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What is a Reserves Report?What is a Reserves Report?

• An inventory of oil and gas reserves classified by risk level (reserves 
category)

• A forecast of future expenditures required to develop and produce the 
reserves

• A projection of cash flows generated from the sale of oil and gas reserves
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Why Are Reserves Reports Prepared?Why Are Reserves Reports Prepared?

• External
Security filings (SEC, Stock Exchanges - London, Toronto, Hong Kong)

Public disclosure (press releases, annual reports)

External financing/joint ventures/privatization

Property sales/acquisitions

Property trades

Unitizations/equity determinations

Reports for governmental agencies (foreign and domestic)

• Internal
Corporate planning and financial decisions

Accounting requirements such as depletion calculations, etc.

Monitoring success of exploration and acquisition programs
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Authorities in Reserves/Resources CategorizationAuthorities in Reserves/Resources Categorization

• Securities and Exchange Commission (SEC)

• Society of Petroleum Engineers (SPE)

• Society of Petroleum Evaluation Engineers (SPEE)

• World Petroleum Council (WPC)

• Canadian Institute of Mining, Metallurgy, and Petroleum (CIM)

• American Association of Petroleum Geologists (AAPG)

• Various foreign governments, professional societies, and 
financial markets
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History of Industry DefinitionsHistory of Industry Definitions

1936 - API

1930                     1950                    1970           1990                      2010

1964 – SPE/API

1987 - WPC

1987 – SPE Reserves Definitions

1997 – SPE/WPC Reserves Definitions

2001 SPE/WPC/AAPG Guidelines for Evaluation

2005 SPE/WPC/AAPG Glossary of Terms

2007 SPE/WPC/AAPG/SPEE Petroleum Resources Management System (PRMS)
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History of SEC Reserves GuidelineHistory of SEC Reserves Guideline

SEC Interpretative Guidance – October 2009

1978 - Regulation S-X, 
Rule 4-10 published

1970                     1980                    1990           2000                      2010

1981 - Staff Accounting 
Bulletins published

SPEE/SEC Forums (2000-2003)

Current Accounting and Disclosure Issues published - 2001

Comment Letters with Responses made public - 2006

SEC Request for Comments on Definitions – YE07

SEC Draft Reporting Requirements – MY08

SEC Final Reporting Regulations – YE08
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SEC Final Adoption – December 29, 2008
Alignment with Industry Definitions

SEC Final Adoption – December 29, 2008
Alignment with Industry Definitions

• Reasonable Certainty defined as "high degree of confidence" and 
"much more likely to be achieved than not".

• Allows PUDs beyond 1 offset by removing "certainty of production" 
wording. 

• Reliable technology can be used to establish reasonable certainty 
for proved reserves (LKH, etc.).

• Sets out 5 years as reasonable time frame of development. 

• Improved recovery projects - removed the wording that analogs 
must be "within the immediate area".

• Reasonable Certainty defined as "high degree of confidence" and 
"much more likely to be achieved than not".

• Allows PUDs beyond 1 offset by removing "certainty of production" 
wording. 

• Reliable technology can be used to establish reasonable certainty 
for proved reserves (LKH, etc.).

• Sets out 5 years as reasonable time frame of development. 

• Improved recovery projects - removed the wording that analogs 
must be "within the immediate area".

New definitions in close alignment with industry standard 
SPE PRMS (Petroleum Resources Management System)
New definitions in close alignment with industry standard 
SPE PRMS (Petroleum Resources Management System)
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Resources Definitions during DevelopmentResources Definitions during Development

Increasing Certainty
Source: SPE Reserves ATW
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Reserves CategorizationReserves Categorization

Proved
• Lowest risk classification, reasonable certainty 

of recovery under current economic conditions 
(SEC defined reasonable certainty as "much 
more likely to be achieved than not")

Probable
• More likely to be recovered than not

Possible
• More speculative, low degree of certainty
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Reserves Report StandardsReserves Report Standards

• Standards for estimating and auditing reserves have been published by 
the SPE, a professional society, but do not have the force of the law

• The level of independent third-party involvement is determined by the 
individual company

Reserves Evaluation/Certification
Reserves Audit
Reserves Review
Procedural Review
No Independent Work

• Depth of investigation and application of reserves definitions (SEC, SPE, 
and WPC) are applied based on judgment of the reserves estimator

• Professional qualifications for reserves estimators have been published 
by the SPE, but like the standards have no force of law

