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NPR-3 
Location NPR-3

Structural interpretation 
courtesy of Tim McCutcheon
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Cumulative

Salt Creek

670 MMBBLS

Cumulative 
Production

670 MMBBLS

722 BCF

Teapot Dome 

27 MMBBLS

57 BCF



55

NPR3 PRODUCTION

DAKOTA
1%

3WC
2%

TENSLEEP

MUDDY
2% 1%2%

TENSLEEP
9%

2WC
12% SHANNON12%

SHALE

SHANNON
50%

24%



66

• Introduction
• Purpose and goals of study
• Past work
• Stratigraphy and seismic character
• Surface mapping pp g
• Subsurface mapping and fault interpretation
• Production potentialProduction potential
• Further research opportunities



77

Purpose and Goals of Studyy

• Tie surface geology to subsurface using oldTie surface geology to subsurface using old 
fashioned field work and cutting edge workstation 
technology.

• Determine individual fault block geometries and 
fault sealing characterfault sealing character.

• Identify new primary potential production from 
d i d f d f l bl kundrained fracture systems and fault blocks.
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McCutcheon, 2003
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NPR-3 STRUCTURE

DIP SECTIONDIP SECTION
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WEST EAST

NPR-3 Dip Section
WEST EAST
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NPR-3 STRUCTURE

STRIKE SECTION
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NPR-3 Strike Section
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Sussex 
SandstoneSandstone
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SSussex 
Bentonites
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Outcrop Character

V1 
Bentonite

SSussex 
Sandstone



2323

Outcrop Characterp
Sussex Bentonites

V2

V3-V9

V2
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Outcrop Characterp
Sussex Bentonites
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Quaternary terrace
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S fSurface 
Faulting at 

NPR-3
V2 

o tcropsoutcrops

Sussex V2 Bentonite
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Sussex Sandstone

About 15 ft of 

dip-slip displacementSussex Sandstone

U D
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T hTrench
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Surface 
Faulting atFaulting at 

NPR-3
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Research by Brennan and others 2006 USGS OFR 2006 1214Research by Brennan and others, 2006, USGS OFR 2006-1214
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S ti 10Section 10 
normal 
faulting
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DU

V1 Bentonite

Sussex Sandstone
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Section 10 Fault

About 25 feet of dip-
slip displacement

V1 Bentonite

Sussex 
Sandstone

slip displacement

Sandstone
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Combining Cutting Edge Technology with Old 
Fashioned Geological InterpretationFashioned Geological Interpretation
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Subsurface 
faulting in 
ShannonShannon 

sandstone
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3D Surface on Top of Shannon SS
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Subsurface faulting in Shannon sandstone
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Surface and Subsurface Fault Traces

Surface fault traces
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Faulting 
in 3D 
S i iSeismic 
Data
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Faulting 
in 3D 
SeismicSeismic 
Data
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Ti li tTime slice at 
1100 ms 
showing g
deep faults

(approx 5000(approx 5000 
feet below 
surface)
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Faulting Interpretation in Seismic Data
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Faulting Interpretation in Seismic Data



4949



5050

High 
Resolution 
ShallowShallow 
2D 
Seismic 
AcquisitionAcquisition
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LINE 1

Seismic images provided by John McBride- Brigham Young University
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LINE 2

Seismic images provided by John McBride- Brigham Young University
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Comparison of 3D vs High-Res Shallow 2D Seismic

LINE 2LINE 2
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Production from 
calcified fault 

fault zonefault zone
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48-2-X-28 Blow-out 
High pressure in fault/fracture zone within Niobrara ShaleHigh pressure in fault/fracture zone within Niobrara Shale

Well #48-X-2-28 

Surface Trace
Horizontal Tract

Sub-surface Trace
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Ground-truthing of subsurface faults,
tying surface faults to well data
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M i f f ltMapping of faults 
projected along 
trend into the 
Parkman 
Sandstone, Mesa 
Verde FormationVerde Formation
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3D Seismic Interpretation3D Seismic Interpretation
• Structure Mapping in deeper horizons

Integration of well control
Time to Depth Conversion

• Fault Characterization and Mapping
Detailed mapping at reservoir scale
D t i ti l tiDetermine vertical separation
Seals vs leaks

• Reservoir CharacterizationReservoir Characterization
Seismic modeling and reservoir mapping
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Questions?


