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THIS DOCUMENT IS IMPORTANT AND REQUIRES YOUR IMMEDIATE ATTENTION. If you are in any doubt about 
the contents of this document or the action you should take, you should immediately consult a person 
authorised for the purposes of the Financial Services and Markets Act 2000 (as amended) who specialises in 
advising on the acquisition of shares and other securities. 

The Directors and the Proposed Directors of the Company, whose names appear on page 14, accept responsibility for the 
information contained in this document and for compliance with the AIM Rules for Companies. To the best of the knowledge 
and belief of the Directors and the Proposed Directors (who have taken all reasonable care to ensure that such is the case), the 
information contained in this document is in accordance with the facts, and does not omit anything likely to affect the import of 
such information. 

It is expected that Admission will become effective at 8:00 a.m. on 26 April 2021. 

AIM is a market designed primarily for emerging or smaller companies to which a higher investment risk tends 
to be attached than to larger or more established companies. AIM securities are not admitted to the Official 
List of the FCA. A prospective investor should be aware of the risks of investing in such companies and should 
make the decision to invest only after careful consideration and, if appropriate, consultation with an 
independent financial adviser. Each AIM company is required pursuant to the AIM Rules for Companies to have 
a nominated adviser. The nominated adviser is required to make a declaration to the London Stock Exchange 
on admission in the form set out in Schedule Two to the AIM Rules for Nominated Advisers. Neither the London 
Stock Exchange plc nor the FCA has examined or approved the contents of this document.

JADESTONE ENERGY PLC
(registered under the laws of England and Wales with registered number 13152520) 

APPENDIX TO PRE ADMISSION ANNOUNCEMENT  

FURTHER INFORMATION ON JADESTONE ENERGY PLC 

IN CONNECTION WITH ITS PROPOSED ADMISSION TO AIM  

Nominated Adviser  

This Appendix has been prepared in accordance with the Supplement to Schedule One of the AIM Rules for Companies 
published by London Stock Exchange plc for a quoted applicant. It includes, inter alia, all information that is required for an 
admission document which is not currently publicly available. Information which is public relates to Jadestone Energy Inc., 
which, following completion of the Arrangement (as defined herein) will be a wholly-owned subsidiary of the Company and 
includes, without limitation, all information filed with the Canadian Securities regulatory authority on www.sedar.com, filed with 
the system for electronic disclosure by insiders (SEDI) (available at www.sedi.ca), all information disclosed to a Regulatory 
Information Service with the London Stock Exchange on www.londonstockexchange.com, all information available on the 
Company’s website at www.jadestone-energy.com and all information contained in the Circular (defined herein) (collectively, 
the “Public Record”). The Public Record can be accessed freely. This Appendix should be read in conjunction with the 
Schedule 1 Announcement Form made by the Company and the Public Record. This Appendix and the Schedule 1 
Announcement Form together constitute the “Announcement”. The Announcement does not constitute an offer or any part of 
an offer of transferable securities to the public within the meaning of section 102B of the FSMA or otherwise. Accordingly, the 
Announcement does not constitute a prospectus for the purposes of section 85 of the FSMA or otherwise, and has not been 
drawn up in accordance with the Prospectus Regulation Rules or filed with the FCA or any other competent authority. 

A copy of this Appendix, which is dated 24 March 2021, will be available on the Company’s website from 24 March 2021. 

Stifel Nicolaus Europe Limited (“Stifel”), which is a member of the London Stock Exchange and authorised and regulated by 
the Financial Conduct Authority, is acting as Nominated Adviser exclusively for the Company in connection with the proposed 
arrangements described in the Announcement. Stifel’s responsibilities as the Company’s nominated adviser, including a 
responsibility to advise and guide the Company on its responsibilities under the AIM Rules for Companies, are owed solely to 
London Stock Exchange plc. Stifel will not be responsible to any other persons for providing protections afforded to customers 
of Stifel nor for advising them in relation to the arrangements described in the Announcement. 
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This document does not constitute an offer to sell or an invitation to subscribe for, or the solicitation of an offer to buy or to 
subscribe for, Ordinary Shares in any jurisdiction in which such an offer or solicitation is unlawful and this document is not for 
distribution in or into the United States, Japan, Australia, the Republic of South Africa or any other jurisdiction where it is 
unlawful to do so (the “Prohibited Territories”). The Ordinary Shares have not nor will they be registered under the United 
States Securities Act of 1933 (as amended) or with any securities regulatory authority of any state or other jurisdiction of the 
United States or under the applicable securities laws of Japan or Australia or the Republic of South Africa and, unless an 
exemption under such Act or laws is available, may not be offered for sale or subscription or sold or subscribed directly or 
indirectly within the United States, Japan, Australia, the Republic of South Africa or for the account or benefit of any national, 
resident or citizen of the Prohibited Territories. The distribution of this document in other jurisdictions may be restricted by law 
and therefore persons into whose possession this document comes should inform themselves about and observe any such 
restrictions. Any failure to comply with these restrictions may constitute a violation of the securities laws of such jurisdictions. 
 
An investment in the Company may not be suitable for all recipients of this document. Any such investment is speculative and 
involves a high degree of risk. Prospective investors should carefully consider whether an investment in the Company is suitable 
for them in light of their circumstances and the financial resources available to them. Attention is drawn in particular to the Risk 
Factors which are contained in this document, the Circular and the Public Record. 
 
This document contains forward looking statements. These statements relate to the Company’s future prospects, developments 
and business strategy. Forward looking statements are identified by their use of terms and phrases, including without limitation, 
statements containing the words “believe”, “anticipated”, “expected”, “could”, “envisage”, “estimate”, “may” or the negative of 
those, variations or similar expressions including references to assumptions. Such forward looking statements involve unknown 
risk, uncertainties and other factors which may cause the actual results, financial condition, performance or achievement of the 
Company, or industry results to be materially different from any future results, performance or achievements expressed or 
implied by such forward looking statements. Factors that might cause such a difference include, but are not limited to, those 
discussed in “Risks associated with the Arrangement”, “Risks associated with the Jadestone UK Shares” as set out in the Circular 
and Jadestone Inc.’s other continuous disclosure documents filed at www.sedar.com. Given these uncertainties, prospective 
investors are cautioned not to place any undue reliance on such forward looking statements. These forward looking statements 
speak only as at the date of this document. The Company disclaims any obligations to update any such forward looking 
statements in this document to reflect events or developments except as may be otherwise required by applicable securities laws. 
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DEFINITIONS AND GLOSSARY OF TERMS 

“Admission” the admission of the Ordinary Shares to trading on AIM 
becoming effective in accordance with the AIM Rules for 
Companies. 

“AIM” the market of that name operated by the London Stock 
Exchange. 

“AIM Rules for Companies”  the AIM Rules for Companies published by the London Stock 
Exchange from time to time. 

“AIM Rules for Nominated 
Advisers”  

the AIM Rules for Nominated Advisers published by the 
London Stock Exchange from time to time. 

“Announcement” the announcement pursuant to Schedule 1 of the AIM Rules 
for Companies to which this Appendix is attached, made at 
least 20 Business Days prior to Admission. 

“Appendix” this document. 

“Arrangement” the arrangement under section 288 of the BCBCA on the 
terms set out in the Circular.  

“Articles” the articles of association of the Company. 

“AU$” Australian dollars, the lawful currency of Australia.  

“BCBCA” the Business Corporations Act (British Columbia) and the 
regulations promulgated thereunder as each may be 
amended from time to time. 

“Board” or “Directors” the current directors of the Company whose names are set 
out on page 14 of this document. 

“Business Day” a day on which the clearing banks in London and Canada 
are open for business. 

“Capital Reduction”  the proposed capital reduction of the Company by way of a 
UK court-approved process pursuant to sections 645 to 649 
(inclusive) of the Companies Act. 

“Circular” the circular issued to shareholders of Jadestone Inc. dated 
22 March 2021.  

“City Code”  the United Kingdom City Code on Takeovers and Mergers as 
amended from time to time. 

“Common Shares” Common Shares of no par value in the share capital of 
Jadestone Inc. 

“Companies Act” the Companies Act 2006. 

“Company” Jadestone Energy plc, a company incorporated under the 
laws of England and Wales with registered number 
13152520. 

“CREST” the relevant system (as defined in the CREST Regulations) 
in respect of which Euroclear is the Operator (as defined in 
the CREST Regulations) in accordance with which securities 
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may be held and transferred in uncertificated form. 

“CREST Regulations”  the Uncertificated Securities Regulations 2001 (SI 
2001/3755). 

“DTR” the Disclosure Guidance and Transparency Rules published 
by the FCA from time to time. 

“ERCE” ERC Equipoise Pte. Ltd. 

“Euroclear” Euroclear UK & Ireland Limited, the operator of CREST. 

“FCA” the Financial Conduct Authority of the UK. 

“FSMA” means Financial Services and Markets Act 2000. 

“Jadestone Group” the Company, Jadestone Inc. and its subsidiary 
undertakings. 

“Jadestone Inc.” Jadestone Energy Inc., a company existing under the laws 
of Canada with registered number BC0350583. 

“Latest Practicable Date” 18 March 2021. 

“Lemang Asset” the 90% participating interest held by the Jadestone Group 
in the Lemang production sharing contract in onshore 
Sumatra, Indonesia.  

“London Stock Exchange” London Stock Exchange plc. 

“Maari Asset” the prospective 69% participating interest in Petroleum 
Mining Permit 38160, offshore New Zealand and the related 
joint venture operating agreement, which remains subject 
to completion of the Maari SPA.  

“Maari SPA” the agreement for sale and purchase, relating to the Maari 
Asset, dated 16 November 2019 and made between (1) 
OMV New Zealand Limited, (2) JSE New Zealand Limited 
and (3) Jadestone Inc., as varied by the deeds of variation 
dated 23 September 2020 and 2 December 2020, a 
summary of which is set out at paragraph 3 of Part 1 of 
Schedule 2 of this Appendix.  

“Major Shareholders” 
Tyrus Capital S.A.M. 
Livermore Partners LLC 
Odey Asset Management 
Baillie Gifford & Co 
Premier Miton Investors 
Polar Capital 
Blackrock 
Progressive Capital Partners 
Sand Grove Capital Management  
Invesco 

“Market Abuse Regulation” the UK version of the Market Abuse Regulation (EU) No. 
596/2014 which is part of UK law by virtue of the European 
Union (Withdrawal) Act 2018 and as modified by or under 
UK law. 
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“Montara Asset” the 100% operated working interest in the producing 
Montara project located in Production Licences AC/L7 and 
AC/L8 in the Vulcan Sub-basin of the Timor Sea.  

“Nomad Agreement” the nomad agreement to be entered into prior to Admission 
between (1) the Company (2) the Directors, (3) the 
Proposed Directors and (4) Stifel, details of which are set 
out in paragraph 19.1(b) of this Appendix. 

“NZ$” New Zealand dollars, the lawful currency of New Zealand.  

“Ordinary Shares” ordinary shares of 50p each in the capital of the Company, 
the nominal value of which will be reduced to 0.1p each 
subject to the Capital Reduction. 

“Panel” the Panel on Takeovers and Mergers. 

“Proposed Directors” the proposed directors of the Company whose names are 
set out on page 14 of this document and who will be 
appointed to the Board, with effect from completion of the 
Arrangement. 

“PSP” the performance share plan of Jadestone Inc. dated 15 May 
2019. 

“Relationship Agreement” the agreement dated 3 August 2018 between (1) Jadestone 
Inc., (2) Tyrus, (3) Tyrus Fund and (4) Stifel. 

“RSP” the restricted share plan of Jadestone Inc. dated 15 May 
2019. 

“Securities Laws” securities legislation and regulations of, and the instruments 
policies, rules, orders, codes, notices and interpretation 
notes of the securities regulatory authorities of, the 
applicable jurisdiction or jurisdictions collectively. 

“Shareholders” the holders of Ordinary Shares from time to time. 

“Stag Asset” the 100% participating interest in the producing Stag Oil 
Field located in Production Licence WA-15L in the Carnarvon 
basin. 

“Stifel”  Stifel Nicolaus Europe Limited.  

“Stock Option Plan” the stock option plan of Jadestone Inc. dated 15 May 2019, 
which, following the Arrangement becoming effective, will 
be exercisable over the Ordinary Shares. 

“Tyrus” Tyrus Capital S.A.M.  

“Tyrus Fund” Tyrus Capital Event Master Fund Limited. 

“UK” or “United Kingdom” the United Kingdom of Great Britain and Northern Ireland. 

“uncertificated” or in 
“uncertificated form” 

recorded on the relevant register of the uncertificated share 
or security concerned as being held in uncertificated form in 
CREST and title to which, by virtue of the CREST 
Regulations, may be transferred by means of CREST. 

“US$”  United States dollars, the lawful currency of the United 
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States of America.  

“VNđ” Vietnamese Dong, the lawful currency of Vietnam.  

“£” UK Pounds Sterling, the lawful currency of the United 
Kingdom. 
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1 INTRODUCTION 

1.1 The Company was incorporated in England and Wales under the Companies Act on 
22 January 2021, with registered number 13152520, as a public company limited 
by shares, with the legal and commercial name of Jadestone Energy plc. 

1.2 The Company received its certificate to do business and to borrow money on 3 
March 2021. 

1.3 Jadestone Inc. is the current holding company for the Jadestone Group and the 
Common Shares were admitted to trading on AIM on 8 August 2018 (with ISIN 
CA46989Q1000 and SEDOL BDDVW60). Jadestone Inc. proposes to complete an 
internal reorganisation of its corporate structure, with the effect that the Company 
will become the ultimate holding company of the Jadestone Group. This internal 
reorganisation will be executed via the Arrangement to introduce the Company, an 
English public company limited by shares, as the new holding company of the 
Jadestone Group and pursuant to the Arrangement, the current shareholders of 
Jadestone Inc. will have their Common Shares exchanged for Ordinary Shares in 
the Company. The admission to trading on AIM of Jadestone Inc.’s Common 
Shares will be cancelled and the Ordinary Shares will be admitted to trading on 
AIM (with LEI 21380076GWJ8XDYKVQ37, ISIN GB00BLR71299 and SEDOL 
BLR7129) and under the tradeable instrument display mnemonic ‘JSE’. It should be 
noted that the internal reorganisation will not result in a change in control in the 
ultimate holding company of the Jadestone Group, and accordingly, it will also not 
result in a change of ultimate shareholding in any of the assets of the Jadestone 
Group. Further, the internal reorganization will not result in a change in the 
management of any of the Jadestone Group’s assets. The Circular was published 
by Jadestone Inc. on 22 March 2021 in connection with the Arrangement and a 
copy is available on Jadestone Inc.’s website www.jadestone-energy.com and on 
SEDAR at www.sedar.com.  

1.4 The London Stock Exchange has confirmed that the Company will be treated as a 
quoted applicant for the purposes of the AIM Rules for Companies, as the Common 
Shares are admitted to trading on AIM and that the Public Record, which relates 
entirely to Jadestone Inc., can be attributed to the Company for the purposes of 
Admission. 

1.5 Following due and careful enquiry, the Directors and the Proposed Directors 
confirm that Jadestone Inc. has adhered to the legal and regulatory requirements 
attributable to having its Common Shares admitted to trading on AIM. 

1.6 Jadestone Inc. is an independent oil and gas company in the Asia Pacific Region, 
with a focus on production and near-term development assets. Jadestone Inc. 
owns a 100% operated working interest in the Stag oilfield and in the Montara 
project, both shallow-water offshore Australia. Both the Stag and Montara assets 
include oil producing fields, with further development and exploration potential. 
Jadestone Inc. also has a 100% operated working interest in two gas development 
blocks in Southwest Vietnam, and an operated 90% interest in the Lemang 
production sharing contract (“PSC”), onshore Sumatra, Indonesia, which includes 
the Akatara gas field. Jadestone Inc. has also executed agreements to acquire an 
operated 69% interest in the Maari Asset, shallow-water offshore New Zealand. 



 

17 
 

1.7 The Jadestone Group’s activities and assets are more fully described on the 
Company’s website www.jadestone-energy.com, in Jadestone Inc.’s Annual Report 
for the year ended 31 December 2019 which is also available on the Company’s 
website www.jadestone-energy.com, and in other announcements made to the 
London Stock Exchange. 

1.8 In addition to the regulatory and licensing regimes of the Jadestone Group’s 
existing projects summarised or contained in the Public Record, in particular 
Jadestone Inc.’s Admission Document dated 3 August 2018  (which can be found 
at www.jadestone-energy.com, www.sedar.com, www.sedi.ca and 
www.londonstockexchange.com), further information in respect of:  

(a) the Lemang Asset which Jadestone Inc. acquired on 11 December 2020, 
including a summary of the petroleum regulatory and licensing regime in 
the Republic of Indonesia, summaries of the material contracts relating to 
the Lemang Asset, and the competent persons report in respect of the 
Lemang Asset can be found at Schedule 1 of this document; and  

(b) the Maari Asset, which Jadestone Inc. has conditionally agreed to acquire 
pursuant to the Maari SPA, including a summary of the petroleum 
regulatory and licensing regime in New Zealand, a summary of the Maari 
SPA, being the material contract relating to the Maari Asset, and the 
competent persons report in respect of the Maari Asset can be found at 
Schedule 2 of this document. 

2 STRATEGY FOLLOWING ADMISSION 

2.1 The Jadestone Group has built a business delivering free cash flow streams. 
Surplus free cash flow is first prioritised for redeployment into investments within 
the business, and also in inorganic activity, provided they meet internal investment 
criteria. Thereafter, and wherever possible, the board will look to provide 
shareholder distributions, in the form of dividends, having commenced this in 
September 2020. 

2.2 Following Admission, the Jadestone Group will continue to build a balanced and 
resilient portfolio of production assets, and development assets, by applying the 
following four focused key principles: 

(a) to acquire assets with production and/or discovered resources in the Asia-
Pacific region; 

(b) to realise additional value from existing producing assets through superior 
operating capabilities, cost control and incremental brown field 
development; 

(c) to move its existing discoveries to production into the Asia-Pacific region’s 
energy-short markets; and 

(d) to add additional reserves and production volumes through undertaking 
low risk in-field and near-field exploration. 
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2.3 The Asia-Pacific region consists of numerous mature hydrocarbon basins with 
upstream assets operated, in many cases, by national oil companies, oil majors 
and large cap independents. The Jadestone Group frequently reviews and 
evaluates such assets and is currently evaluating a number of opportunities in 
organic growth in the region, although none is sufficiently progressed so as to 
require disclosure. Whilst the Jadestone Group’s acquisition screening is stringent, 
the group is confident that it will continue to find more opportunities which fit its 
strategy to re-invest and generate incremental value, well beyond the seller’s view.  

3 COMPETENT PERSON’S REPORTS AND 51-101 STATEMENT  

3.1 Two Competent Person’s reports each dated 17 March 2021 (the “CPRs”), 
published by independent petroleum consultants ERCE, provide a technical review 
of the Jadestone Group’s Lemang Asset in Indonesia (at Schedule 1, Part 
2 (Competent Persons Report relating to the Jadestone Group’s Lemang Asset in 
Indonesia ) of this document) and the Maari Asset in New Zealand, which the 
Jadestone Group has conditionally agreed to acquire (at Schedule 2, Part 
2 (Competent Persons Report relating to the Maari Asset in New Zealand ) of this 
document). ERCE has also published a 51-101 statement of reserves in respect of 
the Montara Asset and the Stag Asset (the “51-101 Statement”) (at Schedule 
3 (51-101 Statement  ) of this document).  

3.2 The 51-101 Statement is available under Jadestone Inc.’s profile on SEDAR at 
www.sedar.com and the CPRs and the 51-101 Statement are available on 
Jadestone Inc.’s website www.jadestone-energy.com. Information in respect of the 
Jadestone Group’s assets in Vietnam and the Philippines are contained within the 
Public Record.  

3.3 ERCE whose name and address is set out at page 15 of this document, accept 
responsibility for the information contained in the CPRs and the 51-101 Statement. 
To the best of the knowledge and belief of ERCE, who have taken all reasonable 
care to ensure that such is the case, the information contained in the CPRs and the 
51-101 Statement is in accordance with the facts, and does not omit anything 
likely to affect the import of such information. 

3.4 ERCE have confirmed that as at the date of this document, in respect of both the 
CPRs and the 51-101 Statement, there has been no material change that has 
occurred in respect of the CPR for the Lemang Asset and the 51-101 Statement 
since 31 December 2020 and in respect of the CPR for the Maari Asset since 28 
February, being the effective dates of the evaluation other than production in the 
ordinary course. 

4 CORPORATE GOVERNANCE 

4.1 Jadestone Inc. has adopted the QCA Corporate Governance Code (the “QCA 
Code”), as issued by the Quoted Companies Alliance in April 2018, and currently 
applies corporate governance practices to reflect the QCA Code. Subject to the 
Arrangement becoming effective, the Company also intends to adopt the QCA Code 
and adopt and apply corporate governance practices to reflect the QCA Code and 
which are similar to the practices already adopted by Jadestone Inc. and the 
Jadestone Group. The Company will prepare a corporate governance statement at 
least annually to explain the way in which the Company has applied the QCA Code 
and to identify any areas in which the Company’s governance structures and 
practices differ from the expectations set by the QCA Code. 
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4.2 The QCA Code provides that the board of directors of a UK public company should 
include an appropriate combination of executive and non-executive directors, with 
a minimum of two non-executive directors. Independence is a matter of judgement 
for the Board. The Board will, following Admission, comprise of the Non-Executive 
Chairman, the Chief Executive Officer and Chief Financial Officer (who are both 
executives) and five further non-executive directors. 

4.3 The QCA Code recommends that the Board should be supported by committees 
(e.g. committees that separately address audit, remuneration, nomination and 
disclosure), with the necessary skills and knowledge to discharge the requisite 
duties and responsibilities. The Directors have adopted terms of reference for and 
will form an audit committee, a nomination committee, a remuneration committee, 
a disclosure committee and a health, safety and environmental committee.  

4.4 The audit committee will normally meet not less than three times a year. The 
committee will consist predominantly of independent non-executive directors and 
its initial members will be Iain McLaren (Chair), Robert Lambert and Lisa Stewart. 
In compliance with the QCA Code, at least one of the audit committee members 
must have recent and relevant technical experience and with competence in 
reserves audits/reviews. Iain McLaren has the relevant financial experience 
necessary for compliance with the QCA Code. Both Robert Lambert and Lisa 
Stewart have relevant technical experience and competence in reserves audits 
and/or reviews. The audit committee has responsibility for, amongst other things, 
the planning and review of the Jadestone Group’s annual report and accounts, and 
half-yearly reports, and the involvement of the Jadestone Group’s auditors in those 
reports. Deloitte & Touche LLP is the current independent auditor. The committee 
focuses in particular on compliance with legal requirements, accounting standards 
and on ensuring that an effective system of internal financial control is maintained. 
The ultimate responsibility for reviewing and approving the annual report and 
accounts, and the half-yearly reports, remain with the Board. The audit committee 
is also responsible for meeting with the independent evaluator commissioned to 
conduct the reserves evaluation on the Company’s oil and gas assets, and to 
discuss the results of such evaluation with such independent evaluators and 
management. ERCE is the current independent evaluator commissioned to conduct 
the reserves evaluation.  

4.5 The duties of the audit committee covered in the terms of reference are: financial 
reporting, narrative reporting, internal controls and risk management systems, 
compliance, whistleblowing and fraud, internal audit, external audit and reserves 
audit. The terms of reference also set out the authority of the committee to 
exercise its duties. 

4.6 The nomination committee will normally meet not less than twice a year. The 
committee will consist predominantly of independent non-executive directors and 
its initial members will be Dennis McShane (Chair), Cedric Fontenit, Paul Blakeley 
and Iain McLaren. The nomination committee considers the composition of the 
Board, retirements and appointments of additional and replacement directors, and 
makes appropriate recommendations to the Board. 

4.7 The duties of the nomination committee covered in the terms of reference relate to 
the following: regularly reviewing the Board’s composition, succession planning for 
the Board, review of the leadership (executive and non-executive) of the Jadestone 
Group on a regular basis, and nominating candidates for the Board should 
vacancies arise. 
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4.8 The remuneration committee will normally meet not less than twice a year. The 
committee will consist solely of independent non-executive directors and its initial 
members will be Cedric Fontenit (Chair), Iain McLaren and Dennis McShane. The 
remuneration committee has responsibility for making recommendations to the 
Board on the Jadestone Group’s policy on the remuneration of certain senior 
executives (including senior management), including annual bonuses, the eligibility 
requirements for benefits under long-term incentive schemes, and for the 
determination, within agreed terms of reference, of specific remuneration packages 
for each of the executive Directors, including pension rights, contracts of 
employment, and any compensation payments. 

4.9 The duties of the remuneration committee covered in the terms of reference relate 
to the following: determining and monitoring policy on and setting level of 
remuneration for executive directors, early termination, performance-related pay, 
pension arrangements, agreeing the policy for authorising claims for expenses 
from the directors, reporting and disclosure, and engaging remuneration 
consultants.   

4.10 The health, safety and environmental committee (the “HSE Committee”) will 
meet at least three times a year or otherwise as circumstances warrant and its 
initial members shall be Robert Lambert (Chair), Lisa Stewart and Paul Blakeley. 
The HSE Committee is responsible for ensuring appropriate policies and systems 
are in place to manage effectively the health, safety, environment and community 
relations risks in relation to the Jadestone Group’s operations and ensure that the 
Jadestone Group’s activities are planned and executed in a safe and responsible 
manner.  

4.11 The duties of the HSE Committee covered in the terms of reference relate to the 
following: the formulation of the Jadestone Group’s policies and systems for 
identifying and managing health, safety and environmental risks, assessing the 
Jadestone Group’s policies and systems for ensuring compliance with health, safety 
and environmental regulatory requirements, and reviewing the results of 
independent audits of the Jadestone Group’s performance in regard to health, 
safety or environmental matters.  

4.12 The disclosure committee shall consist of the Chief Executive Officer, the Chief 
Financial Officer and the general counsel of the Jadestone Group. The disclosure 
committee will normally meet at least annually and otherwise, as required. The 
disclosure committee is responsible for monitoring, evaluating, and enhancing 
disclosure controls and procedures of the Jadestone Group.  

4.13 The terms of reference for each committee referred to above cover such issues 
such as membership and frequency of meetings, as mentioned above, together 
with the role of the company secretary, and the requirements of notice of and 
quorum for and the right to attend meetings.   

5 THE CITY CODE 

5.1 As a company with its registered office in the UK whose shares will be admitted to 
trading on AIM, the City Code will apply to all takeover and merger transactions in 
relation to the Company, as more particularly described in the Circular. 
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5.2 The City Code is based upon a number of general principles which are essentially 
statements of standards of commercial behaviour to promote shareholder 
protection. These general principles shape the form, structure and timetable of 
takeovers in the UK to which the City Code applies. It is a fundamental general 
principle of the City Code that all shareholders of the same class of a target must 
be afforded equivalent treatment. A number of rules in the City Code are designed 
to ensure equal treatment. In particular, the City Code contains rules to ensure 
that equivalent offers are made to all shareholders and the same information is 
provided to all shareholders at the same time. 

5.3 One of the most significant City Code rules is the mandatory bid rule (Rule 9). The 
rule states that if a person acquires an interest in shares that (taken together with 
shares in which persons acting in concert with him are interested) carry 30 per 
cent. or more of the voting rights of a company ("voting rights" in this context 
means all the voting rights attributable to the share capital of a company which are 
currently exercisable at a general meeting of the company), the offeror is required 
to make an offer for the target at the highest price paid by the offeror (or any 
person acting in concert with it) for any interest in target shares in the 12 months 
before the offer is announced. The reason for this rule is that the Panel believes 
that a holding of 30 per cent. or more, although not giving legal control, gives the 
holder effective control over the affairs of the Company. Again, the underlying 
objective is to achieve equal treatment for all shareholders. 

5.4 The requirement to make a mandatory bid under Rule 9 can have serious adverse 
consequences for an unwary offeror. Not only does the City Code oblige it to make 
an offer for all the shares in the target (whether or not that was its original 
intention), but the City Code also limits the terms and conditions on which it may 
do so. Most significantly, a mandatory offer may be conditional only on the offeror 
obtaining shares carrying 50 per cent. or more of the voting rights in the target. 
This level may be lower than the offeror would like to achieve. In addition, the 
offeror will lose the protection of the other conditions on which the offer could 
have been made. 

5.5 The obligation to make a mandatory offer under Rule 9 will also apply if a person 
who, together with persons acting in concert with it, is interested in shares 
carrying between 30 per cent. and 50 per cent. of the voting rights of a company 
and there is an acquisition of an interest in any other shares that increases the 
percentage. It is for the purposes of Rule 9 that the Panel most often has to decide 
whether persons are acting in concert or not. 

5.6 Generally, great care should be exercised to avoid unintentionally giving rise to an 
obligation to make a Rule 9 offer. Where there is any doubt, an offeror is advised 
to speak to the Panel at an early stage. 

5.7 Dispensations from the obligation to make a mandatory bid under Rule 9 are 
available from the Panel in certain circumstances, for example if an offeror 
accidentally acquires an interest in 30 per cent. or more of the voting rights of the 
target; in such a circumstance, the offeror would then be required to sell down to 
below 30 per cent. or where the shareholders, not including the concert party, 
approve a waiver of Rule 9 by an ordinary resolution. 

5.8 There are not in existence any current mandatory takeover bids in relation to the 
Company. 

6 NOTIFICATIONS OF SHAREHOLDINGS 
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The provisions of both Rule 17 of the AIM Rules for Companies and DTR 5 will apply to the 
Company and its Shareholders, once its shares are admitted to AIM. Rule 17 of the AIM 
Rules for Companies sets out certain circumstances when the Company must issue a 
notification to the market without delay (for example, any relevant changes to any significant 
shareholders). DTR 5 sets out the notification requirements for Shareholders and the 
Company where the voting rights of a Shareholder exceed, reach, or fall below the threshold 
of 3 per cent. and each 1 per cent. thereafter up to 100 per cent. DTR 5 provides that 
disclosure by a Shareholder to the Company must be made within two trading days of the 
event giving rise to the notification requirement, and the Company must release details to a 
regulatory information service as soon as possible following receipt of a notification. 

7 TRADING OF SECURITIES FOLLOWING COMPLETION OF THE 
ARRANGEMENT 

Settlement and CREST 

7.1 The Articles permit the holding of Ordinary Shares in uncertificated form in 
accordance with the CREST Regulations. The system allows shares and other 
securities to be held in electronic form rather than paper form, although a 
shareholder can continue dealing based on share certificates and notarial deeds of 
transfer. For private investors who do not trade frequently, this latter course is 
likely to be more cost-effective. 

7.2 CREST is a voluntary system and holders of Ordinary Shares who wish to deal on 
AIM and receive and retain share certificates will be able to do so. 

7.3 For more information concerning CREST, Shareholders should contact their brokers 
or Euroclear at 33 Cannon Street, London EC4M 5SB. 

7.4 Trading in Ordinary Shares on AIM will require Shareholders to deal through a 
stockbroker or other intermediary who is a member of the London Stock Exchange. 
Shareholders resident outside the UK should ensure that their stockbroker is either 
a member of the London Stock Exchange or has in place arrangements allowing 
them to effect trades on AIM. 

8 SHARE CAPITAL 

8.1 As at the Latest Practicable Date, the issued share capital of the Company was:  

No. of Ordinary Shares 

50,000 fully paid  

8.2 The issued share capital immediately following Admission will be: 

No. of Ordinary Shares 

462,149,477 fully paid(1)  

Note 

(1) Assuming no options under the PSP, RSP or Stock Option Plan are exercised prior to Admission and 
assumes no dissent rights pursuant to Division 2 of Part 8 of the BCBCA will be exercised in connection 
with the Arrangement. Any shares in respect of which such dissent rights are exercised will be cancelled 
by Jadestone Inc. prior to effecting the Arrangement. 
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8.3 The total number of Ordinary Shares issuable under Jadestone Energy Inc.’s PSP, 
RSP and Stock Option Plan, as at the Latest Practicable Date is 29,710,131. 

8.4 The total number of Ordinary Shares issuable by the Company under the PSP, RSP 
and Stock Option Plan on Admission is expected to be as follows: 

Plan Category 

Number of securities to be 
issued upon vesting of 

performance shares and 
restricted shares, or exercise 

of outstanding options 
Weighted-average exercise price of 

outstanding options  

PSP 1,819,712(1) N/A 

RSP 151,633(1) N/A 

Stock Option Plan 27,738,786(1) £0.4615 

Note 

(1) Assuming no shares vest under the PSP or RSP, and no options are exercised under the Stock Option Plan, 
prior to Admission, and no further performance shares, restricted shares or options are granted. 

8.5 As at the Latest Practicable Date, the Company held no Ordinary Shares in 
treasury.  

8.6 Other than the issue of Ordinary Shares pursuant to the Arrangement, and on 
exercise of the performance shares, restricted shares and share options as 
described in the Public Record and in this document, the Company has no present 
intention to issue any new shares in the share capital of the Company. 

8.7 The Company does not have in issue any securities not representing share capital. 

8.8 No shares of the Company are currently in issue with a fixed date on which 
entitlement to a dividend arises, and there are no arrangements in force whereby 
future dividends are waived or agreed to be waived. 

8.9 Save as disclosed in the Public Record, the Company is not aware of any person 
who directly or indirectly, jointly or severally, exercises or could exercise control 
over the Company, nor is it aware of any arrangements, the operation of which 
may at a subsequent date result in a change of control of the Company. 

8.10 Save as disclosed in this document and in the Public Record, on Admission no 
share or loan capital of the Company or any other member of the Jadestone Group 
will be under option or has been agreed conditionally or unconditionally to be put 
under option. 

8.11 Save as disclosed below in paragraph 8.12, none of the Major Shareholders, 
Directors, or the Proposed Directors, have voting rights that differ from those of 
other shareholders of the Company. 

8.12 Pursuant to the Relationship Agreement, Tyrus has a right to nominate one 
director so long as the Common Shares held by Tyrus represent 20% or more of 
the rights attaching to Common Shares to vote at a general meeting. It was 
recognised, in the Relationship Agreement, that Mr. Cedric Fontenit was Tyrus’ 
nominee. Mr. Fontenit was employed by Tyrus from February 2012 to August 31, 
2018. Mr. Fontenit was appointed as a Non-Executive Director of Jadestone Inc. on 
June 7, 2016 and continues to serve as a Non-Executive Director of Jadestone Inc.  
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8.13 The Ordinary Shares will be in registered form. No temporary documents of title 
will be issued and prior to the issue of definitive certificates, transfers will be 
certified against the register. Ordinary Shares to be held through CREST will be 
credited to CREST accounts on Admission. It is expected that definitive share 
certificates for the Ordinary Shares not to be held through CREST, will be posted to 
shareholders by 14 May 2021.   

8.14 With effect on and from Admission, the outstanding awards under the PSP, RSP 
and the Stock Option Plan will be adopted by the Company and it is intended that:  

(a) the existing performance shares granted pursuant to the PSP will be 
adopted by the Company and as such, exchanged for new performance 
shares in the Company, on substantially the same terms as the original 
grant and the PSP will be varied prior to Admission to facilitate this 
exchange;  

(b) the existing restricted shares granted pursuant to the RSP will be adopted 
by the Company and as such, exchanged for new restricted shares in the 
Company, on substantially the same terms as the original grant and the 
RSP will be varied prior to Admission to facilitate this exchange; and  

(c) the existing options granted pursuant to the Stock Option Plan will be 
adopted by the Company and as such, exchanged for new options in the 
Company, on substantially the same terms as the original grant.  

8.15 When taken together the options granted pursuant to the Stock Option Plan and 
the performance and restricted shares granted to Shareholders pursuant to the PSP 
and the RSP, will not represent more than 10 per cent. of the entire issued share 
capital of the Company at the time of grant. 

8.16 On Admission, the Company will have authority from the Shareholders to give the 
Directors authority to allot shares or grant rights to subscribe for, or convert any 
security into, shares in the Company in respect of:   

(a) the allotment of Ordinary Shares to be issued pursuant to the 
Arrangement;  

(b) the shares to be issued pursuant to the awards adopted by the Company 
under the terms of the PSP, RSP and Stock Option Plan; and 

(c) shares in the Company representing approximately one-third (33.33 per 
cent.) of the issued ordinary share capital of the Company on Admission 
and a further one-third (33.33 per cent.) of the Company’s shares in 
connection with a pre-emptive offer by way of a rights issue to 
Shareholders representing in aggregate approximately two-thirds (66.67 
per cent.) of the issued ordinary share capital of the Company on 
Admission,  

(where such authorities shall expire at the conclusion of the next annual general 
meeting of the Company, save that the Company may, before such expiry, make 
an offer or agreement which would or might require equity securities to be allotted 
after such expiry, and the directors may allot equity securities in pursuance of any 
such offer or agreement, as if this power had not expired).  
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8.17 Further, on Admission, the Company, acting in accordance with the Companies Act, 
will have authority to grant the directors authority to disapply pre-emption rights 
specifically in relation to (i) the allotment of Ordinary Shares to be issued pursuant 
to the Arrangement, (ii) the shares to be issued pursuant to the PSP, RSP and 
Stock Option Plan, (iii) generally in respect of 5 per cent. of the issued ordinary 
share capital of the Company on Admission and (iv) in addition to the authority 
described in (iii), an additional 5 per cent. of the issued ordinary share capital of 
the Company on Admission for the purposes of financing (or refinancing, if the 
authority is to be used within six months after the original transaction) a 
transaction which the Directors determine to be an acquisition or other capital 
investment of a kind contemplated by the Statement of Principles on Disapplying 
Pre-Emption Rights. 

8.18 Following the effective date of the Arrangement, which is currently expected to be 
on or about 23 April 2021, the issued share capital of the Company will be 
462,149,477 ordinary shares at a nominal value of 0.50p per share. The Company 
intends to subsequently reduce this issued share capital by way of a UK court 
approved capital reduction (the “Capital Reduction”) so that the nominal value 
of the Ordinary Shares is reduced to a nominal value of 0.1p per share. An 
application in respect of the Capital Reduction is expected to be made by the 
Company prior to the effective date of the Arrangement and, subject to court 
approval, the Capital Reduction is expected to become effective within five weeks 
after Admission. The Capital Reduction is being undertaken to facilitate the 
payment of future dividends but will not affect the number of Ordinary Shares in 
issue, or the rights attaching to such shares. The completion of the Capital 
Reduction in itself, will only affect the nominal value of the Ordinary Shares and 
the number of Ordinary Shares held in the Company by its shareholders will not be 
impacted by the Capital Reduction.  

9 ARTICLES OF ASSOCIATION  

9.1 The Articles will be adopted by the Company prior to Admission. The Company’s 
objects are not restricted by its Articles, accordingly, pursuant to section 31(1) of 
the 2006 Act, the Company’s objects are unrestricted. The liability of the members 
is limited to the amount, if any, unpaid on the Ordinary Shares respectively held by 
them.  

9.2 A summary of the Articles, which also contains a summary of the rights attaching 
to the Ordinary Shares is contained in Schedule 4.  

10 RISK FACTORS 

10.1 In addition to the risks disclosed below, there are a number of risks which may 
have a material and adverse impact on the future operating and financial 
performance of the Company and the value of the Company’s Ordinary Shares 
which are set out in the Public Record and, in particular, the Circular. 

Acquisition of the Maari Asset 
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10.2 Transfer of the legal title to the Maari Asset to Jadestone Inc. (the “Acquisition”) 
requires, inter alia, New Zealand Petroleum & Minerals, the Overseas Investment 
Office, Maritime New Zealand and the Environmental Protection Authority 
(together, the “Regulatory Authorities”) to approve the Maari SPA and the 
Acquisition. The Regulatory Authorities will wish to satisfy themselves as to 
Jadestone Inc.’s financial capability to participate in licence operations and to 
discharge its licence obligations. Such approval is a condition precedent for 
completion of the Acquisition and, accordingly, if not received, the Acquisition will 
not complete. While the Jadestone Group reasonably believes that it can satisfy 
the financial capability requirements, the Jadestone Group cannot provide any 
assurances regarding the terms on which the regulatory approvals may be granted, 
or that such approvals will be granted at all.  

10.3 In order to become the operator of the Maari Asset, Jadestone Inc. requires 
WorkSafe New Zealand’s approval of a new safety case. Such approval is a 
condition precedent for the operatorship to transfer to Jadestone Inc. under the 
Maari SPA and, accordingly, if not received, operatorship of the Maari Asset will not 
transfer to Jadestone Inc. While the Jadestone Group reasonably believes that the 
approval will be given, it is anticipated that such approval could take some months 
to obtain, although the Jadestone Group can provide no assurances that such 
approval will be received within this anticipated timeframe, or indeed be received 
at all. 

10.4 The Maari Asset requires engagement of a significant number of contractors to 
provide services in order to maintain its operations and continued performance. 
Many of these contracts may not be assignable. Accordingly, in the period between 
the execution of the Maari SPA and the transfer of operatorship, the Jadestone 
Group will need to agree terms with new contractors to provide services in place of 
these existing contractors. This may be a costly and time-consuming task for the 
Jadestone Group’s management which, if not managed successfully, or if the 
required number of contractors are not available, could result in a material adverse 
effect on the Jadestone Group’s results of operations, financial condition and 
prospects. 

10.5 The Jadestone Group’s future prospects will, in part, be dependent upon the 
Jadestone Group’s ability to integrate the Maari Asset into the Jadestone Group 
successfully and any other businesses that it may acquire in the future without 
material disruption to the existing business, including as a result of the integration 
of operational systems. A failure to successfully manage the integration of the 
Maari Asset could have a material adverse effect on the Jadestone Group’s results 
of operations, financial condition and prospects.  

10.6 The Jadestone Group may not realise the anticipated benefits from the Acquisition, 
or may encounter difficulties in achieving the anticipated benefits. The Jadestone 
Group is subject to all of the risks set forth in this “Risk Factors” section which may 
impact the Jadestone Group’s ability to realise the benefits which the Directors and 
Proposed Directors believe will result from the Acquisition. In addition, if the future 
financial performance and cash flows generated by the Company are not in line 
with the Directors’ and Proposed Directors’ expectations, it may affect the financial 
performance of the Jadestone Group. This could reduce the potential benefits 
arising from the Acquisition, adversely affect the market price of the Ordinary 
Shares, or have a material adverse effect on the Jadestone Group’s business, 
financial condition, operating results and prospects. 
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10.7 While the Jadestone Group conducted due diligence in respect of the Maari Asset 
with the objective of identifying any material issues that may affect its decision to 
proceed with the Acquisition, there can be no assurance that all such issues have 
been identified. The Jadestone Group also used information revealed during the 
due diligence process to formulate its business and operational planning. During 
the due diligence process, the Jadestone Group was only able to rely on the 
information that was made available to it. Any information that was provided or 
obtained from available sources may not have been accurate at the time of 
delivery and/or remained accurate during the due diligence process and in the run-
up to the Acquisition. More broadly, there can be no assurance that the due 
diligence undertaken revealed all relevant facts or uncovered all significant 
liabilities. In addition, following the Acquisition, the Jadestone Group may be 
subject to significant previously undisclosed liabilities in relation to the Maari Asset, 
that were not known or identified during due diligence, and which could have a 
material adverse effect on the Jadestone Group’s business, financial condition and 
results of operations. 

10.8 The Jadestone Group expects to incur a number of costs in relation to the 
Acquisition, including integration and post-completion costs in order to successfully 
combine the operations of the Maari Assets into the Jadestone Group, assuming 
the Acquisition completes. The actual costs of the Acquisition and integration 
process may exceed those estimated and there may be further additional and 
unforeseen expenses incurred in connection with the Acquisition. In addition, the 
Jadestone Group will incur legal, accounting, financial adviser and transaction fees 
and other costs relating to the Acquisition, some of which are payable whether or 
not the Acquisition reaches completion. Although the Directors and Proposed 
Directors believe that the integration and Acquisition costs will be more than offset 
by the realisation of the benefits resulting from the Acquisition, this net benefit 
may not be achieved in the short-term, or at all, particularly if the Acquisition is 
delayed or does not complete. These factors could materially adversely affect the 
business, financial conditions, results of operations and prospects of the Jadestone 
Group. 

10.9 Risk Factors that were included in Jadestone Inc.’s 2018 Admission Document 
relating to the Company’s operations being located in various countries are each 
similarly applicable to the Jadestone Group’s proposed operations in New Zealand. 

New Stag Offtake Arrangements 

10.10 Since the Stag Asset was originally developed, crude oil production has been 
extracted via a fixed leg, central facility platform and piped to a floating storage 
and offloading vessel called the Dampier Spirit (the “FSO”), which was moored to 
a catenary anchor leg mooring buoy. In May 2020, the owner of the FSO advised 
Jadestone Inc. of its intention to retire the FSO, and such owner was unable to 
provide a suitable replacement vessel. As a consequence, Jadestone Inc. 
developed a new operating strategy, utilising offtake tankers to directly offload 
crude oil from the Stag oilfield, in place of the existing long term leased FSO. To 
implement this strategy, the Jadestone Group awarded a contract to Maersk 
Tankers MR K/S, a respected international tanker provider, to supply modern 
double hulled tankers, operated to high safety and environmental standards. This 
new operating model has significant environmental risk mitigants over the previous 
model, by eliminating the need for ship-to-ship oil transfers in field. However, this 
new strategy exposes the Jadestone Group to certain risks associated with rotating 
multiple offtake tankers through the field according to a schedule, and if tankers 
are not docked on schedule, such failures may impact on production, which may be 
material with respect to the Stag Asset, as well as the Jadestone Group’s business 
and financial results and cash flow.  
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Impact of COVID-19 

10.11 All of the Jadestone Group’s operations are subject to the risk of emerging 
infectious diseases, or the threat of outbreaks of viruses, or other contagions or 
epidemic diseases, in particular the novel COVID-19 pandemic. These infectious 
disease risks may not be adequately responded to locally, nationally, regionally or 
internationally due to a lack of preparedness to detect and respond to outbreaks, 
or to respond to significant pandemic threats. In addition, one or more 
governments may impose strict emergency measures in response to the threat or 
existence of an infectious disease, such as the emergency measures imposed by 
governments of many countries in response to the COVID-19 pandemic. As such, 
there are potentially significant economic and social impacts of infectious disease 
risks, including the inability of the Jadestone Group’s operations to operate as 
intended, a shortage of skilled employees or labour unrest, delays or shortages in 
supply chains, the inability of employees to access sufficient healthcare, significant 
social upheavals or unrest, government or regulatory actions or inactions (including 
but not limited to, changes in taxation or policies, or delays in permitting or 
approvals), decreased demand or the inability to sell oil and gas or declines in the 
price of such products, capital markets volatility, availability of credit, loss of 
investor confidence or other unknown but potentially significant impacts. Given the 
global nature of the Jadestone Group’s operations, there are potentially significant 
economic losses from infectious disease outbreaks that can extend far beyond the 
initial location of an infectious disease outbreak. As such, both global outbreaks, 
such as the COVID-19 pandemic, as well as regional and local outbreaks can have 
a significant impact on the Jadestone Group’s operations. The Jadestone Group 
may not be able to accurately predict which operations will be subject to infectious 
disease risks or the quantum of such risks. Accordingly, any outbreak or threat of 
an outbreak of a virus or other contagions or epidemic disease could have a 
material adverse effect on the Jadestone Group, its business and results from 
operations, and financial conditions and cash flows. 

10.12 There can be no assurance that Jadestone Group's operations that are operational 
as of the date of this document, will continue to remain operational for the 
duration of the COVID-19 pandemic. In addition, even if operational, these 
operations may be subject to adverse impacts on production and other impacts 
due to the COVID-19 pandemic response measures, absenteeism and otherwise as 
a result of the pandemic and any of these impacts may be material with respect to 
those operations, as well as the Jadestone Group’s business and financial results. 

10.13 As a result of the outbreak of an infectious disease, it is possible that one or more 
of the Jadestone Group’s operations may be temporarily shut down or suspended 
for an indeterminate amount of time, any of which may, individually or in the 
aggregate, have a material and adverse impact on the Company's business, 
financial condition, results of operations and cash flows. In addition, the impact of 
the COVID-19 pandemic on economies and the prospects of economic growth 
globally may lead to a decreased demand for commodities, including oil and gas, 
which may have a material and adverse impact on the Company's business, 
financial condition, results of operations and cash flows. 
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10.14 To the extent that the COVID-19 pandemic adversely affects the Jadestone Group's 
business and financial results, it may also have the effect of heightening many of 
the other risks, including, but not limited to, risks relating to commodity prices and 
commodity markets, commodity price fluctuations, credit and liquidity of 
counterparties to supply contracts, oil field operator concentration, the Jadestone 
Group's indebtedness and guarantees, the Jadestone Group's ability to raise 
additional capital, the Jadestone Group's ability to enforce security interests, 
information systems and cyber security and risks relating to the Jadestone Group’s 
operations such as risks related to reserve and resource estimates, production 
forecasts, impacts of governmental regulations, international operations, 
availability of infrastructure and employees, and challenging global financial 
conditions. 

Environmental Social Governance  

10.15 Climate change legislation, or protests against fossil fuel extraction, may have a 
material adverse effect on the oil and gas industry. Continued public concern 
regarding climate change and potential mitigation through regulation, could have a 
material impact on the Jadestone Group’s business. International agreements, 
national and regional legislation, and regulatory measures to limit greenhouse gas 
(“GHG”) emissions are currently in place or in various stages of discussion or 
implementation. Given that certain of the Jadestone Group’s operations are 
associated with emissions of GHGs, these and other GHG emissions-related laws, 
policies and regulations may result in substantial capital, compliance, operating 
and maintenance costs. The level of expenditure required to comply with these 
laws and regulations is uncertain and is expected to vary depending on the laws 
enacted by particular countries. The emission reduction targets, and other 
provisions of legislative or regulatory initiatives and policies enacted in the future 
by jurisdictions in which the Jadestone Group operates, could adversely impact the 
Jadestone Group’s business by imposing increased costs in the form of higher 
taxes or rises in the prices of emission allowances, limiting the Jadestone Group’s 
ability to develop new gas and oil reserves, transport hydrocarbons through 
pipelines or other methods to market, decreasing the value of the Jadestone 
Group’s assets, or reducing the demand for hydrocarbons and refined petroleum 
products. In addition, the Jadestone Group may be subject to activism from groups 
campaigning against fossil fuel extraction, which could affect the Jadestone 
Group’s reputation, disrupt its operations, require the Jadestone Group to incur 
significant, unplanned expense to respond or react to intentionally disruptive 
campaigns, result in limitations or restrictions on certain sources of funding 
(including investment from current or other potential investors as well as funding 
from commercial banks), and create blockades to interfere with operations or 
otherwise negatively impact the Jadestone Group’s business, results of operations, 
financial condition or prospects. 

Legal systems in Indonesia, Philippines and Vietnam  

10.16 The legal systems operating in Indonesia, Philippines and Vietnam may be less 
developed than more established countries, which may result in risks such as:  

(a) political difficulties in obtaining effective legal redress in courts whether in 
respect of a breach of law or regulation, or in an ownership dispute;  

(b) a higher degree of discretion on the part of governmental agencies;  

(c) the lack of political or administrative guidance on implementing applicable 
rules and regulations including, in particular, as regards to taxation and 
property rights; and  
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(d) inconsistencies or conflicts between and within various laws, regulations, 
decrees, orders and resolutions. 

Although the Jadestone Group has not experienced and is not currently 
experiencing any issues in relation to these types of risks, if such issues 
materialised they could have a material adverse effect on the Jadestone Group’s 
business and financial results. 

11 WORKING CAPITAL 
 
The Directors and the Proposed Directors have no reason to believe that the working capital 
available to the Company, or the Jadestone Group, will be insufficient for at least 12 months 
from the date of Admission. 

12 RELATED PARTY TRANSACTIONS 

12.1 The related party transactions, being transactions which, as a single transaction or 
in their entirety, are or may be material to the Company and have been entered 
into by the Company or any other member of the Jadestone Group during the 
period commencing on 1 April 2016 and terminating immediately prior to the date 
of this document are set out as follows: 

 for the period from 31 December 2019 until the Latest Practicable Date, 
the awards of options by Jadestone Inc. as disclosed in the Public Record 
and the compensation paid or offered to the Directors and Proposed 
Directors under their respective employment/service agreements, details 
of which are as summarised in paragraph 14.1 and 15 below;  

 note 42, Jadestone Inc.’s consolidated financial statements for the years 
ended 31 December 2019 and 31 December 2018; 

 note 41, Jadestone Inc.’s consolidated financial statements for the year 
ended 31 December 2018 and the nine months ended 31 December 2017; 
and 

 notes 37 and 34 respectively, Jadestone Inc.’s consolidated financial 
statements for the 9 months ended 31 December 2017 and the year ended 
31 March 2017.  

12.2 Each of the transactions was concluded at arm’s length. 

13 SIGNIFICANT CHANGES IN FINANCIAL POSITION SINCE 30 JUNE 2020 
 
All significant changes in the financial or trading position of Jadestone Inc. since 30 June 
2020, being the end of the last financial period for which unaudited financial statements were 
published have been the subject of public announcements in accordance with Securities 
Laws, available on the websites set out on the front cover of this document, and are in the 
Public Record. 
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14 DIRECTORS’ INTERESTS 

14.1 As at the Latest Practicable Date, and as expected to be held on Admission, the 
interests (all of which are beneficial unless otherwise stated) of the Directors and 
the Proposed Directors (including any interest known to that Director or Proposed 
Director or which could with reasonable diligence be ascertained by him or any 
person connected with a Director or a Proposed Director within the meaning of 
paragraph 252 to 255 of the Companies Act) in the Company’s issued share capital 
are or are expected to be as follows: 

 

Director/ 

Proposed 
Director 

Number of 
Ordinary Shares 

Percentage of 
issued share 

capital of 
Jadestone Inc. 
as at the Latest 
Practicable Date 

Percentage of 
issued share 

capital 
immediately 

following 
Admission(1)  

Number of 
Common 

Shares/Ordinary 
Shares under 

option(1) 

Paul Blakeley 2,732,798 0.59% 0.59% 6,558,171 Stock 
Options 

391,738 PSPs 

151,633 RSPs 

 

Daniel Young 217,919 0.05% 0.05% 2,945,775 Stock 
Options 

203,240PSPs 

Dennis 
McShane 

453,651 0.1% 0.1% 420,000 Stock 
Options 

Iain McLaren 163,778 0.04% 0.04% 525,000 Stock 
Options 

Robert 
Lambert 

553,919 0.12% 0.12% 425,000 Stock 
Options 

David 
Neuhauser 

32,319,167(2) 6.99% 6.99% 275,000 Stock 
Options 

Cedric Fontenit 200,000(3) 0.04% 0.04% 125,000 Stock 
Options 

Lisa Stewart Nil Nil Nil 125,000 Stock 
Options 

Notes 

(1) Assuming no options are exercised prior to Admission. 
(2) Mr. Neuhauser does not own any Common Shares of the Company directly but, as managing director of 

Livermore Partners LLC, exercises control or direction over the Common Shares beneficially owned by 
Livermore Partners LLC. 

(3) Mr. Fontenit owns 200,000 Common Shares of the Company directly. He also holds an indirect beneficial 
interest in the Company through 443.5565 units of a fund managed by Tyrus holding an interest in the 
Common Shares of the Company. However, Mr. Fontenit does not exercise control or direction over such fund’s 
holding in the Company. 
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14.2 None of the Directors, or any person connected with them (within the meaning of 
section 252 of the Companies Act (as amended)), is interested in any related 
financial product referenced to the Ordinary Shares (being a financial product 
whose value is, in whole or in part, determined directly or indirectly by reference to 
the price of the Ordinary Shares, including a contract for difference or a fixed odds 
bet). 

15 ADDITIONAL INFORMATION ON THE DIRECTORS 

15.1 In addition to their directorships in the Jadestone Group, the Directors and 
Proposed Directors currently hold, and have during the five years preceding the 
date of this document held, the following directorships or partnerships: 

 

Name Current directorships/ 
partnerships 

Former directorships/ 
partnerships 

Paul Blakeley None Tiger Energy Pte. Ltd  

Daniel Young None Licella Holdings Ltd 

Dennis McShane The Advertising Checking 
Bureau Inc. 

 

Midas Resources AG  

Iain McLaren Ecofin Global Energy and 
Infrastructure plc  

Wentworth Resources Plc  

 

Cairn Energy Plc  

F&C UK High Income Trust 
plc  

Baillie Gifford Shin Nippon 
plc Edinburgh Dragon Trust 
plc 

Robert Lambert Ipex Energy Limited  

Hillcrest Petroleum Ltd.  

Eland Oil & Gas plc  

Inception Energy Ltd 

David Neuhauser Livermore Partners LLC 

Kolibri Global Energy Inc. 

None 

Cedric Fontenit Amavia Capital SAS  

Tall Mount SAS   

Adprotel Strand SL 

Lisa Stewart Cimarex Energy, US E&P   

Western Midstream Partners 
LP  

Sheridan Production Partners 
Manager, LLC 

None 

15.2 Save as set out in the Public Record, and disclosed below at paragraph 15.3, none 
of the Directors or Proposed Directors: 

(a) has any unspent convictions in relation to indictable offences; 

(b) has been the subject of any public criticism by any statutory or regulatory 
authority (including a recognised professional body);  
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(c) has been a director of a company at the time of, or within the 12 months 
preceding the date of, that company being the subject of a receivership, 
compulsory liquidation, creditors’ voluntary liquidation, administration, 
company voluntary arrangement, or any composition or arrangement with 
its creditors generally or any class of its creditors; 

(d) has been a partner of a partnership at the time of, or within 12 months 
preceding the date of, that partnership being placed into compulsory 
liquidation or administration, or being entered into a partnership voluntary 
arrangement, nor in that time have the assets of any such partnership 
been the subject of a receivership; 

(e) has any asset which, at any time, has been the subject of a receivership; 

(f) is or has been bankrupt, nor been the subject of any form of individual 
voluntary arrangement; or 

(g) is or has ever been disqualified by a court from acting as a director of a 
company, or from acting in the management or conduct of the affairs of 
any company. 

15.3 Lisa Stewart served as the general partner of Sheridan Production Partners 
Manager LLC, which managed a number of entities including:  

(a) Sheridan Production Partners I-A, L.P., Sheridan Production Partners I-M, 
L.P. and Sheridan Production Partners I-B, L.P. (Ms Stewart also served as 
general partner of these entities); and  

(b) Sheridan Investment Partners I, LLC, Sheridan Holding Company I, LLC, 
Sheridan Production Partners I, LLC, SPP I-B GP, LLC (Ms Stewart served 
as President, CEO and Chief Investment Officer of these entities).  

The above noted entities filed for Chapter 11 bankruptcy protection on 23 March 
2020, after entering into a restructuring support agreement with their secured 
lenders. The plan of reorganisation (the “Plan”) was confirmed on 24 March 2020.  
Pursuant to the Plan, all of the assets of these entities were transferred to a new 
entity owned by the secured lenders on 30 March 2020. Lisa Stewart continues to 
serve as the Executive Chairman of Sheridan Production Partners Manager, LLC, 
but on 31 March 2020, she resigned as President, CEO and Chief Investment 
Officer. 

15.4 The table below shows the term and expiry of the tenure of the directors of 
Jadestone Inc. as at the Latest Practicable Date: 

Name Date of appointment  Date of expiration 

Paul Blakeley 7 June 2016  Directors are elected 
annually and hold office 
until a successor is 
elected or appointed. 

Daniel Young 8 August 2018 As above. 

Dennis McShane 10 December 2017 As above. 

Iain McLaren 21 April 2015 As above. 
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Robert Lambert 5 May 2011 As above. 

David Neuhauser 7 June 2016 As above. 

Cedric Fontenit 7 June 2016 As above. 

Lisa Stewart 1 December 2019 As above. 

15.5 The tables below shows the current remuneration of the directors of Jadestone 
Inc. as at the Latest Practicable Date: 

 

Name Base 
Salary 
(US$) 

Performance 
Pay 
(US$)(1) 

Pension 
(US$) 

Expatriate 
Allowance 
(US$) 

Benefit 
in Kind 
(US$) 

Total 
(US$) 

Paul 
Blakeley 

437,5
02 

536,250 50,000 101,662 324,731 1,450,145 

Daniel 
Young 

280,0
00 

224,000 32,000 159,000 195,000 890,000 

 
Name Fees (US$) 

Dennis McShane 118,958 

Iain McLaren 78,541 

Lisa Stewart 74,166 

Robert Lambert 69,791 

Cedric Fontenit 66,458 

David Neuhauser 56,666 

Note 

(1) this is performance pay received by the individual in calendar 2020 with respect to their performance in 
2019. 

15.6 The Directors were appointed to the Board on incorporation of the Company. The 
Proposed Directors will be appointed to the Board conditional on Admission and, 
together with the Directors, will be elected annually and will hold office until a 
successor is elected or appointed. 

