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Stratigraphic Variation of (a) Vertical Stress and (b) Stress/Depth Graditent (Depth in TVD)
in the Belloy Study Area Based on Data from 86 Wells 3.13
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 Stratigraphic Variation of (a) Vertical Stress and (b) Stress/Depth Graditent (Depth in TVD)
in the Debolt Study Area Based on Data from 56 Wells 3.14
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BELLOY AND DEBOLT WATER DISPOSAL ZONES IN THE MONTNEY PLAY FAIRWAY, NEBC GCWD

Comparison of Minimum Stress Values Calculated as 85% of 
Hydraulic Fracture Stage Instantaneous Shut-in Pressures (red) 

versus those Determined from Leak-off tests (blue) 
and Minifracs (green) in Central Alberta

3.15

(from CDL’s 2006 Stress Analysis –  Central Alberta regional study)











Figure

Copyright © 2015 Canadian Discovery Ltd. All Rights Reserved.

Canadian
DiscoveryLtd.

Author M.Soltanzadeh

Reviewer A. Fox

Graphics P. Patton

Created 24-Jun-2015

Appraisal Data
Acquisition

Data Interpretation
and Modeling

Feasibility
Assessment

Site
Characteriziation

Real-time
Data Updating

Field
Monitoring

Operational
Criteria and

Recommendations

BELLOY AND DEBOLT WATER DISPOSAL ZONES IN THE MONTNEY PLAY FAIRWAY, NEBC GCWD

4.1
The Workflow for

Integrated Containment Assessment Program
(ICAP)


































































































































	Title Page
	Copyright and Disclaimer
	Executive Summary
	Table of Contents
	Report
	References
	Figures
	Figure 1.1Belloy Area
	Figure 1.2	Debolt Area
	Figure 2.1 Drill Stem Test Quality Code Summary - DST Charts
	Figure 2.2  Drill Stem Test Quality Code Summary - Code Descriptors
	Figure 2.3 PID Summary
	Figure 3.1 Statistical Distribution of Lab-Based Elastic Rock Properties in the Montney and Doig Formations in the Belloy Study Area
	Figure 3.2	Crossplots Between Lab-Based Static and Dynamic Elastic Properties
	Figure 3.3	Statistical Distribution of Lab-Based Rock Strength Properties in the Montney and Doig Formations in the Belloy Study Area
	Figure 3.4	Calculation of Elastic Properties for Well 100/16-25-081-19W6/00 in the Belloy Study Area
	Figure 3.5	Stratigraphic Distribution of Elastic Rock Properties for All the 75 Analyzed Wells in the Belloy Study Area
	Figure 3.6	Stratigraphic Distribution of Elastic Rock Properties for All the 55 Analyzed Wells in the Debolt Study Area
	Figure 3.7	An Example of Anisotropy Analysis for Well 100/08-22-082-20W6/00 in the Belloy Study Area
	Figure 3.8	Stratigraphic Distribution of Slow-Fast Anisotropy Index (ANISF) Based on Data from Six Wells and X-Y Anisotropy Index (ANIXY) Based on Data from 11 Wells for the Belloy Study Area
	Figure 3.9	Stratigraphic Distribution of Slow-fast Anisotropy Index (ANISF) Based on Data from One Well and X-Y Anisotropy Index (ANIXY) Based on Data from Two Wells for the Debolt Study Area
	Figure 3.10	Crossplots Between Directional (X-Y) Elastic Properties: (a) Poisson’s Ratio in the Belloy Study Area (b) Young’s Modulus in the Belloy Study Area, (c) Poisson’s Ratio in the Debolt Study Area (d) Young’s Modulus in the Debolt Study Area
	Figure 3.11	Example of Graphic Drilling Experience Review for Well 200/C-017-C/094-A-14/00 in the Debolt Study Area
	Figure 3.12	Example Calculation of Vertical Stress for Well 100/10-27-082-20W6/00 in the Belloy Study Area
	Figure 3.13	Stratigraphic Variation of (a) Vertical Stress and (b) Stress/Depth Gradient (Depth in TVD) in the Belloy Study Area Based on Data from 86 Wells
	Figure 3.14	Stratigraphic Variation of (a) Vertical Stress and (b) Stress/Depth Gradient (Depth in TVD) in the Debolt Study Area Based on Data from 56 Wells
	Figure 3.15	Comparison of Minimum Stress Values Calculated as 85% of Hydraulic Fracture Stage Instantaneous Shut-In Pressures (Red) Versus Those Determined from Leak-Off Tests (Blue) and Minifracs (Green) in Central Alberta (from CDL’s 2006 Stress Analysis – Central Alberta Regional Study)
	Figure 3.16	Example of Borehole Breakouts in an Acoustic Image Logs and the Inferred In Situ Stress Orientation in Well 200/A-018-D/094-A-13/00 in the Debolt Study Area
	Figure 3.17	Example of Stress Orientation from Fast Shear Azimuth in a Sonic Scanner Logs from Well 100/01-27-078-17W6/00 Very Close to the Belloy Study Area
	Figure 3.18	Example of Maximum Horizontal Stress (SHmax) Modeling Approach Comparing Predicted vs. Actual Wellbore Failure for Well 200/A-018-D/094-A-13/00 Very Close to the Debolt Study Area
	Figure 3.19	Example of Breakout Analysis Based on Caliper Logs for Well 202/C-025-B/094-H-03/00 in the Debolt Study Area
	Figure 4.1	The Workflow for Integrated Containment Assessment Program (ICAP)

