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PRESENTATION OUTLINE

• Background
• Project Overview
• Key Lessons Learned
• Future Directions



BAKKEN FORMATION LITHOLOGY

Middle Bakken: Variable lithology (up to nine lithofacies), 
ranging from silty sands to siltstones and tight carbonates

• Bakken reservoir rock (horizontal drilling target) 
• 5% to 10% porosity
• 0.0005 to 50 mD permeability

Lower Bakken Shale: Brown to black, organic-rich
• Bakken source rock
• 1% to 4% porosity
• 0.0001 to 0.1 mD permeability

Upper Bakken Shale: Brown to black, organic-rich 
• Bakken source rock
• 1% to 4% porosity
• 0.0001 to 0.1 mD permeability
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THE ROCKS WITHIN THE SYSTEM ARE COMPLEX
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QUESTIONS ADDRESSED BY PROJECT

• Can CO2 permeate tight rocks and mobilize oil?

• How does the high vertical heterogeneity of the lithofacies affect CO2
permeation and oil mobility?

• How does the sorptive capacity of the organic carbon materials affect CO2
mobility, enhanced oil recovery (EOR), and storage?



Conceptual pore network model showing different phase behavior in 
different pore sizes for a bubblepoint system with phase behavior shift.  
Source: Alharthy, N.S., Nguyen, T.N., Teklu, T.W., Kazemi, H., and Graves, R.M., 2013, SPE 166306, 
Colorado School of Mines, and Computer Modelling Group Ltd.

PORE SIZE AFFECTS FLUID PHASE BEHAVIOR

To predict hydrocarbon phase 
behavior in the Bakken, we 
need to understand:

• Size and geometry of the 
pore throat networks.

• Distribution of those pore 
throat networks.

• Working fluid/oil interactions 
at Bakken conditions.

– Miscibility
– Hydrocarbon species 

selectivity
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TECHNICAL STATUS

Phase I – November 2014 to April 2016
• Sample selection and detailed baseline characterization

• Development of improved methodologies to identify multiscale fracture 
networks and pore characteristics

Phase II – May 2016 to October 2017
• CO2 transport, permeation, and oil extraction testing

• Multimineral petrophysical analysis (MMPA)

• Modeling and simulation 
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ROCK CORE SAMPLE 
WELL LOCATIONS

• Cores come from six well locations.

• Samples represent:
– Middle Bakken reservoir 

lithofacies.

– Upper and Lower Bakken shale 
source rocks.

– Reservoir‒shale interface. 

• Samples provided by Marathon and 
North Dakota Geological Survey.



ROCK CHARACTERIZATION

• Mineralogy
• Mineral maps
• Porosity
• Permeability
• Grain density
• Pore throat size distribution

Lower Bakken 
Shale

Middle Bakken

Upper Bakken Shale Middle Bakken 



FRACTURE AND PORE ANALYSIS TECHNIQUES 

Macro- to Micro-
Fracture Characterization

– Whole-core and thin-
section analysis.

– CT scans.

– Conventional SEM
methods.

SEM of Middle Bakken Micro-CT 
of Middle Bakken

CT Processed to 
Highlight Burrows 
and Brachiopod
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CT Scan of Middle Bakken whole core



Green = organics
Red = unconnected Φ
Blue = connected Φ

The amount of 
connected and 
unconnected pore 
space is roughly 
equal.  

FIB-SEM of 
Upper Bakken Shale 

Sample

UPPER BAKKEN SHALE 
MICRO-AND NANOSCALE 
FESEM AND FIB–SEM
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FESEM AND FIB‒SEM OF MIDDLE BAKKEN 
(LAMINATED)

Clay-filled microfractures appear to have highly connected 
porosity.

Green = organics
Red = unconnected Φ
Blue = connected Φ
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OIL EXTRACTION FROM BAKKEN ROCKS IN THE LAB
• 46 core plugs from 6 wells representing three Middle Bakken lithofacies and both 

Upper and Lower Bakken shales were selected to investigate the EOR effects of 
CO2.

• 24-hour oil extraction was conducted for the rock samples. 

• All experiments were carried out under reservoir conditions (5000 psi, 230°F). 

ca. 11-mm-dia. rod

• Rock is “bathed” in gases, not 
swept with gases as would be the 
case in confined flow-through tests. 



Laboratory CO2 oil recovery from six Bakken lithofacies 
from a McKenzie County well (24 hours).
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																																																																																																																				TOC/Rock Eval by Core Laboratories																																																																																						Triaxial Compression Testing

																																																																																																																																										X-ray diffraction (XRD) results, wt%																																																																		Elastic Parameters																								Mohr–Coulomb Analysis

								Date																		pressure		static/		rock wt		rock wt		mg extracted		mg oil/		% recovery at time (hours)																% C7-C12 vs. total HC								MW rec., 7 hour				low to high		% C7-C12 vs.		Aromatic-		Porosity: Post-CO2 Extraction												Porosity from Well File																				Porosity: 30-mm Plug												TOC		S1		S2		S3 CO2		S3 CO		Tmax		HI		OI		PI		OSI				Minerals																																						Categorized																		HPMI/MIPC by Core Laboratories										Rebound 1								Rebound 2								Rebound 3								Pressure 1				Pressure 2				Pressure 3				Final Pressure				Calculations

				Page #		CO2 Plug STAR #		Extracted		NDIC Well No.		well		Well name		Facie		CO2 plug depth, ft		Shape		CO2 Plug orientation		fluid		psi		dynamic		before, g		after, g		/g rock		g rock		1		2		3		4		5		6		7		24		0-7 hour		7-24 hour		residue		total HC		C7-C12		C18-C30		MW selectivity		crude oil		Aliphatic ratio		Scanned Bulk Volume, cm3		Bulk Density, g/cm3		Average Grain Volume, cm3		Average Grain Density, g/cm3		Average Pore Volume, cm3		Average Effective Porosity, %		Rock Depth, ft		Porosity at Ambient, %		Porosity at pressure, %		Grain Density, g/cm3		Pressure, psi		Note		TOC from well file, wt%		Rock Properties STAR #		Rock Properties Depth, ft		Rock Properties Plug Orientation		Scanned Bulk Volume, cm3		Bulk Density, g/cm3		Average Grain Volume, cm3		Average Grain Density, g/cm3		Average Pore Volume, cm3		Average Effective Porosity, %		wt%		mg HC/g		mg HC/g		mg CO2/g		mg CO/g		°C		S2x100/TOC		S3x100/TOC		S1/(S1+S2)		S1x100/TOC		Contract Lab Comments		Quartz		Sanidine		Microcline		Orthoclase		Anorthite		Albite		Kaolinite		Illite		Chlorite		Calcite		Dolomite		Ankerite		Gypsum		Epsomite		Halite		Sylvite		Muscovite		Rutile		Pyrite		Quartz		Alkali-Feldspar		Plagioclase		Clays		Carbonates		Evaporites		Micas		Sulfates		Accessory Mineral		Depth, ft		R35, µm		Mean Throat Radius, µm		Max Sb Pc		Triaxial L:D Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Residual Strength, psi		Cohesion, psi		Slope		Friction Angle, °		R2

				S170		118932		9/21/14		20172		A		Fort Berthold 148-95-23D-14-1H		3F5		11219.90		rod		Horizontal		CO2		5000		Static		10.5364		10.421		11.0		3.5		35%		56%		69%		79%		86%		91%		95%		100%		1%		1%		9%		1%		97%		94%		1.03		0.02		0.9		4.10		2.54		3.78		2.76		0.32		7.76																118932		11219.90																0.20		0.11		0.19		0.05		0.10		442.00		95.00		25.00		0.37		55.00		****S2 shoulder(s)		14.1		0.0		5.4		0.0		2.4		0.0		0.0		4.9		4.9		0.0		68.3		0.0		0.0		0.0		0.0		0.0						0.0		14.1		5.4		2.4		9.8		68.3		0.0				0.0		0.0		11219.90		0.06580		0.03700		0.001830

				S175		118931		10/15/14		20172		A		Fort Berthold 148-95-23D-14-1H		LBS		11183.70		rod		Horizontal		CO2		5000		Static		6.8296		6.803		3.9		5.6		8%		12%		17%		20%		24%		26%		29%		46%		56%		58%		31%		48%		46%		25%		1.85		1.35				3.04		2.23		2.84		2.39		0.20		6.48																118930		11178.10																14.66		0.22		29.21		0.09		0.07		446.00		199.25		0.61		0.01		1.50		***High temperature S2 shoulder		38.8		0.0		0.0		12.4		0.0		0.0		0.0		24.9		6.9		1.6		3.7		0.0		0.0		0.0		0.4		0.0						11.4		38.8		12.4		0.0		31.8		5.3		0.4				0.0		11.4		11178.10		0.00501		0.00364		0.000080

				S176		118930		10/17/14		20172		A		Fort Berthold 148-95-23D-14-1H		LBS		11178.10		rod		Horizontal		CO2		5000		Static		6.9786		6.9213		8.2		6.2		8%		13%		17%		20%		24%		26%		29%		47%		49%		57%		29%		44%		45%		29%		1.54		1.16		8.1		2.99		2.32		2.82		2.45		0.17		5.61																118930		11178.10																14.66		0.22		29.21		0.09		0.07		446.00		199.25		0.61		0.01		1.50		***High temperature S2 shoulder		38.8		0.0		0.0		12.4		0.0		0.0		0.0		24.9		6.9		1.6		3.7		0.0		0.0		0.0		0.4		0.0						11.4		38.8		12.4		0.0		31.8		5.3		0.4				0.0		11.4		11178.10		0.00501		0.00364		0.000080

				S176B		118929		10/22/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB1		11177.40		rod		Vertical		CO2		5000		Static		6.912		6.886		3.8		1.0		24%		35%		43%		50%		55%		61%		65%		94%		7%		4%		12%		6%		73%		59%		1.23		0.17				2.60		2.65		2.50		2.75		0.10		3.72		11177.00		3.25		2.55		2.717		3430						118929		11177.40																0.35		0.07		0.11		0.06		0.10		430.00		31.43		17.14		0.39		20.00		**Unreliable maturity from Tmax due to poor S2 yields remaining.		19.2		0.0		0.0		0.0		3.4		0.0		0.0		5.2		1.2		60.9		4.2		0.0		0.7		0.0		0.0		0.0						5.3		19.2		0.0		3.4		6.3		64.9		0.0				0.7		5.3		11177.40		0.00785		0.00663		0.000120

				S177		118928		10/21/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB2		11168.60		rod		Vertical		CO2		5000		Static		9.1666		9.123		4.8		2.6		29%		43%		54%		63%		70%		75%		81%		99%		6%		3%		0%		5%		89%		77%		1.15		0.12		1.15		3.54		2.58		3.39		2.69		0.15		4.25		11169.05		8.8		7.02		2.720		3430						118928		11168.60																0.22		0.09		0.15		0.05		0.01		432.00		68.18		22.73		0.38		40.91		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8		0.0		0.0		0.0		6.4		4.7		0.0		6.9		3.0		30.1		5.3		5.9		0.0		0.0		0.0		0.0						0.9		36.8		0.0		11.1		9.9		41.3		0.0				0.0		0.9		11168.60		0.01260		0.00802		0.000230

				S177B		118927		10/22/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11155.50		rod		Vertical		CO2		5000		Static		9.3195		9.303		1.8		1.4		32%		49%		60%		70%		78%		84%		88%		99%		6%		5%		0%		6%		92%		86%		1.07		0.14				3.54		2.63		3.45		2.70		0.08		2.37		11156.05		1.76				2.695								118927		11155.50				13.37		2.65		13.19		2.69		0.18		1.32

				S177B		118928				20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11155.50																																																																																118926		11150.10																0.07		0.02		0.07		0.02		0.00		421.00		100.00		28.57		0.22		28.57		**Unreliable maturity from Tmax due to poor S2 yields remaining.		29.3		0.0		0.0		0.0		5.1		0.0		0.0		5.4		0.0		53.2		4.5		2.4		0.0		0.0		0.0		0.0						0.0		29.3		0.0		5.1		5.4		60.2		0.0				0.0		0.0		11150.10		0.01540		0.00998		0.000130

				S180		118925		11/12/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11145.50		rod		Horizontal		CO2		5000		Static		10.7239		10.657		6.2		3.2		25%		47%		60%		69%		77%		83%		87%		99%		1%		1%		9%		1%		90%		85%		1.06		0.02		1.02		4.18		2.55		3.99		2.67		0.19		4.56		11146.00		1.39				2.723								118926		11150.10																0.07		0.02		0.07		0.02		0.00		421.00		100.00		28.57		0.22		28.57		**Unreliable maturity from Tmax due to poor S2 yields remaining.		29.3		0.0		0.0		0.0		5.1		0.0		0.0		5.4		0.0		53.2		4.5		2.4		0.0		0.0		0.0		0.0						0.0		29.3		0.0		5.1		5.4		60.2		0.0				0.0		0.0		11150.10		0.01540		0.00998		0.000130

				S180B		118924		11/13/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB4		11141.50		rod		Vertical		CO2		5000		Static		11.2619		11.229		2.9		1.3		25%		37%		46%		54%		61%		66%		71%		96%		3%		3%		4%		3%		75%		68%		1.10		0.06		1.96		4.27		2.63		4.15		2.71		0.12		2.81		11142.00		3.07				2.728								118924		11141.50																0.19		0.01		0.06		0.12		0.02		442.00		31.58		63.16		0.14		5.26		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).

				S170B		118950		9/22/14		24123		B		Mariana Trust 12X-20G2		3F5		11138.70		rod		Horizontal		CO2		5000		Static		10.3918		10.2351		15.1		1.3		24%		45%		62%		74%		84%		90%		94%		100%		2%		1%		21%		2%		95%		93%		1.03		0.04		0.74		4.02		2.55		3.74		2.75		0.29		7.10		11138.10				10.47		2.79		2000				0.12		118950		11138.70																0.18		0.04		0.10		0.06		0.00		438.00		55.56		33.33		0.29		22.22		**Unreliable maturity from Tmax due to poor S2 yields remaining.		20.3		11.7		0.0		0.0		0.0		4.9		0.0		14.9		3.0		0.0		10.3		33.7		0.0		0.6		0.6		0.0						0.0		20.3		11.7		4.9		17.9		44.0		0.6				0.6		0.0		11138.70		0.02680		0.01410		0.000760

				S171		118949		9/29/14		24123		B		Mariana Trust 12X-20G2		LBS		11112.65		rod		Horizontal		CO2		5000		Static		9.6073		9.545		6.5		5.1		8%		14%		18%		22%		26%		29%		32%		54%		67%		66%		42%		60%		46%		23%		1.99		1.01				4.06		2.35		3.86		2.47		0.20		4.89		11112.35				8.02		2.432		2000		fractured		11.59		118947		11108.00																10.01		0.16		10.84		0.09		0.15		458.00		108.29		0.90		0.01		1.60		***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1		0.0		0.0		0.0		0.0		0.0						3.0		62.8		3.3		1.6		22.2		7.1		0.0				0.0		3.0		11108.00		0.00411		0.00303		0.000090

				S171B		118948		9/30/14		24123		B		Mariana Trust 12X-20G2		LBS		11109.20		rod		Horizontal		CO2		5000		Static		8.9608		8.8643		10.8		6.9		13%		21%		27%		33%		38%		42%		46%		66%		50%		48%		17%		43%		64%		35%		1.83		0.73				3.86		2.30		3.64		2.44		0.22		5.61		11110.80				8.44		2.449		2000		fractured		11.75		118947		11108.00																10.01		0.16		10.84		0.09		0.15		458.00		108.29		0.90		0.01		1.60		***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1		0.0		0.0		0.0		0.0		0.0						3.0		62.8		3.3		1.6		22.2		7.1		0.0				0.0		3.0		11108.00		0.00411		0.00303		0.000090

				S172		118947		10/1/14		24123		B		Mariana Trust 12X-20G2		LBS		11108.00		rod		Horizontal		CO2		5000		Static		9.3296		9.2351		10.1		7.3		11%		17%		23%		27%		31%		34%		38%		57%		52%		59%		27%		47%		53%		34%		1.57		1.36		3.01		4.20		2.20		3.92		2.35		0.27		6.50		11108.50				8.53		2.422		2000		fractured		10.97		118947		11108.00																10.01		0.16		10.84		0.09		0.15		458.00		108.29		0.90		0.01		1.60		***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1		0.0		0.0		0.0		0.0		0.0						3.0		62.8		3.3		1.6		22.2		7.1		0.0				0.0		3.0		11108.00		0.00411		0.00303		0.000090

				S172B		118946		10/2/14		24123		B		Mariana Trust 12X-20G2		MB1		11101.00		rod		Vertical		CO2		5000		Static		11.1833		11.141		3.8		0.5		29%		45%		57%		66%		72%		78%		83%		99%		3%		2%		17%		3%		88%		80%		1.09		0.10				4.24		2.63		4.06		2.74		0.17		4.12		11100.20				1.71		2.711		2000				0.14		118946		11101.00																0.35		0.06		0.11		0.07		0.10		434.00		31.43		20.00		0.35		17.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		39.5		0.0		0.0		7.7		0.0		6.1		0.0		15.5		3.6		18.4		2.8		3.8		0.0		0.0		0.0		0.0						2.6		39.5		7.7		6.1		19.1		25.0		0.0				0.0		2.6		11101.00		0.00901		0.00771		0.000220

				S181		118946		12/11/14		24123		B		Mariana Trust 12X-20G2		MB1		11101.00		rod		Horizontal		CO2		5000		Static		9.4603		9.395		6.9		1.1		28%		45%		56%		66%		73%		80%		85%		98%		6%		4%		31%		6%		85%		83%		1.02		0.11				3.71		2.53		3.22		2.92		0.49		13.13		11100.20				1.71		2.711		2000				0.14		118946		11101.00																0.35		0.06		0.11		0.07		0.10		434.00		31.43		20.00		0.35		17.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		39.5		0.0		0.0		7.7		0.0		6.1		0.0		15.5		3.6		18.4		2.8		3.8		0.0		0.0		0.0		0.0						2.6		39.5		7.7		6.1		19.1		25.0		0.0				0.0		2.6		11101.00		0.00901		0.00771		0.000220

				S174		118945		10/13/14		24123		B		Mariana Trust 12X-20G2		MB2		11093.65		rod		Horizontal		CO2		5000		Static		11.2971		11.23		5.9		0.8		32%		50%		60%		69%		76%		82%		86%		98%		5%		3%		15%		5%		91%		84%		1.07		0.14		0.80		4.43		2.54		4.16		2.70		0.27		5.99		11094.25				7.47		2.736		2000				0.28		118945		11093.65																0.28		0.04		0.12		0.05		0.03		445.00		42.86		17.86		0.25		14.29		**Unreliable maturity from Tmax due to poor S2 yields remaining.		34.8		4.1		0.0		0.0		4.6		2.4		0.0		14.3		2.8		18.7		11.3		5.5		0.0		0.0		0.4		0.0						1.0		34.8		4.1		7.0		17.1		35.5		0.4				0.0		1.0		11093.65		0.01240		0.00911		0.000260

				S174B		118944		10/14/14		24123		B		Mariana Trust 12X-20G2		MB3		11083.25		rod		Horizontal		CO2		5000		Static		10.7877		10.705		7.7		1.4		29%		45%		58%		69%		76%		83%		88%		99%		2%		2%		20%		2%		87%		85%		1.03		0.07				4.16		2.58		3.94		2.72		0.21		5.14		11084.15				6.64		2.738		2000		fractured		0.33		118943		11072.70																0.36		0.10		0.21		0.02		0.10		446.00		58.33		5.56		0.32		27.78		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.6		0.0		5.3		0.0		6.4		0.0		0.0		11.5		0.0		6.1		24.5		0.0		1.7		0.0		0.0		0.0						0.9		43.6		5.3		6.4		11.5		30.6		1.7				0.0		0.9		11072.70		0.06690		0.04110		0.001610

				S179		118943		11/4/14		24123		B		Mariana Trust 12X-20G2		MB3		11072.70		rod		Horizontal		CO2		5000		Static		10.584		10.533		4.8		3.2		39%		59%		72%		81%		88%		92%		95%		99%		1%		1%		6%		1%		93%		93%		1.00		0.01		0.62		4.21		2.50		3.90		2.70		0.31		7.37		11072.15				9.86		2.702		2000				0.41		118943		11072.70																0.36		0.10		0.21		0.02		0.10		446.00		58.33		5.56		0.32		27.78		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.6		0.0		5.3		0.0		6.4		0.0		0.0		11.5		0.0		6.1		24.5		0.0		1.7		0.0		0.0		0.0						0.9		43.6		5.3		6.4		11.5		30.6		1.7				0.0		0.9		11072.70		0.06690		0.04110		0.001610

				S175B		118941		10/16/14		24123		B		Mariana Trust 12X-20G2		MB4		11067.10		rod		Vertical		CO2		5000		Static		11.8524		11.841		1.0		0.4		37%		53%		64%		71%		78%		83%		87%		97%		4%		5%		40%		5%		78%		87%		0.90		0.14		0.48		4.51		2.63		4.39		2.70		0.12		2.62		11068.15				2.27		2.703		2000				0.08		118942		11070.50																0.38		0.01		0.17		0.07		0.04		440.00		44.74		18.42		0.06		2.63		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).

				S179B		118942		11/5/14		24123		B		Mariana Trust 12X-20G2		MB4		11070.50		rod		Vertical		CO2		5000		Static		9.4309		9.375		5.9		3.7		38%		57%		71%		81%		88%		92%		94%		99%		0%		1%		2%		1%		92%		93%		0.99		0.01				3.88		2.42		3.51		2.67		0.37		9.41		11070.35				10.02		2.73		2000				0.4		118942		11070.50																0.38		0.01		0.17		0.07		0.04		440.00		44.74		18.42		0.06		2.63		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).

				S178		118939		11/3/14		24123		B		Mariana Trust 12X-20G2		UBS		11056.90		rod		Horizontal		CO2		5000		Static		8.5216		8.429		10.9		13.9		9%		16%		21%		27%		31%		35%		38%		60%		52%		55%		29%		47%		53%		32%		1.66		0.78				3.77		2.23		3.50		2.41		0.27		7.23		11056.20		10.29				2.465						9.5		118939		11056.90																10.66		0.11		12.28		0.10		0.16		458.00		115.20		0.94		0.01		1.03		***High temperature S2 shoulder		69.6		8.0		0.0		0.0		0.0		0.0		0.0		15.0		1.2		0.3		3.7		0.0		0.0		0.0		0.0		0.0						2.2		69.6		8.0		0.0		16.2		3.9		0.0				0.0		2.2		11056.90		0.00384		0.00299		0.000090

				S178B		118938		10/24/14		24123		B		Mariana Trust 12X-20G2		UBS		11053.20		rod		Horizontal		CO2		5000		Static		6.7141		6.6579		8.4		11.8		11%		18%		24%		30%		35%		39%		43%		67%		55%		57%		26%		50%		57%		34%		1.68		0.83		3.91		3.04		2.19		2.86		2.33		0.18		5.91		11052.55		9.97				2.426						11.16		118939		11056.90																10.66		0.11		12.28		0.10		0.16		458.00		115.20		0.94		0.01		1.03		***High temperature S2 shoulder		69.6		8.0		0.0		0.0		0.0		0.0		0.0		15.0		1.2		0.3		3.7		0.0		0.0		0.0		0.0		0.0						2.2		69.6		8.0		0.0		16.2		3.9		0.0				0.0		2.2		11056.90		0.00384		0.00299		0.000090

				C137		122062		7/29/13		19118		C		Corrine Olson 34-20		LBS		10881.90		rod		Horizontal		CO2		5000		Static		9.25		8.91		36.8		7.5		6%		9%		12%		14%		16%		17%		19%		32%		69%		60%		48%		54%		24%		6%		4.12		1.31		7.01														10872.50		1.7		1.5		2.75		1800						122062		10881.90																11.30		0.11		27.81		0.16		0.09		446.00		246.11		1.42		0.00		0.97

				S88		122062		4/7/16		19118		C		Corrine Olson 34-20		LBS		10881.90		rod		Horizontal		CO2		5000		Static		10.74		10.691		4.6		9.6		6%		9%		11%		13%		15%		17%		18%		33%		83%		74%		58%		65%		24%		4%		6.08		0.91		7.01														10872.50		1.7		1.5		2.75		1800						122062		10881.90																11.30		0.11		27.81		0.16		0.09		446.00		246.11		1.42		0.00		0.97

				S87B		122061		4/6/16		19118		C		Corrine Olson 34-20		MB3		10850.75		rod		Vertical		CO2		5000		Static		8.1014		8.058		5.4		1.3		62%		81%		88%		91%		94%		95%		97%		100%		0%		0%		ND		0%		100%		96%		1.05		0.00																10851.05		5.3		5.1		2.72		1800						122060		10848.00																0.27		0.01		0.12		0.13		0.00		442.00		44.44		48.15		0.08		3.70		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).

