

Payout 	 The point at which a participant's original capital in 
recovered from its net revenue 

vestment is 

GORR 	 Gross Overriding Royalty — percentage of revenue on ross revenue 
earned (can be an interest or a burden) 

NC 	 New Crown — crown royalty on petroleum an 
discovered after April 30, 1974 

d natural gas 

SS 1/150 (5%-15%) OiI Sliding Scale Royalty — a varying gross overriding 
monthly production. Percentage is calculated as 
production with a minimum percentage of 5% 
15% 

royalty based on 
1-150th  of monthly 

and a maximum of 

FH 	 Freehold Royalty 

P&NG 	 Petroleum and Natural Gas 

Twp 	 Township 

Rge 	 - Range 

Sec 	 - Section 
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Technical Data 

psia 

MSTB 

Pounds per square inch absolute 

Thousands of Stock Tank Barrels of oil (oil volume at 60 F and 14.65 
psia) 

MMscf 	 Millions of standard cubic feet of gas (gas volume at 60 F and 14.65 
psia) 

Bbls 	 Barrels 

Mbbls 	 Thousands of barrels 

MMBTU 	 Millions of British Thermal Units — heating value of natural gas 

STB/d 	 Stock Tank Barrels of oil per day — oil production rate 

Mscf/d 	 Thousands of standard cubic feet of gas per day — gas production 
rate 

GOR (scf/STB) 	 Gas-Oil Ratio (standard cubic feet of solution gas per stock tank 
barrel of oil) 

m KB 
	

Metres Kelly Bushing — depth of well in relation to the Kelly Bushing 
which is located on the floor of the drilling rig. The Kelly Bushing is 
the usual reference for all depth measurements during drilling 
operations. 

EOR 	 - Enhanced Oil Recovery 

GJ 	 Gigajoules 

Marketable or Sales 
Natural Gas 

NGLs 

Raw Gas 

Natural gas that meets specifications for its sale, whether it occurs 
naturally or results from the processing of raw natural gas. Field and 
plant fuel and losses to the point of the sale must be excluded from 
the marketable quantity. The heating value of marketable natural 
gas may vary considerably, depending on its composition; therefore, 
quantities are usually expressed not only in volumes but also in 
terms of energy content. Reserves are always reported as 
marketable quantities. 

- Natural Gas Liquids — Those hydrocarbon components that can be 
recovered from natural gas as liquids, including but not limited to 
ethane, propane, butanes, pentanes plus, condensate, and small 
quantities of non-hydrocarbons. 

Natural gas as it is produced from the reservoir prior to processing. 
lt is gaseous at the conditions under which its Volume is measured 
or estimated and may include varying amounts of heavier 
hydrocarbons (that may liquefy at atmospheric conditions) and water 
vapour; may also contain sulphur and other non-hydrocarbon 
compounds. Raw natural gas is generally not suitable for end use. 

EUR 	 Estimated Ultimate Recovery 
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ZENITH 
■ ENERGY 

October 08, 2021 

Chapman Petroleum Engineering Ltd. 

700, 1122 — 4th  Street SW 

Calgary, AB 

T2R 1M1 

Dear Sir: 

Re: Company Representation Letter 

Regarding the evaluation of our Company's oil and gas reserves and independent appraisal of the 

economic value of these reserves for the year ended September 30, 2021, (the effective date), we 

herein confirm to the best of our knowledge and belief as of the effective date of the reserves 

evaluation, and as applicable, as of today, the following representations and information made 

available to you during the conduct of the evaluation: 

1. We, Zenith Energy Ltd., (the Client) have made available to you, Chapman Petroleum 

Engineering Ltd. (the Evaluator) certain records, information, and data relating to the evaluated 

properties that we confirm is, with the exception of immaterial items, complete and accurate 

as of the effective date of the reserves evaluation, including the following: 

• Accounting, financial, tax and contractual data 

• Asset ownership and related encumbrance information; 

• Details concerning product marketing, transportation and processing arrangements; 

• All technical information including geological, engineering and production and test data; 

• Estimates of future abandonment and reclamation costs. 

2. We confirm that all financial and accounting information provided to you is, to the best of our 

knowledge, both an an individual entity basis and in total, entirely consistent with that 

reported by our Company for public disclosure and audit purposes. 