15.7 In addition to the agreements summarised or contained in the Public Record 
(which can be found at www.jadestone-energy.com, www.sedar.com, www.sedi.ca 
and www.londonstockexchange.com) Jadestone Inc. entered into: 
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(a) a letter of appointment dated 12 November 2019, pursuant to which Lisa 
Stewart was appointed by Jadestone Inc. as a non-executive Director with 
effect from 1 December 2019.  The appointment is for the period up to the 
next annual general meeting of Jadestone Inc. where Mrs Stewart will be 
subject to re-election and, if re-elected, to further re-election at any 
subsquent annual general meeting at which either the Articles or the Board 
may require from time to time. Mrs Stewart will receive an annual fee of 
US$60,000, payable quarterly in arrears and an additional fee of 
US$20,000 per annum, for her positions on Jadestone Inc.’s HSE and Audit 
Committees. Either party may terminate the appointment by two months’ 
written notice, or immidately on the happening of certain events; and  

(b) a service agreement with Paul Blakeley dated 30 April 2020 (the “Service 
Agreement”) pursuant to which Mr Blakeley was employed as President 
and Chief Executive Officer of Jadestone Inc., with effect from 8 June 
2019. The appointment is for an initial term of 3 years and thereafter will 
continue on a year-by-year basis unless terminated by: 

(i) either party for cause (such as fraud or serious misconduct on the 
part of Mr Blakeley, or insolvency on the part of Jadestone Inc.);   

(ii) either party without cause; or  

(iii) Jadestone Inc., upon a change of control (including liquidation, 
winding up, or a share or asset sale).  

Termination of the Service Agreement by Jadestone Inc. under paragraph 
(iii) above shall be upon or within three months’ written notice of the 
change of control. Termination by Mr Blakeley under paragraph (ii) above 
shall be on three months’ written notice to Jadestone Inc.  

In all circumstances other than where Jadestone Inc. has terminated the 
Service Agreement under paragraph (ii) above, Jadestone Inc. will also 
indemnify Mr Blakeley against any losses or expenses arising from his 
performance of the Service Agreement.  

If the Service Agreement is terminated by Jadestone Inc. under 
paragraphs (ii) or (iii) above, or by Mr Blakeley under paragraph (i) above, 
Mr Blakeley is entitled to payment in compensation in the sum of:  

(i) two years’ annual salary; 

(ii) twice the annual performance target amount (being 75 per cent. 
of Mr Blakeley’s annual salary);  

(iii) the annual performance target amount for the year preceding the 
date of notice and a pro-rata amount of the performance target 
for the year of notice; and  

(iv) US$550,000, to compensate for loss of expatriate benefits.  

In addition, Jadestone Inc. will fund Mr Blakeley’s legal and taxation 
advisors up to a maximum amount of US$30,000, if the Service Agreement 
is terminated by Jadestone Inc. under paragraphs (ii) or (iii) above or by 
Mr Blakeley under paragraph (i) above.  
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The Service Agreement provides for an annual base salary (subject to 
annual review) of US$550,000, with a bonus payable at 0-150 per 
cent. of the base salary, subject to Jadestone Inc.’s financial 
performance. Mr Blakeley is also entitled to expatriate corporate 
benefits including: a foreign service allowance of 15 per cent. of 
annual base salary (and capped at US$30,000 per annum); location 
specific tax planning services; a cost of living adjustment of 
US$9,200/month; monthly rental payment costs (capped at up to 
US$28,000/ month); coverage of all household utility bills; tuition for 
dependent children; a wellness subsidy of US$5,000 per annum; a 
company car allowance of up to US$78,000 per annum; an annual visit 
for Mr Blakeley and his spouse and dependents to the UK and 
coverage for air fares for up to three visits for dependents who do not 
accompany Mr Blakeley in Singapore; and coverage of all associated 
repatriation costs will also be paid for in full following termination of 
the Service Agreement.  

Mr Blakeley shall also receive and shall participate in any pension plan, 
medical or health plan or other benefit or retirement plan (including a 
profit sharing plan) as Jadestone Inc. may establish from time to time. Mr 
Blakeley will also be eligible for life, accident and disability insurance 
cover. The Service Agreement also contains non-solicitation and 
competition restrictions for six and twelve months respectively, following 
termination of Mr Blakeley’s employment under the Service Agreement. 

15.8 Save as set out above or in the Public Record, no Director, nor Proposed Director, 
is entitled to any payment on termination for loss of office. 

15.9 It is expected that the agreements entered into between Mr Blakeley, Mr Young (in 
respect of his appointment as director) and the Proposed Directors with Jadestone 
Inc. will be novated to the Company upon completion of the Arrangement and will 
be updated to reflect the change in jurisdiction from Canada to the United 
Kingdom, and any termination rights that may arise as a consequence of the 
Arrangement have been waived by each applicable Director. On Admission, the 
Company, acting in accordance with the Companies Act, will have the authority to 
enter into the novation agreements with Mr Blakeley.  

16 DIVIDEND POLICY 

16.1 In September 2019, and following the first anniversary of the completion of the 
acquisition of the Montara Asset, the Jadestone Group announced the adoption of 
a dividend policy. The Jadestone Group declared its maiden ordinary interim 
dividend alongside the announcement of its half yearly results to 30 June 2020, 
and subject to the continued operational performance of the business, it intends to 
declare dividends semi-annually. 

16.2 Jadestone Inc. declared its maiden dividend of USȼ0.54 per share on 10 September 
2020. This maiden ordinary dividend, totalling US$2.5 million, represented the 
interim 1/3rd portion of a full year dividend. The Company subsequently reaffirmed 
its full year dividend guidance of US$7.5 – 12.5 million for calendar year 2020.   
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16.3 The declaration and payment by the Company of any future dividends, and the 
amount of such dividends, will ultimately depend upon the Jadestone Group’s 
financial condition, future prospects, profits legally available for distribution, the 
need to maintain an appropriate level of dividend cover, distribution restrictions 
and financial covenants and other factors deemed by the Board to be relevant at 
that time, in accordance with the Articles and subject to compliance with the 
Companies Act. 

16.4 To facilitate the payment of future dividends as and when the Company has 
distributable reserves and it becomes commercially prudent to do so, and after 
taking into account the funds required to finance future organic and inorganic 
growth, the Company is undertaking the Capital Reduction, subject to UK court 
approval, to increase its distributable reserves. The effect of the Capital Reduction 
will be to reduce the nominal value of the Ordinary Shares to 0.1p per share. It is 
emphasised that the Capital Reduction does not affect the number of Ordinary 
Shares in issue, nor the rights attaching to the Ordinary Shares. The completion of 
the Capital Reduction, in itself, will not affect the value of the Ordinary Shares and 
the number of shares held in the Company by Shareholders will not be impacted by 
the Capital Reduction. In addition, the Company intends to evaluate and optimise 
the Jadestone Group structure on an ongoing basis following Admission. 

17 SHARE DEALING CODE 
 

The Company will adopt, with effect from Admission, a share dealing code for the Directors 
and certain employees, which is appropriate for a company whose shares are admitted to 
trading on AIM (particularly relating to dealing during closed periods, in accordance with Rule 
21 of the AIM Rules for Companies and the Market Abuse Regulation) and the Company will 
take all reasonable steps to ensure compliance by the Directors, the Proposed Directors and 
any relevant employees. 

18 EMPLOYEES 
 

As at the Latest Practicable Date, the Jadestone Group had 165 total full time employees. Of 
this number, approximately 74 per cent. were located in Australia, approximately 16 per 
cent. were located in Malaysia, approximately 5 per cent. were located in Singapore, 
approximately 2 per cent. were located in Vietnam and approximately 3 per cent. were 
located in Indonesia. Approximately 74% of employees are involved directly in oil and gas 
activities, and approximately 26% of employees are involved in head office and support 
functions. 

19 MATERIAL CONTRACTS 

19.1 In addition to the agreements summarised or contained in the Public Record 
(which can be found at www.jadestone-energy.com, www.sedar.com, www.sedi.ca 
and www.londonstockexchange.com), the material contracts relating to the 
Lemang Asset which are summarised in Schedule 1, Part 1 (Information relating to 
the Jadestone Group’s Lemang Asset in Indonesia ) of this document, and the 
Maari SPA being the material contract relating to the Maari Asset, which is 
summarised in Schedule 2, Part 1 (Information relating to the Jadestone Group’s 
proposed acquisition Maari Asset in New Zealand ) of this document, the contracts 
summarised in this paragraph 19 are material contracts:  

(a) not being contracts entered into in the ordinary course of business, which 
have been entered into by members of the Jadestone Group:  

(i) in the two years immediately preceding the publication of this 
document and are, or may be, material; or  
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(ii) contain provisions under which any member of the Jadestone 
Group has any obligation or entitlement which is material to the 
Jadestone Group as at the date of this document; or   

(b) are subsisting agreements which are included within or which relate to the 
assets and liabilities of the Jadestone Group (regardless of whether such 
agreements are within the ordinary course or were entered into outside 
the two years immediately preceding publication of this document). 

19.2 The Company will enter into a Nomad Agreement, on substantially similar terms to 
the nomad agreement pursuant to which Jadestone Inc. appointed Stifel to act as 
nominated adviser to Jadestone Inc. for the purposes of the AIM Rules for 
Companies. Pursuant to the agreement Stifel is paid a fee, with annual increases 
since this date in line with the Retail Price Index rate of inflation, for its services as 
nominated adviser under the Nomad Agreement. The Nomad Agreement will 
contain certain undertakings, warranties and indemnities given to Stifel. The 
Nomad Agreement is terminable upon not less than 30 days’ prior written notice by 
either party.  

19.3 On 16 June 2017, Jadestone Energy (Australia) Pty Ltd (“Jadestone Australia”) 
entered into a master offshore vessel services contract with Bhagwan Marine Pty 
Ltd (“Bhagwan”) which governs the provision of the supply of vessel charters and 
other associated services. Bhagwan entered into a similar arrangement with 
Vermilion Oil and Gas Australia Pty Ltd (“Vermilion”) in 2006.   On 23 May 2018, 
all three parties agreed to share the use of the vessel supplied by Bhagwan. As 
such they entered into a memorandum of understanding (“MOU”) on that date, 
essentially a call order to the master agreement, which was signed in 2017 by 
Jadestone Australia. The MOU sets out the vessel scope, commercial sharing 
principles and operational priorities for the use of the shared vessel between 
Jadestone Australia, Bhagwan and Vermilion. Under the MOU, Jadestone Australia 
and Vermillion agree to split the monthly standing costs of the vessel usage by 
66.66% to Vermilion and 33.33% to Jadestone Australia. The MOU is due to 
terminate in May 2022.  

19.4 On 29 June 2017, Jadestone Australia and Lloyd Helicopters Pty Ltd entered into 
an Offshore Air Charter Services Contract, with Lloyd Helicopters Pty Ltd trading as 
CHC Helicopters (Australia), acting as contractor (“Contractor”). The Contractor 
agrees to provide the aircraft, crews and associated support services for any 
purpose required by Jadestone Australia relating to the support of the Stag Asset. 
The services include, but are not limited to, transportation of personnel and freight 
between the operational base and any onshore or offshore locations, night standby 
coverage, 24-hour Medivac coverage including transportation, and emergency 
support for oil spill response. In exchange for these services, Jadestone Australia 
pays a monthly standing charge, a night medevac cover charge, an additional flight 
charge per flight, and flying hour chargers per flying hour. Under the terms, the 
Contractor agrees to purchase helicopter fuel for transportation offshore, and 
Jadestone Australia reimburses the Contractor for the transportation of fuel 
between the refuelling location and offshore rig and the provision, cleaning, 
checking or leasing of tanks. Jadestone Australia agrees to reimburse the 
Contractor for additional costs associated with any flights including air navigation, 
landing, airport or security charges. 
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19.5 On 10 December 2018, Jadestone Energy (Eagle) Pty Ltd (“JEE”) entered into a 
time charter agreement with Swire Pacific Offshore Pty Ltd (“SPO”), pursuant to 
which SPO agreed to provide a M/V pacific responder vessel, crew and contractor 
personnel in order to supply the vessel, static tow and other in-field vessel services 
in connection with receiving crude oil produced from the Montara Asset. The 
services commenced on 4 January 2019 and are due to terminate on 31 January 
2022.  Under the agreement, JEE agreed to pay a daily charter hire rate which is 
subject to adjustment on an annual basis and specific crew costs. The time charter 
agreement also contains customary provisions relating to health and safety, 
maintenance of the vessel and environmental risks.  

19.6 On 1 May 2019, JEE and Mungalau Truscott Airbase Pty Ltd (“Mungalau”) entered 
into an agreement for the provision of airbase services. Under this agreement, 
Mungalau provides (amongst others) airbase access, airside storage space and 
vehicles, airside firefighting, supply of fuels, and communication services to JEE. In 
exchange for these services JEE pays a daily licence fee. The services agreement 
also contains provisions for payment for use of communication facilities (i.e. use of 
internet connection, telecommunication lines and Wi-Fi usage) at the airbase, and 
the consumption of jet fuel. Further, the agreement contains a provision for 
Mungalau to effect and maintain suitable insurance policies. The agreement came 
into effect on 1 May 2019, and shall continue in effect for a period of two years, 
with two options to extend at the sole option of JEE for up to a further one year 
for each option. 

19.7 On 16 December 2019, JEE entered into a rig agreement for infill drilling with 
Ensco Australia Pty Limited (“ENSCO”). Under the agreement, ENSCO will provide 
JEE access to the Ensco 107 jack-up drilling rig and associated equipment, 
personnel and other related services to facilitate JEE drilling of the H6 infill well 
and the Skua 10 and 11 workovers. For the provision of these services, JEE has 
agreed to pay certain lump sum payments, handling charges and unit rates based 
on the drilling unit activities undertaken. The agreement will terminate following 
completion of JEE’s drilling campaign, which is due to complete in mid-October 
2021. The rig agreement also contains customary provisions relating to health and 
safety, maintenance of the vessel and environmental risks.  

19.8 On 14 October 2020, Jadestone Australia and Dampier Spirit LLC (“Teekay”) 
entered into a deed of settlement and termination (the “Termination Deed”) 
under which Jadestone Australia and Teekay agreed that the floating storage and 
offloading vessel contract, as updated and varied on 7 May 2014 and novated to 
Jadestone Australia on 11 November 2016 (the “FSO Contract”), was terminated. 
The Termination Deed also included customary mutual releases in favour of each 
party and provisions relating to the final settlement of fees under the FSO 
Contract. The final offtake under the FSO Contract was completed on 19 
September 2020 and Teekay disconnected the vessel from the Catenary Anchor 
Leg Mooring Buoy located at the Stag oilfield on 20 September 2020.  The floating 
storage and offloading vessel arrangements with Teekay have now been replaced 
by an alternative vessel chartered by Jadestone Australia which is described below.  
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19.9 On 3 September 2020, as a result of the departure of FSO pursuant to the 
Termination Deed described above, Jadestone Australia entered into a Shelltime 4 
Charter Party agreement with Maersk Tankers MR K/S (“Maersk Agent”), as 
agent to Maersk Product Tankers A/S (“Maersk Owner”), under which the Maersk 
Owner provides a motor/steam vessel to Jadestone Australia for the purposes of 
receiving, storing and then delivering the crude oil produced from the Stag Asset. 
The commencement of services under the agreement was conditional on the 
termination of the FSO Contract and the departure of the FSO from the Stag Asset. 
Under the agreement, the Maersk Owner agreed to let, and Jadestone Australia 
agreed to hire, the vessel for 100 days (+ or – 20 days at Jadestone Australia’s 
option). In exchange for these services, Jadestone Australia pays a daily use and 
hire rate to the Maersk Owner. The charter agreement also contains customary 
provisions relating to health and safety, maintenance of the vessel, and 
environmental risks.  

19.10 On 13 January 2021, Jadestone Australia entered into another Shelltime 4 Charter 
Party agreement with the Maersk Agent, as agent to the Maersk Owner. Similar to 
the agreement described above, the Maersk Owner provides a motor/steam vessel 
to Jadestone Australia for the purposes of receiving, storing and then delivering 
the crude oil produced from the Stag Asset. Under the agreement, the Maersk 
Owner agreed to let, and Jadestone Australia agreed to hire, the vessel for 100 
days (+ or – 20 days at Jadestone Australia’s option). In exchange for these 
services, Jadestone Australia pays a daily use and hire rate to the Maersk Owner. 
The charter agreement also contains customary provisions relating to health and 
safety, maintenance of the vessel, and environmental risks.  

19.11 On 11 December 2020, JEE entered into a short-term commodity swap transaction 
with the Commonwealth Bank of Australia. Under the commodity swap transaction, 
JEE agreed to hedge 265,570 barrels of crude oil between January 1 2021 and 
March 31, 2021, at a dated brent price of US$49.00/bbl, and before any sales 
premiums. The hedge was entered into on the basis of the ISDA Master Agreement 
between the parties dated 18 September 2018.  

19.12 On 16 February 2021, JEE entered into another commodity swap transaction with 
the Commonwealth Bank of Australia. Under the commodity swap transaction, JEE 
agreed to hedge 262,583 barrels of crude oil between April, 1, 2021 and June 30, 
2021, at a dated brent price of US$61.40/bbl, and before any sales premiums. The 
hedge was entered into on the basis of the ISDA Master Agreement between the 
parties dated 18 September 2018.  

19.13 On 10 December 2020, Jadestone Australia entered into an agreement with the 
Australian Tax Office (“ATO”) to defer the payment of outstanding tax liabilities 
which, as at that date, were AU$41,028,183.43. The tax deferment payment plan 
is available as part of stimulus measures introduced by the Commonwealth 
Government of Australia to support businesses in combating the impact of the 
COVID-19 pandemic on the Australian economy and to encourage capital 
investment. Under the plan, Jadestone Australia is required to make monthly 
payments of AU$500,000 to the ATO during the 2021 calendar year, with the 
balance due for payment in the first half of 2022.  The plan carries an effective 
interest rate of 5.57%. 

20 LITIGATION 
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Save for the settlement of the arbitration proceedings (i) against Teikoku Oil (Con Son) Co. 
Ltd in respect of Jadestone's acquisition of a participating interest in the Block 05-1 
production sharing contract, Vietnam and (ii) Total E&P Philippines BV in respect of a farm 
out agreement, each of which is disclosed in the Public Record, no member of the Jadestone 
Group is or has been involved in any governmental, legal or arbitration proceedings which 
may have, or have had during the 12 months preceding the date of this document, a 
significant effect on the Jadestone Group’s financial position or profitability and, so far as the 
Directors and the Proposed Directors are aware, there are no such proceedings pending or 
threatened against any member of the Jadestone Group. 

21 GENERAL 

21.1 Save as disclosed in paragraph 21.2 and paragraph 21.3 below, no person 
(excluding the Jadestone Group’s professional advisers otherwise disclosed in this 
document and trade suppliers) has: 

(a) received, directly or indirectly, from any member of the Jadestone Group 
within the 12 months preceding the date of application for Admission; or 

(b) entered into contractual arrangements (not otherwise disclosed in this 
document) to receive, directly or indirectly, from any member of the 
Jadestone Group on or after Admission, 
any of the following: 

(i) fees totalling £10,000 or more; 

(ii) securities in any member of the Jadestone Group with a value of 
£10,000 or more calculated by reference to the nominal value of 
the Ordinary Shares; or 

(iii) any other benefit with a value of £10,000 or more at the date of 
Admission. 

21.2 Save as disclosed in this paragraph 21.2, there have been no payments in excess 
of £10,000 made by or on behalf of any member of the Jadestone Group to any 
government or regulatory body with regard to the acquisition or maintenance of 
any of the Jadestone Group’s assets, in the 12 months preceding the Latest 
Practicable Date except the following: 

(a) AU$200,200 in aggregate to the Department of Industry (National 
Offshore Petroleum Titles Administrator) in respect of an oil blocks licence 
fee for the Stag Asset; 

(b) AU$1,946,440 in aggregate to National Offshore Petroleum Safety and 
Environment in respect of the Environmental Plan Levy in respect of the 
Stag Asset; 

(c) AU$18,250 in aggregate to the Northern Territory of Australia Department 
of Health in respect of consultancy fees for health and safety; 

(d) VNđ9 234,800,000 in aggregate to Petrovietnam in respect of training 
fees; 

(e) US$19,116 in aggregate to the New Zealand National Office of Land 
Information in respect of an application for an overseas office investment 
approval in connection with the Maari SPA; and 



 

42 
 

(f) US$13,568 in aggregate to the Social Security Administrator (BPJS) in 
respect of the Social Security Regulator Body Levy. 

21.3 The Jadestone Group has made the following payments in the 12 months 
preceding the Latest Practicable Date:  

 

Name Nature of relationship 
with the Jadestone Group 

Fees paid (in 
aggregate) 

Allion Legal advisor AU$61,121 

Allison Stenning Technical Advisor US$15,874 

Clayton Utz Legal advisor AU$142,577 

Consult45 Limited Technical Advisor US$160,339 

Gibson, Dunn & Crutcher LLP Legal advisor US$443,098 

Jam Financial Consulting Limited Financial adviser AU$85,280 

Langford Consultancy Technical Advisor US$114,721 

Maree Melody Technical Advisor US$103,155 

Maxdan Pty Ltd Financial advisor AU$236,650 

Oakes Consultancy Technical Advisor US$162,321 

Pitcher Partners Accountants & 
Advisors WA Pty Ltd 

Financial advisor AU$35,260 

PricewaterhouseCoopers AU Financial advisor AU$162,864 

PricewWaterhouseCoopers NZ Financial advisor NZ$180,649 

Two Consult Pty Ltd Financial advisor AU$46,080 

Vazey Accounting Services Financial advisor US$129,869 

Vistic Limited Technical Advisor US$15,194 

Watson Farley and Williams  Legal advisor US$36,623 

Wilson Consultancy Services Technical Advisor US$32,163 

ZR Lawfirm Legal advisor US$25,000 

21.4 The Company’s accounting reference date is 31 December. 

21.5 Deloitte & Touche LLP, of 6 Shenton Way, Singapore 068809, has been the 
independent auditor of Jadestone Inc. for the three financial years ended 31 
December 2020, 31 December 2019 and 31 December 2018 and will remain the 
Company’s auditors following Admission.   

21.6 Deloitte & Touche LLP is a member of the Institute of Chartered Accountants in 
Singapore, and has no material interest in the Company. 

21.7 Stifel is registered in England and Wales under number 03719559 and its 
registered office is at 150 Cheapside London EC2V 6ET. Stifel is regulated by the 
Financial Conduct Authority, and is acting in the capacity as nominated adviser to 
the Company. 

21.8 Stifel has given and has not withdrawn its written consent to the inclusion in this 
Appendix of references to its name in the form and context in which it appears. 

21.9 ERCE has given and has not withdrawn its written consent to the inclusion in this 
Appendix, of references to its name in the form and context in which it appears. 
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21.10 To the maximum extent permitted by law, each of the persons referred to above 
expressly disclaims and takes no responsibility for any part of the Announcement 
and Appendix other than the references to their name. 

21.11 Information equivalent to that required for an admission document which has 
previously been made public (in consequence of Jadestone Inc. having its Common 
Shares traded on AIM) is included in this Announcement or is available at 
www.jadestone-energy.com or www.londonstockexchange.com or 
www.sedar.com.  

21.12 Copies of this Announcement are available to the public free of charge at the 
Company’s website www.jadestone-energy.com. 

22 March 2021  

OSCT
Text Box
24
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Schedule 1 
Information and Competent Persons Report relating to the Jadestone Group’s 

Lemang Asset in Indonesia 

PART 1 
Information relating to the Jadestone Group’s Lemang Asset in Indonesia 

1 SUMMARY OF THE LEMANG ASSET 
 
Jadestone Inc. holds a 90% interest in the Lemang production sharing contract, onshore 
Sumatra, Indonesia. The Lemang production sharing contract includes the undeveloped, but 
fully appraised Akatara gas field. The field has a best estimate gross undeveloped wet gas in 
place of approximately 115 bscf, which, at 90% interest equates to unrisked 2C resources of 
57.36 bscf sales gas, 2.2 mm bbls of condensate, and 5.07 mm boe of liquid petroleum gas. 
Jadestone Inc. intends to pursue a low-cost development of the field, including re-use of 
existing wells and infrastructure, and tying into a nearby gas export pipeline within 17km. 

2 SUMMARY OF THE PETROLEUM REGULATORY AND LICENSING REGIME 
IN THE REPUBLIC OF INDONESIA 

 
Production sectors which are important to the state and vital for the livelihood of the people 
of the Republic of Indonesia (such as those related to land, water and all natural resources 
contained therein) are controlled by the Government of Indonesia (“GOI”), by virtue of the 
1945 Constitution of the Republic of Indonesia.  

The primary laws relevant to the Jadestone Group governing the oil and gas sector in 
Indonesia are:  

(a) Law No. 22 of 2001 concerning Oil and Gas as amended by Law No. 11 of 2020 
concerning Job Creation;  

(b) Government Regulation No. 35 of 2004 concerning Upstream Oil and Gas Business 
Activities as most recently amended by Government Regulation No. 55 of 2009 
(“GR 35/2004”); and  

(c) Government Regulation No. 79 of 2010 concerning Recoverable Operating Costs 
and Treatment of Income Tax in the Upstream Oil and Gas Business Field as 
amended by Government Regulation No. 27 of 2017 (“GR 79/2010”).  

The Minister of Energy and Mineral Resources (“MEMR”), in accordance with GR 35/2004, 
grants work areas to business entities (i.e. permanent business entities or Indonesian 
corporations) so that such entities can carry out upstream oil and gas business activities in 
Indonesia. Offers by MEMR can be made either through a tender or a direct offer. However, 
business entities may only hold an interest in one work area at a time and therefore, where a 
corporate group operates several work areas, separate legal entities must be established for 
each work area. 
 
Following a grant of a work area by MEMR, a PSC (i.e. a cooperation contract) will be 
entered into between the Special Task Force for Upstream Oil and Gas Business Activities 
(Satuan Kerja Khusus Pelaksana Kegiatan Usaha Hulu Minyak dan Gas Bumi – “SKK Migas”) 
(which is currently the special task force given the task by the GOI, c.q. the MEMR to conduct 
the management of upstream oil and gas activities in Indonesia) and the business entity 
(“PSC Contractor”) in respect of the work area. 
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There are two types of PSCs currently implemented in Indonesia: (i) Cost Recovery PSCs and 
(ii) Gross Split PSCs. In principle, the two PSC models differ in that Cost Recovery PSCs 
divide equity oil and gas between GOI and the PSC Contractor net of operating costs whereas 
the Gross Split PSCs divide such equity oil and gas from gross production. 
Generally, both Cost Recovery PSCs and Gross Split PSCs include the following key terms and 
conditions:  

(a) title over the produced oil and gas from the work area remains with the GOI until 
the point of delivery; 

(b) operational management control remains with SKK Migas; 

(c) all capital and risks are borne by the PSC Contractor; 

(d) Term: 

(i) The term of a PSC shall be no longer than 30 years which may be 
extended for a maximum of 20 years for each extension; 

(ii) An application for a PSC extension may be submitted at the earliest 10 
years prior to the expiry of the PSC and at the latest 2 years prior to the 
expiry of the PSC. However, in the event that the PSC Contractor is bound 
by a natural gas sale and purchase agreement, the PSC Contractor may 
submit an extension of the PSC earlier; 

(iii) The term of a PSC consists of exploration and exploitation periods. The 
exploration period shall be implemented for 6 years and may be extended 
only once for a maximum of 4 years; and  

(iv) Within a maximum period of 180 days after the effective date of the PSC, 
the PSC Contractor is obliged to commence the upstream oil and gas 
business activities. In the event that a PSC Contractor, which has obtained 
approval for the first field development in a working area, does not 
perform its activities within a period of 5 years from the end of the 
exploration period, it is obliged to return the entire contract area to the 
GOI; 

(e) Relinquishment of work area:  

(i) A PSC Contractor is obliged to relinquish part of its work area gradually or 
in full to the MEMR (on behalf of the GOI), in accordance with the terms of 
its PSC. A PSC Contractor may also opt to return its work area partially or 
fully to the MEMR (on behalf of the GOI), before the expiry of the PSC. 
However, prior to returning the whole portion of its work area, the PSC 
Contractor shall satisfy all firm commitments of exploration and other 
obligations pursuant to its PSC; and 

(ii) If there are any portions of a work area that are not utilized by the PSC 
Contractor, the Minister of the MEMR may, following a recommendation 
from SKK Migas, request such portion to be relinquished;  

(f) Domestic market obligations: Following the enactment of GR 35/2004, the PSC 
Contractor is generally required to sell a portion of its entitlement to the domestic 
market. Currently, in general, the domestic market obligation (“DMO”) rate is at 
25% of the PSC Contractor’s entitlement/split;  
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(g) Upstream oil and gas business activities incentives: The GOI may provide 
certain incentives in order to support the development of certain work areas. This 
incentive may be in the form of, inter alia, investment credit, a DMO holiday or 
accelerated depreciation;  

(h) Terms specific to cost recovery PSCs:  

(i) Sharing production of oil: In principle, crude oil production in excess of 
amounts received for the first tranche petroleum, cost recovery and 
investment credits are split between SKK Migas (on behalf of the GOI), 
and the PSC Contractor (before tax), and are subsequently adjusted in 
accordance with the DMOs. The equity split for oil differs for each PSC, but 
for the majority of PSCs’ entered into prior to 2002, the equity split for oil 
is 85% (for SKK Migas, on behalf of the GOI) and 15% (for the PSC 
Contractor) after tax. A brief description of each component is as 
described as follows: 

(A) First tranche petroleum (“FTP”): In general, FTP is the first batch 
of petroleum that is produced from the work area and which is 
immediately split between SKK Migas (on behalf of the GOI) and 
the PSC Contractor before deduction of operating costs in order to 
secure SKK Migas’ and PSC Contractor’s revenues. In the current 
PSC model, the FTP is at 20% of gross production oil and gas and 
shareable between SKK Migas (on behalf of the GOI) and the PSC 
Contractor according to their respective equity shares under the 
PSC. However, in some of the later PSCs, SKK Migas (on behalf of 
the GOI) is entitled to take the entire FTP (although at a lower 
rate of 10%) with no sharing with the PSC Contractor;  

(B) Operating costs recovery: The operating costs that a PSC 
Contractor may recover in general comprise (i) non-capital costs 
for the current year, (ii) depreciation of current year capital costs 
and (iii) operating costs that cannot be recovered in previous 
years. However, the GR 79/2010 also provides a list of non-cost 
recoverable items that would be excluded for the purposes of 
calculating the share of production of oil. These items include (i) 
costs charged or incurred for personal and/or family members, 
management, participating interest holders and shareholders, (ii) 
establishment or accumulation of a reserve fund, except costs for 
field closure and restoration deposited in the joint account of SKK 
Migas and the PSC Contractor in an Indonesian bank, and (iii) 
depreciation of assets which do not belong to SKK Migas (on 
behalf of the GOI); and  

(C) Investment credit: Investment credit refers to additional recovery 
of capital costs in a certain amount given by SKK Migas (on behalf 
of the GOI) to the PSC Contractor, the costs of which are directly 
related to production facilities, for the development of certain oil 
fields; 

(ii) Sharing production of gas: The provisions for sharing of gas production 
are similar to those for oil except for the equity split. The equity split for 
gas differs for each PSC, but for the majority of PSCs’ entered into prior to 
2002, the equity split for gas is 70% (for SKK Migas, on behalf of the GOI) 
and 30% (for PSC Contractor) after tax.  
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(iii) When a PSC produces both oil and gas, the relevant production costs will 
be allocated against each according to the proportion of production in 
value terms in the year, or some other means of allocation as approved by 
SKK Migas. 

(iv) If the gas production is not sufficient for full recovery of the gas costs, the 
excess costs shall be recovered from the oil production from the work 
area. The same is also applicable for any excess of oil production costs, 
whereby such excess may be recovered from the gas production. 

(i) Assignment: A PSC Contractor is not able to transfer a majority of its rights and 
obligations to an unaffiliated company within the first 3 years of the exploration 
period. However, following expiry of that period and in the case of a transfer, 
delivery and handover of part or all of the PSC Contractor's rights and obligations 
under a PSC to a non-affiliated company (other than to another PSC Contractor 
with entitlements to the same work area), the MEMR may ask the PSC Contractor 
to make a prior offer to the national company of Indonesia.   

(j) Regional/national government operating interests: From the approval of 
the field development plan that will be produced for the first time from a PSC, the 
PSC Contractor is required to offer a participating interest of 10% to a regional 
owned enterprise (Badan Usaha Milik Daerah – “BUMD”). A BUMD is a legal entity 
established by the regional government whose administrative area covers the 
relevant field (work area). A BUMD must have sufficient financial capacity to 
participate. 

A BUMD shall provide a statement of interest and willingness to take up the participating 
interest within 60 days from the date of the offer from the PSC Contractor. If a BUMD 
declares incapability to accept such participating interest, the PSC Contractor then must offer 
it to a national company of Indonesia. If the national company being offered does not 
provide a statement of interest and willingness to take the participating interests within 60 
days from the date of the offer, then the offer shall be deemed closed. 

(k) Transfer tax: Any proceeds received by a PSC Contractor from a transfer of its 
participating interest is subject to final income tax at 5% of the gross amount, for 
the transfer of a participating interest during the exploration period, or 7% of the 
gross amount, for the transfer of a participating interest during the exploitation 
period. 

3 SUMMARY OF MATERIAL CONTRACTS RELATING TO THE LEMANG ASSET 

PSC Contract – Lemang 

The key terms of the PSC pertaining to the Lemang Block Contract Area dated 18 January 
2007 as amended and varied from time to time (“PSC Contract – Lemang”) are as follows:  

(a) Parties: The original PSC Contract – Lemang was entered into on 18 January 2007 
between (1) Badan Pelaksana Kegiatan Hulu Minyak Dan Gas Bumi and (2) PT 
Hexindo Gemilang Jaya (“Hexindo”) and PT Indelberg Indonesia. However, since 
that date, the participants to the PSC Contract – Lemang have changed pursuant to 
a number of assignment and farm-in agreements. The current parties to the PSC 
Contract – Lemang are as follows:  

(i) SKK MIGAS;  

(ii) Hexindo; and  
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(iii) Jadestone (Lemang) Pte. Ltd (the “Company” or the “Operator”),  

(Hexindo and the Operator, together the “Contractor”).   

The Operator acquired its participating interest in the Lemang Asset and the PSC 
Contract – Lemang pursuant to an assignment agreement dated 27 June 2020 
between Mandala Lemang Singapore Pte. Ltd. (“Mandala”) and the Operator 
under which Mandala agreed to assign its entire participating interest to the 
Operator. MEMR’s consent to the transfer was granted on 27 October 2020 as 
notified by SKK Migas to Mandala and the Operator on 23 November 2020.  

(b) Scope: The Contractor: 

(i) is appointed as the exclusive company to conduct all exploration, 
development, extraction, production, transportation, marketing, 
abandonment and site restoration operations authorised or contemplated 
under the PSC Contract – Lemang (the “Petroleum Operations”);  

(ii) is responsible to SKK MIGAS for the execution of the Petroleum Operations 
in accordance with the provisions of the PSC Contract – Lemang;  

(iii) will carry the risk of expenditures made and obligations incurred in 
carrying out Petroleum Operations (the “Operating Costs”); and 

(iv) will have an economic interest in the development of the crude oil and 
natural gas deposit in the contract area the subject of the Lemang Asset 
(the “Petroleum”).  

(c) Term: The PSC Contract – Lemang commenced on 18 January 2007 (the “PSC 
Effective Date”) and will expire on 17January 2037, unless terminated earlier.    

(d) Relinquishment of areas:  

(i) On or before the end of the initial three years as and from the PSC 
Effective Date, the Contractor will relinquish 25% of the original total area 
the subject of the PSC Contract – Lemang to SKK MIGAS. However, if the 
Firm Commitment (as defined below) is not completed by the Contractor 
within the initial three years from the PSC Effective Date, then the 
Contractor will be obliged to relinquish an additional 15% of the original 
total contract area to SKK MIGAS at the end of that period.  

(ii) On or before the end of the 6th year as and from the PSC Effective Date, 
the Contractor will relinquish to SKK MIGAS an additional area so that the 
remaining area retained shall not be in excess of 20% of the original total 
contract area. However, if any part of the contract area in which Petroleum 
has been discovered is greater than 20% of the original contract area, 
then the Contractor shall not be obliged to relinquish such excess to SKK 
MIGAS for the purpose of the economic development of the contract area.  

(iii) In respect of any unexplored portion of the contract area for which the 
Contractor does not submit an exploration program within two consecutive 
contract years, SKK MIGAS shall require the Contractor by written notice to 
choose to either submit an exploration program or relinquish such part of 
the contract area.  
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With regard to the portion of the contract area remaining after the mandatory 
relinquishments as described above, SKK MIGAS and the Contractor shall maintain 
a reasonable exploration effort.  

(e) Work program and budget:  

(i) Petroleum Operations must commence no later than 6 months after the 
PSC Effective Date. The program to be carried out by the Contractor 
during the first three contract years after the PSC Effective Date (“Firm 
Commitment”) is as follows: 

(A) First Year: G and G with US$300,000 budget, 500km 2D seismic 
acquisition and processing with US$2,400,000 budget, and 1 
exploratory well with US$2,500,000 budget;  

(B) Second Year: G and G with US$400,000 budget, 500km2 3D 
seismic acquisition and processing with US$15,000,000 budget, 
and 1 exploratory well with US$2,500,000 budget; and 

(C) Third Year: G and G with US$600,000 budget, 500km 2D seismic 
acquisition and processing with US$2,400,000 budget, and 2 
exploratory wells with US$2,500,000 budget. 

(ii) On 4 August 2015, SKK MIGAS notified the Contractor that in connection 
with the approval of the first plan of development for the PSC Contract – 
Lemang, that the following Firm Commitments remained outstanding: (i) 
the drilling of one exploration well; and (ii) seismic 3D acquisition and 
processing (in respect of 403km2 of the remaining contract area). 

(iii) A performance bond in favour of the GOI care of the Director General of 
Oil and Gas of the MEMR in the sum of US$17,400,000 must be granted by 
the Contractor (in their respective proportions), in respect of activity of 
seismic acquisition and processing within the first three years of the PSC 
Contract – Lemang. 

(f) At least three months prior to the beginning of each calendar year, or as otherwise 
agreed by the parties, the Contractor shall prepare and submit for approval to SKK 
MIGAS a work program and budget of Operating Costs for the contract area setting 
forth the Petroleum Operations which the Contractor proposes to carry out during 
the following calendar year. The Contractor shall also submit an exploration 
program for each year after the sixth contract year to SKK MIGAS. 

(g) Rights and obligations of the Contractor: The Contractor shall:  

(i) advance all necessary funds and purchase or lease all equipment, supplies 
and materials required to be purchased or leased pursuant to the work 
program; 

(ii) be responsible for the preparation and execution of the work program, 
which shall be implemented in a workmanlike manner and by appropriate 
scientific methods; 
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(iii) have the right to sell, assign, transfer, convey or otherwise dispose of all 
or any part of its rights and interests under the PSC Contract – Lemang to 
any party with the prior written consent of SKK MIGAS and GOI, whose 
consent shall not be unreasonably withheld, provided that any assignee 
whom such rights and interests are to be assigned shall not hold more 
than one PSC at any given time; 

(iv) have the right during the term hereof to freely lift, dispose of and export 
its share of crude oil, and retain abroad the proceeds obtained therefrom; 

(v) after commercial production commences, fulfil its obligations towards the 
supply of the domestic market in Indonesia and consequently, the 
Contractor agrees to sell and deliver to GOI a portion of the share of the 
Petroleum to which the Contractor is entitled to (calculated in accordance 
with the PSC Contract – Lemang);  

(vi) pay to the GOI the income tax including the final tax on profits after 
applicable and allowable tax deductions and comply with the Indonesian 
tax laws in particular with respect to filing of returns, assessment of tax, 
and keeping and showing of books and records; and  

(vii) the Contractor shall advance to SKK MIGAS before the beginning of each 
annual Work Program a minimum amount of US$75,000 for the purpose of 
enabling SKK MIGAS to meet Rupiah expenditures incurred provided that 
the balance of any unexpended amount shall be returned to the Contractor 
upon termination of the PSC Contract – Lemang. 

(h) Title to and handling of products and recovery of operating costs:  

(i) First tranche petroleum: Before any deduction for recovery of Operating 
Costs and handling of production, SKK MIGAS shall be entitled each year 
to first take and receive Petroleum in an amount equal to 10% of the 
Petroleum production of such year (“First Tranche Petroleum"). The 
First Tranche Petroleum for each calendar year is not to be shared with 
the Contractor. 

(ii) Crude oil: Save for a limited number of exceptions, the Contractor will 
market and freely export the crude oil produced from the contract area. 
The Contractor will recover all Operating Costs out of the sales proceeds 
or other disposal of the required quantity of crude oil equal in value to 
such Operating Costs, which is produced from the area and not used in the 
Petroleum Operations. Of the crude oil remaining after deducting 
Operating Costs, the Parties shall be entitled to take and receive each year 
approximately 64.2857% for SKK MIGAS and approximately 35.7143% for 
the Contractor (subject to adjustment for tax). Title to the Contractor’s 
portion of crude oil as well as such portion of crude oil exported and sold 
to recover Operating Costs shall pass to the Contractor at the point of 
export, or, in the case of oil delivered to GOI or otherwise, at the point of 
delivery.  
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(iii) Natural gas: Any natural gas produced from the contract area to the extent 
not used in the Petroleum Operations may be flared if the processing and 
utilisation thereof is not economical. However, if the processing and 
commercialisation of natural gas is found to be economical by the parties, 
then the construction and installation of facilities for such processing and 
utilization shall be carried out pursuant to an approved work program. It is 
agreed that all costs and revenues derived from such processing and sale 
of Natural Gas, shall be treated on a basis equivalent to that provided for 
concerning Petroleum Operations and disposal of crude oil. After deducting 
the applicable Operating Costs, the parties shall be entitled to take and 
receive each year, approximately 28.5714% for SKK MIGAS and 
approximately 71.4286% (subject to adjustment for tax) for the 
Contractor.  

(i) Bonus Payments: The Contractor shall pay to GOI: 

(i) a signature bonus of US$5,000,000 within 30 days after the PSC Effective 
Date;  

(ii) US$2,500,000 within 30 days after cumulative Petroleum production has 
reached 25 MMBOE;  

(iii) US$5,000,000 within thirty 30 days after cumulative Petroleum production 
has reached 50 MMBOE; and  

(iv) US$7,500,000 within 30 days after cumulative Petroleum production has 
reached 75 MMBOE. 

(j) Title of equipment: Equipment purchased by the Contractor pursuant to the 
work program will become the property of the GOI (in case of import, when landed 
at the Indonesian ports of import), and will be used in Petroleum Operations. 

(k) Termination:  

(i) The PSC Contract – Lemang cannot be terminated by the Contractor during 
the first three years from the PSC Effective Date (except in the case of a 
major breach by SKK MIGAS, as proven by arbitration). However, after 
such period, the Contractor may, by giving written notice to SKK MIGAS, 
relinquish its rights and be relieved of its obligations under the PSC 
Contract – Lemang. However, if the Contractor has not completed its Firm 
Commitment at the time it issues its written notice, the Contractor shall 
transfer the amount of the estimated expenditure of the remaining Firm 
Commitment to GOI.  

(ii) SKK MIGAS has the right to terminate the PSC Contract – Lemang at the 
end of the sixth contract year, if the Contractor has failed to remedy its 
performance following receipt of a deficiency notice from SKK MIGAS. SKK 
MIGAS may issue a deficiency notice where the Contractor fails to perform 
as a reasonable and prudent operator and fails to fulfil any of its 
obligations concerning relinquishment, the Work Program and the payment 
of bonuses.  
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(l) Regional government/national company operating interests: The 
Contractor shall offer a 10% undivided interest in the total rights and obligations 
under the PSC Contract – Lemang to a Local Government Company ("LGC") or 
Indonesian National Company ("INC") to be designated by the GOI once the first 
POD is approved by the GOI ("10% PI Obligation"). The offer for such interest 
will lapse if the GOI does not nominate an appropriate LGC or INC to take up the 
offer within one month of the plan being approved. At the time when the first POD 
for the Lemang Asset was approved on 4 August 2015, Hexindo, the operator at 
the time, failed to offer a 10% undivided interest in the PSC Contract – Lemang to 
an LGC or an INC. It is likely that SKK Migas will require the Contractor to comply 
with this obligation in the future.  

AMENDED AND RESTATED LEMANG JOINT OPERATING AGREEMENT 

The key terms of the amended and restated joint operating agreement in respect of the 
Lemang Asset dated 4 October 2015 as amended, restated and varied from time to time 
(“JOA”) are as follows:  

(a) Parties: The original JOA was entered into on 4 October 2015 between Hexindo, 
Mandala and others. However, since that date, the participants have changed 
pursuant to a number of assignment and farm-in agreements. The current parties 
to the JOA and their corresponding participating interests are as follows:  

(i) Hexindo – 10%; and  

(ii) the Operator – 90%,  

(Hexindo and the Operator, together the “Participants”).   

The Operator acquired its 90% participating interest in the Lemang Asset and the 
JOA pursuant to a Deed of Novation and Amendment of the JOA dated 11 
December 2020 under which:  

(i) Mandala agreed to assign and transfer to the Operator and the Operator 
agreed to accept Mandala’s 90% participating interest in the JOA;  

(ii) Mandala resigned as operator of the Lemang Asset and the Operator 
replaced Mandala as operator under the JOA; and  

(iii) Hexindo and the Operator agreed to certain amendments to the JOA. 

(b) Participating interests: Each Participant is only responsible for its obligations 
arising under the JOA and liable for only its share of the costs, expenses, risks and 
liabilities resulting from operations under and as provided in the JOA. 

(c) Term: The JOA shall continue in effect until (i) all materials, equipment and 
personal property used in connection with the Petroleum Operations have either 
been removed and disposed of, or relinquished or surrendered to SKK MIGAS; and 
(ii) all wells drilled under the PSC Contract – Lemang have been properly 
abandoned relinquished or surrendered to SKK MIGAS in accordance with the PSC 
Contract – Lemang and final settlement has been made among the parties. 
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(d) Operator: The Operator shall enjoy and hold all the rights, and perform all the 
functions and duties of the operator of the Lemang Asset under the PSC Contract – 
Lemang and shall have exclusive charge of and shall conduct all joint operations. 
Save for limited exceptions, under no circumstances shall the Operator bear any 
cost, expense or liability resulting from performing its duties and functions as 
beyond its participating interest share of any damage, loss, cost, expense or 
liability arising out of, incidental to or resulting from the Petroleum Operations. The 
Operator may resign as the operator of the JOA at any time by notifying Hexindo 
at least 120 days prior to the effective date of such resignation. 

(e) Operating committee: The JOA’s operating committee supervises and directs 
the joint operations and has the powers and responsibilities to:  

(i) establish policies governing all aspects of the Petroleum Operations;  

(ii) consider and approve all work programs and budgets and/or abandonment 
of work programs and budgets; and  

(iii) review and revise such work program and budget and/or abandonment of 
work programs and budgets.  

Each Participant shall appoint one representative and one alternate representative 
to serve on the operating committee. Each such representative or alternate 
representative shall have a vote equal to the participating interest held by the 
Participant that appointed them. In most cases, all decisions, approvals and other 
actions of the operating committee on all matters and proposals coming before it 
under the JOA shall be decided by an affirmative vote representing at least 78% of 
the participating interests. However, a unanimous vote will be required for any 
decision related to the voluntary unitisation of all or part of the contract area, any 
decision related to any amendment, extension or termination of the PSC Contract – 
Lemang, the approval of any field development plan, any decision related to the 
surrender or relinquishment of all or any part of the contract area (other than 
those that are not required by the PSC Contract – Lemang), and any approval or 
final investment decision related to any development projects. 

(f) Default: Any Participant that fails to pay when due all or part of its participating 
interest share of the joint venture’s expenses (including any cash calls, cash 
advances and interest) shall be in default under the JOA (the “Defaulting Party”) 
and if such payment is not been made within 60 days after the default date, then 
the non-defaulting party may elect, at any time afterwards until the defaulting 
party has cured the default (i.e. made payment), to give notice to the Defaulting 
Party requiring them to:  

(i) withdraw from the JOA and transfer its participating interest to the non-
defaulting Party; 

(ii) offer to sell and transfer all of its participating interest to any non-
defaulting parties wishing to purchase such participating interest; or  

(iii) offer to assign a part of the Defaulting Party’s participating interest in the 
corresponding exploitation area to the non-defaulting party wishing to 
accept assignment of such part.  
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If a Participant defaults after the commencement of commercial production and 
such default has not been remedied by the thirtieth day after the relevant default 
date then, during the continuance of such default, the Defaulting Party shall not be 
entitled to its participating interest share of hydrocarbons produced which shall 
vest in and be the property of the non-defaulting parties. 

(g) Disposal of production: Each party is entitled to take in kind, to sell or dispose 
of its share of all crude oil produced from the Lemang Asset to which it is entitled 
to under the PSC Contract – Lemang and such share shall be equal to its 
participating interest. If natural gas is discovered it may be necessary for the 
Participants to enter into special arrangements for the disposal of the natural gas 
which are consistent with the development plan and subject to the terms of the 
PSC Contract – Lemang. 

(h) Abandonment of wells: Any well which has been drilled as a joint operation and 
which is proposed to be plugged and abandoned shall not be plugged and 
abandoned without the consent of all Participants. 

(i) Surrender, extensions and renewals:  

(i) If the PSC Contract – Lemang or SKK MIGAS requires the Participants to 
surrender any portion of the contract area, the Operator shall advise the 
operating committee of such requirement as soon as reasonably 
practicable. However, a surrender of all or any part of the contract area 
which is not required by the PSC Contract – Lemang shall require the 
unanimous consent of all the Participants.  

(ii) Proposals by any Participant to extend the term of the exploitation period 
or any phase of the PSC Contract – Lemang, enter into a new phase of the 
exploration period, and/or extend the term of the PSC Contract – Lemang 
shall be brought before the operating committee for consideration.  

(j) Transfer of interest or rights: Each Participant has a right of first refusal with 
respect to any proposed transfer of a participating interest by a party.  

(k) Change in control: The JOA contains change of control provisions. In particular, 
following a change of control, the impacted party may be obliged to provide the 
other Participants with information confirming that they will continue to have the 
financial capability to perform its obligations under the JOA (in particular its 
payment obligations under both the JOA and the PSC Contract – Lemang).  

(l) Withdrawal from agreement: Subject to the terms of the PSC Contract – 
Lemang and JOA, any Participant may withdraw from the JOA and the PSC 
Contract – Lemang giving notice to all other Participants. The effective date of 
such withdrawal is subject to the provisions of the PSC Contract – Lemang and 
shall be at least 60 days but not more than 180 days after the date of such notice. 
Prior to any withdrawal, the withdrawing party must meet all its obligations and 
liabilities that it has incurred or which are attributable to it, prior to its withdrawal 
(except for certain operations or expenditures which it voted against). 

LEMANG ACQUISITION AGREEMENT 

On 27 June 2020, Mandala entered into an acquisition agreement with the Operator for the 
sale and purchase of certain interests in the Lemang block, onshore South Sumatra, the 
Republic of Indonesia (the “Agreement”).  
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Under the Agreement, Mandala agreed to sell, and the Operator agreed to purchase, 
Mandala’s 90% participating interest in JOA, the PSC Contract – Lemang, the records of the 
joint venture in respect of the Lemang Asset, together with all rights, powers, interests, 
obligations and liabilities attaching thereto (the “Participating Interests”).  

The consideration for the Participating Interests payable at closing was US$12,000,000 
(which was subject to certain adjustments). In addition to the payment payable on closing, 
contingent payments of up to US$31,700,000 may be payable by the Operator to Mandala if 
certain trigger events occur after completion as set out below:  

(a) At the first gas date then US$5,000,000 will be payable;  

(b) If the first gas date occurs on or before 31 March 2023 then US$3,000,000 will be 
payable;  

(c) If the total actual Akatara gas project "close out" costs set out in the AFE(s) 
approved pursuant to a joint audit by SKK MIGAS and BPKP is less than, or within 
two per cent. (2%) of the "close out" development costs set out in the approved 
revised plan of development for the Akatara gas project, then US$3,000,000 will 
be payable;  

(d) If the accumulated VAT receivable reimbursements received by the Lemang Block 
PSC contractors, exceeding an aggregate amount of US$6,700,000 on a gross 
basis, then US$700,000 will be payable;  

(e) If the average Saudi CP in the first operation year is higher than US$620/MT, then 
US$3,000,000 will be payable;  

(f) If the average Dated Brent Price in the first operation year is higher than 
US$80/bbl, then US$2,500,000 will be payable;  

(g) If the average Saudi CP in the second operation year is higher than US$620/MT, 
then US$2,000,000 will be payable;   

(h) If the average Dated Brent Price in the second operation year is higher than 
US$80/bbl, then US$1,500,000 will be payable;  

(i) If a POD for the development of a new discovery is made, as a result of the 
remaining exploration well commitment under the PSC, and is approved by the 
relevant governmental entity, then US$3,000,000 will be payable; and  

(j) If the POD referred to above is approved by the relevant governmental entity and 
such plan is based on reserves of no less than 8,400,000 barrels (on a gross 
basis), then US$8,000,000 will be payable. 

On and from completion, Mandala indemnifies the Jadestone Group for all liabilities in respect 
of the Participating Interests in each case, in respect of, or relating to, or attributable to, the 
period prior to completion provided that such indemnity shall not apply to any liabilities taken 
into account to any adjustment to the closing price. Further, on completion, any insurance 
cover arranged by Mandala in relation to the Participating Interests will cease and no 
member of the Jadestone Group shall make any claim under any such policies in relation to 
insured events arising after completion.  
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Mandala shall bear any transfer tax arising in connection with the payment of the closing 
payment and the contingent payments (if any) and such transfer taxes shall be deducted and 
withheld by the Operator from such payments (to the extent required by law). Prior to any 
deduction or set-off in relation to a contingent payment, the Operator shall consult with and 
take into account any reasonable comments from Mandala. The Agreement also contained a 
customary wrong pockets clause. 
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22 March 2021 

 

The Directors  

Jadestone Energy Inc.  

3 Anson Road 

#13-01 Springleaf Tower 

Singapore 079909 

 

The Directors  

Jadestone Energy Plc 

Suite 1, 3rd Floor 11 – 12, St James’s Square 

London, United Kingdom 

(the “Company”) 

 

Stifel Nicolaus Europe Limited  

150 Cheapside  

London, EC2V 6ET 

 

Dear Sir/Madam, 

Re: Competent Person’s Report – Lemang PSC, Onshore Sumatra, Indonesia 

In accordance with your instructions, ERC Equipoise Pte Ltd (“ERCE”) prepared a Competent 

Person’s Report (“CPR”) for the hydrocarbon Contingent Resources held by Jadestone 

Energy Inc (“Jadestone”) within the Lemang Production Sharing Contract (“PSC”) area, 

containing the Akatara (A) field, onshore Sumatra, Indonesia dated 17 March 2021. There are 

no reserves at the PSC. 

The effective date (“Effective Date”) of the report is 31 December 2020. For the preparation of 

this CPR, ERCE was provided with data and information up to 31 December 2020. The data 

was supplied by virtual data room (“VDR”) in May 2020 and screenshots from a physical data 

room (“PDR”) attended by Jadestone. Since then, no new technical data have been provided 

to ERCE. For this CPR, ERCE did not have access to any seismic data, digital grids or digital 

well data. So far as we are aware, having made reasonable enquiries and having received 

confirmation as such from the Company, there have been no material changes in the volumes 

reported from the Effective Date to the date of this letter which would require any amendment 

to the CPR. 

ERCE has carried out this work in accordance with the June 2018 SPE/WPC/AAPG/ 

SPEE/SEG/SPWLA/EAGE Petroleum Resources Management System (PRMS) as the 

standard for classification and reporting. A summary of the PRMS is found in Appendix 1 of 

the report. The full text can be downloaded from:- 

 https://secure.spee.org/sites/spee.org/files/prmgmtsystem_final_2018.pdf.  
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Nomenclature that may be used in this CPR is summarised in. Appendix 2. 

Use of the Report 

ERCE has been informed by the Company and Jadestone that the Company is intending to 

publish a Schedule 1 Announcement and to seek admission to trading of the Company’s 

shares on the London Stock Exchange’s AIM Market (“AIM”) (“Admission”) as required under 

the AIM Rules for Companies and that as part of this it is required to include a report on the 

Company’s reserves and resources in relation to the PSC.   

ERCE accepts responsibility for the CPR and for all of the technical information that has been 

directly extracted from the CPR and reported in the AIM Admission Document to be released 

by the Company in connection with Admission and to be dated around the same date as this 

letter. 

ERCE declares that it has taken all reasonable care to ensure that the information contained 

in the CPR and included in the Admission Document is, to the best of its knowledge, in 

accordance with the facts and contains no omission likely to affect its import. 

In accordance with the AIM Rules for Companies, ERCE confirms that the presentation of 

information contained elsewhere in the Admission Document which relates to information in 

the CPR is accurate, balanced and not inconsistent with the CPR. 

Disclaimer 

ERCE has made every effort to ensure that the interpretations, conclusions and 

recommendations presented in this report are accurate and reliable in accordance with good 

industry practice. Save as otherwise set out in this CPR, ERCE does not, however, guarantee 

the correctness of any such interpretations and shall not be liable or responsible for any loss, 

costs, damages or expenses incurred or sustained by anyone resulting from any interpretation 

or recommendation made by any of its officers, agents or employees. 

ERCE has used standard petroleum evaluation techniques in the generation of this report. 

These techniques combine geophysical and geological knowledge with assessments of 

porosity and permeability distributions, fluid characteristics, production performance and 

reservoir pressure. There is uncertainty in the measurement and interpretation of basic data. 

ERCE has estimated the degree of this uncertainty and determined the range of petroleum 

initially in place and recoverable hydrocarbon volumes. In applying these procedures and 

tests, nothing came to the attention of ERCE that would suggest that information provided by 

Jadestone was not complete and accurate. ERCE reserves the right to review all calculations 

referred to or included in this report and to revise the estimates in light of erroneous data 

supplied or information existing but not made available which becomes known subsequent to 

the preparation of this CPR. Per our standard processes and as indicated on the cover sheet, 

ERCE conducts an internal review of the CPR prior to client delivery. 
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The accuracy of any resources estimates is a function of the quality and quantity of available 

data and of engineering interpretation and judgment. While the resources estimates presented 

herein are considered reasonable, the estimates should be accepted with the understanding 

that reservoir performance subsequent to the date of the estimate may justify revision, either 

upward or downward. 

In the case of Contingent Resources or other gas resources presented in this report, there is 

no certainty that it will be commercially viable to produce any portion of the resources. 

No site visits were undertaken in the preparation of this CPR.  

Professional Qualifications 

ERCE is an independent consultancy specialising in geoscience evaluation, engineering and 

economic assessment. ERCE will receive a fee for the preparation of the report in accordance 

with normal professional consulting practices. This fee is not dependent on the findings of this 

CPR or on Admission and ERCE will receive no other benefit for the preparation of this CPR. 

ERCE does not have any pecuniary or other interests that could reasonably be regarded as 

capable of affecting its ability to provide an unbiased opinion in relation to the resources and 

reserves and the projections and assumptions included in the various technical studies 

completed by Jadestone, opined upon by ERCE and reported therein 

Neither ERCE nor the Competent Person who is responsible for authoring the CPR, nor any 

Directors of ERCE have at the date of this report, nor have had within the previous two years, 

any shareholding in Jadestone, the Company, the PSC or Stifel Nicolaus Europe Limited, or 

any other economic or beneficial interest (present or contingent) in any of the assets being 

reported on. ERCE is not a group, holding or associated company of Jadestone, the Company 

or Stifel Nicolaus Europe Limited. None of ERCE’s partners or officers are officers or proposed 

officers of any group, holding or associated company of the Company, Jadestone or Stifel 

Nicolaus Europe Limited. 

No Competent Person involved in the preparation of the CPR is an officer, employee or 

proposed officer of Jadestone, the Company or any group, holding or associated company of 

Jadestone, the Company or Stifel Nicolaus Europe Limited. Consequently, ERCE, the 

Competent Person and the Directors of ERCE consider themselves to be independent of the 

Company, Jadestone and Stifel Nicolaus Europe Limited , and their respective, directors and 

senior management.  

ERCE has the relevant and appropriate qualifications, experience and technical knowledge to 

appraise professionally and independently the assets. 

The work has been supervised by Mr Adam Becis, Principal Reservoir Engineer at ERCE, 

who has over 14 years of experience in the oil and gas industry. He is a member of the Society 

of Petroleum Engineers and also a member of the Society of Petroleum Evaluation Engineers. 
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This report is addressed to Jadestone, the Company and Stifel Nicolaus Europe Limited. 

ERCE understands that this report will be included as part of a Schedule 1 Announcement to 

be published by Jadestone (the “Admission Document”). For the purposes of the AIM Rules 

for Companies, ERCE is responsible for this report as part of the Admission Document and 

declares that it has taken all reasonable care to ensure that the information contained in this 

report is, to the best of its knowledge, in accordance with the facts and contains no omission 

likely to affect its import. 

 

Yours faithfully 

 

Adam Becis 

Principal Engineer, ERCE  
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 Executive Summary 
The remaining Lemang PSC covers an area of 743.26 km2 and is situated in the northern-

most part of the South Sumatra basin, onshore Indonesia, and contains the Akatara (A) field, 

which was discovered in May 2013 by Well A-1 and appraised in February 2014 by Well A-2.  

The PSC, which expires 17 January 2037, was originally operated by Mandala Energy 

Lemang Limited which held an 84% interest, with partner PT Hexindo Gemilang Jaya holding 

the remaining 16% interest. On 11 December 2020, Jadestone acquired a 90% interest1 in the 

PSC and became the Operator. The remaining 10% interest is held by PT Hexindo Gemilang 

Jaya.  

