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Defining Terms: CMM Resources and Reserves



The Petroleum Resources 
Management SystemManagement System



Converting Resources to Reserves



Keys to Understanding Occurrence of Gaseous Hydrocarbons in Coal



Coal Rank and Hydrocarbon Generation
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Van Krevelen‐type diagram for various coal types of 
south Texas and vicinitysouth Texas and vicinity

Jackson ( San Miguel)
Claiborne (Santo Tomas)
Wilcox (Sandow)
Olmos (Eagle Pass prior to 1912)
Olmos (Eagle Pass recent)

Type I Kerogen

1.5

Olmos (MICARE)Type II

Type III1.0 yp

0.5

Arrows represent mean maturation paths

0 0 1 0 2 0 3 0 40 0.1 0.2 0.3 0.4

Atomic O/C



Model of Methane Occurrence and 
Enrichment in Coal

Dry gas with isotopically light methane
Gas composition controlled by (1) mixing of biogenic

Enrichment in Coal

Gas composition controlled by (1) mixing of biogenic
  methane and/or (2) oxidation of heavy gases
Located in margins and shallow central parts of basins.

Few 100's
to 1000's

Zone of
Alteration to 1000 s

of feet

COAL

Zone of
Original Gas

Zone of Original Gas

Wetter gas with isotopically heavier methane
Gas composition controlled by rank and composition

Original Gas

Located in deep and central parts of basins

After Rice, 1993

 of associated coal



Comparison of CBM Producing Basins in USA to Coal 
Basins in MongoliaBasins in Mongolia
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Desorption TestingDesorption Testing 



Example Desorption Report



Example Adsorption Report



Adsorption Laboratory
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Data Required for CMM/CBM 
Resource Study:Resource Study:

Data‐type and associated uncertainty
• Coal thickness data‐ continuous variable with gaps causedCoal thickness data‐ continuous, variable with gaps caused 

by sparse data ‐‐ often modeled which may obscure 
uncertainty

• Coal Quality data‐ variability related to geologic setting and• Coal Quality  data‐ variability related to geologic setting and 
sampling density

• Depth and area of occurrence‐ function of geologic setting 
and sampling densityand sampling density

• Variation in data density‐ required for evaluation of 
resource class ‐‐ subjective to some extent
S ti d t d b d t t b hi hl i bl• Sorption data‐ desorbed gas content can be highly variable 
determined by coal type and geologic setting, may be 
necessary to model  gas potential based on adsorption 
isothermisotherm



CMM Resource Assessment ApproachesCMM Resource Assessment Approaches

• Usually a volumetric calculation:
l l f l ( ) b ( b– multiply mass of coal (tonnes) by gas content (cubic 

meters of methane per ton of coal) = volume of gas in 
place (equivalent to PIIP)p ( q )

• Two accepted approaches to calculate estimate:
– Use low, high, and mid range single values for all 
parameters; result is a resource estimate ranging from 
low to high forecasts

– Stochastic estimate using probability functions– Stochastic estimate using probability functions 
developed for each parameter yielding a probabilistic 
forecast of resources



Example CBM/CMM Resource Study: Texas Gulf Coast



Location of Initial Study Area
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Model for Methane Generation in Upper 
Texas Gulf Coast Wilcox Coals

D

EcB

EsbEhTravis Co.

L C

Burleson Co.

D

W ashington Co.

Bastrop Co.

Lee Co.
Su

rfa
ce

 O
ut

cr
op

Su
bs

ur
fa

ce

Colorado Co.

Austin Co.

Fayette Co.

way

D'Geopressured Geothermal

Colorado Fairw
ay

Zone in Lower Wilcox

Boundary of UPRC Leasehold
Study Area Values 20-60 ohms

Values 10-20 ohms

Values greater than 60 ohms
Simsboro
Hooper

Calvert Bluff
EXPLANATION

County Line

4 May 2001 www.ravenridge.com 19

County Line
190°  = Equilibrium Temperature °F



Model for Methane Generation in Upper 
f
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Texas Gulf Coast
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Comparison of CBM Producing Basins



Type Log Showing Primary ObjectiveType Log Showing Primary Objective



Gas Content Variation Within 
A Single Coal Seam

174 3 SCF/T

A Single Coal Seam

174.3 SCF/T

134.2 SCF/T

105.9 SCF/T



Resource Model:Barracuda Seam
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Forecast: Gas-in-Place Barracuda Coal Seam
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CBM Resource Model for Barracuda Coal 
Seam and Cumulative Coal ThicknessSeam and Cumulative Coal Thickness

• Developed Probability Frequency Distributions Based 
on Available Data for:
– Gas Content of Coals (conservative)

f f l– Specific Gravity of Coal

– Coal Thickness

• Assumed 64 hectare well spacing• Assumed 64 hectare well spacing 

• Forecasted Frequency of Occurrence of EUR’s of 
Proposed Wells by Size ClassProposed Wells by Size Class



Summary of Barracuda CBM Resource 
BaseBase

• 28,283 Acres Mapped  (11,466 hectares)8, 83 c es apped ( , 66 ecta es)
• Avg. Coal Thickness 15.3 Ft (4.6m)
• Avg. Gas Content 214.6 scf/ton (6.7 m3/ton)Avg. Gas Content 214.6 scf/ton (6.7 m /ton)
• Maximum Gas Content of 470 scf/ton (14.7 m3/ton)
• 80% Probability of 0 5 to 2 BCF Gas in Place Per 16080% Probability of 0.5 to 2 BCF Gas in Place Per 160 
Ac. Unit (14.16Mm3 to 56.63Mm3 per 64 hectares) 

• Avg. Gas In Place 1,143,548 MCF Per 160 Ac. Unit g , ,
(32.38 Mm3 per 64 hectares)



Hypothetical Resource Estimate for Mongolia Coal Deposit



Cross‐section through part of Ovoot 
Tolgoi hvB hvA Coal DepositTolgoi hvB‐hvA Coal Deposit



Thickness of Seams Ocurring in Ovoot 
Tolgoi DepositTolgoi Deposit



In‐ Place Coal Resources Delineated by 430 
Boreholes Drilled from 2006 through 2009Boreholes Drilled from 2006 through 2009

Resources estimated using cross‐section method



Hypothetical Isotherm 
for hvB hvA Coal Rankfor hvB‐hvA Coal Rank
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Hypothetical Gas Content Probability 
Distributions for Ovoot Tolgoi Coal ResourcesDistributions for Ovoot Tolgoi Coal Resources

For illustration purposes only!



Hypothetical CMM Resources 
of Ovoot Tolgoi Coal Depositof Ovoot Tolgoi Coal Deposit 

Potential Surface Coal Mine  

CMM Resource Estimate (million cubic meters)CMM Resource Estimate (million cubic meters)

P90 P50 P10
649 732 816

Potential  Underground Coal Mine  g

CMM Resource Estimate (million cubic meters)

P90 P50 P10
562 630 696

For illustration purposes only!



The Petroleum Resources 
Management System (review)Management System (review)



Thanks!Thanks!
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