Zenith Energy Ltd., Suite 1500, 15th Floor, Bankers Court, 850-2nd St, SW Calgary, Alberta, T2P OR8, Canada. 
E-mail: info@zenithenergy.ca  

Tel: +1 (587) 315 9031 
Website: www.zenithenergy.ca  

Twitter: https://twitter.com/zenithenergyltd  
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COMPETENT PERSONS REPORT 

EVALUATION OF RESERVES AND 
RESOURCES OTHER THAN RESERVES 

OIL AND GAS PROPERTIES 

THE REPUBLIC OF TUNISIA 

Owned by 

ZENITH ENERGY LIMITED 

September 30, 2021 
(October 1, 2021) 



October 7, 2021 

Zenith Energy Ltd. 
15th Floor, Banker's Court 
850 - 2nd Street SW 
Calgary, AB 
T2R OR8 

Attention: Mr. Andrea Cattaneo 

Dear Sir: 

Re: Competent Persons Report, Evaluation of Reserves and Resources Other Than Reserves 
Zenith Energy Ltd. 
Tunisia Properties — September 30, 2021  

In accordance with your authorization we have performed a Competent Persons Report (CPR) of reserve 

and economic evaluation of oil and gas properties, including an assessment of resources other than 

reserves, owned by Zenith Energy Ltd. (the "Company") for an effective date of September 30, 2021 

(October 1, 2021). 

This evaluation has been carried out in accordance with standards set out in the Canadian Oil and Gas 

Evaluation Handbook ("COGEH"), the professional practice standard under our Permit to Practice with 

APEGA and under the guidelines of the European Securities and Markets Authority (ESMA). The report 

has been prepared and/or supervised by a ''Qualified Reserves Evaluator" under NI 51-101 as 

demonstrated an the accompanying Certificate of Qualification of the author(s). 

The INTRODUCTION includes the authorization, purpose and use of the report and describes the 

methodology and economic parameters used in the preparation of this report and the evaluation standard 

to which the report has been prepared. 

The EXECUTIVE SUMMARY presents an overview of the evaluated property and addresses the 

summary information required by ESMA, Section 132. 

The SUMMARY OF RESERVES AND ECONOMICS complements the Executive Summary and contains 

a concise presentation of the results of this reserve and economic evaluation. The net present values 

Chapman Petroleum Engineering Ltd. 
1 1 2 2 - 4 t h Street S.W., Suite 700, Calgary, Alberta T2R 1M1 • Phone: (403) 266-4141 • Fax: (403) 266-4259 • www.chapeng.ab.ca  
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presented in this report do not necessarily represent the fair market value of the reserves evaluated in 

this report. All monetary values presented in this report are expressed in terms of US dollars. 

The DISCUSSION contains a description of the interests and burdens, reserves and geology, production 

forecasts, product prices, capital and operating costs and a map of each major property. The economic 

results and cash flow forecasts (before income tax) are also presented an an entity and property 

summary level. 

The RESOURCES OTHER THAN RESERVES contains a summary of the resource property, compliant 

with NI 51-101, Sec. 5.9 of the Canadian Securities Administrators and a full description and results of the 

technical analysis of the resources in accordance with COGEH Volume 2, Section 2 (ROTR). 

Resources have been classified as to their most specific category according to their level of certainty, 

project maturity and economic status for each entity, where applicable. 

A REPRESENTATION LETTER from the Company confirming that to the best of their knowledge all the 

information they provided for our use in the preparation of this report was complete and accurate as of the 

effective date, is enclosed following the Glossary. 

Because the reserves and resource data are based an judgments regarding future events, actual results 

will vary and the variations may be significant. We have no responsibility to update our report for events 

and circumstances which may have occurred since the preparation date of this report. 

Prior to public disclosure of information derived from this report, or our name as author, our written 

consent must be obtained, as to the information being disclosed and the manner in which it is presented. 

This report may not be reproduced, distributed or made available for use by any other party without our 

written consent and may not be reproduced for distribution at any time without the complete context of the 

report, unless otherwise reviewed and approved by us. 

We consent to the submission of this report, in its entirety, to securities regulatory agencies and stock 

exchanges, by the Company. 
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INTRODUCTION 

1. AUTHORIZATION 

This evaluation has been authorized by Mr. Andrea Cattaneo, on behalf of Zenith Energy Ltd. The 

engineering analysis has been performed during the months of April and May 2021 and updated 

October 2021. 