This CPR was based on data made available up to 31 December 2020; Jadestone has 

confirmed that between the 31 December 2020 and the date of this CPR no new data or 

information has been acquired that would materially affect the opinions expressed in this CPR. 

For simplicity, the previous operators will be referred to as “PO”. 

Table 1-1: Lemang PSC Summary 

Asset Operator Interest (%) Status 
Licence 

Expiry date 
Licence 

area (km2) 
Comments 

Indonesia, 
Lemang 

PSC 
Jadestone 90% Production 

17th 
January 

2037 
743.26 

Current 
Production2 ~ 

0 bopd 
Estimated 

Peak 
Production ~ 
5.0 Mbopd3 

 

A Plan of Development (“POD”) was approved on 4 August 2015 and first oil was achieved on 

16 November 2016 through existing wells (workovers performed to produce oil). Two 

subsequent phases of development occurred; Phase 1 in November 2017 had eight producer 

wells and Phase 2 in September 2018 had three producer wells. To date, only oil reservoirs 

in the Lower Talang Akar Formation (“LTAF”) reservoirs have been developed, with 

undeveloped gas reservoirs present in the better quality Upper Talang Akar Formation 

(“UTAF”) reservoirs. 

The Akatara structure itself is a combination of a four-way anticline and a three-way faulted 

anticline. There are some stratigraphic trap elements, where the sandstones pinch out towards 

the flanks of the structure. The UTAF and LTAF reservoirs are the main hydrocarbon bearing 

intervals; the former is a gas bearing, laterally continuous sandstone, deposited in a shoreface 

 

1 As is customary in Indonesia, the government has a back-in right of up to 10% WI under terms of the PSC, at the time of 

development sanction. If exercised, this would result in an 81% interest, net to Jadestone. 

2 Currently all oil production is suspended. 

3 Jadestone Net Working Interest: ~5.0 mboe/day during 6 year plateau period comprising Sales Gas (2.8 mboe/d) + LPG (1.5 

mboe/d) + Condensate (0.7 mbc/d) 
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to foreshore marine environment, while the latter is a discontinuous oil-bearing sandstone 

deposited in a fluvial-deltaic environment. 

The UTAF reservoirs have a total net thickness above contact of approximately 28 m and 

average total porosity is approximately 14%, while the LTAF reservoirs have a total net 

thickness above contact of approximately 34 m and average total porosity is approximately 

19%. No digital petrophysical log data was provided: ERCE was only able to review 

petrophysical information from provided pdf documents. There are intervals of borehole 

breakout, which can have a negative impact on the petrophysical interpretation of volume of 

shale, porosity and saturation.  

Gas-water contact(s) (“GWC”) were evaluated from gas-down-to (“GDT”) and water-up-to 

(“WUT”)/ spill interpretations. ERCE has divided the most volumetrically significant UTAF-B 

gas reservoir into the UTAF-B (Main) and the UTAF-B (A-C2ST1) areas. Other intervals are 

mostly limited to well penetrations with proven reservoir given the poor lateral continuity of 

some of the reservoirs. ERCE was not provided with the original PVT reports; rather a 

summary table with PVT properties was provided which indicated an average gas gradient of 

0.067 psi/ft (0.22 psi/m or 0.31 g/cc). ERCE’s estimates of the Low, Best and High Case gas 

initially in place (“GIIP”) are shown in Table 1-2. 

Table 1-2: ERCE Low, Best and High Case GIIP estimates for the Akatara Field 

 GIIP (Bscf) 

Low Mid High Mean 

Total 85.8 114.9 153.3 117.7 

Notes 

1. Individual reservoir layers were aggregated probabilistically as layers are expected to be 
largely independent of each other 

 

A series of wells tests in Wells Selong-1 and A-C2ST1 confirmed mapped faults 1,500-2,000 

ft northwest of the former and 900-1,200 ft northwest of the latter. ERCE has interpreted the 

faults to act as baffles rather than barriers. 

For assessing the recoverable resources, ERCE has used a wet gas recovery factor range of 

70 – 77.5 – 85%, based on available data. Produced gas is sent to an LPG plant. Condensate 

is recovered from the separator and also from the LPG plant, and the cumulative recoverable 

CGR range is 24.2 – 27.7 – 32.0 stb/MMscf against the cumulative wet gas. The LPG yield at 

the LPG plant is 6.4 – 6.6 – 6.8 metric tonnes/MMscf. The production forecasts are based on 

a wellhead plateau rate of 25 MMscf/d, which is achievable with the estimated well 

deliverability. A range in gas shrinkage factor (18 – 17 – 16%) is applied to the wet gas 

forecasts before fuel gas is deducted to estimate sales gas. The fuel gas is 2 MMscf/d until 

the LPG plant is shut-in and thereafter is 5% of produced gas.  
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Thus, based on the available data, ERCE has estimated the field gross 1C, 2C and 3C 

Contingent Resources in terms of recoverable sales gas, condensate and LPG till license 

expiry (2037) in Table 1-3. 

Table 1-3: ERCE 1C, 2C and 3C Contingent Resource Estimates for the Akatara Field as of 31 Dec 2020 

Contingent 

Resources as 

of 31 Dec 

2020 

Unrisked Gross 

Resources 

Unrisked Net W.I. 

Resources (without 

Government Back-in) 

Unrisked Net W.I. 

Resources (with 

Government Back-in) 

Risk 

Factor 
Operator 

1C 2C 3C 1C 2C 3C 1C 2C 3C (CoD)  

Sales Gas 

(Bscf) 
46.79 63.74 83.77 42.11 57.36 75.39 37.90 51.63 67.85 0.9 Jadestone 

Total for Gas 46.79 63.74 83.77 42.11 57.36 75.39 37.90 51.63 67.85 0.9 Jadestone 

Condensate 

(MMstb) 
1.59 2.45 3.62 1.44 2.20 3.26 1.29 1.98 2.93 0.9 Jadestone 

LPG (MMboe) 4.72 6.55 8.93 3.65 5.07 6.91 3.29 4.57 6.22 0.9 Jadestone 

Total for Oil 

& Liquids 
6.31 9.00 12.55 5.09 7.27 10.17 4.58 6.55 9.15 0.9 Jadestone 

Notes 

1. Net working interest (without government back-in) is based on the working interest share (90%) of the 

field gross Contingent Resources. 

2. Net working interest (with government back-in) is based on the working interest share after dilution 

following government back-in of 10% (81%) of the field gross Contingent Resources. 

3. These are unrisked Contingent Resources that have not been risked for chance of development and are 

sub-classified as development pending. 

4. There is no certainty that it will be commercially viable to develop any portion of the Contingent Resources. 

 

ERCE has sub-classified the Contingent Resources as Development Pending, which 

describes a discovered accumulation where project activities are ongoing to justify commercial 

development in the foreseeable future.  

ERCE has reviewed the technical and commercial uncertainties and the remaining 

contingencies. We expect there to be no technical contingencies. However, a gas sales 

agreement is yet to be signed and this, along with confirmation that the project is economic, 

are the major remaining contingencies for the project (note that no detailed economic analysis 

has been performed as resources in Lemang are contingent). ERCE agrees with Jadestone’s 

estimate for Chance of Development (CoD) of the Lemang Contingent Resource to be 90%. 

It should be noted that quantifying the chance of development requires consideration of both 

economic contingencies and other contingencies, such as legal, regulatory, market access, 

political, social license, internal and external approvals and commitment to project finance and 

development timing. As many of these factors are out-with the knowledge of ERCE the 

estimate must be used with caution. 
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2. Introduction 
The remaining Lemang PSC covers an area of 743.26 km2 and is situated in the northern-

most part of the South Sumatra basin, onshore Indonesia (Figure 2-1). The PSC was operated 

by Mandala Energy Lemang Limited (henceforth referred to as the PO), which held 84%, with 

the other 16% held by PT Hexindo Gemilang Jaya. Jadestone became the Operator of the 

field after acquiring a 90% interest on 11 December 2020. The remaining 10% interest is held 

by PT Hexindo Gemilang Jaya. The Lemang PSC contains the Akatara field, which was 

discovered in May 2013 by Well A-1 and subsequently appraised in February 2014 by Well A-

2. 

The location of Lemang PSC is shown in Figure 2-1. 

 

 

  

Figure 2-1: Lemang PSC location map on Sumatra, with Inset of Akatara Field on Lemang PSC 

 

 Data Provided 

ERCE was provided with data and information by VDR from the PO in May 2020, as well as 

screenshots from Jadestone who attended the PDR. The data provided in the VDR comprise 

details of the PO’s management presentations, MBAL, GAP and PROSPER models, 

economic model and summary of PO’s 3D simulation model, as well as summary tables of in-

place volumes, FEED summary and cost estimates. Since the VDR and PDR screenshots 

supplied in May 2020, no new technical data have been received.  

While ERCE did not have access to seismic data, digital grids or digital well data at the time 

of preparation of this CPR, ERCE has been provided with screenshots of seismic amplitude 

extractions, petrophysical reports and well summaries (including petrophysical sums and 
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averages and basic CPIs). As a result, our estimates of discovered petroleum in place 

presented in this report are partially reliant on the work of the Operator and the 

representativeness of the Jadestone screenshots gathered during the PDR. It is possible that 

upon receipt of new digital data, our assessment of the in-place volumes and Contingent 

Resources may change.  

No site visit was undertaken in the preparation of this report. 

 

 Fiscal Regime 

The Lemang PSC terms are as follows: 

• First Trance Petroleum (FTP). Currently, the FTP is at 20%  of gross production oil and 

gas 

• Cross Hydrocarbon recovery 

• Unrecovered cost pool of $124.9 MM (gross, end of 2019)  

• The Base Split, defined as the gross production of oil and gas divided between SKK 

Migas (on behalf of the government of Indonesia) and the PSC Contractor (in this case, 

Jadestone). The Base Split for oil is 57% (to SKK Migas) and 43% (to the PSC Contractor), 

and for gas is 52% (to SKK Migas) and 48% (to the PSC Contractor)  

• The domestic market obligation (DMO). DMO is not applicable to gas 

• The corporate income tax (CIT) rate is 44%  

ERCE notes that Hexindo, which holds a 10% interest, is carried through Exploration and 60% 

of Hexindo’s cash flows are available for cost carry recovery.  

Note that, as per the PRMS, there is no requirement to do a full economic analysis for 

contingent resources. In the scenario where contingent resources are upgraded to reserves, 

ERCE would include future VAT Refunds in our evaluation and exclude Land Tax for simplicity. 

ERCE would also model the abandonment expenditure (ABEX) as [Total Estimated ABEX 

Value / Estimated Economic Life] assuming regular payments throughout the life of the asset.  

 

 Work Completed 

ERCE has used standard petroleum evaluation techniques in the generation of this report. 

These techniques combine geophysical and geological knowledge with assessments of 

porosity and permeability distributions, fluid characteristics, production performance and 

reservoir pressure. There is uncertainty in the measurement and interpretation of basic data. 

We have estimated the degree of this uncertainty and determined the range of petroleum 
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initially in place. We have prepared estimates of recovery factors based on consideration of 

the results of classical reservoir engineering calculations and the performances of analogue 

fields to derive independent estimates of Contingent Resources. 
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 Akatara Field 

 Drilling and Development History 

The Akatara field is located in the Lemang PSC (Figure 2-1) and was discovered in May 2013 

by Well A-1 and subsequently appraised in February 2014 by Well A-2.  

A Plan of Development was approved on 4 August 2015 and first oil was achieved on 16 

November 2016 through existing wells (workovers performed to produce oil). Two subsequent 

phases of development occurred: in Phase 1, which took place in November 2017, drill pads 

A and B were developed with four producer wells each. In Phase 2, which started on 

September 2018, drill pads C and D were developed with two producer wells and one producer 

well respectively. 

To date, only oil reservoirs in the LTAF reservoirs have been developed, with undeveloped 

gas reservoirs present in the better quality UTAF reservoirs. 

 

 Geology and Geophysics 

3.2.1. Reservoir Geology 

A stratigraphic column for the South Sumatra Basin is shown in Figure 3-1. The Oligocene to 

Early Miocene LTAF and UTAF are proven oil and gas reservoirs.  

The UTAF-B reservoirs are the main gas-bearing reservoirs, deposited in shoreface to 

foreshore marine environments and are expected to be laterally continuous across the field. 

LTAF reservoirs are the main oil-bearing reservoirs (also some gas bearing reservoirs), 

deposited in overbank of fluvial, swamp and deltaic environments and are expected to be 

laterally discontinuous across the field.  

The source rocks of the system are the coals, lacustrine shales and organic rich sediments in 

the Oligocene Lahat Formation and LTAF, lying in the Betara Deep’s synclines. Hydrocarbon 

expulsion is believed to have occurred from Early Miocene to present time. Hydrocarbon 

charge is via vertical migration through faults and lateral migration directly into the reservoirs. 

Inter-bedded shales within the LTAF and UTAF, and the marine shales of the Gumai 

Formation provide the seal for the system. 
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Figure 3-1: Generalised stratigraphic section for the South Sumatra Basin 

Source: Ginger, D & Fielding, K. (2005). The Petroleum Systems and Future Potential of the South Sumatra Basin. 

 

The Akatara structure is a half-graben feature that was re-inverted in the Plio-Pleistocene time. 

The fault system is Northeast-southwest trending and the traps are a combination of four-way 

anticline and three-way faulted anticline. There are possible stratigraphic elements to the 

trapping mechanism as sandstones pinch-out towards the flanks of the structure. 

3.2.2. Seismic Data and Interpretation 

The Lemang PSC is covered by a 97 km2 3D seismic survey acquired by BGP Indonesia in 

2013 and reprocessed in 2017 by CGG Veritas. While ERCE did not have direct access to the 

seismic data, the 3D seismic data quality is reported to be reasonably good by both the PO 

and Jadestone, and nearby fields with LTAF/UTAF reservoirs previously reviewed by ERCE 

have had similarly good quality 3D seismic data (e.g. Tungkal PSC & Kirisan PSC). From the 

screenshots provided by Jadestone of the seismic cross-sections, picks appear clearly 
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mappable (Figure 3-2). Given the seismic resolution, where vertical resolution is ~26 m; only 

top reservoir surfaces can be picked. 

 

Figure 3-2: Seismic cross-section through Akatara field; reflectors are continuous across the field for 
mapping 

 

3.2.3. Depth Conversion 

ERCE depth converted a digitised time grid with a simple compaction gradient (y = 0.3x + 

2005.3), which resulted in low error residuals to UTAF-B formation tops. Figure 3-3 shows the 

resultant depth map for UTAF-B Top. 
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Figure 3-3:  UTAF-B Top Depth Map 

 

 Petrophysics 

ERCE did not have access to digital wells logs; only pdfs were provided. As ERCE could not 

conduct an independent quantitative interpretation of the petrophysical logs in the Akatara 

field, we have focused on qualitatively reviewing pdfs of the well logs and data provided, based 

on the work of the PO. 

ERCE considers the presented petrophysical models to be reasonable, given the lithologic 

variations and water salinity properties observed in the field. Wells A-1 and A-2 are exploration 

wells and have the most complete datasets, including NMR, sonic and conventional core in 

Well A-1. There are wash-outs which can impact density, neutron, sonic and NMR, so there 

is uncertainty in log calculated properties. Figure 3-5 shows a log cross section across Well 

A-1 and the badhole sections.  

Client provided reports (based on work by POs) indicate volume of shale (“VSH”) was 

evaluated from gamma ray (“GR”)., while porosity was evaluated from neutron-density or sonic 

in bad hole sections in Wells A-1 and A-2 (ERCE has assumed that other wells have limited 

bad hole). The reports also stated that a shaly sand water saturation approach (Indonesia 

equation) was used as fresh water and clays were present in the reservoirs. ERCE notes that 

a Waxman-Smits approach would also be valid, especially given that there was cation 
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exchange capacity (“CEC”) measurements done on some samples. However, as there were 

only three points measured for CEC, it is understandable why not all reservoirs would be fully 

characterised. Another point to note is that clays were mostly illite and kaolinite; the former 

has high CEC while the latter has a low CEC, meaning the average CEC would not be severe. 

Overall, ERCE agrees that the PO’s approach is reasonable. There is very limited cementation 

(m) and saturation (n) exponent data; there were only two plugs used for ‘m’ measurements 

in the LTAF, but the values reported appear to be in line with analogue shaly sands.  

There was a large range in water salinity reported; the samples were obtained from flow and 

clean up tests. ERCE is unclear if this large range is because of sample contamination from 

drilling muds and completion fluids. The range of water salinity was ~16,000-28,000 ppm NaCl 

equivalent, although the PO’s interpretation excludes samples with salinity > 20,000 ppm NaCl 

equivalent. The uncertainty in salinities means evaluated water saturation (“Sw”) have 

inherent uncertainties as well.  

It was reported that 40 routine core analysis (“RCA”) and sidewall core (”SWC”) samples were 

taken from various wells in the field – 28 RCA samples from Well A-1 (UTAF-B), one RCA 

sample from Well A-1 (UTAF-E) and eleven SWC samples from Well A-3 (LTAG F1 to G). A 

cross-plot of porosity vs permeability (Figure 3-4) shows that samples are distributed across 

both the UTAF and LTAF. The range of porosity and permeability in the UTAF reservoirs is 

~17-28 % (average 23.4%) and ~120-9,610 mD (average 2,575 mD) respectively; for the 

LTAF reservoirs, porosity is ~13-18.3 % (average 15.8%) and permeability is ~5.6-125 mD 

(average 39.5 mD). The core analysis therefore seems to indicate lower quality LTAF 

reservoirs. 

 

Figure 3-4: Akatara Permeability vs Porosity 
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ERCE notes that SWC data from Well A-A3 is heavily used, but RCA data from Well A-1 is 

not referenced. ERCE is unsure as to why this is so. SWC plugs can be more damaged and 

suffer from invasion during acquisition, resulting in larger uncertainties in core analysis. Core 

grain densities are also <2.65 g/cm3, these low values can be due to either clays, or poor 

cleaning of the plugs. Overall, however, pdf plots show reasonable log-to-core matches, and 

log averages appear to be in line with core values (Figure 3-6). 

The PO had used cut-off values of VSH ≤ 65% (net sand), Phit ≥ 6% (net reservoir) and Swt 

≤ 85% (net pay) in UTAF-LTAF F3, and VSH ≤ 70%, Phit ≥ 7% and Swt ≤ 95% in LTAF G 

onwards. ERCE has not found any supporting discussions for why these optimistic cut-offs 

were chosen. It is our opinion that the VSH cut-off is too high; such values include silts and 

shaly intervals that will not contribute to flow. ERCE believes a cut-off value of 50-60% would 

adequately represent the heterogeneity of thin beds. There was also no discussion on how 

the choice of porosity cut-offs was made. From the porosity-permeability cross-plot in Figure 

3-4, all points are above 1 mD permeability and 10% porosity. It is also unclear if the PO used 

total or effective porosity in the final reservoir averages. Lastly, Sw of 95% is very high; this 

assumes any hydrocarbon signature is net. ERCE thinks that it would be more practical to 

only consider net pay above the contact, with Sw of ≤ 80% ensuring that anomalous data from 

cemented or silty intervals is removed. 

To summarise, ERCE has concerns with (a) petrophysical uncertainties associated with bad 

hole, namely in Wells A-1 and A-2; leading to higher uncertainties in petrophysical 

interpretation, (b) the lack of core data available for calibration and (c) cut-offs which appear 

overly optimistic, resulting in non-net intervals to be considered as net.  

In order to address this, ERCE has adopted relatively wide petrophysical ranges, generally 

removing very low saturation pay from net pay thickness estimates.  
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Figure 3-5: CPI of Well A-1 showing the badhole interval, and the noisy density, neutron and sonic logs.  

Interpretation was provided by the PO. 
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Figure 3-6: CPI of Well A-1 showing the core-to-log match for porosity (2nd track from the right)  

Interpretation was provided by the PO. 
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 Reservoir Engineering 

3.4.1. PVT Data 

ERCE was provided with a summary table of PVT properties (Table 3-1) but not the original 

PVT reports. The PVT analysis was only carried out on one sample from the UTAF B-B3 

reservoir in Well A-1; other wells/reservoir properties were based on MDT pressure gradients. 

Table 3-1: Basic Gas PVT Properties from RPS report 

 

ERCE has used standard PVT correlations based on the pressure, temperature and gas 

composition and estimates comparable gas expansion factors (“GEF”). Our range in GEF for 

each reservoir is summarised in Table 3-2. 

Table 3-2: ERCE Range of GEF derived from PVT Data 

 

Low Best High
UTAF B-B3 2028 222 120 126 132
UTAF B4 - - 120 126 132
UTAF C - - 120 126 132
UTAF E 2261 239 129 136 143
LTAF F1 2266 240 129 136 143
LTAF F3 2292 249 131 138 145
LTAF G 2302 232 132 139 146

GEF (scf/rcf)Reservoir Pressure 
(psia)

Temp.
(deg F)
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Analysis of the sample from the UTAF B-B3 reservoir in Well A-1 indicates a CGR of 24.7 

stb/MMscf, based on equation of state (“EOS”) modelling. PVT EOS modelling was then used 

to construct a condensate drop-out curve to estimate condensate production as the reservoir 

is depleted. PVT analysis using EOS software allows a simple phase diagram to be 

constructed using Well A1’s well stream composition (Table 3-3) and shows some condensate 

drop-out occurring. Therefore, ERCE has based estimates of the separator and LPG CGRs 

on the CGR drop-out curve presented in the RPS reports . The CGR has been related back 

to the wet gas recovery factor for the field and as such will decline from an initial value of 25 

stb/MMscf down to around 5 stb/MMscf over the life of the field (Figure 3-7). 

 

Table 3-3: Summary of gas sample composition  
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Figure 3-7: ERCE separator and LPG CGR versus gas recovery factor 

 

3.4.2. Pressure Data 

There is no raw formation pressure data; data is only available in the form of a graph shown 

in Figure 3-8. While there were gas points measured in most wells, there was no 

representative water point to clearly define a water gradient.  
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Figure 3-8: Gas Pressure Points with True Vertical Depth (ft) 

 

From the formation pressure data, Wells A-C2ST1 and A-D1 are likely not in communication 

with wells in the main UTAF-B area. Separate fluid contacts are modelled for these two areas. 

A water gradient of 0.419 psi/ft has been fitted to the data. This pressure gradient is lower 

than expected given the range in water salinity (16,000 – 28,000 ppm). In the main UTAF-B 

area, the gas down to (4,776.0 ft / 1,455.7 m TVDSS) is used as the Low Case contact and 

the intersection with the common water line (4,856.0 ft / 1,480.1 m TVDSS) is used as the 

High Case contact. In the A-C2ST1 area, the gas down to (4,673.0 ft / 1,424.3 m TVDSS) is 

used as the Low Case contact and the intersection with the common water line (4,835.0 ft / 

1,473.7 m TVDSS) is used as the High Case contact. 

 

 Volumetrics 

ERCE has estimated the portion of GIIP within the Akatara Field using the following 

parameters and methodology documented in this section. The GIIP table is given in Table 3-4.  

UTAF-B GAS 

AKT-C2 

(0.05psi/ft) 
D1  

UTAF-B GAS Main Wells 

(0.057psi/ft) 
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Table 3-4: Summary of GIIP by Reservoir and Probabilistic Total  

 

Notes 

1. Total based on the probabilistic aggregation of reservoir estimates. as layers are 
expected to be largely independent of each other 

 

3.5.1. Pore Volumes or Areas 

3.5.1.1. UTAF B-B3 

The UTAF B-B3 reservoir is the most volumetrically significant reservoir. The reservoir quality 

and thickness allow seismic response to be used as a proxy for pore volume (“PV”). ERCE 

considers Jadestone’s methodology of deriving a PV map from the Acoustic Impedance (“AI”) 

amplitude map snapshots as reasonable, following the regression established between the 

integral of Net Pore Volume values and AI at the wells. ERCE has independently established 

a regression and derived a PV map (Figure 3-9 & Figure 3-10).  

The contacts for the polygons in Figure 3-10, are based on GDTs and hydrostatic intersections 

derived from analysis of formation pressures (Figure 3-8).  

Based on the communication uncertainty in UTAF B (Figure 3-8), ERCE has separated the 

Well A-C2ST1 area from the main area (henceforth referred to as C2 Fault Block). The 

separation is aligned with a more major fault near the structural saddle. 

High (blue) and low (red) polygons of the Main Block are based on GDT (1,456 mTVDSS) and 

the hydrostatic intersection (1,480 mTVDSS). Amplitudes on the southern terrace were 

removed in the low case. PVs were widened by an additional +/- 10% to account for regression 

uncertainties. For the C2 Fault Block, the high (purple) and low (cyan) polygons are based on 

the block’s GDT (1,424 mTVDSS) and hydrostatic intersection (1,474 mTVDSS). 

 

Low Mid High Mean

UTAF B-B3 Main 50.9 73.8 107.2 77.1

UTAF B-B3 C2 Fault Blk 2.4 5.8 14.0 7.3

UTAF B4 & B5 0.9 2.6 7.8 3.7

UTAF C 3.3 9.2 25.1 12.4

UTAF E 1.6 3.2 6.2 3.6

LTAF F1 - C1 Fault Blk 1.4 4.4 12.8 6.2

LTAF F1 - C2 Fault Blk 2.8 5.5 10.4 6.2

LTAF F3 0.2 0.6 1.4 0.7

LTAF G 0.1 0.4 0.8 0.4

Gas Total* 85.8 114.9 153.3 117.7

ERCE
GIIP (Bscf)
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Figure 3-9: Plot of Integral of NPV with AI Extract Value; with plots of PV Observed at Wells and on the 
digitised AI map 

 

 

Figure 3-10: UTAF B-B3 PV Map (truncated at contacts); Overlain with UTAF-B Top Depth Map 
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3.5.1.2. Deeper Intervals (UTAF-B4, B5, C & E and LTAF-F & G) 

For the UTAF-B4, B5, C and E reservoirs and the LTAF-F & G reservoir, ERCE adopted an 

area net approach, limiting Low Case volumes to an area close to reservoir-bearing well 

penetrations, and using amplitudes qualitatively to help constrain potential High Case 

reservoir extents away from contacts (see example Figure 3-11). ERCE has ranged column 

heights based on structural spill points and local GDTs, as limited information is provided 

through pressure or petrophysical analysis. However, volumes are limited to a greater extent 

by reservoir pinch-out as demonstrated by absence of reservoir in the majority offset wells. An 

example is shown in Figure 3-11 on the LTAF F Amplitude Map, where contacts were based 

on GDTs in the Low Case (cyan) and structural spills limited the High Case (red).  

 

Figure 3-11: LTAF-F Amplitude Extraction Map with Low (Cyan Dotted) and High (Red Dotted) Area 
Polygons 

 

3.5.2. Petrophysical Parameters for Volumetrics 

ERCE’s volumetric input parameters are shown in Table 3-5. Shape factor calculations are 

based on expected reservoir thickness and column heights. ERCE has used a wider range of 

net thicknesses, porosity and saturations from the sums and averages provided by the PO to 

reflect petrophysical uncertainties highlighted in Section 3.3. The GEF range is derived from 

the available PVT data. 
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Table 3-5: Volumetric Input Parameters for Akatara Field GIIP 

Interval 
PV (MMm3) or 

 Area (km2)  
Net (m) Shape Porosity Sh GEF 

Low  Mid High Low  Mid High Low  Mid High Low  Mid High Low  Mid High Low  Mid High 

UTAF B-B3 Main 20 27 38       80% 89% 95%       60% 70% 80% 120 126 132 

UTAF B-B3 C2 Fault Blk 1 2 5       80% 89% 95%       60% 70% 80% 120 126 132 

UTAF B4 & B5 0.65 1.66 4.25 3.0 4.6 7.0 70% 86% 95% 11% 13% 15% 60% 70% 80% 120 126 132 

UTAF C 0.76 1.90 4.77 10.0 15.0 20.0 70% 86% 95% 11% 13% 15% 60% 70% 80% 120 126 132 

UTAF E 0.50 0.84 1.40 6.0 8.5 12.0 70% 86% 95% 14% 16% 18% 60% 70% 80% 129 136 143 

LTAF F1 - C1 Fault Blk 0.39 0.95 2.32 5.0 10.0 15.0 70% 86% 95% 15% 18% 21% 60% 70% 80% 129 136 143 

LTAF F1 - C2 Fault Blk 0.40 0.65 1.05 10.0 15.0 20.0 70% 86% 95% 18% 21% 24% 60% 70% 80% 129 136 143 

LTAF F3 0.11 0.23 0.52 3.0 5.0 7.0 70% 86% 95% 15% 18% 21% 60% 70% 80% 131 138 145 

LTAF G 0.11 0.19 0.32 2.0 4.0 6.0 70% 86% 95% 15% 18% 21% 60% 70% 80% 132 139 146 
 

Notes 

1. In general, low, mid and high values are P90, P50 and P10 estimates respectively. 
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 Development Plans 

3.6.1. Overview 

ERCE has reviewed the development scenario presented by the PO. Gas development has 

been proposed via nine wells (seven existing wells and two new wells). Of the existing wells, 

two workovers are required: one in Well A-A4 (intervals UTAF B-B3 and UTAF E) and one in 

Well A-B2 (intervals UTAF B-B3 and LTAF G). 

The locations for the two new wells are shown in Figure 3-12: Target ‘X’ in the undrilled 

structural high southeast of Well A-D1 and either Target ‘Y’ or ‘Z’ in the undrilled structural 

highs near the C-pad. Targets ‘Y’ and ‘Z’ are likely not in communication as Well A-C2ST1 

UTAF-B pressures show isolation from other wells. 

A compressor will be required to maintain plateau production and reduce tubing head pressure 

(“THP”) to ~200 psig. 

 

Figure 3-12: Proposed Infill Locations on the PO's UTAF B-B3 HCPV Map 
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Figure 3-13 Cross-section of Proposed Infills in Figure 3-12 

 

3.6.2. Reservoir and Well Deliverability 

A material balance, MBAL, model provided by the PO was quality checked by ERCE; total 

connected GIIP modelled was 114 Bscf. The model included two new wells (Wells A-C3 and 

A-D2) resulting in a total of six wells draining the main UTAF B-B3 reservoir. Table 3-6 shows 

the output tank volumes of the different intervals; several wells are modelled as having multiple 

completions (A-A4 UTAF B-B3, UTAF E, A-D1 UTAF B-B3, UTAF B4, UTAF C, A-D2 UTAF 

B-B3, UTAF B4, A-C2 UTAF B-B3, LTAF F1). 

Modelled in-flow performance relationship (“IPR”) curves for Wells A-A4 and A-B2 were also 

quality checked. The model incorporated THP variations and areas, reservoir thickness and 

permeability were based on the PO’s maps and petrophysical summaries. A comparison of 

the DST in Well A-1 for the UTAF B-B3 reservoir showed a reasonable match and ERCE 

found the simulations to be valid.  

ERCE was also provided a nodal network, GAP model in the VDR; the evaluation of the model 

resulted in technically recoverable resources (“TRR”) of gas and condensate of ~88 Bscf and 

~2.2 MMstb respectively by end 2037.  

 

3.6.3. Recovery Factor  

ERCE has reviewed the recovery factor range proposed by the PO. The PO’s GAP model has 

a total recovery factor of 77% for a separator pressure of 400 psig, with the recovery factor for 



March 2021 

P5133 Lemang PSC CPR  

   
29 

individual tanks ranging from 42% (LTAF F3) to 80% (LTAF F1 C2). The recovery factor 

increases to 86% if the separator pressure is reduced to 200 psig (THP = 400 psig), with the 

recovery factor for individual tanks ranging from 30% (LTAF F3) to 89% (LTAF F1 C2). The 

PO’s GAP model results are summarised in Table 3-6. 

Table 3-6: The PO's GAP Model Results 

 

The PO’s simulation model recovery factor ranges from 69% to 74% with a minimum field rate 

of 4 MMscf/d. The PO’s simulation model also tests aquifer sensitivity, revealing there is a 

small impact on the TRR, thus it is possible some aquifer support will be provided from the 

northeast in the UTAF B-B3 Main reservoir. 

The ERCE wet gas recovery factor range for Akatara Field is summarised in Table 3-7. 

Table 3-7: ERCE Akatara wet gas recovery factor range 

Recovery Factor (%) 
Low Best High 
70% 77.5% 85% 

 

Condensate volumes have been estimated based on estimates of the producing CGR over 

the life of the field. Based on the total field GIIP (probabilistic aggregation of individual 

reservoirs), the initial CGR range and the cumulative condensate produced at the separator 

in the Low, Best and High Cases, the range in condensate recovery factor at the separator is 

expected to be between 45% and 65%.  

 

3.7. Plant and facilities 

The project scope for the Akatara field includes a gas processing facility, LPG plant (25 Mscf/d 

inlet gas capacity), NGL plant, facilities (on four existing well pads) and flowlines adapted to 

handle gas production. The main components of the gas processing plant are existing 

flowlines, inlet gas cooler, separator and compressor, gas dehydration (LPG licensor), 

mercury scrubbers (LPG licensor), LPG refrigeration & processing (LPG licensor),LPG 

storage and loading system, export gas compressor, condensate treatment, produced water 

storage, treatment and disposal, condensate storage and pumping package, pig launcher and 

sales gas pipeline, custody gas metering Station and tie-in and personnel accommodation 

THP = 400 psig THP = 200 psig THP = 400 psig THP = 200 psig THP = 400 psig THP = 200 psig
UTAF B-B3 73.4 520 310 56.6 63.6 77% 87%
UTAF B4 11.5 522 315 8.9 9.9 77% 86%
UTAF B C2 2.9 502 287 2.3 2.5 78% 88%
UTAF C 4.6 562 412 3.5 3.8 76% 83%
UTAF E 6.1 520 316 4.9 5.4 79% 88%
LTAF F1 C1 0.8 1252 1256 0.4 0.5 47% 63%
LTAF F1 C2 13.7 503 300 11.0 12.2 80% 89%
LTAF F3 1.2 1387 1425 0.5 0.4 42% 30%
TOTAL 114.2 88.0 98.3 77% 86%

P(aband) (psig) Gas Production (Bscf)GIIP (Bscf) Recovery FactorTank
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facilities. Jadestone has indicated an intention to upgrade the facilities through an installation 

of a 8” X 17 km sales gas pipeline from the gas processing plant to a new metering station 

(tied to a TGI pipeline) at a minimum delivery pressure of 1,100 psig. 

Typical gas processing is as follows. Wellhead gas is routed to the gas processing plant via 

the existing flowlines and received in the production header before being routed to the inlet 

cooler and inlet separator. The separated gas is then compressed in the inlet compression 

system and sent to the LPG processing facility. Initially feed gas pressure will allow the inlet 

compression to be by-passed for approximately 2-3 years. On entering the LPG processing 

facility, the gas is passed through a mol-sieve dehydration system before entering the mercury 

removal unit to meet LPG package requirements. The gas is then chilled using a combination 

gas/gas heat exchanger then routed to the de-ethaniser for removal of ethane and heavier 

components. The overhead gas product from the de-ethaniser is routed to the sales gas export 

compressor. Downstream of the de-ethaniser further processing separates the butane and 

propane LPG components and sent to the LPG storage system. Liquids from the inlet 

separator is routed to a condensate stabilizer to ensure RVP compliance of 10 psi for safe 

road transportation of the product and routed to a storage tank for subsequent export by road 

tanker. Produced water from the inlet separator is diverted to a storage tank for treatment and 

pumped into injection well. 

 

3.8. Production Forecasts 

ERCE’s wet gas production forecasts assume a wellhead gas plateau rate of 25 MMscf/d. The 

PO’s GAP modelling suggests a range of 65 – 70 – 75% of the TRR will be produced on 

plateau in the Low, Best and High Cases, which has been built into the forecasts. The 

hyperbolic ‘b’ factor is set to 0.2 – 0.3 – 0.4 and the decline rate is optimised so that the TRR 

is matched at a gas rate cut-off of 2 MMscf/d (Decline rate: 3.57 – 3.40 – 3.26 % per month).  

Separator condensate production forecasts are made based on the CGR vs recovery factor 

function shown in Section 3.4.1. The recovery factor function was back-calculated from (a) the 

PO’s CGR vs Reservoir pressure plot and (b) a simple P/Z plot based on the UTAF B-B3 

reservoir, with an initial CGR range of 26 – 28 – 30 stb/MMscf. The cumulative CGR at the 

end of the PSC period for separator condensate is 15.3 – 17.3 – 19.7 stb/MMscf against the 

cumulative wet gas. This represents a condensate recovery factor range between 45% and 

65%. After the condensate produced at the LPG plant is added, the cumulative CGR increases 

to 24.2 – 27.7 – 32.0 stb/MMscf.  

LPG production forecasts are calculated assuming constant yields of 6.4 – 6.6 – 6.8 metric 

tonnes (MT) per MMscf, which are based on Jadestone’s modelling. ERCE reviewed the LPG 

yield using on Well A-1’s wellstream composition data (8.4 MT/MMscf for propane and i/n-

butane). Below 4 MMscf/d, it is assumed the LPG plant is shut-in so no further LPG is 

produced. 
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The condensate yield from the LPG plant was based on the separator gas composition and 

ERCE’s CGR vs recovery factor function, which gave similar results to Jadestone’s HYSYS 

modelling. As with the LPG forecasts, we assume that no LPG condensate is produced once 

the gas rate drops below 4 MMscf/d. 

Sales gas forecasts were derived by applying shrinkage and fuel deductions from the wet gas 

forecasts. A range in shrinkage of 18 – 17 – 16% was assumed from wellhead to sales which 

is supported by Jadestone’s HYSYS model. After shrinkage has been applied, fuel gas is 

deducted. Whilst the LPG plant is operational, fuel gas is expected to be 2 MMscf/d. Once the 

gas rate drops below 4 MMscf/d and the LPG plant is shut, the fuel gas is expected to be 5% 

of produced gas.  

ERCE’s Low, Best and High Case production forecasts up to the end of the PSC term (2037) 

for sales gas, condensate and LPG are shown in Figure 3-14, Figure 3-15 and Figure 3-16 

respectively.  The annual forecasts of wet gas, fuel gas, sales gas, condensate and LPG are 

also tabulated in Table 3-8. 

 

 

Figure 3-14: Sales Gas Production Forecasts 
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Figure 3-15: LPG Production Forecasts 

 

 

Figure 3-16: Condensate Production Forecasts 
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Table 3-8: Forecast of Wet Gas, Fuel Gas, Sales Gas, Condensate Volume and LPG Volume by Annum 

Year 
Wet Gas Volume  

(Bscf) 
Fuel Gas Volume  

(Bscf) 
Sales Gas Volume (Bscf) 

Condensate Volume 
(MMstb) 

LPG Volume (MMboe) 

Low Best High Low Best High Low Best High Low Best High Low Best High 

2021 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2022 2.30 2.30 2.30 0.18 0.18 0.18 1.70 1.73 1.75 0.09 0.10 0.11 0.15 0.15 0.16 

2023 9.13 9.13 9.13 0.73 0.73 0.73 6.75 6.84 6.94 0.36 0.40 0.43 0.58 0.60 0.62 

2024 9.15 9.15 9.15 0.73 0.73 0.73 6.77 6.86 6.95 0.32 0.38 0.42 0.59 0.60 0.62 

2025 9.13 9.13 9.13 0.73 0.73 0.73 6.75 6.84 6.94 0.27 0.34 0.40 0.58 0.60 0.62 

2026 9.13 9.13 9.13 0.73 0.73 0.73 6.75 6.84 6.94 0.20 0.29 0.37 0.58 0.60 0.62 

2027 8.73 9.13 9.13 0.73 0.73 0.73 6.43 6.84 6.94 0.14 0.25 0.34 0.56 0.60 0.62 

2028 6.11 9.15 9.15 0.73 0.73 0.73 4.28 6.86 6.95 0.08 0.21 0.30 0.39 0.60 0.62 

2029 4.09 8.88 9.13 0.73 0.73 0.73 2.63 6.64 6.94 0.05 0.16 0.27 0.26 0.59 0.62 

2030 2.83 6.50 9.13 0.73 0.73 0.73 1.59 4.66 6.94 0.03 0.10 0.24 0.18 0.43 0.62 

2031 2.01 4.54 9.13 0.73 0.73 0.73 0.92 3.04 6.94 0.02 0.07 0.21 0.13 0.30 0.62 

2032 1.46 3.30 8.91 0.40 0.73 0.73 0.80 2.01 6.75 0.01 0.05 0.18 0.05 0.22 0.61 

2033 1.08 2.45 6.58 0.05 0.73 0.73 0.83 1.30 4.80 0.01 0.04 0.12 0.00 0.16 0.45 

2034 0.75 1.87 4.71 0.04 0.73 0.73 0.58 0.82 3.22 0.00 0.03 0.09 0.00 0.12 0.32 

2035 0.00 1.46 3.50 0.00 0.40 0.73 0.00 0.81 2.21 0.00 0.02 0.06 0.00 0.05 0.24 

2036 0.00 1.16 2.70 0.00 0.06 0.73 0.00 0.90 1.53 0.00 0.01 0.05 0.00 0.00 0.18 

2037 0.00 0.93 2.12 0.00 0.05 0.73 0.00 0.72 1.05 0.00 0.01 0.04 0.00 0.00 0.14 

TOTAL 65.9 88.2 113.0 7.2 9.5 11.1 46.8 63.7 83.8 1.59 2.45 3.62 4.06 5.64 7.68 

 

 

 

 



March 2021 

P5133 Lemang PSC CPR  

   
34 

 Contingent Resources  
Based on the production forecasts, ERCE has estimated the unrisked 1C, 2C and 3C field 

Contingent Resources in terms of recoverable sales gas, condensate and LPG prior to license 

expiry (2037) in Table 4-1Table 1-3. 

Table 4-1: ERCE 1C, 2C and 3C Contingent Resource Estimates for the Akatara Field as of 31 Dec 2020 

Contingent 

Resources 

as of 31 

Dec 2020 

Unrisked Gross 

Resources 

Unrisked Net W.I. 

Resources (without 

Government Back-in) 

Unrisked Net W.I. 

Resources (with 

Government Back-in) 

1C 2C 3C 1C 2C 3C 1C 2C 3C 

Sales Gas 

(Bscf) 
46.79 63.74 83.77 42.11 57.36 75.39 37.90 51.63 67.85 

Condensate 

(MMstb) 
1.59 2.45 3.62 1.44 2.20 3.26 1.29 1.98 2.93 

LPG 

(MMboe) 
4.72 6.55 8.93 3.65 5.07 6.91 3.29 4.57 6.22 

 

Notes 

1. Net working interest (without government back-in) is based on the working interest share (90%) of the 

field gross Contingent Resources. 

2. Net working interest (with government back-in) is based on the working interest share after dilution 

following government back-in of 10% (81%) of the field gross Contingent Resources. 

3. These are unrisked Contingent Resources that have not been risked for chance of development and are 

sub-classified as development pending 

4. There is no certainty that it will be commercially viable to develop any portion of the Contingent Resources. 
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 Conclusion 
From the work above, ERCE has applied standard petroleum evaluation techniques to 

estimate the field gross 1C, 2C and 3C Contingent Resources in terms of recoverable sales 

gas, condensate and LPG till license expiry (2037) for the Lemang PSC; the results are 

presented in Table 1-3. ERCE has applied principles of geology, geophysics, petrophysics, 

and reservoir engineering, while bearing in mind uncertainties associated with measurements 

and interpretation of basic data.  

As we expect no technical contingencies, ERCE has sub-classified the Contingent Resources 

as Development Pending. A gas sales agreement is yet to be signed and this, along with 

confirmation that the project is economic, are the major remaining contingencies for the project 

(no detailed economic analysis has been performed per PRMS guideline for contingent 

resources). ERCE agrees with Jadestone’s estimate for CoD to be 90%. Note that quantifying 

the CoD requires consideration of both economic contingencies and other contingencies, such 

as legal, regulatory, market access, political, social license, internal and external approvals 

and commitment to project finance and development timing.  As many of these factors are 

out-with the knowledge of ERCE the estimate must be used with caution. 
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Appendix 1: SPE PRMS Guidelines 
 

This report references the SPE/WPC/AAPG/SPEE/SEG/SPWLA/EAGE Petroleum Reserves 

and Resources Classification System and Definitions, as revised in June 2018 (PRMS).  The 

full text of the PRMS document can be viewed at: 

https://secure.spee.org/sites/spee.org/files/prmgmtsystem_final_2018.pdf. 

Definitions of the key PRMS Reserves and Resource classes, categories and a glossary of 

related terms can be found at the above address. 

  

 

 

 

 

 

 

 

Figure A: PRMS Resources classification framework 

(Modified from Petroleum Resources Management System (PRMS) Revised June 2018, page 8, Figure 1.1) 
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Figure B: PRMS Resources sub-classes 

 (Modified from Petroleum Resources Management System (PRMS) Revised June 2018, page 8, Figure 2.1) 
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Table 1: PRMS Recoverable Resources Classes and Sub-Classes 

Classes/Sub-  
classes 

Definition Guidelines 

Reserves Reserves are those 
quantities of petroleum 
anticipated to be 
commercially recoverable 
by application of 
development projects to 
known accumulations from 
a given date forward 
under defined conditions. 

Reserves must satisfy four criteria: 
discovered, recoverable, commercial, and 
remaining based on the development 
project(s) applied. Reserves are further 
categorized in accordance with the level of 
certainty associated with the estimates 
and may be sub-classified based on 
project maturity and/or characterized by 
the development and production status. 

To be included in the Reserves class, a 
project must be sufficiently defined to 
establish its commercial viability (see 
Section 2.1.2, Determination of 
Commerciality). This includes the 
requirement that there is evidence of firm 
intention to proceed with development 
within a reasonable time-frame. 

A reasonable time-frame for the initiation 
of development depends on the specific 
circumstances and varies according to 
the scope of the project. While five years 
is recommended as a benchmark, a 
longer time-frame could be applied 
where, for example, development of an 
economic project is deferred at the 
option of the producer for, among other 
things, market- related reasons or to 
meet contractual or strategic objectives. 
In all cases, the justification for 
classification as Reserves should be 
clearly documented. 

To be included in the Reserves class, 
there must be a high confidence in the 
commercial maturity and economic 
producibility of the reservoir as 
supported by actual production or 
formation tests. In certain cases, 
Reserves may be assigned on the basis 
of well logs and/or core analysis that 
indicate that the subject reservoir is 
hydrocarbon-bearing and is analogous 
to reservoirs in the same area that are 
producing or have demonstrated the 
ability to produce on formation tests. 

On Production The development project is 
currently producing or 
capable of producing and 
selling petroleum to 
market. 

The key criterion is that the project is 
receiving income from sales, rather 
than that the approved development 
project is necessarily complete. Includes 
Developed Producing Reserves. 

The project decision gate is the decision 
to initiate or continue economic 
production from the project. 
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Classes/Sub-  
classes 

Definition Guidelines 

Approved for 
Development 

All necessary approvals 
have been obtained, 
capital funds have been 
committed, and 
implementation of the 
development project is 
ready to begin or is under 
way. 

At this point, it must be certain that the 
development project is going ahead. The 
project must not be subject to any 
contingencies, such as outstanding 
regulatory approvals or sales contracts. 
Forecast capital expenditures should be 
included in the reporting entity’s current or 
following year’s approved budget. 

The project decision gate is the 
decision to start investing capital in the 
construction of production facilities 
and/or drilling development wells. 

Justified for 
Development 

Implementation of the 
development project is 
justified on the basis of 
reasonable forecast 
commercial conditions at 
the time of reporting, and 
there are reasonable 
expectations that all 
necessary 
approvals/contracts will be 
obtained. 

To move to this level of project maturity, 
and hence have Reserves associated with 
it, the development project must be 
commercially viable at the time of 
reporting (see Section 2.1.2, 
Determination of Commerciality) and the 
specific circumstances of the project. All 
participating entities have agreed and 
there is evidence of a committed project 
(firm intention to proceed with 
development within a reasonable time-
frame}) There must be no known 
contingencies that could preclude the 
development from proceeding (see 
Reserves class). 

The project decision gate is the decision 
by the reporting entity and its partners, if 
any, that the project has reached a level of 
technical and commercial maturity 
sufficient to justify proceeding with 
development at that point in time. 

Contingent 
Resources 

Those quantities of 
petroleum estimated, as of 
a given date, to be 
potentially recoverable 
from known 
accumulations by 
application of 
development projects, but 
which are not currently 
considered to be 
commercially recoverable 
owing to one or more 
contingencies. 

Contingent Resources may include, for 
example, projects for which there are 
currently no viable markets, where 
commercial recovery is dependent on 
technology under development, where 
evaluation of the accumulation is 
insufficient to clearly assess 
commerciality, where the development 
plan is not yet approved, or where 
regulatory or social acceptance issues 
may exist. 

Contingent Resources are further 
categorized in accordance with the level of 
certainty associated with the estimates 
and may be sub- classified based on 
project maturity and/or characterized by 
the economic status. 
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Classes/Sub-  
classes 

Definition Guidelines 

Development 
Pending 

A discovered 
accumulation where 
project activities are 
ongoing to justify 
commercial development 
in the foreseeable future. 

The project is seen to have reasonable 
potential for eventual commercial 
development, to the extent that further 
data acquisition (e.g., drilling, seismic 
data) and/or evaluations are currently 
ongoing with a view to confirming that the 
project is commercially viable and 
providing the basis for selection of an 
appropriate development plan. The critical 
contingencies have been identified and 
are reasonably expected to be resolved 
within a reasonable time-frame.  Note that 
disappointing appraisal/evaluation results 
could lead to a reclassification of the 
project to On Hold or Not Viable status. 

The project decision gate is the decision to 
undertake further data acquisition and/or 
studies designed to move the project to a 
level of technical and commercial maturity 
at which a decision can be made to 
proceed with development and production. 

Development 
on Hold 

A discovered 
accumulation where 
project activities are on 
hold and/or where 
justification as a 
commercial development 
may be subject to 
significant delay. 

The project is seen to have potential for 
commercial development. Development 
may be subject to a significant time delay.  
Note that a change in circumstances, such 
that there is no longer a probable chance 
that a critical contingency can be removed 
in the foreseeable future, could lead to a 
reclassification of the project to Not Viable 
status. 

The project decision gate is the decision to 
either proceed with additional evaluation 
designed to clarify the potential for 
eventual commercial development or to 
temporarily suspend or delay further 
activities pending resolution of external 
contingencies. 

Development 
Unclarified 

A discovered 
accumulation where 
project activities are under 
evaluation and where 
justification as a 
commercial development 
is unknown based on 
available information. 

The project is seen to have potential for 
eventual commercial development, but 
further appraisal/evaluation activities are 
ongoing to clarify the potential for eventual 
commercial development. 

This sub-class requires active appraisal or 
evaluation and should not be maintained 
without a plan for future evaluation. The 
sub-class should reflect the actions 
required to move a project toward 
commercial maturity and economic 
production. 
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Classes/Sub-  
classes 

Definition Guidelines 

Development 
Not Viable 

A discovered 
accumulation for which 
there are no current plans 
to develop or to acquire 
additional data at the time 
because of limited 
production potential. 

The project is not seen to have potential 
for eventual commercial development at 
the time of reporting, but the theoretically 
recoverable quantities are recorded so 
that the potential opportunity will be 
recognized in the event of a major change 
in technology or commercial conditions. 

The project decision gate is the decision 
not to undertake further data acquisition or 
studies on the project for the foreseeable 
future. 

Prospective 
Resources 

Those quantities of 
petroleum that are 
estimated, as of a given 
date, to be potentially 
recoverable from 
undiscovered 
accumulations. 

Potential accumulations are evaluated 
according to the chance of geologic 
discovery and, assuming a discovery, the 
estimated quantities that would be 
recoverable under defined development 
projects. It is recognized that the 
development programs will be of 
significantly less detail and depend more 
heavily on analog developments in the 
earlier phases of exploration. 

Prospect A project associated with 
a potential accumulation 
that is sufficiently well 
defined to represent a 
viable drilling target. 

Project activities are focused on assessing 
the chance of geologic discovery and, 
assuming discovery, the range of potential 
recoverable quantities under a commercial 
development program. 

Lead A project associated with 
a potential accumulation 
that is currently poorly 
defined and requires more 
data acquisition and/or 
evaluation to be classified 
as a Prospect. 

Project activities are focused on acquiring 
additional data and/or undertaking further 
evaluation designed to confirm whether or 
not the Lead can be matured into a 
Prospect.  Such evaluation includes the 
assessment of the chance of geologic 
discovery and, assuming discovery, the 
range of potential recovery under feasible 
development scenarios. 

Play A project associated with 
a prospective trend of 
potential prospects, but 
that requires more data 
acquisition and/or 
evaluation to define 
specific Leads or 
Prospects. 

Project activities are focused on acquiring 
additional data and/or undertaking further 
evaluation designed to define specific 
Leads or Prospects for more detailed 
analysis of their chance of geologic 
discovery and, assuming discovery, the 
range of potential recovery under 
hypothetical development scenarios. 
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Table 2: PRMS Reserves Status Definitions and Guidelines 

Status Definition Guidelines 

Developed 
Reserves 

Expected quantities to be 
recovered from existing wells 
and facilities. 

Reserves are considered developed only 
after the necessary equipment has been 
installed, or when the costs to do so are 
relatively minor compared to the cost of a 
well. Where required facilities become 
unavailable, it may be necessary to 
reclassify Developed Reserves as 
Undeveloped. Developed Reserves may 
be further sub-classified as Producing or 
Non-producing. 

Developed 
Producing 
Reserves 

Expected quantities to be 
recovered from completion 
intervals that are open and 
producing at the effective 
date of the estimate. 

Improved recovery Reserves are 
considered producing only after the 
improved recovery project is in operation. 

Developed 
Non-Producing 
Reserves 

Shut-in and behind-pipe 
Reserves. 

Shut-in Reserves are expected to be 
recovered from (1) completion intervals 
that are open at the time of the estimate 
but which have not yet started producing, 
(2) wells which were shut-in for market 
conditions or pipeline connections, or (3) 
wells not capable of production for 
mechanical reasons. Behind-pipe 
Reserves are expected to be recovered 
from zones in existing wells that will 
require additional completion work or 
future re-completion before start of 
production with minor cost to access 
these reserves. 

In all cases, production can be initiated or 
restored with relatively low expenditure 
compared to the cost of drilling a new well. 

Undeveloped 
Reserves 

Quantities expected to be 
recovered through future 
significant investments. 

Undeveloped Reserves are to be produced 
(1) from new wells on undrilled acreage in 
known accumulations, (2) from deepening 
existing wells to a different (but known) 
reservoir, (3) from infill wells that will 
increase recovery, or (4) where a 
relatively large expenditure (e.g., when 
compared to the cost of drilling a new well) 
is required to (a) recomplete an existing 
well or (b) install production or 
transportation facilities for primary or 
improved recovery projects. 
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Table 3: PRMS Reserves Category Definitions and Guidelines 

Category Definition Guidelines 

Proved 
Reserves 

Those quantities 
of petroleum that, 
by analysis of 
geoscience and 
engineering data, 
can be estimated 
with reasonable 
certainty to be 
commercially 
recoverable from 
a given date 
forward from 
known reservoirs 
and under 
defined economic 
conditions, 
operating 
methods, and 
government 
regulations. 

If deterministic methods are used, the term “reasonable 
certainty” is intended to express a high degree of 
confidence that the quantities will be recovered. If 
probabilistic methods are used, there should be at least a 
90% probability (P90) that the quantities actually recovered 
will equal or exceed the estimate. 

The area of the reservoir considered as Proved includes 
(1) the area delineated by drilling and defined by fluid 
contacts, if any, and 

(2) adjacent undrilled portions of the reservoir that can 
reasonably be judged as continuous with it and 
commercially productive on the basis of available 
geoscience and engineering data. 
In the absence of data on fluid contacts, Proved quantities 
in a reservoir are limited by the LKH as seen in a well 
penetration unless otherwise indicated by definitive 
geoscience, engineering, or performance data. Such 
definitive information may include pressure gradient 
analysis and seismic indicators. Seismic data alone may 
not be sufficient to define fluid contacts for Proved. 

Reserves in undeveloped locations may be classified as 
Proved provided that: 

A. The locations are in undrilled areas of the reservoir 
that can be judged with reasonable certainty to be 
commercially mature and economically productive. 

B. Interpretations of available geoscience and 
engineering data indicate with reasonable 
certainty that the objective formation is laterally 
continuous with drilled Proved locations. 

For Proved Reserves, the recovery efficiency applied to 
these reservoirs should be defined based on a range of 
possibilities supported by analogs and sound engineering 
judgment considering the characteristics of the Proved 
area and the applied development program. 

 

Probable 
Reserves 

Those additional 
Reserves that 
analysis of 
geoscience and 
engineering data 
indicates are less 
likely to be 
recovered than 
Proved Reserves 
but more certain 
to be recovered 
than Possible 
Reserves. 

It is equally likely that actual remaining quantities 
recovered will be greater than or less than the sum of the 
estimated Proved plus Probable Reserves (2P). In this 
context, when probabilistic methods are used, there 
should be at least a 50% probability that the actual 
quantities recovered will equal or exceed the 2P estimate. 

Probable Reserves may be assigned to areas of a 
reservoir adjacent to Proved where data control or 
interpretations of available data are less certain. The 
interpreted reservoir continuity may not meet the 
reasonable certainty criteria. 

Probable estimates also include incremental recoveries 
associated with project recovery efficiencies beyond that 
assumed for Proved. 
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Possible 
Reserves 

Those additional 
reserves that 
analysis of 
geoscience and 
engineering data 
indicates are less 
likely to be 
recoverable than 
Probable 
Reserves. 

The total quantities ultimately recovered from the project 
have a low probability to exceed the sum of Proved plus 
Probable plus Possible (3P), which is equivalent to the 
high-estimate scenario. 

When probabilistic methods are used, there should be at 
least a 10% probability (P10) that the actual quantities 
recovered will equal or exceed the 3P estimate. 

Possible Reserves may be assigned to areas of a reservoir 
adjacent to Probable where data control and interpretations 
of available data are progressively less certain. Frequently, 
this may be in areas where geoscience and engineering 
data are unable to clearly define the area and vertical 
reservoir limits of economic production from the reservoir 
by a defined, commercially mature project. 

Possible estimates also include incremental quantities 
associated with project recovery efficiencies beyond that 
assumed for Probable. 

Probable 
and 
Possible 
Reserves 

See above for 
separate criteria 
for Probable 
Reserves and 
Possible 
Reserves. 

The 2P and 3P estimates may be based on reasonable 
alternative technical interpretations within the reservoir 
and/or subject project that are clearly documented, 
including comparisons to results in successful similar 
projects. 

In conventional accumulations, Probable and/or Possible 
Reserves may be assigned where geoscience and 
engineering data identify directly adjacent portions of a 
reservoir within the same accumulation that may be 
separated from Proved areas by minor faulting or other 
geological discontinuities and have not been penetrated by 
a wellbore but are interpreted to be in communication with 
the known (Proved) reservoir. Probable or Possible 
Reserves may be assigned to areas that are structurally 
higher than the Proved area. Possible (and in some cases, 
Probable) Reserves may be assigned to areas that are 
structurally lower than the adjacent Proved or 2P area. 

Caution should be exercised in assigning Reserves to 
adjacent reservoirs isolated by major, potentially sealing 
faults until this reservoir is penetrated and evaluated as 
commercially mature and economically productive. 
Justification for assigning Reserves in such cases should 
be clearly documented. Reserves should not be assigned 
to areas that are clearly separated from a known 
accumulation by non-productive reservoir (i.e., absence of 
reservoir, structurally low reservoir, or negative test 
results); such areas may contain Prospective Resources. 

In conventional accumulations, where drilling has defined a 
highest known oil elevation and there exists the potential 
for an associated gas cap, Proved Reserves of oil should 
only be assigned in the structurally higher portions of the 
reservoir if there is reasonable certainty that such portions 
are initially above bubble point pressure based on 
documented engineering analyses. Reservoir portions that 
do not meet this certainty may be assigned as Probable 
and Possible oil and/or gas based on reservoir fluid 
properties and pressure gradient interpretations. 
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Table 4: Glossary of Terms Used in PRMS 

Term Definition 

 1C Denotes low estimate of Contingent Resources. 

 2C Denotes best estimate of Contingent Resources. 

 3C Denotes high estimate of Contingent Resources. 

 1P Denotes low estimate of Reserves (i.e., Proved Reserves). Equal to P1. 

 

 2P Denotes the best estimate of Reserves. The sum of Proved plus Probable 
Reserves. 

 3P Denotes high estimate of reserves. The sum of Proved plus Probable plus 
Possible Reserves. 

 1U Denotes the unrisked low estimate qualifying as Prospective Resources. 

 2U Denotes the unrisked best estimate qualifying as Prospective Resources. 

 3U Denotes the unrisked high estimate qualifying as Prospective Resources. 

Abandonment, 
Decommissionin
g, and 
Restoration 
(ADR) 

The process (and associated costs) of returning part or all of a project to a 
safe and environmentally compliant condition when operations cease. 
Examples include, but are not limited to, the removal of surface facilities, 
wellbore plugging procedures, and environmental remediation. In some 
instances, there may be salvage value associated with the equipment 
removed from the project. ADR costs are presumed to be without 
consideration of any salvage value, unless presented as “ADR net of 
salvage.” 

Accumulation An individual body of naturally occurring petroleum in a reservoir. 

