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        621 SEVENTEENTH STREET SUITE 1550 DENVER, COLORADO 80293 TELEPHONE 303) 623-9147 

   
    March 21, 2011 
 
 
The Directors 
PetroNeft Resources plc 
One Earlsfort Centre 
Earlsfort Terrace 
Dublin 2 
Ireland 
 
Gentlemen: 
 

At your request, we have prepared an estimate of the proved and probable reserves, future 
production, and income attributable to the 100% ownership of PetroNeft Resources Plc (PetroNeft) 
wholly owned Russian Limited Liability subsidiary company Stimul-T, the sole license holder of License 
Area 61 (Tungolsky) as of January 1, 2011.  The subject properties are located in the Tomsk Oblast in 
Russia. The reserves and income data included herein were estimated based on the definitions and 
disclosure guidelines contained in the Society of Petroleum Engineers (SPE), World Petroleum Council 
(WPC), American Association of Petroleum Geologists (AAPG), and Society of Petroleum Evaluation 
Engineers (SPEE) Petroleum Resources Management System (SPE-PRMS).  The income data were 
estimated using future price and cost parameters as noted herein and held constant throughout the life 
of the properties. The results of our third party study, completed on March 21, 2011, are presented 
herein.  The properties reviewed by Ryder Scott represent 100 percent of the total net proved and 
probable liquid hydrocarbon reserves of PetroNeft in the subject license.  
 

The estimated reserves and future income amounts presented in this report, as of January 1, 
2011, are related to hydrocarbon prices based on unescalated price parameters.  As a result of both 
economic and political forces, there is significant uncertainty regarding the forecasting of future 
hydrocarbon prices.  The recoverable reserves and the income attributable thereto have a direct 
relationship to the hydrocarbon prices actually received; therefore, volumes of reserves actually 
recovered and amounts of income actually received may differ significantly from the estimated 
quantities presented in this report.  The results of this study are summarized below. 

 
BASE CASE 

Constant Prices and Costs 
Estimated Net Reserves and Income Data 

License Area 61 
PetroNeft 

                          As of January 1, 2011     
  Total            Total   Proved & 
  Proved   Probable  Probable 
Net Remaining Reserves      
  Oil/Condensate (10³ Bbls)  11,813   71,092  82,905 
      
Income Data(10³$)      
  Future Gross Revenue*  $451,008   $2,761,197  $3,212,205 
  Deductions  $342,224   $1,973,354  $2,315,578 
  Future Net Income (FNI)  $108,784   $787,843  $896,627 
      
  Discounted FNI @ 10%  $56,751   $320,326  $377,078 
      
* After deduction of MET 
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 In addition to the Base case, two price sensitivity cases were evaluated. One represented a high 
price case and the other represented a low price case. 
 
 

 
HIGH PRICE CASE 

Constant Prices and Costs 
Estimated Net Reserves and Income Data 

License Area 61 
PetroNeft 

           As of January 1, 2011       
  Total            Total   Proved & 
  Proved   Probable  Probable 
Net Remaining Reserves      
  Oil/Condensate (10³ Bbls)  11,813   71,092  82,905 
      
Income Data(10³$)      
  Future Gross Revenue*  $498,795   $3,057,942  $3,556,738 
  Deductions  $371,758   $2,152,750  $2,524,508 
  Future Net Income (FNI)  $127,037   $905,192  $1,032,230 
      
  Discounted FNI @ 10%  $67,557   $374,731  $442,289 
* After deduction of MET 
 

 
 

LOW PRICE CASE 
Constant Prices and Costs 

Estimated Net Reserves and Income Data 
License Area 61 

PetroNeft 
              As of January 1, 2011   

  Total            Total   Proved & 
  Proved   Probable  Probable 
Net Remaining Reserves      
 Oil/Condensate (10³ Bbls)  11,813   71,092  82,905 
      
Income Data(10³$)      
  Future Gross Revenue*  $399,479   $2,445,263  $2,844,743 
  Deductions  $311,272   $1,789,219  $2,100,492 
  Future Net Income (FNI)  $88,207   $656,044  $744,251 
      
  Discounted FNI @ 10%  $44,550   $257,407  $301,957 
* After deduction of MET 

 
Liquid hydrocarbons are expressed in standard 42 gallon barrels.  

 
The future gross revenue is after the deduction of Mineral Extraction Tax.  The deductions 

incorporate the normal direct costs of operating the wells, export tariff, property tax, profit tax, oil 
transportation charges, recompletion costs, development costs, facilities costs and certain 
abandonment costs net of salvage.   
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The discounted future net income shown above was calculated using a discount rate of 10 

percent per annum compounded monthly.  Future net income was discounted at four other discount 
rates which were also compounded monthly.  These results are shown in summary form as follows. 
 