				C135		122058		7/11/13		19118		C		Corrine Olson 34-20		UBS		10819.20		rod		Horizontal		CO2		5000		Static		5.45				0.0		8.8		3%		5%		6%		8%		9%		10%		11%		18%		62%		62%		33%		38%		18%		4%		4.29		1.09																10812.40		0.2		0.1		2.69		1800						122058		10819.20																10.15		0.14		27.91		0.10		0.05		448.00		274.98		0.99		0.00		1.38

				S87		122056		4/5/16		19118		C		Corrine Olson 34-20		UBS		10816.93		rod		Horizontal		CO2		5000		Static		10.066		10.041		2.5		7.6		4%		6%		8%		9%		11%		12%		13%		24%		90%		83%		63%		69%		18%		2%		10.85		0.95		7.04														10812.40		0.2		0.1		2.69		1800						122058		10819.20																10.15		0.14		27.91		0.10		0.05		448.00		274.98		0.99		0.00		1.38

				S55		120798		10/27/15		29211		D		Doll 12-14PH		LBS		10639.00		rod		Horizontal		CO2		5000		Static		9.007				0.0		10.7		7%		10%		13%		16%		18%		20%		21%		34%		74%		67%		50%		61%		40%		11%		3.79		1.00		9.86																												120818		10632.80		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23		12.86		0.06		21.10		0.05		0.17		450.00		164.07		0.39		0.00		0.47				36.7						14.1				3.8				23.2		9.0		0.0		3.3		0.0										4.3		0.0		5.6		36.7		14.1		3.8		32.2		3.3				4.3				5.6		10632.80		0.00435		0.00322		0.000087

				S59B		120798		11/2/15		29211		D		Doll 12-14PH		LBS		10639.00		rod		Horizontal		CO2		5000		Static		8.844		8.782		6.9		8.1		6%		10%		13%		15%		18%		20%		21%		37%		86%		73%		41%		65%		44%		3%		13.80		0.91		9.86																												120818		10632.80		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23		12.86		0.06		21.10		0.05		0.17		450.00		164.07		0.39		0.00		0.47				36.7						14.1				3.8				23.2		9.0		0.0		3.3		0.0										4.3		0.0		5.6		36.7		14.1		3.8		32.2		3.3				4.3				5.6		10632.80		0.00435		0.00322		0.000087

				S95B		120798		6/16/16		29211		D		Doll 12-14PH		LBS		10639.00		rod		Vertical		CO2		5000		Static		5.1777		5.0758		19.7		10.6		5%		9%		12%		15%		17%		19%		21%		37%		88%		80%		61%		76%		41%		6%		6.29		1.00		9.86																												120818		10632.80		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23		12.86		0.06		21.10		0.05		0.17		450.00		164.07		0.39		0.00		0.47				36.7						14.1				3.8				23.2		9.0		0.0		3.3		0.0										4.3		0.0		5.6		36.7		14.1		3.8		32.2		3.3				4.3				5.6		10632.80		0.00435		0.00322		0.000087

				S53		120797		10/26/15		29211		D		Doll 12-14PH		MB2		10620.00		rod		Horizontal		CO2		5000		Static		10.468		10.319		14.2		2.0		16%		30%		43%		54%		63%		71%		77%		100%		51%		34%		ND		47%		84%		57%		1.47		0.76		1.79																												120814		10628.30		Horizontal		18.05		2.64		17.46		2.69		0.59		3.29		0.31		0.04		0.11		0.07		0.02		440.00		35.48		22.58		0.27		12.90		**Unreliable maturity from Tmax due to poor S2 yields remaining.		41.2						4.2				1.7				5.6		9.3		21.3		15.2		0.0										0.0		0.0		1.5		41.2		4.2		1.7		14.9		36.5				0.0				1.5		10628.30		0.01070		0.00802		0.000237

				S55B		120797		10/28/15		29211		D		Doll 12-14PH		MB2		10620.00		rod		Horizontal		CO2		5000		Static		10.732		10.596		12.7		1.4		15%		31%		44%		54%		63%		72%		78%		100%		47%		33%		ND		44%		83%		61%		1.35		0.63		1.79																												120814		10628.30		Horizontal		18.05		2.64		17.46		2.69		0.59		3.29		0.31		0.04		0.11		0.07		0.02		440.00		35.48		22.58		0.27		12.90		**Unreliable maturity from Tmax due to poor S2 yields remaining.		41.2						4.2				1.7				5.6		9.3		21.3		15.2		0.0										0.0		0.0		1.5		41.2		4.2		1.7		14.9		36.5				0.0				1.5		10628.30		0.01070		0.00802		0.000237

				S50		120796		10/20/15		29211		D		Doll 12-14PH		MB3		10606.00		rod		Horizontal		CO2		5000		Static		9.970		9.853		11.7		1.4		21%		38%		53%		65%		75%		81%		85%		100%		41%		25%		ND		39%		91%		72%		1.26		0.75		1.83																												120807		10603.20		Horizontal		16.58		2.53		15.85		2.64		0.73		4.41		0.28		0.03		0.12		0.05		0.10		444.00		42.86		17.86		0.20		10.71		**Unreliable maturity from Tmax due to poor S2 yields remaining.		54.3						3.7				1.4				5.2		8.8		5.3		20.5		0.0										0.0		0.0		0.8		54.3		3.7		1.4		14.0		25.8				0.0				0.8		10603.20		0.02160		0.01210		0.000608

				S57		120796		10/29/15		29211		D		Doll 12-14PH		MB3		10606.00		rod		Horizontal		CO2		5000		Static		11.085		10.967		10.7		0.8		28%		45%		56%		66%		75%		82%		84%		100%		42%		24%		ND		40%		90%		67%		1.35		0.56		1.83																												120807		10603.20		Horizontal		16.58		2.53		15.85		2.64		0.73		4.41		0.28		0.03		0.12		0.05		0.10		444.00		42.86		17.86		0.20		10.71		**Unreliable maturity from Tmax due to poor S2 yields remaining.		54.3						3.7				1.4				5.2		8.8		5.3		20.5		0.0										0.0		0.0		0.8		54.3		3.7		1.4		14.0		25.8				0.0				0.8		10603.20		0.02160		0.01210		0.000608

				S70B		120802		2/3/16		29211		D		Doll 12-14PH		MB5		10589.75		rod		Vertical		CO2		5000		Static		5.185		5.151		6.6		0.2		23%		39%		50%		57%		62%		66%		69%		100%		1%		1%		ND		1%		78%		67%		1.16		0.01																														120801		10589.75		Horizontal		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		**Unreliable maturity from Tmax due to poor S2 yields remaining.		42.8						3.5				0.0				3.0		5.8		5.9		21.1		16.0										0.0		1.6		0.5		42.8		3.5		0.0		8.8		43.0				0.0				2.1		10589.75		0.01780		0.01320		0.000359

				S73		120803		2/3/16		29211		D		Doll 12-14PH		MB5		10595.20		rod		Vertical		CO2		5000		Static				9.99842				0.4		31%		48%		61%		69%		78%		86%		89%		100%		4%		1%		ND		4%		98%		86%		1.13		0.06																														120801		10589.75		Horizontal		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		**Unreliable maturity from Tmax due to poor S2 yields remaining.		42.8						3.5				0.0				3.0		5.8		5.9		21.1		16.0										0.0		1.6		0.5		42.8		3.5		0.0		8.8		43.0				0.0				2.1		10589.75		0.01780		0.01320		0.000359

				S50B		120795		10/21/15		29211		D		Doll 12-14PH		UBS		10586.00		rod		Horizontal		CO2		5000		Static		9.158		9.078		8.7		8.9		8%		13%		17%		20%		22%		25%		27%		47%		83%		74%		25%		62%		51%		5%		11.29		1.19		11.05																												120799		10587.00		Horizontal														14.16		0.09		27.19		0.03		0.14		449.00		192.02		0.21		0.00		0.64				63.1						4.7				0.0				10.8		10.1		0.0		4.2		0.0										0.0		1.7		5.3		63.1		4.7		0.0		20.9		4.2				0.0				7.0		10587.00		0.00431		0.00312		0.000090

				S59		120795		10/30/15		29211		D		Doll 12-14PH		UBS		10586.00		rod		Horizontal		CO2		5000		Static		9.979		9.913		6.6		9.1		5%		9%		11%		14%		16%		18%		20%		35%		79%		72%		44%		61%		38%		5%		7.33		0.86		11.05																												120799		10587.00		Horizontal														14.16		0.09		27.19		0.03		0.14		449.00		192.02		0.21		0.00		0.64				63.1						4.7				0.0				10.8		10.1		0.0		4.2		0.0										0.0		1.7		5.3		63.1		4.7		0.0		20.9		4.2				0.0				7.0		10587.00		0.00431		0.00312		0.000090

				S75		120839		2/11/16		27366		E		Grover 11-3TFH		LBS		10712.00		rod		Horizontal		CO2		5000		Static		11.278		11.189		7.9		9.4		13%		21%		29%		34%		38%		42%		46%		65%		72%		74%		59%		70%		57%		9%		6.26		1.11																														120838		10712.00		Horizontal														4.13		0.04		9.31		0.16		0.03		447.00		225.42		3.87		0.00		0.97				31.6						12.6				1.0				13.0		4.6		3.9		13.9		14.7										0.8		0.0		3.9		31.6		12.6		1.0		17.6		32.4				0.8				3.9		10712.00		0.00398		0.00280		0.000108

				S73B		120832		2/4/16		27366		E		Grover 11-3TFH		MB2		10691.00		rod		Vertical		CO2		5000		Static		10.3299		10.212		11.4		0.2		29%		50%		67%		76%		83%		88%		96%		100%		7%		1%		ND		7%		99%		95%		1.05		0.09																														120834		10708.25		Horizontal		17.84		2.58		17.18		2.68		0.65		3.67		0.21		0.02		0.07		0.17		0.03		436.00		33.33		80.95		0.22		9.52		**Unreliable maturity from Tmax due to poor S2 yields remaining.		32.9						6.1				3.4				8.1		2.5		24.9		12.0		1.1										7.8		0.0		1.1		32.9		6.1		3.4		10.6		38.1				7.8				1.1		10708.25		0.01440		0.01110		0.000283

				S70		120828		1/28/16		27366		E		Grover 11-3TFH		MB3		10681.20		rod		Vertical		CO2		5000		Static		5.57673		5.5151		11.1		0.2		65%		79%		85%		90%		93%		96%		98%		100%		4%		0%		ND		4%		100%		97%		1.03		0.05																														120829		10685.10		Horizontal		16.89		2.58		16.26		2.68		0.63		3.72		0.28		0.02		0.39		0.14		0.10		354.00		139.29		50.00		0.05		7.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.7						7.7				3.0				7.1		1.8		12.6		22.1		0.0										1.2		0.0		0.9		43.7		7.7		3.0		8.9		34.7				1.2				0.9		10685.10		0.02420		0.01360		0.000387

				S98B		120820		8/15/16		27366		E		Grover 11-3TFH		UBS-MB5		10652.10		rod		Horizontal		CO2		5000		Static		6.3717		6.3108		9.6		4.7		5%		10%		14%		18%		22%		26%		29%		50%		51%		57%		23%		44%		45%		24%		1.89		1.00																														120820		10652.10		Horizontal		18.20		2.41		18.14		2.42		0.05		0.29		10.58		0.06		29.15		0.14		0.12		443.00		275.52		1.32		0.00		0.57				29.7						16.1				2.3				13.2		9.7		1.0		15.9		0.0										3.4		0.0		8.8		29.7		16.1		2.3		22.8		16.9				3.4				8.8		10652.10		0.00502		0.00324		0.000167

				S69B		120862		1/27/16		18511		F		Mylo Wolding 14-11		LBS		10632.00		rod		Horizontal		CO2		5000		Static		5.3531		5.331		4.1		10.3		2%		3%		4%		5%		5%		6%		7%		12%		83%		80%		53%		61%		20%		2%		8.20		0.84		11.05																												120861		10631.90		Horizontal														14.47		0.10		49.08		0.10		0.16		443.00		339.18		0.69		0.00		0.69				40.7						12.7				1.8				16.1		4.5		0.0		2.3		0.0										16.1		0.0		5.8		40.7		12.7		1.8		20.6		2.3				16.1				5.8		10631.90		0.00463		0.00330		0.000091

				S69		120857		1/26/16		18511		F		Mylo Wolding 14-11		MB2		10622.65		rod		Vertical		CO2		5000		Static		6.8554		6.796		8.7		0.3		48%		69%		76%		84%		92%		95%		96%		100%		3%		0%		ND		3%		100%		95%		1.06		0.05																														120856		10622.40		Horizontal		18.78		2.57		17.93		2.69		0.85		4.50		0.17		0.03		0.07		0.12		0.05		435.00		41.18		70.59		0.30		17.65		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8						7.0				4.1				8.0		2.3		25.1		12.6		1.2										1.5		0.0		1.5		36.8		7.0		4.1		10.3		38.8				1.5				1.5		10622.40		0.02240		0.01540		0.000379

				S69		120857				18511		F		Mylo Wolding 14-11		MB2		10622.65																																																																																120855		10618.00		Vertical																																																																																																				2.2595		0–12932		3580		1.737		0.183		0–14043		4783		2.170		0.173		0–15187		5979		2.372		0.171		3580		28145		4783		31953		5979		36540		5978		27312		4128		0.669		33.78		0.9975

				S69		120857				18511		F		Mylo Wolding 14-11		MB2		10622.65																																																																																120858		10629.10		Vertical																																																																																																				2.3418		0–12403		3584		2.304		0.337		0–13158		4788		2.711		0.270		0–15542		5986		2.836		0.277		3584		32955		4788		36998		5986		40780		5985		30436		5904		0.626		32.03		0.9997

				S74		120854		2/9/16		18511		F		Mylo Wolding 14-11		MB2		10612.20		rod		Vertical		CO2		5000		Static		4.43505		4.392		9.7		0.2		19%		35%		42%		54%		68%		74%		77%		100%		2%		1%		ND		2%		86%		74%		1.16		0.02																														120853		10612.20		Horizontal		16.59		2.52		15.80		2.64		0.79		4.73

				S74		120854				18511		F		Mylo Wolding 14-11		MB2		10612.20																																																																																120856		10622.40		Horizontal		18.78		2.57		17.93		2.69		0.85		4.50		0.17		0.03		0.07		0.12		0.05		435.00		41.18		70.59		0.30		17.65		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8						7.0				4.1				8.0		2.3		25.1		12.6		1.2										1.5		0.0		1.5		36.8		7.0		4.1		10.3		38.8				1.5				1.5		10622.40		0.02240		0.01540		0.000379

				S74		120854				18511		F		Mylo Wolding 14-11		MB2		10612.20																																																																																120855		10618.00		Vertical																																																																																																				2.2595		0–12932		3580		1.737		0.183		0–14043		4783		2.170		0.173		0–15187		5979		2.372		0.171		3580		28145		4783		31953		5979		36540		5978		27312		4128		0.669		33.78		0.9975

				S74		120854				18511		F		Mylo Wolding 14-11		MB2		10612.20																																																																																120858		10629.10		Vertical																																																																																																				2.3418		0–12403		3584		2.304		0.337		0–13158		4788		2.711		0.270		0–15542		5986		2.836		0.277		3584		32955		4788		36998		5986		40780		5985		30436		5904		0.626		32.03		0.9997

				S97		120852		6/29/16		18511		F		Mylo Wolding 14-11		MB3		10603.00		rod		Vertical		CO2		5000		Static		10.1836		10.1329		5.0		0.3		60%		79%		88%		93%		95%		97%		98%		100%		4%		20%		ND		4%		91%		99%		0.92		0.09																														120850		10596.20		Horizontal														0.13		0.03		0.08		0.08		0.10		441.00		61.54		61.54		0.27		23.08		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.3						8.4				4.7				7.3		2.1		18.7		12.0		0.0										2.7		0.0		0.8		43.3		8.4		4.7		9.4		30.7				2.7				0.8		10596.20		0.01620		0.01070		0.000350

				S99		120841		8/16/16		18511		F		Mylo Wolding 14-11		UBS		10576.25		rod		Horizontal		CO2		5000		Static		7.5374		7.5236		1.8		10.3		4%		6%		7%		8%		9%		10%		11%		18%		51%		67%		37%		43%		21%		8%		2.54		1.02																														120840		10576.05		Horizontal														14.98		0.11		52.19		0.08		0.13		443.00		348.40		0.53		0.00		0.73				52.6						7.2				0.0				6.9		5.3		0.8		12.3		0.0										10.8		0.0		4.1		52.6		7.2		0.0		12.2		13.1				10.8				4.1		10576.05		0.00708		0.00434		0.000144

				n		46

				NOTES

				The definition of crude oil in all cases is based on the measurement of C7 to C34 hydrocarbons by GC/FID.

				These values include the weight loss after CO2 exposure, and would include oil, water, etc.

				mg oil per gram rock estimated by adding the mass of oil in each CO2 fraction and the oil recovered from the residue.  The values are useful estimates, but not highly accurate.  Note that substantial losses from the Middle Bakken samples mean these values represent only a fraction of the original oil.

				cumulative oil recovered during the CO2 exposures.   100% recovery is based on exhaustive solvent extraction of the rock after CO2 eposure.  The total % oil recovered during the CO2 exposure (the % at 24 hours) is a pretty accurate number.

				These values try to describe the relative recovery rates of lower vs higher MW HCs.  A higher value in the 0-7 fraction vs. the 7-24 hour fraction vs. the unextracted (by CO2) residue indicates a preference to recover low MW vs. high MW HCs.  However, many of the Three Forks and all Middle Bakken facies were so depleted in low MWs that the comparisons may not be valid.

				low to high MW selectivity is a measure of whether the lower MW HCs (represented by C7-C12) are recovered faster than the thigher MW HCs (represented by C18-C30.  A value close to 1 indicates all MWs were recovered at a similar rate.   A value of ca. 1.5 or greater indicates a significantlly faster rate of recovery for the low MW HCs than the high MW HCs.  As for the previous comment, the Three Forks and Middle Bakken results may be skewed from the lack of lower MW HCs.  However, the UBS and LBS values should be valid.

				This "aging" factor compares the fraction of lower MW HCs (C7-C12) in the recovered oil to the same fraction in a Bakken crude oil.  A value of ca. 1 means the rock was pretty "fresh" and that the C7-C34 MW distributions are like those in the crude oil.  The lower the value is, the more loss of lower MW HCs has occured during collection,  storage, etc.

				The HC concentrations in these rocks were very low, which could reduce the accuracy of the extraction/recovery results.

				Green higlight means the Rock-Eval was done at the same depth as the extracted rock.

				These rows are extra rows of rock property data for the indicated CO2 plug sample because two or more samples were used for rock property analyses.

				Green STAR number indicates that a sample from the same depth was extracted and had rock property analyses performed.

				Dark orange STAR number indicates that a sample from a different depth was used to correlate rock property analyses.

				Purple indicates that the sample data are from well file – Weatherford Laboratories.

				Light blue indicates that the sample data are from well file – Core Laboratories.
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																																																																																																																				TOC/Rock Eval by Core Laboratories																																																																																						Triaxial Compression Testing

																																																																																																																																										X-ray diffraction (XRD) results, wt%																																																																		Elastic Parameters																								Mohr–Coulomb Analysis

								Date																		pressure		static/		rock wt		rock wt		mg extracted		mg oil/		% recovery at time (hours)																% C7-C12 vs. total HC								MW rec., 7 hour				low to high		% C7-C12 vs.		Aromatic-		Porosity: Post-CO2 Extraction												Porosity from Well File																				Porosity: 30-mm Plug												TOC		S1		S2		S3 CO2		S3 CO		Tmax		HI		OI		PI		OSI				Minerals																																						Categorized																		HPMI/MIPC by Core Laboratories										Rebound 1								Rebound 2								Rebound 3								Pressure 1				Pressure 2				Pressure 3				Final Pressure				Calculations

				Page #		CO2 Plug STAR #		Extracted		NDIC Well No.		well		Well name		Facie		CO2 plug depth, ft		Shape		CO2 Plug orientation		fluid		psi		dynamic		before, g		after, g		/g rock		g rock		1		2		3		4		5		6		7		24		0-7 hour		7-24 hour		residue		total HC		C7-C12		C18-C30		MW selectivity		crude oil		Aliphatic ratio		Scanned Bulk Volume, cm3		Bulk Density, g/cm3		Average Grain Volume, cm3		Average Grain Density, g/cm3		Average Pore Volume, cm3		Average Effective Porosity, %		Rock Depth, ft		Porosity at Ambient, %		Porosity at pressure, %		Grain Density, g/cm3		Pressure, psi		Note		TOC from well file, wt%		Rock Properties STAR #		Rock Properties Depth, ft		Rock Properties Plug Orientation		Scanned Bulk Volume, cm3		Bulk Density, g/cm3		Average Grain Volume, cm3		Average Grain Density, g/cm3		Average Pore Volume, cm3		Average Effective Porosity, %		wt%		mg HC/g		mg HC/g		mg CO2/g		mg CO/g		°C		S2x100/TOC		S3x100/TOC		S1/(S1+S2)		S1x100/TOC		Contract Lab Comments		Quartz		Sanidine		Microcline		Orthoclase		Anorthite		Albite		Kaolinite		Illite		Chlorite		Calcite		Dolomite		Ankerite		Gypsum		Epsomite		Halite		Sylvite		Muscovite		Rutile		Pyrite		Quartz		Alkali-Feldspar		Plagioclase		Clays		Carbonates		Evaporites		Micas		Sulfates		Accessory Mineral		Depth, ft		R35, µm		Mean Throat Radius, µm		Max Sb Pc		Triaxial L:D Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Residual Strength, psi		Cohesion, psi		Slope		Friction Angle, °		R2

				S170		118932		9/21/14		20172		A		Fort Berthold 148-95-23D-14-1H		3F5		11219.90		rod		Horizontal		CO2		5000		Static		10.5364		10.421		11.0		3.5		35%		56%		69%		79%		86%		91%		95%		100%		1%		1%		9%		1%		97%		94%		1.03		0.02		0.9		4.10		2.54		3.78		2.76		0.32		7.76																118932		11219.90																0.20		0.11		0.19		0.05		0.10		442.00		95.00		25.00		0.37		55.00		****S2 shoulder(s)		14.1		0.0		5.4		0.0		2.4		0.0		0.0		4.9		4.9		0.0		68.3		0.0		0.0		0.0		0.0		0.0						0.0		14.1		5.4		2.4		9.8		68.3		0.0				0.0		0.0		11219.90		0.06580		0.03700		0.001830

				S170B		118950		9/22/14		24123		B		Mariana Trust 12X-20G2		3F5		11138.70		rod		Horizontal		CO2		5000		Static		10.3918		10.2351		15.1		1.3		24%		45%		62%		74%		84%		90%		94%		100%		2%		1%		21%		2%		95%		93%		1.03		0.04		0.74		4.02		2.55		3.74		2.75		0.29		7.10		11138.10				10.47		2.79		2000				0.12		118950		11138.70																0.18		0.04		0.10		0.06		0.00		438.00		55.56		33.33		0.29		22.22		**Unreliable maturity from Tmax due to poor S2 yields remaining.		20.3		11.7		0.0		0.0		0.0		4.9		0.0		14.9		3.0		0.0		10.3		33.7		0.0		0.6		0.6		0.0						0.0		20.3		11.7		4.9		17.9		44.0		0.6				0.6		0.0		11138.70		0.02680		0.01410		0.000760

				S69B		120862		1/27/16		18511		F		Mylo Wolding 14-11		LBS		10632.00		rod		Horizontal		CO2		5000		Static		5.3531		5.331		4.1		10.3		2%		3%		4%		5%		5%		6%		7%		12%		83%		80%		53%		61%		20%		2%		8.20		0.84		11.05																												120861		10631.90		Horizontal														14.47		0.10		49.08		0.10		0.16		443.00		339.18		0.69		0.00		0.69				40.7						12.7				1.8				16.1		4.5		0.0		2.3		0.0										16.1		0.0		5.8		40.7		12.7		1.8		20.6		2.3				16.1				5.8		10631.90		0.00463		0.00330		0.000091

				C137		122062		7/29/13		19118		C		Corrine Olson 34-20		LBS		10881.90		rod		Horizontal		CO2		5000		Static		9.25		8.91		36.8		7.5		6%		9%		12%		14%		16%		17%		19%		32%		69%		60%		48%		54%		24%		6%		4.12		1.31		7.01														10872.50		1.7		1.5		2.75		1800						122062		10881.90																11.30		0.11		27.81		0.16		0.09		446.00		246.11		1.42		0.00		0.97

				S88		122062		4/7/16		19118		C		Corrine Olson 34-20		LBS		10881.90		rod		Horizontal		CO2		5000		Static		10.74		10.691		4.6		9.6		6%		9%		11%		13%		15%		17%		18%		33%		83%		74%		58%		65%		24%		4%		6.08		0.91		7.01														10872.50		1.7		1.5		2.75		1800						122062		10881.90																11.30		0.11		27.81		0.16		0.09		446.00		246.11		1.42		0.00		0.97

				S175		118931		10/15/14		20172		A		Fort Berthold 148-95-23D-14-1H		LBS		11183.70		rod		Horizontal		CO2		5000		Static		6.8296		6.803		3.9		5.6		8%		12%		17%		20%		24%		26%		29%		46%		56%		58%		31%		48%		46%		25%		1.85		1.35				3.04		2.23		2.84		2.39		0.20		6.48																118930		11178.10																14.66		0.22		29.21		0.09		0.07		446.00		199.25		0.61		0.01		1.50		***High temperature S2 shoulder		38.8		0.0		0.0		12.4		0.0		0.0		0.0		24.9		6.9		1.6		3.7		0.0		0.0		0.0		0.4		0.0						11.4		38.8		12.4		0.0		31.8		5.3		0.4				0.0		11.4		11178.10		0.00501		0.00364		0.000080

				S176		118930		10/17/14		20172		A		Fort Berthold 148-95-23D-14-1H		LBS		11178.10		rod		Horizontal		CO2		5000		Static		6.9786		6.9213		8.2		6.2		8%		13%		17%		20%		24%		26%		29%		47%		49%		57%		29%		44%		45%		29%		1.54		1.16		8.1		2.99		2.32		2.82		2.45		0.17		5.61																118930		11178.10																14.66		0.22		29.21		0.09		0.07		446.00		199.25		0.61		0.01		1.50		***High temperature S2 shoulder		38.8		0.0		0.0		12.4		0.0		0.0		0.0		24.9		6.9		1.6		3.7		0.0		0.0		0.0		0.4		0.0						11.4		38.8		12.4		0.0		31.8		5.3		0.4				0.0		11.4		11178.10		0.00501		0.00364		0.000080

