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Location of Mamm Creek field

Mamm CreekMamm Creek
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Objective

• The overall objective of the reservoir characterization and 
flow simulation project in Mamm Creek field is to understand 
the reservoir volumetrics and connectivity

– Use integrated approach to create a 3D dynamic 
simulation model that capture the main geologicalsimulation model that capture the main geological 
complexities of the field. 

– Use all petrophysical geological seismic andUse all petrophysical, geological, seismic, and 
engineering information available
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Characterization and simulation workflow

• Petrophysics and rock physics modeling 
• Facies definitions
• Geological interpretation  
• Seismic analysis for facies prediction

Geological model building• Geological model building
• Dynamic simulation
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Seismic to constrain geological models

RHO Vp Vs Thick Sand ProbabilityO p s
high

low

pSI_fast pSI_slow

0
Facies probabilities from multidimensional crossplots of seismic attributes
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Reinaldo J. Michelena, Kevin S. Godbey, and Patricia E. Rodrigues, The 
Leading Edge, January 2011.   
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Predicted sand probabilities in newer wells 
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(Figure courtesy Steve Cumella from Bill Barrrett Corp.)



Geologic model choices
F i P i

Case A
•SIS
•basic lithology
•no seismic constraint

Case D
•OBS
•basic lithology

Object-Based
SIS-Based
(all sand)

Well Litho VPC
(sand, shaly sand)

Facies Proportions

Case B C ECase B
•SIS
•basic lithology
•constrained to 
seismic

Case E
•OBS
•refined lithology

Case C
•SIS

Case F
•OBS

•refined lithology
OBS

•architectural elements

SIS:  Sequential-indicator simulation
OBS: object based simulation
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OBS:  object-based simulation
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connectivity of the Williams Fork Formation: use of outcrop analogues for stratigraphic characterisation and 
reservoir modelling, in T. Good, J. Howell, A. W. Martinius, eds., Sediment body geometry and heterogeneity: 
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Calibration of models to rate performance

Model & Actual Gas Rate
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Measured Tubing PressureCalculated Tubing Pressure



30-Year Recovery

Recovery after 30 years, “optimal” 
hydraulic fractures, 25~30 ft thickness

Zone 1Zone 1 BigBig KahunaKahuna

1-Year
Facies Proportion

Avg. all 
layers by 
year 
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Hydraulic Fracture Orientation: 30o
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Conclusions

• Geologic models created at Mamm Creek Field were the result of a 
complex workflow of known concepts and a careful data analysis 
and interpretation rather than a single algorithm that integrated all p g g g
the data automatically

• This integrated approach to characterization and simulation yielded 
good matches to the character of pressure decline while still 
ensuring consistency with petrophysical geological geophysicalensuring consistency with petrophysical, geological, geophysical, 
and engineering interpretations.

• The models are not simplistic which allows a non-uniform 
distribution of pressure depletion and more realistic assessment ofdistribution of pressure depletion and more realistic assessment of 
infill well potential and long-term recovery as compared to other 
engineering methods.

• The integrated characterization and simulation approach used in this 
fproject shows the importance of geologic controls on long-term 

recovery, providing a data constrained methodology to assess 
optimal infill well spacing.
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