  Base Case Discounted Future Net Income (10³) 
  As of January 1, 2011 

Discount Rate  Total  Total  Proved & 
Percent  Proved  Probable  Probable 

       
 8  $63,934  $381,691  $445,625 
10  $56,751  $320,326  $377,078 
12  $50,622  $269,214  $319,836 
15  $43,013  $207,730  $250,744 

             * After deduction of MET 
 

  High Price Case Discounted Future Net Income (10³) 
  As of January 1, 2011 

Discount Rate  Total  Total  Proved & 
Percent  Proved  Probable  Probable 

       
 8  $75,790  $444,325  $520,116 
10  $67,557  $374,731  $442,289 
12  $60,522  $316,738  $377,260 
15  $51,770  $246,912  $298,682 

             * After deduction of MET 
  Low Price Case Discounted Future Net Income (10³) 
  As of January 1, 2011 

Discount Rate  Total  Total  Proved & 
Percent  Proved  Probable  Probable 

       
 8  $50,544  $309,628  $360,172 
10  $44,550  $257,407  $301,957 
12  $39,451  $213,986  $253,436 
15  $33,144  $161,897  $195,041 

             * After deduction of MET 
 
 

The results shown above are presented for your information and should not be construed as our 
estimate of fair market value. 
 

Reserves Included in This Report 
 

The proved and probable reserves included herein conform to definitions of proved and 
probable reserves sponsored and approved by the Society of Petroleum Engineers (SPE), the World 
Petroleum Council (WPC), the American Association of Petroleum Geologists (AAPG) and the Society 
of Petroleum Evaluation Engineers (SPEE) as set forth in the 2007 SPE/WPC/AAPG/SPEE Petroleum 
Resources Management System (SPE-PRMS).  An abridged version of the SPE/WPC/AAPG/SPEE 
proved and probable reserves from the SPE-PRMS entitled “Petroleum Reserves Definitions” is 
included as an attachment to this report. 
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The various reserve status categories are defined in the attachment to this report entitled 
“Reserves Status Definitions and Guidelines.”  The developed proved and probable non-producing 
reserves included herein consist of the behind pipe and secondary recovery response categories.  
 

While it may reasonably be anticipated that the future prices received for the sale of production 
and the operating costs and other costs relating to such production may also increase or decrease from 
existing levels, such changes were omitted from consideration in making this evaluation. 
 
 Proved oil and gas reserves are those quantities of oil and gas, which, by analysis of 
geoscience and engineering data, can be estimated with reasonable certainty to be commercially 
recoverable, from a given date forward.  Probable reserves are those additional reserves that are less 
likely to be recovered than proved reserves.  For probable reserves, it is equally likely that the actual 
remaining quantities recovered will be greater than or less than the sum of the estimated proved plus 
probable reserves. The reserves included herein were estimated using deterministic methods and 
presented as incremental quantities.  Under the deterministic incremental approach, discrete quantities 
of reserves are estimated and assigned separately as proved or probable based on their individual level 
of uncertainty.   
 

The reserves and income quantities attributable to the different reserve classifications that are 
included herein have not been adjusted to reflect these varying degrees of risk associated with them 
and thus are not comparable.  Moreover, estimates of reserves may increase or decrease as a result of 
future operations, effects of regulation by governmental agencies or geopolitical risks.  As a result, the 
estimates of oil and gas reserves have an intrinsic uncertainty.  The reserves included in this report are 
therefore estimates only and should not be construed as being exact quantities.  They may or may not 
be actually recovered, and if recovered, the revenues therefrom and the actual costs related thereto 
could be more or less than the estimated amounts. 

 
The reserves reported herein are limited to the period prior to expiration of current contracts 

providing the legal right to produce or a revenue interest in such production unless there is a 
reasonable expectation that an extension, a renewal or a new contract will be granted.  A reasonable 
expectation is noted as representing a high degree of confidence that an extension, a renewal or new 
contract will be granted.  The prices and economic return received for these net volumes can vary 
significantly based on the terms of these contracts.  Therefore, when applicable, Ryder Scott reviewed 
the fiscal terms of such contracts and discussed with PetroNeft the net economic benefit attributed to 
such operations for the determination of the net hydrocarbon volumes and income thereof.  Ryder Scott 
has not conducted an exhaustive audit or verification of such contractual information.  Neither our 
review of such contractual information or our acceptance of PetroNeft’s representations regarding such 
contractual information should be construed as a legal opinion on this matter. 

 
Ryder Scott did not evaluate country and geopolitical risks in the countries where PetroNeft 

operates or has interests.  PetroNeft’s operations may be subject to various levels of governmental 
controls and regulations.  These controls and regulations may include matters relating to land tenure, 
drilling, production practices, environmental protection, marketing and pricing policies, royalties, various 
taxes and levies including income tax, and foreign trade and investment and are subject to change from 
time to time.  Such changes in governmental regulations and policies may cause volumes of reserves 
actually recovered and amounts of income actually received to differ from the estimated quantities. 