Aggregation The process of summing well, reservoir, or project-level estimates of 
resources quantities to higher levels or combinations, such as field, 
country or company totals. Arithmetic summation of incremental categories 
may yield different results from probabilistic aggregation of distributions. 

Appraisal The phase that may follow successful exploratory drilling. Activities to 
further evaluate the discovery, such as seismic acquisition, geological 
studies, and drilling additional wells may be conducted to reduce technical 
uncertainties and commercial contingencies. 

Approved for 
Development 

All necessary approvals have been obtained, capital funds have been 
committed, and implementation of the development project is underway. A 
project maturity sub-class of Reserves. 

Analog Method used in resources estimation in the exploration and early 
development stages (including improved recovery projects) when direct 
measurement is limited. Based on evaluator’s assessment of similarities of 
the analogous reservoir(s) together with the development plan. 

Analogous 
Reservoir 

Reservoirs that have similar rock properties (e.g., petrophysical, 
lithological, depositional, diagenetic, and structural), fluid properties (e.g., 
type, composition, density, and viscosity), reservoir conditions (e.g., depth, 
temperature, and pressure) and drive mechanisms, but are typically at a 
more advanced stage of development than the reservoir of interest and 
thus may provide insight and comparative data to assist in estimation of 
recoverable resources. 



P5133 Lemang PSC CPR 

March 2021 

 

  

xi 

Assessment See Evaluation. 

Associated Gas A natural gas found in contact with or dissolved in crude oil in the reservoir. 
It can be further categorized as gas cap gas or solution gas. 

Basin-Centered 
Gas 

An unconventional natural gas accumulation that is regionally pervasive 
and characterized by low permeability, abnormal pressure, gas-saturated 
reservoirs, and lack of a down dip water leg. 

Barrel of Oil 
Equivalent 
(BOE) 

The term allows for a single value to represent the sum of all the 
hydrocarbon products that are forecast as resources. Typically, 
condensate, oil, bitumen, and synthetic crude barrels are taken to be equal 
(1 bbl = 1 BOE). Gas and NGL quantities are converted to an oil equivalent 
based on a conversion factor that is recommended to be based on a 
nominal heating content or calorific value equivalent to a barrel of oil. 

Basis for 
Estimate 

The methodology (or methodologies) and supporting data on which the 
estimated quantities are based. (Also referenced as basis for the 
estimation.) 

Behind-Pipe 
Reserves 

Reserves that are expected to be recovered from zones in existing wells, 
which will require additional completion work or future re-completion before 
the start of production. In all cases, production can be initiated or restored 
with relatively low expenditure compared to the cost of drilling and 
completing a new well including hook-up to allow production. 

Best Estimate With respect to resources categorization, the most realistic assessment of 
recoverable quantities if only a single result were reported. If probabilistic 
methods are used, there should be at least a 50% probability (P50) that the 
quantities actually recovered will equal or exceed the best estimate. 

C1 Denotes low estimate of Contingent Resources. C1 is equal to 1C. 

C2 Denotes Contingent Resources of same technical confidence as Probable, 
but not commercially matured to Reserves. 

C3 Denotes Contingent Resources of same technical confidence as Possible, 
but not commercially matured to Reserves. 

 

 

 

Chance Chance equals 1-risk. Generally synonymous with likelihood. (See Risk) 

Chance of 
Commerciality 

The estimated probability that the project will achieve commercial maturity 
to be developed. For Prospective Resources, this is the product of the 
chance of geologic discovery and the chance of development. For 
Contingent Resources and Reserves, it is equal to the chance of 
development. 

Chance of 
Development 

The estimated probability that a known accumulation, once discovered, will 
be commercially developed. 

Chance of 
Geologic 
Discovery 

The estimated probability that exploration activities will confirm the 
existence of a significant accumulation of potentially recoverable 
petroleum. 

Coalbed 
Methane (CBM) 

Natural gas contained in coal deposits. Coalbed gas, although usually 
mostly methane, may be produced with variable amounts of inert or even 
non-inert gases. [Also called coal-seam gas (CSG) or natural gas from coal 
(NGC).] 
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Commercial A project is commercial when there is evidence of a firm intention to 
proceed with development within a reasonable time-frame. Typically, this 
requires that the best estimate case meet or exceed the minimum 
evaluation decision criteria (e.g., rate of return, investment payout time). 
There must be a reasonable expectation that all required internal and 
external approvals will be forthcoming. Also, there must be evidence of a 
technically mature, feasible development plan and the essential social, 
environmental, economic, political, legal, regulatory, decision criteria, and 
contractual conditions are met. . 

Committed 
Project 

Project that the entity has a firm intention to develop in a reasonable time-
frame. Intent is demonstrated with funding/financial plans, but FID has not 
yet been declared (See also Final Investment Decision.) 

Completion Completion of a well. The process by which a well is brought to its 
operating status (e.g., producer, injector, or monitor well). A well deemed to 
be capable of producing petroleum, or used as an injector, is completed by 
establishing a connection between the reservoir(s) and the surface so that 
fluids can be produced from, or injected into, the reservoir. 

Completion 
Interval 

The specific reservoir interval(s) that is (are) open to the borehole and 
connected to the surface facilities for production or injection, or reservoir 
intervals open to the wellbore and each other for injection purposes. 

Concession A grant of access for a defined area and time period that transfers certain 
entitlements to produced hydrocarbons from the host country to an entity. 
The entity is generally responsible for exploration, development, 
production, and sale of hydrocarbons that may be discovered. Typically 
granted under a legislated fiscal system where the host country collects 
taxes, fees, and sometimes royalty on profits earned. (Also called a 
license.) 

Condensate A mixture of hydrocarbons (mainly pentanes and heavier) that exist in the 
gaseous phase at original temperature and pressure of the reservoir, but 
when produced, are in the liquid phase at surface pressure and 
temperature conditions. Condensate differs from NGLs in two respects: (1) 
NGL is extracted and recovered in gas plants rather than lease separators 
or other lease facilities, and (2) NGL includes very light hydrocarbons 
(ethane, propane, or butanes) as well as the pentanes-plus that are the 
main constituents of condensate. 

Confidence 
Level 

A measure of the estimated reliability of a result. As used in the 
deterministic incremental method, the evaluator assigns a relative level of 
confidence (high/moderate/low) to areas/segments of an accumulation 
based on the information available (e.g., well control and seismic 
coverage). Probabilistic and statistical methods use the 90% (P90) for the 
high confidence (low value case), 50% (P50) for the best estimate 
(moderate value case), and 10% (P10) for the low (high value case) 
estimate to represent the chances that the actual value will equal or 
exceed the estimate. 

Constant Case A descriptor applied to the economic evaluation of resources estimates. 
Constant-case estimates are based on current economic conditions being 
those conditions (including costs and product prices) that are fixed at the 
evaluation date and held constant, with no inflation or deflation made to 
costs or prices throughout the remainder of the project life other than those 
permitted contractually. 

Consumed in 
Operations (CiO) 

That portion of produced petroleum consumed as fuel in production or 
lease plant operations before delivery to the market at the reference point. 
(Also called lease fuel.) 
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Contingency A condition that must be satisfied for a project in Contingent Resources to 
be reclassified as Reserves. Resolution of contingencies for projects in 
Development Pending is expected to be achieved within a reasonable time 
period. 

Contingent 
Project 

A project that is not yet commercial owing to one or more contingencies 
that have not been resolved. 

Contingent 
Resources 

Those quantities of petroleum estimated, as of a given date, to be 
potentially recoverable from known accumulations by application of 
development projects, but which are not currently considered to be 
commercially recoverable owing to one or more contingencies. 

Continuous-
Type Deposit 

A petroleum accumulation that is pervasive throughout a large area and 
that generally lacks well-defined OWC or GWC. Such accumulations are 
included in unconventional resources. Examples of such deposits include 
“basin-centered” gas, tight gas, tight oil, gas hydrates, natural bitumen, and 
oil shale (kerogen) accumulations. 

Conventional 
Resources 

Resources that exist in porous and permeable rock with buoyancy 
pressure equilibrium. The PIIP is trapped in discrete accumulations related 
to a localized geological structural feature and/or stratigraphic condition, 
typically with each accumulation bounded by a down dip contact with an 
aquifer and is significantly affected by hydrodynamic influences such as 
buoyancy of petroleum in water. 

Cost Recovery Under a typical production-sharing agreement, the contractor is 
responsible for the field development and all exploration and development 
expenses. In return, the contractor recovers costs (investments and 
operating expenses) out of the production stream. The contractor normally 
receives an entitlement interest share in the petroleum production and is 
exposed to both technical and market risks. 

Crude Oil Crude oil is the portion of petroleum that exists in the liquid phase in 
natural underground reservoirs and remains liquid at atmospheric 
conditions of pressure and temperature (excludes retrograde condensate). 
Crude oil may include small amounts of non-hydrocarbons produced with 
the liquids but does not include liquids obtained from the processing of 
natural gas. 

Cumulative 
Production 

The sum of petroleum quantities that have been produced at a given date. 
(See also Production). Production is measured under defined conditions to 
allow for the computation of both reservoir voidage and sales quantities 
and for the purpose of voidage also includes non-petroleum quantities. 

Current 
Economic 
Conditions 

Economic conditions based on relevant historical petroleum prices and 
associated costs averaged over a specified period. The default period is 12 
months. However, in the event that a step change has occurred within the 
previous 12-month period, the use of a shorter period reflecting the step 
change must be justified and used as the basis of constant-case resources 
estimates and associated project cash flows. 

Defined 
Conditions 

Forecast of conditions to exist and impact the project during the time period 
being evaluated. Forecasts should account for issues that impact the 
commerciality, such as economics (e.g., hurdle rates and commodity 
price); operating and capital costs; and technical, marketing, sales route, 
legal, environmental, social, and governmental factors. 

Deposit Material laid down by a natural process. In resources evaluations, it 
identifies an accumulation of hydrocarbons in a reservoir. (See 
Accumulation.) 
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Deterministic 
Incremental 
Method 

An assessment method based on defining discrete parts or segments of 
the accumulation that reflect high, moderate, and low confidence regarding 
the estimates of recoverable quantities under the defined development 
plan. 

Deterministic 
Method 

An assessment method based on discrete estimate(s) made based on 
available geoscience, engineering, and economic data and corresponds to 
a given level of certainty. 

Deterministic 
Scenario 
Method 

Method where the evaluator provides three deterministic estimates of the 
quantities to be recovered from the project being applied to the 
accumulation. Estimates consider the full range of values for each input 
parameter based on available engineering and geoscience data, but one 
set is selected that is most appropriate for the corresponding resources 
confidence category. A single outcome of recoverable quantities is derived 
for each scenario. 

Developed 
Reserves 

Reserves that are expected to be recovered from existing wells and 
facilities. Developed Reserves may be further sub-classified as Producing 
or Non- Producing. 

Developed 
Producing 
Reserves 

Developed Reserves that are expected to be recovered from completion 
intervals that are open and producing at the effective date. Improved 
recovery reserves are considered producing only after the improved 
recovery project is in operation. 

Developed Non- 
Producing 
Reserves 

Developed Reserves that are either shut-in or behind-pipe. (See also Shut-
In Resources and Behind-Pipe Reserves.) 

Development On 
Hold 

A discovered accumulation where project activities are on hold and/or 
where justification as a commercial development may be subject to 
significant delay. A project maturity sub-class of Contingent Resources. 

Development 
Not Viable 

A discovered accumulation for which there are contingencies resulting in 
there being no current plans to develop or to acquire additional data at the 
time due to limited commercial potential. A project maturity sub-class of 
Contingent Resources. 

Development 
Pending 

A discovered accumulation where project activities are ongoing to justify 
commercial development in the foreseeable future. A project maturity sub-
class of Contingent Resources. 

Development 
Plan 

The design specifications, timing, and cost estimates of the appraisal and 
development project(s) that are planned in a field or group of fields. The 
plan will include, but is not limited to, well locations, completion techniques, 
drilling methods, processing facilities, transportation, regulations, and 
marketing. The plan is often executed in phases when involving large, 
complex, sequential recovery and/or extensive areas. 

Development 
Unclarified 

A discovered accumulation where project activities are under evaluation 
and where justification as a commercial development is unknown based on 
available information. This sub-class requires appraisal or study and 
should not be maintained without a plan for future evaluation. The sub-
class should reflect the actions required to move a project toward 
commercial maturity. A project maturity sub-class of Contingent 
Resources. 
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Discovered A petroleum accumulation where one or several exploratory wells through 
testing, sampling, and/or logging have demonstrated the existence of a 
significant quantity of potentially recoverable hydrocarbons and thus have 
established a known accumulation. In this context, “significant” implies that 
there is evidence of a sufficient quantity of petroleum to justify estimating 
the in-place volume demonstrated by the well(s) and for evaluating the 
potential for technical recovery. (See also Known Accumulation.) 

Discovered 
Petroleum 
Initially-In-Place 

Quantity of petroleum that is estimated, as of a given date, to be contained 
in known accumulations before production. Discovered PIIP may be 
subdivided into commercial, sub-commercial, and the portion remaining in 
the reservoir as Unrecoverable. 

Discovered 
Unrecoverable 

Discovered petroleum in-place resources that are evaluated, as of a given 
date, as not able to be recovered by the commercial and sub-commercial 
projects envisioned. 

Dry Gas Natural gas remaining after hydrocarbon liquids have been removed before 
the reference point. It should be recognized that this is a resources 
assessment definition and not a phase behavior definition. (Also called 
lean gas.) 

Economic A project is economic when it has a positive undiscounted cumulative cash 
flow from the effective date of the evaluation, the net revenue exceeds the 
net cost of operation (i.e., positive cumulative net cash flow at discount rate 
greater than or equal to zero percent). 

Economic 
Interest 

Interest that is possessed when an entity has acquired an interest in the 
minerals in-place or a license and secures, by any form of legal 
relationship, revenue derived from the extraction of the mineral to which he 
must look for a return. 

Economic Limit Defined as the time when the maximum cumulative net cash flow (see Net 
Entitlement) occurs for a project. 

Economically 
Not Viable 
Contingent 
Resources 

Those quantities for which development projects are not expected to yield 
positive cash flows under reasonable forecast conditions. May also be 
subject to additional unsatisfied contingencies. 

Economically 
Viable 
Contingent 
Resources 

Those quantities associated with technically feasible projects where cash 
flows are positive under reasonable forecast conditions but are not 
Reserves because it does not meet the other commercial criteria 

Economically 
Producible 

Refers to the situation where the net revenue from an ongoing producing 
project exceeds the net expenses attributable to a certain entity’s interest. 
The ADR costs are excluded from the determination. 

Effective Date Resource estimates of remaining quantities are “as of the given date” 
(effective date) of the evaluation. The evaluation must take into account all 
data related to the period before the "as of date.” 

Entitlement That portion of future production (and thus resources) legally accruing to 
an entity under the terms of the development and production contract or 
license. 

Entity A legal construct capable of bearing legal rights and obligations. In 
resources evaluations, this typically refers to the lessee or contractor, 
which is some form of legal corporation (or consortium of corporations). In 
a broader sense, an entity can be an organization of any form and may 
include governments or their agencies. 

Established 
Technology 

Methods of recovery or processing that have proved to be successful in 
commercial applications. 
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Estimated 
Ultimate 
Recovery (EUR) 

Those quantities of petroleum estimated, as of a given date, to be 
potentially recoverable plus those quantities that have been already 
produced. For clarity, EUR must reference the associated technical and 
commercial conditions for the resources; for example, proved EUR is 
Proved Reserves plus prior production. 

Evaluation The geosciences, engineering, and associated studies, including economic 
analyses, conducted on a petroleum exploration, development, or 
producing project resulting in estimates of the quantities that can be 
recovered and sold and the associated cash flow under defined forward 
conditions. (Also called assessment.) 

Evaluator The person or group of persons responsible for performing an evaluation of 
a project. These may be employees of the entities that have an economic 
interest in the project or independent consultants contracted for reviews 
and audits. In all cases, the entity accepting the evaluation takes 
responsibility for the results, including its resources and attributed value 
estimates. 

Exploration Prospecting for undiscovered petroleum using various techniques, such as 
seismic surveys, geological studies, and exploratory drilling. 

Field In conventional reservoirs, a field is typically an area consisting of a single 
reservoir or multiple reservoirs all grouped on, or related to, the same 
individual geological structural feature and/or stratigraphic condition. There 
may be two or more reservoirs in a field that are separated vertically by 
intervening impermeable rock, laterally by local geologic barriers, or both. 
The term may be defined differently by individual regulatory authorities. For 
unconventional reservoirs without hydrodynamic influences, a field is often 
defined by regulatory or ownership boundaries as necessary. 

Final Investment 
Decision (FID) 

Project approval stage when the participating companies have firmly 
agreed to the project and the required capital funding. 

Flare Gas The total quantity of gas vented and/or burned as part of production and 
processing operations (but not as fuel). 

Flow Test An operation on a well designed to demonstrate the existence of 
recoverable petroleum in a reservoir by establishing flow to the surface 
and/or to provide an indication of the potential productivity of that reservoir 
(such as a wireline formation test). May also demonstrate the potential of 
certain completion techniques, particularly in unconventional reservoirs. 

Fluid Contacts The surface or interface in a reservoir separating two regions characterized 
by predominant differences in fluid saturations. Because of capillary and 
other phenomena, fluid saturation change is not necessarily abrupt or 
complete, nor is the surface necessarily horizontal. 

Forecast Case A descriptor applied to a scenario when production and associated cash-
flow estimates are based on those conditions (including costs and product 
price schedules, inflation indexes, and market factors) forecast by the 
evaluator to reasonably exist throughout the evaluation life (i.e., defined 
conditions). Inflation or deflation adjustments are made to costs and 
revenues over the evaluation period. 

Gas Balance In gas production operations involving multiple working interest owners, 
maintaining a statement of volumes attributed to each, depending on each 
owner’s portion received. Imbalances may occur that must be monitored 
over time and eventually balanced in accordance with accepted accounting 
procedures. 

Gas Cap Gas Free natural gas that overlies and is in contact with crude oil in the 
reservoir. It is a subset of associated gas. 
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Gas Hydrates Naturally occurring crystalline substances composed of water and gas, in 
which a solid water lattice accommodates gas molecules in a cage-like 
structure or clathrate. At conditions of standard temperature and pressure, 
one volume of saturated methane hydrate will contain as much as 164 
volumes of methane gas. Gas hydrates are included in unconventional 
resources, but the technology to support commercial maturity has yet to be 
developed. 

Gas/Oil Ratio Ratio that is calculated using measured natural gas and crude oil volumes 
at stated conditions. The gas/oil ratio may be the solution gas/oil ratio, Rs ; 
produced gas/oil ratio, Rp ; or another suitably defined ratio of gas 
production to oil production. 

Geostatistical 
Methods 

A variety of mathematical techniques and processes dealing with the 
collection, methods, analysis, interpretation, and presentation of large 
quantities of geoscience and engineering data to (mathematically) describe 
the variability and uncertainties within any reservoir unit or pool, specifically 
related here to resources estimates. 

High Estimate With respect to resources categorization, this is considered to be an 
optimistic estimate of the quantity that will actually be recovered from an 
accumulation by a project. If probabilistic methods are used, there should 
be at least a 10% probability (P10) that the quantities actually recovered 
will equal or exceed the high estimate. 

Hydrates See Gas Hydrates. 

Hydrocarbons Hydrocarbons are chemical compounds consisting wholly of hydrogen and 
carbon molecules. 

Improved 
Recovery 

The extraction of additional petroleum, beyond primary recovery, from 
naturally occurring reservoirs by supplementing the natural forces in the 
reservoir. It includes waterflooding and gas injection for pressure 
maintenance, secondary processes, tertiary processes, and any other 
means of supplementing natural reservoir recovery processes. Improved 
recovery also includes thermal and chemical processes to improve the in-
situ mobility of viscous forms of petroleum. (Also called enhanced 
recovery.) 

Injection The forcing, pumping, or natural flow of substances into a porous and 
permeable subsurface rock formation. Injected substances can include 
either gases or liquids. 

Justified for 
Development 

A development project that has reasonable forecast commercial conditions 
at the time of reporting and there are reasonable expectation that all 
necessary approvals/contracts will be obtained. A project maturity sub-
class of Reserves. 

Kerogen The naturally occurring, solid, insoluble organic material that occurs in 
source rocks and can yield oil upon heating. Kerogen is also defined as the 
fraction of large chemical aggregates in sedimentary organic matter that is 
insoluble in solvents (in contrast, the fraction that is soluble in organic 
solvents is called bitumen). (See also Oil Shales.) 

Known 
Accumulation 

An accumulation that has been discovered. 

Lead A project associated with a potential accumulation that is currently poorly 
defined and requires more data acquisition and/or evaluation to be 
classified as a Prospect. A project maturity sub-class of Prospective 
Resources. 
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Learning Curve Demonstrated improvements over time in performance of a repetitive task 
that results in efficiencies in tasks to be realized and/or in reduced time to 
perform and ultimately in cost reductions. 

Likelihood Likelihood (the estimated probability or chance) is equal (1- risk). (See 
Probability and Risk.) 

Low/Best/High 
Estimates 

Reflects the range of uncertainty as a reasonable range of estimated 
potentially recoverable quantities. 

Low Estimate With respect to resources categorization, this is a conservative estimate of 
the quantity that will actually be recovered from the accumulation by a 
project. If probabilistic methods are used, there should be at least a 90% 
probability (P90) that the quantities actually recovered will equal or exceed 
the low estimate. 

Lowest Known 
Hydrocarbons 
(LKH) 

The deepest documented occurrence of a producible hydrocarbon 
accumulation as interpreted from well log, flow test, pressure 
measurement, core data, or other conclusive and reliable evidence. 

Market A consumer or group of consumers of a product that has been obtained 
through purchase, barter, or contractual terms. 

Marketable 
Quantities 

Those quantities of hydrocarbons that are estimated to be producible from 
petroleum accumulations and that will be consumed by the market. (Also 
referred to as marketable products.) 

Mean The sum of a set of numerical values divided by the number of values in 
the set. 

Measurement The process of establishing quantity (volume, mass, or energy content) 
and quality of petroleum products delivered to a reference point under 
conditions defined by delivery contract or regulatory authorities. 

Mineral Lease An agreement in which a mineral owner (lessor) grants an entity (lessee) 
rights. Such rights can include (1) a fee ownership or lease, concession, or 
other interest representing the right to extract oil or gas subject to such 
terms as may be imposed by the conveyance of the lease; (2) royalty 
interests, production payments payable in oil or gas, and other non-
operating interests in properties operated by others; and/or (3) those 
agreements with foreign governments or authorities under which a 
reporting entity participates in the operation of the related properties or 
otherwise serves as producer of the underlying reserves (as opposed to 
being an independent purchaser, broker, dealer, or importer). 

Monte Carlo 
Simulation 

A type of stochastic mathematical simulation that randomly and repeatedly 
samples input distributions (e.g., reservoir properties) to generate a 
resulting distribution (e.g., recoverable petroleum quantities). 

Multi-Scenario 
Method 

An extension of the deterministic scenario method. In this case, a 
significant number of discrete deterministic scenarios are developed by the 
evaluator, with each scenario leading to a single deterministic outcome. 
Probabilities may be assigned to each discrete input assumption from 
which the probability of the scenario can be obtained; alternatively, each 
outcome may be assumed to be equally likely. 
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Natural Bitumen The portion of petroleum that exists in the semi-solid or solid phase in 
natural deposits. In its natural state, it usually contains sulfur, metals, and 
other non- hydrocarbons. Natural bitumen has a viscosity greater than 
10,000 mPa·s (or 10,000 cp) measured at original temperature in the 
deposit and atmospheric pressure, on a gas free basis. In its natural 
viscous state, it is not normally recoverable at commercial rates through a 
well and requires the implementation of improved recovery methods such 
as steam injection. Natural bitumen generally requires upgrading before 
normal refining. 

Natural Gas Portion of petroleum that exists either in the gaseous phase or is in solution 
in crude oil in a reservoir, and which is gaseous at atmospheric conditions 
of pressure and temperature. Natural gas may include some amount of 
non- hydrocarbons. 

Natural Gas 
Liquids (NGLs) 

A mixture of light hydrocarbons that exist in the gaseous phase in the 
reservoir and are recovered as liquids in gas processing plants. NGLs 
differ from condensate in two principal respects: (1) NGLs are extracted 
and recovered in gas plants rather than lease separators or other lease 
facilities, and (2) NGLs include very light hydrocarbons (ethane, propane, 
or butanes) as well as the pentanes-plus that are the main constituents of 
condensates. 

Net Entitlement That portion of future production (and thus resources) legally accruing to 
an entity under the terms of the development and production contract or 
license. Under the terms of PSCs, the producers have an entitlement to a 
portion of the production. This entitlement, often referred to as “net 
entitlement” or “net economic interest” is estimated using a formula based 
on the contract terms incorporating costs and profits. 

Net Pay The portion (after applying cutoffs) of the thickness of a reservoir from 
which petroleum can be produced or extracted. Value is referenced to a 
true vertical thickness measured. 

Net Revenue 
Interest 

An entity’s revenue share of petroleum sales after deduction of royalties or 
share of production owing to others under applicable lease and fiscal 
terms. (See also Entitlement and Net Entitlement) 

Netback 
Calculation 

Term used in the hydrocarbon product price determination at reference 
point to reflect the revenue of one unit of sales after the costs associated 
with bringing the product to a market (e.g., transportation and processing) 
are removed. 

Non-
Hydrocarbon 
Gas 

Associated gases such as nitrogen, carbon dioxide, hydrogen sulfide, and 
helium that are present in naturally occurring petroleum accumulations. 

Non-Sales That portion of estimated recoverable or produced quantities that will not 
be included in sales as contractually defined at the reference point. Non-
sales include quantities CiO, flare, and surface losses, and may include 
non- hydrocarbons. 

Oil Sands Sand deposits highly saturated with natural bitumen. Also called “tar 
sands.” Note that in deposits such as the western Canada oil sands, 
significant quantities of natural bitumen may be hosted in a range of 
lithologies, including siltstones and carbonates. 

Oil Shales Shale, siltstone, and marl deposits highly saturated with kerogen. Whether 
extracted by mining or in-situ processes, the material must be extensively 
processed to yield a marketable product (synthetic crude oil). (Often called 
kerogen shale.) 
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On Production A project maturity sub-class of Reserves that reflects the operational 
execution phase of one or multiple development projects with the Reserves 
currently producing or capable of producing. Includes Developed 
Producing and Developed Non-Producing Reserves. 

Overlift/Underlift Production entitlements received that vary from contractual terms resulting 
in overlift or underlift positions. This can occur in annual records because 
of the necessity for companies to lift their entitlement in parcel sizes to suit 
the available shipping schedules as agreed upon by the parties. At any 
given financial year- end, a company may be in overlift or underlift. Based 
on the production matching the company’s accounts, production should be 
reported in accord with and equal to the liftings actually made by the 
company during the year and not on the production entitlement for the 
year. 

P1 Denotes Proved Reserves. P1 is equal to 1P. 

P2 Denotes Probable Reserves. 

P3 Denotes Possible Reserves. 

Penetration The intersection of a wellbore with a reservoir. 

Petroleum Defined as a naturally occurring mixture consisting of hydrocarbons in the 
gaseous, liquid, or solid phase. Petroleum may also contain non-
hydrocarbon compounds, common examples of which are carbon dioxide, 
nitrogen, hydrogen sulfide, and sulfur. In rare cases, non-hydrocarbon 
content of petroleum can be greater than 50%. 

Petroleum 
Initially-in-Place 
(PIIP) 

The total quantity of petroleum that is estimated to exist originally in 
naturally occurring reservoirs, as of a given date. Crude oil in-place, natural 
gas in-place, and natural bitumen in-place are defined in the same manner. 

Pilot Project A small-scale test or trial operation used to assess technology, including 
recovery processes, for commercial application in a specific reservoir. 

Play A project associated with a prospective trend of potential prospects, but 
which requires more data acquisition and/or evaluation to define specific 
Leads or Prospects. A project maturity sub-class of Prospective 
Resources. 

Pool An individual and separate accumulation of petroleum in a reservoir within 
a field. 

Possible 
Reserves 

An incremental category of estimated recoverable quantities associated 
with a defined degree of uncertainty. Possible Reserves are those 
additional reserves that analysis of geoscience and engineering data 
suggest are less likely to be recoverable than Probable Reserves. The total 
quantities ultimately recovered from the project have a low probability to 
exceed the sum of Proved plus Probable plus Possible (3P), which is 
equivalent to the high estimate scenario. When probabilistic methods are 
used, there should be at least a 10% probability that the actual quantities 
recovered will equal or exceed the 3P estimate. 

Primary 
Recovery 

The extraction of petroleum from reservoirs using only the natural energy 
available in the reservoirs to move fluids through the reservoir rock to other 
points of recovery. 

Probability The extent to which an event is likely to occur, measured by the ratio of the 
favorable cases to the whole number of cases possible. PRMS convention 
is to quote cumulative probability of exceeding or equaling a quantity where 
P90 is the small estimate and P10 is the large estimate. (See also 
Uncertainty.) 
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Probabilistic 
Method 

The method of estimation of resources is called probabilistic when the 
known geoscience, engineering, and economic data are used to generate 
a continuous range of estimates and their associated probabilities. 

Probable 
Reserves 

An incremental category of estimated recoverable quantities associated 
with a defined degree of uncertainty. Probable Reserves are those 
additional Reserves that are less likely to be recovered than Proved 
Reserves but more certain to be recovered than Possible Reserves. It is 
equally likely that actual remaining quantities recovered will be greater than 
or less than the sum of the estimated Proved plus Probable Reserves (2P). 
In this context, when probabilistic methods are used, there should be at 
least a 50% probability that the actual quantities recovered will equal or 
exceed the 2P estimate. 

Production The cumulative quantities of petroleum that have been recovered at a 
given date. Production can be reported in terms of the sales product 
specifications, but project evaluation requires that all production quantities 
(sales and non-sales), as measured to support engineering analyses 
requiring reservoir voidage calculations, are recognized. 

Production 
Forecast 

A forecasted schedule of production over time. For Reserves, the 
production forecast reflects a specific development scenario under a 
specific recovery process, a certain number and type of wells and 
particular facilities and infrastructure. When forecasting Contingent or 
Prospective Resources, more than one project scope (e.g., wells and 
facilities) is frequently carried to determine the range of the potential 
project and its uncertainty together with the associated resources defining 
the low, best, and high production forecasts. The uncertainty in resources 
estimates associated with a production forecast is usually quantified by 
using at least three scenarios or cases of low, best, and high, which lead to 
the resources classifications of, respectively, 1P, 2P, 3P and 1C, 2C, 3C or 
1U,2U and 3U. 

Production- 
Sharing 
Contract (PSC) 

A contract between a contractor and a host government in which the 
contractor typically bears the risk and costs for exploration, development, 
and production. In return, if exploration is successful, the contractor is 
given the opportunity to recover the incurred investment from production, 
subject to specific limits and terms. Ownership of petroleum in the ground 
is retained by the host government; however, the contractor normally 
receives title to the prescribed share of the quantities as they are 
produced. (Also termed production-sharing agreement (PSA). 

Project A defined activity or set of activities that provides the link between the 
petroleum accumulation’s resources sub-class and the decision-making 
process, including budget allocation. A project may, for example, constitute 
the development of a single reservoir or field, an incremental development 
in a larger producing field, or the integrated development of a group of 
several fields and associated facilities (e.g. compression) with a common 
ownership. In general, an individual project will represent a specific 
maturity level (sub-class) at which a decision is made on whether or not to 
proceed (i.e., spend money), suspend, or remove. 

There should be an associated range of estimated recoverable resources 
for that project. (See also Development Plan.) 

Property A defined portion of the Earth’s crust wherein an entity has contractual 
rights to extract, process, and market specified in-place minerals (including 
petroleum). In general, defined as an area but may have depth and/or 
stratigraphic constraints. May also be termed a lease, concession, or 
license. 
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Prospect A project associated with an undrilled potential accumulation that is 
sufficiently well defined to represent a viable drilling target. A project 
maturity sub-class of Prospective Resources. 

Prospective 
Resources 

Those quantities of petroleum estimated, as of a given date, to be 
potentially recoverable from undiscovered accumulations by application of 
future development projects. 

Proved 
Reserves 

An incremental category of estimated recoverable quantities associated 
with a defined degree of uncertainty. Proved Reserves are those quantities 
of petroleum that, by analysis of geoscience and engineering data, can be 
estimated with reasonable certainty to be commercially recoverable, from a 
given date forward, from known reservoirs and under defined economic 
conditions, operating methods, and government regulations. If deterministic 
methods are used, the term “reasonable certainty” is intended to express a 
high degree of confidence that the quantities will be recovered. If 
probabilistic methods are used, there should be at least a 90% probability 
that the quantities actually recovered will equal or exceed the estimate. 

Pure Service 
Contract 

Agreement between a contractor and a host government that typically 
covers a defined technical service to be provided or completed during a 
specific time period. The service company investment is typically limited to 
the value of equipment, tools, and expenses for personnel used to perform 
the service. In most cases, the service contractor’s reimbursement is fixed 
by the contract’s terms with little exposure to either project performance or 
market factors. No Reserves or Resources can be attributed to these 
activities. 

Qualified 
Reserves 
Auditor 

A reserves evaluator who (1) has a minimum of ten years of practical 
experience in petroleum engineering or petroleum production geology, with 
at least five years of such experience being in responsible charge of the 
estimation and evaluation of Reserves information; and (2) either (a) has 
obtained from a college or university of recognized stature a bachelor’s or 
advanced degree in petroleum engineering, geology, or other discipline of 
engineering or physical science or (b) has   received, and is maintaining in 
good standing, a registered or certified professional engineer’s license or a 
registered or certified professional geologist’s license, or the equivalent, 
from an appropriate governmental authority or professional organization. 
(see SPE 2007 “Standards Pertaining to the Estimating and Auditing of Oil 
and Gas Reserves Information”) 

Qualified 
Reserves 
Evaluator 

A reserves evaluator who (1) has a minimum of five years of practical 
experience in petroleum engineering or petroleum production geology, with 
at least three years of such experience being in the estimation and 
evaluation of Reserves information; and (2) either (a) has obtained from a 
college or university of recognized stature a bachelor’s or advanced degree 
in petroleum engineering, geology, or other discipline of engineering or 
physical science or (b) has  received, and is maintaining in good standing, 
a registered or certified professional engineer’s license or a registered or 
certified professional geologist’s license, or the equivalent, from an 
appropriate governmental authority or professional organization. (modified 
from SPE 2007 “Standards Pertaining to the Estimating and Auditing of Oil 
and Gas Reserves Information”) 

Range of 
Uncertainty 

The range of uncertainty of the in-place, recoverable, and/or potentially 
recoverable quantities; may be represented by either deterministic 
estimates or by a probability distribution. (See Resources Categories.) 

Raw Production All components, whether hydrocarbon or other, produced from the well or 
extracted from the mine (hydrocarbons, water, impurities such as non- 
hydrocarbon gases, etc.). 
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Reasonable 
Certainty 

If deterministic methods for estimating recoverable resources quantities are 
used, then reasonable certainty is intended to express a high degree of 
confidence that the estimated quantities will be recovered. Typically 
attributed to Proved Reserves or 1C Resources quantities. 

Reasonable 
Expectation 

Indicates a high degree of confidence (low risk of failure) that the project 
will proceed with commercial development or the referenced event will 
occur. (Differs from reasonable certainty, which applies to resources 
quantity technical confidence, while reasonable expectation relates to 
commercial confidence.). 

Recoverable 
Resources 

Those quantities of hydrocarbons that are estimated to be producible by 
the project from either discovered or undiscovered accumulations. 

Recovery 
Efficiency 

A numeric expression of that portion (expressed as a percentage) of in-
place quantities of petroleum estimated to be recoverable by specific 
processes or projects, most often represented as a percentage. It is 
estimated using the recoverable resources divided by the hydrocarbons 
initially in-place. It is also referenced to timing; current and ultimate (or 
estimated ultimate) are descriptors applied to reference the stage of the 
recovery. (Also called recovery factor.) 

Reference Point A defined location within a petroleum extraction and processing operation 
where quantities of produced product are measured under defined 
conditions before custody transfer (or consumption). Also called point of 
sale, terminal point, or custody transfer point. 

Report The presentation of evaluation results within the entity conducting the 
assessment. Should not be construed as replacing requirements for public 
disclosures under guidelines established by regulatory and/or other 
government agencies. 

Reserves Those quantities of petroleum anticipated to be commercially recoverable 
by application of development projects to known accumulations from a 
given date forward under defined conditions. Reserves must satisfy four 
criteria: they must be discovered, recoverable, commercial, and remaining 
(as of a given date) based on the development project(s) applied. 

Reservoir A subsurface rock formation that contains an individual and separate 
natural accumulation of petroleum that is confined by impermeable 
barriers, pressure systems, or fluid regimes (conventional reservoirs), or is 
confined by hydraulic fracture barriers or fluid regimes (unconventional 
reservoirs). 

Resources Term used to encompass all quantities of petroleum (recoverable and 
unrecoverable) naturally occurring in an accumulation on or within the 
Earth’s crust, discovered and undiscovered, plus those quantities already 
produced. Further, it includes all types of petroleum whether currently 
considered conventional or unconventional. (See Total Petroleum Initially-
in-Place.) 

Resources 
Categories 

Subdivisions of estimates of resources to be recovered by a project(s) to 
indicate the associated degrees of uncertainty. Categories reflect 
uncertainties in the total petroleum remaining within the accumulation (in-
place resources), that portion of the in-place petroleum that can be 
recovered by applying a defined development project or projects, and 
variations in the conditions that may impact commercial development (e.g., 
market availability and contractual changes). The resource quantity 
uncertainty range within a single resources class is reflected by either  the 
1P, 2P, 3P, Proved, Probable, Possible, or 1C, 2C, 3C or 1U, 2U, 3U 
resources categories. 
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Resources 
Classes 

Subdivisions of resources that indicate the relative maturity of the 
development projects being applied to yield the recoverable quantity 
estimates. Project maturity may be indicated qualitatively by allocation to 
classes and sub-classes and/or quantitatively by associating a project’s 
estimated likelihood of commerciality. 

Resources Type Describes the accumulation and is determined by the combination of the 
type of hydrocarbon and the rock in which it occurs. 

Revenue-
Sharing 
Contract 

Contracts that are very similar to the PSCs with the exception of contractor 
payment in these contracts, the contractor usually receives a defined share 
of revenue rather than a share of the production. 

Risk The probability of loss or failure. Risk is not synonymous with uncertainty. 
Risk is generally associated with the negative outcome, the term “chance” 
is preferred for general usage to describe the probability of a discrete event 
occurring. 

Risk and 
Reward 

Risk and reward associated with oil and gas production activities are 
attributed primarily from the variation in revenues cause by technical and 
economic risks. The exposure to risk in conjunction with entitlement rights 
is required to support an entity’s resources recognition. Technical risk 
affects an entity’s ability to physically extract and recover hydrocarbons 
and is usually dependent on a number of technical parameters. Economic 
risk is a function of the success of a project and is critically dependent on 
cost, price, and political or other economic factors. 

Risk Service 
Contract (RSC) 

Agreements that are very similar to the production-sharing agreements in 
that the risk is borne by the contractor but the mechanism of contractor 
payment is different. With a RSC, the contractor usually receives a defined 
share of revenue rather than a share of the production. 

Royalty A type of entitlement interest in a resource that is free and clear of the 
costs and expenses of development and production to the royalty interest 
owner. A royalty is commonly retained by a resources owner (lessor/host) 
when granting rights to a producer (lessee/contractor) to develop and 
produce that resource. Depending on the specific terms defining the 
royalty, the payment obligation may be expressed in monetary terms as a 
portion of the proceeds of production or as a right to take a portion of 
production in-kind. The royalty terms may also provide the option to switch 
between forms of payment at discretion of the royalty owner. 

Sales The quantity of petroleum and any non-hydrocarbon product delivered at 
the custody transfer point (reference point) with specifications and 
measurement conditions as defined in the sales contract and/or by 
regulatory authorities. 

Shale Gas Although the terms shale gas and tight gas are often used interchangeably 
in public discourse, shale formations are only a subset of all low-
permeability tight formations, which include sandstones and carbonates, as 
well as shales, as sources of tight gas production 

Shale Oil Although the terms shale oil and tight oil are often used interchangeably in 
public discourse, shale formations are only a subset of all low-permeability 
tight formations, which include sandstones and carbonates, as well as 
shales, as sources of tight oil production 

Shut-In 
Resources 

Resources planned to be recovered from (1) completion intervals that are 
open at the time of the estimate, but which have not started producing; (2) 
wells that were shut-in for market conditions or pipeline connections; or (3) 
wells not capable of production for mechanical reasons that can be 
remediated at a limited cost compared to the cost of the well. 
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Split 
Classification 

A single project should be uniquely assigned to a sub-class along with its 
uncertainty range, For example, a project cannot have quantities 
categorized as 1C, 2P, and 3P. This is referred to as “split classification.” If 
there are differing commercial conditions, separate sub-classes should be 
defined. 

Split Conditions The uncertainty in recoverable quantities is assessed for each project 
using resources categories. The assumed commercial conditions are 
associated with resource classes or sub-classes and not with the 
resources categories. For example, the product price assumptions are 
those assumed when classifying projects as Reserves, and a different 
price would not be used for assessing Proved versus Probable reserves. 
That would be referred to as “split conditions.” 

Stochastic Adjective defining a process involving or containing a random variable or 
variables or involving likelihood or probability, such as a stochastic 
simulation. 

Sub-Commercial A project subdivision that is applied to discovered resources that occurs if 
either the technical or commercial maturity conditions of project have not 
yet been achieved. A project is sub-commercial if the degree of 
commitment is such that the accumulation is not expected to be developed 
and placed on production within a reasonable time-frame. Sub-commercial 
projects are classified as Contingent Resources. 

 

Sunk Cost Money spent before the effective date and that cannot be recovered by any 
future action. Sunk costs are not relevant to future business decisions 
because the cost will be the same regardless of the outcome of the 
decision. Sunk costs differ  from committed (obligated) costs, where there 
is a firm and binding agreement to spend specified amounts of money at 
specific times in the future (i.e., after the effective date). 

Synthetic Crude 
Oil 

A mixture of hydrocarbons derived by upgrading (i.e., chemically altering) 
natural bitumen from oil sands, kerogen from oil shales, or processing of 
other substances such as natural gas or coal. Synthetic crude oil may 
contain sulfur or other non-hydrocarbon compounds and has many 
similarities to crude oil. 

Taxes Obligatory contributions to the public funds, levied on persons, property, or 
income by governmental authority. 

Technical 
Forecast 

The forecast of produced resources quantities that is defined by applying 
only technical limitations (i.e., well-flow-loading conditions, well life, 
production facility life, flow-limit constraints, facility uptime, and the facility's 
operating design parameters). Technical limitations do not take into 
account the application of either an economic or license cut-off. (See also 
Technically Recoverable Resources). 

Technical 
Uncertainty 

Indication of the varying degrees of uncertainty in estimates of recoverable 
quantities influenced by the range of potential in-place hydrocarbon 
resources within the reservoir and the range of the recovery efficiency of 
the recovery project being applied. 

Technically 
Recoverable 
Resources 

Those quantities of petroleum producible using currently available 
technology and industry practices, regardless of commercial or 
accessibility considerations. 

Technology 
Under 
Development 

Technology that is currently under active development and that has not 
been demonstrated to be commercially viable. There should be sufficient 
direct evidence (e.g., a test project/pilot) to indicate that the technology 
may reasonably be expected to be available for commercial application. 
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Tight Gas Gas that is trapped in pore space and fractures in very low-permeability 
rocks and/or by adsorption on kerogen, and possibly on clay particles, and 
is released when a pressure differential develops. It usually requires 
extensive hydraulic fracturing to facilitate commercial production. Shale 
gas is a sub-type of tight gas. 

Tight Oil Crude oil that is trapped in pore space in very low-permeability rocks and 
may be liquid under reservoir conditions or become liquid at surface 
conditions. Extensive hydraulic fracturing is invariably required to facilitate 
commercial maturity and economic production. Shale oil is a sub-type of 
tight oil. 

Total Petroleum 
Initially-in-Place 

All estimated quantities of petroleum that are estimated to exist originally in 
naturally occurring accumulations, discovered and undiscovered, before 
production. 

Uncertainty The range of possible outcomes in a series of estimates. For recoverable 
resources assessments, the range of uncertainty reflects a reasonable 
range of estimated potentially recoverable quantities for an individual 
accumulation or a project. (See also Probability.) 

Unconventional 
Resources 

Unconventional resources exist in petroleum accumulations that are 
pervasive throughout a large area and lack well-defined OWC or GWC 
(also called “continuous-type deposits”). Such resources cannot be 
recovered using traditional recovery projects owing to fluid viscosity (e.g., 
oil sands) and/or reservoir permeability (e.g., tight gas/oil/CBM) that 
impede natural mobility.Moreover, the extracted petroleum may require 
significant processing before sale (e.g., bitumen upgraders). 

Undeveloped 
Reserves 

Those quantities expected to be recovered through future investments: (1) 
from new wells on undrilled acreage in known accumulations, (2) from 
deepening existing wells to a different (but known) reservoir, (3) from infill 
wells that will increase recovery, or (4) where a relatively large expenditure 
(e.g., when compared to the cost of drilling and completing a new well) is 
required to recomplete an existing well. 

Undiscovered 
Petroleum 
Initially-in-Place 

That quantity of petroleum estimated, as of a given date, to be contained 
within accumulations yet to be discovered. 

Unrecoverable 
Resources 

Those quantities of discovered or undiscovered PIIP that are assessed, as 
of a given date, to be unrecoverable by the currently defined project(s). A 
portion of these quantities may become recoverable in the future as 
commercial circumstances change, technology is developed, or additional 
data are acquired. The remaining portion may never be recovered owing to 
physical/chemical constraints represented by subsurface interaction of 
fluids and reservoir rocks. 

Upgrader A general term applied to processing plants that convert extra-heavy crude 
oil and natural bitumen into lighter crude and less viscous synthetic crude 
oil. While the detailed process varies, the underlying concept is to remove 
carbon through coking or to increase hydrogen by hydrogenation 
processes using catalysts. 

Wet Gas Natural gas from which no liquids have been removed before the reference 
point. The wet gas is accounted for in resources assessments, and there is 
no separate accounting for contained liquids. It should be recognized that 
this is a resources assessment definition and not a phase behavior 
definition. 

Working Interest An entity’s equity interest in a project before reduction for royalties or 
production share owed to others under the applicable fiscal terms. 
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Appendix 2: Nomenclature  

 1C Denotes low estimate of Contingent Resources. 

 2C Denotes best estimate of Contingent Resources. 

 3C Denotes high estimate of Contingent Resources. 

ABEX abandonment cost 

AI acoustic impedance 

Bscf thousands of millions of standard cubic feet 

CEC cation exchange capacity 

CGR condensate gas ratio 

CPI computer processed interpretation 

DST drill stem test 

EOS equation of state 

ft feet 

GDT gas down to 

GEF gas expansion factor 

GIIP gas initially in place 

GR gamma ray 

GSA gas sales agreement 

GWC gas water contact 

km kilometres 

LPG liquefied petroleum gas 

m metre 

M MM thousands and millions respectively 

md or mD millidarcy 

MDT modular dynamic tester 

NaCl sodium chloride 

NAG non-associated gas 

NMR nuclear magnetic resonance 

NPV net present value 

OPEX operating cost 

P90 
low case (probabilistic) estimate (there should be a 90% probability of exceeding 
this estimate) 

P50 
mid or best case (probabilistic) estimate (there should be a 50% probability of 
exceeding this estimate) 

P10 
high case (probabilistic) estimate (there should be a 10% probability of exceeding 
this estimate) 
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Phi porosity 

Phie effective porosity 

Phit total porosity 

POD plan of development 

PV pore volume 

PVT pressure volume temperature experiment 

rb reservoir barrels 

RCA routine core analysis 

scf 
standard cubic feet measured at 14.7 pounds per square inch and 60 degrees 
Fahrenheit 

ss sub-sea 

stb  
stock tank barrel (42 US gallons measured at 14.7 pounds per square inch and 60 
degrees Fahrenheit) 

Sw water saturation 

Swc connate water saturation 

SWC Sidewall Core 

Swt total water saturation 

THP tubing head pressure 

TVD true vertical depth 

TVDSS true vertical depth sub-sea 

VSH volume of shale 

WUT water up to 
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Schedule 2 
Information and Competent Persons Report relating to the Jadestone Group’s 

proposed acquisition of the Maari Asset in New Zealand 

PART 1 
Information relating to the Jadestone Group’s proposed acquisition Maari Asset in 

New Zealand 

 

1 SUMMARY OF THE MAARI ASSET 
 
Jadestone Inc. has executed a sale and purchase agreement to acquire an 69% interest in 
the Maari Asset, offshore New Zealand, from OMV New Zealand Ltd. The project includes the 
Maari and Manaia oil fields, produced via a self-elevated jack-up wellhead platform and an 
FPSO, owned by the joint venture partners. The other joint venture partners are Horizon Oil 
Limited (26%) and Cue Taranaki Pty Ltd (5%). The fields hold 2P reserves of 10.6 MMstb of 
oil on a net 69% basis after deducting Ad Valorem Royalties. Completion of the acquisition 
will occur upon satisfaction of conditions, including acceptance of Jadestone Inc. as operator 
by the Maari joint venture partners, New Zealand Government approvals relating to title 
transfer and change of operatorship and other customary conditions on or before 30 April 
2021. Jadestone Inc. anticipates completing the transaction in H1 2021, and until then OMV 
New Zealand Ltd will continue as operator of the assets. 

2 SUMMARY OF THE PETROLEUM REGULATORY AND LICENSING REGIME 
IN NEW ZEALAND 

Prospecting, exploration and mining for petroleum in New Zealand is primarily governed by 
the Crown Minerals Act 1991 (“CMA”), regulations which underlie the CMA, and the 
applicable Minerals Programme for Petroleum.   

The CMA provides for the grant and management of petroleum permits to prospect, explore 
and/or mine Crown-owned minerals onshore and offshore New Zealand. The CMA is 
administered by New Zealand Petroleum & Minerals (“NZPM”), a branch of the Ministry of 
Business, Innovation and Employment. 

All petroleum existing in its natural condition in New Zealand land is owned by the Crown. 
Petroleum permits, granted under the CMA, confer on the permit holder the right to prospect, 
explore and/or mine (as applicable) for the Crown-owned petroleum. There is no PSC regime 
in New Zealand. Petroleum permits can be held either by an individual permit holder or 
several permit participants (who are typically organised by way of a joint venture). One of 
the permit participants is designated as the operator of the joint venture. 

A permit holder under the CMA has numerous rights and obligations. In broad terms, these 
include that the permit holder: 

(a) is the owner of all minerals lawfully obtained by or on behalf of the permit holder 
in the course of activities authorised by the permit; 

(b) must submit periodic royalty returns and pay royalties to the Crown in respect of 
its petroleum production in accordance with the CMA and applicable Minerals 
Programme for Petroleum; and 

(c) is required to comply with the conditions of the permit (including the work 
programme), the CMA and other applicable laws and regulations. 
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The CMA also regulates a number of other activities in relation to petroleum permits 
including reporting requirements, compliance with work programmes, and periodic meetings 
with the NZPM. 

Permit types 

There are three types of petroleum permits granted under the CMA: 

(a) Prospecting permits grant the holder the right to conduct surveys, reconnaissance 
and general investigations of an area.  

(b) Exploration permits grant the holder the right to undertake exploration operations 
to identify petroleum deposits and evaluate the feasibility of mining in an area.  

(c) Mining permits grant the holder the right to develop a discovered petroleum field 
to extract and produce petroleum and allows the permit holder to undertake 
mining, mining operations, prospecting and exploration within the area of the 
permit. 

Ministerial consent requirements 

The CMA contains provisions that require Ministerial consent or approval for specified types 
of transfers of permit interests, changes of control of permit operators, guarantors and 
participants, and petroleum permit dealings, as well as for changes of the permit operator. 
Applications for Ministerial consent are made to NZPM and are typically assessed by NZPM 
officials under delegated authority from the Minister. There is no specified timeframe within 
which such applications must be granted or declined. 

Other 

A permit holder is required to decommission and abandon production facilities, wells and 
associated infrastructure in accordance with good exploration and mining practice, prior to 
the expiry of the mining permit. These activities are governed by the applicable mining 
permit conditions and applicable legislation. 

The flaring and/or venting of petroleum is permitted in certain circumstances, which are 
detailed in the Crown Minerals (Petroleum) Regulations 2007, and where applicable in the 
conditions of the relevant petroleum permit.  

The CMA and the Minerals Programme for Petroleum provide for the holder of a petroleum 
mining permit to apply to NZPM to extend the geographic area to which the permit relates 
and/or the duration of the permit. The CMA and the Minerals Programme for Petroleum 
specify requirements the permit holder must meet in order for any such extension to be 
granted. 

As part of recent changes in New Zealand Government policy in respect of the New Zealand 
petroleum industry, the CMA was amended in 2018 to prohibit the grant of petroleum 
permits and the grant of permit land extensions in respect of land outside the onshore 
Taranaki region. However, the amending legislation provided that existing petroleum permits 
(and conditions to those permits) continue to have effect, according to their terms, as if the 
amending legislation had not been enacted. 

The New Zealand Government is in the process of reviewing and reforming the CMA 
(although amending legislation has not yet been introduced into Parliament and the nature 
and timing of any proposed amendments to the CMA is not yet known). Although the 
legislative reform and consultation process remains ongoing and is broad in its scope, some 
of the matters raised for consultation by the Government in its discussion document include: 
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(a) whether to amend the statutory purpose statement set out in the CMA; 

(b) whether to enact specific obligations in the CMA in relation to field development 
plans and decommissioning and abandonment activities; and 

(c) whether to enact requirements for periodic financial assessment of permit holders 
and requirements for provision of security by permit holders in relation to 
decommissioning and abandonment of petroleum operations by permit holders. 

There are a number of other legislative requirements which apply to permit holders 
undertaking petroleum operations in New Zealand. These include: 

(a) workplace health and safety requirements are largely governed by the Health and 
Safety at Work Act 2015 and associated regulations. These requirements apply in 
respect of both onshore and offshore exploration and mining operations and 
activities in New Zealand. This includes the approval by WorkSafe New Zealand of 
safety cases for offshore installations; 

(b) environmental management of petroleum operations that occur more than 12 
nautical miles offshore New Zealand primarily comes within the scope of the 
Exclusive Economic Zone and Continental Shelf (Environmental Effects) Act 2012.  
The Environmental Protection Authority is responsible under this legislation for the 
approval and monitoring of compliance with applicable marine consents and 
emergency spill response plans for offshore installations; and 

(c) the applicable requirements of the Maritime Transport Act 1994 and associated 
Marine Protection Rules also apply in respect of petroleum operations undertaken 
offshore New Zealand. This includes the requirement for the issuance of 
certificates of insurance for offshore installations and the approval and monitoring 
of oil spill contingency plans. 

3 SUMMARY OF MATERIAL CONTRACT RELATING TO THE MAARI ASSET 
 
OMV New Zealand Ltd (“OMV NZ”), Jadestone Energy (New Zealand) Ltd (“JSE NZ”) and 
Jadestone Energy Inc. (“JEI”) are parties to an agreement for the sale and purchase dated 
16 November 2019 (the “Sale Agreement”). JEI guarantees to OMV NZ the payment and 
performance by JSE NZ of its obligations under the Sale Agreement. 
 
Under the Sale Agreement, subject to the satisfaction or waiver of conditions precedent, JSE 
NZ has agreed to purchase from OMV NZ its 69% participating interest share in Petroleum 
Mining Permit (“PMP”) 38160, the Maari joint venture and associated contracts and other 
assets held by OMV NZ for the Maari field, free of encumbrances (other than certain 
permitted encumbrances). JSE NZ is to become the operator of PMP 38160 and the Maari 
field on closing of the transaction. JSE NZ assumes and is to perform OMV’s obligations and 
liabilities in respect of the purchased Maari interest, assets and contracts to the extent they 
relate to the period after closing, as well as OMV NZ’s participating interest share of all 
abandonment, decommissioning and environmental liabilities relating to the Maari field. The 
economic effective date of the sale and purchase is 1 January 2019. 
 
The purchase price payable by JSE NZ is US$50,000,000. This amount is to be adjusted 
based on the agreed economic effective date of 1 January 2019 to reflect specified inventory, 
revenue, expenditure and tax amounts in respect of the period between the economic 
effective date and the closing date of the transaction. The Sale Agreement also provides for 
contingent post-closing payments by JSE NZ. If closing occurs and: 
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(a) the annual average dated Brent oil price for calendar year 2020 equals or exceeds 
US$75 per barrel, then JSE NZ is to pay OMV NZ the further amount of 
US$2,600,000; and 

(b) the annual average dated Brent oil price for calendar year 2021 equals or exceeds 
US$75 per barrel, then JSE NZ is to pay OMV NZ the further amount of 
US$1,300,000. 

 
Closing of the sale and purchase transaction is conditional upon a number of conditions 
precedent being fulfilled or waived. In general terms, these conditions precedent include: 

(a) receipt of required New Zealand regulatory consents and approvals (including from 
NZPM, the Overseas Investment Office, WorkSafe New Zealand, Maritime New Zealand 
and the Environmental Protection Authority); 

(b) execution of documentation with OMV NZ and the other Maari joint venture partners 
and their related entities relating to the approval of the transfer of OMV NZ’s Maari 
participating interest to JSE NZ, and the appointment of JSE NZ as the operator of the 
Maari joint venture from closing of the transaction; and 

(c) the assignment or novation from OMV NZ to JSE NZ of specified transferring contracts 
and the other parties to those contracts entering into relevant assignment/novation 
and consent documentation with OMV NZ and JSE NZ. 

 
If the conditions precedent are not fulfilled or waived on or before the specified condition 
satisfaction date of 30 April 2021, then either OMV NZ or JSE NZ may terminate the Sale 
Agreement by giving written notice at any time thereafter. The Sale Agreement also contains 
mutual termination rights where there is a closing default once the Sale Agreement is 
unconditional or where specified physical damage to the Maari field offshore facilities or wells 
occurs or other specified unexpected events occur. JSE NZ may also terminate the Sale 
Agreement for breach by OMV NZ of specified fundamental warranties. 
 
During the period up until closing of the transaction, OMV NZ is to comply with specified 
positive and negative covenants in relation to the Maari field and assets, including in respect 
of relevant work programmes and transitional matters. OMV NZ gives a suite of 
representations and warranties to JSE NZ in relation to its Maari interest (which are subject 
to several qualifications and limitations). 
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22 March 2021 

 

The Directors  
Jadestone Energy Inc.  
3 Anson Road 
#13-01 Springleaf Tower 
Singapore 079909 
(“Jadestone”) 
 
The Directors  
Jadestone Energy Plc 
Suite 1, 3rd Floor 11 – 12, St James’s Square 
London, United Kingdom 
(the “Company”) 
 
Stifel Nicolaus Europe Limited  
150 Cheapside  
London, EC2V 6ET 
 
Dear Sir/Madam, 
 
Re: Competent Person’s Report – Maari & Manaia Fields, offshore Taranaki Basin 

In accordance with your instructions, ERC Equipoise Pte Ltd (“ERCE”) has prepared the 

attached Competent Person’s Report (“CPR”) for the hydrocarbon Reserves and certain 

Contingent Resources and Prospective Resources held by Jadestone within several oil and 

gas accumulations within Maari & Manaia Fields, offshore Taranaki Basin dated 17 March 

2021. 

The effective date (“Effective Date”) of this report is 28 February 2021. For the preparation of 

this CPR ERCE was provided with data and information up to 28 February 2021.  

The data was supplied from November 2020 to March 2021, and since then no new data or 

information has been acquired that would materially affect the opinions expressed in the CPR. 

So far as we are aware, having made reasonable enquiries and having received confirmation 

as such from the Company, there have been no material changes in the volumes reported 

from the Effective Date to the date of this letter which would require any amendment to the 

CPR. 

ERCE has carried out this work in accordance with the June 2018 SPE/WPC/AAPG/ 

SPEE/SEG/SPWLA/EAGE Petroleum Resources Management System (PRMS) as the 

standard for classification and reporting. A summary of the PRMS is found in Appendix 1 of 

the report. The full text can be downloaded from:- 

 https://secure.spee.org/sites/spee.org/files/prmgmtsystem_final_2018.pdf.  

Nomenclature that may be used in the CPR and the enclosed report is summarised in 

Appendix 2: Nomenclature. 
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Use of the Report 

ERCE has been informed by the Company and Jadestone that the Company is intending to 

publish a Schedule 1 Announcement and to seek admission to trading of the Company’s 

shares on the London Stock Exchange’s AIM Market (“AIM”) (“Admission”) as required under 

the AIM Rules for Companies and that as part of this it is required to include a report on the 

Company’s reserves and resources in relation to the PSC. 

ERCE accepts responsibility for the CPR and for all of the technical information that has been 

directly extracted from the CPR and reported in the AIM Admission Document to be released 

by the Company in connection with Admission and to be dated around the same date as this 

letter. 

ERCE declares that it has taken all reasonable care to ensure that the information contained 

in the CPR and included in the Admission Document is, to the best of its knowledge, in 

accordance with the facts and contains no omission likely to affect its import. 

In accordance with the AIM Rules for Companies, ERCE confirms that the presentation of 

information contained elsewhere in the Admission Document which relates to information in 

the CPR is accurate, balanced and not inconsistent with the CPR. 