				S171		118949		9/29/14		24123		B		Mariana Trust 12X-20G2		LBS		11112.65		rod		Horizontal		CO2		5000		Static		9.6073		9.545		6.5		5.1		8%		14%		18%		22%		26%		29%		32%		54%		67%		66%		42%		60%		46%		23%		1.99		1.01				4.06		2.35		3.86		2.47		0.20		4.89		11112.35				8.02		2.432		2000		fractured		11.59		118947		11108.00																10.01		0.16		10.84		0.09		0.15		458.00		108.29		0.90		0.01		1.60		***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1		0.0		0.0		0.0		0.0		0.0						3.0		62.8		3.3		1.6		22.2		7.1		0.0				0.0		3.0		11108.00		0.00411		0.00303		0.000090

				S171B		118948		9/30/14		24123		B		Mariana Trust 12X-20G2		LBS		11109.20		rod		Horizontal		CO2		5000		Static		8.9608		8.8643		10.8		6.9		13%		21%		27%		33%		38%		42%		46%		66%		50%		48%		17%		43%		64%		35%		1.83		0.73				3.86		2.30		3.64		2.44		0.22		5.61		11110.80				8.44		2.449		2000		fractured		11.75		118947		11108.00																10.01		0.16		10.84		0.09		0.15		458.00		108.29		0.90		0.01		1.60		***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1		0.0		0.0		0.0		0.0		0.0						3.0		62.8		3.3		1.6		22.2		7.1		0.0				0.0		3.0		11108.00		0.00411		0.00303		0.000090

				S172		118947		10/1/14		24123		B		Mariana Trust 12X-20G2		LBS		11108.00		rod		Horizontal		CO2		5000		Static		9.3296		9.2351		10.1		7.3		11%		17%		23%		27%		31%		34%		38%		57%		52%		59%		27%		47%		53%		34%		1.57		1.36		3.01		4.20		2.20		3.92		2.35		0.27		6.50		11108.50				8.53		2.422		2000		fractured		10.97		118947		11108.00																10.01		0.16		10.84		0.09		0.15		458.00		108.29		0.90		0.01		1.60		***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1		0.0		0.0		0.0		0.0		0.0						3.0		62.8		3.3		1.6		22.2		7.1		0.0				0.0		3.0		11108.00		0.00411		0.00303		0.000090

				S75		120839		2/11/16		27366		E		Grover 11-3TFH		LBS		10712.00		rod		Horizontal		CO2		5000		Static		11.278		11.189		7.9		9.4		13%		21%		29%		34%		38%		42%		46%		65%		72%		74%		59%		70%		57%		9%		6.26		1.11																														120838		10712.00		Horizontal														4.13		0.04		9.31		0.16		0.03		447.00		225.42		3.87		0.00		0.97				31.6						12.6				1.0				13.0		4.6		3.9		13.9		14.7										0.8		0.0		3.9		31.6		12.6		1.0		17.6		32.4				0.8				3.9		10712.00		0.00398		0.00280		0.000108

				S55		120798		10/27/15		29211		D		Doll 12-14PH		LBS		10639.00		rod		Horizontal		CO2		5000		Static		9.007				0.0		10.7		7%		10%		13%		16%		18%		20%		21%		34%		74%		67%		50%		61%		40%		11%		3.79		1.00		9.86																												120818		10632.80		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23		12.86		0.06		21.10		0.05		0.17		450.00		164.07		0.39		0.00		0.47				36.7						14.1				3.8				23.2		9.0		0.0		3.3		0.0										4.3		0.0		5.6		36.7		14.1		3.8		32.2		3.3				4.3				5.6		10632.80		0.00435		0.00322		0.000087

				S59B		120798		11/2/15		29211		D		Doll 12-14PH		LBS		10639.00		rod		Horizontal		CO2		5000		Static		8.844		8.782		6.9		8.1		6%		10%		13%		15%		18%		20%		21%		37%		86%		73%		41%		65%		44%		3%		13.80		0.91		9.86																												120818		10632.80		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23		12.86		0.06		21.10		0.05		0.17		450.00		164.07		0.39		0.00		0.47				36.7						14.1				3.8				23.2		9.0		0.0		3.3		0.0										4.3		0.0		5.6		36.7		14.1		3.8		32.2		3.3				4.3				5.6		10632.80		0.00435		0.00322		0.000087

				S95B		120798		6/16/16		29211		D		Doll 12-14PH		LBS		10639.00		rod		Vertical		CO2		5000		Static		5.1777		5.0758		19.7		10.6		5%		9%		12%		15%		17%		19%		21%		37%		88%		80%		61%		76%		41%		6%		6.29		1.00		9.86																												120818		10632.80		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23		12.86		0.06		21.10		0.05		0.17		450.00		164.07		0.39		0.00		0.47				36.7						14.1				3.8				23.2		9.0		0.0		3.3		0.0										4.3		0.0		5.6		36.7		14.1		3.8		32.2		3.3				4.3				5.6		10632.80		0.00435		0.00322		0.000087

				S176B		118929		10/22/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB1		11177.40		rod		Vertical		CO2		5000		Static		6.912		6.886		3.8		1.0		24%		35%		43%		50%		55%		61%		65%		94%		7%		4%		12%		6%		73%		59%		1.23		0.17				2.60		2.65		2.50		2.75		0.10		3.72		11177.00		3.25		2.55		2.717		3430						118929		11177.40																0.35		0.07		0.11		0.06		0.10		430.00		31.43		17.14		0.39		20.00		**Unreliable maturity from Tmax due to poor S2 yields remaining.		19.2		0.0		0.0		0.0		3.4		0.0		0.0		5.2		1.2		60.9		4.2		0.0		0.7		0.0		0.0		0.0						5.3		19.2		0.0		3.4		6.3		64.9		0.0				0.7		5.3		11177.40		0.00785		0.00663		0.000120

				S172B		118946		10/2/14		24123		B		Mariana Trust 12X-20G2		MB1		11101.00		rod		Vertical		CO2		5000		Static		11.1833		11.141		3.8		0.5		29%		45%		57%		66%		72%		78%		83%		99%		3%		2%		17%		3%		88%		80%		1.09		0.10				4.24		2.63		4.06		2.74		0.17		4.12		11100.20				1.71		2.711		2000				0.14		118946		11101.00																0.35		0.06		0.11		0.07		0.10		434.00		31.43		20.00		0.35		17.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		39.5		0.0		0.0		7.7		0.0		6.1		0.0		15.5		3.6		18.4		2.8		3.8		0.0		0.0		0.0		0.0						2.6		39.5		7.7		6.1		19.1		25.0		0.0				0.0		2.6		11101.00		0.00901		0.00771		0.000220

				S181		118946		12/11/14		24123		B		Mariana Trust 12X-20G2		MB1		11101.00		rod		Horizontal		CO2		5000		Static		9.4603		9.395		6.9		1.1		28%		45%		56%		66%		73%		80%		85%		98%		6%		4%		31%		6%		85%		83%		1.02		0.11				3.71		2.53		3.22		2.92		0.49		13.13		11100.20				1.71		2.711		2000				0.14		118946		11101.00																0.35		0.06		0.11		0.07		0.10		434.00		31.43		20.00		0.35		17.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		39.5		0.0		0.0		7.7		0.0		6.1		0.0		15.5		3.6		18.4		2.8		3.8		0.0		0.0		0.0		0.0						2.6		39.5		7.7		6.1		19.1		25.0		0.0				0.0		2.6		11101.00		0.00901		0.00771		0.000220

				S69		120857		1/26/16		18511		F		Mylo Wolding 14-11		MB2		10622.65		rod		Vertical		CO2		5000		Static		6.8554		6.796		8.7		0.3		48%		69%		76%		84%		92%		95%		96%		100%		3%		0%		ND		3%		100%		95%		1.06		0.05																														120856		10622.40		Horizontal		18.78		2.57		17.93		2.69		0.85		4.50		0.17		0.03		0.07		0.12		0.05		435.00		41.18		70.59		0.30		17.65		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8						7.0				4.1				8.0		2.3		25.1		12.6		1.2										1.5		0.0		1.5		36.8		7.0		4.1		10.3		38.8				1.5				1.5		10622.40		0.02240		0.01540		0.000379

				S69		120857				18511		F		Mylo Wolding 14-11		MB2		10622.65																																																																																120855		10618.00		Vertical																																																																																																				2.2595		0–12932		3580		1.737		0.183		0–14043		4783		2.170		0.173		0–15187		5979		2.372		0.171		3580		28145		4783		31953		5979		36540		5978		27312		4128		0.669		33.78		0.9975

				S69		120857				18511		F		Mylo Wolding 14-11		MB2		10622.65																																																																																120858		10629.10		Vertical																																																																																																				2.3418		0–12403		3584		2.304		0.337		0–13158		4788		2.711		0.270		0–15542		5986		2.836		0.277		3584		32955		4788		36998		5986		40780		5985		30436		5904		0.626		32.03		0.9997

				S74		120854		2/9/16		18511		F		Mylo Wolding 14-11		MB2		10612.20		rod		Vertical		CO2		5000		Static		4.43505		4.392		9.7		0.2		19%		35%		42%		54%		68%		74%		77%		100%		2%		1%		ND		2%		86%		74%		1.16		0.02																														120853		10612.20		Horizontal		16.59		2.52		15.80		2.64		0.79		4.73

				S74		120854				18511		F		Mylo Wolding 14-11		MB2		10612.20																																																																																120856		10622.40		Horizontal		18.78		2.57		17.93		2.69		0.85		4.50		0.17		0.03		0.07		0.12		0.05		435.00		41.18		70.59		0.30		17.65		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8						7.0				4.1				8.0		2.3		25.1		12.6		1.2										1.5		0.0		1.5		36.8		7.0		4.1		10.3		38.8				1.5				1.5		10622.40		0.02240		0.01540		0.000379

				S74		120854				18511		F		Mylo Wolding 14-11		MB2		10612.20																																																																																120855		10618.00		Vertical																																																																																																				2.2595		0–12932		3580		1.737		0.183		0–14043		4783		2.170		0.173		0–15187		5979		2.372		0.171		3580		28145		4783		31953		5979		36540		5978		27312		4128		0.669		33.78		0.9975

				S74		120854				18511		F		Mylo Wolding 14-11		MB2		10612.20																																																																																120858		10629.10		Vertical																																																																																																				2.3418		0–12403		3584		2.304		0.337		0–13158		4788		2.711		0.270		0–15542		5986		2.836		0.277		3584		32955		4788		36998		5986		40780		5985		30436		5904		0.626		32.03		0.9997

				S177		118928		10/21/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB2		11168.60		rod		Vertical		CO2		5000		Static		9.1666		9.123		4.8		2.6		29%		43%		54%		63%		70%		75%		81%		99%		6%		3%		0%		5%		89%		77%		1.15		0.12		1.15		3.54		2.58		3.39		2.69		0.15		4.25		11169.05		8.8		7.02		2.720		3430						118928		11168.60																0.22		0.09		0.15		0.05		0.01		432.00		68.18		22.73		0.38		40.91		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8		0.0		0.0		0.0		6.4		4.7		0.0		6.9		3.0		30.1		5.3		5.9		0.0		0.0		0.0		0.0						0.9		36.8		0.0		11.1		9.9		41.3		0.0				0.0		0.9		11168.60		0.01260		0.00802		0.000230

				S174		118945		10/13/14		24123		B		Mariana Trust 12X-20G2		MB2		11093.65		rod		Horizontal		CO2		5000		Static		11.2971		11.23		5.9		0.8		32%		50%		60%		69%		76%		82%		86%		98%		5%		3%		15%		5%		91%		84%		1.07		0.14		0.80		4.43		2.54		4.16		2.70		0.27		5.99		11094.25				7.47		2.736		2000				0.28		118945		11093.65																0.28		0.04		0.12		0.05		0.03		445.00		42.86		17.86		0.25		14.29		**Unreliable maturity from Tmax due to poor S2 yields remaining.		34.8		4.1		0.0		0.0		4.6		2.4		0.0		14.3		2.8		18.7		11.3		5.5		0.0		0.0		0.4		0.0						1.0		34.8		4.1		7.0		17.1		35.5		0.4				0.0		1.0		11093.65		0.01240		0.00911		0.000260

				S73B		120832		2/4/16		27366		E		Grover 11-3TFH		MB2		10691.00		rod		Vertical		CO2		5000		Static		10.3299		10.212		11.4		0.2		29%		50%		67%		76%		83%		88%		96%		100%		7%		1%		ND		7%		99%		95%		1.05		0.09																														120834		10708.25		Horizontal		17.84		2.58		17.18		2.68		0.65		3.67		0.21		0.02		0.07		0.17		0.03		436.00		33.33		80.95		0.22		9.52		**Unreliable maturity from Tmax due to poor S2 yields remaining.		32.9						6.1				3.4				8.1		2.5		24.9		12.0		1.1										7.8		0.0		1.1		32.9		6.1		3.4		10.6		38.1				7.8				1.1		10708.25		0.01440		0.01110		0.000283

				S53		120797		10/26/15		29211		D		Doll 12-14PH		MB2		10620.00		rod		Horizontal		CO2		5000		Static		10.468		10.319		14.2		2.0		16%		30%		43%		54%		63%		71%		77%		100%		51%		34%		ND		47%		84%		57%		1.47		0.76		1.79																												120814		10628.30		Horizontal		18.05		2.64		17.46		2.69		0.59		3.29		0.31		0.04		0.11		0.07		0.02		440.00		35.48		22.58		0.27		12.90		**Unreliable maturity from Tmax due to poor S2 yields remaining.		41.2						4.2				1.7				5.6		9.3		21.3		15.2		0.0										0.0		0.0		1.5		41.2		4.2		1.7		14.9		36.5				0.0				1.5		10628.30		0.01070		0.00802		0.000237

				S55B		120797		10/28/15		29211		D		Doll 12-14PH		MB2		10620.00		rod		Horizontal		CO2		5000		Static		10.732		10.596		12.7		1.4		15%		31%		44%		54%		63%		72%		78%		100%		47%		33%		ND		44%		83%		61%		1.35		0.63		1.79																												120814		10628.30		Horizontal		18.05		2.64		17.46		2.69		0.59		3.29		0.31		0.04		0.11		0.07		0.02		440.00		35.48		22.58		0.27		12.90		**Unreliable maturity from Tmax due to poor S2 yields remaining.		41.2						4.2				1.7				5.6		9.3		21.3		15.2		0.0										0.0		0.0		1.5		41.2		4.2		1.7		14.9		36.5				0.0				1.5		10628.30		0.01070		0.00802		0.000237

				S97		120852		6/29/16		18511		F		Mylo Wolding 14-11		MB3		10603.00		rod		Vertical		CO2		5000		Static		10.1836		10.1329		5.0		0.3		60%		79%		88%		93%		95%		97%		98%		100%		4%		20%		ND		4%		91%		99%		0.92		0.09																														120850		10596.20		Horizontal														0.13		0.03		0.08		0.08		0.10		441.00		61.54		61.54		0.27		23.08		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.3						8.4				4.7				7.3		2.1		18.7		12.0		0.0										2.7		0.0		0.8		43.3		8.4		4.7		9.4		30.7				2.7				0.8		10596.20		0.01620		0.01070		0.000350

				S87B		122061		4/6/16		19118		C		Corrine Olson 34-20		MB3		10850.75		rod		Vertical		CO2		5000		Static		8.1014		8.058		5.4		1.3		62%		81%		88%		91%		94%		95%		97%		100%		0%		0%		ND		0%		100%		96%		1.05		0.00																10851.05		5.3		5.1		2.72		1800						122060		10848.00																0.27		0.01		0.12		0.13		0.00		442.00		44.44		48.15		0.08		3.70		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).

				S177B		118927		10/22/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11155.50		rod		Vertical		CO2		5000		Static		9.3195		9.303		1.8		1.4		32%		49%		60%		70%		78%		84%		88%		99%		6%		5%		0%		6%		92%		86%		1.07		0.14				3.54		2.63		3.45		2.70		0.08		2.37		11156.05		1.76				2.695								118927		11155.50				13.37		2.65		13.19		2.69		0.18		1.32

				S177B		118928				20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11155.50																																																																																118926		11150.10																0.07		0.02		0.07		0.02		0.00		421.00		100.00		28.57		0.22		28.57		**Unreliable maturity from Tmax due to poor S2 yields remaining.		29.3		0.0		0.0		0.0		5.1		0.0		0.0		5.4		0.0		53.2		4.5		2.4		0.0		0.0		0.0		0.0						0.0		29.3		0.0		5.1		5.4		60.2		0.0				0.0		0.0		11150.10		0.01540		0.00998		0.000130

				S180		118925		11/12/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11145.50		rod		Horizontal		CO2		5000		Static		10.7239		10.657		6.2		3.2		25%		47%		60%		69%		77%		83%		87%		99%		1%		1%		9%		1%		90%		85%		1.06		0.02		1.02		4.18		2.55		3.99		2.67		0.19		4.56		11146.00		1.39				2.723								118926		11150.10																0.07		0.02		0.07		0.02		0.00		421.00		100.00		28.57		0.22		28.57		**Unreliable maturity from Tmax due to poor S2 yields remaining.		29.3		0.0		0.0		0.0		5.1		0.0		0.0		5.4		0.0		53.2		4.5		2.4		0.0		0.0		0.0		0.0						0.0		29.3		0.0		5.1		5.4		60.2		0.0				0.0		0.0		11150.10		0.01540		0.00998		0.000130

				S174B		118944		10/14/14		24123		B		Mariana Trust 12X-20G2		MB3		11083.25		rod		Horizontal		CO2		5000		Static		10.7877		10.705		7.7		1.4		29%		45%		58%		69%		76%		83%		88%		99%		2%		2%		20%		2%		87%		85%		1.03		0.07				4.16		2.58		3.94		2.72		0.21		5.14		11084.15				6.64		2.738		2000		fractured		0.33		118943		11072.70																0.36		0.10		0.21		0.02		0.10		446.00		58.33		5.56		0.32		27.78		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.6		0.0		5.3		0.0		6.4		0.0		0.0		11.5		0.0		6.1		24.5		0.0		1.7		0.0		0.0		0.0						0.9		43.6		5.3		6.4		11.5		30.6		1.7				0.0		0.9		11072.70		0.06690		0.04110		0.001610

				S179		118943		11/4/14		24123		B		Mariana Trust 12X-20G2		MB3		11072.70		rod		Horizontal		CO2		5000		Static		10.584		10.533		4.8		3.2		39%		59%		72%		81%		88%		92%		95%		99%		1%		1%		6%		1%		93%		93%		1.00		0.01		0.62		4.21		2.50		3.90		2.70		0.31		7.37		11072.15				9.86		2.702		2000				0.41		118943		11072.70																0.36		0.10		0.21		0.02		0.10		446.00		58.33		5.56		0.32		27.78		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.6		0.0		5.3		0.0		6.4		0.0		0.0		11.5		0.0		6.1		24.5		0.0		1.7		0.0		0.0		0.0						0.9		43.6		5.3		6.4		11.5		30.6		1.7				0.0		0.9		11072.70		0.06690		0.04110		0.001610

				S70		120828		1/28/16		27366		E		Grover 11-3TFH		MB3		10681.20		rod		Vertical		CO2		5000		Static		5.57673		5.5151		11.1		0.2		65%		79%		85%		90%		93%		96%		98%		100%		4%		0%		ND		4%		100%		97%		1.03		0.05																														120829		10685.10		Horizontal		16.89		2.58		16.26		2.68		0.63		3.72		0.28		0.02		0.39		0.14		0.10		354.00		139.29		50.00		0.05		7.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.7						7.7				3.0				7.1		1.8		12.6		22.1		0.0										1.2		0.0		0.9		43.7		7.7		3.0		8.9		34.7				1.2				0.9		10685.10		0.02420		0.01360		0.000387

				S50		120796		10/20/15		29211		D		Doll 12-14PH		MB3		10606.00		rod		Horizontal		CO2		5000		Static		9.970		9.853		11.7		1.4		21%		38%		53%		65%		75%		81%		85%		100%		41%		25%		ND		39%		91%		72%		1.26		0.75		1.83																												120807		10603.20		Horizontal		16.58		2.53		15.85		2.64		0.73		4.41		0.28		0.03		0.12		0.05		0.10		444.00		42.86		17.86		0.20		10.71		**Unreliable maturity from Tmax due to poor S2 yields remaining.		54.3						3.7				1.4				5.2		8.8		5.3		20.5		0.0										0.0		0.0		0.8		54.3		3.7		1.4		14.0		25.8				0.0				0.8		10603.20		0.02160		0.01210		0.000608

				S57		120796		10/29/15		29211		D		Doll 12-14PH		MB3		10606.00		rod		Horizontal		CO2		5000		Static		11.085		10.967		10.7		0.8		28%		45%		56%		66%		75%		82%		84%		100%		42%		24%		ND		40%		90%		67%		1.35		0.56		1.83																												120807		10603.20		Horizontal		16.58		2.53		15.85		2.64		0.73		4.41		0.28		0.03		0.12		0.05		0.10		444.00		42.86		17.86		0.20		10.71		**Unreliable maturity from Tmax due to poor S2 yields remaining.		54.3						3.7				1.4				5.2		8.8		5.3		20.5		0.0										0.0		0.0		0.8		54.3		3.7		1.4		14.0		25.8				0.0				0.8		10603.20		0.02160		0.01210		0.000608

				S180B		118924		11/13/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB4		11141.50		rod		Vertical		CO2		5000		Static		11.2619		11.229		2.9		1.3		25%		37%		46%		54%		61%		66%		71%		96%		3%		3%		4%		3%		75%		68%		1.10		0.06		1.96		4.27		2.63		4.15		2.71		0.12		2.81		11142.00		3.07				2.728								118924		11141.50																0.19		0.01		0.06		0.12		0.02		442.00		31.58		63.16		0.14		5.26		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).

				S175B		118941		10/16/14		24123		B		Mariana Trust 12X-20G2		MB4		11067.10		rod		Vertical		CO2		5000		Static		11.8524		11.841		1.0		0.4		37%		53%		64%		71%		78%		83%		87%		97%		4%		5%		40%		5%		78%		87%		0.90		0.14		0.48		4.51		2.63		4.39		2.70		0.12		2.62		11068.15				2.27		2.703		2000				0.08		118942		11070.50																0.38		0.01		0.17		0.07		0.04		440.00		44.74		18.42		0.06		2.63		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).

				S179B		118942		11/5/14		24123		B		Mariana Trust 12X-20G2		MB4		11070.50		rod		Vertical		CO2		5000		Static		9.4309		9.375		5.9		3.7		38%		57%		71%		81%		88%		92%		94%		99%		0%		1%		2%		1%		92%		93%		0.99		0.01				3.88		2.42		3.51		2.67		0.37		9.41		11070.35				10.02		2.73		2000				0.4		118942		11070.50																0.38		0.01		0.17		0.07		0.04		440.00		44.74		18.42		0.06		2.63		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).