2. PURPOSE OF THE REPORT 

The purpose of this report was to prepare a third party independent appraisal of the oil and gas 

reserves and resources other than reserves owned by Zenith Energy Ltd. for the Company's financial 

planning. 

The values in this report do not include the tangible value of the physical facilities on this property.  

3. USE OF THE REPORT 

The report is intended to support a filing on the London Stock Exchange and for annual corporate 

requirements and financial planning. 

4. SCOPE OF THE REPORT 

4.1 Methodology 

The evaluation of the reserves and resources of these properties included in the report has 

been conducted under a discounted cash flow (DCF) analysis of estimated future net revenue, 

which is the principal tool for estimating oil and gas property values and supporting capital 

investment decisions. In the case of the resources other then reserves, the DCF analysis was 

further subjected to an "Expected Value" risk analysis for determining the after risk value. 

4.2 Land Survev System  

This block description is defined in the Concession agreement. 
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4.3 Economics 

The economics presentation and methodology are presented in the Discussion of the report. 

4.4 Barrels of 011 Equivalent 

1f at any time in this report reference is made to "Barrels of Oil Equivalent" (BOE), the 

conversion used is 6 Mscf : 1 STB (6 Mcf : 1 bbl). 

BOEs may be misleading, particularly if used in isolation. A BOE conversion ratio of 6 Mcf : 1 

bbl is based on an energy equivalency conversion method primarily applicable at the burner tip 

and does not represent value equivalency at the well head. 

4.5 Environmental Liabilities 

We have been advised by the Company that they are in material compliance with all 

Environmental Laws and do not have any Environmental Claims pending, as demonstrated in 

the Representation Letter attached. 

5. BASIS OF REPORT 

5.1 Sources of Information 

Sources of the data used in the preparation of this report are as follows- 

i) Ownership terms have been derived from information provided by the Company. 

ii) Production data is acquired from information provided by the Company. 

iii) Operating Costs are based on historical information presented on the corporate 

presentation; 

iv) Price differentials are derived from posted world prices for various basins and instructions 

from the Company 

v) Timing of Development Plans and Capital estimates have been derived from the vendors 

corporate presentation and our best judgement. 
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5.2 Product Prices 

Chapman Petroleum Engineering Ltd. conducts continual surveillance and monitoring on a 

number of Benchmark product prices both locally and internationally. Based an historical data, 

current conditions and our view of the relevant political and economic trends, we independently 

prepare oil, gas and by-product price forecasts including predictions for the near term (first few 

years) with 2 percent escalation thereafter. 

In establishing our forecasts we also consider input from operating companies, consulting firms, 

oil & gas marketing companies and financial institutions. Our forecasts are updated quarterly 

and the latest one prior to the effective date would generally be used. The forecast used for this 

report is presented as an attachment to this Introduction. 

The Benchmark Oil Par Price used for this evaluation is the Brent Crude Price and for natural 

gas the World Bank European gas price forecast has been used. 

Any prices quoted in the property discussions reflect fully adjusted prices for crude quality, 

transportation, gas heating value and specific contractual arrangements. 

5.3 Product Sales Arrangement 

The Company does not have any "hedge" contracts in place at this time. 

5.4 Royalties  

This property is governed by a royalty and tax scheme as discussed in the body of the report 

5.5 Capital Expenditures and Operating Costs 

Operating costs and capital expenditures have been based on historical experience and 

analogy where necessary and are expressed in current year dollars but for economic purposes 

are escalated at 2% per year after the current year. 

5.6 Income Tax Parameters 

Income tax parameters are integral with the fiscal regime as discussed in the body of the report. 
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6. EVALUATION STANDARD USED 

6.1 	General 

This evaluation and report preparation have been carried out in accordance with standards set 

out in the APEGA professional practice standard "The Canadian Oil and Gas Evaluation 

Handbook", 3rd  Edition December 2018 ("COGEH"), prepared by the Calgary Chapter of the 

Society of Petroleum Evaluation Engineers (SPEE). 

COGEH uses the SPE-PRMS (2018 Update) resource classification system shown in the below 

diagram. 

By way of explanation, `CLASS' forms the vertical axis of the PRMS diagram and represents 

the range of Chance of Commerciality. Likewise, 'CATEGORY' forms the horizontal axis and 

provides a measure of the uncertainty in estimates of the Resource Class. 
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Petroleum Initially-In-Place (PIIP) is that quantity of petroleum that is estimated to exist 

originally in naturally occurring accumulations with reference to the above diagram and is 

potentially producible. lt includes that quantity of petroleum that is estimated, as of a given 

date, to be contained in known accumulations, prior to production, plus those estimated 

quantities in accumulations yet to be discovered (equivalent to "total resources"). 