Disclaimer 

ERCE has made every effort to ensure that the interpretations, conclusions and 

recommendations presented in this report are accurate and reliable in accordance with good 

industry practice. Save as otherwise set out in this CPR, ERCE does not, however, guarantee 

the correctness of any such interpretations and shall not be liable or responsible for any loss, 

costs, damages or expenses incurred or sustained by anyone resulting from any interpretation 

or recommendation made by any of its officers, agents or employees. 

ERCE has used standard petroleum evaluation techniques in the generation of this report. 

These techniques combine geophysical and geological knowledge with assessments of 

porosity and permeability distributions, fluid characteristics, production performance and 

reservoir pressure. There is uncertainty in the measurement and interpretation of basic data. 

ERCE has estimated the degree of this uncertainty and determined the range of petroleum 

initially in place and recoverable hydrocarbon volumes. In applying these procedures and 

tests, nothing came to the attention of ERCE that would suggest that information provided by 

Jadestone was not complete and accurate. ERCE reserves the right to review all calculations 

referred to or included in this report and to revise the estimates in light of erroneous data 

supplied or information existing but not made available which becomes known subsequent to 

the preparation of this CPR. Per our standard processes, ERCE conducts an internal review 

of the CPR prior to client delivery. 
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The accuracy of any resource estimates is a function of the quality and quantity of available 

data and of engineering interpretation and judgment. While the resource estimates presented 

herein are considered reasonable, the estimates should be accepted with the understanding 

that reservoir performance subsequent to the date of the estimate may justify revision, either 

upward or downward. 

In the case of Contingent Resources presented in this report, there is no certainty that it will 

be commercially viable to produce any portion of the resources. 

No site visits were undertaken in the preparation of the CPR.  

Professional Qualifications 

ERCE is an independent consultancy specialising in geoscience evaluation, engineering and 

economic assessment. ERCE will receive a fee for the preparation of the CPR in accordance 

with normal professional consulting practices. This fee is not dependent on the findings of the 

CPR or on Admission and ERCE will receive no other benefit for the preparation of the CPR. 

ERCE does not have any pecuniary or other interests that could reasonably be regarded as 

capable of affecting its ability to provide an unbiased opinion in relation to the resources and 

reserves and the projections and assumptions included in the various technical studies 

completed by Jadestone, opined upon by ERCE and reported therein. 

Neither ERCE nor the Competent Person who is responsible for authoring this CPR, nor any 

Directors of ERCE have at the date of this letter, nor have had within the previous two years, 

any shareholding in Jadestone, the Company, Stifel Nicolaus Europe Limited, or any other 

economic or beneficial interest (present or contingent) in any of the assets being reported on.. 

ERCE is not a group, holding or associated company of Jadestone, the Company or Stifel 

Nicolaus Europe Limited. None of ERCE’s partners or officers are officers or proposed officers 

of any group, holding or associated company of the Company, Jadestone or Stifel Nicolaus 

Europe Limited. 

No Competent Person involved in the preparation of this CPR is an officer, employee or 

proposed officer of Jadestone, the Company or any group, holding or associated company of 

Jadestone, the Company or Stifel Nicolaus Europe Limited. Consequently, ERCE, the 

Competent Person and the Directors of ERCE consider themselves to be independent of the 

Company, Jadestone and Stifel Nicolaus Europe Limited and their respective directors and 

senior management.  

ERCE has the relevant and appropriate qualifications, experience and technical knowledge to 

appraise professionally and independently the assets. 

The work has been supervised by Mr Adam Becis, Principal Reservoir Engineer at ERCE, 

who has over 14 years of experience in the oil and gas industry. He is a member of the Society 

of Petroleum Engineers and also a member of the Society of Petroleum Evaluation Engineers. 
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This report is addressed to Jadestone, the Company and Stifel Nicolaus Europe Limited. 

ERCE understands that this report will be included as part of a Schedule 1 Announcement to 

be published by Jadestone (the “Admission Document”). For the purposes of the AIM Rules 

for Companies, ERCE is responsible for this report as part of the Admission Document and 

declares that it has taken all reasonable care to ensure that the information contained in this 

report is, to the best of its knowledge, in accordance with the facts and contains no omission 

likely to affect its import. 

Yours faithfully 

 

Adam Becis 

Principal Engineer, ERCE  
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 Executive Summary 
ERCE has reviewed the oil Reserves associated with Petroleum Mining Permit (“PMP”) 38160, 

offshore Taranaki Basin, New Zealand. The current PMP was signed on 2 December 2005 for 

a period of 22 years, ending on 1 December 2027. On 18 November 2019, Jadestone entered 

into a Sale and Purchase Agreement (“SPA”) with the current operator (PO), OMV New 

Zealand Limited (“OMV”), to acquire 100% of their 69% interest in PMP 38160. Completion of 

the SPA is subject to several customary conditions precedent (such as various governmental 

consents and approvals). Following completion of the sale and purchase agreement, 

Jadestone will be the Operator of PMP 38160.  

At the effective date of this evaluation, completion under the SPA had not occurred and as 

such OMV remains the Operator of the permit, with a 69% interest. Other partners include 

Horizon Oil International Limited (26%) and Cue Taranaki Pty Limited (5%). 

PMP 38160 contains two oil producing assets: the Maari Field and the Manaia Field. We have 

used information and data available up to 28 February 2021 for our estimates of Reserves. A 

summary of the license interest held by Jadestone (as at the date of this report) is given in 

Table 1.1: below. 

Table 1.1: Summary of Jadestone’s Licence Interest in Maari and Manaia Fields 

Asset Operator Interest (%) Status 
Licence 

Expiry date 
Licence 

area (km2) 
Comments 

New Zealand/ 
Licence Area 
PMP 38160/ 

Maari & Manaia 
Fields 

OMV 69% Production 
01 

December 
2027 

34 

Current Production ~ 
5,350 bopd 

Peak Production ~ 
29,000 bopd 

Notes:  

1. OMV signed a sale and purchase agreement on 16 November 2019 under which, Jadestone, through a wholly 
owned subsidiary, agreed to acquire OMV’s interest in PMP 38160.  The sale agreement is subject to a number of 
customary conditions precedent (including various governmental consents and approvals).  It is anticipated that 
completion of the sale will occur in the second quarter of 2021. Following completion of the sale, Jadestone will be 
the Operator of PMP 38160.  

 

Maari Field 

The Maari Field was discovered in 1983 by Well Moki-1, drilled by Tricentrol Exploration 

Overseas Ltd. Hydrocarbon pay was encountered in the Miocene Sequence 0 (“S0”) and Moki 

Formations as well as the Eocene Mangahewa Formation. Wells Moki-2A, Maari-1, Maari-1A 

and Maari-2 were drilled between 1984 and 2003 to appraise the discovery. No new wells 

were drilled in 2020. 

As of 28 February 2021, total oil production was 37.4 MMstb and the field was producing at 

approximately 4,360 stb/d of oil at a water cut of 38%. Approximately 83% of oil production 

comes from the Moki reservoir, in which there are five currently producing horizontal  wells 

(Wells MR-3, MR-4, MR-7A, MR-8A and MR-10) and two horizontal water injection wells 
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(Wells MR-1A and MR-5A). The S0 and Mangahewa reservoirs are each developed by single 

horizontal producer wells (Wells MR-9 and MR-6A respectively). 

Following completion of the SPA, Jadestone plans to convert Well MR-2, within the Moki 

reservoir to water injection in 2022, following the well being shut in during March 2020. Further 

plans are to use coiled tubing drilling (“CTD”) to add five laterals to the existing producing wells 

in 2022 to 2023. Four of these CTD laterals will be in the Moki Formation and one will be in 

the M1A reservoir of the S0 Formation. 

 

Manaia Field 

The Manaia Field was discovered in 1970 by Well Maui-4, drilled by Shell BP Todd Oil 

Services Ltd. Hydrocarbon pay was discovered in the Eocene Mangahewa Formation. In 

October 2010, first oil was produced by horizontal producer Well MN-1 from the Mangahewa 

Formation. In 2013, Well Manaia-2 was drilled to assess additional resource potential in the 

field and provide additional data from the Moki and Mangahewa Formations. Hydrocarbon pay 

was interpreted on well logs in stacked cycles within the Moki Formation. Future plans for the 

development of the Moki Formation have yet to be defined.  

As of 28 February 2021, total oil production was 5.4 MMstb and the field was producing at 

approximately 990 stb/d of oil at a water cut of 35%. Oil is produced from the Mangahewa 

reservoir by a single horizontal producer (Well MN-1). 

Current wells and development activities are included in the Reserves forecasts. 

 

Facilities 

Both fields produce back to an unmanned wellhead platform (“WHP”), which is connected via 

subsea pipelines and riser to a turret moored floating production, storage and offloading vessel 

(“FPSO”). Due to the wax content of produced oil, the well fluids are heated at the WHP before 

being pumped to the FPSO. All wells use electrical submersible pumps (“ESPs”). The original 

facilities had a design life of 15 years, with certification expiry in 2023. Due to the harsh 

weather conditions and marine degradation, remedial works on the FPSO mooring and WHP 

were required in order for the facilities to meet the original design life. Further remedial work 

plans are in place for both the FPSO and the WHP to enable production beyond 2023. These 

are accounted for in the cost profiles. 
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Summary of oil Reserves for the Maari and Manaia fields 

A summary of Reserves for the Maari and Manaia fields, reviewed at the Proved (1P), 
Proved plus Probable (2P) and Proved plus Probable plus Possible (3P) levels, is presented 
in Table 1.2. The associated net present values (“NPVs”), both before tax and after tax, are 
presented in Table 1.3. 

Table 1.2: Reserves, Maari and Manaia fields, PMP 38160  

Reserves as 
of 28 

February 
2021 

Gross Net attributable 

Operator 
Proved  

Proved & 
Probable 

Proved, 
Probable & 

Possible 
Proved  

Proved & 
Probable 

Proved, 
Probable & 

Possible 

Oil Reserves 
(MMstb) 

6.5 16.0 34.7 4.3 10.6 23.1 OMV 

Total for Oil 
(MMstb) 

6.5 16.0 34.7 4.3 10.6 23.1 OMV 

 

Notes 

1. Company Net Entitlement Reserves are based on Company working interest Reserves after deducting 

Ad Valorem Royalties.  

2. Gas volumes are used for power and flared. Hence no Gas volumes are shown here. 

 

Table 1.3: Summary of After-Tax NPV at various discount rates, PMP 38160 

Asset 
Net Present Values as at 28 February 2021 (A$ MM) 

Discount Rate  1P 2P 3P 

Maari & Manaia 

0% 2 117 374 

5% 9.4 113 288 

10% 15 105 228 

15% 22 85 141 

20% 24 74 113 
 

Notes 

1. Though NPVs form an integral part of fair market value estimations, without consideration for other 

economic criteria they are not to be construed as ERCE’s opinion of fair market value. 

2. Abandex is discounted at the same rate as After-Tax Cash Flows 

 

ERCE notes that the current license ends on 1 December 2027. Within New Zealand, 

however, there is well established precedence for the extension of permits, so long as it can 

be demonstrated that they are cashflow positive. For this reason, ERCE has assumed that 

Reserves at all levels of confidence may be booked beyond the current permit expiry. 
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2. Introduction 
ERCE has evaluated the Reserves associated with PMP 38160, located within the offshore 

Taranaki Basin, New Zealand (Figure 2-1). The permit is approximately 80 km from the coast 

in water depths of 100 m. PMP 38160 contains two oil producing assets: the Maari Field and 

the Manaia Field.  

 
Figure 2-1: Location of the Maari and Manaia Fields, PMP 38160, offshore New Zealand 

 

On 18 November 2019, Jadestone entered into a Sales and Purchase Agreement (“SPA”) with 

the previous operator (PO), OMV, to acquire 100% of their 69% interest in PMP 38160. 

Completion of the SPA is subject to several customary conditions precedent (such as various 

governmental consents and approvals). Following completion of the sale and purchase 

agreement, Jadestone will be the Operator of PMP 38160.  

At the effective date of this evaluation, completion under the SPA had not occurred and as 

such OMV remains the Operator of the permit, with a 69% interest. Other partners include 

Horizon Oil International Limited (26%) and Cue Taranaki Pty Limited (5%). 

The current PMP was signed on 2 December 2005 for a period of 22 years, ending on 1 

December 2027. Within New Zealand, there is well established precedence for the extension 
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of permits, so long as it can be demonstrated that they are cashflow positive. For this reason, 

ERCE has assumed that Reserves at all levels of confidence may be booked beyond the 

current permit expiry. 

The Maari Project development consists of one wellhead platform (“WHP”) linked by subsea 

umbilicals and flowlines to a storage and offloading vessel (“FPSO”) with crude oil exported 

via tankers. 

As of 28 February 2021, total oil production from both fields was 42.8 MMstb and they were 

producing at approximately 5,350 stb/d of oil at a water cut of 38% (Figure 2-2). 

The Maari-Moki reservoir is the main producer, accounting for 72% of oil production up to 28 

February 2021. In comparison, the Maari-S0, Maari-Mangahewa and Manaia-Mangahewa 

reservoirs account for 5%, 10% and 13% respectively (Figure 2-3).  

 

Figure 2-2: Maari-Manaia production history, Feb-2009 to March-2021.  

Note that Wells MR-6 and MR-2 were shut in April 2020 contributing to fluid and oil rate decrease. 
Well MR-7A shut in July 2020 but reopened Sep 2020. 
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Figure 2-3: Maari-Manaia oil production history by reservoir 

 

 Data Provided 

In 2019 Jadestone provided ERCE with details of licence interests, seismic data, basic 

exploration and engineering data (including well logs, core and test data), technical reports, 

interpreted data (including reservoir simulation studies), production and injection data and the 

field development plans. In 2020 ERCE was provided with only new production data; no other 

data were provided. 

Jadestone has made ERCE aware of recent problems associated with the permanent multi-

phase flowmeter (MPFM) installed in March 2020. The effect is that production is not allocated 

correctly to individual wells starting from August 2020 until the end of December 2020, 

although the field totals are accurate. Jadestone has ignored and discounted the individual 

well allocated data spanning the period September to December 2020 as an interim, pragmatic 

measure until the MPFM issue is resolved. ERCE supports this and has adopted the same 

methodology in their forecasts. 

ERCE has relied upon Jadestone for the completeness of all the data provided. Furthermore, 

no site visit was undertaken in the preparation of this report. Per information provided by 

Jadestone, there are no casing, well integrity, or tubing corrosion issues1. As sand production 

is not an issue here, there are no sand separation facilities. 

 

1 Tubing is replaced as part of ESP replacement 
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 Work Completed 

ERCE has considered the data provided and interpretations from the previous evaluation 

documented in ERCE’s YE2019 CPR. The dataset for Maari and Manaia Fields enabled 

ERCE to complete an audit of the Reserves at 1P, 2P and 3P levels of confidence. The 

effective date of this evaluation is 28 February 2021. 

ERCE has used standard petroleum evaluation techniques in the generation of this report. 

These techniques combine geology, geophysics, petrophysics and reservoir engineering 

disciplines. There is uncertainty in the measurement and interpretation of basic data. We have 

estimated the degree of this uncertainty and determined the range of petroleum initially in 

place previously in YE2019 CPR. We have prepared estimates of recovery factors based on 

consideration of the results of production performance analysis, reservoir simulation models, 

classical reservoir engineering calculations and the performances of analogue fields. We have 

derived independent estimates of reserves and prepared forecasts of production of oil and 

gas. 

The production profiles generated by ERCE for Reserves and Resources have been used for 

comparison purposes with Jadestone’s analyses and these latter ones have been used in the 

economic model to undertake an Economic Limit Test (“ELT”). The economic model was 

provided to ERCE by Jadestone; ERCE has reviewed and confirmed the terms of the fiscal 

regime to be correctly represented.  

ERCE has evaluated the development plans for the Maari and Manaia Fields. For each field, 

ERCE has audited forecasts of capital, operating and abandonment costs from Jadestone. 

We have reviewed the costs provided and benchmarked them against our internal database 

to ensure they are reasonable. Where possible these estimates are compared to historical, 

actual costs. ERCE has used its own cost estimates where these differ significantly from those 

presented. Our economic analysis does not consider any outstanding debt, nor future indirect 

corporate costs. An internal peer review has been undertaken for the evaluations made in this 

report.   
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 Maari Field 

3.1. Drilling and Development History 

The Maari field was discovered in 1983 by Well Moki-1, drilled by Tricentrol Exploration 

Overseas Ltd. Hydrocarbon pay was encountered in the Miocene S0 and Moki Formations as 

well as the Eocene Mangahewa Formation. Wells Moki-2A, Maari-1, Maari-1A and Maari-2 

were drilled between 1984 and 2003 to appraise the discovery. 

Five horizontal wells (MR-1, MR-2 (multi-lateral), MR-3, MR-4 and MR-5) were drilled into the 

Moki Formation and first oil was produced in February 2009. Three sub-vertical water injection 

wells (MR-6, MR-7 and MR-8) were drilled to provide pressure support but were generally 

unsuccessful due to water injection into the lower cycle (this is discussed in more detail in 

Section 3.4.2.2). Horizontal Well MR-9 was drilled into the M2A reservoir within the S0 

Formation and came onstream in March 2010. In 2014, Well MR-1 was shut-in and converted 

to water injection well MR-1A to provide support from the western flank of the field. In 2015, 

Well MR-6 was shut-in and the slot was reused to drill horizontal producer Well MR-6A into 

the Mangahewa Formation. Wells MR-7 and MR-8 were also shut-in and the slots re-used to 

drill horizontal producer Wells MR-7A and MR-8A in the Moki Formation. A spare slot was 

then used to drill horizontal producer Well MR-10. In late 2018, Well MR-5 was also shut-in 

and converted to water injection (now Well MR-5A). In March 2020, Well MR-2 was shut in, 

with plans to convert to water injection in 2022. 

As of February 2021, Wells MR-3, MR-4, MR-7A, MR-8A, MR-9 and MR-10 are active oil 

producers with Well MR-6A shut-in due sand screen failure. Wells MR-1A and MR-5A are 

active water injectors.  

 

3.2. Geology and Geophysics 

No new geological or geophysical data have been gathered since ERCE’s YE2019 evaluation 

of the Maari Field and as such our views and interpretations are unchanged. 

Two 3D seismic surveys have been acquired over the Maari area, in 1999 and 2012. Each of 

these surveys has been re-processed and a multi-azimuth, merged Pre-SDM volume forms 

the current basis for interpretation.  

A gas cloud exists over the crest of the Maari field which causes reflection sag, loss of high 

frequencies and loss of coherency. Although these negative effects have been reduced during 

re-processing, they still exist and make interpretation challenging through the affected area 

(Figure 3-1). 

Jadestone has reviewed the PO’s seismic interpretation and adopted their depth surfaces in 

all reservoirs. For all reservoirs, ERCE reviewed and accepted the horizons used by 

Jadestone. 
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Figure 3-1: NE-SW seismic line through Maari and Manaia fields 

 

A stratigraphic column for the Taranaki basin is shown in Figure 3-2. Reservoirs in the Maari 

fields include the Miocene S0 and Moki Formations and the Eocene Mangahewa Formation. 

The S0 and Moki reservoirs were deposited in a Miocene turbidite fan system. The 

Mangahewa reservoirs were deposited in an Eocene fluvio-deltaic system. 
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Figure 3-2: Chrono-stratigraphy for the Taranaki basin 

 

 S0 Reservoir 

The S0 reservoir is the shallowest producing interval in the Maari field. It is interpreted as base 

of slope fans and can be separated into two units, known as the M1A and M2A. Each unit is 

characterised by a sharp based sand which grades upwards into interbedded silts and shales. 

The two units have separate free-water levels (“FWL”). 

The M1A reservoir is of varying quality across the wells in Maari and is a lower net to gross 

(“NTG”) interval than the M2A. The best sand quality is found in the south-western area of the 

field. There appears to be some correlation between NTG and seismic amplitudes although 

this may be coincident with the dimming caused by the gas cloud.  

The M2A is a thick amalgamated sand which is restricted to the south-western area of the 

field. There appears to be a weaker correlation between NTG and seismic amplitudes in the 

M2A. 

The reservoir characteristics are summarised in Table 3.1. 
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Table 3.1: Characteristics of the S0 Reservoir in Maari Field 

Unit 
Gross Thickness 

Range (m) 
Average 

Thickness (m) 
NTG 
(%) 

Average 
Porosity 

(%) 

Average 
Permeability 

(mD) 

M1A  7 - 42  21 60% 19% 11 

M2A 8 - 18 10 64% 22% 38 

 

ERCE has separated the M1A reservoir into two areas based on the root mean square 

(“RMS”) amplitude extraction. In the M1A there is a good correlation between amplitude and 

net thickness, with each well in the dim area in the centre of the field having very low net 

thickness and low NTG. Although the gas cloud covers part of this dim area, the correlation 

extends to Well Moki-1 which is outside of the gas cloud. ERCE has used a cut-off of 0.25 on 

the normalised amplitude map to define areas of ‘good quality’ and ‘poor quality’ (Figure 3-3). 

Petrophysical averages used in each area are based on wells within the areas.  

 

Figure 3-3: M1A normalised amplitude extraction (left) with ERCE cut-off applied (right) 

 

There is no correlation between net thickness and RMS amplitudes in the M2A unit. As such, 

the area was treated as one with all wells used. 

 Moki Reservoir 

The Moki reservoir represents a series of submarine fans deposited into a mudstone basin. 

Multiple cycles are correlated on well logs. In the Maari field, oil is found and produced from 

the two uppermost cycles (S1, S2). Across the field, channelised systems are observed to 

erode through more laterally extensive lobe deposits. This makes for a complex internal 

geometry within the field where connectivity between wells is difficult to predict. 
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The reservoir characteristics are summarised in Table 3.2. 

Table 3.2: Characteristics of the Moki Reservoir in Maari Field 

Unit 
Average Gross 
Thickness (m) 

Average 
Thickness 

(m) 

NTG 
(%) 

Average 
Porosity 

(%) 

Average 
Permeability 

(mD) 

S1 
60 

29 85% 22% 100 

S2 25 90% 21% 60 
 

Channels are mapped on seismic data and built into the model using horizons to define their 

base. Outside of the channel complexes, facies are modelled as ‘lobe complexes’. Jadestone 

has made minor modifications to the facies and porosity properties to honour better the well 

data. These changes have little impact on the oil in place. A map of the Maari-Moki field is 

shown in Figure 3-4. 

 

Figure 3-4: Maari-Moki top depth structure 

 

 Mangahewa Reservoir 

The Mangahewa reservoir is interpreted as a coastal plain succession characterised by 

interbedded sands, silts, shales and coals. An increasing marine influence is observed 

towards the top of the section. The Mangahewa reservoir is separated into stacked units which 
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can be correlated between wells. In each field, these units are interpreted to share common 

FWLs.  

In the Maari field, oil is found in the KAP100, KAP90 and KAP80 units. The reservoir 

characteristics are summarised in Table 3.3. 

Table 3.3: Characteristics of the Mangahewa Reservoir in Maari Field 

Unit 
Average Gross 
Thickness (m) 

NTG (%) 
Average 
Porosity 

(%) 

Average 
Permeability 

(mD) 

KAP100 

49 

80 - 90% 

17% 100 KAP90 20 - 75% 

KAP80 20 - 75% 

 

A map of the Maari-Mangahewa field is shown in Figure 3-5. The reservoir is internally faulted 

but these faults are not expected to compartmentalise the field, with data suggesting that 

production from Well MR-6A is not limited to the south-eastern area of the field. 
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Figure 3-5: Maari-Mangahewa top depth structure 

 

3.3. Petrophysics 

No new petrophysical data have been gathered since ERCE’s YE2019 evaluation of the Maari 

Field and as such our views and interpretations are unchanged. 

ERCE reviewed the petrophysical evaluation of Well Maari-1 to understand and address any 

uncertainties that may exist in the petrophysical analysis of the S0, Moki and Mangahewa 

reservoirs detailed. These comparisons are shown in Figure 3-6 and Figure 3-7.  

Shale volume was calculated as the minimum shale volume at each depth level derived from 

a combination of GR and two cross-plot techniques: density-neutron and sonic-density. ERCE 

calculated PHIT from the density-neutron cross-plot and compared to the sonic porosity and 

core. ERCE calculated Sw using the Archie equation. For the S0 and Moki reservoirs, “a”, “m” 

and “n” parameters of 1.00, 1.93 and 2.00 respectively were used. These values were derived 

from aged core samples as reported in the SCAL study from Well Maari-1. For the Mangahewa 
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reservoirs, we used “a”, “m” and “n” parameters of 1.00, 1.86 and 1.83 respectively. These are 

based on regional data. 

We used formation water salinities of 32,000 ppm NaCl for S0 and Moki reservoirs, and 21,000 

ppm NaCl for Mangahewa reservoirs. These values were based on water analyses, with their 

selection verified by Pickett Plot analysis for each formation.  

ERCE notes that there was imbibition of water into the formation after oil emplacement: 

therefore, original formation water may be different to the present-day imbibed water.  

Permeability was derived from core measurements. ERCE has reviewed the core data and 

used the following function across all reservoirs and wells: KLog = 10^(- 0.965751429 + 

0.505991467 * PHIT + 48.0427333 * PHIT^2 ) 

ERCE has defined net reservoir using cut-offs of VSH ≤ 50% and PHIT ≥ 13.5 pu, which 

equates to 1 mD on the poro-perm cross-plot. ERCE has adopted an additional cut-off of Sw 

≤ 50% to define net pay. However, it should be noted that due to the presence of residual 

hydrocarbon, caused by water imbibition, the calculation of true net pay is subject to the 

location of the present day FWL. 

 

Figure 3-6: Petrophysical comparison of Sequence 0 and Moki reservoirs, Maari-1 

 



March 2021 

P5289 Maari and Manaia 
 

 
20 

 

Figure 3-7: Petrophysical comparison of Mangahewa reservoirs, Maari-1 

Notes 

1. PO petrophysical interpretation curves shown in red. 

2. ERCE petrophysical interpretation curves shown in black. 

3. Tracks, left to right, show: gamma ray and calliper, depth, resistivity, neutron-density, sonic, grain density 

and temperature, VSH and PHIE (ERCE), PHIT (PO and ERCE), Net reservoir flag (PO and ERCE), Sw 

(PO and ERCE), permeability (PO and ERCE), gas logs. 

 

 Reservoir Engineering 

 S0 Reservoir 

3.4.1.1. Fluid Contacts and Properties 

Two fluid samples have been collected from the M2A unit of the S-0 reservoir; a bottom-hole 

sample from Well Maari-1 and a separator sample from Well MR-9 production. The oil is 

comparable to that found in the underlying Moki reservoir (35oAPI). At its saturation pressure 

and reservoir temperature (1,650 psig, 50oC), the reservoir fluid has a density of 0.765 g/cc, a 

formation volume factor (Bo) of 1.16 rb/stb, a GOR of 332 scf/stb and a viscosity of 0.97 cP. 

Due to the maturity of the field, fluid compositions are well understood and stable. 

No pressure data are available to define the oil-water contact (OWC) in the M1A or M2A units; 

contacts are based on interpreted ODTs, WUTs and matching saturation-height derived Sw 

to well log interpreted Sw.  

The OWC used in the M1A unit is 1,258 mTVDSS, which is approximately 10 m deeper than 

the ODTs in Wells MR-5 and MR-8A. ERCE has accepted this OWC as reasonable given the 

good match between saturation-height Sw and well log Sw. It is noted that the OWC shows 

some conformance with seismic amplitude dimming in the southwestern area of the field. 
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However, there is no support to the possibility that amplitudes indicate hydrocarbon-bearing 

reservoir.   

In the M2A unit, the OWC used in the model is 1,300 mTVDSS. Jadestone use the halfway 

point between their interpreted ODT (1,279 mTVDSS, Well MR-10) and WUT (1,319 

mTVDSS, Well MR-6A) and notes that this contact conforms with seismic dimming (as 

observed in the M1A).  

ERCE has a different interpretation, with Well MR-10 being used to define a WUT at 1,275 

mTVDSS. We note that the M2A is a clean, blocky sand in Well MR-10 and the resistivity logs 

are low and suggest the M2A unit is water bearing. Our interpretation of the ODT is 1,269 

mTVDSS in Wells MR-5A and MR-8A. We have then used the halfway point to define an OWC 

at 1,272 mTVDSS. 

3.4.1.2. Production History 

The production history for the Maari-S0 reservoir is shown in Figure 3-8. As of 31 December 

2020, 2.3 MMstb of oil has been produced. There is currently one active horizontal producer 

(Well MR-9). Initially, production was limited to the horizontal section of the well, which is 

completed in the M2A unit. In September 2016, additional completions were added to the heel 

of the well to drain the M1A reservoir. In June 2020, well MR-9 was shut in for workover, 

production restarted in October 2020.  

 

Figure 3-8: Production history, Maari-Sequence 0 
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 Moki Reservoir 

3.4.2.1. Fluid Properties 

In January 2003, an MDT fluid sample from the Moki reservoir was collected in Well Maari-2. 

The oil is 35.5 oAPI and the fluid density is 0.847 g/cc. At its saturation pressure and reservoir 

temperature (1,755 psig, 48 oC), the reservoir fluid has a density of 0.775 g/cc, a formation 

volume factor (Bo) of 1.16 rb/stb, a GOR of 327 scf/stb and a viscosity of 1.16 cP. Due to the 

maturity of the field, fluid compositions are well understood and stable. 

3.4.2.2. Production History 

The production history for the Maari-Moki reservoir is shown in Figure 3-9. As of 31 December 

2020, 30.6 MMstb of oil has been produced. There are currently five active horizontal oil 

producers (Wells, MR-3, MR-4, MR-7A, MR-8A and MR-10) and two active horizontal water 

injection wells (Wells MR-1 and MR-5A). Well MR-2 was shut in March 2020, with plans to 

convert to water injection in July 2022.  

 

Figure 3-9: Production history, Maari-Moki 

Notes 

1. Well testing in August 2020 changed production allocations. Well MR-4 within the Maari-Moki reservoir 

saw a liquid rate rise from 1,460 to 2,370 bbl/d. Well MN-1 in the Manaia-Mangahewa reservoir saw a 

similar decrease in liquid rate. The results of this testing are not yet finalised and as such production 

forecasting is performed on declines prior to allocation changes.  
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The field has undergone a complicated water injection history. In June 2009, injection began 

into the lower cycle (S2) through three sub-vertical wells (Wells MR-6, MR-7 and MR-8). The 

aim was to fracture the ~10 m shale separating the upper and lower cycles but this was not 

achieved and production from the upper cycle (S1) declined. In 2011, S1 completions were 

added to Wells MR-7 and MR-8 and tracers were subsequently detected in production wells, 

indicating connectivity. However, due to poorer than expected results, the injection wells were 

progressively shut-in between 2013 and 2014 to provide well slots for the upcoming infill 

campaign. 

The infill drilling campaign saw three additional horizontal producers added to the field: Wells 

MR-7A, MR-8A and MR-10. 

In February 2014, Well MR-1 was converted to water injection (Well MR-1A), injecting at a 

rate of 8,000 bbl/d. In the closest production well, MR-2, liquid rates stabilised and oil cut 

increased. Injection ceased in June 2015 due to a leak in the injection system and was 

eventually reinstated in February 2017. Well MR-1A injection was increased to rates between 

12,000 and 13,000 bbl/d. Since February 2017, liquid rates in Well MR-2 increased from 2,000 

bbl/d to 3,500 bbl/d and the water cut increased from 60% to 90%. Liquid and oil rate decline 

was also arrested in Well MR-7A, and since February 2017 the oil rate has been stable whilst 

the liquid rate has increased from 500 bbl/d to 900 bbl/d. 

In September 2018, Well MR-5 was converted to water injection (Well MR-5A) and has been 

injecting at rates between 7,000 and 12,000 bbl/d. Tracers are used in injection wells to help 

understand connectivity in the reservoir. In Well MR-10, the liquid and oil rates have slowly 

increased since MR-5A injection commenced. 

In March 2020, Well MR-2 was shut in, with plans to convert to water injection in 2022. This 

decreased both the liquid rate and water cut of the Maari-Moki Field.  

3.4.2.3. Simulation Model 

In 2019, OMV developed a dynamic model to aid production forecasting for existing wells, 

understand ongoing water injection performance, and identify future producer to injector well 

conversion opportunities. The history match is controlled on liquid rate and uses observed 

data up to June 2019.  

ERCE reviewed the model as part of its previous audit, and noted that in most wells the 

bottomhole pressure match is reasonable, with the model able to match build-up pressures 

during shut ins. For Wells MR-1, MR-3 and MR-4, the match to oil and water rates is 

reasonable.  

However, ERCE observed that in other wells the water cut is typically too high. The match to 

gas rates was also poor, given the issue of gas allocation between wells. An example of a 

reasonable match, Well MR-4, and an example of a poor match, Well MR-10, are shown in 

Figure 3-10. 
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Given the overall poor match at the well level, ERCE does not believe the simulation model is 

a reliable forecasting tool. However, ERCE believes the model can be used to support general 

production trends and to assist in identifying potential areas of un-swept oil.   

 

 

Figure 3-10: (Top) Example of a reasonable history match, Well MR-4. (Bottom) Example of a poor history 
match, Well MR-10.  

Straight lines are model results and points are observed data 

 

 Mangahewa Reservoir 

3.4.3.1. Fluid Contact and Properties 

No downhole fluid samples have been taken from the Mangahewa reservoir in the Maari field. 

However, two separator samples have been collected from Wells Manaia-1 and Maui-4 in the 

Manaia field. The oil found in the Mangahewa reservoirs is lighter than that in the S-0 or Moki 

reservoirs at 43 oAPI (0.811 g/cc). At its saturation pressure and reservoir temperature (2,269 
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psig, 71 oC), the reservoir fluid has a density of 0.646 g/cc, a formation volume factor (Bo) of 

1.72 rb/stb, a GOR of 1,096 scf/stb and a viscosity of 0.34 cP. Due to the maturity of the field, 

fluid compositions are well understood and stable. The gas-oil contact (GOC) and  OWC can 

be identified on well logs in Well Maari-1 and are 2,038 mTVDSS and 2,069 mTVDSS 

respectively (Figure 3-7).  

3.4.3.2. Production History 

The production history for the Maari-Mangahewa reservoir is shown in Figure 3-11. As of 31 

December 2020, 4.2 MMstb of oil has been produced. There is currently one horizontal 

producer (Well MR-6A), which has been shut in since March 2020 due to a sand screen failure. 

A workover is planned for March 2021 and production is set to restart in April 2021. In February 

2019, a workover was carried out to replace the ESP and the liquid rate was able to increase 

to around 12,000 to 13,000 bbl/d. This resulted in an oil rate increase to 2,000 bbl/d and a 

water cut decrease from 90% to 85%.  

 

Figure 3-11: Production history, Maari-Mangahewa 

 

 Estimation of Hydrocarbons in Place 

ERCE has retained the in-place estimates from our YE2019 evaluation since no new data was 

provided. 

 S0 Reservoir 

Jadestone has adopted the PO’s structural grid but updated the OWC in the M2A unit and 

made modifications to the facies and petrophysical properties. In ERCE’s volumetric 
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evaluation, we have used a cut-off of PHIT ≥16% on the well logs to determine sums and 

averages for the M1A and M2A units. We have calculated GRV in the static model using our 

updated OWC. The reservoir parameters used are based on well sums and averages, split in 

the M1A into the ‘good quality’ and ‘poor quality’ areas. A deterministic calculation of our Best 

Case STOIIP is then made and is shown in Table 3.4. No STOIIP uncertainty has been 

presented and ERCE has not made independent Low and High Case estimates. 

Table 3.4: ERCE in-place estimates, Maari-Sequence 0 

  

GRV 
(MMm3) 

Areal 
NTG 
(frac) 

Vertical 
NTG 
(frac) 

NTG 
(frac) 

PHI 
(frac) 

So 
(frac) 

Bo 
(rb/stb) 

STOIIP 
(MMstb) 

M1A (Brights) 233 0.60 0.60 0.36 0.19 0.45 1.159 38.5 

M1A (Dims) 233 0.40 0.07 0.03 0.18 0.46 1.159 2.9 

M1A 233 - - 0.39 0.19 0.45 1.159 41.4 

M2A 79 1.00 0.64 0.64 0.22 0.52 1.159 32.0 

Total  312 1.00  0.64   0.45 0.20  0.47  1.159  73.4 
 

 Moki Reservoir 

Jadestone has adopted the structural grid used by the PO but has updated the layering from 

‘follow bottom’ to ‘follow top’ in order to better reflect the likely depositional model, which ERCE 

has deemed reasonable (Figure 3-12). 

 

Figure 3-12: Maari-Moki layering, PO (top) versus Jadestone (bottom) 
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ERCE has accepted the static model STOIIP as a Best Case estimate (Table 3.5). No STOIIP 

uncertainty has been presented and ERCE has not made independent Low and High Case 

estimates. 

Table 3.5: Maari-Moki static model volumetrics 

  

GRV 
(MMm3) 

NTG 
(frac) 

PHI 
(frac) 

So 
(frac) 

Bo 
(rb/stb) 

STOIIP 
(MMstb) 

S1-Channel Complex 90 1.00 0.206 0.591 1.159 59.5 

S1- Lobe Complex 80 1.00 0.240 0.600 1.159 62.8 

S2-Channel Complex 9 1.00 0.213 0.376 1.159 3.8 

S2- Lobe Complex 41 1.00 0.231 0.525 1.159 26.8 

Total 220 1.00 0.223 0.574 1.159 153.0 
 

 Mangahewa Reservoir 

Jadestone has adopted the structural grid used by the PO but updated layering to be 

proportional. Jadestone also made minor modifications to the facies and porosity properties 

but these do not significantly impact the model. 

ERCE has reviewed Jadestone’s static model and found it to be reasonable and in line with 
well and seismic data. We have accepted the STOIIP and GIIP as a Best Case estimate 
(Table 3.6 and Table 3.7). No STOIIP uncertainty has been presented and ERCE has not 
made independent Low and High Case estimates. 

Table 3.6: Maari-Mangahewa static model volumetrics, STOIIP 

  

GRV 
(MMm3) 

NTG 
(frac) 

PHI 
(frac) 

So 
(frac) 

Bo 
(rb/stb) 

STOIIP 
(MMstb) 

KAP100 46 0.83 0.17 0.51 1.72 12.0 

KAP90 11 0.51 0.15 0.37 1.71 1.1 

KAP80 8 0.67 0.15 0.40 1.72 1.1 

Total 65  0.67 0.16  0.47   1.72  14.2 
 

Table 3.7: Maari-Mangahewa static model volumetrics, GIIP 

  

GRV 
(MMm3) 

NTG 
(frac) 

PHI 
(frac) 

Sg 
(frac) 

GEF 
(scf/rcf) 

GIIP 
(Bscf) 

KAP100 14 0.84 0.17 0.73 209 10.3 

KAP90 1 0.52 0.15 0.63 209 0.2 

KAP80 0 - - - - 0.0 

Total  15 0.68  0.16  0.72  209  10.5 
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 Production Forecasts and Technically Recoverable Resources 

Well testing in August 2020 changed production allocations. Well MR-4 within the Maari-Moki 

reservoir saw a liquid rate rise from 1,460 to 2,370 bbl/d. Well MN-1 in the Manaia-

Mangahewa, however, saw a decrease in liquid rate but to a similar magnitude as the increase 

in MR-4. Allocation changes have the effect of transferring reserves from the Manaia-

Mangahea reservoir to the Maari-Moki reservoir but have minimal effect at a field level. The 

test results are not finalised and as such production forecasting is performed on declines prior 

to allocation changes, using rates until August 2020. An economic cut-off oil rate of 90 stb/d 

has been applied to each well.  

 S0 Reservoir 

Production forecasts for the Maari-S0 reservoir are made up of two components: existing well 

(MR-9) and a single coiled tube drilling lateral. A summary of the remaining recoverable 

resources to end-2030 is shown in Table 3.8. These volumes include forecasted combined 

facilities and well downtime of 10% (see section 5.2.1). 

Table 3.8: Remaining recoverable resources to end-2030, Maari-Sequence 0 

Field Reservoir Component  
ERCE, End-2030 (MMstb) 

Low Best High 

Maari 
Sequence 0 
(M1A, M2A) 

MR-9 0.4 0.9 1.2 

1 x CTD 0.3 0.6 1.0 

Total 0.7 1.5 2.2 
 

3.6.1.1. Existing Well 

The existing well forecast is made using decline curve analysis (DCA). The DCA is done on a 

monthly basis using production data up to 31 August 2020. The range in decline curves is 

achieved by analysing the uncertainty in (a) production allocation, (b) the decline rate, and (c) 

the hyperbolic decline factor (‘b’). The production forecasts for existing wells are shown plotted 

against time and cumulative production in Figure 3-13 and Figure 3-14 respectively. 
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Figure 3-13: Maari-Sequence 0 production forecasts vs time for Well MR-9 

 

 

Figure 3-14: Maari-Sequence 0 production forecasts vs cumulative production for Well MR-9 
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3.6.1.2. Coiled Tubing Drilling 

Jadestone has included one coiled tube drilling (CTD) lateral in the Reserves forecast, which 

will target the M1A unit. ERCE has estimated low and high case drainage areas for the CTD 

lateral (Figure 3-15). These are used with averages of NTG (gross weighted), porosity and oil 

saturation (each net weighted) from the wells within the south-western area of the field, to 

estimate deterministic Low, Best and High case connected volumes (Table 3.9). 

To estimate the recoverable volumes associated with the CTD lateral, we apply a range of 

recovery factors deterministically. We have then made Low, Best and High case estimates of 

the cumulative production up to the effective date and deducted these from the EUR to give 

remaining recoverable resources (Table 3.10).  

 

Figure 3-15:  ERCE low (red dashed) and high case (black dashed) areas for M1A CTD lateral 
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Table 3.9: Connected STOIIP estimates for MR-9 CTD lateral  

 GRV 
(MMm3) 

NTG 
(frac) 

PHI 
(frac) 

So 
(frac) 

Bo 
(rb/stb) 

STOIIP 
(MMstb) 

Low 17.0 0.75 0.19 0.48 1.16 6.5 

Best 23.3 0.75 0.19 0.48 1.16 8.9 

High 32.0 0.75 0.19 0.48 1.16 12.2 

 

Table 3.10: Recoverable resources for MR-9 CTD lateral 

 STOIIP 
(MMstb) 

RF 
(%) 

EUR 
(MMstb) 

Np 
(MMstb) 

RR 
(MMstb) 

Low 6.5 0.08 0.52 0.25 0.27 

Best 8.9 0.10 0.89 0.30 0.59 

High 12.2 0.12 1.46 0.35 1.11 

 

Incremental production forecasts for the CTD laterals have been constructed considering a 

range of uncertainty in initial rates, decline rates and hyperbolic ‘b’ factors (Figure 3-16). The 

initial rates consider the incremental production observed in Well MR-9 when the M1A unit 

was completed at the heel of the well.  

 

Figure 3-16: Incremental production forecasts for CTD lateral, Maari-Sequence 0 
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 Moki Reservoir 

Production forecasts for the Maari-Moki reservoir are made up of four components: existing 

wells, waterflood, MR-2 conversion to water injection and coiled tube drilling (adding laterals). 

A summary of the remaining recoverable resources to end-2030 is shown in Table 3.11. These 

volumes include forecasted downtime of 10%. 

Table 3.11: Remaining recoverable resources to end-2030, Maari-Moki 

Field Reservoir Component 
ERCE, End-2030 (MMstb) 

Low Best High 

Maari Moki 

Existing Wells 4.1 6.9 9.4 

MR-5A WI 1.2 2.8 5.0 

MR-2 WI 0.2 0.4 0.9 

4 x CTD 1.1 2.1 3.6 

Total 6.6 12.2 18.9 

 

3.6.2.1. Existing Wells 

The existing well forecast is made using DCA. The DCA is done on a monthly basis using 

production data up to 31 August 2020. DCA for Maari-Moki wells is complicated by the effect 

of water injection in the field, which appears to have begun to stabilise rates in some wells. 

The range in decline curves is achieved by analysing the uncertainty in (a) Production 

allocation, (b) the decline rate, and (c) the hyperbolic decline factor (‘b’). Our production 

forecasts for existing wells are shown plotted against time and cumulative production in Figure 

3-17 and Figure 3-18 respectively.  
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Figure 3-17: Maari-Moki production forecasts vs time for Wells MR-3 MR-4, MR-7A, MR8-A MR-10  

 

 

Figure 3-18: Maari-Moki production forecasts vs cumulative production for Wells MR-3 MR-4, MR-7A, 
MR8-A MR-10 

 

       Jadestone P10 

      Jadestone P50 

      Jadestone P90 
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3.6.2.2. Waterflood 

ERCE has separately estimated the incremental resources associated with continued 

waterflooding. Given the long and complicated history of water injection into the Maari-Moki 

reservoir, there is significant uncertainty associated with how effective ongoing water injection 

will be in providing support to existing wells. Jadestone has modelled that oil production rate 

increases by approximately 1,000 stb/d by 2021-2022 at which time it stabilises at 3,000 to 

3,200 stb/d before declining at a rate of approximately 8% per year. 

ERCE’s forecasts are based on recent field performance as well as the predicted behaviour 

from the simulation model. In the low case, we expect water injection to maintain current 

production rates and in the best and high cases we expect water injection to increase the 

current production rate. Different magnitudes of rate increase are modelled as well as different 

durations of rate increase and decline rates to capture a range of uncertainty (Table 3.12). 

Table 3.12: Maari-Moki parameters for incremental production from waterflooding 

 Low Best High Units 

Ramp-Up Period 6 12 18 Months 

Ramp-Up Rate 70 80 90 stb/d per month 

Decline Rate 25% 20% 15% per year 

'b' factor 0.2 0.4 0.6 - 

Incremental EUR @ end-2030 1.13 2.52 4.31 MMstb 

 

ERCE checked the Low, Best and High case forecasts against Jadestone’s predicted liquid 

rate. The resulting water-oil ratio trends all appear reasonable (Figure 3-19). The Low, Best 

and High case incremental production forecasts are shown in Figure 3-20. In Figure 3-21, we 

show the combined forecasts including existing well and incremental production from 

waterflooding. 
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Figure 3-19: Forecast WOR trends versus historical WOR 

 

 

Figure 3-20: Incremental production forecasts associated with waterflooding, Maari-Moki 
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Figure 3-21: Combined existing well plus incremental waterflood forecasts, Maari-Moki 

 

3.6.2.3. MR-2 WI Conversion & Coiled Tubing Drilling 

Jadestone’s Reserves forecast includes additional activity in the Maari-Moki reservoir. In June 

2020, Well MR-2 will be converted to water injection, replacing Well MR-1A. Between 

November 2022 and February 2023, four coiled tubing drilling laterals will be added targeting 

relatively un-swept areas of the field (Figure 3-22). 
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Figure 3-22: S1 interval, HCPV map @ Jan 2031 showing location of CTD laterals 

 

Jadestone has modelled the incremental oil recovery at end-2030 to be 2.6 MMstb. In a 

scenario including only the MR-2 conversion, the incremental oil recovery at end-2030 is 0.6 

MMstb. Jadestone has considered the simulation results but carries a range of 2.1 – 3.4 – 4.8 

MMstb for the additional activity.  

ERCE has reviewed the recovery factors in different areas of the field to assess the 

recoverable resources expected from the MR-2 conversion and CTD laterals. Most of the 

incremental production in the simulation model is restricted to four areas (Table 3.13).  
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Table 3.13: Comparison of EUR by area in no further action (NFA) and additional activity simulation 
cases.  

 

Note that the Jan 2031 CTD case includes MR-2 conversion and 4 x CTD laterals 

 

ERCE has simplified the area within which we expect to see incremental recovery to the area 

shown in Figure 3-23. Within this area, the STOIIP is evaluated at ~70.4 MMstb and the 

recovery factor increases from 25.4% to 29.7%. Based on this, we have applied a range of 

incremental recovery factors, 2% – 4% – 8%, to calculate the incremental resources 

associated with the MR-2 water injection conversion and CTD laterals (Table 3.14). 

To determine the proportion of incremental recovery associated with the coiled tubing and 

water injection individually, we have used the ratio from simulation modelling. Water injection 

by MR-2 contributes to ~25% of the incremental production, with the coiled tube drilling 

contribution the remaining 75%.  

Incremental production forecasts for the MR-2 water injection conversion follow the same 

methodology as for the existing waterflooding (see Section 3.6.2.2). Incremental oil due to 

water injection profiles are shown in Figure 3-24. 

Incremental production forecasts for the CTD laterals have been constructed considering a 

range in uncertainty in initial rates, decline rates and hyperbolic ‘b’ factors (Figure 3-25).  

MR-1 10.7 3.2 30% 3.7 35% 3.4 32% -0.3 -3%
MR-2 10.9 2.1 19% 3.7 34% 3.8 35% 0.1 1%
MR-3 16.2 2.8 17% 4.4 27% 5.1 31% 0.7 4%
MR-4 19.9 1.8 9% 4.7 24% 5.3 26% 0.5 3%
MR-5 13.3 2.8 21% 4.2 32% 4.1 31% -0.1 -1%
MR-2/Central 14.7 2.7 19% 4.1 28% 4.7 32% 0.7 4%
MR-7A 4.5 0.4 8% 0.9 19% 1.0 22% 0.1 3%
MR-5/Central 14.5 1.5 11% 4.2 29% 4.3 30% 0.1 1%
Other 3.8 0.4 9% 0.5 14% 0.8 21% 0.3 7%
MR-10 8.2 0.8 10% 1.6 20% 1.5 19% -0.1 -1%
MR-1 North 4.2 -0.1 -2% 0.1 3% 1.0 24% 0.9 21%
TOTAL 120.8 18.3 15% 32.2 27% 35.1 29% 2.9 2%

Difference
EUR 

(MMstb)
RF 

Jan 2031 CTD
EUR 

(MMstb)
RF EUR 

(MMstb)
RF 

Area EUR 
(MMstb)

STOIIP 
(MMstb) RF 

Jan 2019 Jan 2031 NFA
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Figure 3-23: Drainage areas considered for incremental recovery from MR-2 conversion and CTD laterals. 
Black dashed line shows areas included within the analysis 

 

Table 3.14: Incremental Recoverable Resources, MR-2 conversion and CTD laterals 

  Low Best High 

STOIIP (MMstb) 70.4 

Incremental Recovery Factor 2.0% 4.0% 8.0% 

Incremental Resources (MMstb) 1.41 2.81 5.63 

MR-2 WI conversion 0.35 0.70 1.41 

4 x CTD laterals 1.06 2.11 4.22 
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Figure 3-24: Incremental production forecasts (blue) for MR-2 water injection conversion 

 

 

Figure 3-25: Incremental production forecasts for CTD laterals, Maari-Moki 
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 Mangahewa Reservoir 

Production forecasts for the Maari-Mangahewa reservoir are made up of production from the 

existing Well MR-6A. A summary of the remaining recoverable resources to end-2030 is 

shown in Table 3.15. These volumes include forecasted downtime of 10% 

Table 3.15: Remaining recoverable resources to end-2030, Maari-Mangahewa 

Field Reservoir  ERCE, End-2030 (MMstb) 

Low Best High 

Maari Mangahewa MR-6A 0.8 1.8 2.6 

 

The existing well forecast is made using DCA. The DCA is done on a monthly basis using 

production data up to 31 August 2020. Our range in decline curves is achieved by analysing 

the uncertainty in (a) Production allocation, (b) the decline rate, and (c) the hyperbolic decline 

factor (‘b’). Our production forecasts for the existing well are shown plotted against time and 

cumulative production in Figure 3-26 and Figure 3-27 respectively. As Well MR-6A had a last 

measured water cut exceeding 90%, ERCE did an independent check of the DCA using 

Log10(1+WOR) versus Cumulative Oil and this technique gave a very similar recovery to the 

DCA method used by Jadestone. (Note: that Well MR-6A has been shut-in since March 2020 

and is expected to restart production in April 2021.)  

 

Figure 3-26: Maari-Mangahewa production forecasts vs time for Well MR-6A 
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Figure 3-27: Maari-Mangahewa production forecasts vs cumulative production for well MR-6A 
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 Manaia Field 

 Drilling and Development History 

The Manaia field was discovered in 1970 by Well Maui-4, drilled by Shell BP Todd Oil Services 

Ltd. Hydrocarbon pay was discovered in the Eocene Mangahewa Formation. In October 2010, 

first oil was produced by horizontal producer Well MN-1 from the Mangahewa Formation. In 

2013, Well Manaia-2 was drilled to assess additional resource potential in the field and provide 

additional data from the Moki and Mangahewa Formations. Hydrocarbon pay was interpreted 

on well logs in stacked cycles within the Moki Formation 

 

 Geology and Geophysics 

No new geological or geophysical data have been gathered since ERCE’s YE2019 evaluation 

of the Manaia Field and as such our views and interpretations are unchanged. 

Two 3D seismic surveys have been acquired through the Manaia field in 1999 and 2012. Each 

of these surveys has been re-processed and a multi-azimuth, merged Pre-SDM volume forms 

the current basis for interpretation. The main hydrocarbon reservoir is the Mangahewa, which 

was deposited in an Eocene fluvio-deltaic system. Refer to Figure 3-2 for the regional chrono-

stratigraphy of the Taranaki Basin and the position of the Mangahewa reservoir. Within the 

Mangahewa reservoir, oil is found in the KAP70, KAP60, KAP50 and KAP40 units. The 

summary of the reservoir characteristics in Table 4.1. Moki reservoirs were also penetrated in 

the Manaia field, but these were not evaluated at Jadestone’s request. 

Table 4.1: Characteristics of the Mangahewa Reservoir in Manaia Field 

Unit 
Average Gross 
Thickness (m) 

NTG (%) 
Average 
Porosity 

(%) 

Average 
Permeability 

(mD) 

KAP70 

73 

50 - 70% 

14 - 16% 50 
KAP60 20 - 60% 

KAP50 50 - 70% 

KAP40 20 - 60% 

 

Jadestone has reviewed the PO’s seismic interpretation and adopted their depth surfaces in 

all reservoirs. Jadestone has used the PO’s 2017 depth horizon for the top structure as it 

honours the seismic data (Figure 4-1). For all reservoirs, ERCE reviewed and accepted the 

horizons used by Jadestone. 
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Figure 4-1: Seismic re-interpretation in Manaia-Mangahewa.  

ERCE has reviewed and accepted Jadestones depth horizon, which is given in light green 

 

 Petrophysics 

No new petrophysical data have been gathered since ERCE’s YE2019 evaluation of the Maari 

Field and as such our views and interpretations are unchanged. ERCE reviewed the 

petrophysical evaluation of Well Manaia-2 to understand and address any uncertainties that 

may exist in the petrophysical analysis. We have compared our independent evaluation to the 

PO’s results, as seen on Figure 4-2. 
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Figure 4-2: Petrophysical comparison of Mangahewa reservoirs, Manaia-2 

Notes: 

1. PO’s petrophysical interpretation curves shown in red. 

2. ERCE petrophysical interpretation curves shown in black. 

3. Tracks, left to right, show: gamma ray and caliper, depth, resistivity, neutron-density, sonic, grain density 

and temperature, VSH and PHIE (ERCE), PHIT (PO and ERCE), Net reservoir flag (PO and ERCE), Sw 

(PO and ERCE), permeability (PO and ERCE), gas logs. 

 

 Reservoir Engineering 

 Fluid Contacts and Properties 

Two separator samples have been collected from Wells Manaia-1 and Maui-4 in the Manaia 

field. The oil found in the Mangahewa reservoirs is at 43 oAPI (0.811 g/cc). At its saturation 

pressure and reservoir temperature (2,269 psig, 71 oC), the reservoir fluid has a density of 

0.646 g/cc, a formation volume factor (Bo) of 1.61 rb/stb, a GOR of 1,096 scf/stb and a viscosity 

of 0.34 cP. Due to the maturity of the field, fluid compositions are well understood and stable. 

There is significant uncertainty in the interpretation of the OWC. Well test and MDT pressures 

show depletion due to production from Well Manaia-1, indicating communication between the 

different reservoir units. 

Jadestone has evaluated the OWC at 2,062 mTVDSS, based on saturation-height functions 

and log interpretations. ERCE has reviewed this and found it reasonable. Our low case 

estimate of the OWC is 2,055 mTVDSS, based on a WUT in Well Manaia-2. Our high case 

estimate for the OWC is 2,078 mTVDSS based on a WUT in the KAP40 in Well Maui-4.  
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 Production History 

The production history for the Manaia-Mangahewa reservoir is shown in Figure 4-3. As of 31 

December 2020, 5.4 MMstb of oil has been produced. There is currently one active horizontal 

producer (Well MN-1). In October 2017, the ESP was deepened, and additional completions 

were added to the KAP70 unit. This resulted in an oil rate increase from 1,200 stb/d to 3,000 

stb/d, although the rate has since declined to approximately 1,300 stb/d.  

 

Figure 4-3: Production history, Manaia-Mangahewa 

Notes: 

1. Recent changes in rates are attributed to a change in allocation in August 2020 following well testing. Well 

MN-1 liquid rate declined from 1720 bbl/d to 1100 bbl/d. Well MR-4 in the Maari-Moki reservoir saw a 

similar increase in liquid rate.  

2. The well test results are not finalised, and as such the rates following the updated allocation have not 

been used in forecasting.  

 

 Estimation of Hydrocarbons in Place 

ERCE has retained the in-place estimates from our YE2019 evaluation since no new data 

were provided. ERCE has calculated the corresponding GRV range to the Low, Best and High 

case OWCs discussed in Section 4.4.1. Average reservoir properties have been taken from 

Jadestone’s static model and ranged by +-10% to give low and high cases. A probabilistic 

simulation was then used to estimate a range in STOIIPs for the Manaia-Mangahewa 

reservoir, the inputs and results of which are shown in Table 4.2 and Table 4.3 respectively. 
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ERCE made these estimates in order to assess the potentially recoverable volumes associate 

with an extended reach drilling well in the Manaia-Mangahewa (see Section 4.7). 

Table 4.2: Volumetric input parameters, Manaia-Mangahewa 

Interval 

GRV 
(MMm3) 

NTG  
(%) 

Porosity 
(%) 

Oil Saturation 
(%) 

1/Bo 
(stb/rb) 

P90 P50 P10 P90 P50 P10 P90 P50 P10 P90 P50 P10 P90 P50 P10 

KAP70 97 109 122 74% 83% 91% 13% 14% 15% 45% 50% 55% 0.61 0.63 0.64 

KAP60 72 82 95 52% 58% 64% 12% 13% 15% 40% 44% 49% 0.61 0.62 0.64 

KAP50 39 48 58 65% 72% 79% 13% 14% 15% 38% 42% 47% 0.61 0.62 0.64 

KAP40 28 40 58 55% 62% 68% 12% 14% 15% 28% 31% 34% 0.61 0.63 0.64 

 

Table 4.3: Probabilistic STOIIP results, Manaia-Mangahewa 

Interval 
STOIIP 
(MMstb) 

Low Mid High Mean 

KAP70 20.4 25.1 30.4 25.3 

KAP60 8.9 11.1 13.9 11.3 

KAP50 6.0 7.9 10.3 8.1 

KAP40 2.8 4.1 6.2 4.4 

Total 38.1 48.2 60.8 49.0 
Notes 

1. Total is summed arithmetically.  

 

 Production Forecasts and Technically Recoverable Resources 

Production forecasts for the Manaia-Mangahewa reservoir are made up of production from 

existing Well MN-1. A summary of the remaining recoverable resources to end-2030 is shown 

in Table 4.4. These volumes include forecasted downtime of 10%. 

Table 4.4: Remaining recoverable resources to end-2030, Manaia-Mangahewa 

Field Reservoir  Well 
ERCE, End-2030 (MMstb) 

Low Best High 

Manaia Mangahewa 
MN-1 1.7 2.6 3.6 

Total 1.7 2.6 3.6 
 

The existing well forecast is made using DCA. The range in decline curves is achieved by 

analysing the uncertainty in (a) production allocation, (b) the decline rate, and (c) the 

hyperbolic decline factor (‘b’). The production forecasts for existing wells are shown plotted 

against time and cumulative production in Figure 4-4 and Figure 4-5 respectively.  
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Figure 4-4: Manaia-Mangahewa production forecasts vs time for Well MN-1 

 

 

Figure 4-5: Manaia-Mangahewa production forecasts vs cumulative production for Well MN-1 
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4.7. Extended Reach Drilling 

ERCE has reviewed the range of recoverable resources associated with a potential infill well 

in the Manaia-Mangahewa reservoir. The well would be required to be an extended reach 

drilling (“ERD”) well, similar to Well Manaia-1. This well is not included in the Reserves 

forecasts for the Maari-Manaia project. 

The ERD well (OP1B) will target the KAP50 reservoir, which simulation modelling shows to be 

relatively un-swept by Well Manaia-1 (Figure 4-6). In the simulation model, Well OP1B 

increases the EUR by 3.1MMstb, representing a recovery factor increase from 18% to 24%. 

The incremental production comes from the KAP60 and KAP50 reservoir, where the recovery 

factor increases from 11% (in each) to 23% and 33% respectively. 

Well OP1B increases the total RF for the reservoir to 24% in the Best Case, with low and high 

case recovery factors of 30% and 19% respectively (using ERCE’s STOIIP range).  