 
The estimates of reserves presented herein were based upon a detailed study of the properties 

in which PetroNeft owns an interest; however, we have not made any field examination of the 
properties.  No consideration was given in this report to potential environmental liabilities that may exist 
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nor were any costs included for potential liability to restore and clean up damages, if any, caused by 
past operating practices. 
 
Estimates of Reserves 
 

The reserves for the properties included herein were estimated by performance methods or the 
volumetric method.  In general, reserves attributable to producing wells and/or reservoirs were 
estimated by performance methods such as decline curve analysis which utilized extrapolations of 
historical production and pressure data available through December, 2010 in those cases where such 
data were considered to be definitive.  In certain cases, producing reserves were estimated by the 
volumetric method or a combination of performance and volumetrics where there were inadequate 
historical performance data to establish a definitive trend and where the use of production performance 
data as the sole basis for the reserve estimates was considered to be inappropriate.  Reserves 
attributable to proved and probable non-producing and undeveloped reserves included herein were 
estimated by the volumetric method which utilized all pertinent well and seismic data available through 
December, 2010.   

 
To estimate economically recoverable oil and gas reserves and related future net cash flows, 

we consider many factors and assumptions including, but not limited to, the use of reservoir parameters 
derived from geological, geophysical and engineering data which cannot be measured directly, 
economic criteria based on the cost and price assumptions as noted herein, and forecasts of future 
production rates.  Under the SPE-PRMS Section 2.2.2 and Table 3, proved reserves must be 
demonstrated to be commercially recoverable under defined economic conditions, operating methods 
and governmental regulations from a given date forward.  We have applied the same criteria for 
economic commerciality to the probable reserves included in this report.  PetroNeft has informed us 
that they have furnished us all of the accounts, records, geological and engineering data, and reports 
and other data required for this investigation.  In preparing our forecast of future production and 
income, we have relied upon data furnished by PetroNeft with respect to property interests owned, 
production and well tests from examined wells, normal direct costs of operating the wells or leases, 
other costs such as transportation and/or processing fees, mineral extraction tax, property tax, export 
tariff and profit tax,  recompletion and development costs, abandonment costs after salvage, product 
prices, geological structural and isochore maps, well logs, core analyses, and pressure measurements.  
Ryder Scott reviewed such factual data for its reasonableness; however, we have not conducted an 
independent verification of the data supplied by PetroNeft. 
 
Future Production Rates 
 

Our forecasts of future production rates are based on historical performance from wells now on 
production.  Test data and other related information were used to estimate the anticipated initial 
production rates for those wells or locations that are not currently producing.  If no production decline 
trend has been established, future production rates were held constant, or adjusted for the effects of 
curtailment where appropriate, until a decline in ability to produce was anticipated.  An estimated rate of 
decline was then applied to depletion of the reserves.  If a decline trend has been established, this 
trend was used as the basis for estimating future production rates.  For reserves not yet on production, 
sales were estimated to commence at an anticipated date furnished by PetroNeft. 

 
The future production rates from wells now on production may be more or less than estimated 

because of changes in market demand or allowables set by regulatory bodies.  Wells or locations that 
are not currently producing may start producing earlier or later than anticipated in our estimates. 
Secondary recovery response could occur earlier or later than anticipated in our estimates. 
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Hydrocarbon Prices 
 

PetroNeft furnished us with both domestic and export prices for the three price scenarios along 
with a split of 33% export and 67% domestic sales and these prices were held constant for the life of 
each property as follows: 

 
 Export Domestic Export Domestic 
 Market Market Oil Price Oil Price 
 (percent) (percent) (US $/bbl) (US $/bbl w/o VAT) 
   
   Case 1 (Low) 33 67 70.00 33.25 
   Case 2 (Base) 33 67 80.00 38.00 
   Case 3 (High) 33 67 90.00 42.75 
   
   
The effects of derivative instruments designated as price hedges of oil and gas quantities are 

not reflected in our individual property evaluations.   
 
Costs 
 

PetroNeft provided operating costs for the leases and wells in this report are based on the 
operating expense reports of PetroNeft and include only those costs directly applicable to the leases or 
wells. The operating costs include a portion of general and administrative costs allocated directly to the 
leases and wells. When applicable for operated properties, the operating costs include an appropriate 
level of corporate general administrative and overhead costs. No deduction was made for loan 
repayments, interest expenses, or exploration and development prepayments that were not charged 
directly to the leases or wells. 
 

Development costs were furnished to us by PetroNeft and are based on authorizations for 
expenditure for the proposed work or actual costs for similar projects.  The estimated net cost of 
abandonment after salvage was included. The estimates of the net abandonment costs furnished by 
PetroNeft were accepted without independent verification.   