				S70B		120802		2/3/16		29211		D		Doll 12-14PH		MB5		10589.75		rod		Vertical		CO2		5000		Static		5.185		5.151		6.6		0.2		23%		39%		50%		57%		62%		66%		69%		100%		1%		1%		ND		1%		78%		67%		1.16		0.01																														120801		10589.75		Horizontal		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		**Unreliable maturity from Tmax due to poor S2 yields remaining.		42.8						3.5				0.0				3.0		5.8		5.9		21.1		16.0										0.0		1.6		0.5		42.8		3.5		0.0		8.8		43.0				0.0				2.1		10589.75		0.01780		0.01320		0.000359

				S73		120803		2/3/16		29211		D		Doll 12-14PH		MB5		10595.20		rod		Vertical		CO2		5000		Static				9.99842				0.4		31%		48%		61%		69%		78%		86%		89%		100%		4%		1%		ND		4%		98%		86%		1.13		0.06																														120801		10589.75		Horizontal		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		**Unreliable maturity from Tmax due to poor S2 yields remaining.		42.8						3.5				0.0				3.0		5.8		5.9		21.1		16.0										0.0		1.6		0.5		42.8		3.5		0.0		8.8		43.0				0.0				2.1		10589.75		0.01780		0.01320		0.000359

				S99		120841		8/16/16		18511		F		Mylo Wolding 14-11		UBS		10576.25		rod		Horizontal		CO2		5000		Static		7.5374		7.5236		1.8		10.3		4%		6%		7%		8%		9%		10%		11%		18%		51%		67%		37%		43%		21%		8%		2.54		1.02																														120840		10576.05		Horizontal														14.98		0.11		52.19		0.08		0.13		443.00		348.40		0.53		0.00		0.73				52.6						7.2				0.0				6.9		5.3		0.8		12.3		0.0										10.8		0.0		4.1		52.6		7.2		0.0		12.2		13.1				10.8				4.1		10576.05		0.00708		0.00434		0.000144

				C135		122058		7/11/13		19118		C		Corrine Olson 34-20		UBS		10819.20		rod		Horizontal		CO2		5000		Static		5.45				0.0		8.8		3%		5%		6%		8%		9%		10%		11%		18%		62%		62%		33%		38%		18%		4%		4.29		1.09																10812.40		0.2		0.1		2.69		1800						122058		10819.20																10.15		0.14		27.91		0.10		0.05		448.00		274.98		0.99		0.00		1.38

				S87		122056		4/5/16		19118		C		Corrine Olson 34-20		UBS		10816.93		rod		Horizontal		CO2		5000		Static		10.066		10.041		2.5		7.6		4%		6%		8%		9%		11%		12%		13%		24%		90%		83%		63%		69%		18%		2%		10.85		0.95		7.04														10812.40		0.2		0.1		2.69		1800						122058		10819.20																10.15		0.14		27.91		0.10		0.05		448.00		274.98		0.99		0.00		1.38

				S178		118939		11/3/14		24123		B		Mariana Trust 12X-20G2		UBS		11056.90		rod		Horizontal		CO2		5000		Static		8.5216		8.429		10.9		13.9		9%		16%		21%		27%		31%		35%		38%		60%		52%		55%		29%		47%		53%		32%		1.66		0.78				3.77		2.23		3.50		2.41		0.27		7.23		11056.20		10.29				2.465						9.5		118939		11056.90																10.66		0.11		12.28		0.10		0.16		458.00		115.20		0.94		0.01		1.03		***High temperature S2 shoulder		69.6		8.0		0.0		0.0		0.0		0.0		0.0		15.0		1.2		0.3		3.7		0.0		0.0		0.0		0.0		0.0						2.2		69.6		8.0		0.0		16.2		3.9		0.0				0.0		2.2		11056.90		0.00384		0.00299		0.000090

				S178B		118938		10/24/14		24123		B		Mariana Trust 12X-20G2		UBS		11053.20		rod		Horizontal		CO2		5000		Static		6.7141		6.6579		8.4		11.8		11%		18%		24%		30%		35%		39%		43%		67%		55%		57%		26%		50%		57%		34%		1.68		0.83		3.91		3.04		2.19		2.86		2.33		0.18		5.91		11052.55		9.97				2.426						11.16		118939		11056.90																10.66		0.11		12.28		0.10		0.16		458.00		115.20		0.94		0.01		1.03		***High temperature S2 shoulder		69.6		8.0		0.0		0.0		0.0		0.0		0.0		15.0		1.2		0.3		3.7		0.0		0.0		0.0		0.0		0.0						2.2		69.6		8.0		0.0		16.2		3.9		0.0				0.0		2.2		11056.90		0.00384		0.00299		0.000090

				S50B		120795		10/21/15		29211		D		Doll 12-14PH		UBS		10586.00		rod		Horizontal		CO2		5000		Static		9.158		9.078		8.7		8.9		8%		13%		17%		20%		22%		25%		27%		47%		83%		74%		25%		62%		51%		5%		11.29		1.19		11.05																												120799		10587.00		Horizontal														14.16		0.09		27.19		0.03		0.14		449.00		192.02		0.21		0.00		0.64				63.1						4.7				0.0				10.8		10.1		0.0		4.2		0.0										0.0		1.7		5.3		63.1		4.7		0.0		20.9		4.2				0.0				7.0		10587.00		0.00431		0.00312		0.000090

				S59		120795		10/30/15		29211		D		Doll 12-14PH		UBS		10586.00		rod		Horizontal		CO2		5000		Static		9.979		9.913		6.6		9.1		5%		9%		11%		14%		16%		18%		20%		35%		79%		72%		44%		61%		38%		5%		7.33		0.86		11.05																												120799		10587.00		Horizontal														14.16		0.09		27.19		0.03		0.14		449.00		192.02		0.21		0.00		0.64				63.1						4.7				0.0				10.8		10.1		0.0		4.2		0.0										0.0		1.7		5.3		63.1		4.7		0.0		20.9		4.2				0.0				7.0		10587.00		0.00431		0.00312		0.000090

				S98B		120820		8/15/16		27366		E		Grover 11-3TFH		UBS-MB5		10652.10		rod		Horizontal		CO2		5000		Static		6.3717		6.3108		9.6		4.7		5%		10%		14%		18%		22%		26%		29%		50%		51%		57%		23%		44%		45%		24%		1.89		1.00																														120820		10652.10		Horizontal		18.20		2.41		18.14		2.42		0.05		0.29		10.58		0.06		29.15		0.14		0.12		443.00		275.52		1.32		0.00		0.57				29.7						16.1				2.3				13.2		9.7		1.0		15.9		0.0										3.4		0.0		8.8		29.7		16.1		2.3		22.8		16.9				3.4				8.8		10652.10		0.00502		0.00324		0.000167

				n		46

				NOTES

				The definition of crude oil in all cases is based on the measurement of C7 to C34 hydrocarbons by GC/FID.

				These values include the weight loss after CO2 exposure, and would include oil, water, etc.

				mg oil per gram rock estimated by adding the mass of oil in each CO2 fraction and the oil recovered from the residue.  The values are useful estimates, but not highly accurate.  Note that substantial losses from the Middle Bakken samples mean these values represent only a fraction of the original oil.

				cumulative oil recovered during the CO2 exposures.   100% recovery is based on exhaustive solvent extraction of the rock after CO2 eposure.  The total % oil recovered during the CO2 exposure (the % at 24 hours) is a pretty accurate number.

				These values try to describe the relative recovery rates of lower vs higher MW HCs.  A higher value in the 0-7 fraction vs. the 7-24 hour fraction vs. the unextracted (by CO2) residue indicates a preference to recover low MW vs. high MW HCs.  However, many of the Three Forks and all Middle Bakken facies were so depleted in low MWs that the comparisons may not be valid.

				low to high MW selectivity is a measure of whether the lower MW HCs (represented by C7-C12) are recovered faster than the thigher MW HCs (represented by C18-C30.  A value close to 1 indicates all MWs were recovered at a similar rate.   A value of ca. 1.5 or greater indicates a significantlly faster rate of recovery for the low MW HCs than the high MW HCs.  As for the previous comment, the Three Forks and Middle Bakken results may be skewed from the lack of lower MW HCs.  However, the UBS and LBS values should be valid.

				This "aging" factor compares the fraction of lower MW HCs (C7-C12) in the recovered oil to the same fraction in a Bakken crude oil.  A value of ca. 1 means the rock was pretty "fresh" and that the C7-C34 MW distributions are like those in the crude oil.  The lower the value is, the more loss of lower MW HCs has occured during collection,  storage, etc.

				The HC concentrations in these rocks were very low, which could reduce the accuracy of the extraction/recovery results.

				Green higlight means the Rock-Eval was done at the same depth as the extracted rock.

				These rows are extra rows of rock property data for the indicated CO2 plug sample because two or more samples were used for rock property analyses.

				Green STAR number indicates that a sample from the same depth was extracted and had rock property analyses performed.

				Dark orange STAR number indicates that a sample from a different depth was used to correlate rock property analyses.

				Purple indicates that the sample data are from well file – Weatherford Laboratories.

				Light blue indicates that the sample data are from well file – Core Laboratories.





CO2, 5000 by facie condensed

		

																																																																																																																				TOC/Rock Eval by Core Laboratories																																																																																								Triaxial Compression Testing

																																																																																																																		:																								X-ray diffraction (XRD) results, wt%																																																																				Elastic Parameters																								Mohr–Coulomb Analysis

								Date																		pressure		static/		rock wt		rock wt		mg extracted		mg oil/		% recovery at time (hours)																% C7-C12 vs. total HC								MW rec., 7 hour				low to high		% C7-C12 vs.		Aromatic-		Porosity: Post-CO2 Extraction												Porosity from Well File																				Porosity: 30-mm Plug												TOC		S1		S2		S3 CO2		S3 CO		Tmax		HI		OI		PI		OSI				Minerals																																				Categorized																						HPMI/MIPC by Core Laboratories										Rebound 1								Rebound 2								Rebound 3								Pressure 1				Pressure 2				Pressure 3				Final Pressure				Calculations

				Page #		CO2 Plug STAR #		Extracted		NDIC Well No.		well		Well name		Facie		CO2 plug depth, ft		Shape		CO2 Plug orientation		fluid		psi		dynamic		before, g		after, g		/g rock		g rock		1		2		3		4		5		6		7		24		0-7 hour		7-24 hour		residue		total HC		C7-C12		C18-C30		MW selectivity		crude oil		Aliphatic ratio		Scanned Bulk Volume, cm3		Bulk Density, g/cm3		Average Grain Volume, cm3		Average Grain Density, g/cm3		Average Pore Volume, cm3		Average Effective Porosity, %		Rock Depth, ft		Porosity at Ambient, %		Porosity at pressure, %		Grain Density, g/cm3		Pressure, psi		Note		TOC from well file, wt%		Rock Properties STAR #		Rock Properties Depth, ft		Rock Properties Plug Orientation		Scanned Bulk Volume, cm3		Bulk Density, g/cm3		Average Grain Volume, cm3		Average Grain Density, g/cm3		Average Pore Volume, cm3		Average Effective Porosity, %		wt%		mg HC/g		mg HC/g		mg CO2/g		mg CO/g		°C		S2x100/TOC		S3x100/TOC		S1/(S1+S2)		S1x100/TOC		Contract Lab Comments		Quartz		Sanidine		Microcline		Orthoclase		Anorthite		Albite		Kaolinite		Illite		Chlorite		Calcite		Dolomite		Ankerite		Gypsum		Epsomite		Halite		Sylvite		Muscovite		Rutile		Quartz		Alkali-Feldspar		Plagioclase		Feldspar		Carbonates		Clays		Pyrite		Evaporites		Micas		Sulfates		Accessory Mineral		Depth, ft		R35, µm		Mean Throat Radius, µm		Max Sb Pc		Triaxial L:D Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Residual Strength, psi		Cohesion, psi		Slope		Friction Angle, °		R2

				S170		118932		9/21/14		20172		A		Fort Berthold 148-95-23D-14-1H		3F5		11219.90		rod		Horizontal		CO2		5000		Static		10.5364		10.421		11.0		3.5		35%		56%		69%		79%		86%		91%		95%		100%		1%		1%		9%		1%		97%		94%		1.03		0.02		0.9		4.10		2.54		3.78		2.76		0.32		7.76																118932		11219.90																0.20		0.11		0.19		0.05		0.10		442.00		95.00		25.00		0.37		55.00		****S2 shoulder(s)		14.1		0.0		5.4		0.0		2.4		0.0		0.0		4.9		4.9		0.0		68.3		0.0		0.0		0.0		0.0		0.0						14.1		5.4		2.4		7.8		68.3		9.8		0.0		0.0				0.0		0.0		11219.90		0.06580		0.03700		0.001830																																																				0.00 means not detected

				S170B		118950		9/22/14		24123		B		Mariana Trust 12X-20G2		3F5		11138.70		rod		Horizontal		CO2		5000		Static		10.3918		10.2351		15.1		1.3		24%		45%		62%		74%		84%		90%		94%		100%		2%		1%		21%		2%		95%		93%		1.03		0.04		0.74		4.02		2.55		3.74		2.75		0.29		7.10		11138.10				10.47		2.79		2000				0.12		118950		11138.70																0.18		0.04		0.10		0.06		0.00		438.00		55.56		33.33		0.29		22.22		**Unreliable maturity from Tmax due to poor S2 yields remaining.		20.3		11.7		0.0		0.0		0.0		4.9		0.0		14.9		3.0		0.0		10.3		33.7		0.0		0.6		0.6		0.0						20.3		11.7		4.9		16.6		44.0		17.9		0.0		0.6				0.6		0.0		11138.70		0.02680		0.01410		0.000760

														Median				11179.30																		2.41		0.30		0.51		0.66		0.77		0.85		0.91		0.95		1.00		0.02		0.01		0.15		0.02		0.96		0.93		1.03		0.03		0.82		4.06		2.55		3.76		2.75		0.30		7.43																		11179.30		0.00		0.00		0.00		0.00		0.00		0.00				0.19		0.08		0.15		0.06		0.05		440.00		75.28		29.17		0.33		38.61		0.00		17.19		5.83		2.70		0.00		1.20		2.45		0.00		9.92		3.94		0.00		39.32		16.85		0.00		0.30		0.31		0.00		0.00		0.00		17.19		8.55		3.65		12.20		56.15		13.85		0.00		0.30		0.00		0.30		0.00		11179.30		0.05		0.03

														Mean				11179.30																		2.41		0.30		0.51		0.66		0.77		0.85		0.91		0.95		1.00		0.02		0.01		0.15		0.02		0.96		0.93		1.03		0.03		0.82		4.06		2.55		3.76		2.75		0.30		7.43																		11179.30		0.00		0.00		0.00		0.00		0.00		0.00				0.19		0.08		0.15		0.06		0.05		440.00		75.28		29.17		0.33		38.61		0.00		17.19		5.83		2.70		0.00		1.20		2.45		0.00		9.92		3.94		0.00		39.32		16.85		0.00		0.30		0.31		0.00		0.00		0.00		17.19		8.55		3.65		12.20		56.15		13.85		0.00		0.30		0.00		0.30		0.00		11179.30		0.05		0.03

														SD				57.42																		1.56		0.08		0.08		0.06		0.03		0.02		0.01		0.00		0.00		0.01		0.01		0.08		0.01		0.01		0.01		0.00		0.01		0.11		0.05		0.00		0.03		0.01		0.02		0.46																		57.42		0.00		0.00		0.00		0.00		0.00		0.00				0.01		0.05		0.06		0.01		0.07		2.83		27.89		5.89		0.06		23.18		0.00		4.40		8.24		3.82		0.00		1.70		3.46		0.00		7.07		1.32		0.00		41.03		23.83		0.00		0.42		0.44		0.00		0.00		0.00		4.40		4.45		1.77		6.22		17.18		5.73		0.00		0.42		0.00		0.42		0.00		57.42		0.03		0.02

														RSD				0.5%																		64.6%		25.6%		15.7%		8.4%		4.3%		2.0%		1.0%		0.5%		0.0%		38.5%		53.6%		56.1%		39.0%		1.1%		0.9%		0.2%		39.0%		13.9%		1.3%		0.2%		0.8%		0.3%		7.5%		6.2%																		0.5%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				7.4%		66.0%		43.9%		12.9%		141.4%		0.6%		37.1%		20.2%		17.6%		60.0%		0.0%		25.6%		141.4%		141.4%		0.0%		141.4%		141.4%		0.0%		71.3%		33.6%		0.0%		104.4%		141.4%		0.0%		141.4%		141.4%		0.0%		0.0%		0.0%		25.6%		52.1%		48.4%		51.0%		30.6%		41.4%				141.4%		0.0%		141.4%		0.0%		0.5%		59.6%		63.4%

														min				11138.70																		1.31		0.24		0.45		0.62		0.74		0.84		0.90		0.94		1.00		0.01		0.01		0.09		0.01		0.95		0.93		1.03		0.02		0.74		4.02		2.54		3.74		2.75		0.29		7.10																		11138.70		0.00		0.00		0.00		0.00		0.00		0.00				0.18		0.04		0.10		0.05		0.00		438.00		55.56		25.00		0.29		22.22		0.00		14.08		0.00		0.00		0.00		0.00		0.00		0.00		4.92		3.00		0.00		10.31		0.00		0.00		0.00		0.00		0.00		0.00		0.00		14.08		5.40		2.40		7.80		44.00		9.80		0.00		0.00		0.00		0.00		0.00		11138.70		0.03		0.01

														max				11219.90																		3.52		0.35		0.56		0.69		0.79		0.86		0.91		0.95		1.00		0.02		0.01		0.21		0.02		0.97		0.94		1.03		0.04		0.90		4.10		2.55		3.78		2.76		0.32		7.76																		11219.90		0.00		0.00		0.00		0.00		0.00		0.00				0.20		0.11		0.19		0.06		0.10		442.00		95.00		33.33		0.37		55.00		0.00		20.30		11.66		5.41		0.00		2.40		4.90		0.00		14.92		4.87		0.00		68.33		33.70		0.00		0.60		0.62		0.00		0.00		0.00		20.30		11.70		4.90		16.60		68.30		17.90		0.00		0.60		0.00		0.60		0.00		11219.90		0.07		0.04

														n				2																																						2		2		2		2		2		2		2		2		2		2		2		2		2		2																		2																2		2		2		2		2		2		2		2		2		2		0		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		0		0		2		2		2		2		2		2		2		2		0		2		2		2		2		2

										20172		A		Fort Berthold 148-95-23D-14-1H		LBS		11183.70		rod		Horizontal		CO2		5000		Static		6.8296		6.803		3.9		5.6		8%		12%		17%		20%		24%		26%		29%		46%		56%		58%		31%		48%		46%		25%		1.85		1.35				3.04		2.23		2.84		2.39		0.20		6.48																118930		11178.10																14.66		0.22		29.21		0.09		0.07		446.00		199.25		0.61		0.01		1.50		***High temperature S2 shoulder		38.8		0.0		0.0		12.4		0.0		0.0		0.0		24.9		6.9		1.6		3.7		0.0		0.0		0.0		0.4		0.0						38.8		12.4		0.0		12.4		5.3		31.8		11.4		0.4				0.0		11.4		11178.10		0.00501		0.00364

										20172		A		Fort Berthold 148-95-23D-14-1H		LBS		11178.10		rod		Horizontal		CO2		5000		Static		6.9786		6.9213		8.2		6.2		8%		13%		17%		20%		24%		26%		29%		47%		49%		57%		29%		44%		45%		29%		1.54		1.16		8.1		2.99		2.32		2.82		2.45		0.17		5.61																118930		11178.10																14.66		0.22		29.21		0.09		0.07		446.00		199.25		0.61		0.01		1.50		***High temperature S2 shoulder		38.8		0.0		0.0		12.4		0.0		0.0		0.0		24.9		6.9		1.6		3.7		0.0		0.0		0.0		0.4		0.0						38.8		12.4		0.0		12.4		5.3		31.8		11.4		0.4				0.0		11.4		11178.10		0.00501		0.00364

										24123		B		Mariana Trust 12X-20G2		LBS		11112.65		rod		Horizontal		CO2		5000		Static		9.6073		9.545		6.5		5.1		8%		14%		18%		22%		26%		29%		32%		54%		67%		66%		42%		60%		46%		23%		1.99		1.01				4.06		2.35		3.86		2.47		0.20		4.89		11112.35				8.02		2.432		2000		fractured		11.59		118947		11108.00																10.01		0.16		10.84		0.09		0.15		458.00		108.29		0.90		0.01		1.60		***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1		0.0		0.0		0.0		0.0		0.0						62.8		3.3		1.6		4.9		7.1		22.2		3.0		0.0				0.0		3.0		11108.00		0.00411		0.00303

										24123		B		Mariana Trust 12X-20G2		LBS		11109.20		rod		Horizontal		CO2		5000		Static		8.9608		8.8643		10.8		6.9		13%		21%		27%		33%		38%		42%		46%		66%		50%		48%		17%		43%		64%		35%		1.83		0.73				3.86		2.30		3.64		2.44		0.22		5.61		11110.80				8.44		2.449		2000		fractured		11.75		118947		11108.00																10.01		0.16		10.84		0.09		0.15		458.00		108.29		0.90		0.01		1.60		***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1		0.0		0.0		0.0		0.0		0.0						62.8		3.3		1.6		4.9		7.1		22.2		3.0		0.0				0.0		3.0		11108.00		0.00411		0.00303

										24123		B		Mariana Trust 12X-20G2		LBS		11108.00		rod		Horizontal		CO2		5000		Static		9.3296		9.2351		10.1		7.3		11%		17%		23%		27%		31%		34%		38%		57%		52%		59%		27%		47%		53%		34%		1.57		1.36		3.01		4.20		2.20		3.92		2.35		0.27		6.50		11108.50				8.53		2.422		2000		fractured		10.97		118947		11108.00																10.01		0.16		10.84		0.09		0.15		458.00		108.29		0.90		0.01		1.60		***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1		0.0		0.0		0.0		0.0		0.0						62.8		3.3		1.6		4.9		7.1		22.2		3.0		0.0				0.0		3.0		11108.00		0.00411		0.00303

				S69B		120862		1/27/16		19118		C		Corrine Olson 34-20		LBS		10881.90		rod		Horizontal		CO2		5000		Static		9.25		8.91		36.8		7.5		6%		9%		12%		14%		16%		17%		19%		32%		69%		60%		48%		54%		24%		6%		4.12		1.31		7.01														10872.50		1.7		1.5		2.75		1800						122062		10881.90																11.30		0.11		27.81		0.16		0.09		446.00		246.11		1.42		0.00		0.97																																														0.0																						0.000091

				C137		122062		7/29/13		19118		C		Corrine Olson 34-20		LBS		10881.90		rod		Horizontal		CO2		5000		Static		10.74		10.691		4.6		9.6		6%		9%		11%		13%		15%		17%		18%		33%		83%		74%		58%		65%		24%		4%		6.08		0.91		7.01														10872.50		1.7		1.5		2.75		1800						122062		10881.90																11.30		0.11		27.81		0.16		0.09		446.00		246.11		1.42		0.00		0.97																																														0.0

				S88		122062		4/7/16		29211		D		Doll 12-14PH		LBS		10639.00		rod		Horizontal		CO2		5000		Static		9.007				0.0		10.7		7%		10%		13%		16%		18%		20%		21%		34%		74%		67%		50%		61%		40%		11%		3.79		1.00		9.86																												120818		10632.80		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23		12.86		0.06		21.10		0.05		0.17		450.00		164.07		0.39		0.00		0.47				36.7						14.1				3.8				23.2		9.0		0.0		3.3		0.0										4.3		0.0		36.7		14.1		3.8		17.9		3.3		32.2		5.6				4.3				5.6		10632.80		0.00435		0.00322

				S175		118931		10/15/14		29211		D		Doll 12-14PH		LBS		10639.00		rod		Horizontal		CO2		5000		Static		8.844		8.782		6.9		8.1		6%		10%		13%		15%		18%		20%		21%		37%		86%		73%		41%		65%		44%		3%		13.80		0.91		9.86																												120818		10632.80		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23		12.86		0.06		21.10		0.05		0.17		450.00		164.07		0.39		0.00		0.47				36.7						14.1				3.8				23.2		9.0		0.0		3.3		0.0										4.3		0.0		36.7		14.1		3.8		17.9		3.3		32.2		5.6				4.3				5.6		10632.80		0.00435		0.00322		0.000080

				S176		118930		10/17/14		29211		D		Doll 12-14PH		LBS		10639.00		rod		Vertical		CO2		5000		Static		5.1777		5.0758		19.7		10.6		5%		9%		12%		15%		17%		19%		21%		37%		88%		80%		61%		76%		41%		6%		6.29		1.00		9.86																												120818		10632.80		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23		12.86		0.06		21.10		0.05		0.17		450.00		164.07		0.39		0.00		0.47				36.7						14.1				3.8				23.2		9.0		0.0		3.3		0.0										4.3		0.0		36.7		14.1		3.8		17.9		3.3		32.2		5.6				4.3				5.6		10632.80		0.00435		0.00322		0.000080

				S171		118949		9/29/14		27366		E		Grover 11-3TFH		LBS		10712.00		rod		Horizontal		CO2		5000		Static		11.278		11.189		7.9		9.4		13%		21%		29%		34%		38%		42%		46%		65%		72%		74%		59%		70%		57%		9%		6.26		1.11																														120838		10712.00		Horizontal														4.13		0.04		9.31		0.16		0.03		447.00		225.42		3.87		0.00		0.97				31.6						12.6				1.0				13.0		4.6		3.9		13.9		14.7										0.8		0.0		31.6		12.6		1.0		13.6		32.4		17.6		3.9				0.8				3.9		10712.00		0.00398		0.00280		0.000090

				S171B		118948		9/30/14		18511		F		Mylo Wolding 14-11		LBS		10632.00		rod		Horizontal		CO2		5000		Static		5.3531		5.331		4.1		10.3		2%		3%		4%		5%		5%		6%		7%		12%		83%		80%		53%		61%		20%		2%		8.20		0.84		11.05																												120861		10631.90		Horizontal														14.47		0.10		49.08		0.10		0.16		443.00		339.18		0.69		0.00		0.69				40.7						12.7				1.8				16.1		4.5		0.0		2.3		0.0										16.1		0.0		40.7		12.7		1.8		14.5		2.3		20.6		5.8				16.1				5.8		10631.90		0.00463		0.00330		0.000090

														Median				10881.90																		7.81		0.07		0.11		0.15		0.18		0.21		0.23		0.25		0.42		0.71		0.67		0.45		0.60		0.44		0.10		3.95		1.01														5.61																		10881.90														0.23		12.08		0.11		21.10		0.09		0.15		448.50		181.66		0.80		0.00		0.97		0.00		38.80		3.32		0.00		12.50		0.00		1.61		0.80		20.94		5.74		1.04		3.70		0.00		0.00		0.00		0.00		0.00		4.30		0.00		38.80		12.50		1.60		13.02		5.30		27.00		5.64		0.00		4.30		0.00		5.60		10910.00		0.00		0.00

														Mean				10893.04																		8.11		0.08		0.12		0.16		0.20		0.22		0.25		0.27		0.43		0.69		0.66		0.43		0.58		0.42		0.16		4.78		1.06														5.82																		10890.53														0.23		11.59		0.12		22.35		0.10		0.12		449.83		189.37		1.04		0.01		1.07		0.00		44.85		1.99		0.00		9.24		0.00		1.91		0.48		20.45		5.80		1.03		5.15		1.47		0.00		0.00		0.15		0.00		5.96		0.00		44.85		10.23		1.90		12.13		7.65		26.50		5.82		0.16		5.96		0.00		5.83		10892.25		0.00		0.00

														SD				233.88																		1.98		0.03		0.05		0.07		0.09		0.10		0.11		0.12		0.16		0.14		0.10		0.14		0.11		0.13		0.13		3.65		0.20														0.68																		234.61														0.00		2.94		0.06		11.44		0.04		0.05		5.34		68.77		0.96		0.01		0.47		0.00		12.61		1.82		0.00		6.41		0.00		1.45		0.44		4.04		2.68		1.22		3.36		4.64		0.00		0.00		0.21		0.00		5.87		0.00		12.61		4.83		1.45		5.42		8.88		5.99		3.18		0.22		5.87		0.00		3.16		259.33		0.00		0.00