ERCE has used the incremental recovery factors in the KAP60 and KAP50, supported by the 

simulation model, in the Best Case, and applied uncertainty to the Low and High Case 

recovery factors to account for factors such as depletion, reservoir connectivity and water 

breakthrough. A wider recovery factor range is applied in the KAP60 reservoir as production 

relies on favourable vertical communication with the KAP50. The recovery factor ranges have 

been applied deterministically to ERCE’s STOIIP range for each reservoir to estimate the 

recoverable resources. Our estimates of recoverable resources are shown in Table 4.5.  

 

Figure 4-6: Model cross-section showing Manaia ERD well target 
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Table 4.5: Recoverable resources associated with ERD well OP1B 

Interval 
STOIIP (MMstb) OP1B Recovery Factor (%) OP1B Resources (MMstb) 

Low Best High Low Best High Low Best High 

KAP70 20.4 25.1 30.4 0% 0% 0% 0.0 0.0 0.0 

KAP60 8.9 11.1 13.9 8% 12% 16% 0.7 1.3 2.2 

KAP50 6.0 7.9 10.3 19% 22% 25% 1.1 1.7 2.6 

KAP40 2.8 4.1 6.2 0% 0% 0% 0.0 0.0 0.0 

Total 38.1 48.2 60.8    1.9 3.1 4.8 
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 Economic Evaluation 

5.1. Facilities and Cost 

ERCE has undertaken a technical evaluation of the Maari and Manaia Development based on 

the following key documents provided by Jadestone:- 

 OMV Information Memorandum and Facilities presentations; 
 FPSO Basis of Design, process flow diagrams (PFDs), general arrangements (GAs), 

American Bureau of Shipping (ABS) Survey Report and Mooring Repair Report; 
 WHP Basis of Design, PFDs and Structural Integrity Monitoring Philosophy; 

 Maari Integrated Activity Plan and Asset Reference Plan; 
 OMV TCM and OCM Presentations 2016 to 2018. 

 Facilities Overview 

The field facilities comprise a WHP and a turret moored FPSO with interconnecting pipelines, 

power and controls cables between the two facilities.  

Oil production comes from eight wells in the Maari field and one extended reach well in the 

Manaia field. All production wells have been drilled from the WHP using a jack-up rig. The 

WHP also supports two water injection wells which provide reservoir pressure support.  

The oil is waxy and needs to be constantly heated throughout all stages of production from 

the wellhead to storage. Production is supported with downhole Electric Submersible Pumps 

which pump oil to the WHP where well production is comingled, heated and pumped using 

multi-phase pumps through an insulated pipeline to the FPSO. The FPSO has all the 

necessary process and utility systems to treat and stabilise the oil for storage and export via 

a shuttle tanker. The FPSO also provides all electrical power to the WHP for the ESPs and 

treated water for water injection. 

A schematic of the facilities is presented in Figure 5-1. 
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Figure 5-1: Schematic of Maari-Manaia facilities 

5.1.1.1. FPSO 

The FPSO Raroa is a converted Aframax tanker with 600,000 bbls storage capacity. The 

FPSO has a turret with an 8-leg mooring system. The overall design capacity of the FPSO 

facilities is 40,000 bopd, 50,000 barrels of produced liquids, 45,000 bpd produced water, 

35MMSCFD gas and 40,000 bwpd seawater injection. 

The main facilities on the FPSO include:- 

 Crude separation, stabilisation and dehydration; 

 Produced water treatment with overboard discharge; 

 Produced gas treatment for fuel with excess flared; 

 Seawater filtration, treatment and heating for water injection; 

 10 MW power generation, process heating, high pressure & low pressure flares and 

other utilities; 

 Marine systems and lifesaving systems and appliances; 

 Central control room & electrical switchgear; 

 50-man accommodation & helideck. 

Details of the FPSO Raroa process system are shown in Figure 5-2. 
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Figure 5-2: FPSO Raroa process system 

 

5.1.1.2. Wellhead Platform 

The wellhead platform is an Arup “DrillACE” design with 12 well slots. The WHP currently 

supports nine oil production wells and two water injection wells. The WHP is designed for 

normally unattended operations; currently however, it is continuously manned in case there is 

a need to execute a production reset. The WHP also has accommodation and support facilities 

to house visiting workover crews. 

The main function of the WHP is to comingle production from each of the production wells, 

heat the oil and transfer it to the FPSO using multi-phase pumps. All operations on the WHP 

(apart from the operation of the multiphase pumps and the crew handling the production 

resets) are controlled remotely from the FPSO. However, production resets can currently not 

be executed which is why it is run with a minimum crew at all times. The FPSO also provides 

all electrical power to the WHP for the downhole ESPs and process heating. 

Aside from the oil production facilities, the WHP also has a well intervention capability through 

a hydraulic workover unit (WOU) which was installed in 2010 and upgraded in 2018. 

A schematic of the WHP is shown in Figure 5-3, along with a photo of jack-up drilling through 

the WHP. 
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Figure 5-3: WHP schematic (left), jack-up drilling through WHP (right) 

 

5.1.1.3. Subsea Facilities 

The WHP and the FPSO are 1.5km apart. The subsea infrastructure connecting the two 

facilities comprises: 

 2 x 10” diameter insulated and piggable production flowlines;  

 1 x 8” diameter water injection line; 

 An umbilical containing an HV electrical power line, controls and communications lines 

and cores for chemical injection. 

 Facilities Operations 

The Maari facilities have been successfully operating for over ten years with a facility uptime 

of over 98% since 2014. The day to day offshore operations are under contract to MODEC, a 

leading FPSO O&M provider. 

Over the past six years, the facilities have undergone several major integrity upgrades in order 

to ensure a minimum facilities design life of 15 years until 2023. Such works have included: 

 FPSO swivel replacement in 2013; 
 FPSO topside upgrades in 2013; 
 FSPO mooring upgrades in 2016; 

 WHP structural repairs and strengthening in 2016/17; 
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 Water injection riser replacement in 2016; 

 WOU upgrades & derrick strengthening in 2018. 

Subsequent to this work, a greater emphasis has been placed by the operator on overall long 

term structural and asset integrity and a major programme implemented to improve asset 

integrity and the efficiency of maintenance operations. 

 Costs Overview 

ERCE has received CAPEX, OPEX and ABEX estimates for the ongoing Maari and Manaia 

operations, estimates for future operations and historical cost data. The estimates have been 

developed by the current Operator (OMV) and by Jadestone. Key documents detailing the 

costs include: 

 OMV OCM presentation December 2018; 

 OMV Information Memorandum and Facilities presentations; 

 Jadestone Maari Facilities presentation; 

 Maari ABEX study 2019; 

 Jadestone Decommissioning & Restoration analysis 2021; 

 Jadestone Economic Model; 

 Jadestone CAPEX & OPEX estimates. 

ERCE has reviewed this information in order to develop estimates for the Maari field CAPEX, 

OPEX and ABEX. 

5.1.3.1. CAPEX 

The CAPEX anticipated for Maari and Manaia is split into four main areas: 

 Operational CAPEX for facilities projects and surveys; 

 Integrity CAPEX on the WHP, FPSO and Risers to extend field life beyond 2023; 

 Production enhancement CAPEX; 

 Coiled Tube Drilling (laterals) and well conversion to water injection. 

After a review of the cost data, the following is proposed for the economic analysis of the 1P 

and 2P cases: 

 Long term annual operational CAPEX of US$1.5 MM per year - this cost is 

benchmarked against similar Jadestone offshore operations; 

 Workover of the MR-6A well in 2021 to clean-out the well and run new sand screens 

plus tubing completion in the well.  

 Facilities maintenance CAPEX of US$4.2 MM in 2021 for MR6A topside upgrade, 

Management of Change Facility Improvements, Production Enhancement and Minor 

Capex projects; 
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 Facilities maintenance CAPEX of between US$2.0 MM and US$8.1 MM from 2022 to 

2025 for Field Life Extension, facilities upgrades, Production Enhancement and Minor 

Capex projects; 

 Removal of FPSO & WHP Integrity CAPEX of US$15 MM in 2020 to 2022 for structural 

integrity– this is based on results of an engineering study by Worley Parsons that 

provided a wave loading reduction solution at much lower cost; 

 Convert MR-2 to a WI in 2022 at US$0.75 MM - cost for flowline installation & well 

perforation; 

 Five coiled tubing drilled laterals at total of US$29 MM with drilling starting in Q4 2022 

and finishing in Q4 2023 – it is anticipated that further cost savings could be made in 

CTD lateral completion, but these potential savings have not been included for this 

analysis. Engineering studies and planning cost associated with these wells is also 

included in 2021 and 2022. 

Overall, the proposed activities and associated cost are considered representative of the work 

that needs to be done to extend and maintain the facilities beyond 2023 and support the 

anticipated production levels for the 1P and 2P cases. ERCE has also accounted for the 28 

February 2021 effective date by not including costs in the initial two months of 2021 in the cost 

forecasts.  

For the 3P case it is anticipated that additional CAPEX will be required to secure the integrity 

of the facilities for the life of the field into the late 2030’s. The estimates for the potential work 

are: 

 FPSO mooring replacement at US$15 MM; 

 Riser replacement at US$15 MM; 

 Swivel replacement using existing stored unit at US$3 MM; 

 Ballast line repair and replacement at US$5 MM; 

 Cargo line repair and replacement at US$10 MM; 

 Boiler tubing replacement US$2 MM. 

The total estimate for this life extension work is US$50 MM and would be expected to be spent 

between 2032 and 2034. Overall, these costs are similar to the costs of works previously 

undertaken on the facilities and is considered to be a reasonable assessment of the potential 

work that may be required. 

5.1.3.2. OPEX 

The main cost areas in the OPEX for Maari and Manaia are: 

 Production & maintenance; 

 ESP provider and well intervention; 

 Logistics; 

 Onshore and corporate support; 

 Cost of MODEC O&M contract 
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Jadestone has reviewed the current OMV operating regime and costs and have proposed 

areas where cost reductions can be made based on their experience on similar offshore 

operations. The savings are summarised below: 

 Replacement of the MODEC contract in Q1 2022 by self-operation after this date; 

 Rationalisation of logistics costs by reduction in supply boars and helicopter flights; 

 Retendering of production costs including production costs and offtake costs; 

 Reduction in overheads by supporting some of the offshore operation from Kuala 

Lumpur and will look to rationalise the numbers of personnel dedicated to the asset. 

Considering the proposed savings and an anticipated increase is insurance costs, the long 

term OPEX is estimated to be NZ$59 MM (approximately US$39 MM). This is more than that 

anticipated by the current operator whose previous estimate in 2019 was less than US$35 MM 

for future operations. Accordingly, the Jadestone OPEX is considered robust and has been 

used as representative of the needs of the future operations. ERCE has also accounted for 

the 28 February 2021 effective date by not including costs in the initial two months of 2021 in 

the cost forecasts. 

A summary of the forecast OPEX is shown in Figure 5-4.  

 

Figure 5-4: Summary of Maari-Manaia OPEX 

 

5.1.3.3. End of Field Life CAPEX and OPEX 

Consistent with other operations, as the end of field life approaches the money spent on 

supporting operations can be reduced in some areas safe in the knowledge that operation will 

cease within a few years. For Maari, the areas where costs can be saved at the end of field 

life are in maintenance and production costs, well interventions and sub-surface support. 

These are estimated to give OPEX reductions of US$3 MM and US$8 MM respectively in the 
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last two years of field life. Similarly, the annual CAPEX is US$1.5 MM over the last few years 

of field life. 

5.1.3.4. ABEX 

The Maari facilities will be decommissioned in accordance with regulations and common 

practice and will comprise the following: 

 Plug and abandon WHP production and water injection wells; 

 Plug and abandon subsea wells; 

 Removal of the WHP; 

 Removal and salvage of FPSO & Moorings; 

 Removal and salvage of flowlines and risers; 

The current decommissioning plan for the WHP assumes the tower will be cut from the base 

and the base left in-situ rather than removing the whole WHP as anticipated at the design 

stage. In 2021 Jadestone had an independent estimate of Decommissioning and Restoration 

performed which estimated the ABEX cost at US$120.2 MM. This comprises US$75.4 MM for 

facilities and US$44.8MM for wells. This is lower than the Operator’s estimate of US$130.4 

MM performed in 2018 but incorporates savings in wells and facilities restoration costs. 

Overall, the decommissioning methodology and associated cost are considered 

representative of the work to be done. However, ERCE has removed a US$5.6 MM saving 

that Jadestone had assumed due to facilities scrap value given the high uncertainty with 

estimation of this type.   

 Long Term Considerations 

The success of the long-term operation will be reliant upon the continued integrity of the FPSO 

and WHP structures and facilities, the ability to maintain production operations and being able 

to adapt to changes in operating conditions over field life. Key areas that will be relevant to 

the Maari operation are: 

 The design of the original facilities had a 15-year design life, the end date being 2023. 

The remedial works undertaken on the FPSO mooring and the strengthening of the 

WHP between 2013 and 2017 have secured the facilities life to at least 2023. Further 

remedial work plans are in place in the short term for both the FPSO and WHP to 

enable an extension beyond this date. Should operations look like extending into the 

2030s additional works are anticipated to further extend the life of the facilities. Key to 

this are the structural and facilities integrity monitoring plans and the regular structural 

and equipment surveys to support classification and certification needs. 

 Production of hydrogen sulphide has been detected in well MR-2 although not yet at 

NACE design levels. As it is anticipated that the levels of H2S are likely to increase 

over time, inhibitors are being injected to mitigate H2S production. Long term 

monitoring of H2S production is in place to safely deal with any potential design, safety 

and operational issues. 
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 The performance of the two multi-phase pumps installed in 2018 has not been as good 

as expected due to the annulus pressure control system. Jadestone have identified 

the problem and will carry out testing after removal by a lower operating pressure 

regime and venting trapped annulus build up gas. 

 The production issues associated with the waxy crude and the formation of scale will 

need constant vigilance in order to achieve consistent production and achieve targets. 

 There will be an increase in field water cut over the coming years which may result in 

sand production due to fines migration or formation stabilisation. This will need to be 

closely monitored to ensure sufficient provisions are in place to deal with this issue and 

to ensure the integrity of pipework systems and vessels vulnerable to erosion. 

 

5.2. Maari-Manaia Production & Cost Forecasts 

 Downtime 

ERCE has reviewed and accepted Jadestone’s estimates of downtime. Jadestone has used 

a monthly downtime of 10% (uptime 90%). In 2019 the assumption used was 14 day planned 

shut-down which occurred every two year, starting in September 2020. However, for the 2020 

audit these assumption has been revised and apart from a 7 day shut-down in March 2021, 

any future shutdown are accounted for in the 90% uptime figure. ERCE agrees with change 

and adopted it in the forecasts.  

 Production Forecasts 

ERCE has compiled the production forecasts (including downtime) described in Sections 3.4 

and compared to Jadestone’s own estimates. A graphical comparison of the no further action 

(NFA) forecasts is shown in Figure 5-5 and a comparison of the remaining resources at end-

2040 is shown in Table 5.1. In the Maari-Moki reservoir, which accounts for the majority of the 

remaining resources, there is less than 5% difference at each level of confidence.  

Although slight differences at the reservoir level exist, we are satisfied that the difference in 

forecasts at the field level are minimal and estimates of remaining resources are within 5%. 

As such, ERCE has adopted Jadestone’s production forecasts for economic modelling.  
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Figure 5-5: Comparison of ERCE and Jadestone production forecasts, Maari-Manaia 

 

Table 5.1: Comparison of ERCE and Jadestone remaining developed resources at end-2040, Maari-
Manaia 

Field Reservoir 
ERCE, End-2040 (MMstb) JSE, End-2040 (MMstb) Difference (MMstb) 

Low Best High Low Best High Low Best High 

Maari 

Moki 2.86 6.92 10.19 3.09 6.79 10.52 0.04 0.09 0.01 

Sequence 0 0.41 0.81 1.89 0.45 0.90 1.90 0.23 -0.13 0.33 

Mangahewa 0.71 2.21 3.37 0.75 2.47 3.93 0.04 0.26 0.56 

Manaia Mangahewa 1.84 3.68 5.52 1.79 3.57 5.78 0.05 0.11 -0.26 
 Total 5.82 13.62 20.98 6.09 13.73 22.13 -0.4 -0.3 1.0 

 

 Fuel & Flare Gas 

A portion of produced gas is used for fuel purposes, with any surplus gas flared. The fuel gas 

is used to heat water in boilers and provide steam for process heating and power generation. 

The main use of power is ESPs. Jadestone has forecast fuel gas to be 4 MMscf/d based on 

ESP usage of all wells. Jadestone expect the fuel gas requirement to reduce from 4 MMscf/d 

as the production rate and number of producing wells decreases and ERCE see this as 

reasonable. The field is not expected to be gas deficient in the future but if this were the case, 

there are existing facilities in place to burn produced crude oil for fuel. 
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 Inputs to Economic Model 

The production and cost profiles used as input to the economic model are shown in Table 5.2, 

Table 5.3 and Table 5.4 for the Low, Best and High Cases respectively. 

Table 5.2: Low Case production and cost forecasts 

Year # Days 
Oil Rate 

Fuel Gas 
Rate 

Flare Gas 
Rate 

OPEX 
Development 

Capex 
Maintenance 

Capex 
ABEX 

stb/d MMscf/d MMscf/d US$MM US$MM US$MM US$MM 

2021 306 4,560 3.3 1.3 34.7 4.7 3.9 - 

2022 365 4,106 4.0 0.9 39.2 3.5 3.3 - 

2023 365 4,435 4.0 1.3 39.6 25.9 8.1 - 

2024 366 3,602 3.9 0.4 39.6 - 5.1 - 

2025 365 2,345 2.8 - 39.6 - 2.0 - 

2026 365 1,493 1.8 - 39.6 - 1.5 - 

2027 365 882 1.1 - 39.6 - 1.5 - 

2028 366 583 0.7 - 39.6 - 1.5 - 

2029 365 480 0.6 - 39.6 - 1.5 - 

2030 365 383 0.5 - 39.6 - 1.5 - 

2031 365 254 0.3 - 39.6 - 1.5 - 

2032 366 171 0.2 - 39.6 - 1.5 - 

2033 365 108 0.1 - 39.6 - 1.5 - 

2034 365 80 0.1 - - - - - 

2035 365 - - - - - - - 

2036 366 - - - - - - - 

2037 365 - - - - - - - 

2038 365 - - - - - - - 

2039 365 - - - - - - - 

2040 366 - - - - - - 120.1 

Total (MMstb / 
Bscf / US$MM) 8.3 8.3 1.5 516.4 34.4 34.7 120.1 

 

Notes: 

1. Forecasts in 2021 only include 306 days of forecast from 1 March 2021 onwards. 

2. Oil rates include downtime. 

3. All production and cost amounts are gross to PMP 38160. 

4. Jadestone holds a 69% operating interest in PMP 38160 (subject to the completion of the acquisition of 

OMV’s 69% interest).  

5. All dollar ($) amounts are in U.S. dollars unless stated otherwise. 

6. Late-life cost reduction is applied separately in the economic model according to the calculated ELT. 

7. ABEX phasing is applied separately in the economic model according to the calculated ELT. 
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Table 5.3: Best Case production and cost forecasts 

Year # Days 
Oil Rate 

Fuel Gas 
Rate 

Flare Gas 
Rate 

OPEX 
Development 

Capex 
Maintenance 

Capex 
ABEX 

stb/d MMscf/d MMscf/d US$MM US$MM US$MM US$MM 

2021 306 4,962 3.3 1.7 34.7 4.7 3.9 - 

2022 365 5,029 4.0 2.0 39.2 3.5 3.3 - 

2023 365 6,162 4.0 3.4 39.6 25.9 8.1 - 

2024 366 6,303 4.0 3.6 39.6 - 5.1 - 

2025 365 4,974 4.0 2.0 39.6 - 2.0 - 

2026 365 4,127 4.0 1.0 39.6 - 1.5 - 

2027 365 3,545 4.0 0.3 39.6 - 1.5 - 

2028 366 3,114 3.7 - 39.6 - 1.5 - 

2029 365 2,779 3.3 - 39.6 - 1.5 - 

2030 365 2,473 3.0 - 39.6 - 1.5 - 

2031 365 2,050 2.5 - 39.6 - 1.5 - 

2032 366 1,633 2.0 - 39.6 - 1.5 - 

2033 365 1,519 1.8 - 39.6 - 1.5 - 

2034 365 1,420 1.7 - 39.6 - 1.5 - 

2035 365 1,332 1.6 - 39.6 - 1.5 - 

2036 366 1,253 1.5 - 39.6 - 1.5 - 

2037 365 1,183 1.4 - 39.6 - 1.5 - 

2038 365 1,119 1.3 - 39.6 - 1.5 - 

2039 365 1,062 1.3 - 39.6 - 1.5 - 

2040 366 1,009 1.2 - 39.6 - 1.5 120.1 

Total (MMstb / 
Bscf / US$MM) 

20.5 19.8 5.1 793.6 34.4 45.2 120.1 

 

Notes: 

1. Forecasts in 2021 only include 306 days of forecast from 1 March 2021 onwards. 

2. Oil rates include downtime. 

3. All production and cost amounts are gross to PMP 38160. 

4. Jadestone holds a 69% operating interest in PMP 38160 (subject to the completion of the acquisition of 

OMV’s 69% interest).  

5. All dollar ($) amounts are in U.S. dollars unless stated otherwise. 

6. Late-life cost reduction is applied separately in the economic model according to the calculated ELT. 

7. ABEX phasing is applied separately in the economic model according to the calculated ELT. 
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Table 5.4: High Case production and cost forecasts 

Year # Days 
Oil Rate 

Fuel Gas 
Rate 

Flare Gas 
Rate 

OPEX 
Development 

Capex 
Maintenance 

Capex 
ABEX 

stb/d MMscf/d MMscf/d US$MM US$MM US$MM US$MM 

2021 306 5,274 3.3 2.0 34.7 4.7 3.9 - 

2022 365 5,766 4.0 2.9 39.2 3.5 3.3 - 

2023 365 7,211 4.0 4.7 39.6 25.9 8.1 - 

2024 366 7,664 4.0 5.2 39.6 - 5.1 - 

2025 365 6,704 4.0 4.0 39.6 - 2.0 - 

2026 365 6,084 4.0 3.3 39.6 - 1.5 - 

2027 365 5,620 4.0 2.7 39.6 - 1.5 - 

2028 366 5,248 4.0 2.3 39.6 - 1.5 - 

2029 365 4,937 4.0 1.9 39.6 - 1.5 - 

2030 365 4,671 4.0 1.6 39.6 - 1.5 - 

2031 365 4,440 4.0 1.3 39.6 - 1.5 - 

2032 366 4,236 4.0 1.1 39.6 15.0 1.5 - 

2033 365 4,054 4.0 0.9 39.6 20.0 1.5 - 

2034 365 3,890 4.0 0.7 39.6 15.0 1.5 - 

2035 365 3,719 4.0 0.5 39.6 - 1.5 - 

2036 366 3,529 4.0 0.2 39.6 - 1.5 - 

2037 365 3,400 4.0 0.1 39.6 - 1.5 - 

2038 365 3,290 3.9 - 39.6 - 1.5 - 

2039 365 3,113 3.7 - 39.6 - 1.5 - 

2040 366 3,015 3.6 - 39.6 - 1.5 120.1 

Total (MMstb / 
Bscf / US$MM) 

34.7 28.9 13.0 843.6 34.4 45.2 120.1 

 

Notes: 

1. Forecasts in 2021 only include 306 days of forecast from 1 March 2021 onwards. 

2. Oil rates include downtime. 

3. All production and cost amounts are gross to PMP 38160. 

4. Jadestone holds a 69% operating interest in PMP 38160 (subject to the completion of the acquisition of 

OMV’s 69% interest).  

5. All dollar ($) amounts are in U.S. dollars unless stated otherwise. 

6. Late-life cost reduction is applied separately in the economic model according to the calculated ELT. 

7. ABEX phasing is applied separately in the economic model according to the calculated ELT. 
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5.3. Economic Modelling 

In accordance with the Scope of Work, ERCE has undertaken economic modelling of the 

Maari and Manaia Fields Offshore New Zealand based on the fiscal regime in New Zealand, 

production and cost profiles generated by ERCE and several commercial assumptions listed 

below. The results are presented in this report both on a 100% gross basis and on a 69% net 

basis and for all resource and cost cases. An operator’s economic model was reviewed and 

ERCE has estimated the Economic Resources and Net Present Values (NPVs) at the 1P, 2P, 

3P levels of uncertainty for the Maari and Manaia Fields based on a discounted cash flow 

(DCF) analysis. 

 Fiscal Regime 

We based our evaluation on the fiscal regime in New Zealand governed by the Crown Minerals 

Act 1991 and the Minerals Programme for Petroleum 1995. The Permit PMP38160 containing 

the Maari and Manaia fields commenced in December 2005 and will expire in December 2027, 

with the ability to seek an extension. ERCE profiles run beyond 2027 and we assume that the 

licence will be extended in due course. 

 Within New Zealand there is well established precedence for the extension of permits, so long 

as it can be demonstrated that they are cashflow positive. Reserves are assigned to the 

economic limit (ELT) or licence expiry, whichever is the earliest. For this reason, ERCE has 

assumed that Reserves at all levels of confidence may be booked beyond the current permit 

expiry (in cases when the ELT extends beyond the licence expiry).  

The permit holder in New Zealand is to pay the higher of: 

 Ad Valorem Royalty: 5% of net sales (quarterly) 

 Accounting Profits Royalty (APR): 20% of accounting profits (annually). APR 

deductions include capex, opex, G&A, loss carried forward and abandonment costs 

as occurred.   

Corporate Income Tax of 28% is applied to taxable income. Losses can be carried forward. 

Petroleum Development Expenditure (PDE) is depreciated on a straight-line basis over 7 

years. There is a refundable tax credit for decommissioning expenditure which is capped at 

total income tax amount paid by tax payer.  

There are joint venture obligations in the form of guarantees and third-party royalties, in 

particular:  

 OMV pays Shell a royalty of US$0.2/b of sales crude on 49% of production from the 

Maari field reservoirs (excluding Manaia reservoir production) 

 Horizon pays a royalty to OMV of US$0.2/b on 10% of all crude sales 
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 Commercial Assumptions 

The following commercial parameters were assumed in the modelling of discounted cash flows 

and in determining the economic resources for the Maari and Manaia fields. 

 ERCE has assumed a long-term Brent oil price of $60/stb in 2021, $59/stb in 2022, 

$56/stb from 2023 onwards in real terms, escalated thereafter at 2.0% per annum 

inflation. A US$2/stb premium to Brent is assumed (in line with the company’s 

assumption and based on historical realised prices). 

Table 5.5. Oil Price Assumptions 

Brent Real ($/bbl) 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031+ 

ERCE Interim (March 2021) Real 

(Constant $, 2021) 
60 59 56 56 56 56 56 56 56 56 56 

Nominal ($ of the day) 60 60 58 59 60 61 62 63 65 66 
+2.0% 

pa 

 

 Gas is utilised for power (Fuel Gas) and is flared (Flare Gas). Deemed Gas Revenue 

for Royalty calculations use NZ$5/GJ flat gas price assumption. Carbon costs are 

calculated using NZ$25/kT flat. These assumptions are in line with the company’s 

assumptions. 

 We assume FX Rate of 1.56 USD/NZD flat, in line with the company’s assumptions. 

 Capital and operating costs have been determined in 2021 real terms and inflated at 

the 2.0 per cent inflation rate. 

 We have presented Net Present Values discounted at 0%, 5%, 10%, 15% and 20% 

p.a. at the various levels of uncertainty with effect from 28 February 2021. 

 Economic Results 

Resources are presented at different levels of uncertainty and are based on combination of 

1P, 2P, 3P estimates for cumulative production to the economic limit and different 

development scenarios described above. We present the Net Present Values discounted at 

0%, 5%, 10%, 15% and 20% p.a. at the various levels of uncertainty as at 28 February 2021. 

The NPV calculations are based on the New Zealand fiscal terms detailed above and are 

shown in US dollars after tax.  

Though NPVs form an integral part of fair market value estimations, without consideration for 

other economic criteria they are not to be construed as ERCE’s opinion of fair market value. 

There is no assurance that the forecast production and cost profiles contained in this report 

will be attained and variances could be material. The recovery and estimates of the company’s 

oil and natural gas Resources are estimates only and there is no guarantee that the estimated 

resources will be recovered. Actual volumes recovered may be greater than or less than the 

estimates stated in this report. 
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 Reserves 
A summary of the economic evaluation results is shown in Table 6.1. 

Table 6.1. Economic Evaluation Results Assuming Permit Extension 

  
  

Economic 
Limit 

(Year) 

Gross Reserves Net W.I. Reserves Net Entitlement Reserves Net NPV 

Oil Total Oil Total Oil Total 0% 5% 10% 15% 20% 

(MMstb) (MMBoe) (MMstb) (MMBoe) (MMstb) (MMBoe) (US$MM) (US$MM) (US$MM) (US$MM) (US$MM) 

1P 2025 6.5 6.5 4.5 4.5 4.3 4.3 2 9 15 22 24 

2P 2031 16.0 16.0 11.0 11.0 10.6 10.6 117 113 105 85 74 

3P 2040 34.7 34.7 23.9 23.9 23.1 23.1 374 288 228 141 113 

 

Notes: 

1) The effective date is 28 February 2021. 

2) Company Net Entitlement Reserves are based on Company working interest Reserves after deducting Ad Valorem Royalties.  

3) Gas volumes are used for power and flared. Hence no Gas volumes are shown here. 

4) Abandex is discounted at the same rate as After-Tax Cash Flows 

5) Though NPVs form an integral part of fair market value estimations, without consideration for other economic criteria they are not to be construed as ERCE’s opinion of 

fair market value. 
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 Conclusion 
From the work above, ERCE has applied standard petroleum evaluation techniques to 

estimate the Reserves at 1P, 2P and 3P levels of confidence for Maari and Manaia Fields in 

License Area PMP 38160, New Zealand both on a 100% gross basis and on a 69% net basis 

and for all resource and cost cases. The results are presented in Table 1.2. ERCE has applied 

principles of geology, geophysics, petrophysics, and reservoir engineering, while bearing in 

mind uncertainties associated with measurements and interpretation of basic data. 

The current license expires on 1 December 2027. Within New Zealand, however, there is well 

established precedence for the extension of permits, so long as it can be demonstrated that 

they are cashflow positive. For this reason, ERCE has assumed that Reserves at all levels of 

confidence may be booked beyond the current permit expiry. 
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Appendix 1: SPE PRMS Guidelines 
 

This report references the SPE/WPC/AAPG/SPEE/SEG/SPWLA/EAGE Petroleum Reserves 

and Resources Classification System and Definitions, as revised in June 2018 (PRMS).  The 

full text of the PRMS document can be viewed at: 

https://secure.spee.org/sites/spee.org/files/prmgmtsystem_final_2018.pdf. 

Definitions of the key PRMS Reserves and Resource classes, categories and a glossary of 

related terms can be found at the above address. 

  

 

 

 

 

 

 

 

Figure A: PRMS Resources classification framework 

(Modified from Petroleum Resources Management System (PRMS) Revised June 2018, page 8, Figure 1.1) 
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Figure B: PRMS Resources sub-classes 

 (Modified from Petroleum Resources Management System (PRMS) Revised June 2018, page 8, Figure 2.1) 
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Table 1: PRMS Recoverable Resources Classes and Sub-Classes 

Classes/Sub-  
classes 

Definition Guidelines 

Reserves Reserves are those 
quantities of petroleum 
anticipated to be 
commercially recoverable 
by application of 
development projects to 
known accumulations from 
a given date forward 
under defined conditions. 

Reserves must satisfy four criteria: 
discovered, recoverable, commercial, and 
remaining based on the development 
project(s) applied. Reserves are further 
categorized in accordance with the level of 
certainty associated with the estimates 
and may be sub-classified based on 
project maturity and/or characterized by 
the development and production status. 

To be included in the Reserves class, a 
project must be sufficiently defined to 
establish its commercial viability (see 
Section 2.1.2, Determination of 
Commerciality). This includes the 
requirement that there is evidence of firm 
intention to proceed with development 
within a reasonable time-frame. 

A reasonable time-frame for the initiation 
of development depends on the specific 
circumstances and varies according to 
the scope of the project. While five years 
is recommended as a benchmark, a 
longer time-frame could be applied 
where, for example, development of an 
economic project is deferred at the 
option of the producer for, among other 
things, market- related reasons or to 
meet contractual or strategic objectives. 
In all cases, the justification for 
classification as Reserves should be 
clearly documented. 

To be included in the Reserves class, 
there must be a high confidence in the 
commercial maturity and economic 
producibility of the reservoir as 
supported by actual production or 
formation tests. In certain cases, 
Reserves may be assigned on the basis 
of well logs and/or core analysis that 
indicate that the subject reservoir is 
hydrocarbon-bearing and is analogous 
to reservoirs in the same area that are 
producing or have demonstrated the 
ability to produce on formation tests. 

On Production The development project is 
currently producing or 
capable of producing and 
selling petroleum to 
market. 

The key criterion is that the project is 
receiving income from sales, rather 
than that the approved development 
project is necessarily complete. Includes 
Developed Producing Reserves. 

The project decision gate is the decision 
to initiate or continue economic 
production from the project. 
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Classes/Sub-  
classes 

Definition Guidelines 

Approved for 
Development 

All necessary approvals 
have been obtained, 
capital funds have been 
committed, and 
implementation of the 
development project is 
ready to begin or is under 
way. 

At this point, it must be certain that the 
development project is going ahead. The 
project must not be subject to any 
contingencies, such as outstanding 
regulatory approvals or sales contracts. 
Forecast capital expenditures should be 
included in the reporting entity’s current or 
following year’s approved budget. 

The project decision gate is the 
decision to start investing capital in the 
construction of production facilities 
and/or drilling development wells. 

Justified for 
Development 

Implementation of the 
development project is 
justified on the basis of 
reasonable forecast 
commercial conditions at 
the time of reporting, and 
there are reasonable 
expectations that all 
necessary 
approvals/contracts will be 
obtained. 

To move to this level of project maturity, 
and hence have Reserves associated with 
it, the development project must be 
commercially viable at the time of 
reporting (see Section 2.1.2, 
Determination of Commerciality) and the 
specific circumstances of the project. All 
participating entities have agreed and 
there is evidence of a committed project 
(firm intention to proceed with 
development within a reasonable time-
frame}) There must be no known 
contingencies that could preclude the 
development from proceeding (see 
Reserves class). 

The project decision gate is the decision 
by the reporting entity and its partners, if 
any, that the project has reached a level of 
technical and commercial maturity 
sufficient to justify proceeding with 
development at that point in time. 

Contingent 
Resources 

Those quantities of 
petroleum estimated, as of 
a given date, to be 
potentially recoverable 
from known 
accumulations by 
application of 
development projects, but 
which are not currently 
considered to be 
commercially recoverable 
owing to one or more 
contingencies. 

Contingent Resources may include, for 
example, projects for which there are 
currently no viable markets, where 
commercial recovery is dependent on 
technology under development, where 
evaluation of the accumulation is 
insufficient to clearly assess 
commerciality, where the development 
plan is not yet approved, or where 
regulatory or social acceptance issues 
may exist. 

Contingent Resources are further 
categorized in accordance with the level of 
certainty associated with the estimates 
and may be sub- classified based on 
project maturity and/or characterized by 
the economic status. 
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Classes/Sub-  
classes 

Definition Guidelines 

Development 
Pending 

A discovered 
accumulation where 
project activities are 
ongoing to justify 
commercial development 
in the foreseeable future. 

The project is seen to have reasonable 
potential for eventual commercial 
development, to the extent that further 
data acquisition (e.g., drilling, seismic 
data) and/or evaluations are currently 
ongoing with a view to confirming that the 
project is commercially viable and 
providing the basis for selection of an 
appropriate development plan. The critical 
contingencies have been identified and 
are reasonably expected to be resolved 
within a reasonable time-frame.  Note that 
disappointing appraisal/evaluation results 
could lead to a reclassification of the 
project to On Hold or Not Viable status. 

The project decision gate is the decision to 
undertake further data acquisition and/or 
studies designed to move the project to a 
level of technical and commercial maturity 
at which a decision can be made to 
proceed with development and production. 

Development 
on Hold 

A discovered 
accumulation where 
project activities are on 
hold and/or where 
justification as a 
commercial development 
may be subject to 
significant delay. 

The project is seen to have potential for 
commercial development. Development 
may be subject to a significant time delay.  
Note that a change in circumstances, such 
that there is no longer a probable chance 
that a critical contingency can be removed 
in the foreseeable future, could lead to a 
reclassification of the project to Not Viable 
status. 

The project decision gate is the decision to 
either proceed with additional evaluation 
designed to clarify the potential for 
eventual commercial development or to 
temporarily suspend or delay further 
activities pending resolution of external 
contingencies. 

Development 
Unclarified 

A discovered 
accumulation where 
project activities are under 
evaluation and where 
justification as a 
commercial development 
is unknown based on 
available information. 

The project is seen to have potential for 
eventual commercial development, but 
further appraisal/evaluation activities are 
ongoing to clarify the potential for eventual 
commercial development. 

This sub-class requires active appraisal or 
evaluation and should not be maintained 
without a plan for future evaluation. The 
sub-class should reflect the actions 
required to move a project toward 
commercial maturity and economic 
production. 
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Classes/Sub-  
classes 

Definition Guidelines 

Development 
Not Viable 

A discovered 
accumulation for which 
there are no current plans 
to develop or to acquire 
additional data at the time 
because of limited 
production potential. 

The project is not seen to have potential 
for eventual commercial development at 
the time of reporting, but the theoretically 
recoverable quantities are recorded so 
that the potential opportunity will be 
recognized in the event of a major change 
in technology or commercial conditions. 

The project decision gate is the decision 
not to undertake further data acquisition or 
studies on the project for the foreseeable 
future. 

Prospective 
Resources 

Those quantities of 
petroleum that are 
estimated, as of a given 
date, to be potentially 
recoverable from 
undiscovered 
accumulations. 

Potential accumulations are evaluated 
according to the chance of geologic 
discovery and, assuming a discovery, the 
estimated quantities that would be 
recoverable under defined development 
projects. It is recognized that the 
development programs will be of 
significantly less detail and depend more 
heavily on analog developments in the 
earlier phases of exploration. 

Prospect A project associated with 
a potential accumulation 
that is sufficiently well 
defined to represent a 
viable drilling target. 

Project activities are focused on assessing 
the chance of geologic discovery and, 
assuming discovery, the range of potential 
recoverable quantities under a commercial 
development program. 

Lead A project associated with 
a potential accumulation 
that is currently poorly 
defined and requires more 
data acquisition and/or 
evaluation to be classified 
as a Prospect. 

Project activities are focused on acquiring 
additional data and/or undertaking further 
evaluation designed to confirm whether or 
not the Lead can be matured into a 
Prospect.  Such evaluation includes the 
assessment of the chance of geologic 
discovery and, assuming discovery, the 
range of potential recovery under feasible 
development scenarios. 

Play A project associated with 
a prospective trend of 
potential prospects, but 
that requires more data 
acquisition and/or 
evaluation to define 
specific Leads or 
Prospects. 

Project activities are focused on acquiring 
additional data and/or undertaking further 
evaluation designed to define specific 
Leads or Prospects for more detailed 
analysis of their chance of geologic 
discovery and, assuming discovery, the 
range of potential recovery under 
hypothetical development scenarios. 
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Table 2: PRMS Reserves Status Definitions and Guidelines 

Status Definition Guidelines 

Developed 
Reserves 

Expected quantities to be 
recovered from existing wells 
and facilities. 

Reserves are considered developed only 
after the necessary equipment has been 
installed, or when the costs to do so are 
relatively minor compared to the cost of a 
well. Where required facilities become 
unavailable, it may be necessary to 
reclassify Developed Reserves as 
Undeveloped. Developed Reserves may 
be further sub-classified as Producing or 
Non-producing. 

Developed 
Producing 
Reserves 

Expected quantities to be 
recovered from completion 
intervals that are open and 
producing at the effective 
date of the estimate. 

Improved recovery Reserves are 
considered producing only after the 
improved recovery project is in operation. 

Developed 
Non-Producing 
Reserves 

Shut-in and behind-pipe 
Reserves. 

Shut-in Reserves are expected to be 
recovered from (1) completion intervals 
that are open at the time of the estimate 
but which have not yet started producing, 
(2) wells which were shut-in for market 
conditions or pipeline connections, or (3) 
wells not capable of production for 
mechanical reasons. Behind-pipe 
Reserves are expected to be recovered 
from zones in existing wells that will 
require additional completion work or 
future re-completion before start of 
production with minor cost to access 
these reserves. 

In all cases, production can be initiated or 
restored with relatively low expenditure 
compared to the cost of drilling a new well. 

Undeveloped 
Reserves 

Quantities expected to be 
recovered through future 
significant investments. 

Undeveloped Reserves are to be produced 
(1) from new wells on undrilled acreage in 
known accumulations, (2) from deepening 
existing wells to a different (but known) 
reservoir, (3) from infill wells that will 
increase recovery, or (4) where a 
relatively large expenditure (e.g., when 
compared to the cost of drilling a new well) 
is required to (a) recomplete an existing 
well or (b) install production or 
transportation facilities for primary or 
improved recovery projects. 
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Table 3: PRMS Reserves Category Definitions and Guidelines 

Category Definition Guidelines 

Proved 
Reserves 

Those quantities 
of petroleum that, 
by analysis of 
geoscience and 
engineering data, 
can be estimated 
with reasonable 
certainty to be 
commercially 
recoverable from 
a given date 
forward from 
known reservoirs 
and under 
defined economic 
conditions, 
operating 
methods, and 
government 
regulations. 

If deterministic methods are used, the term “reasonable 
certainty” is intended to express a high degree of 
confidence that the quantities will be recovered. If 
probabilistic methods are used, there should be at least a 
90% probability (P90) that the quantities actually recovered 
will equal or exceed the estimate. 

The area of the reservoir considered as Proved includes 
(1) the area delineated by drilling and defined by fluid 
contacts, if any, and 

(2) adjacent undrilled portions of the reservoir that can 
reasonably be judged as continuous with it and 
commercially productive on the basis of available 
geoscience and engineering data. 
In the absence of data on fluid contacts, Proved quantities 
in a reservoir are limited by the LKH as seen in a well 
penetration unless otherwise indicated by definitive 
geoscience, engineering, or performance data. Such 
definitive information may include pressure gradient 
analysis and seismic indicators. Seismic data alone may 
not be sufficient to define fluid contacts for Proved. 

Reserves in undeveloped locations may be classified as 
Proved provided that: 

A. The locations are in undrilled areas of the reservoir 
that can be judged with reasonable certainty to be 
commercially mature and economically productive. 

B. Interpretations of available geoscience and 
engineering data indicate with reasonable 
certainty that the objective formation is laterally 
continuous with drilled Proved locations. 

For Proved Reserves, the recovery efficiency applied to 
these reservoirs should be defined based on a range of 
possibilities supported by analogs and sound engineering 
judgment considering the characteristics of the Proved 
area and the applied development program. 

 

Probable 
Reserves 

Those additional 
Reserves that 
analysis of 
geoscience and 
engineering data 
indicates are less 
likely to be 
recovered than 
Proved Reserves 
but more certain 
to be recovered 
than Possible 
Reserves. 

It is equally likely that actual remaining quantities 
recovered will be greater than or less than the sum of the 
estimated Proved plus Probable Reserves (2P). In this 
context, when probabilistic methods are used, there 
should be at least a 50% probability that the actual 
quantities recovered will equal or exceed the 2P estimate. 

Probable Reserves may be assigned to areas of a 
reservoir adjacent to Proved where data control or 
interpretations of available data are less certain. The 
interpreted reservoir continuity may not meet the 
reasonable certainty criteria. 

Probable estimates also include incremental recoveries 
associated with project recovery efficiencies beyond that 
assumed for Proved. 



P5289 Maari and Manaia 

03 March 2021

 

 

76 

Possible 
Reserves 

Those additional 
reserves that 
analysis of 
geoscience and 
engineering data 
indicates are less 
likely to be 
recoverable than 
Probable 
Reserves. 

The total quantities ultimately recovered from the project 
have a low probability to exceed the sum of Proved plus 
Probable plus Possible (3P), which is equivalent to the 
high-estimate scenario. 

When probabilistic methods are used, there should be at 
least a 10% probability (P10) that the actual quantities 
recovered will equal or exceed the 3P estimate. 

Possible Reserves may be assigned to areas of a reservoir 
adjacent to Probable where data control and interpretations 
of available data are progressively less certain. Frequently, 
this may be in areas where geoscience and engineering 
data are unable to clearly define the area and vertical 
reservoir limits of economic production from the reservoir 
by a defined, commercially mature project. 

Possible estimates also include incremental quantities 
associated with project recovery efficiencies beyond that 
assumed for Probable. 

Probable 
and 
Possible 
Reserves 

See above for 
separate criteria 
for Probable 
Reserves and 
Possible 
Reserves. 

The 2P and 3P estimates may be based on reasonable 
alternative technical interpretations within the reservoir 
and/or subject project that are clearly documented, 
including comparisons to results in successful similar 
projects. 

In conventional accumulations, Probable and/or Possible 
Reserves may be assigned where geoscience and 
engineering data identify directly adjacent portions of a 
reservoir within the same accumulation that may be 
separated from Proved areas by minor faulting or other 
geological discontinuities and have not been penetrated by 
a wellbore but are interpreted to be in communication with 
the known (Proved) reservoir. Probable or Possible 
Reserves may be assigned to areas that are structurally 
higher than the Proved area. Possible (and in some cases, 
Probable) Reserves may be assigned to areas that are 
structurally lower than the adjacent Proved or 2P area. 

Caution should be exercised in assigning Reserves to 
adjacent reservoirs isolated by major, potentially sealing 
faults until this reservoir is penetrated and evaluated as 
commercially mature and economically productive. 
Justification for assigning Reserves in such cases should 
be clearly documented. Reserves should not be assigned 
to areas that are clearly separated from a known 
accumulation by non-productive reservoir (i.e., absence of 
reservoir, structurally low reservoir, or negative test 
results); such areas may contain Prospective Resources. 

In conventional accumulations, where drilling has defined a 
highest known oil elevation and there exists the potential 
for an associated gas cap, Proved Reserves of oil should 
only be assigned in the structurally higher portions of the 
reservoir if there is reasonable certainty that such portions 
are initially above bubble point pressure based on 
documented engineering analyses. Reservoir portions that 
do not meet this certainty may be assigned as Probable 
and Possible oil and/or gas based on reservoir fluid 
properties and pressure gradient interpretations. 
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Table 4: Glossary of Terms Used in PRMS 

Term Definition 

 1C Denotes low estimate of Contingent Resources. 

 2C Denotes best estimate of Contingent Resources. 

 3C Denotes high estimate of Contingent Resources. 

 1P Denotes low estimate of Reserves (i.e., Proved Reserves). Equal to P1. 

 

 2P Denotes the best estimate of Reserves. The sum of Proved plus Probable 
Reserves. 

 3P Denotes high estimate of reserves. The sum of Proved plus Probable plus 
Possible Reserves. 

 1U Denotes the unrisked low estimate qualifying as Prospective Resources. 

 2U Denotes the unrisked best estimate qualifying as Prospective Resources. 

 3U Denotes the unrisked high estimate qualifying as Prospective Resources. 

Abandonment, 
Decommissionin
g, and 
Restoration 
(ADR) 

The process (and associated costs) of returning part or all of a project to a 
safe and environmentally compliant condition when operations cease. 
Examples include, but are not limited to, the removal of surface facilities, 
wellbore plugging procedures, and environmental remediation. In some 
instances, there may be salvage value associated with the equipment 
removed from the project. ADR costs are presumed to be without 
consideration of any salvage value, unless presented as “ADR net of 
salvage.” 

Accumulation An individual body of naturally occurring petroleum in a reservoir. 

Aggregation The process of summing well, reservoir, or project-level estimates of 
resources quantities to higher levels or combinations, such as field, 
country or company totals. Arithmetic summation of incremental categories 
may yield different results from probabilistic aggregation of distributions. 

Appraisal The phase that may follow successful exploratory drilling. Activities to 
further evaluate the discovery, such as seismic acquisition, geological 
studies, and drilling additional wells may be conducted to reduce technical 
uncertainties and commercial contingencies. 

Approved for 
Development 

All necessary approvals have been obtained, capital funds have been 
committed, and implementation of the development project is underway. A 
project maturity sub-class of Reserves. 

Analog Method used in resources estimation in the exploration and early 
development stages (including improved recovery projects) when direct 
measurement is limited. Based on evaluator’s assessment of similarities of 
the analogous reservoir(s) together with the development plan. 

Analogous 
Reservoir 

Reservoirs that have similar rock properties (e.g., petrophysical, 
lithological, depositional, diagenetic, and structural), fluid properties (e.g., 
type, composition, density, and viscosity), reservoir conditions (e.g., depth, 
temperature, and pressure) and drive mechanisms, but are typically at a 
more advanced stage of development than the reservoir of interest and 
thus may provide insight and comparative data to assist in estimation of 
recoverable resources. 
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Assessment See Evaluation. 

Associated Gas A natural gas found in contact with or dissolved in crude oil in the reservoir. 
It can be further categorized as gas cap gas or solution gas. 

Basin-Centered 
Gas 

An unconventional natural gas accumulation that is regionally pervasive 
and characterized by low permeability, abnormal pressure, gas-saturated 
reservoirs, and lack of a down dip water leg. 

Barrel of Oil 
Equivalent 
(BOE) 

The term allows for a single value to represent the sum of all the 
hydrocarbon products that are forecast as resources. Typically, 
condensate, oil, bitumen, and synthetic crude barrels are taken to be equal 
(1 bbl = 1 BOE). Gas and NGL quantities are converted to an oil equivalent 
based on a conversion factor that is recommended to be based on a 
nominal heating content or calorific value equivalent to a barrel of oil. 

Basis for 
Estimate 

The methodology (or methodologies) and supporting data on which the 
estimated quantities are based. (Also referenced as basis for the 
estimation.) 

Behind-Pipe 
Reserves 

Reserves that are expected to be recovered from zones in existing wells, 
which will require additional completion work or future re-completion before 
the start of production. In all cases, production can be initiated or restored 
with relatively low expenditure compared to the cost of drilling and 
completing a new well including hook-up to allow production. 

Best Estimate With respect to resources categorization, the most realistic assessment of 
recoverable quantities if only a single result were reported. If probabilistic 
methods are used, there should be at least a 50% probability (P50) that the 
quantities actually recovered will equal or exceed the best estimate. 

C1 Denotes low estimate of Contingent Resources. C1 is equal to 1C. 

C2 Denotes Contingent Resources of same technical confidence as Probable, 
but not commercially matured to Reserves. 

C3 Denotes Contingent Resources of same technical confidence as Possible, 
but not commercially matured to Reserves. 

 

 

 

Chance Chance equals 1-risk. Generally synonymous with likelihood. (See Risk) 

Chance of 
Commerciality 

The estimated probability that the project will achieve commercial maturity 
to be developed. For Prospective Resources, this is the product of the 
chance of geologic discovery and the chance of development. For 
Contingent Resources and Reserves, it is equal to the chance of 
development. 

Chance of 
Development 

The estimated probability that a known accumulation, once discovered, will 
be commercially developed. 

Chance of 
Geologic 
Discovery 

The estimated probability that exploration activities will confirm the 
existence of a significant accumulation of potentially recoverable 
petroleum. 

Coalbed 
Methane (CBM) 

Natural gas contained in coal deposits. Coalbed gas, although usually 
mostly methane, may be produced with variable amounts of inert or even 
non-inert gases. [Also called coal-seam gas (CSG) or natural gas from coal 
(NGC).] 
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Commercial A project is commercial when there is evidence of a firm intention to 
proceed with development within a reasonable time-frame. Typically, this 
requires that the best estimate case meet or exceed the minimum 
evaluation decision criteria (e.g., rate of return, investment payout time). 
There must be a reasonable expectation that all required internal and 
external approvals will be forthcoming. Also, there must be evidence of a 
technically mature, feasible development plan and the essential social, 
environmental, economic, political, legal, regulatory, decision criteria, and 
contractual conditions are met. . 

Committed 
Project 

Project that the entity has a firm intention to develop in a reasonable time-
frame. Intent is demonstrated with funding/financial plans, but FID has not 
yet been declared (See also Final Investment Decision.) 

Completion Completion of a well. The process by which a well is brought to its 
operating status (e.g., producer, injector, or monitor well). A well deemed to 
be capable of producing petroleum, or used as an injector, is completed by 
establishing a connection between the reservoir(s) and the surface so that 
fluids can be produced from, or injected into, the reservoir. 

Completion 
Interval 

The specific reservoir interval(s) that is (are) open to the borehole and 
connected to the surface facilities for production or injection, or reservoir 
intervals open to the wellbore and each other for injection purposes. 

Concession A grant of access for a defined area and time period that transfers certain 
entitlements to produced hydrocarbons from the host country to an entity. 
The entity is generally responsible for exploration, development, 
production, and sale of hydrocarbons that may be discovered. Typically 
granted under a legislated fiscal system where the host country collects 
taxes, fees, and sometimes royalty on profits earned. (Also called a 
license.) 

Condensate A mixture of hydrocarbons (mainly pentanes and heavier) that exist in the 
gaseous phase at original temperature and pressure of the reservoir, but 
when produced, are in the liquid phase at surface pressure and 
temperature conditions. Condensate differs from NGLs in two respects: (1) 
NGL is extracted and recovered in gas plants rather than lease separators 
or other lease facilities, and (2) NGL includes very light hydrocarbons 
(ethane, propane, or butanes) as well as the pentanes-plus that are the 
main constituents of condensate. 

Confidence 
Level 

A measure of the estimated reliability of a result. As used in the 
deterministic incremental method, the evaluator assigns a relative level of 
confidence (high/moderate/low) to areas/segments of an accumulation 
based on the information available (e.g., well control and seismic 
coverage). Probabilistic and statistical methods use the 90% (P90) for the 
high confidence (low value case), 50% (P50) for the best estimate 
(moderate value case), and 10% (P10) for the low (high value case) 
estimate to represent the chances that the actual value will equal or 
exceed the estimate. 

Constant Case A descriptor applied to the economic evaluation of resources estimates. 
Constant-case estimates are based on current economic conditions being 
those conditions (including costs and product prices) that are fixed at the 
evaluation date and held constant, with no inflation or deflation made to 
costs or prices throughout the remainder of the project life other than those 
permitted contractually. 

Consumed in 
Operations (CiO) 

That portion of produced petroleum consumed as fuel in production or 
lease plant operations before delivery to the market at the reference point. 
(Also called lease fuel.) 
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Contingency A condition that must be satisfied for a project in Contingent Resources to 
be reclassified as Reserves. Resolution of contingencies for projects in 
Development Pending is expected to be achieved within a reasonable time 
period. 

Contingent 
Project 

A project that is not yet commercial owing to one or more contingencies 
that have not been resolved. 

Contingent 
Resources 

Those quantities of petroleum estimated, as of a given date, to be 
potentially recoverable from known accumulations by application of 
development projects, but which are not currently considered to be 
commercially recoverable owing to one or more contingencies. 

Continuous-
Type Deposit 

A petroleum accumulation that is pervasive throughout a large area and 
that generally lacks well-defined OWC or GWC. Such accumulations are 
included in unconventional resources. Examples of such deposits include 
“basin-centered” gas, tight gas, tight oil, gas hydrates, natural bitumen, and 
oil shale (kerogen) accumulations. 

Conventional 
Resources 

Resources that exist in porous and permeable rock with buoyancy 
pressure equilibrium. The PIIP is trapped in discrete accumulations related 
to a localized geological structural feature and/or stratigraphic condition, 
typically with each accumulation bounded by a down dip contact with an 
aquifer and is significantly affected by hydrodynamic influences such as 
buoyancy of petroleum in water. 

Cost Recovery Under a typical production-sharing agreement, the contractor is 
responsible for the field development and all exploration and development 
expenses. In return, the contractor recovers costs (investments and 
operating expenses) out of the production stream. The contractor normally 
receives an entitlement interest share in the petroleum production and is 
exposed to both technical and market risks. 

Crude Oil Crude oil is the portion of petroleum that exists in the liquid phase in 
natural underground reservoirs and remains liquid at atmospheric 
conditions of pressure and temperature (excludes retrograde condensate). 
Crude oil may include small amounts of non-hydrocarbons produced with 
the liquids but does not include liquids obtained from the processing of 
natural gas. 

Cumulative 
Production 

The sum of petroleum quantities that have been produced at a given date. 
(See also Production). Production is measured under defined conditions to 
allow for the computation of both reservoir voidage and sales quantities 
and for the purpose of voidage also includes non-petroleum quantities. 

Current 
Economic 
Conditions 

Economic conditions based on relevant historical petroleum prices and 
associated costs averaged over a specified period. The default period is 12 
months. However, in the event that a step change has occurred within the 
previous 12-month period, the use of a shorter period reflecting the step 
change must be justified and used as the basis of constant-case resources 
estimates and associated project cash flows. 

Defined 
Conditions 

Forecast of conditions to exist and impact the project during the time period 
being evaluated. Forecasts should account for issues that impact the 
commerciality, such as economics (e.g., hurdle rates and commodity 
price); operating and capital costs; and technical, marketing, sales route, 
legal, environmental, social, and governmental factors. 

Deposit Material laid down by a natural process. In resources evaluations, it 
identifies an accumulation of hydrocarbons in a reservoir. (See 
Accumulation.) 
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Deterministic 
Incremental 
Method 

An assessment method based on defining discrete parts or segments of 
the accumulation that reflect high, moderate, and low confidence regarding 
the estimates of recoverable quantities under the defined development 
plan. 

Deterministic 
Method 

An assessment method based on discrete estimate(s) made based on 
available geoscience, engineering, and economic data and corresponds to 
a given level of certainty. 

Deterministic 
Scenario 
Method 

Method where the evaluator provides three deterministic estimates of the 
quantities to be recovered from the project being applied to the 
accumulation. Estimates consider the full range of values for each input 
parameter based on available engineering and geoscience data, but one 
set is selected that is most appropriate for the corresponding resources 
confidence category. A single outcome of recoverable quantities is derived 
for each scenario. 

Developed 
Reserves 

Reserves that are expected to be recovered from existing wells and 
facilities. Developed Reserves may be further sub-classified as Producing 
or Non- Producing. 

Developed 
Producing 
Reserves 

Developed Reserves that are expected to be recovered from completion 
intervals that are open and producing at the effective date. Improved 
recovery reserves are considered producing only after the improved 
recovery project is in operation. 

Developed Non- 
Producing 
Reserves 

Developed Reserves that are either shut-in or behind-pipe. (See also Shut-
In Resources and Behind-Pipe Reserves.) 

Development On 
Hold 

A discovered accumulation where project activities are on hold and/or 
where justification as a commercial development may be subject to 
significant delay. A project maturity sub-class of Contingent Resources. 

Development 
Not Viable 

A discovered accumulation for which there are contingencies resulting in 
there being no current plans to develop or to acquire additional data at the 
time due to limited commercial potential. A project maturity sub-class of 
Contingent Resources. 

Development 
Pending 

A discovered accumulation where project activities are ongoing to justify 
commercial development in the foreseeable future. A project maturity sub-
class of Contingent Resources. 

Development 
Plan 

The design specifications, timing, and cost estimates of the appraisal and 
development project(s) that are planned in a field or group of fields. The 
plan will include, but is not limited to, well locations, completion techniques, 
drilling methods, processing facilities, transportation, regulations, and 
marketing. The plan is often executed in phases when involving large, 
complex, sequential recovery and/or extensive areas. 

Development 
Unclarified 

A discovered accumulation where project activities are under evaluation 
and where justification as a commercial development is unknown based on 
available information. This sub-class requires appraisal or study and 
should not be maintained without a plan for future evaluation. The sub-
class should reflect the actions required to move a project toward 
commercial maturity. A project maturity sub-class of Contingent 
Resources. 
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Discovered A petroleum accumulation where one or several exploratory wells through 
testing, sampling, and/or logging have demonstrated the existence of a 
significant quantity of potentially recoverable hydrocarbons and thus have 
established a known accumulation. In this context, “significant” implies that 
there is evidence of a sufficient quantity of petroleum to justify estimating 
the in-place volume demonstrated by the well(s) and for evaluating the 
potential for technical recovery. (See also Known Accumulation.) 

Discovered 
Petroleum 
Initially-In-Place 

Quantity of petroleum that is estimated, as of a given date, to be contained 
in known accumulations before production. Discovered PIIP may be 
subdivided into commercial, sub-commercial, and the portion remaining in 
the reservoir as Unrecoverable. 

Discovered 
Unrecoverable 

Discovered petroleum in-place resources that are evaluated, as of a given 
date, as not able to be recovered by the commercial and sub-commercial 
projects envisioned. 

Dry Gas Natural gas remaining after hydrocarbon liquids have been removed before 
the reference point. It should be recognized that this is a resources 
assessment definition and not a phase behavior definition. (Also called 
lean gas.) 

Economic A project is economic when it has a positive undiscounted cumulative cash 
flow from the effective date of the evaluation, the net revenue exceeds the 
net cost of operation (i.e., positive cumulative net cash flow at discount rate 
greater than or equal to zero percent). 

Economic 
Interest 

Interest that is possessed when an entity has acquired an interest in the 
minerals in-place or a license and secures, by any form of legal 
relationship, revenue derived from the extraction of the mineral to which he 
must look for a return. 