Discovered PIIP (equivalent to "discovered resources") is that quantity of petroleum that is 

estimated, as of a given date, to be contained in known accumulations prior to production. The 

Discovered PIIP includes production, Reserves, and Contingent Resources; the remainder is 

unrecoverable. 

Undiscovered PIIP (equivalent to "undiscovered resources") is that quantity of petroleum that is 

estimated, on a given date, to be contained in accumulations yet to be discovered. The 

recoverable portion of undiscovered petroleum initially in place is referred to as "Prospective 

Resources", the remainder as "unrecoverable". 

Unrecoverable is that portion of Discovered or Undiscovered PIIP quantities which is estimated, 

as of a given date, not to be recoverable by future development projects. A portion of these 

quantities may become recoverable in the future as commercial circumstances change or 

technological developments occur; the remaining portion may never be recovered due to the 

physical/chemical constraints represented by subsurface interaction of fluids and reservoir 

rocks. 

6.2 Resource Definitions 

The following definitions have been extracted from COGEH and represent an overview of the 

resource definitions and evaluation criteria required for compliance with the Canadian 

Securities National Instrument 51-101. These definitions are considered to be compliant with 

the PRMS - 2018, in that they use the same primary nomenclature, principles and concepts. 

6.2.1 Reserves 

The following Reserves definitions and guidelines are designed to assist evaluators in 

making Reserves estimates on a reasonably consistent basis and assist users of 

evaluation reports in understanding what such reports contain and, if necessary, in 

judging whether evaluators have followed generally accepted standards. 
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c. Possible Reserves are those additional reserves that are less certain to be recovered 

than probable reserves. lt is unlikely that the actual remaining quantities recovered 

will exceed the sum of the estimated Proved + Probable + Possible Reserves. 

DEVELOPMENT AND PRODUCTION STATUS  

Each of the reserves categories (proved, probable and possible) may be divided into 

developed and undeveloped categories. 

a. Developed Reserves are those Reserves that are expected to be recovered from 

existing wells and installed facilities or, if facilities have not been installed, that would 

involve a low expenditure (e.g., when compared to the cost of drilling a well) to put 

the Reserves on production. The developed category may be subdivided into 

producing and non-producing. 

Developed Producing Reserves are those reserves that are expected to be 

recovered from completion intervals open at the time of the estimate. These 

reserves may be currently producing or, if shut-in, they must have previously 

been on production, and the date of resumption of production must be known 

with reasonable certainty. 

ii. Developed Non-Producing Reserves are those reserves that either have not 

been on production, or have previously been on production, but are shut-in and 

the date of resumption of production is unknown. 

b. Undeveloped Reserves are those reserves expected to be recovered from known 

accumulations where a significant expenditure (e.g., when compared to the cost of 

drilling a well) is required to render them capable of production. They must fully meet 

the requirements of the Reserves classification (Proved, Probable, Possible) to which 

they are assigned. 

In multi-well pools, it may be appropriate to allocate total pool Reserves between the 

Developed and Undeveloped categories or to sub-divide the Developed Reserves for the 

pool between Developed Producing and Developed Non-Producing. This allocation 

should be based on the estimator's assessment as to the reserves that will be recovered 

from specific wells, facilities and completion intervals in the pool and their respective 

development and production status. 
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Contingencies may include economic, environmental, social and political factors, 

regulatory matters, a lack of markets or prolonged timetable for development. Contingent 

Resources have a Chance of Development that is less than certain. 

Contingent resources are further categorized according to their level of certainty 

associated with the estimates and may be sub-classified based an project maturity and/or 

characterized by their economic status. 

Project Maturity Sub-Classes are: Development Pending, Development on Hold, 

Development Unclarified and Development Not Viable, as demonstrated in the chart 

below (Section 6.3). 

Reports on Contingent Resources must specify the level of maturity and usually include 

1C, 2C and 3C estimates. 

There is no certainty that it will be commercially viable to produce any portion of the 

Contingent Resources. 