 
Because of the direct relationship between volumes of proved and probable undeveloped 

reserves and development plans, we include in the proved and probable undeveloped category only 
reserves assigned to undeveloped locations that we have been assured will definitely be drilled and 
reserves assigned to the undeveloped portions of secondary or tertiary projects which we have been 
assured will definitely be developed.  PetroNeft has assured us of their intent and ability to proceed with 
the development activities included in this report, and that they are not aware of any legal, regulatory or 
political obstacles that would significantly alter their plans. 
 

Current costs were held constant throughout the life of the properties. 
 
Standards of Independence and Professional Qualification 
 

Ryder Scott is an independent petroleum engineering consulting firm that has been providing 
petroleum consulting services throughout the world for over seventy years.  Ryder Scott is employee 
owned and maintains offices in Houston, Texas; Denver, Colorado; and Calgary, Alberta, Canada.  We 
have over eighty engineers and geoscientists on our permanent staff.  By virtue of the size of our firm 
and the large number of clients for which we provide services, no single client or job represents a 





 
 
 
 
 
 
 
 

Professional Qualifications of Primary Technical Person 
 
 

The conclusions presented in this report are the result of technical analysis conducted by teams of 
geoscientists and engineers from Ryder Scott Company, L.P.  Larry Thomas Nelms is the primary 
technical person responsible for the estimate of the reserves, future production and income. 
 
Nelms, an employee of Ryder Scott Company L.P. (Ryder Scott) since 1983, is a Managing Senior Vice 
President and also serves as a member of the Board of Directors, responsible for coordinating and 
supervising staff and consulting engineers of the company in ongoing reservoir evaluation studies 
worldwide.  Before joining Ryder Scott, Nelms served in a number of engineering positions with Dome 
Petroleum, Mizel Petro Resources and Exxon.  For more information regarding Mr. Nelms’ geographic 
and job specific experience, please refer to the Ryder Scott Company website at 
www.ryderscott.com/Experience/Employees. 
 
Nelms earned a Bachelor of Science degree in Mechanical Engineering from Mississippi State 
University in 1963 and a Master of Science from the University of New Mexico in 1965, and he is a 
registered Professional Engineer in the State of Colorado.  He is also a member of the Society of 
Petroleum Engineers and the Society of Petroleum Evaluation Engineers, where he serves as chairman 
of the Denver Section and also served for three years on the board of directors. 
 
As part of his 2009 continuing education hours, Nelms attended an internally presented 16 hours of 
formalized training as well as the  day long 2009 RSC Reserves Conference  forum, and a presentation 
at the Denver Section of SPEE by Dr. John Lee relating to the definitions and disclosure guidelines 
contained in the United States Securities and Exchange Commission Title 17, Code of Federal 
Regulations, Modernization of Oil and Gas Reporting, Final Rule released January 14, 2009 in the 
Federal Register.  Nelms serves as the instructor of the PetroSkills course entitled “Oil & Gas Reserve 
Evaluation” for a period of four years. 
 
Based on his educational background, professional training and more than 25 years of practical 
experience in the estimation and evaluation of petroleum reserves, Nelms has attained the professional 
qualifications as a Reserves Estimator and Reserves Auditor set forth in Article III of the “Standards 
Pertaining to the Estimating and Auditing of Oil and Gas Reserves Information” promulgated by the 
Society of Petroleum Engineers as of February 19, 2007.  
 

 



 

 
 
 
 
 

PETROLEUM RESERVES DEFINITIONS 
 

As Adapted From: 
PETROLEUM RESOURCES MANAGEMENT SYSTEM (SPE-PRMS) 

Sponsored and Approved by: 

SOCIETY OF PETROLEUM ENGINEERS (SPE), 

WORLD PETROLEUM COUNCIL (WPC) 

AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS (AAPG) 

SOCIETY OF PETROLEUM EVALUATION ENGINEERS (SPEE) 
 
 
 

PREAMBLE 
 

Reserves are those quantities of petroleum which are anticipated to be commercially recovered 
from known accumulations from a given date forward under defined conditions.  All reserve estimates 
involve some degree of uncertainty.  The uncertainty depends chiefly on the amount of reliable geologic 
and engineering data available at the time of the estimate and the interpretation of these data.  The 
relative degree of uncertainty may be conveyed by placing reserves into one of two principal 
classifications, either proved or unproved.  Unproved reserves are less certain to be recovered than 
proved reserves and may be further sub-classified as probable and possible reserves to denote 
progressively increasing uncertainty in their recoverability.   
 

Estimation of reserves is done under conditions of uncertainty.  The method of estimation is 
called deterministic if a single best estimate of reserves is made based on known geological, 
engineering, and economic data.  The method of estimation is called probabilistic when the known 
geological, engineering, and economic data are used to generate a range of estimates and their 
associated probabilities.  Identifying reserves as proved, probable, and possible has been the most 
frequent classification method and gives an indication of the probability of recovery.  Because of the 
differences in uncertainty, caution should be exercised when aggregating reserves of different 
classifications. 

 
 Reserves estimates will generally be revised as additional geologic or engineering data 
becomes available or as economic conditions change.   
 