														RSD				2.1%																		24.5%		43.4%		42.9%		43.5%		43.6%		43.1%		43.2%		43.3%		36.0%		20.9%		14.9%		33.5%		18.3%		31.9%		80.5%		76.4%		19.3%														11.7%																		2.2%														0.0%		25.4%		51.1%		51.2%		42.0%		40.2%		1.2%		36.3%		92.3%		81.8%		44.5%		0.0%		28.1%		91.3%		0.0%		69.4%		0.0%		76.1%		91.3%		19.7%		46.2%		117.9%		65.4%		316.2%		0.0%		0.0%		136.9%		0.0%		98.4%		0.0%		28.1%		47.2%		76.2%		44.7%		116.1%		22.6%		54.5%		136.9%		98.4%		0.0%		54.2%		2.4%		8.4%		8.3%

														min				10632.00																		5.05		0.02		0.03		0.04		0.05		0.05		0.06		0.07		0.12		0.49		0.48		0.17		0.43		0.20		0.02		1.54		0.73														4.89																		10631.90														0.23		4.13		0.04		9.31		0.05		0.03		443.00		108.29		0.39		0.00		0.47		0.00		31.62		0.00		0.00		0.00		0.00		0.00		0.00		12.99		2.72		0.00		2.25		0.00		0.00		0.00		0.00		0.00		0.80		0.00		31.62		3.30		0.00		4.90		2.30		17.60		2.96		0.00		0.80		0.00		3.00		10631.90		0.00		0.00

														max				11183.70																		10.74		0.13		0.21		0.29		0.34		0.38		0.42		0.46		0.66		0.88		0.80		0.61		0.76		0.64		0.35		13.80		1.36														6.50																		11178.10														0.23		14.66		0.22		49.08		0.16		0.17		458.00		339.18		3.87		0.01		1.60		0.00		62.81		3.32		0.00		14.10		0.00		3.79		0.80		24.91		9.00		3.92		13.86		14.66		0.00		0.00		0.39		0.00		16.10		0.00		62.80		14.10		3.79		17.89		32.40		32.20		11.40		0.40		16.10		0.00		11.40		11178.10		0.01		0.00

														n				12																		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		8		5		5		5		5		5		5																		12		0		3		3		3		3		3		3		12		12		12		12		12		12		12		12		12		12		0		10		5		5		10		5		10		5		10		10		10		10		10		5		5		5		5		5		5		10		10		10		10		10		10		10		5		5		5		10		10		10		10

				S172		118947		10/1/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB1		11177.40		rod		Vertical		CO2		5000		Static		6.912		6.886		3.8		1.0		24%		35%		43%		50%		55%		61%		65%		94%		7%		4%		12%		6%		73%		59%		1.23		0.17				2.60		2.65		2.50		2.75		0.10		3.72		11177.00		3.25		2.55		2.717		3430						118929		11177.40																0.35		0.07		0.11		0.06		0.10		430.00		31.43		17.14		0.39		20.00		**Unreliable maturity from Tmax due to poor S2 yields remaining.		19.2		0.0		0.0		0.0		3.4		0.0		0.0		5.2		1.2		60.9		4.2		0.0		0.7		0.0		0.0		0.0						19.2		0.0		3.4		3.4		64.9		6.3		5.3		0.0				0.7		5.3		11177.40		0.00785		0.00663		0.000090

				S75		120839		2/11/16		24123		B		Mariana Trust 12X-20G2		MB1		11101.00		rod		Vertical		CO2		5000		Static		11.1833		11.141		3.8		0.5		29%		45%		57%		66%		72%		78%		83%		99%		3%		2%		17%		3%		88%		80%		1.09		0.10				4.24		2.63		4.06		2.74		0.17		4.12		11100.20				1.71		2.711		2000				0.14		118946		11101.00																0.35		0.06		0.11		0.07		0.10		434.00		31.43		20.00		0.35		17.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		39.5		0.0		0.0		7.7		0.0		6.1		0.0		15.5		3.6		18.4		2.8		3.8		0.0		0.0		0.0		0.0						39.5		7.7		6.1		13.8		25.0		19.1		2.6		0.0				0.0		2.6		11101.00		0.00901		0.00771		0.000108

				S55		120798		10/27/15		24123		B		Mariana Trust 12X-20G2		MB1		11101.00		rod		Horizontal		CO2		5000		Static		9.4603		9.395		6.9		1.1		28%		45%		56%		66%		73%		80%		85%		98%		6%		4%		31%		6%		85%		83%		1.02		0.11				3.71		2.53		3.22		2.92		0.49		13.13		11100.20				1.71		2.711		2000				0.14		118946		11101.00																0.35		0.06		0.11		0.07		0.10		434.00		31.43		20.00		0.35		17.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		39.5		0.0		0.0		7.7		0.0		6.1		0.0		15.5		3.6		18.4		2.8		3.8		0.0		0.0		0.0		0.0						39.5		7.7		6.1		13.8		25.0		19.1		2.6		0.0				0.0		2.6		11101.00		0.00901		0.00771		0.000087

														Median				11101.00																		1.03		0.28		0.45		0.56		0.66		0.72		0.78		0.83		0.98		0.06		0.04		0.17		0.06		0.85		0.80		1.09		0.11		0.00		3.71		2.63		3.22		2.75		0.17		4.12																		11101.00		0.00		0.00		0.00		0.00		0.00		0.00				0.35		0.06		0.11		0.07		0.10		434.00		31.43		20.00		0.35		17.14		0.00		39.55		0.00		0.00		7.70		0.00		6.09		0.00		15.48		3.64		18.37		2.79		3.80		0.00		0.00		0.00		0.00		0.00		0.00		39.50		7.70		6.10		13.80		25.00		19.10		2.62		0.00		0.00		0.00		2.60		11101.00		0.01		0.01

														Mean				11126.47																		0.87		0.27		0.42		0.52		0.61		0.67		0.73		0.78		0.97		0.05		0.03		0.20		0.05		0.82		0.74		1.11		0.12		0.00		3.52		2.60		3.26		2.80		0.25		6.99																		11126.47		0.00		0.00		0.00		0.00		0.00		0.00				0.35		0.06		0.11		0.07		0.10		432.67		31.43		19.05		0.36		18.09		0.00		32.75		0.00		0.00		5.13		1.13		4.06		0.00		12.05		2.81		32.55		3.25		2.53		0.23		0.00		0.00		0.00		0.00		0.00		32.72		5.13		5.20		10.33		38.30		14.83		3.52		0.00		0.00		0.23		3.50		11126.47		0.01		0.01

														SD				44.11																		0.32		0.02		0.06		0.08		0.09		0.10		0.11		0.11		0.02		0.02		0.01		0.10		0.02		0.08		0.13		0.10		0.04		0.00		0.83		0.06		0.78		0.10		0.21		5.32																		44.11		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.01		0.00		0.01		0.00		2.31		0.00		1.65		0.02		1.65		0.00		11.78		0.00		0.00		4.45		1.96		3.51		0.00		5.94		1.43		24.57		0.81		2.19		0.40		0.00		0.00		0.00		0.00		0.00		11.75		4.45		1.56		6.00		23.04		7.39		1.56		0.00		0.00		0.40		1.56		44.11		0.00		0.00

														RSD				0.4%																		37.4%		9.0%		13.8%		14.7%		15.3%		15.0%		14.7%		14.1%		2.4%		31.7%		39.2%		47.8%		30.9%		9.5%		17.4%		9.4%		29.8%		0.0%		23.7%		2.3%		23.9%		3.5%		81.6%		76.1%																		0.4%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				0.0%		9.1%		0.0%		8.7%		0.0%		0.5%		0.0%		8.7%		5.7%		9.1%		0.0%		36.0%		0.0%		0.0%		86.6%		173.2%		86.6%		0.0%		49.3%		51.1%		75.5%		24.8%		86.6%		173.2%		0.0%		0.0%		0.0%		0.0%		0.0%		35.9%		86.6%		30.0%		58.1%		60.1%		49.8%		44.4%		0.0%		0.0%		173.2%		44.5%		0.4%		7.8%		8.5%

														min				11101.00																		0.49		0.24		0.35		0.43		0.50		0.55		0.61		0.65		0.94		0.03		0.02		0.12		0.03		0.73		0.59		1.02		0.10		0.00		2.60		2.53		2.50		2.74		0.10		3.72																		11101.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.35		0.06		0.11		0.06		0.10		430.00		31.43		17.14		0.35		17.14		0.00		19.15		0.00		0.00		0.00		0.00		0.00		0.00		5.18		1.15		18.37		2.79		0.00		0.00		0.00		0.00		0.00		0.00		0.00		19.15		0.00		3.40		3.40		25.00		6.30		2.62		0.00		0.00		0.00		2.60		11101.00		0.01		0.01

														max				11177.40																		1.08		0.29		0.45		0.57		0.66		0.73		0.80		0.85		0.99		0.07		0.04		0.31		0.06		0.88		0.83		1.23		0.17		0.00		4.24		2.65		4.06		2.92		0.49		13.13																		11177.40		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.35		0.07		0.11		0.07		0.10		434.00		31.43		20.00		0.39		20.00		0.00		39.55		0.00		0.00		7.70		3.40		6.09		0.00		15.48		3.64		60.92		4.18		3.80		0.70		0.00		0.00		0.00		0.00		0.00		39.50		7.70		6.10		13.80		64.90		19.10		5.32		0.00		0.00		0.70		5.30		11177.40		0.01		0.01

														n				3																		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		0		3		3		3		3		3		3																		3		0		0		0		0		0		0		0		3		3		3		3		3		3		3		3		3		3		0		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		0		0		3		3		3		3		3		3		3		3		0		3		3		3		3		3

				S59B		120798		11/2/15		20172		A		Fort Berthold 148-95-23D-14-1H		MB2		11168.60		rod		Vertical		CO2		5000		Static		9.1666		9.123		4.8		2.6		29%		43%		54%		63%		70%		75%		81%		99%		6%		3%		0%		5%		89%		77%		1.15		0.12		1.15		3.54		2.58		3.39		2.69		0.15		4.25		11169.05		8.8		7.02		2.720		3430						118928		11168.60																0.22		0.09		0.15		0.05		0.01		432.00		68.18		22.73		0.38		40.91		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8		0.0		0.0		0.0		6.4		4.7		0.0		6.9		3.0		30.1		5.3		5.9		0.0		0.0		0.0		0.0						36.8		0.0		11.1		11.1		41.3		9.9		0.9		0.0				0.0		0.9		11168.60		0.01260		0.00802		0.000087

				S95B		120798		6/16/16		24123		B		Mariana Trust 12X-20G2		MB2		11093.65		rod		Horizontal		CO2		5000		Static		11.2971		11.23		5.9		0.8		32%		50%		60%		69%		76%		82%		86%		98%		5%		3%		15%		5%		91%		84%		1.07		0.14		0.80		4.43		2.54		4.16		2.70		0.27		5.99		11094.25				7.47		2.736		2000				0.28		118945		11093.65																0.28		0.04		0.12		0.05		0.03		445.00		42.86		17.86		0.25		14.29		**Unreliable maturity from Tmax due to poor S2 yields remaining.		34.8		4.1		0.0		0.0		4.6		2.4		0.0		14.3		2.8		18.7		11.3		5.5		0.0		0.0		0.4		0.0						34.8		4.1		7.0		11.1		35.5		17.1		1.0		0.4				0.0		1.0		11093.65		0.01240		0.00911		0.000087

										29211		D		Doll 12-14PH		MB2		10620.00		rod		Horizontal		CO2		5000		Static		10.468		10.319		14.2		2.0		16%		30%		43%		54%		63%		71%		77%		100%		51%		34%		ND		47%		84%		57%		1.47		0.76		1.79																												120814		10628.30		Horizontal		18.05		2.64		17.46		2.69		0.59		3.29		0.31		0.04		0.11		0.07		0.02		440.00		35.48		22.58		0.27		12.90		**Unreliable maturity from Tmax due to poor S2 yields remaining.		41.2						4.2				1.7				5.6		9.3		21.3		15.2		0.0										0.0		0.0		41.2		4.2		1.7		5.9		36.5		14.9		1.5				0.0				1.5		10628.30		0.01070		0.00802

										29211		D		Doll 12-14PH		MB2		10620.00		rod		Horizontal		CO2		5000		Static		10.732		10.596		12.7		1.4		15%		31%		44%		54%		63%		72%		78%		100%		47%		33%		ND		44%		83%		61%		1.35		0.63		1.79																												120814		10628.30		Horizontal		18.05		2.64		17.46		2.69		0.59		3.29		0.31		0.04		0.11		0.07		0.02		440.00		35.48		22.58		0.27		12.90		**Unreliable maturity from Tmax due to poor S2 yields remaining.		41.2						4.2				1.7				5.6		9.3		21.3		15.2		0.0										0.0		0.0		41.2		4.2		1.7		5.9		36.5		14.9		1.5				0.0				1.5		10628.30		0.01070		0.00802

										27366		E		Grover 11-3TFH		MB2		10691.00		rod		Vertical		CO2		5000		Static		10.3299		10.212		11.4		0.2		29%		50%		67%		76%		83%		88%		96%		100%		7%		1%		ND		7%		99%		95%		1.05		0.09																														120834		10708.25		Horizontal		17.84		2.58		17.18		2.68		0.65		3.67		0.21		0.02		0.07		0.17		0.03		436.00		33.33		80.95		0.22		9.52		**Unreliable maturity from Tmax due to poor S2 yields remaining.		32.9						6.1				3.4				8.1		2.5		24.9		12.0		1.1										7.8		0.0		32.9		6.1		3.4		9.5		38.1		10.6		1.1				7.8				1.1		10708.25		0.01440		0.01110

										18511		F		Mylo Wolding 14-11		MB2		10622.65		rod		Vertical		CO2		5000		Static		6.8554		6.796		8.7		0.3		48%		69%		76%		84%		92%		95%		96%		100%		3%		0%		ND		3%		100%		95%		1.06		0.05																														120856		10622.40		Horizontal		18.78		2.57		17.93		2.69		0.85		4.50		0.17		0.03		0.07		0.12		0.05		435.00		41.18		70.59		0.30		17.65		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8						7.0				4.1				8.0		2.3		25.1		12.6		1.2										1.5		0.0		36.8		7.0		4.1		11.1		38.8		10.3		1.5				1.5				1.5		10622.40		0.02240		0.01540

										18511		F		Mylo Wolding 14-11		MB2		10622.65																																																																																120855		10618.00		Vertical																																																																														0.0

				S176B		118929		10/22/14		18511		F		Mylo Wolding 14-11		MB2		10622.65																																																																																120858		10629.10		Vertical																																																																														0.0																						0.000120

				S172B		118946		10/2/14		18511		F		Mylo Wolding 14-11		MB2		10612.20		rod		Vertical		CO2		5000		Static		4.43505		4.392		9.7		0.2		19%		35%		42%		54%		68%		74%		77%		100%		2%		1%		ND		2%		86%		74%		1.16		0.02																														120853		10612.20		Horizontal		16.59		2.52		15.80		2.64		0.79		4.73																																																																		0.0																						0.000220

				S181		118946		12/11/14		18511		F		Mylo Wolding 14-11		MB2		10612.20																																																																																120856		10622.40		Horizontal		18.78		2.57		17.93		2.69		0.85		4.50		0.17		0.03		0.07		0.12		0.05		435.00		41.18		70.59		0.30		17.65		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8						7.0				4.1				8.0		2.3		25.1		12.6		1.2										1.5		0.0		36.8		7.0		4.1		11.1		38.8		10.3		1.5				1.5				1.5		10622.40		0.02240		0.01540		0.000220

										18511		F		Mylo Wolding 14-11		MB2		10612.20																																																																																120855		10618.00		Vertical																																																																														0.0

										18511		F		Mylo Wolding 14-11		MB2		10612.20																																																																																120858		10629.10		Vertical																																																																														0.0

														Median		MB2		10621.33																		0.77		0.29		0.43		0.54		0.63		0.70		0.75		0.81		1.00		0.06		0.03		0.07		0.05		0.89		0.77		1.15		0.12		1.47		3.99		2.56		3.78		2.69		0.21		5.12																		10628.30														4.09		0.22		0.04		0.11		0.07		0.03		436.00		41.18		22.73		0.27		14.29		0.00		36.75		2.07		0.00		4.20		5.50		3.38		0.00		8.01		2.75		24.93		12.55		1.22		0.00		0.00		0.19		0.00		1.50		0.00		36.75		4.20		4.11		11.10		38.10		10.60		1.45		0.20		1.50		0.00		1.50		10628.30		0.01		0.01

														Mean		MB2		10709.17																		1.07		0.27		0.44		0.55		0.65		0.74		0.79		0.85		1.00		0.17		0.11		0.07		0.16		0.90		0.78		1.19		0.26		1.38		3.99		2.56		3.78		2.69		0.21		5.12																		10714.86														4.00		0.24		0.04		0.10		0.09		0.03		437.57		42.53		43.98		0.28		17.97		0.00		37.20		2.07		0.00		4.07		5.50		3.17		0.00		8.08		4.50		23.78		12.03		2.14		0.00		0.00		0.19		0.00		2.16		0.00		37.19		4.66		4.74		9.39		37.93		12.57		1.27		0.20		2.16		0.00		1.29		10781.70		0.02		0.01

														SD		MB2		198.91																		0.96		0.12		0.14		0.13		0.12		0.11		0.09		0.09		0.01		0.22		0.16		0.10		0.20		0.07		0.15		0.16		0.30		0.50		0.63		0.03		0.55		0.01		0.08		1.23																		196.68														0.66		0.06		0.02		0.03		0.04		0.02		4.35		11.87		28.38		0.05		10.51		0.00		3.06		2.93		0.00		3.01		1.24		1.22		0.00		2.95		3.29		3.71		3.32		2.49		0.00		0.00		0.28		0.00		3.24		0.00		3.06		2.43		3.32		2.44		1.95		2.96		0.24		0.28		3.24		0.00		0.27		241.60		0.01		0.00

														RSD		MB2		1.9%																		89.4%		42.9%		30.9%		23.9%		18.2%		14.5%		11.4%		10.3%		0.8%		125.8%		145.2%		141.4%		125.1%		7.7%		19.3%		13.7%		116.8%		35.9%		15.7%		1.1%		14.4%		0.2%		38.9%		23.9%																		1.8%														16.5%		25.7%		54.7%		31.1%		48.4%		50.9%		1.0%		27.9%		64.5%		17.3%		58.5%		0.0%		8.2%		141.4%		0.0%		74.0%		22.5%		38.4%		0.0%		36.5%		73.2%		15.6%		27.6%		116.5%		0.0%		0.0%		141.4%		0.0%		150.0%		0.0%		8.2%		52.2%		70.2%		26.0%		5.2%		23.6%		18.6%		141.4%		150.0%		0.0%		21.3%		2.2%		34.2%		31.5%

														min		MB2		10612.20																		0.21		0.15		0.30		0.42		0.54		0.63		0.71		0.77		0.98		0.02		0.00		0.00		0.02		0.83		0.57		1.05		0.02		0.80		3.54		2.54		3.39		2.69		0.15		4.25																		10612.20														3.29		0.17		0.02		0.07		0.05		0.01		432.00		33.33		17.86		0.22		9.52		0.00		32.93		0.00		0.00		0.00		4.63		1.73		0.00		5.61		2.33		18.71		5.31		0.00		0.00		0.00		0.00		0.00		0.00		0.00		32.93		0.00		1.73		5.93		35.50		9.90		0.94		0.00		0.00		0.00		0.90		10622.40		0.01		0.01

														max		MB2		11168.60																		2.64		0.48		0.69		0.76		0.84		0.92		0.95		0.96		1.00		0.51		0.34		0.15		0.47		1.00		0.95		1.47		0.76		1.79		4.43		2.58		4.16		2.70		0.27		5.99																		11168.60														4.73		0.31		0.09		0.15		0.17		0.05		445.00		68.18		80.95		0.38		40.91		0.00		41.18		4.15		0.00		7.00		6.38		4.71		0.00		14.30		9.31		30.11		15.20		5.90		0.00		0.00		0.39		0.00		7.80		0.00		41.18		7.00		11.10		11.11		41.30		17.10		1.46		0.40		7.80		0.00		1.50		11168.60		0.02		0.02

														n		MB2		12																		7		7		7		7		7		7		7		7		7		7		7		2		7		7		7		7		7		4		2		2		2		2		2		2																		12														6		7		7		7		7		7		7		7		7		7		7		0		7		2		2		7		2		7		2		7		7		7		7		7		2		2		2		2		5		5		7		7		7		7		7		7		7		2		5		2		7		7		7		7

										20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11155.50		rod		Vertical		CO2		5000		Static		9.3195		9.303		1.8		1.4		32%		49%		60%		70%		78%		84%		88%		99%		6%		5%		0%		6%		92%		86%		1.07		0.14				3.54		2.63		3.45		2.70		0.08		2.37		11156.05		1.76				2.695								118927		11155.50				13.37		2.65		13.19		2.69		0.18		1.32																																																																		0.0

										20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11155.50																																																																																118926		11150.10																0.07		0.02		0.07		0.02		0.00		421.00		100.00		28.57		0.22		28.57		**Unreliable maturity from Tmax due to poor S2 yields remaining.		29.3		0.0		0.0		0.0		5.1		0.0		0.0		5.4		0.0		53.2		4.5		2.4		0.0		0.0		0.0		0.0						29.3		0.0		5.1		5.1		60.2		5.4		0.0		0.0				0.0		0.0		11150.10		0.01540		0.00998

				S69		120857		1/26/16		20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11145.50		rod		Horizontal		CO2		5000		Static		10.7239		10.657		6.2		3.2		25%		47%		60%		69%		77%		83%		87%		99%		1%		1%		9%		1%		90%		85%		1.06		0.02		1.02		4.18		2.55		3.99		2.67		0.19		4.56		11146.00		1.39				2.723								118926		11150.10																0.07		0.02		0.07		0.02		0.00		421.00		100.00		28.57		0.22		28.57		**Unreliable maturity from Tmax due to poor S2 yields remaining.		29.3		0.0		0.0		0.0		5.1		0.0		0.0		5.4		0.0		53.2		4.5		2.4		0.0		0.0		0.0		0.0						29.3		0.0		5.1		5.1		60.2		5.4		0.0		0.0				0.0		0.0		11150.10		0.01540		0.00998		0.000379

				S69		120857				24123		B		Mariana Trust 12X-20G2		MB3		11083.25		rod		Horizontal		CO2		5000		Static		10.7877		10.705		7.7		1.4		29%		45%		58%		69%		76%		83%		88%		99%		2%		2%		20%		2%		87%		85%		1.03		0.07				4.16		2.58		3.94		2.72		0.21		5.14		11084.15				6.64		2.738		2000		fractured		0.33		118943		11072.70																0.36		0.10		0.21		0.02		0.10		446.00		58.33		5.56		0.32		27.78		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.6		0.0		5.3		0.0		6.4		0.0		0.0		11.5		0.0		6.1		24.5		0.0		1.7		0.0		0.0		0.0						43.6		5.3		6.4		11.7		30.6		11.5		0.9		1.7				0.0		0.9		11072.70		0.06690		0.04110				2.2595		0–12932		3580		1.737		0.183		0–14043		4783		2.170		0.173		0–15187		5979		2.372		0.171		3580		28145		4783		31953		5979		36540		5978		27312		4128		0.669		33.78		0.9975

				S69		120857				24123		B		Mariana Trust 12X-20G2		MB3		11072.70		rod		Horizontal		CO2		5000		Static		10.584		10.533		4.8		3.2		39%		59%		72%		81%		88%		92%		95%		99%		1%		1%		6%		1%		93%		93%		1.00		0.01		0.62		4.21		2.50		3.90		2.70		0.31		7.37		11072.15				9.86		2.702		2000				0.41		118943		11072.70																0.36		0.10		0.21		0.02		0.10		446.00		58.33		5.56		0.32		27.78		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.6		0.0		5.3		0.0		6.4		0.0		0.0		11.5		0.0		6.1		24.5		0.0		1.7		0.0		0.0		0.0						43.6		5.3		6.4		11.7		30.6		11.5		0.9		1.7				0.0		0.9		11072.70		0.06690		0.04110				2.3418		0–12403		3584		2.304		0.337		0–13158		4788		2.711		0.270		0–15542		5986		2.836		0.277		3584		32955		4788		36998		5986		40780		5985		30436		5904		0.626		32.03		0.9997

				S74		120854		2/9/16		19118		C		Corrine Olson 34-20		MB3		10850.75		rod		Vertical		CO2		5000		Static		8.1014		8.058		5.4		1.3		62%		81%		88%		91%		94%		95%		97%		100%		0%		0%		ND		0%		100%		96%		1.05		0.00																10851.05		5.3		5.1		2.72		1800						122060		10848.00																0.27		0.01		0.12		0.13		0.00		442.00		44.44		48.15		0.08		3.70		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).																																												0.0

				S74		120854				29211		D		Doll 12-14PH		MB3		10606.00		rod		Horizontal		CO2		5000		Static		9.970		9.853		11.7		1.4		21%		38%		53%		65%		75%		81%		85%		100%		41%		25%		ND		39%		91%		72%		1.26		0.75		1.83																												120807		10603.20		Horizontal		16.58		2.53		15.85		2.64		0.73		4.41		0.28		0.03		0.12		0.05		0.10		444.00		42.86		17.86		0.20		10.71		**Unreliable maturity from Tmax due to poor S2 yields remaining.		54.3						3.7				1.4				5.2		8.8		5.3		20.5		0.0										0.0		0.0		54.3		3.7		1.4		5.1		25.8		14.0		0.8				0.0				0.8		10603.20		0.02160		0.01210		0.000379

				S74		120854				29211		D		Doll 12-14PH		MB3		10606.00		rod		Horizontal		CO2		5000		Static		11.085		10.967		10.7		0.8		28%		45%		56%		66%		75%		82%		84%		100%		42%		24%		ND		40%		90%		67%		1.35		0.56		1.83																												120807		10603.20		Horizontal		16.58		2.53		15.85		2.64		0.73		4.41		0.28		0.03		0.12		0.05		0.10		444.00		42.86		17.86		0.20		10.71		**Unreliable maturity from Tmax due to poor S2 yields remaining.		54.3						3.7				1.4				5.2		8.8		5.3		20.5		0.0										0.0		0.0		54.3		3.7		1.4		5.1		25.8		14.0		0.8				0.0				0.8		10603.20		0.02160		0.01210				2.2595		0–12932		3580		1.737		0.183		0–14043		4783		2.170		0.173		0–15187		5979		2.372		0.171		3580		28145		4783		31953		5979		36540		5978		27312		4128		0.669		33.78		0.9975