6.2.3 Prospective Resources 

Prospective Resources are those quantities of petroleum estimated, as of a given date, to 

be potentially recoverable from undiscovered accumulations by application of future 

development projects. Prospective resources have both an associated Chance of 

Discovery and a Chance of Development. Prospective resources are further subdivided 

in accordance with the level of certainty associated with recoverable estimates assuming 

their discovery and development and may be sub-classified based on project maturity. 

The project maturity subclasses describe the stage of exploration and broadly correspond 

to chance of commerciality from in increasing order from "play" to "lead" to "prospect" as 

demonstrated in the chart below (Section 6.3). 

A "play" is a family of geologically similar fields, discoveries, prospects and leads. lt 

would have the lowest chance of commerciality in these project maturity subclasses. 

A "lead" is a potential accumulation within a play that requires more data acquisition 

and/or evaluation in order to be classified as a prospect. 
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Attachment 1 

CHAPMAN PETROLEUM ENGINEERING LTD. 

CRUDE OIL 

HISTORICAL, CONSTANT, CURRENT AND FUTURE PRICES 

October 1, 2021 

Date 

WTI [1] 
$US/STB 

Brent Spot (ICE)[2] 

$US/STB 

AB Synthetic 

Crude Price [3] 

$CDN/STB 

Western Canada 

Select [4] 

$CDN/STB 

Exchange 

Rate 

$US/$CDN 

HISTORICAL PRICES 

2012 94.05 111.63 92.56 71.70 1.00 
2013 97.98 108.56 100.17 75.76 0.97 
2014 93.12 99.43 101.07 82.07 0.91 
2015 48.69 53.32 62.17 46.23 0.78 
2016 43.17 45.06 57.98 38.90 0.76 
2017 50.86 54.75 67.75 49.63 0.77 
2018 64.92 71.64 75.06 50.17 0.77 
2019 57.00 64.11 75.28 57.86 0.75 
2020 39.54 43.40 48.78 37.05 0.75 
2021 	9 mos 64.80 67.56 79.76 65.47 0.80 

CONSTANT PRICES (The average of the first-day-of-the-month price for the preceding 12 months-SEC) 

56.36 58.83 68.97 55.83 0.79 

FORECAST PRICES 

2021 	3mos 75.50 79.28 87.01 70.47 0.80 
2022 72.50 76.13 83.26 67.44 0.80 
2023 69.50 72.98 79.51 64.40 0.80 
2024 66.50 69.83 75.76 61.36 0.80 
2025 67.83 71.22 77.42 62.71 0.80 
2026 69.19 72.65 79.11 64.08 0.80 
2027 70.57 74.10 80.84 65.48 0.80 
2028 71.98 75.58 82.61 66.91 0.80 
2029 73.42 77.09 84.41 68.37 0.80 
2030 74.89 78.63 86.24 69.86 0.80 
2031 76.39 80.21 88.11 71.37 0.80 
2032 77.92 81.81 90.02 72.92 0.80 
2033 79.47 83.45 91.97 74.50 0.80 
2034 81.06 85.12 93.96 76.11 0.80 
2035 82.68 86.82 95.99 77.75 0.80 
2036 84.34 88.55 98.05 79.42 0.80 

Escalated 2% thereafter 

Notes: 	[1] 	West Texas I ntermediate quality (D21S2) crude (40API) landed in Cushing, Oklahoma. 

(Comperative WTI future oil prices are: $US73 74/STB in 2021; $US71 10/STB in 2022 and $US64.66/STB in 2023) 

[2] The Brent Spot price is estimated based an historic data. 
[3] Equivalent price for Light Sweet Crude (D2/S2) & Synthetic Crude landed in Edmonton. 
[4] Western Canada Select (20.5API), spot price for B.C., Alberta, Saskatchewan, and Manitoba. 
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EXECUTIVE SUMMARY 

This Executive Summary presents an overview of the Company's properties and results of the evaluation 

and, in particular, addresses the information required by the European Securities and Markets Authority 

(ESMA), Section 132. 

(a) Details of the reserves being evaluated have been established under COGEH (NI 51-101) standards 

are presented with their associated net present values on the attached Table 1 in the Summary and 

repeated on Table 4 in the Discussion of each of the three properties in the report. The production 

and cash flow analyses are presented in Tables 4a, 4b and 4c, for the Proved Developed Producing 

and Proved Plus Probable Developed Producing and Proved Plus Probable Reserves, respectively, 

for each property. 