Reserves may be attributed to either natural energy or improved recovery methods.  Improved 
recovery methods include all methods for supplementing natural energy or altering natural forces in the 
reservoir to increase ultimate recovery.  Examples of such methods are pressure maintenance, cycling, 
waterflooding, thermal methods, chemical flooding, and the use of miscible and immiscible 
displacement fluids.  Other improved recovery methods may be developed in the future as petroleum 
technology continues to evolve. 
 

Reserves may be attributed to either conventional or unconventional petroleum accumulations 
under the SPE-PRMS.  Petroleum accumulations are considered as either conventional or 
unconventional based on the nature of their in-place characteristics, extraction method applied, or 
degree of processing prior to sale.  Examples of unconventional petroleum accumulations include 
coalbed or coalseam methane (CBM/CSM), basin-centered gas, shale gas, gas hydrates, natural 
bitumen and oil shale deposits.  These unconventional accumulations may require specialized 
extraction technology and/or significant processing prior to sale.  The SPE-PRMS acknowledges 
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unconventional petroleum accumulations as reserves regardless of their in-place characteristics, the 
extraction method applied, or the degree of processing required. 

 
 Reserves do not include quantities of petroleum being held in inventory and may be reduced for 
usage, processing losses and/or non-hydrocarbons that must be removed prior to sale. 
 
 
SPE-PRMS RESERVES DEFINITIONS 
 
 In March 2007, the Society of Petroleum Engineers (SPE), World Petroleum Council (WPC), 
American Association of Petroleum Geologists (AAPG), and Society of Petroleum Evaluation Engineers 
(SPEE) jointly approved the “Petroleum Resources Management System” (“SPE-PRMS”).  The SPE-
PRMS consolidates, builds on, and replaces guidance previously contained in the 2000 “Petroleum 
Resources Classification and Definitions” and the 2001 “Guidelines for the Evaluation of Petroleum 
Reserves and Resources” publications. 
 

The intent of the SPE, WPC, AAPG and SPEE in approving additional classifications beyond 
proved reserves is to facilitate consistency among professionals using such terms.  In presenting these 
definitions, none of these organizations are recommending public disclosure of reserves classified as 
unproved.  Public disclosure of the quantities classified as unproved reserves is left to the discretion of 
the countries or companies involved and should not be construed as replacing guidelines for public 
disclosures under the guidelines established by regulatory and/or other governmental agencies. 
 

Reference should be made to the full SPE-PRMS for the complete definitions and guidelines as 
the following definitions, descriptions and explanations rely wholly or in part on excerpts from the SPE-
PRMS document (direct passages excerpted from the SPE-PRMS document are denoted in italics 
herein). 
 
 
RESERVES (SPE-PRMS DEFINITIONS) 
 
 The SPE-PRMS Section 1.1 and Table 1 define reserves as follows: 

 
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: they must be discovered, recoverable, commercial and 
remaining based on the development project(s) applied.  Reserves are further subdivided in 
accordance with the level of certainty associated with the estimates and may be sub-classified based 
on project maturity and/or characterized by their development and production status. 

 
 

ADDITIONAL TERMS USED IN RESERVES EVALUATIONS (SPE-PRMS DEFINITIONS) 
 
 The SPE-PRMS Sections 2.3, 2.3.4, 2.4 and Appendix A define the following terms as follows: 
 
Improved recovery.  Improved Recovery is 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.) 
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 Improved recovery projects must meet the same Reserves commerciality criteria as primary 
recovery projects.  There should be an expectation that the project will be economic and that the entity 
has committed to implement the project in a reasonable time frame (generally within 5 years; further 
delays should be clearly justified).  If there is significant project risk, forecast incremental recoveries 
may be similarly categorized but should be classified as Contingent Resources. 
 
 The judgment on commerciality is based on pilot testing within the subject reservoir or by 
comparison to a reservoir with analogous rock and fluid properties and where a similar established 
improved recovery project has been successfully applied. 
 
 Incremental recoveries through improved recovery methods that have yet to be established 
through routine, commercially successful applications are included as Reserves only after a favorable 
production response from the subject reservoir from either (a) a representative pilot or (b) an installed 
program, where the response provides support for the analysis on which the project is based. 
 
 Similar to improved recovery projects applied to conventional reservoirs, successful pilots or 
operating projects in the subject reservoir or successful projects in analogous reservoirs may be 
required to establish a distribution of recovery efficiencies for non-conventional accumulations.  Such 
pilot projects may evaluate both the extraction efficiency and the efficiency of unconventional 
processing facilities to derive sales products prior to custody transfer. 
 
 These incremental recoveries in commercial projects are categorized into Proved, Probable, 
and Possible Reserves based on certainty derived from engineering analysis and analogous 
applications in similar reservoirs. 
 
