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In pursuit of new ideasMotivation: Well Spacing & Completion Design
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In pursuit of new ideasUnderstanding the Controlling Factors of Production
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In pursuit of new ideasData
3 instrumented wells
• DAS/DTS

• Borehole gauge

1 pilot well
• Well log suits

23 new Niobrara and Codell wells
• Well log

• Completion/production data

• Pressure data

3D seismic
• Processed gathers

• Inversion volumes

Microseismic
• Surface and DAS

Surface tiltmeter

Geochemistry data
• Cuttings and oil samples
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In pursuit of new ideasVarious Well Spacing Designs

12 wells 8 wells 16 wells
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Well Name Pad name Fiber Fluid Type

Fluid 

Volume

Proppant 

Type

Proppant 

Volume

Well Spacing 

Scheme

Critter Creek 16-5708B Critter Creek 16 SE Slickwater 30 20/40 1500 16 well (12N/4C)

Critter Creek 16-5708D Critter Creek 16 SE Slickwater 30 40/70 1500 16 well (12N/4C)

Critter Creek 16-5807BE Critter Creek 16 SE Hybrid 30 20/40 1500 16 well (12N/4C)

Critter Creek 16-5807BW Critter Creek 16 SE Hybrid 30 20/40 1500 16 well (12N/4C)

Critter Creek 16-5906B Critter Creek 16 SE Hybrid 40 20/40 1500 16 well (12N/4C)

Critter Creek 16-5906D Critter Creek 16 SE Hybrid 30 20/40 1500 16 well (12N/4C)

Critter Creek 16-6005BE Critter Creek 16 SE Hybrid 40 20/40 1500 16 well (12N/4C)

Critter Creek 16-6104B Critter Creek 16 SW Hybrid 40 30/50 1500 8 well (6N/2C) 

Critter Creek 16-6302BE Critter Creek 16 SW Hybrid 40 30/50 1500 8 well (6N/2C) 

Critter Creek 16-6401D Critter Creek 16 SW Hybrid 40 30/50 1500 8 well (6N/2C) 

Critter Creek 16-6401B Critter Creek 16 SW x Hybrid 40 30/50 1500 8 well (6N/2C) 

Critter Creek 17-5708B Critter Creek 17 SE Slickwater 30 30/50 1500 12 well (8N/4C) 

Critter Creek 17-5807D Critter Creek 17 SE x Fluid Test 40 30/50 1500 12 well (8N/4C) 

Critter Creek 17-5807B Critter Creek 17 SE Hybrid 50 30/50 1500 12 well (8N/4C) 

Critter Creek 17-5906B Critter Creek 17 SE x Fluid Test 40 30/50 1500 12 well (8N/4C) 

Critter Creek 17-6005D Critter Creek 17 SE Slickwater 30 30/50 1500 12 well (8N/4C) 

Critter Creek 17-6005B Critter Creek 17 SE Hybrid 50 30/50 2250 12 well (8N/4C) 

Critter Creek 17-6104B Critter Creek 17 SW Hybrid 30 30/50 2250 12 well (8N/4C) 

Critter Creek 17-6104D Critter Creek 17 SW Hybrid 30 30/50 1000 12 well (8N/4C) 

Critter Creek 17-6203B Critter Creek 17 SW Hybrid 30 30/50 1000 12 well (8N/4C) 

Critter Creek 17-6302B Critter Creek 17 SW Hybrid 30 30/50 1000 12 well (8N/4C) 

Critter Creek 17-6302D Critter Creek 17 SW Hybrid 30 30/50 1500 12 well (8N/4C) 

Critter Creek 17-6401B Critter Creek 17 SW Hybrid 30 30/50 1500 12 well (8N/4C) 

Completion designs of wells

W
e

lls

Completion designs of fiber well stages



In pursuit of new ideasProject Plan
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In pursuit of new ideasGeophysics Characterization

3D Surface Seismic 
• Time to depth conversion

• Structural mapping of faults, 
boundaries, well tops

• Populating the model with well 
properties using seismic 
structural constraints (e.g. 
horizons)

• PP pre-stack inversion – reservoir 
static, dynamic models and 
geomechanics

• Model and study if VTI and HTI 
anisotropy are appropriate

• Apply new EF rock physics model 
to Chalk Bluff
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3D Seismic Inline Example

Courtesy of Seitel



In pursuit of new ideasGeology Characterization

Geochemistry

• TOC

• Minerology

• Vertical drainage*

Core data analysis
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Pilot well

Courtesy of Seitel
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In pursuit of new ideasPerforation Injection Allocation

Completion design 

optimization
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Webster et al. 2013



In pursuit of new ideas
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In pursuit of new ideasNear Wellbore Fracture Geometry
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Reverse migration of 

thermal conduction
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Temperature variationDTS warmback signal
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In pursuit of new ideasFar-field Fracture Geometry: Low-frequency DAS

Jin & Roy, 2017 17



In pursuit of new ideasFar-field Fracture Geometry: Low-frequency DAS

• Low-frequency DAS can accurately pick fracture-hit 

locations

• Fracture geometry and orientation can be precisely 

constrained

Ugueto et al. 2019
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In pursuit of new ideas

Well P4Bf Source 2 Well P4Bf Source 2 
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DAS 4D Inter-stage VSP

Well L1

Well P4G

Well P4F

Well P4Df (fiber)

Well P4C

Well P4A

Well P4Bf (fiber)

Source 3
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Source 3

Source 1
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Well P4Bf (fiber)
Well P4A

2000 ft
2000 ft
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In pursuit of new ideasFracture Geometry: Microseismic And Tiltmeter

Chalk Bluff
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In pursuit of new ideasReservoir Characterization

Evaluate performance of legacy 

wells. 

Determine reservoir permeability 

from legacy wells using RTA

Analyze Diagnostic Fracture 

Injection Test (DFIT) for:

• Closure Stress 

• Permeability (k)
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Time-lapse Geochemistry

Jacob, 2019
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In pursuit of new ideasProject Plan
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In pursuit of new ideasConclusion

Chalk Bluff project is a pilot project aiming to optimize well 

spacing and completion designs in DJ Basin. 

Reservoir characterization and hydraulic fracture geometry 

will be well constrained by the data of various types.

Complex reservoir models will be built to match the 

completion and production data. Economic analysis on well 

spacing and completion designs will be performed. 
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