				S74		120854				27366		E		Grover 11-3TFH		MB3		10681.20		rod		Vertical		CO2		5000		Static		5.57673		5.5151		11.1		0.2		65%		79%		85%		90%		93%		96%		98%		100%		4%		0%		ND		4%		100%		97%		1.03		0.05																														120829		10685.10		Horizontal		16.89		2.58		16.26		2.68		0.63		3.72		0.28		0.02		0.39		0.14		0.10		354.00		139.29		50.00		0.05		7.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.7						7.7				3.0				7.1		1.8		12.6		22.1		0.0										1.2		0.0		43.7		7.7		3.0		10.7		34.7		8.9		0.9				1.2				0.9		10685.10		0.02420		0.01360				2.3418		0–12403		3584		2.304		0.337		0–13158		4788		2.711		0.270		0–15542		5986		2.836		0.277		3584		32955		4788		36998		5986		40780		5985		30436		5904		0.626		32.03		0.9997

				S177		118928		10/21/14		18511		F		Mylo Wolding 14-11		MB3		10603.00		rod		Vertical		CO2		5000		Static		10.1836		10.1329		5.0		0.3		60%		79%		88%		93%		95%		97%		98%		100%		4%		20%		ND		4%		91%		99%		0.92		0.09																														120850		10596.20		Horizontal														0.13		0.03		0.08		0.08		0.10		441.00		61.54		61.54		0.27		23.08		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.3						8.4				4.7				7.3		2.1		18.7		12.0		0.0										2.7		0.0		43.3		8.4		4.7		13.1		30.7		9.4		0.8				2.7				0.8		10596.20		0.01620		0.01070		0.000230

														Median		MB3		10961.73																				0.32		0.49		0.60		0.70		0.78		0.84		0.88		1.00		0.04		0.02		0.08		0.04		0.91		0.86		1.05		0.07																																10960.35		0.00		16.58		2.55		15.85		2.66		0.68		4.07		0.28		0.03		0.12		0.05		0.10		442.00		58.33		28.57		0.22		23.08		0.00		43.58		0.00		2.67		1.85		5.76		0.68		0.00		6.26		0.89		9.36		20.51		0.00		0.85		0.00		0.02		0.00		0.60		0.00		43.60		4.50		4.91		7.88		30.65		10.45		0.83		0.85		0.60		0.00		0.80		10878.90		0.02		0.01

														Mean		MB3		10895.94																				0.40		0.58		0.69		0.77		0.84		0.88		0.91		1.00		0.11		0.08		0.09		0.11		0.93		0.87		1.08		0.19																																10893.68		0.00		15.85		2.57		15.29		2.66		0.57		3.47		0.23		0.04		0.15		0.06		0.07		428.78		71.96		29.29		0.21		18.67		0.00		42.65		0.00		2.67		2.94		5.76		1.30		0.00		7.34		2.68		20.07		16.64		0.60		0.85		0.00		0.02		0.00		0.98		0.00		42.65		4.26		4.17		8.44		37.33		10.01		0.65		0.85		0.98		0.00		0.64		10866.66		0.03		0.02

														SD		MB3		250.66																				0.17		0.17		0.14		0.12		0.09		0.07		0.06		0.01		0.17		0.11		0.08		0.16		0.04		0.11		0.13		0.27																																251.00		0.00		1.66		0.06		1.41		0.02		0.26		1.47		0.11		0.03		0.10		0.05		0.05		29.78		33.61		20.04		0.10		10.40		0.00		9.50		0.00		3.08		3.55		0.76		1.74		0.00		2.69		3.86		20.99		8.42		1.11		0.98		0.00		0.03		0.00		1.28		0.00		9.50		3.12		2.04		3.65		14.41		3.39		0.40		0.98		1.28		0.00		0.40		264.71		0.02		0.01

														RSD		MB3		2.3%																				43.6%		29.7%		21.0%		14.9%		10.6%		7.8%		6.1%		0.6%		154.4%		130.1%		95.2%		152.0%		4.8%		12.8%		12.2%		145.3%																																2.3%		0.0%		10.5%		2.3%		9.2%		0.9%		46.7%		42.3%		48.9%		86.6%		66.7%		81.2%		75.0%		6.9%		46.7%		68.4%		45.8%		55.7%		0.0%		22.3%		0.0%		115.5%		120.8%		13.3%		133.7%		0.0%		36.6%		144.0%		104.6%		50.6%		185.2%		115.5%		0.0%		115.5%		0.0%		131.4%		0.0%		22.3%		73.2%		48.9%		43.2%		38.6%		33.8%		62.1%		115.5%		131.4%		0.0%		62.1%		2.4%		72.1%		73.3%

														min		MB3		10603.00																				0.21		0.38		0.53		0.65		0.75		0.81		0.84		0.99		0.00		0.00		0.00		0.00		0.87		0.67		0.92		0.00																																10596.20		0.00		13.37		2.53		13.19		2.64		0.18		1.32		0.07		0.01		0.07		0.02		0.00		354.00		42.86		5.56		0.05		3.70		0.00		29.26		0.00		0.00		0.00		5.10		0.00		0.00		5.24		0.00		5.27		4.54		0.00		0.00		0.00		0.00		0.00		0.00		0.00		29.26		0.00		1.37		5.07		25.80		5.40		0.00		0.00		0.00		0.00		0.00		10596.20		0.02		0.01

														max		MB3		11155.50																				0.65		0.81		0.88		0.93		0.95		0.97		0.98		1.00		0.42		0.25		0.20		0.40		1.00		0.99		1.35		0.75																																11155.50		0.00		16.89		2.65		16.26		2.69		0.73		4.41		0.36		0.10		0.39		0.14		0.10		446.00		139.29		61.54		0.32		28.57		0.00		54.27		0.00		5.34		8.40		6.42		4.71		0.00		11.49		8.79		53.22		24.45		2.40		1.70		0.00		0.05		0.00		2.70		0.00		54.27		8.40		6.40		13.11		60.20		14.00		0.92		1.70		2.70		0.00		0.90		11150.10		0.07		0.04

														n		MB3		10																				9		9		9		9		9		9		9		9		9		9		4		9		9		9		9		9																																10		0		4		4		4		4		4		4		9		9		9		9		9		9		9		9		9		9		0		8		4		4		8		4		8		4		8		8		8		8		8		4		4		4		4		4		4		8		8		8		8		8		8		8		4		4		4		8		8		8		8

				S174		118945		10/13/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB4		11141.50		rod		Vertical		CO2		5000		Static		11.2619		11.229		2.9		1.3		25%		37%		46%		54%		61%		66%		71%		96%		3%		3%		4%		3%		75%		68%		1.10		0.06		1.96		4.27		2.63		4.15		2.71		0.12		2.81		11142.00		3.07				2.728								118924		11141.50																0.19		0.01		0.06		0.12		0.02		442.00		31.58		63.16		0.14		5.26		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).																																												0.0																						0.000260

				S73B		120832		2/4/16		24123		B		Mariana Trust 12X-20G2		MB4		11067.10		rod		Vertical		CO2		5000		Static		11.8524		11.841		1.0		0.4		37%		53%		64%		71%		78%		83%		87%		97%		4%		5%		40%		5%		78%		87%		0.90		0.14		0.48		4.51		2.63		4.39		2.70		0.12		2.62		11068.15				2.27		2.703		2000				0.08		118942		11070.50																0.38		0.01		0.17		0.07		0.04		440.00		44.74		18.42		0.06		2.63		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).																																												0.0																						0.000283

				S53		120797		10/26/15		24123		B		Mariana Trust 12X-20G2		MB4		11070.50		rod		Vertical		CO2		5000		Static		9.4309		9.375		5.9		3.7		38%		57%		71%		81%		88%		92%		94%		99%		0%		1%		2%		1%		92%		93%		0.99		0.01				3.88		2.42		3.51		2.67		0.37		9.41		11070.35				10.02		2.73		2000				0.4		118942		11070.50																0.38		0.01		0.17		0.07		0.04		440.00		44.74		18.42		0.06		2.63		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).																																												0.0																						0.000237

														Median		MB4		11070.50																		1.31		0.37		0.53		0.64		0.71		0.78		0.83		0.87		0.97		0.03		0.03		0.04		0.03		0.78		0.87		0.99		0.06		1.22		4.27		2.63		4.15		2.70		0.12		2.81																		11070.50		0.00		0.00		0.00		0.00		0.00		0.00				0.38		0.01		0.17		0.07		0.04		440.00		44.74		18.42		0.06		2.63		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														Mean		MB4		11093.03																		1.80		0.33		0.49		0.60		0.69		0.76		0.80		0.84		0.97		0.03		0.03		0.16		0.03		0.82		0.83		1.00		0.07		1.22		4.22		2.56		4.02		2.69		0.20		4.95																		11094.17		0.00		0.00		0.00		0.00		0.00		0.00				0.32		0.01		0.13		0.09		0.03		440.67		40.35		33.33		0.08		3.51		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														SD		MB4		42.01																		1.72		0.07		0.11		0.13		0.14		0.14		0.13		0.12		0.02		0.02		0.02		0.21		0.02		0.09		0.13		0.10		0.06		1.05		0.32		0.12		0.45		0.02		0.14		3.87																		40.99		0.00		0.00		0.00		0.00		0.00		0.00				0.11		0.00		0.06		0.03		0.01		1.15		7.60		25.83		0.05		1.52		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														RSD		MB4		0.4%																		95.7%		22.5%		21.8%		20.8%		19.9%		18.3%		16.2%		14.4%		1.7%		73.2%		79.8%		134.7%		76.9%		11.4%		15.7%		10.1%		94.1%		85.8%		7.5%		4.8%		11.2%		0.8%		70.7%		78.2%																		0.4%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				34.6%		0.0%		47.6%		33.3%		34.6%		0.3%		18.8%		77.5%		59.8%		43.3%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

														min		MB4		11067.10																		0.37		0.25		0.37		0.46		0.54		0.61		0.66		0.71		0.96		0.00		0.01		0.02		0.01		0.75		0.68		0.90		0.01		0.48		3.88		2.42		3.51		2.67		0.12		2.62																		11070.50		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.19		0.01		0.06		0.07		0.02		440.00		31.58		18.42		0.06		2.63		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														max		MB4		11141.50																		3.70		0.38		0.57		0.71		0.81		0.88		0.92		0.94		0.99		0.04		0.05		0.40		0.05		0.92		0.93		1.10		0.14		1.96		4.51		2.63		4.39		2.71		0.37		9.41																		11141.50		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.38		0.01		0.17		0.12		0.04		442.00		44.74		63.16		0.14		5.26		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														n		MB4		3																		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		2		3		3		3		3		3		3																		3		0		0		0		0		0		0		0		3		3		3		3		3		3		3		3		3		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				S55B		120797		10/28/15		29211		D		Doll 12-14PH		MB5		10589.75		rod		Vertical		CO2		5000		Static		5.185		5.151		6.6		0.2		23%		39%		50%		57%		62%		66%		69%		100%		1%		1%		ND		1%		78%		67%		1.16		0.01																														120801		10589.75		Horizontal		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		**Unreliable maturity from Tmax due to poor S2 yields remaining.		42.8						3.5				0.0				3.0		5.8		5.9		21.1		16.0										0.0		1.6		42.8		3.5		0.0		3.5		43.0		8.8		0.5				0.0				2.1		10589.75		0.01780		0.01320		0.000237

										29211		D		Doll 12-14PH		MB5		10595.20		rod		Vertical		CO2		5000		Static				9.99842				0.4		31%		48%		61%		69%		78%		86%		89%		100%		4%		1%		ND		4%		98%		86%		1.13		0.06																														120801		10589.75		Horizontal		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		**Unreliable maturity from Tmax due to poor S2 yields remaining.		42.8						3.5				0.0				3.0		5.8		5.9		21.1		16.0										0.0		1.6		42.8		3.5		0.0		3.5		43.0		8.8		0.5				0.0				2.1		10589.75		0.01780		0.01320

														Median		MB5		10592.48																		0.29		0.27		0.44		0.55		0.63		0.70		0.76		0.79		1.00		0.03		0.01		0.00		0.02		0.88		0.77		1.15		0.03																																10589.75		0.00		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		0.00		42.77		0.00		0.00		3.50		0.00		0.00		0.00		2.99		5.79		5.88		21.06		16.01		0.00		0.00		0.00		0.00		0.00		1.56		42.77		3.50		0.00		3.50		43.00		8.80		0.47		0.00		0.00		0.00		2.10		10589.75		0.02		0.01

														Mean		MB5		10592.48																		0.29		0.27		0.44		0.55		0.63		0.70		0.76		0.79		1.00		0.03		0.01		0.00		0.02		0.88		0.77		1.15		0.03																																10589.75		0.00		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		0.00		42.77		0.00		0.00		3.50		0.00		0.00		0.00		2.99		5.79		5.88		21.06		16.01		0.00		0.00		0.00		0.00		0.00		1.56		42.77		3.50		0.00		3.50		43.00		8.80		0.47		0.00		0.00		0.00		2.10		10589.75		0.02		0.01

														SD		MB5		3.85																		0.12		0.06		0.07		0.07		0.09		0.12		0.14		0.14		0.00		0.02		0.00		0.00		0.02		0.14		0.14		0.02		0.03																																0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														RSD		MB5		0.0%																		41.5%		22.1%		15.3%		13.3%		13.5%		16.6%		18.5%		18.2%		0.0%		87.4%		10.6%		0.0%		88.7%		16.1%		17.6%		1.6%		88.7%																																0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

														min		MB5		10589.75																		0.20		0.23		0.39		0.50		0.57		0.62		0.66		0.69		1.00		0.01		0.01		0.00		0.01		0.78		0.67		1.13		0.01																																10589.75		0.00		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		0.00		42.77		0.00		0.00		3.50		0.00		0.00		0.00		2.99		5.79		5.88		21.06		16.01		0.00		0.00		0.00		0.00		0.00		1.56		42.77		3.50		0.00		3.50		43.00		8.80		0.47		0.00		0.00		0.00		2.10		10589.75		0.02		0.01

														max		MB5		10595.20																		0.37		0.31		0.48		0.61		0.69		0.78		0.86		0.89		1.00		0.04		0.01		0.00		0.04		0.98		0.86		1.16		0.06																																10589.75		0.00		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		0.00		42.77		0.00		0.00		3.50		0.00		0.00		0.00		2.99		5.79		5.88		21.06		16.01		0.00		0.00		0.00		0.00		0.00		1.56		42.77		3.50		0.00		3.50		43.00		8.80		0.47		0.00		0.00		0.00		2.10		10589.75		0.02		0.01

														n		MB5		2																		2		2		2		2		2		2		2		2		2		2		2		0		2		2		2		2		2																																2		0		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		0		2		0		0		2		0		2		0		2		2		2		2		2		0		0		0		0		2		2		2		2		2		2		2		2		2		0		2		0		2		2		2		2

										24123		B		Mariana Trust 12X-20G2		UBS		11056.90		rod		Horizontal		CO2		5000		Static		8.5216		8.429		10.9		13.9		9%		16%		21%		27%		31%		35%		38%		60%		52%		55%		29%		47%		53%		32%		1.66		0.78				3.77		2.23		3.50		2.41		0.27		7.23		11056.20		10.29				2.465						9.5		118939		11056.90																10.66		0.11		12.28		0.10		0.16		458.00		115.20		0.94		0.01		1.03		***High temperature S2 shoulder		69.6		8.0		0.0		0.0		0.0		0.0		0.0		15.0		1.2		0.3		3.7		0.0		0.0		0.0		0.0		0.0						69.6		8.0		0.0		8.0		3.9		16.2		2.2		0.0				0.0		2.2		11056.90		0.00384		0.00299

										24123		B		Mariana Trust 12X-20G2		UBS		11053.20		rod		Horizontal		CO2		5000		Static		6.7141		6.6579		8.4		11.8		11%		18%		24%		30%		35%		39%		43%		67%		55%		57%		26%		50%		57%		34%		1.68		0.83		3.91		3.04		2.19		2.86		2.33		0.18		5.91		11052.55		9.97				2.426						11.16		118939		11056.90																10.66		0.11		12.28		0.10		0.16		458.00		115.20		0.94		0.01		1.03		***High temperature S2 shoulder		69.6		8.0		0.0		0.0		0.0		0.0		0.0		15.0		1.2		0.3		3.7		0.0		0.0		0.0		0.0		0.0						69.6		8.0		0.0		8.0		3.9		16.2		2.2		0.0				0.0		2.2		11056.90		0.00384		0.00299

										19118		C		Corrine Olson 34-20		UBS		10819.20		rod		Horizontal		CO2		5000		Static		5.45				0.0		8.8		3%		5%		6%		8%		9%		10%		11%		18%		62%		62%		33%		38%		18%		4%		4.29		1.09																10812.40		0.2		0.1		2.69		1800						122058		10819.20																10.15		0.14		27.91		0.10		0.05		448.00		274.98		0.99		0.00		1.38																																														0.0

										19118		C		Corrine Olson 34-20		UBS		10816.93		rod		Horizontal		CO2		5000		Static		10.066		10.041		2.5		7.6		4%		6%		8%		9%		11%		12%		13%		24%		90%		83%		63%		69%		18%		2%		10.85		0.95		7.04														10812.40		0.2		0.1		2.69		1800						122058		10819.20																10.15		0.14		27.91		0.10		0.05		448.00		274.98		0.99		0.00		1.38																																														0.0

				S97		120852		6/29/16		29211		D		Doll 12-14PH		UBS		10586.00		rod		Horizontal		CO2		5000		Static		9.158		9.078		8.7		8.9		8%		13%		17%		20%		22%		25%		27%		47%		83%		74%		25%		62%		51%		5%		11.29		1.19		11.05																												120799		10587.00		Horizontal														14.16		0.09		27.19		0.03		0.14		449.00		192.02		0.21		0.00		0.64				63.1						4.7				0.0				10.8		10.1		0.0		4.2		0.0										0.0		1.7		63.1		4.7		0.0		4.7		4.2		20.9		5.3				0.0				7.0		10587.00		0.00431		0.00312		0.000350

				S87B		122061		4/6/16		29211		D		Doll 12-14PH		UBS		10586.00		rod		Horizontal		CO2		5000		Static		9.979		9.913		6.6		9.1		5%		9%		11%		14%		16%		18%		20%		35%		79%		72%		44%		61%		38%		5%		7.33		0.86		11.05																												120799		10587.00		Horizontal														14.16		0.09		27.19		0.03		0.14		449.00		192.02		0.21		0.00		0.64				63.1						4.7				0.0				10.8		10.1		0.0		4.2		0.0										0.0		1.7		63.1		4.7		0.0		4.7		4.2		20.9		5.3				0.0				7.0		10587.00		0.00431		0.00312

				S177B		118927		10/22/14		18511		F		Mylo Wolding 14-11		UBS		10576.25		rod		Horizontal		CO2		5000		Static		7.5374		7.5236		1.8		10.3		4%		6%		7%		8%		9%		10%		11%		18%		51%		67%		37%		43%		21%		8%		2.54		1.02																														120840		10576.05		Horizontal														14.98		0.11		52.19		0.08		0.13		443.00		348.40		0.53		0.00		0.73				52.6						7.2				0.0				6.9		5.3		0.8		12.3		0.0										10.8		0.0		52.6		7.2		0.0		7.2		13.1		12.2		4.1				10.8				4.1		10576.05		0.00708		0.00434

				S177B		118928				27366		E		Grover 11-3TFH		UBS-MB5		10652.10		rod		Horizontal		CO2		5000		Static		6.3717		6.3108		9.6		4.7		5%		10%		14%		18%		22%		26%		29%		50%		51%		57%		23%		44%		45%		24%		1.89		1.00																														120820		10652.10		Horizontal		18.20		2.41		18.14		2.42		0.05		0.29		10.58		0.06		29.15		0.14		0.12		443.00		275.52		1.32		0.00		0.57				29.7						16.1				2.3				13.2		9.7		1.0		15.9		0.0										3.4		0.0		29.7		16.1		2.3		18.4		16.9		22.8		8.8				3.4				8.8		10652.10		0.00502		0.00324		0.000130

				S180		118925		11/12/14						Median		UBS		10734.52																		9.01		0.05		0.09		0.13		0.16		0.19		0.21		0.23		0.41		0.59		0.65		0.31		0.49		0.41		0.07		3.41		0.98																																10735.65		0.00		18.20		2.41		18.14		2.42		0.05		0.29		10.66		0.11		27.55		0.10		0.14		448.50		233.50		0.94		0.00		0.88		0.00		63.09		8.01		0.00		4.70		0.00		0.00		0.00		11.99		7.49		0.26		4.19		0.00		0.00		0.00		0.00		0.00		1.70		0.85		63.09		7.60		0.00		7.60		4.20		18.55		4.70		0.00		1.70		0.00		5.55		10619.55		0.00		0.00		0.000130

				S174B		118944		10/14/14						Mean		UBS		10768.32																		9.40		0.06		0.10		0.14		0.17		0.19		0.22		0.24		0.40		0.65		0.66		0.35		0.52		0.38		0.14		5.19		0.97																																10769.29		0.00		18.20		2.41		18.14		2.42		0.05		0.29		11.94		0.11		27.01		0.09		0.12		449.50		223.54		0.77		0.00		0.92		0.00		57.96		8.01		0.00		5.45		0.00		0.39		0.00		11.95		6.27		0.39		7.31		0.00		0.00		0.00		0.00		0.00		3.55		0.85		57.95		8.12		0.39		8.51		7.70		18.20		4.66		0.00		3.55		0.00		5.22		10752.66		0.00		0.00		0.001610

				S179		118943		11/4/14						SD		UBS		202.23																		2.75		0.03		0.05		0.07		0.08		0.10		0.11		0.12		0.19		0.16		0.10		0.13		0.11		0.17		0.14		4.09		0.14																																202.82		0.00		0.00		0.00		0.00		0.00		0.00				2.09		0.03		12.39		0.04		0.04		5.78		83.71		0.40		0.00		0.33		0.00		15.18		0.00		0.00		5.95		0.00		0.96		0.00		3.11		4.32		0.43		5.37		0.00		0.00		0.00		0.00		0.00		5.09		0.98		15.17		4.19		0.96		5.10		5.78		3.99		2.45		0.00		5.09		0.00		2.78		237.20		0.00		0.00		0.001610

				S70		120828		1/28/16						RSD		UBS		1.9%																		29.3%		42.9%		46.2%		49.4%		50.6%		51.5%		52.0%		52.2%		47.7%		24.6%		15.2%		37.9%		21.2%		44.0%		94.9%		78.9%		14.6%																																1.9%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				17.5%		25.1%		45.9%		44.5%		37.5%		1.3%		37.4%		52.6%		57.3%		35.8%		0.0%		26.2%		0.0%		0.0%		109.2%		0.0%		244.9%		0.0%		26.0%		68.8%		108.4%		73.5%		0.0%		0.0%		0.0%		0.0%		0.0%		143.4%		115.5%		26.2%		51.7%		244.9%		59.9%		75.1%		21.9%		52.7%		0.0%		143.4%		0.0%		53.3%		2.2%		25.9%		15.7%		0.000387

				S50		120796		10/20/15						min		UBS		10576.25																		4.74		0.03		0.05		0.06		0.08		0.09		0.10		0.11		0.18		0.51		0.55		0.23		0.38		0.18		0.02		1.66		0.78																																10576.05		0.00		18.20		2.41		18.14		2.42		0.05		0.29		10.15		0.06		12.28		0.03		0.05		443.00		115.20		0.21		0.00		0.57		0.00		29.71		8.01		0.00		0.00		0.00		0.00		0.00		6.89		1.21		0.00		3.66		0.00		0.00		0.00		0.00		0.00		0.00		0.00		29.71		4.70		0.00		4.70		3.90		12.20		2.22		0.00		0.00		0.00		2.20		10576.05		0.00		0.00		0.000608

				S57		120796		10/29/15						max		UBS		11056.90																		13.95		0.11		0.18		0.24		0.30		0.35		0.39		0.43		0.67		0.90		0.83		0.63		0.69		0.57		0.34		11.29		1.19																																11056.90		0.00		18.20		2.41		18.14		2.42		0.05		0.29		14.98		0.14		52.19		0.14		0.16		458.00		348.40		1.32		0.01		1.38		0.00		69.64		8.01		0.00		16.10		0.00		2.34		0.00		15.00		10.12		1.01		15.89		0.00		0.00		0.00		0.00		0.00		10.80		1.70		69.60		16.10		2.34		18.44		16.90		22.80		8.78		0.00		10.80		0.00		8.80		11056.90		0.01		0.00		0.000608

														n		UBS		8																		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8																																8		0		1		1		1		1		1		1		8		8		8		8		8		8		8		8		8		8		0		6		2		2		6		2		6		2		6		6		6		6		6		2		2		2		2		4		4		6		6		6		6		6		6		6		2		4		2		6		6		6		6

				S180B		118924		11/13/14

				S175B		118941		10/16/14

				S179B		118942		11/5/14

				S70B		120802		2/3/16																																																																																																																																																																																																		0.000359

				S73		120803		2/3/16																																																																																																																																																																																																		0.000359

				S99		120841		8/16/16																																																																																																																																																																																																		0.000144

				C135		122058		7/11/13

				S87		122056		4/5/16

				S178		118939		11/3/14																																																																																																																																																																																																		0.000090

				S178B		118938		10/24/14																																																																																																																																																																																																		0.000090

				S50B		120795		10/21/15																																																																																																																																																																																																		0.000090

				S59		120795		10/30/15																																																																																																																																																																																																		0.000090

				S98B		120820		8/15/16																																																																																																																																																																																																		0.000167

				n		101

				NOTES

				The definition of crude oil in all cases is based on the measurement of C7 to C34 hydrocarbons by GC/FID.