• There is no "FASB" equivalent for reserves reports
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Depth of Investigation NSAI StandardsDepth of Investigation NSAI Standards

Most RigorousMost Rigorous

Least RigorousLeast Rigorous

Full reserves and economics evaluation of all propertiesFull reserves and economics evaluation of all properties

Procedures review - Addresses methodologies onlyProcedures review - Addresses methodologies only
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Rigorous audit - Reserves and economic 
evaluation on most properties or large amount of 
total property value
Other audits - Reserves evaluation on major value 
only or on specific set of properties only

Rigorous audit - Reserves and economic 
evaluation on most properties or large amount of 
total property value
Other audits - Reserves evaluation on major value 
only or on specific set of properties only

Reviews - Specific issues
Time constraints
Member of Company Reserves Audit Team

Reviews - Specific issues
Time constraints
Member of Company Reserves Audit Team

AuditsAudits
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NSAI Full Evaluations/CertificationsNSAI Full Evaluations/Certifications

Procedure
• Gather technical and economic data
• Perform independent evaluation
• Publish report with NSAI estimates

Report Text
• In accordance with your request, we have estimated the proved 

reserves and future net revenue . . . 
What NSAI does, expressed in accounting terms

• We start with the data (receipts, invoices, inventory records, 
etc.), then we create our own books
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What are Reserves Reports Made of?What are Reserves Reports Made of?

Engineering/Geologic DataEngineering/Geologic Data

Seismic
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Seismic
Data

Well Logs
and

Core Data

Well Logs
and

Core Data
Geologic

Maps
"Structure

and Isopach"

Geologic
Maps

"Structure
and Isopach"
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Fluid Properties,
Temperature,
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and 
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and 

Completion Data

Production
History

Production
History

Facility Design
and Capacity

Facility Design
and Capacity

Accounting/Economic DataAccounting/Economic Data

Revenue
History

Revenue
History

Capital Req's,
Budgets, and
Development

Plans

Capital Req's,
Budgets, and
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PlansOperating
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Operating
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Depth of InvestigationDepth of Investigation

• What type of report did the consultant do?

• Did consultant do their own geological/geophysical interpretation?

• Did consultant verify product pricing and operating expense?

• Did consultant check capital expenditures and timing for 
reasonableness?

• Did consultant perform projections of future production and economic 
calculations?

• Did consultant adhere to standard reserves definitions (SEC, SPE, or 
others)?

• Does consultant have work data in their office?

• What was the cost of the reserves report?

Scope of Independent Evaluation ChecklistScope of Independent Evaluation Checklist
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Is Consultant Independent From Client?Is Consultant Independent From Client?

• No vested interest in the properties

• No vested interest in client's company

• Not employed on a contingent basis

• Is client a major source of consultant's income?

• Does consultant have an independent office?
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Reserves Reports
Are Not

Created Equal

Reserves Reports
Are Not

Created Equal

Buyer Beware!Buyer Beware!

Establish the reliability by:
• Reading the report letter
• Asking questions regarding the depth of the independent 

evaluation

Establish the reliability by:
• Reading the report letter
• Asking questions regarding the depth of the independent 

evaluation



Operating Expenses and Capital 
Costs

Operating Expenses and Capital 
Costs
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Operating ExpensesOperating Expenses

• Critical to an accurate economic valuation

• Important factors to consider
Current operating expenses
Projected operational changes
Anticipated changes in expenses

Field life and reserves can be highly sensitive to future expenses.
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Independent Operating Expense EvaluationIndependent Operating Expense Evaluation

• Begin with actual lease operating statements (LOS)

• Analyze and adjust as necessary to obtain representative
current operating expenses

• Consider impact of future operational changes on future 
expense forecasts

• Use historical precedents as a guide
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LOS Example 3 - San Juan Basin CBMLOS Example 3 - San Juan Basin CBM



22

LOS Example 3 - San Juan Basin CBMLOS Example 3 - San Juan Basin CBM
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LOS Example 3 - San Juan Basin CBMLOS Example 3 - San Juan Basin CBM
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LOS Example 3 - San Juan Basin CBMLOS Example 3 - San Juan Basin CBM
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LOS Example 3 - San Juan Basin CBMLOS Example 3 - San Juan Basin CBM
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Evaluating Historical Expense DataEvaluating Historical Expense Data

Items to check for:
• Missing, incomplete, or incorrect data?
• Nonrecurring expenses – should they be excluded?
• Recent charges – are they all included?
• Overhead charges included?
• Seasonal fluctuations?
• Does the data match the story?
• Are all leases economic?
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Forecasting Future ExpensesForecasting Future Expenses