Commercial.  When a project is commercial, this implies that the essential social, environmental and 
economic conditions are met, including political, legal, regulatory and contractual conditions.  In 
addition, a project is commercial if the degree of commitment is such that the accumulation is expected 
to be developed and placed on production within a reasonable time frame.  While 5 years is 
recommended as a benchmark, a longer time frame could be applied where for example, development 
of economic projects are 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. 
 
 
PROVED RESERVES (SPE-PRMS DEFINITIONS) 
 
 The SPE-PRMS Section 2.2.2 and Table 3 define proved oil and gas reserves as follows: 
 
Proved oil and gas reserves.  Proved Reserves are those quantities of petroleum, which 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 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, three should be at least a 90% probability 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  
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(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 
lowest known hydrocarbons (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 (see “2001 Supplemental Guidelines”, Chapter 8). 
 
 Reserves in undeveloped locations may be classified as Proved provided that: 

 The locations are in undrilled areas of the reservoir that can be judged with 
reasonable certainty to be commercially productive. 

 
 Interpretations of available geoscience and engineering data indicate with 

reasonable certainty that the objective formation is laterally continuous with the 
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. 
 
 
UNPROVED RESERVES (SPE-PRMS DEFINITIONS) 
 

The SPE-PRMS Section 2.2.2 and Appendix A define unproved oil and gas reserves as follows: 
 
Unproved oil and gas reserves.  Unproved Reserves are based on geoscience and/or engineering 
data similar to that used in estimates of Proved Reserves, but technical or other uncertainties preclude 
such reserves being classified as Proved.  Unproved Reserves may be further categorized as Probable 
Reserves or Possible Reserves.  Based on additional data and updated interpretations that indicate 
increased certainty, portions of Possible and Probable Reserves may be re-categorized as Probable 
and Proved Reserves. 
 
 
PROBABLE RESERVES (SPE-PRMS DEFINITIONS) 
 

The SPE-PRMS Section 2.2.2 and Table 3 define probable oil and gas reserves as follows: 
 
Probable oil and gas reserves.  Probable Reserves are those additional reserves which analysis of 
geoscience and engineering data indicate 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 (SPE-PRMS DEFINITIONS) 
 
 The SPE-PRMS Section 2.2.2 and Table 3 define possible oil and gas reserves as follows: 
 
Possible oil and gas reserves. Possible Reserves are those additional reserves which analysis of 
geoscience and engineering data indicate 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. 
 
 Possible Reserves may be assigned to areas of a reservoir adjacent to Probable Reserves 
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 commercial production from the reservoir by a defined project.  Possible 
estimates also include incremental quantities associated with project recovery efficiencies beyond that 
assumed for Probable. 
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RESERVES STATUS DEFINITIONS and GUIDELINES 
 

As Adapted From: 
PETROLEUM RESOURCES MANAGEMENT SYSTEM (SPE-PRMS) 

Sponsored and Approved by: 

SOCIETY OF PETROLEUM ENGINEERS (SPE), 

WORLD PETROLEUM COUNCIL (WPC) 

AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS (AAPG) 

SOCIETY OF PETROLEUM EVALUATION ENGINEERS (SPEE) 
 
 
 

 Reserves status categories define the development and producing status of wells and 
reservoirs.  The SPE-PRMS Table 2 define the reserves status categories as follows: 

 
 

DEVELOPED RESERVES (SPE-PRMS DEFINITIONS) 
 
 Developed Reserves are 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 

Developed Producing Reserves are expected to be recovered from completion intervals that are 
open and producing at the time of the estimate.  
 
Improved recovery reserves are considered producing only after the improved recovery project 
is in operation.  

 
Developed Non-Producing 
Developed Non-Producing Reserves include shut-in and behind-pipe Reserves.  
 
Shut-In 
Shut-in Reserves are expected to be recovered from: 

(1) completion intervals which 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 
Behind-pipe Reserves are expected to be recovered from zones in existing wells which will 
require additional completion work or future re-completion prior to start of production.   
 
In all cases, production can be initiated or restored with relatively low expenditure compared to 
the cost of drilling a new well.  

 
 



RESERVES STATUS DEFINITIONS and GUIDELINES 
Page 2 
 
 

 

 
UNDEVELOPED RESERVES (SPE-PRMS DEFINITIONS) 
 
 Undeveloped Reserves are quantities expected to be recovered through future investments. 
 