				These values include the weight loss after CO2 exposure, and would include oil, water, etc.

				mg oil per gram rock estimated by adding the mass of oil in each CO2 fraction and the oil recovered from the residue.  The values are useful estimates, but not highly accurate.  Note that substantial losses from the Middle Bakken samples mean these values represent only a fraction of the original oil.

				cumulative oil recovered during the CO2 exposures.   100% recovery is based on exhaustive solvent extraction of the rock after CO2 eposure.  The total % oil recovered during the CO2 exposure (the % at 24 hours) is a pretty accurate number.

				These values try to describe the relative recovery rates of lower vs higher MW HCs.  A higher value in the 0-7 fraction vs. the 7-24 hour fraction vs. the unextracted (by CO2) residue indicates a preference to recover low MW vs. high MW HCs.  However, many of the Three Forks and all Middle Bakken facies were so depleted in low MWs that the comparisons may not be valid.

				low to high MW selectivity is a measure of whether the lower MW HCs (represented by C7-C12) are recovered faster than the thigher MW HCs (represented by C18-C30.  A value close to 1 indicates all MWs were recovered at a similar rate.   A value of ca. 1.5 or greater indicates a significantlly faster rate of recovery for the low MW HCs than the high MW HCs.  As for the previous comment, the Three Forks and Middle Bakken results may be skewed from the lack of lower MW HCs.  However, the UBS and LBS values should be valid.

				This "aging" factor compares the fraction of lower MW HCs (C7-C12) in the recovered oil to the same fraction in a Bakken crude oil.  A value of ca. 1 means the rock was pretty "fresh" and that the C7-C34 MW distributions are like those in the crude oil.  The lower the value is, the more loss of lower MW HCs has occured during collection,  storage, etc.

				The HC concentrations in these rocks were very low, which could reduce the accuracy of the extraction/recovery results.

				Green higlight means the Rock-Eval was done at the same depth as the extracted rock.

				These rows are extra rows of rock property data for the indicated CO2 plug sample because two or more samples were used for rock property analyses.

				Green STAR number indicates that a sample from the same depth was extracted and had rock property analyses performed.

				Dark orange STAR number indicates that a sample from a different depth was used to correlate rock property analyses.

				Purple indicates that the sample data are from well file – Weatherford Laboratories.

				Light blue indicates that the sample data are from well file – Core Laboratories.
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																																																																																																																				TOC/Rock Eval by Core Laboratories																																																																																								Triaxial Compression Testing

																																																																																																																		:																								X-ray diffraction (XRD) results, wt%																																																																				Elastic Parameters																								Mohr–Coulomb Analysis

								Date																		pressure		static/		rock wt		rock wt		mg extracted		mg oil/		% recovery at time (hours)																% C7-C12 vs. total HC								MW rec., 7 hour				low to high		% C7-C12 vs.		Aromatic-		Porosity: Post-CO2 Extraction												Porosity from Well File																				Porosity: 30-mm Plug												TOC		S1		S2		S3 CO2		S3 CO		Tmax		HI		OI		PI		OSI				Minerals																																				Categorized																						HPMI/MIPC by Core Laboratories										Rebound 1								Rebound 2								Rebound 3								Pressure 1				Pressure 2				Pressure 3				Final Pressure				Calculations

				Page #		CO2 Plug STAR #		Extracted		NDIC Well No.		well		Well name		Facie		CO2 plug depth, ft		Shape		CO2 Plug orientation		fluid		psi		dynamic		before, g		after, g		/g rock		g rock		1		2		3		4		5		6		7		24		0-7 hour		7-24 hour		residue		total HC		C7-C12		C18-C30		MW selectivity		crude oil		Aliphatic ratio		Scanned Bulk Volume, cm3		Bulk Density, g/cm3		Average Grain Volume, cm3		Average Grain Density, g/cm3		Average Pore Volume, cm3		Average Effective Porosity, %		Rock Depth, ft		Porosity at Ambient, %		Porosity at pressure, %		Grain Density, g/cm3		Pressure, psi		Note		TOC from well file, wt%		Rock Properties STAR #		Rock Properties Depth, ft		Rock Properties Plug Orientation		Scanned Bulk Volume, cm3		Bulk Density, g/cm3		Average Grain Volume, cm3		Average Grain Density, g/cm3		Average Pore Volume, cm3		Average Effective Porosity, %		wt%		mg HC/g		mg HC/g		mg CO2/g		mg CO/g		°C		S2x100/TOC		S3x100/TOC		S1/(S1+S2)		S1x100/TOC		Contract Lab Comments		Quartz		Sanidine		Microcline		Orthoclase		Anorthite		Albite		Kaolinite		Illite		Chlorite		Calcite		Dolomite		Ankerite		Gypsum		Epsomite		Halite		Sylvite		Muscovite		Rutile		Quartz		Alkali-Feldspar		Plagioclase		Feldspar		Carbonates		Clays		Pyrite		Evaporites		Micas		Sulfates		Accessory Mineral		Depth, ft		R35, µm		Mean Throat Radius, µm		Max Sb Pc		Triaxial L:D Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Residual Strength, psi		Cohesion, psi		Slope		Friction Angle, °		R2

				S170		118932		9/21/14		20172		A		Fort Berthold 148-95-23D-14-1H		3F5		11219.90		rod		Horizontal		CO2		5000		Static		10.5364		10.421		11.0		3.5		35%		56%		69%		79%		86%		91%		95%		100%		1%		1%		9%		1%		97%		94%		1.03		0.02		0.9		4.10		2.54		3.78		2.76		0.32		7.76																118932		11219.90																0.20		0.11		0.19		0.05		0.10		442.00		95.00		25.00		0.37		55.00		****S2 shoulder(s)		14.1		0.0		5.4		0.0		2.4		0.0		0.0		4.9		4.9		0.0		68.3		0.0		0.0		0.0		0.0		0.0						14.1		5.4		2.4		7.8		68.3		9.8		0.0		0.0				0.0		0.0		11219.90		0.06580		0.03700		0.001830																																																				0.00 means not detected

				S170B		118950		9/22/14		24123		B		Mariana Trust 12X-20G2		3F5		11138.70		rod		Horizontal		CO2		5000		Static		10.3918		10.2351		15.1		1.3		24%		45%		62%		74%		84%		90%		94%		100%		2%		1%		21%		2%		95%		93%		1.03		0.04		0.74		4.02		2.55		3.74		2.75		0.29		7.10		11138.10				10.47		2.79		2000				0.12		118950		11138.70																0.18		0.04		0.10		0.06		0.00		438.00		55.56		33.33		0.29		22.22		**Unreliable maturity from Tmax due to poor S2 yields remaining.		20.3		11.7		0.0		0.0		0.0		4.9		0.0		14.9		3.0		0.0		10.3		33.7		0.0		0.6		0.6		0.0						20.3		11.7		4.9		16.6		44.0		17.9		0.0		0.6				0.6		0.0		11138.70		0.02680		0.01410		0.000760

														Median		3F5		11179.30																		2.41		0.30		0.51		0.66		0.77		0.85		0.91		0.95		1.00		0.02		0.01		0.15		0.02		0.96		0.93		1.03		0.03		0.82		4.06		2.55		3.76		2.75		0.30		7.43																		11179.30		0.00		0.00		0.00		0.00		0.00		0.00				0.19		0.08		0.15		0.06		0.05		440.00		75.28		29.17		0.33		38.61		0.00		17.19		5.83		2.70		0.00		1.20		2.45		0.00		9.92		3.94		0.00		39.32		16.85		0.00		0.30		0.31		0.00		0.00		0.00		17.19		8.55		3.65		12.20		56.15		13.85		0.00		0.30		0.00		0.30		0.00		11179.30		0.05		0.03

														Mean		3F5		11179.30																		2.41		0.30		0.51		0.66		0.77		0.85		0.91		0.95		1.00		0.02		0.01		0.15		0.02		0.96		0.93		1.03		0.03		0.82		4.06		2.55		3.76		2.75		0.30		7.43																		11179.30		0.00		0.00		0.00		0.00		0.00		0.00				0.19		0.08		0.15		0.06		0.05		440.00		75.28		29.17		0.33		38.61		0.00		17.19		5.83		2.70		0.00		1.20		2.45		0.00		9.92		3.94		0.00		39.32		16.85		0.00		0.30		0.31		0.00		0.00		0.00		17.19		8.55		3.65		12.20		56.15		13.85		0.00		0.30		0.00		0.30		0.00		11179.30		0.05		0.03

														SD		3F5		57.42																		1.56		0.08		0.08		0.06		0.03		0.02		0.01		0.00		0.00		0.01		0.01		0.08		0.01		0.01		0.01		0.00		0.01		0.11		0.05		0.00		0.03		0.01		0.02		0.46																		57.42		0.00		0.00		0.00		0.00		0.00		0.00				0.01		0.05		0.06		0.01		0.07		2.83		27.89		5.89		0.06		23.18		0.00		4.40		8.24		3.82		0.00		1.70		3.46		0.00		7.07		1.32		0.00		41.03		23.83		0.00		0.42		0.44		0.00		0.00		0.00		4.40		4.45		1.77		6.22		17.18		5.73		0.00		0.42		0.00		0.42		0.00		57.42		0.03		0.02

														RSD		3F5		0.5%																		64.6%		25.6%		15.7%		8.4%		4.3%		2.0%		1.0%		0.5%		0.0%		38.5%		53.6%		56.1%		39.0%		1.1%		0.9%		0.2%		39.0%		13.9%		1.3%		0.2%		0.8%		0.3%		7.5%		6.2%																		0.5%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				7.4%		66.0%		43.9%		12.9%		141.4%		0.6%		37.1%		20.2%		17.6%		60.0%		0.0%		25.6%		141.4%		141.4%		0.0%		141.4%		141.4%		0.0%		71.3%		33.6%		0.0%		104.4%		141.4%		0.0%		141.4%		141.4%		0.0%		0.0%		0.0%		25.6%		52.1%		48.4%		51.0%		30.6%		41.4%				141.4%		0.0%		141.4%		0.0%		0.5%		59.6%		63.4%

														min		3F5		11138.70																		1.31		0.24		0.45		0.62		0.74		0.84		0.90		0.94		1.00		0.01		0.01		0.09		0.01		0.95		0.93		1.03		0.02		0.74		4.02		2.54		3.74		2.75		0.29		7.10																		11138.70		0.00		0.00		0.00		0.00		0.00		0.00				0.18		0.04		0.10		0.05		0.00		438.00		55.56		25.00		0.29		22.22		0.00		14.08		0.00		0.00		0.00		0.00		0.00		0.00		4.92		3.00		0.00		10.31		0.00		0.00		0.00		0.00		0.00		0.00		0.00		14.08		5.40		2.40		7.80		44.00		9.80		0.00		0.00		0.00		0.00		0.00		11138.70		0.03		0.01

														max		3F5		11219.90																		3.52		0.35		0.56		0.69		0.79		0.86		0.91		0.95		1.00		0.02		0.01		0.21		0.02		0.97		0.94		1.03		0.04		0.90		4.10		2.55		3.78		2.76		0.32		7.76																		11219.90		0.00		0.00		0.00		0.00		0.00		0.00				0.20		0.11		0.19		0.06		0.10		442.00		95.00		33.33		0.37		55.00		0.00		20.30		11.66		5.41		0.00		2.40		4.90		0.00		14.92		4.87		0.00		68.33		33.70		0.00		0.60		0.62		0.00		0.00		0.00		20.30		11.70		4.90		16.60		68.30		17.90		0.00		0.60		0.00		0.60		0.00		11219.90		0.07		0.04

														n		3F5		2																		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2																		2																2		2		2		2		2		2		2		2		2		2		0		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		0		0		2		2		2		2		2		2		2		2		0		2		2		2		2		2

										20172		A		Fort Berthold 148-95-23D-14-1H		LBS		11183.70		rod		Horizontal		CO2		5000		Static		6.8296		6.803		3.9		5.6		8%		12%		17%		20%		24%		26%		29%		46%		56%		58%		31%		48%		46%		25%		1.85		1.35				3.04		2.23		2.84		2.39		0.20		6.48																118930		11178.10																14.66		0.22		29.21		0.09		0.07		446.00		199.25		0.61		0.01		1.50		***High temperature S2 shoulder		38.8		0.0		0.0		12.4		0.0		0.0		0.0		24.9		6.9		1.6		3.7		0.0		0.0		0.0		0.4		0.0						38.8		12.4		0.0		12.4		5.3		31.8		11.4		0.4				0.0		11.4		11178.10		0.00501		0.00364

										20172		A		Fort Berthold 148-95-23D-14-1H		LBS		11178.10		rod		Horizontal		CO2		5000		Static		6.9786		6.9213		8.2		6.2		8%		13%		17%		20%		24%		26%		29%		47%		49%		57%		29%		44%		45%		29%		1.54		1.16		8.1		2.99		2.32		2.82		2.45		0.17		5.61																118930		11178.10																14.66		0.22		29.21		0.09		0.07		446.00		199.25		0.61		0.01		1.50		***High temperature S2 shoulder		38.8		0.0		0.0		12.4		0.0		0.0		0.0		24.9		6.9		1.6		3.7		0.0		0.0		0.0		0.4		0.0						38.8		12.4		0.0		12.4		5.3		31.8		11.4		0.4				0.0		11.4		11178.10		0.00501		0.00364

										24123		B		Mariana Trust 12X-20G2		LBS		11112.65		rod		Horizontal		CO2		5000		Static		9.6073		9.545		6.5		5.1		8%		14%		18%		22%		26%		29%		32%		54%		67%		66%		42%		60%		46%		23%		1.99		1.01				4.06		2.35		3.86		2.47		0.20		4.89		11112.35				8.02		2.432		2000		fractured		11.59		118947		11108.00																10.01		0.16		10.84		0.09		0.15		458.00		108.29		0.90		0.01		1.60		***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1		0.0		0.0		0.0		0.0		0.0						62.8		3.3		1.6		4.9		7.1		22.2		3.0		0.0				0.0		3.0		11108.00		0.00411		0.00303

										24123		B		Mariana Trust 12X-20G2		LBS		11109.20		rod		Horizontal		CO2		5000		Static		8.9608		8.8643		10.8		6.9		13%		21%		27%		33%		38%		42%		46%		66%		50%		48%		17%		43%		64%		35%		1.83		0.73				3.86		2.30		3.64		2.44		0.22		5.61		11110.80				8.44		2.449		2000		fractured		11.75		118947		11108.00																10.01		0.16		10.84		0.09		0.15		458.00		108.29		0.90		0.01		1.60		***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1		0.0		0.0		0.0		0.0		0.0						62.8		3.3		1.6		4.9		7.1		22.2		3.0		0.0				0.0		3.0		11108.00		0.00411		0.00303

										24123		B		Mariana Trust 12X-20G2		LBS		11108.00		rod		Horizontal		CO2		5000		Static		9.3296		9.2351		10.1		7.3		11%		17%		23%		27%		31%		34%		38%		57%		52%		59%		27%		47%		53%		34%		1.57		1.36		3.01		4.20		2.20		3.92		2.35		0.27		6.50		11108.50				8.53		2.422		2000		fractured		10.97		118947		11108.00																10.01		0.16		10.84		0.09		0.15		458.00		108.29		0.90		0.01		1.60		***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1		0.0		0.0		0.0		0.0		0.0						62.8		3.3		1.6		4.9		7.1		22.2		3.0		0.0				0.0		3.0		11108.00		0.00411		0.00303

				S69B		120862		1/27/16		19118		C		Corrine Olson 34-20		LBS		10881.90		rod		Horizontal		CO2		5000		Static		9.25		8.91		36.8		7.5		6%		9%		12%		14%		16%		17%		19%		32%		69%		60%		48%		54%		24%		6%		4.12		1.31		7.01														10872.50		1.7		1.5		2.75		1800						122062		10881.90																11.30		0.11		27.81		0.16		0.09		446.00		246.11		1.42		0.00		0.97																																														0.0																						0.000091

				C137		122062		7/29/13		19118		C		Corrine Olson 34-20		LBS		10881.90		rod		Horizontal		CO2		5000		Static		10.74		10.691		4.6		9.6		6%		9%		11%		13%		15%		17%		18%		33%		83%		74%		58%		65%		24%		4%		6.08		0.91		7.01														10872.50		1.7		1.5		2.75		1800						122062		10881.90																11.30		0.11		27.81		0.16		0.09		446.00		246.11		1.42		0.00		0.97																																														0.0

				S88		122062		4/7/16		29211		D		Doll 12-14PH		LBS		10639.00		rod		Horizontal		CO2		5000		Static		9.007				0.0		10.7		7%		10%		13%		16%		18%		20%		21%		34%		74%		67%		50%		61%		40%		11%		3.79		1.00		9.86																												120818		10632.80		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23		12.86		0.06		21.10		0.05		0.17		450.00		164.07		0.39		0.00		0.47				36.7						14.1				3.8				23.2		9.0		0.0		3.3		0.0										4.3		0.0		36.7		14.1		3.8		17.9		3.3		32.2		5.6				4.3				5.6		10632.80		0.00435		0.00322

				S175		118931		10/15/14		29211		D		Doll 12-14PH		LBS		10639.00		rod		Horizontal		CO2		5000		Static		8.844		8.782		6.9		8.1		6%		10%		13%		15%		18%		20%		21%		37%		86%		73%		41%		65%		44%		3%		13.80		0.91		9.86																												120818		10632.80		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23		12.86		0.06		21.10		0.05		0.17		450.00		164.07		0.39		0.00		0.47				36.7						14.1				3.8				23.2		9.0		0.0		3.3		0.0										4.3		0.0		36.7		14.1		3.8		17.9		3.3		32.2		5.6				4.3				5.6		10632.80		0.00435		0.00322		0.000080

				S176		118930		10/17/14		29211		D		Doll 12-14PH		LBS		10639.00		rod		Vertical		CO2		5000		Static		5.1777		5.0758		19.7		10.6		5%		9%		12%		15%		17%		19%		21%		37%		88%		80%		61%		76%		41%		6%		6.29		1.00		9.86																												120818		10632.80		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23		12.86		0.06		21.10		0.05		0.17		450.00		164.07		0.39		0.00		0.47				36.7						14.1				3.8				23.2		9.0		0.0		3.3		0.0										4.3		0.0		36.7		14.1		3.8		17.9		3.3		32.2		5.6				4.3				5.6		10632.80		0.00435		0.00322		0.000080

				S171		118949		9/29/14		27366		E		Grover 11-3TFH		LBS		10712.00		rod		Horizontal		CO2		5000		Static		11.278		11.189		7.9		9.4		13%		21%		29%		34%		38%		42%		46%		65%		72%		74%		59%		70%		57%		9%		6.26		1.11																														120838		10712.00		Horizontal														4.13		0.04		9.31		0.16		0.03		447.00		225.42		3.87		0.00		0.97				31.6						12.6				1.0				13.0		4.6		3.9		13.9		14.7										0.8		0.0		31.6		12.6		1.0		13.6		32.4		17.6		3.9				0.8				3.9		10712.00		0.00398		0.00280		0.000090

				S171B		118948		9/30/14		18511		F		Mylo Wolding 14-11		LBS		10632.00		rod		Horizontal		CO2		5000		Static		5.3531		5.331		4.1		10.3		2%		3%		4%		5%		5%		6%		7%		12%		83%		80%		53%		61%		20%		2%		8.20		0.84		11.05																												120861		10631.90		Horizontal														14.47		0.10		49.08		0.10		0.16		443.00		339.18		0.69		0.00		0.69				40.7						12.7				1.8				16.1		4.5		0.0		2.3		0.0										16.1		0.0		40.7		12.7		1.8		14.5		2.3		20.6		5.8				16.1				5.8		10631.90		0.00463		0.00330		0.000090

														Median		LBS		10881.90																		7.81		0.07		0.11		0.15		0.18		0.21		0.23		0.25		0.42		0.71		0.67		0.45		0.60		0.44		0.10		3.95		1.01														5.61																		10881.90														0.23		12.08		0.11		21.10		0.09		0.15		448.50		181.66		0.80		0.00		0.97		0.00		38.80		3.32		0.00		12.50		0.00		1.61		0.80		20.94		5.74		1.04		3.70		0.00		0.00		0.00		0.00		0.00		4.30		0.00		38.80		12.50		1.60		13.02		5.30		27.00		5.64		0.00		4.30		0.00		5.60		10910.00		0.00		0.00

														Mean		LBS		10893.04																		8.11		0.08		0.12		0.16		0.20		0.22		0.25		0.27		0.43		0.69		0.66		0.43		0.58		0.42		0.16		4.78		1.06														5.82																		10890.53														0.23		11.59		0.12		22.35		0.10		0.12		449.83		189.37		1.04		0.01		1.07		0.00		44.85		1.99		0.00		9.24		0.00		1.91		0.48		20.45		5.80		1.03		5.15		1.47		0.00		0.00		0.15		0.00		5.96		0.00		44.85		10.23		1.90		12.13		7.65		26.50		5.82		0.16		5.96		0.00		5.83		10892.25		0.00		0.00

														SD		LBS		233.88																		1.98		0.03		0.05		0.07		0.09		0.10		0.11		0.12		0.16		0.14		0.10		0.14		0.11		0.13		0.13		3.65		0.20														0.68																		234.61														0.00		2.94		0.06		11.44		0.04		0.05		5.34		68.77		0.96		0.01		0.47		0.00		12.61		1.82		0.00		6.41		0.00		1.45		0.44		4.04		2.68		1.22		3.36		4.64		0.00		0.00		0.21		0.00		5.87		0.00		12.61		4.83		1.45		5.42		8.88		5.99		3.18		0.22		5.87		0.00		3.16		259.33		0.00		0.00

														RSD		LBS		2.1%																		24.5%		43.4%		42.9%		43.5%		43.6%		43.1%		43.2%		43.3%		36.0%		20.9%		14.9%		33.5%		18.3%		31.9%		80.5%		76.4%		19.3%														11.7%																		2.2%														0.0%		25.4%		51.1%		51.2%		42.0%		40.2%		1.2%		36.3%		92.3%		81.8%		44.5%		0.0%		28.1%		91.3%		0.0%		69.4%		0.0%		76.1%		91.3%		19.7%		46.2%		117.9%		65.4%		316.2%		0.0%		0.0%		136.9%		0.0%		98.4%		0.0%		28.1%		47.2%		76.2%		44.7%		116.1%		22.6%		54.5%		136.9%		98.4%		0.0%		54.2%		2.4%		8.4%		8.3%

														min		LBS		10632.00																		5.05		0.02		0.03		0.04		0.05		0.05		0.06		0.07		0.12		0.49		0.48		0.17		0.43		0.20		0.02		1.54		0.73														4.89																		10631.90														0.23		4.13		0.04		9.31		0.05		0.03		443.00		108.29		0.39		0.00		0.47		0.00		31.62		0.00		0.00		0.00		0.00		0.00		0.00		12.99		2.72		0.00		2.25		0.00		0.00		0.00		0.00		0.00		0.80		0.00		31.62		3.30		0.00		4.90		2.30		17.60		2.96		0.00		0.80		0.00		3.00		10631.90		0.00		0.00

														max		LBS		11183.70																		10.74		0.13		0.21		0.29		0.34		0.38		0.42		0.46		0.66		0.88		0.80		0.61		0.76		0.64		0.35		13.80		1.36														6.50																		11178.10														0.23		14.66		0.22		49.08		0.16		0.17		458.00		339.18		3.87		0.01		1.60		0.00		62.81		3.32		0.00		14.10		0.00		3.79		0.80		24.91		9.00		3.92		13.86		14.66		0.00		0.00		0.39		0.00		16.10		0.00		62.80		14.10		3.79		17.89		32.40		32.20		11.40		0.40		16.10		0.00		11.40		11178.10		0.01		0.00

														n		LBS		12																		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		8		5		5		5		5		5		5																		12		0		3		3		3		3		3		3		12		12		12		12		12		12		12		12		12		12		0		10		5		5		10		5		10		5		10		10		10		10		10		5		5		5		5		5		5		10		10		10		10		10		10		10		5		5		5		10		10		10		10

				S172		118947		10/1/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB1		11177.40		rod		Vertical		CO2		5000		Static		6.912		6.886		3.8		1.0		24%		35%		43%		50%		55%		61%		65%		94%		7%		4%		12%		6%		73%		59%		1.23		0.17				2.60		2.65		2.50		2.75		0.10		3.72		11177.00		3.25		2.55		2.717		3430						118929		11177.40																0.35		0.07		0.11		0.06		0.10		430.00		31.43		17.14		0.39		20.00		**Unreliable maturity from Tmax due to poor S2 yields remaining.		19.2		0.0		0.0		0.0		3.4		0.0		0.0		5.2		1.2		60.9		4.2		0.0		0.7		0.0		0.0		0.0						19.2		0.0		3.4		3.4		64.9		6.3		5.3		0.0				0.7		5.3		11177.40		0.00785		0.00663		0.000090

				S75		120839		2/11/16		24123		B		Mariana Trust 12X-20G2		MB1		11101.00		rod		Vertical		CO2		5000		Static		11.1833		11.141		3.8		0.5		29%		45%		57%		66%		72%		78%		83%		99%		3%		2%		17%		3%		88%		80%		1.09		0.10				4.24		2.63		4.06		2.74		0.17		4.12		11100.20				1.71		2.711		2000				0.14		118946		11101.00																0.35		0.06		0.11		0.07		0.10		434.00		31.43		20.00		0.35		17.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		39.5		0.0		0.0		7.7		0.0		6.1		0.0		15.5		3.6		18.4		2.8		3.8		0.0		0.0		0.0		0.0						39.5		7.7		6.1		13.8		25.0		19.1		2.6		0.0				0.0		2.6		11101.00		0.00901		0.00771		0.000108