(b) The anticipated project life of these overall properties based on the established Proved Plus Probable 

Reserves also 15 to 20 years. 

(c) The Company owns a 45% working interest in the Ezzaouia Concession and a 100% working interest 

in the EI Bibane and Robbana Concessions, which are located in the Jaffara Basin on coastal Tunisia 

Ezzaouia and Robbana, which are onshore and El Bibane, which is 18 km offshore. The El Bibane 

concession covers 56,340 acres (228 Km2), Ezzaouia covers 9884 acres (40 Km2) and Robbana 

covers 11,861 acres (48 km2). The combined fields contain eight active wells. The Block is governed 

under a fiscal regime, the terms of which are presented in Table 1 in the Discussion of each property. 

(d) These concessions are located onshore and offshore as described above, in a highly developed oil 

and gas region in Tunisia. The oil fields produce from the Cretaceous and Jurassic formations and 

are generally pipeline connected to major facilities for sales. Gas is used in the operations and in 

some cases reinjected, but once exploited can be marketed to a local electricity generation facility. 

(e) The results of this evaluation are based on facts and assumptions typical of this type of engagement. 

lt should be noted that under COGEH Section 7.8.2 evaluations are conducted without consideration 

of the availability of capital for funding the scheduled development. The product price forecasts used 

for this evaluation, shown in Attachment 1, are based on history and analysis and reflect the industry 

consensus as of the effective date of the report, however variations may occur and the variations 

could be material. 
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Table 1 

Summary of Company Reserves and Economics 

Before Income Tax 

October 1, 2021 

Zenith Energy Ltd. 

Tunisian Properties 

Net To Appraised Interest 

Deecriptien 

Cumulative Cash Flow (BIT) - M$ 

Light Oil 

MSTB 

Cenventienal 

Natural Gas 

MMscf 

NGL 

Mbbls Oiscounted et: 
Gross Net Gross Net Gross Net Undisc. 5%/year 	10%/year 15%Iyear_ 201./dyear 

Reserve Category 

PROVED 

Proved Cevetoped Producing 

El Bibane 22 20 5,866 5,454 129 120 11,699 8,594 6,304 4,591 3,293 

Ezzaouia 213 198 0 0 0 0 505 845 1,096 1,281 1,417 

Total Proved Developed Producing 234 218 5,866 5,454 129 120 12,204 9,438 7,399 5,872 4,711 

Total Proved 234 218 5,866 5,454 129 120 12,204 9,438 7,399 5,872 4,711 

PROBABLE 

Probabte Developed Producke (incremente!) 

EI Bibane 0 0 5,515 5,112 86 79 32,257 25,633 20,733 17,033 14,188 

Ezzaouia 227 205 0 0 0 0 8,122 7,057 6.179 5,450 4,840 

Total Probable Developed Producing 227 205 5,515 5,112 86 79 40,379 32,691 26,912 22,483 19,028 

Probable Undeveloped 

Ezzaouia 2,858 2,586 0 0 0 0 129,649 92,054 68,240 52,409 41,437 

Robbana 742 716 0 0 0 0 23,661 17,671 13,264 9,962 7,451 

Total Probable Undeveloped 3,601 3,302 0 0 0 0 153,310 109,725 81,504 62,372 48,888 

Total Probable 3,828 3,507 5,515 5,112 86 79 193,689 142,416 108,416 84,855 67,916 

Total Proved Plus Probable 4,062 3,725 11,381 10,565 215 200 205,893 151,854 115,816 90,727 72,627 

POSSIBLE 

El Bibane 0 0 5,690 5,205 89 81 32,301 25,591 20,645 16,923 14,069 

Robbana 281 264 0 0 0 0 15,725 11,699 8,964 7,049 5,670 

Total Possible 281 264 5,690 5,205 89 81 48,026 37,290 29,609 23,972 19,739 

Total Proved Plus Probable Plus Possible 4,343 3,989 17,071 15,770 304 281 253,918 189,144 145,425 114,699 92,365 

M$ means thousands of dollars. 

Gross reserves am the total of the Company's working interest share before deduction of royalties owned by others 

Net reserves are the total of the Company's working and/or royalty interest share after deducting the amounts attributable to royalties owned by others. 

Columns may not add precisely due to accumulative rounding of values lhroughout the report. 

Cumulative cash flow values shown es "0" reflect a value of lass than $500. 