Fixed expenses
• Remain "constant" through time

Variable expenses
• Directly reflects operational activities
• May change with producing well count or production 

volumes
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Fixed and Variable ExpensesFixed and Variable Expenses
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Projecting Future Operating ExpensesProjecting Future Operating Expenses

Lease in Depletion
• Forecast based on current fixed model with changes in 

variable operating cost

Ongoing Development
• Forecast based on changes to both fixed and variable 

costs
» Additional wells to be drilled or plugged
» Facility upgrades planned
» Changes in support cost, personnel, etc.  
» Are the changes "reasonable"?
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"We have a new plan to reduce overall transportation 
costs by 25% next year!"

"We have a new plan to reduce overall transportation 
costs by 25% next year!"
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Independent Capital Cost EvaluationIndependent Capital Cost Evaluation
Typical capital cost items

• New wells
• New production facilities
• New pipelines
• Abandonment

Verify capital cost estimates
• Actual historical costs
• AFEs for future work 
• Analogies of similar projects
• Service company estimates
• Create our own

Cost items typically not considered
• Equipment salvage value
• Environmental liability
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Operating Expense and Capital Cost
Quality and Reliability Checklist

Operating Expense and Capital Cost
Quality and Reliability Checklist

• Does report include an independent evaluation of operating 
expenses?  If not, why?

• Do projected future expenses correlate to actual current or 
historical expenses?

• Who developed cost estimates for future capital projects?  
(Do they tie to actual historical costs?)

• Does estimator have the experience to accurately evaluate 
operating and capital costs?



Product Pricing and Economic 
Calculations

Product Pricing and Economic 
Calculations
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Important Pricing TermsImportant Pricing Terms

• Benchmark Price(s):  Reference price of oil or gas, chosen 
because it is both familiar in the industry and relevant to the 
properties being evaluated

• Posted Price: An established price for which a buyer is willing 
to purchase oil or gas, usually at a major oil or gas pipeline 
interconnect location or at a refinery

• Futures Price:  A price established on a futures exchange 
based on trading of contracts to buy/sell oil or gas, generally 
refers to the "near-month" futures price

Either a posted price or a futures price can be used as a Benchmark Price
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Important Pricing TermsImportant Pricing Terms

• Field Price(s) or Realized Price(s): The prices that are 
actually received for oil or gas sold from a given lease or field

• Price Differential:  The difference in price between an 
established benchmark and what is actually received at the 
lease or field 

Price differentials can be positive or negative
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First calculate the historical differential:

Then apply the differential to obtain the starting price:

Future prices may then be held constant or escalated

Historical Pricing 
Differential = –

Historical Realized 
Price

Historical 
Benchmark Price

Starting 
Price = +

Benchmark 
Starting Price

Historical Pricing 
Differential

Calculating Starting Prices – Empirical ApproachCalculating Starting Prices – Empirical Approach

Ratios may be more appropriate than differentials for gas
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Gas - Why a Differential ExistsGas - Why a Differential Exists

• Quality differences
Heating value (BTU factor)
Level of impurities 

• Liquids effects
Value of processed liquids
Shrinkage upon processing

• Compression/transportation costs
• Marketing charges
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Guidelines for Future PricesGuidelines for Future Prices

• US SEC (YE 2009 forward):  Use a 12-month 
average of first-of-the-month prices, then hold this 
price flat throughout the life of the property

• SPE PRMS:  Future prices should be "…based on 
the evaluator's view of the prices expected to apply 
to the respective commodities in future periods…"

• CNI 51-101: Use forecast prices and costs, 
generally accepted as being a reasonable outlook of 
the future
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Pricing Explanation in the Report LetterPricing Explanation in the Report Letter

• The report letter should clearly specify the starting 
price in terms of a common industry benchmark, and 
should specify any price escalations used

• The report should also specify that differentials have 
been accounted for 

• The report may specify the actual differential-
adjusted field prices used, although this can become 
impractical if many different starting prices exist
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Pricing Explanation in the Report LetterPricing Explanation in the Report Letter

• Reports in Accordance with SEC Guidelines:

• Reports in accordance with PRMS Guidelines:

Prices used in this report are based on the 12-month unweighted arithmetic average of the 
first-day-of-the-month price for the period January through December 2010.  For oil and NGL 
volumes, the average West Texas Intermediate posted price of $75.96 per barrel is adjusted 
by lease for quality, transportation fees, and regional price differentials.  For gas volumes, the 
average Henry Hub spot price of $4.376 per MMBTU is adjusted by lease for energy content, 
transportation fees, and regional price differentials.  All prices are held constant throughout the 
lives of the properties.