Economic Limit Defined as the time when the maximum cumulative net cash flow (see Net 
Entitlement) occurs for a project. 

Economically 
Not Viable 
Contingent 
Resources 

Those quantities for which development projects are not expected to yield 
positive cash flows under reasonable forecast conditions. May also be 
subject to additional unsatisfied contingencies. 

Economically 
Viable 
Contingent 
Resources 

Those quantities associated with technically feasible projects where cash 
flows are positive under reasonable forecast conditions but are not 
Reserves because it does not meet the other commercial criteria 

Economically 
Producible 

Refers to the situation where the net revenue from an ongoing producing 
project exceeds the net expenses attributable to a certain entity’s interest. 
The ADR costs are excluded from the determination. 

Effective Date Resource estimates of remaining quantities are “as of the given date” 
(effective date) of the evaluation. The evaluation must take into account all 
data related to the period before the "as of date.” 

Entitlement That portion of future production (and thus resources) legally accruing to 
an entity under the terms of the development and production contract or 
license. 

Entity A legal construct capable of bearing legal rights and obligations. In 
resources evaluations, this typically refers to the lessee or contractor, 
which is some form of legal corporation (or consortium of corporations). In 
a broader sense, an entity can be an organization of any form and may 
include governments or their agencies. 

Established 
Technology 

Methods of recovery or processing that have proved to be successful in 
commercial applications. 
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Estimated 
Ultimate 
Recovery (EUR) 

Those quantities of petroleum estimated, as of a given date, to be 
potentially recoverable plus those quantities that have been already 
produced. For clarity, EUR must reference the associated technical and 
commercial conditions for the resources; for example, proved EUR is 
Proved Reserves plus prior production. 

Evaluation The geosciences, engineering, and associated studies, including economic 
analyses, conducted on a petroleum exploration, development, or 
producing project resulting in estimates of the quantities that can be 
recovered and sold and the associated cash flow under defined forward 
conditions. (Also called assessment.) 

Evaluator The person or group of persons responsible for performing an evaluation of 
a project. These may be employees of the entities that have an economic 
interest in the project or independent consultants contracted for reviews 
and audits. In all cases, the entity accepting the evaluation takes 
responsibility for the results, including its resources and attributed value 
estimates. 

Exploration Prospecting for undiscovered petroleum using various techniques, such as 
seismic surveys, geological studies, and exploratory drilling. 

Field In conventional reservoirs, a field is typically an area consisting of a single 
reservoir or multiple reservoirs all grouped on, or related to, the same 
individual geological structural feature and/or stratigraphic condition. There 
may be two or more reservoirs in a field that are separated vertically by 
intervening impermeable rock, laterally by local geologic barriers, or both. 
The term may be defined differently by individual regulatory authorities. For 
unconventional reservoirs without hydrodynamic influences, a field is often 
defined by regulatory or ownership boundaries as necessary. 

Final Investment 
Decision (FID) 

Project approval stage when the participating companies have firmly 
agreed to the project and the required capital funding. 

Flare Gas The total quantity of gas vented and/or burned as part of production and 
processing operations (but not as fuel). 

Flow Test An operation on a well designed to demonstrate the existence of 
recoverable petroleum in a reservoir by establishing flow to the surface 
and/or to provide an indication of the potential productivity of that reservoir 
(such as a wireline formation test). May also demonstrate the potential of 
certain completion techniques, particularly in unconventional reservoirs. 

Fluid Contacts The surface or interface in a reservoir separating two regions characterized 
by predominant differences in fluid saturations. Because of capillary and 
other phenomena, fluid saturation change is not necessarily abrupt or 
complete, nor is the surface necessarily horizontal. 

Forecast Case A descriptor applied to a scenario when production and associated cash-
flow estimates are based on those conditions (including costs and product 
price schedules, inflation indexes, and market factors) forecast by the 
evaluator to reasonably exist throughout the evaluation life (i.e., defined 
conditions). Inflation or deflation adjustments are made to costs and 
revenues over the evaluation period. 

Gas Balance In gas production operations involving multiple working interest owners, 
maintaining a statement of volumes attributed to each, depending on each 
owner’s portion received. Imbalances may occur that must be monitored 
over time and eventually balanced in accordance with accepted accounting 
procedures. 

Gas Cap Gas Free natural gas that overlies and is in contact with crude oil in the 
reservoir. It is a subset of associated gas. 
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Gas Hydrates Naturally occurring crystalline substances composed of water and gas, in 
which a solid water lattice accommodates gas molecules in a cage-like 
structure or clathrate. At conditions of standard temperature and pressure, 
one volume of saturated methane hydrate will contain as much as 164 
volumes of methane gas. Gas hydrates are included in unconventional 
resources, but the technology to support commercial maturity has yet to be 
developed. 

Gas/Oil Ratio Ratio that is calculated using measured natural gas and crude oil volumes 
at stated conditions. The gas/oil ratio may be the solution gas/oil ratio, Rs ; 
produced gas/oil ratio, Rp ; or another suitably defined ratio of gas 
production to oil production. 

Geostatistical 
Methods 

A variety of mathematical techniques and processes dealing with the 
collection, methods, analysis, interpretation, and presentation of large 
quantities of geoscience and engineering data to (mathematically) describe 
the variability and uncertainties within any reservoir unit or pool, specifically 
related here to resources estimates. 

High Estimate With respect to resources categorization, this is considered to be an 
optimistic estimate of the quantity that will actually be recovered from an 
accumulation by a project. If probabilistic methods are used, there should 
be at least a 10% probability (P10) that the quantities actually recovered 
will equal or exceed the high estimate. 

Hydrates See Gas Hydrates. 

Hydrocarbons Hydrocarbons are chemical compounds consisting wholly of hydrogen and 
carbon molecules. 

Improved 
Recovery 

The extraction of additional petroleum, beyond primary recovery, from 
naturally occurring reservoirs by supplementing the natural forces in the 
reservoir. It includes waterflooding and gas injection for pressure 
maintenance, secondary processes, tertiary processes, and any other 
means of supplementing natural reservoir recovery processes. Improved 
recovery also includes thermal and chemical processes to improve the in-
situ mobility of viscous forms of petroleum. (Also called enhanced 
recovery.) 

Injection The forcing, pumping, or natural flow of substances into a porous and 
permeable subsurface rock formation. Injected substances can include 
either gases or liquids. 

Justified for 
Development 

A development project that has reasonable forecast commercial conditions 
at the time of reporting and there are reasonable expectation that all 
necessary approvals/contracts will be obtained. A project maturity sub-
class of Reserves. 

Kerogen The naturally occurring, solid, insoluble organic material that occurs in 
source rocks and can yield oil upon heating. Kerogen is also defined as the 
fraction of large chemical aggregates in sedimentary organic matter that is 
insoluble in solvents (in contrast, the fraction that is soluble in organic 
solvents is called bitumen). (See also Oil Shales.) 

Known 
Accumulation 

An accumulation that has been discovered. 

Lead A project associated with a potential accumulation that is currently poorly 
defined and requires more data acquisition and/or evaluation to be 
classified as a Prospect. A project maturity sub-class of Prospective 
Resources. 



P5289 Maari and Manaia 

03 March 2021 

 

  

85 

Learning Curve Demonstrated improvements over time in performance of a repetitive task 
that results in efficiencies in tasks to be realized and/or in reduced time to 
perform and ultimately in cost reductions. 

Likelihood Likelihood (the estimated probability or chance) is equal (1- risk). (See 
Probability and Risk.) 

Low/Best/High 
Estimates 

Reflects the range of uncertainty as a reasonable range of estimated 
potentially recoverable quantities. 

Low Estimate With respect to resources categorization, this is a conservative estimate of 
the quantity that will actually be recovered from the accumulation by a 
project. If probabilistic methods are used, there should be at least a 90% 
probability (P90) that the quantities actually recovered will equal or exceed 
the low estimate. 

Lowest Known 
Hydrocarbons 
(LKH) 

The deepest documented occurrence of a producible hydrocarbon 
accumulation as interpreted from well log, flow test, pressure 
measurement, core data, or other conclusive and reliable evidence. 

Market A consumer or group of consumers of a product that has been obtained 
through purchase, barter, or contractual terms. 

Marketable 
Quantities 

Those quantities of hydrocarbons that are estimated to be producible from 
petroleum accumulations and that will be consumed by the market. (Also 
referred to as marketable products.) 

Mean The sum of a set of numerical values divided by the number of values in 
the set. 

Measurement The process of establishing quantity (volume, mass, or energy content) 
and quality of petroleum products delivered to a reference point under 
conditions defined by delivery contract or regulatory authorities. 

Mineral Lease An agreement in which a mineral owner (lessor) grants an entity (lessee) 
rights. Such rights can include (1) a fee ownership or lease, concession, or 
other interest representing the right to extract oil or gas subject to such 
terms as may be imposed by the conveyance of the lease; (2) royalty 
interests, production payments payable in oil or gas, and other non-
operating interests in properties operated by others; and/or (3) those 
agreements with foreign governments or authorities under which a 
reporting entity participates in the operation of the related properties or 
otherwise serves as producer of the underlying reserves (as opposed to 
being an independent purchaser, broker, dealer, or importer). 

Monte Carlo 
Simulation 

A type of stochastic mathematical simulation that randomly and repeatedly 
samples input distributions (e.g., reservoir properties) to generate a 
resulting distribution (e.g., recoverable petroleum quantities). 

Multi-Scenario 
Method 

An extension of the deterministic scenario method. In this case, a 
significant number of discrete deterministic scenarios are developed by the 
evaluator, with each scenario leading to a single deterministic outcome. 
Probabilities may be assigned to each discrete input assumption from 
which the probability of the scenario can be obtained; alternatively, each 
outcome may be assumed to be equally likely. 
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Natural Bitumen The portion of petroleum that exists in the semi-solid or solid phase in 
natural deposits. In its natural state, it usually contains sulfur, metals, and 
other non- hydrocarbons. Natural bitumen has a viscosity greater than 
10,000 mPa·s (or 10,000 cp) measured at original temperature in the 
deposit and atmospheric pressure, on a gas free basis. In its natural 
viscous state, it is not normally recoverable at commercial rates through a 
well and requires the implementation of improved recovery methods such 
as steam injection. Natural bitumen generally requires upgrading before 
normal refining. 

Natural Gas Portion of petroleum that exists either in the gaseous phase or is in solution 
in crude oil in a reservoir, and which is gaseous at atmospheric conditions 
of pressure and temperature. Natural gas may include some amount of 
non- hydrocarbons. 

Natural Gas 
Liquids (NGLs) 

A mixture of light hydrocarbons that exist in the gaseous phase in the 
reservoir and are recovered as liquids in gas processing plants. NGLs 
differ from condensate in two principal respects: (1) NGLs are extracted 
and recovered in gas plants rather than lease separators or other lease 
facilities, and (2) NGLs include very light hydrocarbons (ethane, propane, 
or butanes) as well as the pentanes-plus that are the main constituents of 
condensates. 

Net Entitlement That portion of future production (and thus resources) legally accruing to 
an entity under the terms of the development and production contract or 
license. Under the terms of PSCs, the producers have an entitlement to a 
portion of the production. This entitlement, often referred to as “net 
entitlement” or “net economic interest” is estimated using a formula based 
on the contract terms incorporating costs and profits. 

Net Pay The portion (after applying cutoffs) of the thickness of a reservoir from 
which petroleum can be produced or extracted. Value is referenced to a 
true vertical thickness measured. 

Net Revenue 
Interest 

An entity’s revenue share of petroleum sales after deduction of royalties or 
share of production owing to others under applicable lease and fiscal 
terms. (See also Entitlement and Net Entitlement) 

Netback 
Calculation 

Term used in the hydrocarbon product price determination at reference 
point to reflect the revenue of one unit of sales after the costs associated 
with bringing the product to a market (e.g., transportation and processing) 
are removed. 

Non-
Hydrocarbon 
Gas 

Associated gases such as nitrogen, carbon dioxide, hydrogen sulfide, and 
helium that are present in naturally occurring petroleum accumulations. 

Non-Sales That portion of estimated recoverable or produced quantities that will not 
be included in sales as contractually defined at the reference point. Non-
sales include quantities CiO, flare, and surface losses, and may include 
non- hydrocarbons. 

Oil Sands Sand deposits highly saturated with natural bitumen. Also called “tar 
sands.” Note that in deposits such as the western Canada oil sands, 
significant quantities of natural bitumen may be hosted in a range of 
lithologies, including siltstones and carbonates. 

Oil Shales Shale, siltstone, and marl deposits highly saturated with kerogen. Whether 
extracted by mining or in-situ processes, the material must be extensively 
processed to yield a marketable product (synthetic crude oil). (Often called 
kerogen shale.) 
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On Production A project maturity sub-class of Reserves that reflects the operational 
execution phase of one or multiple development projects with the Reserves 
currently producing or capable of producing. Includes Developed 
Producing and Developed Non-Producing Reserves. 

Overlift/Underlift Production entitlements received that vary from contractual terms resulting 
in overlift or underlift positions. This can occur in annual records because 
of the necessity for companies to lift their entitlement in parcel sizes to suit 
the available shipping schedules as agreed upon by the parties. At any 
given financial year- end, a company may be in overlift or underlift. Based 
on the production matching the company’s accounts, production should be 
reported in accord with and equal to the liftings actually made by the 
company during the year and not on the production entitlement for the 
year. 

P1 Denotes Proved Reserves. P1 is equal to 1P. 

P2 Denotes Probable Reserves. 

P3 Denotes Possible Reserves. 

Penetration The intersection of a wellbore with a reservoir. 

Petroleum Defined as a naturally occurring mixture consisting of hydrocarbons in the 
gaseous, liquid, or solid phase. Petroleum may also contain non-
hydrocarbon compounds, common examples of which are carbon dioxide, 
nitrogen, hydrogen sulfide, and sulfur. In rare cases, non-hydrocarbon 
content of petroleum can be greater than 50%. 

Petroleum 
Initially-in-Place 
(PIIP) 

The total quantity of petroleum that is estimated to exist originally in 
naturally occurring reservoirs, as of a given date. Crude oil in-place, natural 
gas in-place, and natural bitumen in-place are defined in the same manner. 

Pilot Project A small-scale test or trial operation used to assess technology, including 
recovery processes, for commercial application in a specific reservoir. 

Play A project associated with a prospective trend of potential prospects, but 
which requires more data acquisition and/or evaluation to define specific 
Leads or Prospects. A project maturity sub-class of Prospective 
Resources. 

Pool An individual and separate accumulation of petroleum in a reservoir within 
a field. 

Possible 
Reserves 

An incremental category of estimated recoverable quantities associated 
with a defined degree of uncertainty. Possible Reserves are those 
additional reserves that analysis of geoscience and engineering data 
suggest are less likely to be recoverable than Probable Reserves. The total 
quantities ultimately recovered from the project have a low probability to 
exceed the sum of Proved plus Probable plus Possible (3P), which is 
equivalent to the high estimate scenario. When probabilistic methods are 
used, there should be at least a 10% probability that the actual quantities 
recovered will equal or exceed the 3P estimate. 

Primary 
Recovery 

The extraction of petroleum from reservoirs using only the natural energy 
available in the reservoirs to move fluids through the reservoir rock to other 
points of recovery. 

Probability The extent to which an event is likely to occur, measured by the ratio of the 
favorable cases to the whole number of cases possible. PRMS convention 
is to quote cumulative probability of exceeding or equaling a quantity where 
P90 is the small estimate and P10 is the large estimate. (See also 
Uncertainty.) 
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Probabilistic 
Method 

The method of estimation of resources is called probabilistic when the 
known geoscience, engineering, and economic data are used to generate 
a continuous range of estimates and their associated probabilities. 

Probable 
Reserves 

An incremental category of estimated recoverable quantities associated 
with a defined degree of uncertainty. Probable Reserves are those 
additional Reserves that are less likely to be recovered than Proved 
Reserves but more certain to be recovered than Possible Reserves. It is 
equally likely that actual remaining quantities recovered will be greater than 
or less than the sum of the estimated Proved plus Probable Reserves (2P). 
In this context, when probabilistic methods are used, there should be at 
least a 50% probability that the actual quantities recovered will equal or 
exceed the 2P estimate. 

Production The cumulative quantities of petroleum that have been recovered at a 
given date. Production can be reported in terms of the sales product 
specifications, but project evaluation requires that all production quantities 
(sales and non-sales), as measured to support engineering analyses 
requiring reservoir voidage calculations, are recognized. 

Production 
Forecast 

A forecasted schedule of production over time. For Reserves, the 
production forecast reflects a specific development scenario under a 
specific recovery process, a certain number and type of wells and 
particular facilities and infrastructure. When forecasting Contingent or 
Prospective Resources, more than one project scope (e.g., wells and 
facilities) is frequently carried to determine the range of the potential 
project and its uncertainty together with the associated resources defining 
the low, best, and high production forecasts. The uncertainty in resources 
estimates associated with a production forecast is usually quantified by 
using at least three scenarios or cases of low, best, and high, which lead to 
the resources classifications of, respectively, 1P, 2P, 3P and 1C, 2C, 3C or 
1U,2U and 3U. 

Production- 
Sharing 
Contract (PSC) 

A contract between a contractor and a host government in which the 
contractor typically bears the risk and costs for exploration, development, 
and production. In return, if exploration is successful, the contractor is 
given the opportunity to recover the incurred investment from production, 
subject to specific limits and terms. Ownership of petroleum in the ground 
is retained by the host government; however, the contractor normally 
receives title to the prescribed share of the quantities as they are 
produced. (Also termed production-sharing agreement (PSA). 

Project A defined activity or set of activities that provides the link between the 
petroleum accumulation’s resources sub-class and the decision-making 
process, including budget allocation. A project may, for example, constitute 
the development of a single reservoir or field, an incremental development 
in a larger producing field, or the integrated development of a group of 
several fields and associated facilities (e.g. compression) with a common 
ownership. In general, an individual project will represent a specific 
maturity level (sub-class) at which a decision is made on whether or not to 
proceed (i.e., spend money), suspend, or remove. 

There should be an associated range of estimated recoverable resources 
for that project. (See also Development Plan.) 

Property A defined portion of the Earth’s crust wherein an entity has contractual 
rights to extract, process, and market specified in-place minerals (including 
petroleum). In general, defined as an area but may have depth and/or 
stratigraphic constraints. May also be termed a lease, concession, or 
license. 
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Prospect A project associated with an undrilled potential accumulation that is 
sufficiently well defined to represent a viable drilling target. A project 
maturity sub-class of Prospective Resources. 

Prospective 
Resources 

Those quantities of petroleum estimated, as of a given date, to be 
potentially recoverable from undiscovered accumulations by application of 
future development projects. 

Proved 
Reserves 

An incremental category of estimated recoverable quantities associated 
with a defined degree of uncertainty. Proved Reserves are those quantities 
of petroleum that, by analysis of geoscience and engineering data, can be 
estimated with reasonable certainty to be commercially recoverable, from a 
given date forward, from known reservoirs and under defined economic 
conditions, operating methods, and government regulations. If deterministic 
methods are used, the term “reasonable certainty” is intended to express a 
high degree of confidence that the quantities will be recovered. If 
probabilistic methods are used, there should be at least a 90% probability 
that the quantities actually recovered will equal or exceed the estimate. 

Pure Service 
Contract 

Agreement between a contractor and a host government that typically 
covers a defined technical service to be provided or completed during a 
specific time period. The service company investment is typically limited to 
the value of equipment, tools, and expenses for personnel used to perform 
the service. In most cases, the service contractor’s reimbursement is fixed 
by the contract’s terms with little exposure to either project performance or 
market factors. No Reserves or Resources can be attributed to these 
activities. 

Qualified 
Reserves 
Auditor 

A reserves evaluator who (1) has a minimum of ten years of practical 
experience in petroleum engineering or petroleum production geology, with 
at least five years of such experience being in responsible charge of the 
estimation and evaluation of Reserves information; and (2) either (a) has 
obtained from a college or university of recognized stature a bachelor’s or 
advanced degree in petroleum engineering, geology, or other discipline of 
engineering or physical science or (b) has   received, and is maintaining in 
good standing, a registered or certified professional engineer’s license or a 
registered or certified professional geologist’s license, or the equivalent, 
from an appropriate governmental authority or professional organization. 
(see SPE 2007 “Standards Pertaining to the Estimating and Auditing of Oil 
and Gas Reserves Information”) 

Qualified 
Reserves 
Evaluator 

A reserves evaluator who (1) has a minimum of five years of practical 
experience in petroleum engineering or petroleum production geology, with 
at least three years of such experience being in the estimation and 
evaluation of Reserves information; and (2) either (a) has obtained from a 
college or university of recognized stature a bachelor’s or advanced degree 
in petroleum engineering, geology, or other discipline of engineering or 
physical science or (b) has  received, and is maintaining in good standing, 
a registered or certified professional engineer’s license or a registered or 
certified professional geologist’s license, or the equivalent, from an 
appropriate governmental authority or professional organization. (modified 
from SPE 2007 “Standards Pertaining to the Estimating and Auditing of Oil 
and Gas Reserves Information”) 

Range of 
Uncertainty 

The range of uncertainty of the in-place, recoverable, and/or potentially 
recoverable quantities; may be represented by either deterministic 
estimates or by a probability distribution. (See Resources Categories.) 

Raw Production All components, whether hydrocarbon or other, produced from the well or 
extracted from the mine (hydrocarbons, water, impurities such as non- 
hydrocarbon gases, etc.). 



P5289 Maari and Manaia 

03 March 2021

 

 

90 

Reasonable 
Certainty 

If deterministic methods for estimating recoverable resources quantities are 
used, then reasonable certainty is intended to express a high degree of 
confidence that the estimated quantities will be recovered. Typically 
attributed to Proved Reserves or 1C Resources quantities. 

Reasonable 
Expectation 

Indicates a high degree of confidence (low risk of failure) that the project 
will proceed with commercial development or the referenced event will 
occur. (Differs from reasonable certainty, which applies to resources 
quantity technical confidence, while reasonable expectation relates to 
commercial confidence.). 

Recoverable 
Resources 

Those quantities of hydrocarbons that are estimated to be producible by 
the project from either discovered or undiscovered accumulations. 

Recovery 
Efficiency 

A numeric expression of that portion (expressed as a percentage) of in-
place quantities of petroleum estimated to be recoverable by specific 
processes or projects, most often represented as a percentage. It is 
estimated using the recoverable resources divided by the hydrocarbons 
initially in-place. It is also referenced to timing; current and ultimate (or 
estimated ultimate) are descriptors applied to reference the stage of the 
recovery. (Also called recovery factor.) 

Reference Point A defined location within a petroleum extraction and processing operation 
where quantities of produced product are measured under defined 
conditions before custody transfer (or consumption). Also called point of 
sale, terminal point, or custody transfer point. 

Report The presentation of evaluation results within the entity conducting the 
assessment. Should not be construed as replacing requirements for public 
disclosures under guidelines established by regulatory and/or other 
government agencies. 

Reserves Those quantities of petroleum anticipated to be commercially recoverable 
by application of development projects to known accumulations from a 
given date forward under defined conditions. Reserves must satisfy four 
criteria: they must be discovered, recoverable, commercial, and remaining 
(as of a given date) based on the development project(s) applied. 

Reservoir A subsurface rock formation that contains an individual and separate 
natural accumulation of petroleum that is confined by impermeable 
barriers, pressure systems, or fluid regimes (conventional reservoirs), or is 
confined by hydraulic fracture barriers or fluid regimes (unconventional 
reservoirs). 

Resources Term used to encompass all quantities of petroleum (recoverable and 
unrecoverable) naturally occurring in an accumulation on or within the 
Earth’s crust, discovered and undiscovered, plus those quantities already 
produced. Further, it includes all types of petroleum whether currently 
considered conventional or unconventional. (See Total Petroleum Initially-
in-Place.) 

Resources 
Categories 

Subdivisions of estimates of resources to be recovered by a project(s) to 
indicate the associated degrees of uncertainty. Categories reflect 
uncertainties in the total petroleum remaining within the accumulation (in-
place resources), that portion of the in-place petroleum that can be 
recovered by applying a defined development project or projects, and 
variations in the conditions that may impact commercial development (e.g., 
market availability and contractual changes). The resource quantity 
uncertainty range within a single resources class is reflected by either  the 
1P, 2P, 3P, Proved, Probable, Possible, or 1C, 2C, 3C or 1U, 2U, 3U 
resources categories. 
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Resources 
Classes 

Subdivisions of resources that indicate the relative maturity of the 
development projects being applied to yield the recoverable quantity 
estimates. Project maturity may be indicated qualitatively by allocation to 
classes and sub-classes and/or quantitatively by associating a project’s 
estimated likelihood of commerciality. 

Resources Type Describes the accumulation and is determined by the combination of the 
type of hydrocarbon and the rock in which it occurs. 

Revenue-
Sharing 
Contract 

Contracts that are very similar to the PSCs with the exception of contractor 
payment in these contracts, the contractor usually receives a defined share 
of revenue rather than a share of the production. 

Risk The probability of loss or failure. Risk is not synonymous with uncertainty. 
Risk is generally associated with the negative outcome, the term “chance” 
is preferred for general usage to describe the probability of a discrete event 
occurring. 

Risk and 
Reward 

Risk and reward associated with oil and gas production activities are 
attributed primarily from the variation in revenues cause by technical and 
economic risks. The exposure to risk in conjunction with entitlement rights 
is required to support an entity’s resources recognition. Technical risk 
affects an entity’s ability to physically extract and recover hydrocarbons 
and is usually dependent on a number of technical parameters. Economic 
risk is a function of the success of a project and is critically dependent on 
cost, price, and political or other economic factors. 

Risk Service 
Contract (RSC) 

Agreements that are very similar to the production-sharing agreements in 
that the risk is borne by the contractor but the mechanism of contractor 
payment is different. With a RSC, the contractor usually receives a defined 
share of revenue rather than a share of the production. 

Royalty A type of entitlement interest in a resource that is free and clear of the 
costs and expenses of development and production to the royalty interest 
owner. A royalty is commonly retained by a resources owner (lessor/host) 
when granting rights to a producer (lessee/contractor) to develop and 
produce that resource. Depending on the specific terms defining the 
royalty, the payment obligation may be expressed in monetary terms as a 
portion of the proceeds of production or as a right to take a portion of 
production in-kind. The royalty terms may also provide the option to switch 
between forms of payment at discretion of the royalty owner. 

Sales The quantity of petroleum and any non-hydrocarbon product delivered at 
the custody transfer point (reference point) with specifications and 
measurement conditions as defined in the sales contract and/or by 
regulatory authorities. 

Shale Gas Although the terms shale gas and tight gas are often used interchangeably 
in public discourse, shale formations are only a subset of all low-
permeability tight formations, which include sandstones and carbonates, as 
well as shales, as sources of tight gas production 

Shale Oil Although the terms shale oil and tight oil are often used interchangeably in 
public discourse, shale formations are only a subset of all low-permeability 
tight formations, which include sandstones and carbonates, as well as 
shales, as sources of tight oil production 

Shut-In 
Resources 

Resources planned to be recovered from (1) completion intervals that are 
open at the time of the estimate, but which have not started producing; (2) 
wells that were shut-in for market conditions or pipeline connections; or (3) 
wells not capable of production for mechanical reasons that can be 
remediated at a limited cost compared to the cost of the well. 
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Split 
Classification 

A single project should be uniquely assigned to a sub-class along with its 
uncertainty range, For example, a project cannot have quantities 
categorized as 1C, 2P, and 3P. This is referred to as “split classification.” If 
there are differing commercial conditions, separate sub-classes should be 
defined. 

Split Conditions The uncertainty in recoverable quantities is assessed for each project 
using resources categories. The assumed commercial conditions are 
associated with resource classes or sub-classes and not with the 
resources categories. For example, the product price assumptions are 
those assumed when classifying projects as Reserves, and a different 
price would not be used for assessing Proved versus Probable reserves. 
That would be referred to as “split conditions.” 

Stochastic Adjective defining a process involving or containing a random variable or 
variables or involving likelihood or probability, such as a stochastic 
simulation. 

Sub-Commercial A project subdivision that is applied to discovered resources that occurs if 
either the technical or commercial maturity conditions of project have not 
yet been achieved. A project is sub-commercial if the degree of 
commitment is such that the accumulation is not expected to be developed 
and placed on production within a reasonable time-frame. Sub-commercial 
projects are classified as Contingent Resources. 

 

Sunk Cost Money spent before the effective date and that cannot be recovered by any 
future action. Sunk costs are not relevant to future business decisions 
because the cost will be the same regardless of the outcome of the 
decision. Sunk costs differ  from committed (obligated) costs, where there 
is a firm and binding agreement to spend specified amounts of money at 
specific times in the future (i.e., after the effective date). 

Synthetic Crude 
Oil 

A mixture of hydrocarbons derived by upgrading (i.e., chemically altering) 
natural bitumen from oil sands, kerogen from oil shales, or processing of 
other substances such as natural gas or coal. Synthetic crude oil may 
contain sulfur or other non-hydrocarbon compounds and has many 
similarities to crude oil. 

Taxes Obligatory contributions to the public funds, levied on persons, property, or 
income by governmental authority. 

Technical 
Forecast 

The forecast of produced resources quantities that is defined by applying 
only technical limitations (i.e., well-flow-loading conditions, well life, 
production facility life, flow-limit constraints, facility uptime, and the facility's 
operating design parameters). Technical limitations do not take into 
account the application of either an economic or license cut-off. (See also 
Technically Recoverable Resources). 

Technical 
Uncertainty 

Indication of the varying degrees of uncertainty in estimates of recoverable 
quantities influenced by the range of potential in-place hydrocarbon 
resources within the reservoir and the range of the recovery efficiency of 
the recovery project being applied. 

Technically 
Recoverable 
Resources 

Those quantities of petroleum producible using currently available 
technology and industry practices, regardless of commercial or 
accessibility considerations. 

Technology 
Under 
Development 

Technology that is currently under active development and that has not 
been demonstrated to be commercially viable. There should be sufficient 
direct evidence (e.g., a test project/pilot) to indicate that the technology 
may reasonably be expected to be available for commercial application. 
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Tight Gas Gas that is trapped in pore space and fractures in very low-permeability 
rocks and/or by adsorption on kerogen, and possibly on clay particles, and 
is released when a pressure differential develops. It usually requires 
extensive hydraulic fracturing to facilitate commercial production. Shale 
gas is a sub-type of tight gas. 

Tight Oil Crude oil that is trapped in pore space in very low-permeability rocks and 
may be liquid under reservoir conditions or become liquid at surface 
conditions. Extensive hydraulic fracturing is invariably required to facilitate 
commercial maturity and economic production. Shale oil is a sub-type of 
tight oil. 

Total Petroleum 
Initially-in-Place 

All estimated quantities of petroleum that are estimated to exist originally in 
naturally occurring accumulations, discovered and undiscovered, before 
production. 

Uncertainty The range of possible outcomes in a series of estimates. For recoverable 
resources assessments, the range of uncertainty reflects a reasonable 
range of estimated potentially recoverable quantities for an individual 
accumulation or a project. (See also Probability.) 

Unconventional 
Resources 

Unconventional resources exist in petroleum accumulations that are 
pervasive throughout a large area and lack well-defined OWC or GWC 
(also called “continuous-type deposits”). Such resources cannot be 
recovered using traditional recovery projects owing to fluid viscosity (e.g., 
oil sands) and/or reservoir permeability (e.g., tight gas/oil/CBM) that 
impede natural mobility.Moreover, the extracted petroleum may require 
significant processing before sale (e.g., bitumen upgraders). 

Undeveloped 
Reserves 

Those quantities expected to be recovered through future investments: (1) 
from new wells on undrilled acreage in known accumulations, (2) from 
deepening existing wells to a different (but known) reservoir, (3) from infill 
wells that will increase recovery, or (4) where a relatively large expenditure 
(e.g., when compared to the cost of drilling and completing a new well) is 
required to recomplete an existing well. 

Undiscovered 
Petroleum 
Initially-in-Place 

That quantity of petroleum estimated, as of a given date, to be contained 
within accumulations yet to be discovered. 

Unrecoverable 
Resources 

Those quantities of discovered or undiscovered PIIP that are assessed, as 
of a given date, to be unrecoverable by the currently defined project(s). A 
portion of these quantities may become recoverable in the future as 
commercial circumstances change, technology is developed, or additional 
data are acquired. The remaining portion may never be recovered owing to 
physical/chemical constraints represented by subsurface interaction of 
fluids and reservoir rocks. 

Upgrader A general term applied to processing plants that convert extra-heavy crude 
oil and natural bitumen into lighter crude and less viscous synthetic crude 
oil. While the detailed process varies, the underlying concept is to remove 
carbon through coking or to increase hydrogen by hydrogenation 
processes using catalysts. 

Wet Gas Natural gas from which no liquids have been removed before the reference 
point. The wet gas is accounted for in resources assessments, and there is 
no separate accounting for contained liquids. It should be recognized that 
this is a resources assessment definition and not a phase behavior 
definition. 

Working Interest An entity’s equity interest in a project before reduction for royalties or 
production share owed to others under the applicable fiscal terms. 
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Appendix 2: Nomenclature  
 

1P Proved 

2P Proved + Probable 

3P Proved + Probable +Possible 

ABEX abandonment cost 

API American Petroleum Institute 

Bg gas formation volume factor, in scf/rcf 

BHA bottom hole assembly 

Bo oil formation volume factor, in rb/stb 

Bscf thousands of millions of standard cubic feet 

C&P cased and perforated 

CGR condensate gas ratio 

CO2 carbon dioxide 

CoP cessation of production 

CPI computer processed interpretation 

CTD coiled tubing drilling 

DCA decline curve analysis 

DST drill stem test 

Eg gas expansion factor 

ELT economic limit test 

ESP Electrical submersible pumps 

ERD extended reach drilling 

FBHP flowing bottom hole pressure 

FDP field development plan 

FMB flowing material balance 

FPSO floating production storage and offloading vessel 

ft feet 

FTHP flowing tubing head pressure 

FVF formation volume factor 

FWL free water level 

GDT gas down to 

GEF gas expansion factor 

GIIP gas initially in place 
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GOC gas oil contact 

GOR gas oil ratio 

GRV gross rock volume 

GSA gas sales agreement 

GWC gas water contact 

H2S hydrogen sulphide 

HIIP hydrocarbons initially in place 

HLV Heavy Lift Vessel 

HPHT high pressure, high temperature 

ICV interval control valve 

kh permeability thickness 

km kilometres 

Kr  relative permeability 

LNG liquefied natural gas 

LPG liquefied petroleum gas 

LTC long term compression 

m metre 

M MM thousands and millions respectively 

MD measured depth 

md or mD millidarcy 

MDRKB measured depth below Kelly Bushing 

MDT modular dynamic tester 

MSL mean sea level 

mss metres subsea 

N2 nitrogen 

NAG non-associated gas 

NBP National Balancing Point 

NPV xx net present value at xx discount rate 

NTG net to gross ratio 

NUI normally unmanned installation 

ODT oil down to 

OPEX operating cost 

OWC oil water contact 

P90 
low case (probabilistic) estimate (there should be a 90% probability of exceeding 
this estimate) 
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P50 
mid or best case (probabilistic) estimate (there should be a 50% probability of 
exceeding this estimate) 

P10 
high case (probabilistic) estimate (there should be a 10% probability of exceeding 
this estimate) 

Pb saturation, or bubble point, pressure 

Phi porosity 

Phie effective porosity 

Phit total porosity 

PI productivity index, in stb/d/psi for oil or MMscf/d/psi or Mscf/d/psi for gas 

PMP petroleum mining permit 

POD plan of development 

Possible Possible, as defined in Appendix 1 

Probable Probable, as defined in Appendix 1 

Proved Proved, as defined in Appendix 1  

PSA production sharing agreement 

PSDM post stack depth migration 

PSTM post stack time migration 

PVT pressure volume temperature experiment 

RMS root mean square 

SPA sales and purchase agreement 

rb reservoir barrels 

RCA routine core analysis 

rcf cubic feet at reservoir conditions 

RFT repeat formation tester 

Rs solution gas oil ratio 

scf 
standard cubic feet measured at 14.7 pounds per square inch and 60 degrees 
Fahrenheit 

SNA sum of negative amplitudes 

ss sub-sea 

stb  
stock tank barrel (42 US gallons measured at 14.7 pounds per square inch and 60 
degrees Fahrenheit) 

STOIIP stock tank oil initially in place 

Sw water saturation 

Swc connate water saturation 

TD total depth 

THP tubing head pressure 

TVD true vertical depth 
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TVDSS true vertical depth sub-sea 

TWT two way time 

WGR water gas ratio 

WHP well head platform 

WOR water oil ratio 

WUT water up to 
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22 March 2021 

 

The Directors  

Jadestone Energy Inc.  

3 Anson Road 

#13-01 Springleaf Tower 

Singapore 079909 

 

The Directors  

Jadestone Energy Plc 

Suite 1, 3rd Floor 11 – 12, St James’s Square 

London, United Kingdom 

(the “Company”) 

 

Stifel Nicolaus Europe Limited  

150 Cheapside  

London, EC2V 6ET 

 

Dear Sir/Madam, 

RE: P5289 – 2020 Year-End Reserves Report for the Montara Development and Stag 
Field 
 

In accordance with your instructions, ERC Equipoise Pte Ltd (“ERCE”) prepared a Competent 

Person’s Report (“CPR”) dated 17 March 2021 discussing the audit results of the performance 

and reserves of the Montara Development held by Jadestone Energy Inc (“Jadestone”), 

located in the Timor Sea, offshore Australia (“Montara”), and a review of the performance and 

reserves of the Stag field, located in the Carnavon Basin, offshore West Australia (“Stag”). 

ERCE prepared the independent estimates as of 31 December 2020 of the reserves 

associated with the Montara and Stag fields. ERCE has used information and data provided 

by Jadestone available up to 31 December 2020 (“Effective Date”). So far as we are aware, 

having made reasonable enquiries and having received confirmation as such from the 

Company, there have been no material changes in the volumes reported (except for resources 

which have depleted in line with production) from the Effective Date to the date of this letter 

which would require any amendment to this CPR. 

ERCE understands that (the parent holding company for) Jadestone is a reporting issuer in 

Canada and is admitted to trading on the AIM Market of the London Stock Exchange (LSE 

AIM). The CPR is prepared to the standard for classification and reporting laid out in the 

Canadian Oil and Gas Evaluation (“COGE”) Handbook for filing in Canada. 

ERCE is aware that reporting formats differ between COGE and AIM but the way reserves are 

evaluated are identical. ERCE further notes that there is no material change between the 
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COGE Handbook and the June 2018 SPE/WPC/AAPG/ SPEE/SEG/SPWLA/EAGE Petroleum 

Resources Management System (PRMS). Therefore, we have prepared this additional 

document to be published in accordance with the AIM Rules, with tables presented in format 

acceptable by AIM, along with the CPR in a format suitable for COGE. These Tables are listed 

below in Table 1 and Table 2. 

Use of the Report 

ERCE has been informed by the Company and Jadestone that the Company is intending to 

publish a AIM Admission Document and to seek admission to trading of the Company’s shares 

on the London Stock Exchange’s AIM Market (“AIM”) (“Admission”) as required under the AIM 

Rules for Companies and that as part of this it is required to include a report on the Company’s 

reserves and resources in relation to the Montara and Stag Fields..   

ERCE accepts responsibility for this CPR and for all of the technical information that has been 

directly extracted from the CPR and reported in the AIM Admission Document to be released 

by the Company in connection with Admission and to be dated around the same date as this 

letter. 

ERCE declares that it has taken all reasonable care to ensure that the information contained 

in the CPR and included in the Admission Document is, to the best of its knowledge, in 

accordance with the facts and contains no omission likely to affect its import. 

In accordance with the AIM Rules for Companies, ERCE confirms that the presentation of 

information contained elsewhere in the Admission Document which relates to information in 

the CPR is accurate, balanced and not inconsistent with the CPR. 

Disclaimer 

ERCE has made every effort to ensure that the interpretations, conclusions and 

recommendations presented in this report are accurate and reliable in accordance with good 

industry practice. Save as otherwise set out in this CPR, ERCE does not, however, guarantee 

the correctness of any such interpretations and shall not be liable or responsible for any loss, 

costs, damages or expenses incurred or sustained by anyone resulting from any interpretation 

or recommendation made by any of its officers, agents or employees. 

ERCE has used standard petroleum evaluation techniques in the generation of this report. 

These techniques combine geophysical and geological knowledge with assessments of 

porosity and permeability distributions, fluid characteristics, production performance and 

reservoir pressure. There is uncertainty in the measurement and interpretation of basic data. 

ERCE has estimated the degree of this uncertainty and determined the range of petroleum 

initially in place and recoverable hydrocarbon volumes. In applying these procedures and 

tests, nothing came to the attention of ERCE that would suggest that information provided by 

Jadestone was not complete and accurate. ERCE reserves the right to review all calculations 

referred to or included in this report and to revise the estimates in light of erroneous data 
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supplied or information existing but not made available which becomes known subsequent to 

the preparation of the CPR. Per our standard processes and as indicated on the cover sheet, 

ERCE conducts an internal review of the CPR prior to client delivery. 

The accuracy of any resources estimates is a function of the quality and quantity of available 

data and of engineering interpretation and judgment. While the resources estimates presented 

herein are considered reasonable, the estimates should be accepted with the understanding 

that reservoir performance subsequent to the date of the estimate may justify revision, either 

upward or downward. 

In the case of Contingent Resources or other gas resources presented in this report, there is 

no certainty that it will be commercially viable to produce any portion of the resources. 

No site visits were undertaken in the preparation of the CPR.  

Professional Qualifications 

ERCE is an independent consultancy specialising in geoscience evaluation, engineering and 

economic assessment. ERCE will receive a fee for the preparation of the report and this letter 

in accordance with normal professional consulting practices. This fee is not dependent on the 

findings of the CPR or on Admission and ERCE will receive no other benefit for the preparation 

of the CPR. ERCE does not have any pecuniary or other interests that could reasonably be 

regarded as capable of affecting its ability to provide an unbiased opinion in relation to the 

resources and reserves and the projections and assumptions included in the various technical 

studies completed by Jadestone, opined upon by ERCE and reported therein. 

Neither ERCE nor the Competent Person who is responsible for authoring the CPR, nor any 

Directors of ERCE have at the date of the report nor this letter, nor have had within the 

previous two years, any shareholding in Jadestone, the Company, the PSC or Stifel Nicolaus 

Europe Limited, or any other economic or beneficial interest (present or contingent) in any of 

the assets being reported on. ERCE is not a group, holding or associated company of 

Jadestone, the Company or Stifel Nicolaus Europe Limited. None of ERCE’s partners or 

officers are officers or proposed officers of any group, holding or associated company of the 

Company, Jadestone or Stifel Nicolaus Europe Limited. 

No Competent Person involved in the preparation of the CPR is an officer, employee or 

proposed officer of Jadestone, the Company or any group, holding or associated company of 

Jadestone, the Company or Stifel Nicolaus Europe Limited. Consequently, ERCE, the 

Competent Person and the Directors of ERCE consider themselves to be independent of the 

Company, Jadestone and Stifel Nicolaus Europe Limited, and their respective directors and 

senior management.  

ERCE has the relevant and appropriate qualifications, experience and technical knowledge to 

appraise professionally and independently the assets. 
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The work has been supervised by Mr Adam Becis, Principal Reservoir Engineer at ERCE, 

who has over 14 years of experience in the oil and gas industry. He is a member of the Society 

of Petroleum Engineers and also a member of the Society of Petroleum Evaluation Engineers. 

This report is addressed to Jadestone, the Company and Stifel Nicolaus Europe Limited. 

ERCE understands that this report will be included as part of the AIM Schedule 1 

Announcement to be published by Jadestone (the “Admission Document”). For the purposes 

of the AIM Rules for Companies, ERCE is responsible for this report as part of the Admission 

Document and declares that it has taken all reasonable care to ensure that the information 

contained in this report is, to the best of its knowledge, in accordance with the facts and 

contains no omission likely to affect its import. 

Yours faithfully 

 

 

Adam Becis 

Principal Engineer, ERCE  
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Table 1: Summary Table of Jadestone’s License Interest in Montara Development (comprising the 
Montara, Skua, Swift and Swallow Fields) & Stag Field  

Asset Operator 
Working 
Interest 

Status 
Licence 
Expiry 

License 
Area 
(km2) 

Comments 

 

Australia/ 
AC/L7/ 

Montara 
Jadestone 100% Production 

No 
definitive 

expiry 
252 

Current production ~5,352 stb/d,  
47,863 MScf/d 

Peak production ~ 15,037 stb/d,  
50,041 Mscf/d 

 

 

 
Australia/ 

AC/L8/ Skua, 
Swift and 
Swallow 

Jadestone 100% Production 
No 

definitive 
expiry 

420 

Current production ~4,143 stb/d,  
3,998 Mscf/d 

Peak production ~41,998 stb/d,  
59,843 Mscf/d 

 

 

 

Australia/ 
WA-15-L/ 

Stag 
Jadestone 100% Production 2039 160 

Current production ~ 2,535 stb/d,  
1,160 Mscf/d 

Peak production ~ 11950 stb/d,  
5,560 scf/d 

 

 

 
 

Table 2: Summary Table of Jadestone’s Reserves in Montara Development & Stag Field  

Reserves as 
of 31 

December 
2020 

Gross Net attributable 

Operator 
Proved  

Proved & 
Probable 

Proved, 
Probable 

& 
Possible 

Proved  
Proved & 
Probable 

Proved, 
Probable 

& 
Possible 

Montara 
Development 
Oil Reserves 

(MMstb) 

13.56 23.45 35.00 13.56 23.45 35.00 Jadestone 

Stag Field Oil 
Reserves 
(MMstb) 

9.61 13.65 19.37 9.61 13.65 19.37 Jadestone 

Total for Oil 
(MMstb) 

23.17 37.10 54.37 23.17 37.10 54.37 Jadestone 
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PART 1  DATE OF STATEMENT 
 
Item 1.1  Relevant Dates 

1. The date of this report and statement is: March 17, 2021. 
2. The Effective Date of information provided in this statement is as of the Company’s most 

recently completed fiscal year ended: December 31, 2020. 
3. The Preparation Date of the information provided in this statement is March 12, 2021. 

 
 
PART 2  DISCLOSURE OF RESERVES DATA 
 
Jadestone Energy Inc. (the “Company” or “Jadestone”) holds permits to two producing assets, which are the 
Montara Development (100% interest) located in the Vulcan Sub-Basin of Australia and the Stag field (100% 
interest) located in the Dampier Sub-Basin of the Northern Carnavon Basin in Australia. The Montara Development 
consists of two production licenses, which include AC/L7 (Montara field) and AC/L8 (Skua, Swift and Swallow fields). 
The Stag field is located in production license WA-15-L. ERC Equipoise Ltd. (“ERC”), an independent qualified 
reserves evaluator had been appointed by the Company to perform an audit and a review on the light and medium 
crude oil combined and net present values of future net revenue of the Montara Development and the Stag Field 
respectively.  
 
The following tables, based on ERC’s report entitled “2020 Year-End Reserves Report for the Montara Development 
and Stag Field” (the “ERC Report”), and prepared in accordance with the Canadian Oil and Gas Evaluation 
Handbook, show the estimated share of the Company’s light and medium crude oil combined associated with the 
properties and the net present value of estimated future net revenue for these reserves, using forecast prices and 
costs as indicated. The estimated future net revenue figures contained in the following tables do not necessarily 
represent the fair market value of the Company’s reserves. There is no assurance that the forecast price and cost 
assumptions contained in the ERC Report will be attained and variances could be material. Other assumptions 
relating to costs and other matters are included in the ERC Report. The recovery and reserve estimates of the 
Company’s oil and natural gas reserves stated herein are estimates only and there is no guarantee that the 
estimated reserves will be recovered. Actual reserves may be greater than or less than the estimates stated herein. 
Readers should note that the totals in the following tables may not add due to rounding. The estimates of reserves 
and future net revenue for individual properties may not reflect the same confidence level as estimates of reserves 
and future net revenue for all properties, due to the effects of aggregation. 



2 
 

 
Proved reserves are those reserves that can be estimated with a high degree of certainty to be recoverable. It is 
likely that the actual remaining quantities recovered will exceed the estimated proved reserves. 
 
Probable reserves are those additional reserves that are less certain to be recovered than proved reserves. It is 
equally likely that the actual remaining quantities recovered will be greater or less than the sum of the estimated 
proved plus probable reserves. 
 
Possible reserves are those additional reserves that are less certain to be recovered than probable reserves. It is 
unlikely that the actual remaining quantities recovered will exceed the sum of the estimated proved plus probable 
plus possible reserves. 
 
Disclosure provided herein in respect of boe (barrels of oil equivalent) may be misleading, particularly if used in 
isolation. A boe conversion ratio of six thousand cubic feet (6 Mcf) to one barrel (1 bbl) is based on an energy 
equivalency conversion method primarily applicable at the burner tip and does not represent a value equivalency at 
the wellhead. 
 
Certain information in this statement may constitute “analogous information” as defined in NI 51-101, including, but 
not limited to, information relating to areas with similar geological characteristics to the lands held by the Company. 
Such information is derived from a variety of publicly available information from government sources, regulatory 
agencies, public databases or other industry participants (as at the date stated therein) that the Company believes 
are predominantly independent in nature. The Company believes this information is relevant as it helps to define 
the reservoir characteristics in which the Company may hold an interest. The Company is unable to confirm that the 
analogous information was prepared by a qualified reserves evaluator or auditor and in accordance with the COGE 
Handbook. Such information is not an estimate of the reserves or resources attributable to lands held or to be held 
by the Company and there is no certainty that the reservoir data and economics information for the lands held by 
the Company will be similar to the information presented therein. The reader is cautioned that the data relied upon 
by the Company may be in error and/or may not be analogous to the Company’s land holdings. 
 

Table 1: Summary of Oil and Gas Reserves as of December 31, 2020 using Forecast Prices and Costs 

RESERVES CATEGORY 

RESERVES 

LIGHT AND MEDIUM 
CRUDE OIL 

HEAVY CRUDE OIL 
CONVENTIONAL 
NATURAL GAS 

NATURAL GAS LIQUIDS 

Gross  
(MMbbl) 

Net  
(MMbbl) 

Gross  
(MMbbl) 

Net  
(MMbbl) 

Gross  
(MMcf) 

Net  
(MMcf) 

Gross  
(MMbbl) 

Net  
(MMbbl) 

PROVED                 

Developed Producing 16.8 16.8 0 0 0 0 0 0 

Developed Non-Producing 0.0 0.0 0 0 0 0 0 0 

Undeveloped 6.4 6.4 0 0 0 0 0 0 

TOTAL PROVED 23.2 23.2 0 0 0 0 0 0 

PROBABLE 13.9 13.9 0 0 0 0 0 0 

TOTAL PROVED PLUS 

PROBABLE 
37.1 37.1 0 0 0 0 0 0 

POSSIBLE 17.3 17.3 0 0 0 0 0 0 

TOTAL PROVED PLUS 

PROBABLE PLUS POSSIBLE 
54.4 54.4 0 0 0 0 0 0 
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Table 2: Summary of Net Present Values of Future Net Revenue as of December 31, 2020 using Forecast Prices 
and Costs 

RESERVES CATEGORY 

NET PRESENT VALUES OF FUTURE NET REVENUE 

BEFORE INCOME TAXES DISCOUNTED AT (%/year) AFTER INCOME TAXES DISCOUNTED AT (%/year) 

UNIT VALUE 
BEFORE INCOME 
TAX DISCOUNTED 

AT 10%/year 

0 
(MM$) 

5 
(MM$) 

10 
(MM$) 

15 
(MM$) 

20 
(MM$) 

0 
(MM$) 

5 
(MM$) 

10 
(MM$) 

15 
(MM$) 

20 
(MM$) 

($/boe) 

PROVED                       

Developed Producing -121 33 113 155 176 -171 -13 70 114 137 7 

Developed Non-Producing - - - - - - - - - - - 

Undeveloped 85 85 75 65 55 9 17 14 9 4 12 

TOTAL PROVED -36 118 189 220 231 -162 4 84 123 141 8 

PROBABLE 556 519 453 390 338 395 382 334 286 245 32 

TOTAL PROVED PLUS 
PROBABLE 

521 637 641 610 569 234 385 418 408 386 17 

POSSIBLE 1,196 951 763 628 530 851 696 566 469 399 44 

TOTAL PROVED PLUS 
PROBABLE PLUS POSSIBLE 

1,716 1,588 1,404 1,237 1,099 1,085 1,081 983 877 784 26 

 
 
 

Table 3: Total Future Net Revenue (Undiscounted) as of December 31, 2020 using Forecast Prices and Costs 

RESERVES CATEGORY 
REVENUE 

(MM$) 
ROYALTIES 

(MM$) 

OPERATING 
COSTS 
(MM$) 

DEVELOPME
NT COSTS 

(MM$) 

ABANDONM
ENT AND 

RECLAMATIO
N COSTS 
(MM$) 

FUTURE NET 
REVENUE 
BEFORE 
INCOME 
TAXES 
(MM$) 

INCOME 
TAXES 
(MM$) 

FUTURE NET 
REVENUE 

AFTER 
INCOME 
TAXES 
(MM$) 

Proved Reserves 2,081 0 -1,303 -319 -519 -36 -126 -162 

Proved Plus Probable 

Reserves 
3,475 0 -1,987 -333 -566 521 -287 234 

Proved Plus Probable 

Plus Possible Reserves 
5,297 0 -2,578 -203 -605 1,716 -631 1,085 
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Table 4: Future Net Revenue by Production Group as of December 31, 2020 using Forecast Prices and Costs 

RESERVES 
CATEGORY 

PRODUCTION TYPE 

FUTURE NET 
REVENUE BEFORE 

INCOME TAXES 
(discounted at 

10%/year) 
(CAMM$) 

UNIT VALUE 
($/Mcf) 
($/bbl) 

Proved Reserves 

Bitumen - - 

Coal Bed Methane - - 

Conventional Natural Gas (including by-products but excluding solution gas and 
by-products from oil wells) 

- - 

Gas Hydrates - - 

Heavy Crude Oil - - 

Light and Medium Crude Oil (including solution gas and other by-products) 189 8.2 

Natural Gas Liquids (from both associated and non-associated gas sources) - - 

Heavy Oil - - 

Shale Gas - - 

Synthetic Crude Oil - - 

Synthetic Gas - - 

Tight Oil - - 

TOTAL 189 8.2 

Proved Plus 
Probable Reserves 

Bitumen 
- - 

Coal Bed Methane - - 

Conventional Natural Gas (including by-products but excluding solution gas and 
by-products from oil wells) 

- - 

Gas Hydrates - - 

Heavy Crude Oil - - 

Light and Medium Crude Oil (including solution gas and other by-products) 641 17.3 

Natural Gas Liquids (from both associated and non-associated gas sources) - - 

Heavy Oil - - 

Shale Gas - - 

Synthetic Crude Oil - - 

Synthetic Gas - - 

Tight Oil - - 

TOTAL 641 17.3 

Proved Plus 
Probable Plus 
Possible Reserves 

Bitumen 
- - 

Coal Bed Methane - - 

Conventional Natural Gas (including by-products but excluding solution gas and 
by-products from oil wells) 

- - 

Gas Hydrates - - 

Heavy Crude Oil - - 

Light and Medium Crude Oil (including solution gas and other by-products) 1,404 25.8 

Natural Gas Liquids (from both associated and non-associated gas sources) - - 

Heavy Oil - - 

Shale Gas - - 

Synthetic Crude Oil - - 

Synthetic Gas - - 

Tight Oil - - 

TOTAL 1,404 25.8 
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PART 3  PRICING ASSUMPTIONS 
 
Table 5 below summarized the forecast benchmark reference price and pricing assumptions provided to the 
Company by its independent reserves evaluators, ERC.  Product sale prices will reflect these reference prices with 
further adjustments for quality and transportation to point of sale. While ERC considered these forecasts reasonable 
at the time, users of forecasts should understand the inherently high uncertainty in forecasting any commodity or 
market. 

Table 5: Summary of Pricing and Inflation Rate Assumptions as of December 31, 2020 

Year 

Brent Oil Price ($CAD/bbl) INFLATION RATES (%/Year) 

Historical (average over year)     

2017 89   

2018 87   

2019 84   

2020 58   

Forecast Nominal, $ of the day   

2021 67 2.0 

2022 78 2.0 

2023 86 2.0 

2024 87 2.0 

2025 89 2.0 

Thereafter +2%/yr  

 
For the financial year ended December 31, 2020 the Company’s weighted average price received for oil was $CAD 
60.0 per bbl. 
 
 
PART 4 RECONCILIATION OF CHANGES IN RESERVES 
 
Item 4.1  Reserves Reconciliation 
 
Table 6 below disclosed the Company’s changes in reserve for the production licences AC/L7 and AC/L8 for the 
Montara Development (100% interest), and WA-15-L for the Stag field (100% interest), which are all located 
offshore Australia.  

 
Table 6: Reconciliation of Company Gross Reserves By Production Type 

FACTORS 

LIGHT AND MEDIUM CRUDE OIL HEAVY CRUDE OIL 
CONVENTIONAL ASSOCIATED AND NON-

ASSOCIATED GAS 

Gross 
Proved 

(MMbbl) 

Gross 
Probable 
(MMbbl) 

Gross 
Proved 

Plus 
Probable 
(MMbbl) 

Gross 
Possible 
(MMbbl) 

Gross 
Proved 

Plus 
Probable 

Plus 
Possible 
(MMbbl) 

Gross 
Proved 

(MMbbl) 

Gross 
Probable 
(MMbbl) 

Gross 
Proved 

Plus 
Probable 
(MMbbl) 

Gross 
Possible 
(MMbbl) 

Gross 
Proved 

Plus 
Probable 

Plus 
Possible 
(MMbbl) 

Gross 
Proved 
(MMcf) 

Gross 
Probable 
(MMcf) 

Gross 
Proved 

Plus 
Probable 
(MMcf) 

Gross 
Possible 
(MMcf) 

Gross 
Proved 

Plus 
Probable 

Plus 
Possible 
(MMcf) 

December 31, 2019  25.1 16.7 41.8 18.4 60.2 - - - - - - - - - - 
Extension & Improved 
Recovery 

- - - - - - - - - - - - - - - 

Technical Revisions 0.5 -1.0 -0.5 -1.1 -1.6 - - - - - - - - - - 

Discoveries - - - - - - - - - - - - - - - 

Acquisitions - - - - - - - - - - - - - - - 

Dispositions - - - - - - - - - - - - - - - 

Economic Factors 1.8 -1.8 0.0 0.0 0.0 - - - - - - - - - - 

Production -4.2 - -4.2 - -4.2 - - - - - - - - - - 

December 31, 2020  23.2 13.9 37.1 17.3 54.4 - - - - - - - - - - 
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The changes to the reserves estimates can be attributed to those factors set out in Table 6. These factors include: 
• Production of 4.2 MMboe that the Company produced over 12-months period of fiscal year 2020. 
• Technical revisions due to delayed of infill wells on both Montara Assets and Stag. 
• Economic factors such as changes in the United States: Australia currency exchange rate, changes in oil 

price and changes in premium rate. 
 
 
PART 5 ADDITIONAL INFORMATION RELATING TO RESERVES DATA 
 
Item 5.1  Undeveloped Reserves 
 
Table 7 below disclosed the Company’s proved undeveloped and probable undeveloped reserves that were first 
attributed in each of the three most recent financial years and in the aggregate, before that time: 
 

Table 7: Company Gross Reserves First Attributed by Year 
Proved Undeveloped Reserves 
 

 

Light & Medium Oil 
(MMbbl) 

Heavy Oil  
(MMbbl) 

Natural Gas  
(MMcf) 

Natural Gas Liquids 
(MMbbl) 

Oil Equivalent 
(MMboe) 

 

First 
Attributed 

Total at 
Year End 

First 
Attributed 

Total at 
Year End 

First 
Attributed 

Total at 
Year End 

First 
Attributed 

Total at 
Year End 

First 
Attributed 

Total at 
Year End 

Prior 
          

2019 5.9 5.9 - - - - - - 5.9 5.9 

2020 6.9 6.9 - - - - - - 6.9 6.9 

2021 6.4 6.4 - - - - - - 6.4 6.4 

 
 
Probable Undeveloped Reserves 
 

 

Light & Medium Oil 
(MMbbl) 

Heavy Oil  
(MMbbl) 

Natural Gas  
(MMcf) 

Natural Gas Liquids 
(MMbbl) 

Oil Equivalent 
(MMboe) 

 

First 
Attributed 

Total at 
Year End 

First 
Attributed 

Total at 
Year End 

First 
Attributed 

Total at 
Year End 

First 
Attributed 

Total at 
Year End 

First 
Attributed 

Total at 
Year End 

Prior 
          

2019 9.1 9.1 - - - - - - 9.1 9.1 

2020 8.3 8.3 - - - - - - 8.3 8.3 

2021 7.7 7.7 - - - - - - 7.7 7.7 

 
The Company plan to develop these undeveloped reserves by drilling further wells in both the Montara 
Development and the Stag field. For Stag field, the Company have drilled an infill well in 2019 and has plan to drill 
three horizontal producers and one horizontal water injector going forward. While for the Montara Development, 
the Company planned to drill one horizontal producer in the Montara field and two horizontal producers in the Skua 
field. Each of the proposed production wells targets an area that is interpreted not to have been efficiently swept by 
the current well stock. 
 