Reserves shown as "0" reflect a value of less than 0.5(MSTB 
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EL BIBANE CONCESSION 

TUNISIA 

DISCUSSION 

Property Description 

The Company owns a 100% working interest in the El Bibane Concession, in Tunisia. lt is comprised 

of 56,340 acres of land (228 Km squared) and is located about 18 km offshore Tunisia in 25 feet of 

water depth. The Concession currently contains a total of three wells, including one oil/gas producer, 

which is under a gas cycling scheme, a gas injector and one suspended well. A number of former 

producers have been abandoned. The oil reserves from this reservoir are practically depleted and full 

gas cap blowdown is imminent, as discussed later. 

Production is subject to a complex fiscal regime specifying the government royalties and taxes, which 

vary according to an "R" factor. The "R" factor is the ratio of accrued net revenue divided by the total 

accrued expenditures. The criteria for gas and oil are slightly different. 

A map showing the Concession boundary and producing well locations is presented an Figure 1 and 

the description of the ownership and details of the fiscal regime is summarized an Table 1. 

Geology 

The Concession is within the Jaffara Basin, a WNW-ESE trending Permo-Triassic, extentional basin, 

which occupies a hinge-zone between the Palaeozoic Berfine/Ghandames Basin to the SSW and the 

Jurassic to Tertiary, Pelagian/Sabratah Basin to the NNE. 

The El Bibane structure is a faulted four-way dip-controlled anticline. The producing reservoir on the 

concession is the Cretaceous (Albian) Zebbag carbonate, as shown on the Startigraphic chart, Figure 

2a. The Cretaceous Zebbag reservoir is the Lower Zebbag formation, a slightly calcareous dolomite, 

which contains a gas cap and an oil leg underlain by water. A depth structure map at the top of the 

Zebbag is presented on Figure 2b. 
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Reserves 

Total Proved Developed Producing Reserves of 22 MSTB of oil, 5,866 MMscf of marketable gas and 

130 MBbls of condensate have been estimated for the Zebbag reservoir. These reserves have been 

based on the assumption of the continuation of the existing oil production from EBB-5 and gas cycling 

scheme with injection into EBB-4H, during 2021 and 2022, after which full gas cap blowdown would 

be initiated. A local market exists for the gas, as feedstock to a nearby electrical generation facility. 

Incremental Probable and Possible gas and condensate reserves have been estimated for the 

recovery of the gas under various less certain scenarios. The original gas in place has been 

determined to be about 29,100 MMscf, of which 22,620 MMscf have been produced, (some of which 

may have been recycled gas). A volume of 18,810 MMscf has been reinjected, therefore only 3,810 

MMscf have actually been removed from the reservoir, leaving about 25,290 MMscf currently in the 

reservoir. 

To efficiently recover the gas in blowdown, two circumstances need to be considered. The gas has 

been reinjected downdip from the crest of the reservoir and water encroachment has been 

experienced during the cycling phase. 

We have made conservative assumptions that for Proved reserves approximately 25% of the gas 

would be recovered producing both wells at a combined rate of 3,000 Mscf/d. Similarly, for the 

Probable reserves we have assumed that 50% of the gas would be recovered at a rate of 

6,000Mscf/d add for Possible reserves 75% of the gas at 9,000 Mscf/d. 

A summary of the Reserves is presented on Table 2 (two pages). The production forecasts for each 

case are demonstrated on Page One of the economic analysis, Tables 4a, 4b and 4c. 

Production 

Current production from well EBB-5 is averaging 80 STB/d, and 6,000 Mscf/d of associated gas. The 

gas is being processed for condensate recovery at about 14 Bbls/MMscf and all the gas not used for 

operations is being reinjected into well EBB-4H. 

Commencing in 2023 it has been assumed that full gas cap blowdown would commence, as 

discussed above. 
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EL BIBANE CONCESSION 

TUNISIA 

LAND AND WELL MAP 





ZONE OF INTEREST 

Source: Candax Presentation, June 2019, p. 2 
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EZZAOUIA CONCESSION 

TUNISIA 

DISCUSSION 

Property Description 

The Company owns a 45% working interest in the Ezzaouia Concession, in Tunisia. lt is comprised of 

9,884 acres of land (40 Km squared) and is located onshore near the Gulf of Gabes, east of Djerba 

Island. The Concession contains a total of 16 wells, including four oil producers, two is shut-in, two 

water injectors and eight wells which are suspended. 