 Undeveloped Reserves are expected to be recovered from: 
(1) new wells on undrilled acreage in known accumulations;  
(2) deepening existing wells to a different (but known) reservoir;  
(3) 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

REVENUE INTERESTS PRODUCT PRICES DISCOUNTED
EXPENSE Oil/ Plant Oil/Cond. Plt. Prod. Gas FUTURE NET INCOME - $M
INTEREST Condensate Products Gas $/bbl. $/bbl. $/MCF COMPOUNDED

I N I T I A L
FINAL
REMARKS

ESTIMATED 8/8 THS PRODUCTION COMPANY NET SALES AVERAGE PRICES
Number Oil/Cond. Plant Products Gas Oil/Cond. Plant Products Sales Gas Oil/Cond. Gas

Period  of  Wells BarrelsBarrels MMCF Barrels Barrels MMCF $/bbl. $/MCF

S u b - T o t a l
Remainder
T o t a l  F u t u r e

Cumula t ive
U l t i m a t e

COMPANY FUTURE GROSS REVENUE (FGR) - $M MRT FGR AFTER

From From From
MRT

Period Oil/Cond. Plant Products Gas Other Total Oil/Cond. - $M Gas/P.P. - $ $M

S u b - T o t a l
Remainder
T o t a l  F u t u r e

DEDUCTIONS - $M FUTURE NET INCOME BEFORE INCOME TAXES-$M

Operating Export Tariff & Development Undiscounted Discounted
Period Costs Property Taxes Costs Transportation Total Annual Cumulative @ %

S u b - T o t a l
Remainder
T o t a l  F u t u r e
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REVENUE INTERESTS PRODUCT PRICES DISCOUNTED
EXPENSE Oil/ Plant Oil/Cond. Plt. Prod. Gas FUTURE NET INCOME - $M
INTEREST Condensate Products Gas $/bbl. $/bbl. $/MCF COMPOUNDED

I N I T I A L
FINAL
REMARKS

ESTIMATED 8/8 THS PRODUCTION COMPANY NET SALES AVERAGE PRICES
Number Oil/Cond. Plant Products Gas Oil/Cond. Plant Products Sales Gas Oil/Cond. Gas

Period  of  Wells BarrelsBarrels MMCF Barrels Barrels MMCF $/bbl. $/MCF

S u b - T o t a l
Remainder
T o t a l  F u t u r e

Cumula t ive
U l t i m a t e

COMPANY FUTURE GROSS REVENUE (FGR) - $M MRT FGR AFTER

From From From
MRT

Period Oil/Cond. Plant Products Gas Other Total Oil/Cond. - $M Gas/P.P. - $ $M

S u b - T o t a l
Remainder
T o t a l  F u t u r e

DEDUCTIONS - $M FUTURE NET INCOME BEFORE INCOME TAXES-$M

Operating Export Tariff & Development Undiscounted Discounted
Period Costs Property Taxes Costs Transportation Total Annual Cumulative @ %

S u b - T o t a l
Remainder
T o t a l  F u t u r e
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REVENUE INTERESTS PRODUCT PRICES DISCOUNTED
EXPENSE Oil/ Plant Oil/Cond. Plt. Prod. Gas FUTURE NET INCOME - $M
INTEREST Condensate Products Gas $/bbl. $/bbl. $/MCF COMPOUNDED

I N I T I A L
FINAL
REMARKS

ESTIMATED 8/8 THS PRODUCTION COMPANY NET SALES AVERAGE PRICES
Number Oil/Cond. Plant Products Gas Oil/Cond. Plant Products Sales Gas Oil/Cond. Gas

Period  of  Wells BarrelsBarrels MMCF Barrels Barrels MMCF $/bbl. $/MCF

S u b - T o t a l
Remainder
T o t a l  F u t u r e

Cumula t ive
U l t i m a t e

COMPANY FUTURE GROSS REVENUE (FGR) - $M MRT FGR AFTER

From From From
MRT

Period Oil/Cond. Plant Products Gas Other Total Oil/Cond. - $M Gas/P.P. - $ $M

S u b - T o t a l
Remainder
T o t a l  F u t u r e

DEDUCTIONS - $M FUTURE NET INCOME BEFORE INCOME TAXES-$M

Operating Export Tariff & Development Undiscounted Discounted
Period Costs Property Taxes Costs Transportation Total Annual Cumulative @ %

S u b - T o t a l
Remainder
T o t a l  F u t u r e
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REVENUE INTERESTS PRODUCT PRICES DISCOUNTED
EXPENSE Oil/ Plant Oil/Cond. Plt. Prod. Gas FUTURE NET INCOME - $M
INTEREST Condensate Products Gas $/bbl. $/bbl. $/MCF COMPOUNDED

I N I T I A L
FINAL
REMARKS

ESTIMATED 8/8 THS PRODUCTION COMPANY NET SALES AVERAGE PRICES
Number Oil/Cond. Plant Products Gas Oil/Cond. Plant Products Sales Gas Oil/Cond. Gas

Period  of  Wells BarrelsBarrels MMCF Barrels Barrels MMCF $/bbl. $/MCF

S u b - T o t a l
Remainder
T o t a l  F u t u r e

Cumula t ive
U l t i m a t e

COMPANY FUTURE GROSS REVENUE (FGR) - $M MRT FGR AFTER

From From From
MRT

Period Oil/Cond. Plant Products Gas Other Total Oil/Cond. - $M Gas/P.P. - $ $M

S u b - T o t a l
Remainder
T o t a l  F u t u r e

DEDUCTIONS - $M FUTURE NET INCOME BEFORE INCOME TAXES-$M

Operating Export Tariff & Development Undiscounted Discounted
Period Costs Property Taxes Costs Transportation Total Annual Cumulative @ %