Item 5.2  Significant Factors or Uncertainties Affecting Reserves Data 
 
Aside from the potential impact of material fluctuations in commodity prices, other significant factors or 
uncertainties that may affect the Company’s reserves or the future net revenue associated with such reserves 
include:  
• material changes to existing taxation or royalty rates and/or regulations;  
• the United States: Australia currency exchange rate;  
• the timing of completion and level of success of the Infill drilling; and  
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• the ability to obtain storage and sales contracts for crude oil and natural gas.  
 
Item 5.3  Future Development Costs 
 
The following table summarizes the estimated development costs deducted in the estimation of future net revenue 
attributable to various reserves categories and prepared under various price and cost assumptions in $CAD: 
 

Table 8: Company Net Annual Capital Expenditures 

Company Annual Capital Expenditures (CAMM$) 

Year Proved Producing Total Proved 
Total Proved Plus 

Probable 
Total Proved Plus 

Probable Plus Possible 

2021 8 58 58 8 

2022 3 25 25 25 

2023 3 3 3 3 

2024 3 196 196 52 

2025 3 28 28 28 

Remainder 7 9 23 86 

Total 26 319 333 203 

10% Discounted 21 259 265 118 

 
The Company expects to fund its estimated future development costs in Australia through a combination of existing 
working capital, cash generated from operations and an existing loan facility.  These estimated costs are based on a 
number of factors and assumptions and there can be no guarantee that the organic funds will be available when 
required to proceed with the development on the schedule contemplated herein. 
 
 
PART 6  OTHER OIL AND GAS INFORMATION 
 
Item 6.1  Oil and Gas Properties and Wells 
 
The Company’s oil and gas properties are located onshore in Indonesia (Lemang PSC) and offshore in Vietnam (Block 
51 and Block 46/07), Australia (Production Licenses AC/L7, AC/L8 and WA-15-L) and the Philippines (SC 56 and SC 
57). For Block 05-1 PSC in Vietnam and SC56 in Phillippines, the Company has agreed the final settlement of the 
dispute with related parties and announced the voluntary relinquishment of the blocks. 
 
Indonesia 

Lemang PSC 

In December 2020, Jadestone acquired a 90% operated working interest in the Lemang PSC, located onshore 
Sumatra, Indonesia. The remaining 10% working interest in the PSC is held by PT Hexindo Gemilang Jaya. The block 
includes the Akatara gas field, which was previously developed as an oil producing asset and has undeveloped wet 
gas remaining. The asset has been substantially de-risked with 11 wells drilled into the structure, plus three years of 
oil production history, up until the field ceased production in December 2019.   

The Company intends to commence a gas development project on the Lemang PSC and current efforts are focused 
on finalising a heads of agreement on gas sales, to be followed by a gas sales agreement with buyers before seeking 
formal field development sanction.  The timeline for the Lemang development is highly flexible, and at Jadestone’s 
discretion.   
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Vietnam 

Block 51 PSC and Block 46/07 PSC 

Jadestone holds a 100% operated working interest in the Block 51 PSC and the Block 46/07 PSC, both in shallow 
waters in the Malay Basin, offshore Southwest Vietnam. The two blocks hold three discoveries: The U Minh and Tho 
Chu gas/condensate fields in Block 51, and the Nam Du gas field in Block 46/07. 

Prior to May 1, 2017, both blocks were held jointly with Petrovietnam Exploration and Production (“PVEP”), on a 
70:30 Jadestone/PVEP working interest basis. Effective May 1, 2017, PVEP relinquished its working interests in both 
blocks, leaving Jadestone as operator with a 100% working interest. The amended investment licenses for the Block 
51 PSC and Block 46/07 PSC, showing Jadestone as operator with a 100% working interest in both licenses, was 
approved by the Vietnam Government on October 14 and 15, 2019 respectively.  

Jadestone’s priority is to develop the Nam Du and U Minh fields with a view to selling gas into the Vietnamese 
domestic market. Accordingly, on May 21, 2018, the outline development plan (“ODP”), proposing a standalone 
joint development of these two fields, was approved by the Vietnamese Ministry of Industry and Trade 
(“MOIT”). On October 17, 2019 Jadestone made the formal declaration of commercial discovery for the Nam Du and 
U Minh fields and submitted the formal Field Development Plan (“FDP”) for the combined Nam Du/U Minh 
development project to Petrovietnam (“PVN”) for approval.  

On March 19, 2020 the Company announced in light of changing market conditions and in the absence of 
government approvals of the FDP the Company had decided to delay the project. It is now anticipated that the 
project will be sanctioned in 2022 with First Gas production in late 2023 or 2024.  

Block 51 is currently held in a suspended development area (“SDA”) status. The portion of the block containing the 
U Minh field will be converted to a development/production area upon approval of the FDP.  The remainder of the 
block, including the Tho Chu field, will remain in SDA status until June 11, 2021. The Tho Chu field will be subject to a 
later development plan.  Jadestone has requested an extension to the SDA for Tho Chu and is currently awaiting a 
response from Petrovietnam.   

Under the terms of the Block 46/07 PSC, Jadestone is committed to drill one more appraisal well on the block. The 
Company plans to drill the appraisal well on the Nam Du field to prove up additional resource. This well is planned 
to be retained for future use as a Nam Du gas producer. On November 13, 2018, the Vietnam Government approved 
a request by the Company to extend the Block 46/07 exploration phase two period by a further two-years to June 
29, 2020.  Jadestone submitted a request to PVN seeking Government approval for a further one-year extension to 
exploration phase two to June 2021 which was approved on February 26, 2020.  A request for a further 3-year 
extension to exploration phase two was submitted to PVN on December 8, 2020 due to the delay in the ND/UM 
project schedule.   

Block 05-1 PSC 

On August 8, 2016, a wholly-owned subsidiary of the Company, signed a definitive agreement (“SPA”) with Teikoku 
Oil (Con Son) Co. Ltd (“Teikoku”), a wholly-owned subsidiary of Inpex Corporation, as seller, for the acquisition of a 
30% working interest in the Block 05-1 PSC, for a total cash consideration of US$14.3 million, and subject to normal 
closing adjustments. 
 
On February 22, 2018, Teikoku delivered to Jadestone a purported notice of termination of the SPA, despite Teikoku 
having just received on February 9, 2018, the written waiver by Vietnam Oil and Gas Corporation (“PVN”), of PVN’s 
statutory pre-emption rights, held under Vietnamese law.   
 
Jadestone disagreed with Inpex’s alleged termination and viewed the obligations of both parties under the SPA as 
continuing.   
 
On July 3, 2020, the Group filed a notice of arbitration with the Singapore International Arbitration Centre, in 
accordance with the terms of the SPA.  On November 11, 2020, the Group and Teikoku have agreed a full and final 
settlement in respect of the dispute. A Settlement Deed was signed and accordingly, the Group no longer holds an 
interest in the Block 05-1 PSC. 
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Philippines 

Service Contract 56 (“SC56”) 

Jadestone held a 25% interest in SC56 in partnership with operator Total E&P Philippines B.V. (“Total”).  Four wells 
have previously been drilled on SC56, resulting in the Dabakan and Palendag discoveries.  The exploration period on 
the block previously expired on September 1, 2020.  During the year, Total was granted a 12-month extension until 
September 1, 2021, in view that the COVID-19 pandemic represented a force majeure event under the service 
contract. 

Following a strategic review on available options for the asset, a mutual agreement was reached between Jadestone 
and Total on the voluntary termination of SC56 in the early of November 2020.  On November 18, 2020, Total and 
Jadestone expressed its intention to the Philippines Department of Energy (“DOE”) to voluntary surrender the entire 
interest on SC56 and accordingly, to terminate the contract. The effective date of termination was on December 21, 
2020.  The termination is subject to approval by the DOE. 

The relinquishment decision made decision made by Jadestone constituted an impairment trigger event and this 
resulted to the recognition of impairment in relation to the capitalised intangible exploration assets of US$50.5 
million during the year. 

Following the termination, the Group is subject to pay 25% of the unfulfilled Minimum Work Programme as at the 
termination date.  The total unfulfilled Minimum Work Programme amount has been submitted by Total to the DOE 
and is currently under review. 

Service Contract 57 (“SC57”) 

The Company holds a 21% working interest in the block but it has been under force majeure since 2011 and these 
conditions are expected to continue for the next 12-24 months. 

 

Australia 

Production Licenses AC/L7 and AC/L8  

Jadestone holds a 100% interest in in the Production Licenses AC/L7 (Montara field) and AC/L8 (Skua, Swift and 
Swallow fields).  The Montara, Skua, Swift and Swallow field together form the Montara Development which is 
located in the Vulcan Sub-Basin, approximately 675 km west of Darwin, Australia in a water depth of 77 m. The 
Montara Development facilities include an unmanned wellhead platform that produces to a floating production, 
storage and offloading unit (“FPSO”). The Montara field wells are drilled from the wellhead platform, whilst those 
for the Skua, Swift and Swallow fields are subsea tie-backs. The production licence associated with the Montara, 
Skua, Swift and Swallow fields production licence have no expiry date. 

Production Licenses WA-15-L  

Jadestone holds a 100% working interest in the WA-15-L (Stag field). The Stag field is located approximately 60 km 
offshore of Western Australia. The field was developed using a fixed leg, 12 slot manned central processing facility 
platform with a production capacity of 50,000 bbl/day. A two km pipeline connects the platform to a CALM buoy 
which is itself connected to a Floating Storage and Offloading vessel (FSO). In September 2020, a new offtake 
arrangement was implemented for Stag, whereby offtake tankers are used to directly offload Stag Crude oil, in place 
of the existing long lease FSO. The production licence associated with the Stag field expires in 2039. 
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Item 6.2  Properties with No Attributed Reserves 
 
The Company’s working interest at December 31, 2020 in the various concessions is outlined in the table below 
together with the gross and net acreage of each: 
 

Table 9: Company’s Properties and Working Interest 
 

Country Contracts (1) Operator  
Current 
Working 
Interest  

Gross 
Acreage  

Net Acreage  

(km2) (km2) 

Indonesia Lemang PSC (Onshore) Jadestone 90% 743 669 

Philippines SC 57   (Offshore)  CNOOC 21% (2) 7,120 1,495 

Vietnam 
Block 51 PSC   (Offshore) Jadestone 100% 2,900 2,030 

Block 46/07 PSC   (Offshore) Jadestone 100% 2,622 1,835 

Australia 

AC/L7 (Offshore) Jadestone 100% 252 252 

AC/L8 (Offshore) Jadestone 100% 420 420 

WA-15-L (Offshore) Jadestone 100% 160 160 

1 Philippines’s Contracts are Services Contracts. Indonesia and Vietnam contracts are Production Sharing Contracts 
2 Net Working Interest is subject to approval of Jadestone farm-in by the Philippines government. The SC 57 is under  force majeure. 

 
 

 
The principal work commitments, timing of completion and minimum expenditures to be incurred during the 
current exploration period of each of the respective Production Sharing Contracts are listed in the following tables:  
 

 
Table 10: Principal Work Commitments, Timing of Completion and Minimum Expenditures of the Company 

Region Block Current Exploration Phase and 
Expiry 

Work Commitments Minimum 
Expenditures 
(Gross US$) 

Relinquishments 
of Gross Acreage 
required during 
2021-2022 

Lemang Lemang 
PSC 

PSC expiry January 2037 – no 
committed timeline for remaining 
exploration 

•    3D seismic 
•    1 well  

7.9 million None 

Philippines SC 57 Force majeure status effective March 
2006 

None None None 

Vietnam Block 51 
PSC 

Phase 2 of exploration expired on 
10th June 2016 

None None None 

Applied for Suspended Development 
Areas (SDAs) around U Minh and Tho 
Chu Discoveries (approved on 26th 
December 2016) 
 
Conversion of U Minh SDA to 
Development Area was approved on 
15th November, 2019. 
 
Request submitted to extend Tho 
Chu SDA.  Decision pending. 
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Block 
46/07 PSC 

In extension to Phase 2 of 
exploration until 29th June 2021 

•    1 well 10.0 million None 

One year extension to Phase 2 of 
exploration until 29th June 2021 
(approved on 26th February 2020) 
 
Request submitted to extend 
exploration phase 2 by 3 more years 
to align with ND/UM project 
schedule 

Australia AC/L7 
AC/L8 

The Company has secured the legal 
ownership of the Montara 
Development operation on 6th 
August 2019 

None None None 

 

 
WA-15-L The Company has secured the legal 

ownership of the Stag Oilfield 
operation on 10th July 2017 

None None None 

 

 

 

 

Item 6.2.1  Significant Factors or Uncertainties Relevant to Properties with No Attributed Reserves 
 
As at the effective date of this report, reserves have yet to be attributed to any of the properties in Indonesia, 
Vietnam and Philippines in which the Company holds an interest. Contingent resources have been attributed to the 
Lemang PSC (Indonesia), Blocks 46/07 and 51 PSCs (Vietnam, Malay-Tho Chu Basin). 
 
 
Indonesia Lemang PSC – Akatara Field 
 
The contingencies associated with the Akatara Field in Indonesia Lemang PSC are as follows: 

• A Heads of Agreement (HOA) for the Gas Sales Purchase Agreement (GSPA) has been initialled with the 
proposed buyer. 

• A Heads of Agreement (HOA) for the LPG and Condensate Sales Purchase Agreement in progress with the 

proposed buyer. 

• Evaluating optimum Condensate production evacuation route for marketing and sales.  

• The Akatara Field Gas Plan of Development has been approved by the regulator SKKMigas. 

• Some progress was made on pre-development activities to support the Akatara field development project. 

This includes the completion of facilities FEED, completion of offshore site surveys, land acquisition and 

approval of the Environmental Impact Assessment (EIA) and forestry permit. 

• Although facilities FEED is completed, a further optimisation evaluation is ongoing. 

• AFE submission for approval and tendering Project EPIC will be follow after project reach FID. 

 

Vietnam Block 46/07 PSC – Nam Du Field 
 
The contingencies associated with the Nam Du Field in Vietnam Block 46/07 PSC are as follows: 

• Although an appraisal well is planned in order to fulfil licence commitments, the current evaluation is 
considered to be robust. Nevertheless, the drilling of an appraisal well is likely to result in revised low, best 
and high case resource volumes. 

• The Field Development Plan (FDP) for the combined Nam Du/U Minh development project was submitted 

to Petrovietnam in October 2019 and was pending approval at the time of project suspension in March 

2020.  The FDP will be updated and resubmitted in 2021 to reflect the revise economics due to the delayed 

First Gas Date. 
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• Negotiations are currently ongoing with Petrovietnam on the revised gas sales profile. 

• The project CAPEX assumptions will be subject to further review and refinement. 
 
 
Vietnam Block 51 PSC – U Minh Field 
 
The contingencies associated with the U Minh Field in Vietnam Block 51 PSC are as follows: 
 

• Drilling of appraisal / development wells is likely to result in revised low, best and high case resource 
volumes. 

• The Field Development Plan (FDP) for the combined Nam Du/U Minh development project was submitted 

to Petrovietnam in October 2019 and was pending approval at the time of project suspension in March 

2020.  The FDP will be updated and resubmitted in 2021 to reflect the revise economics due to the delayed 

First Gas Date. 

• Negotiations are currently ongoing with Petrovietnam on the revised gas sales profile. 

• The project CAPEX assumptions will be subject to further review and refinement. 
 
 
Vietnam Block 51 PSC – Tho Chu Field 
 
The contingencies associated with the Tho Chu Field in Vietnam Block 51 PSC are as follows: 
 

• The subsurface assessment of Tho Chu is work in progress and consequently the project is currently at an 
early stage of evaluation. 

• The project requires third party development of export route infrastructure. One potential route is via 
neighbouring (“Block B”) asset infrastructure; however this is yet to be installed and no confirmation of 
timing is available. 

• The project CAPEX will be subject to further review and refinement. 
 
 
 
Government Approval and Project Sanction 
 
Regulatory support and approval will be required for the commercialisation of the company's Indonesia, Vietnam 
and Philippines Contingent Resources described above to proceed. In accordance with the Company's Production 
Sharing Contracts and joint venture agreements, field development plans must be agreed by the Company and its 
joint venture partners before submission for approval by the government. 
 
Given the possible large scale of future development projects in Indonesia, Vietnam and Philippines to 
commercialise the Contingent Resources, significant capital requirements are anticipated.  The Company may seek 
financing from external sources, including the issuance of debt and/or equity particularly as regards some of the 
longer term resource commercialisation, and should that be required.  The Company may also consider a working 
interest farmout or partial divestiture arrangements.  There can be no assurance that such financing will be available 
to the Company or, if available, that it will be offered on terms acceptable to the Company. 
 
Prior to project sanction for the areas in which the Company has an interest in Contingent Resources, numerous 
agreements and studies will need to be completed in addition to field development plans, including major 
engineering/procurement/construction agreements, environmental and social impact assessments and gas sales 
agreements. 
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Item 6.3  Forward Contracts 
 
All oil produced at the Stag Field is sold pursuant to a Crude Oil and Condensate Sale, Purchase and Marketing 
Agreement dated August 4, 2009 between a subsidiary of the Company and a third party. The Agreement was 
extended for a 36 month period out to 26 February 2023 and can then be extended for a further 48 months. 
 
All oil produced at the Montara Field is sold pursuant to a Crude Oil Sales Agreement dated September12 , 2018 
between a subsidiary of the Company and a third party.  The initial term of that Agreement is 3 years (“Initial 
Term”), which can be extended by a further two times for a period of three years each extension or 6 years in total 
from the expiry of the Initial Term. 
 
 
 
Item 6.4  Additional Information Concerning Abandonment and Reclamation Costs 
 
The following table summarizes the Company’s abandonment and reclamation costs for the Stag Field and the 
Montara Development that are ascertained by estimating the costs to fulfil the current obligations using current 
techniques in regard to wells that are producing, under appraisal or pending development in $CAD: 
 
 

Table 11: Company Net Annual Abandonment Costs 

Company Annual Abandonment Cost (CAMM$) 

Year Proved Producing Total Proved 
Total Proved Plus 

Probable 
Total Proved Plus 

Probable Plus Possible 

2021 0 0 0 0 

2022 0 0 0 0 

2023 0 0 0 0 

2024 0 0 0 0 

2025 0 0 0 0 

Remainder 477 519 566 605 

Total 477 519 566 605 

10% Discounted 164 164 117 91 

 
 
 
Item 6.6  Costs Incurred 
 
In the year ending December 31, 2020, the Company made the following expenditures (whether capitalised or 
charged to expense) in $CAD: 
 

Table 12: Cost Incurred for FY2020 

Country Australia 

Property Acquisition Costs – Proved Properties - 

Property Acquisition Costs – Unproved Properties - 

Exploration Costs        7,945,755  

Development Costs        6,461,218  
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Item 6.7  Exploration and Development Activities 
 
The company drilled and brought on production an infill well in the Stag field in the fiscal year 2019. The primary 
focus for the company’s development activities for the fiscal year 2021 are the following: 
 

Table 13: Focus for Exploration and Development Activities 

Country Activities 

Australia 
Drill an infill producer on the Montara field 
Optimize existing production through reservoir management, ESP repair and maintenance 

Vietnam Progress the development of U Minh and Nam Du 

Indonesia Progress the development of Akatara field 

For further detail of the Company’s exploration and development activities for the 2021 fiscal year and as at the 
date of this statement, please refer to the heading “Part 6 Other Oil and Gas Information - Oil and Gas Properties 
and Wells” and “Part 6 Other Oil and Gas Information - Properties with No Attributed Reserves”. 
 
 
 
 
Item 6.8  Production Estimates 
 
Estimated production volumes are derived from gross proved reserves and gross probable reserves associated with 
the Montara Development and the Stag Field disclosed under Part 2. Figures disclosed are net to the Company. 
 

Table 14: Production Estimates for the Company (FY2021) 

Product Type   Gross Proved Gross Probable 

Australia: Montara Development and Stag Field    

Light and Medium Crude Oil (Mbbl) 4,014 248 

Natural Gas (MMcf) 0 0 

    
Australia: AC/L7 and  AC/L8 (Montara 
Development) 

   

Light and Medium Crude Oil (Mbbl) 3,028 210 

Natural Gas (MMcf) 0 0 

    
Australia: WA-15-L (Stag Field)    

Light and Medium Crude Oil (Mbbl) 985 38 

Natural Gas (MMcf) 0 0 
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Item 6.9  Production History 
 
The Company’s historical production and netback for the period ended December 31, 2020 is presented below in 
$CAD: 
 

Table 15: Production History and Netback of the Company (FY2020) 

    Light and Medium Crude Oil 

    
Q1  

(Mar 2020) 
Q2  

(Jun 2020) 
Q3  

(Sep 2020) 
Q4  

(Dec 2020) 
Total 

Australia (AC/L7, AC/L8 and WA-15-L)       
Average Daily Production  

     
AC/L7 and AC/L8 (Montara Development) (bbl/d) 8,799 10,081 8,320 8,987 9,045 

WA-15-L (Stag) (bbl/d) 2,866 2,485 1,764 2,466 2,394 

Company share of daily production (bbl/d) 11,665 12,566 10,084 11,454 11,438 

 
 

     

Total Gross Production       

AC/L7 and AC/L8 (Montara Development) (Mbbl) 801 917 765 827 3,310 

WA-15-L (Stag) (Mbbl) 261 226 162 227 876 

Company share of daily production (Mbbl) 1,062 1,144 928 1,054 4,186 

  
     

Average ($/boe)  
     

Average Sales Prices Received ($CAD/bbl) 85.9 36.8 59.1 54.7 60.0 

Royalties Paid ($CAD/bbl) - - - - - 

Operating Expenses  ($CAD/bbl) 43.3 27.8 41.3 31.2 37.3 

Netback Received ($CAD/bbl) 42.7 8.9 17.8 23.5 22.7 
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NI 51-101 F2 
Report on Reserves Data by Independent Qualified Reserves Evaluator or Auditor 

 
To the board of directors of Jadestone Energy (the "Company"): 

 
1. We have audited the Company’s reserves data as at December 31, 2020. The reserves data are estimates 

of proved reserves and probable reserves and related future net revenue as at December 31, 2020, 
estimated using forecast prices and costs.  

2. The reserves data are the responsibility of the Company’s management.  Our responsibility is to express 
an opinion on the reserves data based on our audit.  

3. We carried out our audit in accordance with standards set out in the Canadian Oil and Gas Evaluation 
Handbook as amended from time to time (the "COGE Handbook") maintained by the Society of 
Petroleum Evaluation Engineers (Calgary Chapter).  

4. Those standards require that we plan and perform an audit to obtain reasonable assurance as to whether 
the reserves data are free of material misstatement.  An audit also includes assessing whether the reserves 
data are in accordance with principles and definitions presented in the COGE Handbook. 

5. The following table shows the net present value of future net revenue (before deduction of income taxes) 
attributed to proved plus probable reserves, estimated using forecast prices and costs and calculated using 
a discount rate of 10 percent, included in the reserves data of the Company audited for the year ended 
December 31, 2020, and identifies the portions of the reserves data that we have audited and reported on 
to the Company’s management: 

 

Independent 
Qualified 
Reserves 

Evaluator or 
Auditor 

Effective 
Date of  
Audit  
Report 

Location of 
Reserves 
(Country) 

 

 

Net Present Value of Future Net Revenue 
(before income taxes, 10% discount rate)  

Audited Evaluated Reviewed Total 

ERC 
Equipoise Pte 
Ltd 

December 31, 
2020 Australia $528,109,802 $0 $113,316,947 $641,426,749 

       

Totals   $528,109,802 $0 $113,316,947 $641,426,749 

 
 
 
 

6. In our opinion, the reserves data audited by us have, in all material respects, been determined and are in 
accordance with the COGE Handbook, consistently applied.  We express no opinion on the reserves data 
that we reviewed but did not audit or evaluate. 

7. We have no responsibility to update our reports referred to in paragraph 5 for events and circumstances 
occurring after the effective date of our reports. 

8. Because the reserves data are based on judgements regarding future events, actual results will vary and 
the variations may be material.   

 
Executed as to our report referred to above: 



    
 

 

 
ERC Equipoise Pte Ltd, 48B Tras Street, Singapore, March 17, 2021 
 

 
 

Adam Becis 
Principal Reservoir Engineer, ERC Equipoise Ltd. 
 

 

 



FORM 51-101F3 
Report of Management and Directors on Oil and Gas Disclosure 

 
(This is the form referred to in item 3 of section 2.1 of National Instrument 51-101 Standards of Disclosure for Oil and Gas Activities ("NI 51-101"). Terms to 
which a meaning is ascribed in NI 51-101 have the same meaning in this form.¹) 
 

Report of Management and Directors on Reserves Data and Other Information 
 

Management of Jadestone Energy Inc. (the "Company") is responsible for the preparation and disclosure of information with 
respect to the Company’s oil and gas activities in accordance with securities regulatory requirements.  This information includes 
reserves data. 
 
Independent qualified reserves evaluators, ERC Equipoise Pte Ltd, have reviewed and audited the Company’s reserves data.  
The reports of the independent qualified reserves evaluators will be filed with securities regulatory authorities concurrently 
with this report. 
 
The board of directors of the Company has: 
 
(a) reviewed the Company’s procedures relating to the disclosure of information with respect to oil and gas activities; 
(b) reviewed the appointment of ERC Equipoise as the Company’s independent qualified reserves evaluator;  
(c) discussed with the independent qualified reserves evaluators to determine whether any restrictions affected the ability of 

the independent qualified reserves evaluators to report without reservation; and 
(d) reviewed the reserves data with management and the independent qualified reserves evaluators. 
 
The board of directors of the Company has approved: 
 
(a) the content and filing with securities regulatory authorities of Form 51-101F1 containing information detailing the 

Company’s oil and gas activities; 
(b) the filing of Form 51-101F2, which is the report of the independent qualified reserves evaluator on the reserves data; and 
(c) the content and filing of this report. 
 
Because the reserves data are based on judgements regarding future events, actual results will vary and the variations may be 
material. 
 
Dennis McShane 
                         
Dennis McShane, Chairman 
 
A. Paul Blakeley 
                         
A. Paul Blakeley, Director 
 
Robert Lambert 
      
Robert Lambert, Director 
 
Iain McLaren 
      
Iain McLaren, Director 
 
Lisa Stewart 
      
Lisa Stewart, Director 
 
Cedric Fontenit 
      
Cedric Fontenit, Director 
 
David Neuhauser 
      
David Neuhauser, Director 



 
 
Date: March 17, 2021 
 
     
¹    For the convenience of readers, CSA Staff Notice 51-324 Glossary to NI 51-101 Standards of Disclosure for Oil and Gas Activities sets out the meanings of 

terms that are printed in italics in sections 1 and 2 of this Form or in NI 51-101, Form 51-101F1, Form 51-101F2 or Companion Policy 51-101CP. 
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Schedule 4 
Proposed Articles of Association for the Company 

 The Articles of the Company on Admission will contain provisions, inter alia, to the following 
effect. 

1.1 Objects and purposes 

 The articles of Jadestone UK place no restriction on the business Jadestone UK may carry on. 

1.2 Voting rights 

 Subject to the rights or restrictions referred to in paragraph 1.4 below and subject to any 
special rights or restrictions as to voting for the time being attached to any shares, on a show 
of hands (i) every member who (being an individual) is present in person or (being a 
corporation) is present by a duly authorised representative shall have one vote; and (ii) every 
proxy appointed by a member shall have one vote save that every proxy appointed by one or 
more members to vote for the resolution and by one or more other members to vote against 
the resolution, has one vote for and one vote against. 

1.3 Rights attached to shares 

 Any share may be issued with or have attached to it such rights and restrictions as the 
Company may by ordinary resolution decide or, if no such resolution has been passed or so far 
as the resolution does not make specific provision, as the board may decide. 

1.4 Restrictions on voting 

 A member of the Company is not entitled, either in person or by proxy, in respect of any share 
held by him or her, to be present at any general meeting of the Company unless all calls and 
other sums presenting payable by him or her in respect of that share have been paid. 

 A member of the Company shall not, if the directors determine, be entitled to attend general 
meetings and vote or to exercise rights of membership if he or she or another person 
appearing to be interested in the relevant shares has failed to comply with a notice given under 
section 793 of the Companies Act within 14 days. The restrictions will continue for the period 
specified by the board provided that such period shall end not later than seven days after the 
earliest of (i) due compliance to the satisfaction of the board with the section 793 notice; or (ii) 
receipt by the Company of notice that the shareholding has been sold to a third party pursuant 
to an arm’s length transfer. 

1.5 Dividends 

 The Company may, by ordinary resolution, declare a dividend to be paid to the members, 
according to their respective rights and interests in the profits. The directors may pay such 
interim dividends as appear to the board to be justified by the financial position of the 
Company. No dividends payable in respect of an Ordinary Share shall bear interest. The 
directors may, if authorised by an ordinary resolution, offer the holders of Ordinary Shares the 
right to elect to receive further Ordinary Shares, credited as fully paid instead of cash in 
respect of all or part of a dividend (a “scrip dividend”). The directors may, pursuant to the 
provisions of the Articles relating to disclosure of interests, withhold dividends or other sums 
payable in respect of shares which are the subject of a notice under section 793 of the 
Companies Act and which represent 0.25 per cent. or more in nominal value of the issued 
shares of their class (calculated exclusive of treasury shares) and in respect of which the 
required information has not been received by the Company within 14 days of that notice and 
the member holding those shares may not elect, in the case of a scrip dividend, to receive 
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shares instead of that dividend. 

 The Company or its directors may fix a date as the record date for a dividend provided that the 
date may be before, on or after the date on which the dividend, distribution, allotment or issue 
is declared. A dividend unclaimed for a period of 12 years from the date when it became due 
for payment shall be forfeited and cease to remain owing by the Company. 

1.6 Return of capital 

 If the Company is wound up, the liquidator may, with the sanction of a special resolution and 
any other sanction required by the Statutes (as defined in the Articles), divide among the 
members in specie the whole or any part of the assets of the Company and may, for that 
purpose, value any assets and determine how the division shall be carried out as between the 
members or different classes of members. Alternatively the liquidator may, with the same 
sanction, vest the whole or any part of the assets in trustees on trusts for the benefit of the 
members as the liquidator, with the same sanction, shall think fit but no member shall be 
compelled to accept any assets on which there is any liability. 

1.7 Variation of rights 

 All or any of the rights attaching to a class of shares in the Company may be varied either with 
the written consent of the holders of not less than three-fourths in nominal value of the issued 
shares of that class (excluding any shares of the class held as treasury shares), or with the 
sanction of a special resolution passed at a separate general meeting of the holders of the 
relevant class. The quorum for the separate general meeting shall be two persons holding, or 
represented by proxy, not less than one-third in nominal value of the issued shares of the 
relevant class (excluding any shares of the class held as treasury shares). 

1.8 Transfer of shares 

 Subject to the restriction set out in this paragraph 1.8, any member may transfer all or any of 
his or her shares in any manner which is permitted by the Statutes or in any other manner 
which is from time to time approved by the board. A transfer of a certificated share shall be in 
writing in the usual common form or in any other form permitted by the Statutes or approved 
by the board. The transferor is deemed to remain the holder of the shares concerned until the 
name of the transferee is entered in the register of members in respect of those shares. All 
transfers of uncertificated shares shall be made by means of the relevant system or in any 
other manner which is permitted by the Statutes and is from time to time approved by the 
board. 

 The directors of the Company have a discretion to refuse to register a transfer of a certificated 
share which is not fully paid (provided that this does not prevent dealings in the shares from 
taking place on an open and proper basis). The directors of the Company may also decline to 
register a transfer of shares in certificated form unless (i) the instrument of transfer is 
deposited at the office of the Company or such other place as the board may from time to time 
determine, accompanied by the certificate for the shares to which it relates if it has been 
issued and such other evidence as the board may reasonably require to show the right of the 
transferor to make the transfer and if the transfer is signed by some other person on his or her 
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behalf, the authority of that person so to do; (ii) the instrument of transfer is in respect of only 
one class of share and (iii) is in favour of no more than four transferees. The directors may, 
pursuant to the provisions of the Articles relating to disclosure of interests, decline to register a 
transfer in respect of shares which are the subject of a notice under section 793 of the 
Companies Act and which represent at least 0.25 per cent. of the issued shares of their class 
(calculated exclusive of treasury shares), and in respect of which the required information has 
not been received by the Company within 14 days after service of the notice. 

 Save as aforesaid, the Articles contain no restrictions as to the free transferability of fully paid 
shares. 

1.9 Alteration of capital and purchase of own shares 

 The Company may alter its share capital in accordance with the provisions in any manner 
permitted by the Statutes. 

1.10 Power to issue redeemable shares 

 The Company may, subject to the Statutes and any existing rights attaching to shares, issue a 
share on terms that it is to be redeemed or is liable to be redeemed at the option of the 
Company or the holder. 

1.11 General meetings 

1.11.1 Annual general meetings 

 The board shall convene and the Company shall hold annual general meetings in accordance 
with the requirements of the Statutes. 

1.11.2 Convening of general meetings 

 All meetings other than annual general meetings shall be called general meetings. The board 
may convene a general meeting whenever it thinks fit. The board may also summon a general 
meeting for the purpose of appointing additional directors where there is a vacancy in the 
number of directors and such number of directors is less than the minimum fixed as the 
quorum. A general meeting shall also be convened by the board on the requisition of members 
pursuant to the provisions of the Statutes or, in default, may be convened by such requisitions, 
as provided by the Statutes. The board shall comply with the provisions of the Statutes 
regarding the giving and the circulation, on the requisition of members, of notices of 
resolutions and of statements with respect to matters relating to any resolution to be proposed 
or business to be dealt with at any general meeting of the Company. 

1.11.3 Orderly conduct of meetings 

 The board may both prior to and during any general meeting make any arrangements and 
impose any restrictions which it considers appropriate to ensure the security and/or the orderly 
conduct of any such general meeting, including, without limitation, arranging for any person 
attending any such meeting to be searched, for items of personal property which may be taken 
into any such meeting to be restricted and for any person (whether or not a member of The 
Company) who refuses to comply with any such arrangements or restrictions to be refused 
entry to or excluded from any such meeting. 

1.11.4 Notice of general meetings 

 Subject to the provisions of the Statutes, an annual general meeting and all other general 
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meetings of The Company shall be called by at least such minimum period of notice as is 
prescribed under the Statutes for the type of meeting concerned. 

The notice shall specify the place, day and time of the meeting and the general nature of the 
business to be transacted. 

Notice of every general meeting shall be given to all members other than any who, under the 
provisions of the Articles or the terms of issue of the shares which they hold, are not entitled 
to receive such notices from the Company, and also to the auditors (or, if more than one, each 
of them) and to each director. 

Every notice of meeting shall state with reasonable prominence that a member entitled to 
attend, speak and vote at the meeting may appoint one or more proxies to attend, speak and 
vote at that meeting instead of him or her and that a proxy need not be a member of the 
Company. 

1.11.5 Quorum 

 No business shall be transacted at any general meeting unless a quorum is present when the 
meeting proceeds to business, but the absence of a quorum shall not preclude the choice or 
appointment of a chairman of the meeting which shall not be treated as part of the business of 
the meeting. 

 Except as otherwise provided by the Articles two persons entitled to attend and to vote on the 
business to be transacted, each being a member present in person or by proxy or a duly 
authorised representative of a corporation which is a member shall be a quorum. If within five 
minutes (or such longer time not exceeding one hour as the chairman of the meeting may 
decide to wait) from the time appointed for the commencement of the general meeting a 
quorum is not present, or if during the meeting, a quorum ceases to be present, the meeting, if 
convened by or on the requisition of members, shall be dissolved. In any other case, it shall 
stand adjourned to such other day, time and place as the chairman may, subject to the 
Statutes, determine. If at an adjourned meeting a quorum is not present within 15 minutes 
from the time fixed for holding the meeting or if during the meeting a quorum ceases to be 
present, the adjourned meeting shall be dissolved. 

1.11.6 Chairman 

 At each general meeting, the chairman of the board or, if he or she is absent or unwilling, the 
deputy chairman shall preside as chairman at every general meeting. If there is no chairman or 
deputy chairman, or if at any meeting neither the chairman nor the deputy chairman is present 
within five minutes after the time appointed for the commencement of the meeting, or if 
neither the chairman nor the deputy chairman is willing to act as chairman, the directors 
present shall choose one of their number to act, or if one director only is present he or she 
shall preside as chairman of the meeting if willing to act. If no director is present, or if each of 
the directors present declines to take the chair, the persons present and entitled to vote shall 
appoint one of their number to be chairman of the meeting. 

1.11.7 Directors entitled to attend and speak 

 Each director shall be entitled to attend and speak at any general meeting of the Company and 
at any separate general meeting of the holders of any class of shares of the Company. 

1.11.8 Adjournment 

 With the consent of any meeting at which a quorum is present the chairman of the meeting 
may (and if so directed by the meeting shall) adjourn the meeting either sine die or to another 
time or place. 

In addition, the chairman of the meeting may at any time without the consent of the meeting 
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adjourn the meeting (whether or not it has commenced or a quorum is present) either sine die 
or to another time or place (or places in the case of a satellite meeting) if, in his or her 
opinion, it would facilitate the conduct of the business of the meeting to do so, notwithstanding 
that by reason of such adjournment some members may be unable to be present at the 
adjourned meeting. Any such member may nevertheless appoint a proxy for the adjourned 
meeting in accordance with the Articles. 

1.11.9 Method of voting and demand for poll 

 At a general meeting a resolution put to the vote of the meeting shall be decided on a show of 
hands, unless (before or immediately after the declaration of the result of the show of hands or 
on the withdrawal of any other demand for a poll) a poll is demanded by: 

(a) the chairman of the meeting; or 

(b) any two directors; or 

(c) not less than five members present in person or by proxy having the right to vote on 
the resolution; or 

(d) a member or members present in person or by proxy representing in aggregate not 
less than 10 per cent. of the total voting rights of all the members having the right to 
vote on the resolution (excluding any voting rights attached to any shares in the 
Company held as treasury shares); or 

(e) a member or members present in person or by proxy holding shares conferring the 
right to vote on the resolution on which an aggregate sum has been paid up equal to 
not less than 10 per cent. of the total sum paid up on all the shares conferring that 
right (excluding any shares in the Company conferring a right to vote at the meeting 
which are held as treasury shares), 

and a demand for a poll by a person as proxy for a member shall be as valid as if the demand 
were made by the member himself. 

1.11.10 Taking a poll 

 If a poll is demanded (and the demand is not withdrawn), it shall be taken at such time (either 
at the meeting at which the poll is demanded or within 30 days after the meeting), at such 
place and in such manner as the chairman of the meeting shall direct and he or she may 
appoint scrutineers (who need not be members). 

1.11.11 Proxies 

 A proxy need not be a member of the Company and a member may appoint more than one 
proxy in relation to a meeting to attend and to speak and to vote on the same occasion 
provided that each proxy is appointed to exercise the rights attached to a different share or 
shares held by a member. 

1.11.12 Form of proxy 

 An appointment of a proxy shall be in writing: 

(a) in hard copy in any usual form or in any other form which the board may approve, 
signed by the appointor or his or her agent duly authorised in writing or, if the 
appointor is a corporation, shall either be executed under its common seal or be signed 
by some agent or officer authorised to sign it; or  

(b) in electronic form. 

1.11.13 Deposit of proxy 
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 The appointment of a proxy shall: 

(a) if in hard copy form, be delivered by hand or by post to the office or such other place 
within the UK as may be specified by or on behalf of the Company for that purpose: 

(i) in the notice convening the meeting; or 

(ii) in any form of proxy sent by or on behalf of the Company in relation to the 
meeting,  

not less than 48 hours before the time appointed for holding the meeting or adjourned meeting 
to which it relates; 

(b) if in electronic form, be received at an address specified (or which is deemed by a 
provision in the Companies Act to have been specified) by or on behalf of the Company 
for the purpose of receiving documents or information in electronic form: 

(i) in the notice convening the meeting; or  

(ii) in any form of proxy sent by or on behalf of the Company in relation to the 
meeting; or  

(iii) in any invitation to appoint a proxy issued by or on behalf of the Company in 
relation to the meeting; or 

(iv) on a website that is maintained by or on behalf of the Company and identifies 
the Company,  

not less than 48 hours before the time appointed for holding the meeting or adjourned meeting 
to which it relates; 

(c) in the case of a poll which is taken more than 48 hours after it was demanded, be 
delivered or received as aforesaid not less than 24 hours before the time appointed for 
the taking of the poll; or 

(d) in the case of a poll which is not taken at the meeting at which it is demanded but is 
taken not more than 48 hours after it was demanded, be delivered in hard copy form 
at the meeting at which the poll was demanded to the chairman, or to the secretary or 
to any director. 

 The board may at its discretion determine that in calculating the periods mentioned above, no 
account shall be taken of any part of a day that is not a working day as defined in the Statutes. 

 In relation to any shares which are held in uncertificated form, the board may from time to 
time permit appointments of a proxy to be made by electronic means and/or by means of a 
website in the form of an uncertificated proxy instruction. 

 An appointment of a proxy relating to more than one meeting (including any adjournment 
thereof) having once been so received for the purposes of any meeting shall not require to be 
received again for the purposes of any subsequent meeting to which it relates. 

1.11.14 Notice of revocation of proxy 

 Notice of the revocation of the appointment of a proxy may be given in any lawful manner 
which complies with the regulations (if any) made by the directors to govern the revocation of 
a proxy. 

1.12 Directors 

1.12.1 Number 

 Unless otherwise determined by ordinary resolution of the Company, the directors (other than 
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alternate directors) shall not be less than two but there shall be no maximum number of 
directors. 

1.12.2 Appointment of directors 

 Subject to the provisions of the Articles, any person who is willing to act to be a director, either 
to fill a vacancy or as an additional director may be appointed by: 

(a) the Company by ordinary resolution; or 

(b) the board, 

but so that the total number of directors shall not at any time exceed any maximum number 
fixed by or in accordance with the Articles. Any director so appointed by the board shall retire 
at the next annual general meeting and shall then be eligible for re-appointment. 

 No person (other than a director retiring in accordance with the Articles) shall be appointed or 
re-appointed a director at any general meeting unless: 

 (a) he or she is recommended by the board; or 

(b) not less than seven nor more than 42 clear days before the date appointed for the 
meeting notice in writing by a member qualified to vote at the meeting (other than the 
person to be proposed) has been given to the Company of the intention to propose 
that person for appointment or re-appointment together with confirmation in writing by 
that person of his or her willingness to be appointed or re-appointed and the 
particulars, which would, if he or she were so appointed or re-appointed, be required 
to be included in the Company’s register of directors. 

1.12.3 Remuneration 

 The directors (other than any director who for the time being holds an executive office of 
employment with the Company or a subsidiary of the Company) shall be paid out of the funds 
of the Company by way of remuneration for their services as directors such fees not exceeding 
in aggregate £1,000,000 per annum (or such larger sum as the Company may, by ordinary 
resolution determine) as the directors may decide to be divided among them in such proportion 
and manner as they may agree or, failing agreement, equally. Any fee payable shall be distinct 
from any remuneration or other amounts payable to a director under other provisions of the 
Articles and shall accrue from day to day. The directors shall be paid all reasonable travelling, 
hotel and other expenses properly incurred in connection with the exercise of their powers and 
discharge of their duties including expenses of travelling to and from meetings of the board, 
committee meetings, general meetings and separate meetings of the holders of any class of 
securities of the Company. 

1.12.4 Retirement of directors 

 At every annual general meeting all directors shall retire from office. The names of the 
directors to retire by rotation shall be stated in the notice of the annual general meeting or in 
any document accompanying the notice. 

1.12.5 Position of retiring directors 

 A director who retires at an annual general meeting (whether by rotation or otherwise) may, if 
willing to continue to act, be re-appointed. If he or she is re-appointed he or she is treated as 
continuing in office throughout. If he or she is not re-appointed, he or she shall retain office 
until the end of the meeting or (if earlier) when a resolution is passed to appoint someone in 
his or her place or when a resolution to re-appoint the director is put to the meeting and lost. 
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1.12.6 Removal of Directors 

 The Company may by ordinary resolution, of which special notice has been given in accordance 
with the Statutes, remove any director before his or her period of office has expired 
notwithstanding anything in the Articles or in any agreement between him or her and the 
Company. 

1.12.7 Vacation of office of Director 

 Without prejudice to the provisions of the Articles for retirement or removal, the office of a 
director shall be vacated: 

(a) if he or she ceases to be a director by virtue of any provision of the Statutes or is 
removed from office pursuant to the Articles; 

(b) if he or she is prohibited by law from being a director; 

(c) if he or she becomes bankrupt or he or she makes any arrangement or composition 
with his or her creditors generally; 

(d) if a registered medical practitioner who is treating that person gives a written opinion 
to the Company stating that that person has become physically or mentally incapable 
of acting as a director and may remain so for more than three months; 

(e) if for more than six months he or she is absent (whether or not an alternate director 
attends in his or her place), without special leave of absence from the board, from 
meetings of the board held during that period and the board resolves that his or her 
office be vacated; or 

(f) if he or she serves on the Company notice of his or her wish to resign, in which event 
he or she shall vacate office on the service of that notice on the Company or at such 
later time as is specified in the notice. 

1.12.8 Executive Directors 

 The board or any committee authorised by the board may from time to time appoint one or 
more directors to hold any employment or executive office with the Company (including that of 
chairman, chief executive or managing director) for such period (subject to the provisions of 
the Statutes) and on such terms as the board may decide and may revoke or terminate any 
appointment so made without prejudice to any claim for damages for breach of any contract of 
service between the director and the Company. 

 A director appointed to any executive office or employment shall automatically cease to hold 
that office if he or she ceases to be a director. 

1.12.9 Power to appoint alternate Directors 

 Each director may appoint another director or any other person who is willing to act as his or 
her alternate and may remove him or her from that office. The appointment as an alternate 
director of any person who is not himself a director shall be subject to the approval of a 
majority of the directors or a resolution of the board. 

 An alternate director shall be entitled to receive notice of all meetings of the board and of all 
meetings of committees of which the director appointing him or her is a member, to attend and 
vote at any such meeting at which the director appointing him or her is not personally present 
and at the meeting to exercise and discharge all the functions, powers and duties of his or her 
appointor as a director and for the purposes of the proceedings at the meeting the provisions 
of the Articles shall apply as if he or she were a director. 
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 Every person acting as an alternate director shall have one vote for each director for whom he 
or she acts as alternate, in addition to his or her own vote if he or she is also a director, but he 
or she shall count as only one for the purpose of determining whether a quorum is present. 

1.12.10 Conflicts of interest requiring board authorisation 

 (a) A “conflict of interest” means, in relation to any person, an interest or duty which 
that person has which directly or indirectly conflicts or may conflict with the interests 
of the Company or the duties owed by that person to the Company but excludes a 
conflict of interest arising in relation to a transaction or arrangement with the Company 
(to which the provisions of paragraph 1.12.11 below apply). 

(b) The board may, subject to the quorum and voting requirements set out in this Article, 
authorise any matter which would otherwise involve a director breaching his or her 
duty under the Statutes to avoid conflicts of interest (each a “Conflict”). 

(c) A director seeking authorisation in respect of a Conflict shall declare to the board the 
nature and extent of his or her interest in a Conflict as soon as is reasonably 
practicable. The director shall provide the board with such details of the relevant 
matter as are necessary for the board to decide how to address the Conflict together 
with such additional information as may be requested by the board. 

(d) Any director (including the relevant director) may propose that the relevant director be 
authorised in relation to any matter the subject of a Conflict. Such proposal and any 
authority given by the board shall be effected in the same way that any other matter 
may be proposed to and resolved upon by the board under the provisions of the 
Articles save that: 

(i) the relevant director and any other director with a similar interest shall not 
count towards the quorum nor vote on any resolution giving such authority; 
and 

(ii) the relevant director and any other director with a similar interest may, if the 
other members of the board so decide, be excluded from any board meeting 
while the Conflict is under consideration. 

(e) Where the board gives authority in relation to a Conflict, or where any of the situations 
described in this paragraph 1.12.10 applies in relation to a director (a “Relevant 
Situation”): 

(i) the board may (whether at the relevant time or subsequently) (i) require that 
the relevant director is excluded from the receipt of information, the 
participation in discussion and/or the making of decisions (whether at 
meetings of the board or otherwise) related to the Conflict or Relevant 
Situation; and (ii) impose upon the relevant director such other terms for the 
purpose of dealing with the Conflict or Relevant Situation as it may determine; 

(ii) the relevant director will be obliged to conduct himself in accordance with any 
terms imposed by the board in relation to the Conflict or Relevant Situation; 

(iii) the board may provide that where the relevant director obtains (otherwise 
than through his or her position as a director of the Company) information that 
is confidential to a third party, the director will not be obliged to disclose that 
information to the Company, or to use or apply the information in relation to 
the Company’s affairs, where to do so would amount to a breach of that 
confidence; 

(iv) the terms of the authority shall be recorded in writing (but the authority shall 
be effective whether or not the terms are so recorded); and 

(v) the board may revoke or vary such authority at any time but this will not affect 
anything done by the relevant director prior to such revocation in accordance 
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with the terms of such authority. 

(f) The directors may authorise a matter which may give rise to a Conflict on the part of a 
person who is proposed to be appointed as a director to the board and any 
authorisation of such matter by the directors shall promptly be communicated to such 
person and shall apply to him or her on his or her appointment as a director. 

(g) A director shall not be regarded as having a Conflict by reason of his or her also being 
a director of or holding any other position with another Group Company and the 
director shall not be in breach of any duty to the Company by reason of his or her 
disclosure of any information to the other Group Company or by anything done by the 
other Group Company including the exploitation of any property, information or 
opportunity following any such disclosure to it by the director. The directors may 
resolve that a specified company shall no longer be treated as a Group Company for 
the purposes of this Article. 

1.12.11 Other conflicts of interest 

 (a) If a director is in any way, directly or indirectly, interested in a proposed contract with 
the Company or a contract that has been entered into by the Company, he or she must 
declare the nature and extent of that interest to the directors in accordance with the 
Statutes. 

(b) Provided he or she has declared his or her interest in accordance with paragraph 
1.12.11)a) above, a director may: 

(i) be party to, or otherwise interested in, any contract with the Company or in 
which the Company has a direct or indirect interest; 

(ii) hold any other office or place of profit with the Company (except that of 
auditor) in conjunction with his or her office of director for such period and 
upon such terms, including as to remuneration, as the board may decide, 
either in addition to or in lieu of any remuneration under any other provision of 
the Articles; 

(iii) act by himself or through a firm with which he or she is associated in a 
professional capacity for the Company or any other company in which the 
Company may be interested (otherwise than as auditor); 

(iv) be or become a director or other officer of, or employed by or otherwise be 
interested in any holding company or subsidiary company of the Company or 
any other company in which the Company may be interested; and 

(v) be or become a director of any other company in which the Company does not 
have an interest and which cannot reasonably be regarded as giving rise to a 
conflict of interest at the time of his or her appointment as a director of that 
other company. 

1.12.12 Quorum and voting requirements 

 A director shall not vote on (or be counted in the quorum) in relation to any resolution of the 
board concerning his or her own appointment (including fixing or varying its terms), or the 
termination of his or her own appointment, as the holder of any office or place of profit with 
the Company or any other company in which the Company is interested but, where proposals 
are under consideration concerning the appointment (including fixing or varying its terms), or 
the termination of the appointment, of two or more directors to offices or places of profit with 
the Company or any other company in which the Company is interested, those proposals may 
be divided and a separate resolution may be put in relation to each director and in that case 
each of the directors concerned (if not otherwise debarred from voting under this Article) shall 
be entitled to vote (and be counted in the quorum) in respect of each resolution unless it 
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concerns his or her own appointment or the termination of his or her own appointment. 

 A director shall not be entitled to vote on a resolution (or attend or count in the quorum at 
those parts of a meeting regarding such resolution) relating to a transaction or arrangement 
with the Company in which he or she is interested, save: 

(a) where the other directors resolve that the director concerned should be entitled to do 
so in circumstances where they are satisfied that the director’s interest cannot 
reasonably be regarded as likely to give rise to a conflict of interest; or 

(b) in any of the following circumstances: 

(i) the giving of any guarantee, security or indemnity in respect of money lent or 
obligations incurred by the director or by any other person at the request of or 
for the benefit of the Company or any of its subsidiary undertakings; 

(ii) the giving of any guarantee, security or indemnity in respect of a debt or 
obligation of the Company or any of its subsidiary undertakings for which the 
director has himself assumed responsibility in whole or in part under a 
guarantee or indemnity or by the giving of security; 

(iii) the giving to him or her of any other indemnity, where all other directors are 
also being offered indemnities on substantially the same terms; 

(iv) the funding by the Company of his or her expenditure on defending 
proceedings or the doing by the Company of anything to enable him or her to 
avoid incurring such expenditure where all other directors are being offered 
substantially the same arrangements; 

(v) any contract concerning an offer of shares, debentures or other securities of or 
by the Company or any of its subsidiary undertakings for subscription or 
purchase in which offer the director is or may be entitled to participate as a 
holder of securities or he or she is or is to be interested as a participant in the 
underwriting or sub-underwriting thereof; 

(vi) any contract in which the director is interested by virtue of his or her interest 
in shares, debentures or other securities of the Company or otherwise in or 
through the Company; 

(vii) any contract concerning any other company in which the director is interested, 
directly or indirectly and whether as an officer, shareholder, creditor or 
otherwise, unless the company is one in which he or she has a relevant 
interest; 

(viii) any contract relating to an arrangement for the benefit of the employees of the 
Company or any of its subsidiary undertakings which does not award him or 
her any privilege or benefit not generally awarded to the employees to whom 
such arrangement relates; 

(ix) any contract concerning the adoption, modification or operation of a pension 
fund, superannuation or similar scheme or retirement, death, or disability 
benefits scheme or employees’ share scheme which relates both to directors 
and employees of the Company or any of its subsidiary undertakings and does 
not provide in respect of any director as such any privilege or advantage not 
accorded to employees to which the fund or scheme relates; and 

(x) any contract concerning the purchase or maintenance of insurance against any 
liability, for the benefit of persons including directors. 

A company shall be deemed to be one in which a director has a relevant interest if and so long 
as he or she (together with persons connected with him or her within the meaning of sections 
252 to 255 of the Companies Act) to his or her knowledge holds an interest in shares (as 
determined pursuant to sections 820 to 825 of the Companies Act) representing 1 per cent. or 
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more of any class of the equity share capital of that company (calculated exclusive of any 
shares of that class in that company held as treasury shares) or of the voting rights available 
to members of that company or if he or she can cause 1 per cent. or more of those voting 
rights to be exercised at his or her direction; and 

Where a company in which a director has a relevant interest is interested in a contract, he or 
she shall also be deemed interested in that contract. 

1.12.13 Benefits 

 Subject to the provisions of the Statutes a director shall not be disqualified by his or her office 
from entering into any contract with the Company, either with regard to his or her tenure of 
any office or position in the management, administration or conduct of the business of the 
Company or as vendor, purchaser or otherwise. Subject to the interest of the director being 
duly declared, a contract entered into by or on behalf of the Company in which any director is 
in any way interested shall not be liable to be avoided; nor shall any director so interested be 
liable to account to the Company for any benefit resulting from the contract by reason of the 
director holding that office or of the fiduciary relationship established by his or her holding that 
office. 

1.12.14 Powers of the board 

 The business of the Company shall be managed by the board which may exercise all the 
powers of the Company, subject to the provisions of the Statutes and, the Articles. No 
alteration of the Articles shall invalidate any prior act of the board which would have been valid 
if the alteration had not been made. 

1.12.15 Borrowing powers 

 Subject to the provisions of the Statutes and the Articles, the board may exercise all the 
powers of the Company: 

(a) to borrow money; 

(b) to mortgage or charge all or any part of the Company’s undertaking, property, assets 
(both present and future) and uncalled capital; 

(c) to issue debentures and other securities; and 

(d) to give security either outright or as collateral security for any debt, liability or 
obligation of the Company or of any third party. 

1.12.16 Indemnity of officers 

 Subject to the provisions of and so far as may be permitted by and consistent with the Statutes 
each current or former director or other officer (other than an auditor) of the Company or any 
Associated Company (as defined in the Articles) may be indemnified out of the assets of the 
Company against: 

(a) any liability incurred by or attaching to him or her in connection with any negligence, 
default, breach of duty or breach of trust in relation to the Company other than in the 
case of a current or former director: 

(i) any liability to the Company or any Associated Company; and 

(ii) any liability of the kind referred to in section 234(3) of the Companies Act;  

(b) any liability incurred by or attaching to him or her in connection with the activities of 
the Company or any Associated Company in its capacity as a trustee of an occupational 
pension scheme (as defined in section 235(6) of the Companies Act) other than a 
liability of the kind referred to in section 235(3) of the Companies Act; and 
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(c) any other liability incurred by or attaching to him or her in the actual or purported 
execution and/or discharge of his or her duties and/or the exercise or purported 
exercise of his or her powers. 

For this purpose, references to “liability” shall include all costs and expenses incurred by the 
current or former director or other officer (other than an auditor) in relation thereto. 

1.12.17 Funding of defence proceedings 

 Subject to the provisions of and so far as may be permitted by the Statutes, the board may 
exercise all the powers of the Company to: 

(a) provide any current or former director or other officer (other than an auditor) of the 
Company with funds to meet expenditure incurred or to be incurred by him or her in 
defending any criminal or civil proceedings in connection with any alleged negligence, 
default, breach of duty or breach of trust by him or her in relation to the Company or 
an Associated Company, or in connection with any application for relief under the 
provisions mentioned in section 205(5) of the Companies Act; and 

(b) do anything to enable any such person to avoid incurring expenditure, 

but so that the terms set out in section 205(2) of the Companies Act shall apply to any such 
provision of funds or other things so done. For this purpose references to “director” in section 
205(2) of the Companies Act shall be deemed to include references to a former director or 
other officer (other than an auditor) of the Company. 

1.12.18 Directors’ and Officers’ liability insurance 

 The board may purchase and maintain for or for the benefit of any person who holds or has at 
any time held a relevant office (as defined in the Articles), insurance against any liability or 
expense incurred by him or her in relation to the Company or any Associated Company or any 
third party in respect of any act or omission in the actual or purported discharge of his or her 
duties or otherwise in connection with holding his or her office. 

1.12.19 Delegation to individual Directors 

 The board may entrust to and confer upon any director any of its powers, authorities and 
discretions (with power to sub-delegate) on such terms and conditions as it thinks fit and may 
revoke or vary all or any of them, but no person dealing in good faith shall be affected by any 
revocation or variation. The power to delegate contained in this Article shall be effective in 
relation to the powers, authorities and discretions of the board generally and shall not be 
limited by the fact that in certain Articles, but not in others, express reference is made to 
particular powers, authorities or discretions being exercised by the board or by a committee 
authorised by the board. 

1.12.20 Committees 

 The board may delegate any of its powers, authorities and discretions (with power to sub-
delegate) including without prejudice to the generality of the foregoing all powers, authorities 
and discretions whose exercise involves or may involve the payment of remuneration to, or the 
conferring of any other benefit on, all or any of the directors to any committee consisting of 
such person or persons (whether directors or not) as it thinks fit, provided that the majority of 
the members of the committee are directors and that no meeting of the committee shall be 
quorate for the purpose of exercising any of its powers, authorities or discretions unless a 
majority of those present are directors. 

1.12.21 Board meetings 
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 The board may meet for the despatch of business, adjourn and otherwise regulate its meetings 
as it thinks fit. 

1.12.22 Notice of board meetings 

 Notice of a board meeting shall be given to each director and shall be deemed to be properly 
given to a director if it is given to him or her personally or by word of mouth or sent in hard 
copy form to him or her at his or her last known address or any other address given by him or 
her to the Company for this purpose or sent in electronic form to him or her at an address 
given by him or her to the Company for this purpose. 

1.12.23 Quorum 

 The quorum necessary for the transaction of the business of the board may be fixed by the 
board and, unless so fixed at any other number, shall be two. Subject to the provisions of the 
Articles, any director who ceases to be a director at a board meeting may continue to be 
present and to act as a director and be counted in the quorum until the termination of the 
board meeting if no other director objects and if otherwise a quorum of directors would not be 
present. 

1.12.24 Voting 

 Questions arising at any meeting shall be determined by a majority of votes. In the case of an 
equality of votes the chairman of the meeting shall not have a second or casting vote in 
addition to the vote or votes to which he or she may be entitled to as a member of the 
Company. 

1.12.25 Telephone and video conference meetings 

 A meeting of the board may consist of a conference between directors some or all of whom are 
in different places provided that each director who participates is able: 

(a) to hear each of the other participating directors addressing the meeting; and 

(b) if he or she wishes, to address all of the other participating directors simultaneously, 
whether by conference telephone or by video conference or by any other form of 
communications equipment (whether in use when the Articles are adopted or 
developed subsequently) or by a combination of any such methods. 

 A meeting held in this way is deemed to take place at the place where the largest group of 
participating directors is assembled or, if no such group is readily identifiable, at the place 
determined by the directors. 

1.12.26 Resolutions in writing 

 Any director may propose a directors’ written resolution and the secretary must propose a 
written resolution if a director so requests. A resolution in writing signed by all the directors 
who are entitled to notice of a meeting of the board, to attend such meeting and to vote on 
such resolution shall be as valid and effective as if it had been passed at a meeting of the 
board duly called and constituted provided that the number of directors signing the resolution 
is not less than the number of directors required for a quorum necessary for the transaction of 
the business of the board. The resolution may be contained in one document or in several 
documents in like form, each signed or approved by one or more of the directors concerned. 

 

 

 

 