Production is subject to a complex fiscal regime specifying the government royalties and taxes, which 

vary according to an "R" factor. The "R" factor is the ratio of accrued net revenue divided by the total 

accrued expenditures. 

A map showing the Concession boundary and producing well locations is presented on Figure 1 and 

the description of the ownership and details of the fiscal regime is summarized on Table 1. 

Geology 

The Concession is within the Jeffara Basin, a WNW-ESE trending Permo-Triassic, extentional basin, 

which occupies a hinge-zone between the Palaeozoic Berfine/Ghandames Basin to the SSW and the 

Jurassic to Tertiary, Pelagian/Sabratah Basin to the NNE. There are two producing reservoirs an the 

concession, the Jurassic M'Rabtine sand and the Cretaceous Zebbag carbonate, as shown an the 

Startigraphic chart, Figure 2a. 

The M'Rabtine reservoir rock is composed of thin channel sands. The principle hydrocarbon bearing 

reservoirs are stacked delta distributory sand bodies, which can be subdivided into an upper interval 

(M1-M3 units) and a lower interval (M5-M6 units), separated by the middle M4 unit. In addition, the 

structure can be divided into several main and minor fault blocks, as shown on Figure 2b. Currently, 

three to four wells are producing from the M'Rabtine and there is potential for additional development 

on this structure. 
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The Cretaceaous Zebbag reservoir is a highly fractured, vugular dolomite, which is subdivided into 

four layers (Z1-Z4), all within the Middle Zabbag member. This reservoir is almost depleted due to 

water encroachment from below, with only the highest structural well still producing. 

Reserves 

Total Proved Developed Producing Reserves of 472 MSTB of oil have been estimated for the four 

producing wells based on a conservative decline analysis of past production performance. Of this 64 

MSTB have been estimated for the Zebbag zone, producing from well EZZ-10, and 408 MSTB for the 

M'Rabtine, producing from wells EZZ-1, 9 and 11. 

Incremental Probable Developed Producing Reserves of 505 MSTB of oil have been estimated for 

the same wells plus well EZZ-17, which is scheduled for a pump repair, based on a best estimate 

decline analysis of past production performance. 

Probable Undeveloped Reserves of 6,352 MSTB have been estimated for three additional wells to be 

drilled for production from the M'Rabtine zone. Well EZZ-18 will be a side-rack of the existing well, 

well EZZ-4 will be a redrill of the former well on that location and well EZZ-19 is a strategically located 

infill well. 

A summary of the Reserves is presented on Table 2. Selected decline rates for each well and the 

starting point production rates are demonstrated on Page One of Tables 4a,4b and 4c. The 

normalized production plot which has been used as the analog performance for the new drills is 

presented on Figure 4. 

Production 

Current production from four wells is averaging 454 STB/d, the main production from well EZZ-11, at 

265 STB/d. These rates are anticipated to continue their historical decline until the economic limit is 

reached. Forecasts of the production can be seen on Page One of each economic analysis files, 

Table 4a, 4b and 4c. 

Initial rates, forecasts and timing of the undeveloped wells can be seen on Page One of Table 4c, the 

economic analysis for Proved Plus Probable reserves. 

Production history graphs of the wells of interest are presented in Figures 3a through 3h. 
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Source: Ryder Scott Company Petroleum Consultants, Candax Report 2013, p. 38, modified 

ZENITH ENERGY LTD. 

EZZAOUIA CONCESSION 

TUNISIA 

LAND AND WELL MAP 

OCT. 2021 	JOB No. 6773 FIGURE No. 1 
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ZONE OF INTEREST 

ZONE OF INTEREST 

Source: Candax Presentation, June 2019, p. 2 

ZENITH ENERGY LTD. 

OCT. 2021 	JOB No. 6773 FIGURE No. 2a 
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EZZAOUIA CONCESSION 

TUNISIA 

STRATIGRAPHIC CHART 



Zebbag Producer 

M’Rabtine Producer 

New Location 

ZENITH ENERGY LTD. 

Source: MCH-Petroleum Training & Consulting, Candax Report 2020, p. 11, modified 

EZZAOUIA CONCESSION 
TUNICIA 

STRUCTURAL CONTOUR 
DEPTH MAP 

C.I. = 15 m 

OCT. 2021 	JOB No. 6773 FIGURE No. 2b 
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