S u b - T o t a l
Remainder
T o t a l  F u t u r e
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TABLE

REVENUE INTERESTS PRODUCT PRICES DISCOUNTED
EXPENSE Oil/ Plant Oil/Cond. Plt. Prod. Gas FUTURE NET INCOME - $M
INTEREST Condensate Products Gas $/bbl. $/bbl. $/MCF COMPOUNDED

I N I T I A L
FINAL
REMARKS

ESTIMATED 8/8 THS PRODUCTION COMPANY NET SALES AVERAGE PRICES
Number Oil/Cond. Plant Products Gas Oil/Cond. Plant Products Sales Gas Oil/Cond. Gas

Period  of  Wells BarrelsBarrels MMCF Barrels Barrels MMCF $/bbl. $/MCF

S u b - T o t a l
Remainder
T o t a l  F u t u r e

Cumula t ive
U l t i m a t e

COMPANY FUTURE GROSS REVENUE (FGR) - $M MRT FGR AFTER

From From From
MRT

Period Oil/Cond. Plant Products Gas Other Total Oil/Cond. - $M Gas/P.P. - $ $M

S u b - T o t a l
Remainder
T o t a l  F u t u r e

DEDUCTIONS - $M FUTURE NET INCOME BEFORE INCOME TAXES-$M

Operating Export Tariff & Development Undiscounted Discounted
Period Costs Property Taxes Costs Transportation Total Annual Cumulative @ %

S u b - T o t a l
Remainder
T o t a l  F u t u r e
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TABLE

REVENUE INTERESTS PRODUCT PRICES DISCOUNTED
EXPENSE Oil/ Plant Oil/Cond. Plt. Prod. Gas FUTURE NET INCOME - $M
INTEREST Condensate Products Gas $/bbl. $/bbl. $/MCF COMPOUNDED

I N I T I A L
FINAL
REMARKS

ESTIMATED 8/8 THS PRODUCTION COMPANY NET SALES AVERAGE PRICES
Number Oil/Cond. Plant Products Gas Oil/Cond. Plant Products Sales Gas Oil/Cond. Gas

Period  of  Wells BarrelsBarrels MMCF Barrels Barrels MMCF $/bbl. $/MCF

S u b - T o t a l
Remainder
T o t a l  F u t u r e

Cumula t ive
U l t i m a t e

COMPANY FUTURE GROSS REVENUE (FGR) - $M MRT FGR AFTER

From From From
MRT

Period Oil/Cond. Plant Products Gas Other Total Oil/Cond. - $M Gas/P.P. - $ $M

S u b - T o t a l
Remainder
T o t a l  F u t u r e

DEDUCTIONS - $M FUTURE NET INCOME BEFORE INCOME TAXES-$M

Operating Export Tariff & Development Undiscounted Discounted
Period Costs Property Taxes Costs Transportation Total Annual Cumulative @ %

S u b - T o t a l
Remainder
T o t a l  F u t u r e
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��������������,�$��(�����,&&$��,�����+�($(�)������,($�++������$*&&$&�����������(�$))�����������������������(*$)),
��������������������������������������

�������
�
��������
������
�������
����
����
�
���������
���"#
����
���
��
�����
��������
��
-��
����
��
�
���
!



TABLE

REVENUE INTERESTS PRODUCT PRICES DISCOUNTED
EXPENSE Oil/ Plant Oil/Cond. Plt. Prod. Gas FUTURE NET INCOME - $M
INTEREST Condensate Products Gas $/bbl. $/bbl. $/MCF COMPOUNDED

I N I T I A L
FINAL
REMARKS

ESTIMATED 8/8 THS PRODUCTION COMPANY NET SALES AVERAGE PRICES
Number Oil/Cond. Plant Products Gas Oil/Cond. Plant Products Sales Gas Oil/Cond. Gas

Period  of  Wells BarrelsBarrels MMCF Barrels Barrels MMCF $/bbl. $/MCF

S u b - T o t a l
Remainder
T o t a l  F u t u r e

Cumula t ive
U l t i m a t e

COMPANY FUTURE GROSS REVENUE (FGR) - $M MRT FGR AFTER

From From From
MRT

Period Oil/Cond. Plant Products Gas Other Total Oil/Cond. - $M Gas/P.P. - $ $M

S u b - T o t a l
Remainder
T o t a l  F u t u r e

DEDUCTIONS - $M FUTURE NET INCOME BEFORE INCOME TAXES-$M

Operating Export Tariff & Development Undiscounted Discounted
Period Costs Property Taxes Costs Transportation Total Annual Cumulative @ %

S u b - T o t a l
Remainder
T o t a l  F u t u r e
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