As requested, this report has been prepared using oil, NGL, and gas price parameters 
specified by (company).  Oil and NGL prices are based on NYMEX West Texas Intermediate 
prices and are adjusted by lease for quality, transportation fees, and regional price 
differentials.  Gas prices are based on NYMEX Henry Hub prices and are adjusted by lease for 
energy content, transportation fees, and regional price differentials.  All prices, before 
adjustments, are shown in the following table:
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Important Price/Cost Escalation TermsImportant Price/Cost Escalation Terms

Constant price and cost case
Required by the SEC

Nominal price escalation case
Prices and costs escalate at an identical rate 
Yields same reserves as the constant price case, but 
higher revenue

Real price escalation case
Product prices escalate at a greater rate than costs
Yields higher reserves and higher revenues
Can make currently uneconomic projects profitable in the 
future
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EconomicsEconomics

By definition, reserves must be economic.

Therefore:
– The outcome of the economic model determines the 

level of reserves.
– More importantly, the economic model determines the 

"value" of reserves.
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UncertaintyUncertainty

• Uncertainty exists in oil and gas reserves and 
economic evaluations

• Total uncertainty is greater in less mature properties 
due to:

inherently less precise measurements of each volumetric 
parameter
multiplication effect of economic and volumetric 
parameters

• Defining a range of uncertainty is appropriate
• Choosing the most optimistic values in a range of 

uncertainty is not appropriate
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Economic Considerations of a Thorough 
Evaluator

Economic Considerations of a Thorough 
Evaluator

• Are there enough wells to deplete the productive area?
• Is there enough CAPEX to cover reasonable contingency, including

required initial field facilities and future equipment requirements?
• Is there enough OPEX to operate the estimated well count?
• Is there enough wellbore capacity to produce the peak rate?
• Is the development timing for undeveloped reserves reasonable?
• Is the modeling of expense reductions at the end of the reservoir life 

reasonable?
• Have realistic, rather than optimistic, estimates of uncertain 

variables been used?



Reserves Report ContentReserves Report Content
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Reserves Report Content - StandardReserves Report Content - Standard

• Cover
• Letter (description of properties, estimate of 

reserves and revenue, economic assumptions)
• Definitions
• Table of Contents
• Summaries by Reserves Category
• One-line Summaries of Reserves, Economics, and 

Basic Data by Lease (by Reserves Category)
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Example - Report LetterExample - Report Letter
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Example - Report LetterExample - Report Letter
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Example - Report LetterExample - Report Letter
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Example - Report LetterExample - Report Letter
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Example - Summary TableExample - Summary Table
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Example - One-line Summaries
Basic Data

Example - One-line Summaries
Basic Data
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Example - One-line Summaries
Reserves and Economics

Example - One-line Summaries
Reserves and Economics
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Reserves Report Content - OptionalReserves Report Content - Optional

• Summary tables by field, area, business unit, etc.
• Summary graphs of historical and projected 

production by reserves category
• Individual lease projections (graphs and annual 

cash flows)
• Present worth sorts of individual properties
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Example - Summary Level 
Gross Production Graphs

Example - Summary Level 
Gross Production Graphs



56

Example - Lease Plot/ProjectionExample - Lease Plot/Projection
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Example - Present Worth SortExample - Present Worth Sort
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• Two-day Oil & Gas Property Evaluation Seminar (no registration cost)
Dallas, Texas – Thanksgiving Tower

♦ Two 2-day sessions in May for past 17 years 

London – Grange City Hotel (Central London)
♦ June 14 -15, 2011

• One-day Shale Seminar

London – Grange City Hotel (Central London)
♦ June 13, 2011

• Register on-line at www.netherlandsewell.com

NSAI SeminarsNSAI Seminars
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Netherland, Sewell & Associates, Inc.Netherland, Sewell & Associates, Inc.

Dallas

Thanksgiving Tower
1601 Elm Street
Suite 4500
Dallas, Texas 75201

214-969-5401

Houston

4 Houston Center
1221 Lamar
Suite 1200
Houston, Texas 77010

713-654-4950

Providing 50 Years of Quality Service.
www.netherlandsewell.com
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