	Tables
	Table 1.1 Southern and Northern Montney Producing Fields
	Table 3.1	Potential Geomechanics-Related Drilling Events
	Table 3.2	Data Availability for Shmax Modeling in the Belloy Study Area
	Table 3.3	Data Availability for Shmax Modeling in the Debolt Study Area
	Table 3.4	Input Data and SHmax Modeling Results in the Belloy Study Area.
	Table 3.5	Input Data and SHmax Modeling Results in the Debolt Study Area

	Enclosures
	Enclosure 2.1	Belloy Area Belloy DST AOF Recovery (All Data)
	Enclosure 2.2	Belloy Area Belloy Pressure vs. Elevation Graph (All Data)
	Enclosure 2.3	Belloy Area Belloy DST AOF Recovery (QC A-D, PID)
	Enclosure 2.4	Belloy Area Belloy Pressure vs. Elevation Graph (QC A-D, PID)
	Enclosure 2.5	Belloy Area Belloy Head
	Enclosure 2.6	Belloy Area Belloy Pressure Depth Gradient
	Enclosure 2.7	Belloy Area Belloy Salinity
	Enclosure 2.8	Belloy Area Lower Montney Pressure Depth Gradient
	Enclosure 2.9	Belloy Area Belloy TVD
	Enclosure 2.10	Belloy Area Theoretical Lower Montney Pressure at Belloy Top
	Enclosure 2.11	Belloy Area Theoretical Belloy Pressure at Belloy Top
	Enclosure 2.12	Belloy Area Theoretical Pressure Difference across Montney/Belloy Contact
	Enclosure 2.13	Debolt Area Debolt DST AOF Recovery (All Data)
	Enclosure 2.14	Debolt Area Debolt Pressure vs. Elevation Graph (All Data)
	Enclosure 2.15	Debolt Area Debolt DST AOF Recovery (QC A-D, PID)
	Enclosure 2.16	Debolt Area Debolt Pressure vs. Elevation Graph (QC A-D, PID)
	Enclosure 2.17	Debolt Area Debolt Head
	Enclosure 2.18	Debolt Area Debolt Pressure Depth Gradient
	Enclosure 2.19	Debolt Area Debolt Salinity
	Enclosure 2.20	Debolt Area Lower Montney Pressure Depth Gradient
	Enclosure 2.21	Debolt Area Debolt TVD
	Enclosure 2.22	Debolt Area Theoretical Lower Montney Pressure at Debolt Top
	Enclosure 2.23	Debolt Area Theoretical Debolt Pressure at Debolt Top
	Enclosure 2.24	Debolt Area Theoretical Pressure Difference across Montney/Debolt Contact
	Enclosure 3.1	Belloy Area Data Inventory
	Enclosure 3.2	Debolt Area Data Inventory
	Enclosure 3.3	Montney/Doig Poisson's Ratio Distribution - Belloy Study Area
	Enclosure 3.4	Montney/Doig Young's Modulus Distribution - Belloy Study Area
	Enclosure 3.5	Belloy Area Poisson's Ratio Distribution
	Enclosure 3.6	Belloy Area Young's Modulus Distribution
	Enclosure 3.7	Montney/Doig Poisson's Ratio Distribution -Debolt Study Area
	Enclosure 3.8	Montney/Doig Young's Modulus Distribution - Debolt Study Area
	Enclosure 3.9	Debolt Area Poisson's Ratio Distribution
	Enclosure 3.10	Debolt Area Young's Modulus Distribution
	Enclosure 3.11	Belloy Area Montney/Dog Vertical Stress
	Enclosure 3.12	Belloy Area Belloy Vertical Stress
	Enclosure 3.13	Debolt Area Montney/Doig Vertical Stress
	Enclosure 3.14	Debolt Area Debolt Vertical Stress
	Enclosure 3.15	Belloy Area Minimum Principal Stress Montney/Doig
	Enclosure 3.16	Debolt Area Minimum Principal Stress Montney/Doig
	Enclosure 3.17	Belloy Area Minimum Principal Stress Other Formations
	Enclosure 3.18	Debolt Area Minimum Principal Stress Other Formations
	Enclosure 3.19	Belloy Area Stress Orientation
	Enclosure 3.20	Debolt Area Stress Orientation
	Enclosure 3.21	Belloy Area Maximum Horizontal Stress
	Enclosure 3.22	Debolt Area Maximum Horizontal Stress
	Enclosure 3.23	Belloy Area Montney Natural Fracture Orientation
	Enclosure 3.24	Belloy Area Belloy Natural Fracture Orientation
	Enclosure 3.25	Debolt Area Montney Natural Fracture Orientation
	Enclosure 3.26	Debolt Area Debolt Natural Fracture Orientation
	Enclosure 3.27	Belloy Area Belloy Critically Stressed Fracture Analysis
	Enclosure 3.28	Debolt Area Debolt Critically-Stressed Fracture Analysis
	Enclosure 3.29	Belloy Area Montney Critically-Stressed Fracture Analysis
	Enclosure 3.30	Debolt Area Montney Critically-Stressed Fracture Analysis

	Appendices
	Appendix A	Characterization of Belloy and Debolt Water Disposal Zones in the Montney Play Fairway, NEBC
	Appendix B	Belloy Geomechanics Inventory List and Debolt Geomechanics Inventory List
	Appendix C	Lab-Based Rock Properties Database
	Appendix D	Drilling Experience Plots