				S55		120798		10/27/15		24123		B		Mariana Trust 12X-20G2		MB1		11101.00		rod		Horizontal		CO2		5000		Static		9.4603		9.395		6.9		1.1		28%		45%		56%		66%		73%		80%		85%		98%		6%		4%		31%		6%		85%		83%		1.02		0.11				3.71		2.53		3.22		2.92		0.49		13.13		11100.20				1.71		2.711		2000				0.14		118946		11101.00																0.35		0.06		0.11		0.07		0.10		434.00		31.43		20.00		0.35		17.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		39.5		0.0		0.0		7.7		0.0		6.1		0.0		15.5		3.6		18.4		2.8		3.8		0.0		0.0		0.0		0.0						39.5		7.7		6.1		13.8		25.0		19.1		2.6		0.0				0.0		2.6		11101.00		0.00901		0.00771		0.000087

														Median		MB1		11101.00																		1.03		0.28		0.45		0.56		0.66		0.72		0.78		0.83		0.98		0.06		0.04		0.17		0.06		0.85		0.80		1.09		0.11		0.00		3.71		2.63		3.22		2.75		0.17		4.12		11100.20		3.25		1.71		2.71		2000.00		0.00		0.14		118946.00		11101.00																0.35		0.06		0.11		0.07		0.10		434.00		31.43		20.00		0.35		17.14		0.00		39.55		0.00		0.00		7.70		0.00		6.09		0.00		15.48		3.64		18.37		2.79		3.80		0.00		0.00		0.00		0.00		0.00		0.00		39.50		7.70		6.10		13.80		25.00		19.10		2.62		0.00		0.00		0.00		2.60		11101.00		0.01		0.01

														Mean		MB1		11126.47																		0.87		0.27		0.42		0.52		0.61		0.67		0.73		0.78		0.97		0.05		0.03		0.20		0.05		0.82		0.74		1.11		0.12		0.00		3.52		2.60		3.26		2.80		0.25		6.99		11125.80		3.25		1.99		2.71		2476.67		0.00		0.14		118940.33		11126.47																0.35		0.06		0.11		0.07		0.10		432.67		31.43		19.05		0.36		18.09		0.00		32.75		0.00		0.00		5.13		1.13		4.06		0.00		12.05		2.81		32.55		3.25		2.53		0.23		0.00		0.00		0.00		0.00		0.00		32.72		5.13		5.20		10.33		38.30		14.83		3.52		0.00		0.00		0.23		3.50		11126.47		0.01		0.01

														SD		MB1		44.11																		0.32		0.02		0.06		0.08		0.09		0.10		0.11		0.11		0.02		0.02		0.01		0.10		0.02		0.08		0.13		0.10		0.04		0.00		0.83		0.06		0.78		0.10		0.21		5.32		44.34		0.00		0.48		0.00		825.61		0.00		0.00		9.81		44.11																0.00		0.01		0.00		0.01		0.00		2.31		0.00		1.65		0.02		1.65		0.00		11.78		0.00		0.00		4.45		1.96		3.51		0.00		5.94		1.43		24.57		0.81		2.19		0.40		0.00		0.00		0.00		0.00		0.00		11.75		4.45		1.56		6.00		23.04		7.39		1.56		0.00		0.00		0.40		1.56		44.11		0.00		0.00

														RSD		MB1		0.4%																		37.4%		9.0%		13.8%		14.7%		15.3%		15.0%		14.7%		14.1%		2.4%		31.7%		39.2%		47.8%		30.9%		9.5%		17.4%		9.4%		29.8%		0.0%		23.7%		2.3%		23.9%		3.5%		81.6%		76.1%		0.4%		0.0%		24.4%		0.1%		33.3%		0.0%		0.0%		0.0%		0.4%																0.0%		9.1%		0.0%		8.7%		0.0%		0.5%		0.0%		8.7%		5.7%		9.1%		0.0%		36.0%		0.0%		0.0%		86.6%		173.2%		86.6%		0.0%		49.3%		51.1%		75.5%		24.8%		86.6%		173.2%		0.0%		0.0%		0.0%		0.0%		0.0%		35.9%		86.6%		30.0%		58.1%		60.1%		49.8%		44.4%		0.0%		0.0%		173.2%		44.5%		0.4%		7.8%		8.5%

														min		MB1		11101.00																		0.49		0.24		0.35		0.43		0.50		0.55		0.61		0.65		0.94		0.03		0.02		0.12		0.03		0.73		0.59		1.02		0.10		0.00		2.60		2.53		2.50		2.74		0.10		3.72		11100.20		3.25		1.71		2.71		2000.00		0.00		0.14		118929.00		11101.00																0.35		0.06		0.11		0.06		0.10		430.00		31.43		17.14		0.35		17.14		0.00		19.15		0.00		0.00		0.00		0.00		0.00		0.00		5.18		1.15		18.37		2.79		0.00		0.00		0.00		0.00		0.00		0.00		0.00		19.15		0.00		3.40		3.40		25.00		6.30		2.62		0.00		0.00		0.00		2.60		11101.00		0.01		0.01

														max		MB1		11177.40																		1.08		0.29		0.45		0.57		0.66		0.73		0.80		0.85		0.99		0.07		0.04		0.31		0.06		0.88		0.83		1.23		0.17		0.00		4.24		2.65		4.06		2.92		0.49		13.13		11177.00		3.25		2.55		2.72		3430.00		0.00		0.14		118946.00		11177.40																0.35		0.07		0.11		0.07		0.10		434.00		31.43		20.00		0.39		20.00		0.00		39.55		0.00		0.00		7.70		3.40		6.09		0.00		15.48		3.64		60.92		4.18		3.80		0.70		0.00		0.00		0.00		0.00		0.00		39.50		7.70		6.10		13.80		64.90		19.10		5.32		0.00		0.00		0.70		5.30		11177.40		0.01		0.01

														n		MB1		3																		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		0		3		3		3		3		3		3		3		1		3		3		3		0		2		3		3																3		3		3		3		3		3		3		3		3		3		0		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		0		0		3		3		3		3		3		3		3		3		0		3		3		3		3		3

				S59B		120798		11/2/15		20172		A		Fort Berthold 148-95-23D-14-1H		MB2		11168.60		rod		Vertical		CO2		5000		Static		9.1666		9.123		4.8		2.6		29%		43%		54%		63%		70%		75%		81%		99%		6%		3%		0%		5%		89%		77%		1.15		0.12		1.15		3.54		2.58		3.39		2.69		0.15		4.25		11169.05		8.8		7.02		2.720		3430						118928		11168.60																0.22		0.09		0.15		0.05		0.01		432.00		68.18		22.73		0.38		40.91		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8		0.0		0.0		0.0		6.4		4.7		0.0		6.9		3.0		30.1		5.3		5.9		0.0		0.0		0.0		0.0						36.8		0.0		11.1		11.1		41.3		9.9		0.9		0.0				0.0		0.9		11168.60		0.01260		0.00802		0.000087

				S95B		120798		6/16/16		24123		B		Mariana Trust 12X-20G2		MB2		11093.65		rod		Horizontal		CO2		5000		Static		11.2971		11.23		5.9		0.8		32%		50%		60%		69%		76%		82%		86%		98%		5%		3%		15%		5%		91%		84%		1.07		0.14		0.80		4.43		2.54		4.16		2.70		0.27		5.99		11094.25				7.47		2.736		2000				0.28		118945		11093.65																0.28		0.04		0.12		0.05		0.03		445.00		42.86		17.86		0.25		14.29		**Unreliable maturity from Tmax due to poor S2 yields remaining.		34.8		4.1		0.0		0.0		4.6		2.4		0.0		14.3		2.8		18.7		11.3		5.5		0.0		0.0		0.4		0.0						34.8		4.1		7.0		11.1		35.5		17.1		1.0		0.4				0.0		1.0		11093.65		0.01240		0.00911		0.000087

										29211		D		Doll 12-14PH		MB2		10620.00		rod		Horizontal		CO2		5000		Static		10.468		10.319		14.2		2.0		16%		30%		43%		54%		63%		71%		77%		100%		51%		34%		ND		47%		84%		57%		1.47		0.76		1.79																												120814		10628.30		Horizontal		18.05		2.64		17.46		2.69		0.59		3.29		0.31		0.04		0.11		0.07		0.02		440.00		35.48		22.58		0.27		12.90		**Unreliable maturity from Tmax due to poor S2 yields remaining.		41.2						4.2				1.7				5.6		9.3		21.3		15.2		0.0										0.0		0.0		41.2		4.2		1.7		5.9		36.5		14.9		1.5				0.0				1.5		10628.30		0.01070		0.00802

										29211		D		Doll 12-14PH		MB2		10620.00		rod		Horizontal		CO2		5000		Static		10.732		10.596		12.7		1.4		15%		31%		44%		54%		63%		72%		78%		100%		47%		33%		ND		44%		83%		61%		1.35		0.63		1.79																												120814		10628.30		Horizontal		18.05		2.64		17.46		2.69		0.59		3.29		0.31		0.04		0.11		0.07		0.02		440.00		35.48		22.58		0.27		12.90		**Unreliable maturity from Tmax due to poor S2 yields remaining.		41.2						4.2				1.7				5.6		9.3		21.3		15.2		0.0										0.0		0.0		41.2		4.2		1.7		5.9		36.5		14.9		1.5				0.0				1.5		10628.30		0.01070		0.00802

										27366		E		Grover 11-3TFH		MB2		10691.00		rod		Vertical		CO2		5000		Static		10.3299		10.212		11.4		0.2		29%		50%		67%		76%		83%		88%		96%		100%		7%		1%		ND		7%		99%		95%		1.05		0.09																														120834		10708.25		Horizontal		17.84		2.58		17.18		2.68		0.65		3.67		0.21		0.02		0.07		0.17		0.03		436.00		33.33		80.95		0.22		9.52		**Unreliable maturity from Tmax due to poor S2 yields remaining.		32.9						6.1				3.4				8.1		2.5		24.9		12.0		1.1										7.8		0.0		32.9		6.1		3.4		9.5		38.1		10.6		1.1				7.8				1.1		10708.25		0.01440		0.01110

										18511		F		Mylo Wolding 14-11		MB2		10622.65		rod		Vertical		CO2		5000		Static		6.8554		6.796		8.7		0.3		48%		69%		76%		84%		92%		95%		96%		100%		3%		0%		ND		3%		100%		95%		1.06		0.05																														120856		10622.40		Horizontal		18.78		2.57		17.93		2.69		0.85		4.50		0.17		0.03		0.07		0.12		0.05		435.00		41.18		70.59		0.30		17.65		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8						7.0				4.1				8.0		2.3		25.1		12.6		1.2										1.5		0.0		36.8		7.0		4.1		11.1		38.8		10.3		1.5				1.5				1.5		10622.40		0.02240		0.01540

										18511		F		Mylo Wolding 14-11		MB2		10622.65																																																																																120855		10618.00		Vertical																																																																														0.0

				S176B		118929		10/22/14		18511		F		Mylo Wolding 14-11		MB2		10622.65																																																																																120858		10629.10		Vertical																																																																														0.0																						0.000120

				S172B		118946		10/2/14		18511		F		Mylo Wolding 14-11		MB2		10612.20		rod		Vertical		CO2		5000		Static		4.43505		4.392		9.7		0.2		19%		35%		42%		54%		68%		74%		77%		100%		2%		1%		ND		2%		86%		74%		1.16		0.02																														120853		10612.20		Horizontal		16.59		2.52		15.80		2.64		0.79		4.73																																																																		0.0																						0.000220

				S181		118946		12/11/14		18511		F		Mylo Wolding 14-11		MB2		10612.20																																																																																120856		10622.40		Horizontal		18.78		2.57		17.93		2.69		0.85		4.50		0.17		0.03		0.07		0.12		0.05		435.00		41.18		70.59		0.30		17.65		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8						7.0				4.1				8.0		2.3		25.1		12.6		1.2										1.5		0.0		36.8		7.0		4.1		11.1		38.8		10.3		1.5				1.5				1.5		10622.40		0.02240		0.01540		0.000220

										18511		F		Mylo Wolding 14-11		MB2		10612.20																																																																																120855		10618.00		Vertical																																																																														0.0

										18511		F		Mylo Wolding 14-11		MB2		10612.20																																																																																120858		10629.10		Vertical																																																																														0.0

														Median		MB2		10621.33																		0.77		0.29		0.43		0.54		0.63		0.70		0.75		0.81		1.00		0.06		0.03		0.07		0.05		0.89		0.77		1.15		0.12		1.47		3.99		2.56		3.78		2.69		0.21		5.12																		10628.30														4.09		0.22		0.04		0.11		0.07		0.03		436.00		41.18		22.73		0.27		14.29		0.00		36.75		2.07		0.00		4.20		5.50		3.38		0.00		8.01		2.75		24.93		12.55		1.22		0.00		0.00		0.19		0.00		1.50		0.00		36.75		4.20		4.11		11.10		38.10		10.60		1.45		0.20		1.50		0.00		1.50		10628.30		0.01		0.01

														Mean		MB2		10709.17																		1.07		0.27		0.44		0.55		0.65		0.74		0.79		0.85		1.00		0.17		0.11		0.07		0.16		0.90		0.78		1.19		0.26		1.38		3.99		2.56		3.78		2.69		0.21		5.12																		10714.86														4.00		0.24		0.04		0.10		0.09		0.03		437.57		42.53		43.98		0.28		17.97		0.00		37.20		2.07		0.00		4.07		5.50		3.17		0.00		8.08		4.50		23.78		12.03		2.14		0.00		0.00		0.19		0.00		2.16		0.00		37.19		4.66		4.74		9.39		37.93		12.57		1.27		0.20		2.16		0.00		1.29		10781.70		0.02		0.01

														SD		MB2		198.91																		0.96		0.12		0.14		0.13		0.12		0.11		0.09		0.09		0.01		0.22		0.16		0.10		0.20		0.07		0.15		0.16		0.30		0.50		0.63		0.03		0.55		0.01		0.08		1.23																		196.68														0.66		0.06		0.02		0.03		0.04		0.02		4.35		11.87		28.38		0.05		10.51		0.00		3.06		2.93		0.00		3.01		1.24		1.22		0.00		2.95		3.29		3.71		3.32		2.49		0.00		0.00		0.28		0.00		3.24		0.00		3.06		2.43		3.32		2.44		1.95		2.96		0.24		0.28		3.24		0.00		0.27		241.60		0.01		0.00

														RSD		MB2		1.9%																		89.4%		42.9%		30.9%		23.9%		18.2%		14.5%		11.4%		10.3%		0.8%		125.8%		145.2%		141.4%		125.1%		7.7%		19.3%		13.7%		116.8%		35.9%		15.7%		1.1%		14.4%		0.2%		38.9%		23.9%																		1.8%														16.5%		25.7%		54.7%		31.1%		48.4%		50.9%		1.0%		27.9%		64.5%		17.3%		58.5%		0.0%		8.2%		141.4%		0.0%		74.0%		22.5%		38.4%		0.0%		36.5%		73.2%		15.6%		27.6%		116.5%		0.0%		0.0%		141.4%		0.0%		150.0%		0.0%		8.2%		52.2%		70.2%		26.0%		5.2%		23.6%		18.6%		141.4%		150.0%		0.0%		21.3%		2.2%		34.2%		31.5%

														min		MB2		10612.20																		0.21		0.15		0.30		0.42		0.54		0.63		0.71		0.77		0.98		0.02		0.00		0.00		0.02		0.83		0.57		1.05		0.02		0.80		3.54		2.54		3.39		2.69		0.15		4.25																		10612.20														3.29		0.17		0.02		0.07		0.05		0.01		432.00		33.33		17.86		0.22		9.52		0.00		32.93		0.00		0.00		0.00		4.63		1.73		0.00		5.61		2.33		18.71		5.31		0.00		0.00		0.00		0.00		0.00		0.00		0.00		32.93		0.00		1.73		5.93		35.50		9.90		0.94		0.00		0.00		0.00		0.90		10622.40		0.01		0.01

														max		MB2		11168.60																		2.64		0.48		0.69		0.76		0.84		0.92		0.95		0.96		1.00		0.51		0.34		0.15		0.47		1.00		0.95		1.47		0.76		1.79		4.43		2.58		4.16		2.70		0.27		5.99																		11168.60														4.73		0.31		0.09		0.15		0.17		0.05		445.00		68.18		80.95		0.38		40.91		0.00		41.18		4.15		0.00		7.00		6.38		4.71		0.00		14.30		9.31		30.11		15.20		5.90		0.00		0.00		0.39		0.00		7.80		0.00		41.18		7.00		11.10		11.11		41.30		17.10		1.46		0.40		7.80		0.00		1.50		11168.60		0.02		0.02

														n		MB2		12																		7		7		7		7		7		7		7		7		7		7		7		2		7		7		7		7		7		4		2		2		2		2		2		2																		12														6		7		7		7		7		7		7		7		7		7		7		0		7		2		2		7		2		7		2		7		7		7		7		7		2		2		2		2		5		5		7		7		7		7		7		7		7		2		5		2		7		7		7		7

										20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11155.50		rod		Vertical		CO2		5000		Static		9.3195		9.303		1.8		1.4		32%		49%		60%		70%		78%		84%		88%		99%		6%		5%		0%		6%		92%		86%		1.07		0.14				3.54		2.63		3.45		2.70		0.08		2.37		11156.05		1.76				2.695								118927		11155.50				13.37		2.65		13.19		2.69		0.18		1.32																																																																		0.0

										20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11155.50																																																																																118926		11150.10																0.07		0.02		0.07		0.02		0.00		421.00		100.00		28.57		0.22		28.57		**Unreliable maturity from Tmax due to poor S2 yields remaining.		29.3		0.0		0.0		0.0		5.1		0.0		0.0		5.4		0.0		53.2		4.5		2.4		0.0		0.0		0.0		0.0						29.3		0.0		5.1		5.1		60.2		5.4		0.0		0.0				0.0		0.0		11150.10		0.01540		0.00998

				S69		120857		1/26/16		20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11145.50		rod		Horizontal		CO2		5000		Static		10.7239		10.657		6.2		3.2		25%		47%		60%		69%		77%		83%		87%		99%		1%		1%		9%		1%		90%		85%		1.06		0.02		1.02		4.18		2.55		3.99		2.67		0.19		4.56		11146.00		1.39				2.723								118926		11150.10																0.07		0.02		0.07		0.02		0.00		421.00		100.00		28.57		0.22		28.57		**Unreliable maturity from Tmax due to poor S2 yields remaining.		29.3		0.0		0.0		0.0		5.1		0.0		0.0		5.4		0.0		53.2		4.5		2.4		0.0		0.0		0.0		0.0						29.3		0.0		5.1		5.1		60.2		5.4		0.0		0.0				0.0		0.0		11150.10		0.01540		0.00998		0.000379

				S69		120857				24123		B		Mariana Trust 12X-20G2		MB3		11083.25		rod		Horizontal		CO2		5000		Static		10.7877		10.705		7.7		1.4		29%		45%		58%		69%		76%		83%		88%		99%		2%		2%		20%		2%		87%		85%		1.03		0.07				4.16		2.58		3.94		2.72		0.21		5.14		11084.15				6.64		2.738		2000		fractured		0.33		118943		11072.70																0.36		0.10		0.21		0.02		0.10		446.00		58.33		5.56		0.32		27.78		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.6		0.0		5.3		0.0		6.4		0.0		0.0		11.5		0.0		6.1		24.5		0.0		1.7		0.0		0.0		0.0						43.6		5.3		6.4		11.7		30.6		11.5		0.9		1.7				0.0		0.9		11072.70		0.06690		0.04110				2.2595		0–12932		3580		1.737		0.183		0–14043		4783		2.170		0.173		0–15187		5979		2.372		0.171		3580		28145		4783		31953		5979		36540		5978		27312		4128		0.669		33.78		0.9975

				S69		120857				24123		B		Mariana Trust 12X-20G2		MB3		11072.70		rod		Horizontal		CO2		5000		Static		10.584		10.533		4.8		3.2		39%		59%		72%		81%		88%		92%		95%		99%		1%		1%		6%		1%		93%		93%		1.00		0.01		0.62		4.21		2.50		3.90		2.70		0.31		7.37		11072.15				9.86		2.702		2000				0.41		118943		11072.70																0.36		0.10		0.21		0.02		0.10		446.00		58.33		5.56		0.32		27.78		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.6		0.0		5.3		0.0		6.4		0.0		0.0		11.5		0.0		6.1		24.5		0.0		1.7		0.0		0.0		0.0						43.6		5.3		6.4		11.7		30.6		11.5		0.9		1.7				0.0		0.9		11072.70		0.06690		0.04110				2.3418		0–12403		3584		2.304		0.337		0–13158		4788		2.711		0.270		0–15542		5986		2.836		0.277		3584		32955		4788		36998		5986		40780		5985		30436		5904		0.626		32.03		0.9997

				S74		120854		2/9/16		19118		C		Corrine Olson 34-20		MB3		10850.75		rod		Vertical		CO2		5000		Static		8.1014		8.058		5.4		1.3		62%		81%		88%		91%		94%		95%		97%		100%		0%		0%		ND		0%		100%		96%		1.05		0.00																10851.05		5.3		5.1		2.72		1800						122060		10848.00																0.27		0.01		0.12		0.13		0.00		442.00		44.44		48.15		0.08		3.70		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).																																												0.0

				S74		120854				29211		D		Doll 12-14PH		MB3		10606.00		rod		Horizontal		CO2		5000		Static		9.970		9.853		11.7		1.4		21%		38%		53%		65%		75%		81%		85%		100%		41%		25%		ND		39%		91%		72%		1.26		0.75		1.83																												120807		10603.20		Horizontal		16.58		2.53		15.85		2.64		0.73		4.41		0.28		0.03		0.12		0.05		0.10		444.00		42.86		17.86		0.20		10.71		**Unreliable maturity from Tmax due to poor S2 yields remaining.		54.3						3.7				1.4				5.2		8.8		5.3		20.5		0.0										0.0		0.0		54.3		3.7		1.4		5.1		25.8		14.0		0.8				0.0				0.8		10603.20		0.02160		0.01210		0.000379

				S74		120854				29211		D		Doll 12-14PH		MB3		10606.00		rod		Horizontal		CO2		5000		Static		11.085		10.967		10.7		0.8		28%		45%		56%		66%		75%		82%		84%		100%		42%		24%		ND		40%		90%		67%		1.35		0.56		1.83																												120807		10603.20		Horizontal		16.58		2.53		15.85		2.64		0.73		4.41		0.28		0.03		0.12		0.05		0.10		444.00		42.86		17.86		0.20		10.71		**Unreliable maturity from Tmax due to poor S2 yields remaining.		54.3						3.7				1.4				5.2		8.8		5.3		20.5		0.0										0.0		0.0		54.3		3.7		1.4		5.1		25.8		14.0		0.8				0.0				0.8		10603.20		0.02160		0.01210				2.2595		0–12932		3580		1.737		0.183		0–14043		4783		2.170		0.173		0–15187		5979		2.372		0.171		3580		28145		4783		31953		5979		36540		5978		27312		4128		0.669		33.78		0.9975

				S74		120854				27366		E		Grover 11-3TFH		MB3		10681.20		rod		Vertical		CO2		5000		Static		5.57673		5.5151		11.1		0.2		65%		79%		85%		90%		93%		96%		98%		100%		4%		0%		ND		4%		100%		97%		1.03		0.05																														120829		10685.10		Horizontal		16.89		2.58		16.26		2.68		0.63		3.72		0.28		0.02		0.39		0.14		0.10		354.00		139.29		50.00		0.05		7.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.7						7.7				3.0				7.1		1.8		12.6		22.1		0.0										1.2		0.0		43.7		7.7		3.0		10.7		34.7		8.9		0.9				1.2				0.9		10685.10		0.02420		0.01360				2.3418		0–12403		3584		2.304		0.337		0–13158		4788		2.711		0.270		0–15542		5986		2.836		0.277		3584		32955		4788		36998		5986		40780		5985		30436		5904		0.626		32.03		0.9997

				S177		118928		10/21/14		18511		F		Mylo Wolding 14-11		MB3		10603.00		rod		Vertical		CO2		5000		Static		10.1836		10.1329		5.0		0.3		60%		79%		88%		93%		95%		97%		98%		100%		4%		20%		ND		4%		91%		99%		0.92		0.09																														120850		10596.20		Horizontal														0.13		0.03		0.08		0.08		0.10		441.00		61.54		61.54		0.27		23.08		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.3						8.4				4.7				7.3		2.1		18.7		12.0		0.0										2.7		0.0		43.3		8.4		4.7		13.1		30.7		9.4		0.8				2.7				0.8		10596.20		0.01620		0.01070		0.000230

														Median		MB3		10961.73																		1.37		0.32		0.49		0.60		0.70		0.78		0.84		0.88		1.00		0.04		0.02		0.08		0.04		0.91		0.86		1.05		0.07																																10960.35		0.00		16.58		2.55		15.85		2.66		0.68		4.07		0.28		0.03		0.12		0.05		0.10		442.00		58.33		28.57		0.22		23.08		0.00		43.58		0.00		2.67		1.85		5.76		0.68		0.00		6.26		0.89		9.36		20.51		0.00		0.85		0.00		0.02		0.00		0.60		0.00		43.60		4.50		4.91		7.88		30.65		10.45		0.83		0.85		0.60		0.00		0.80		10878.90		0.02		0.01

														Mean		MB3		10895.94																		1.47		0.40		0.58		0.69		0.77		0.84		0.88		0.91		1.00		0.11		0.08		0.09		0.11		0.93		0.87		1.08		0.19																																10893.68		0.00		15.85		2.57		15.29		2.66		0.57		3.47		0.23		0.04		0.15		0.06		0.07		428.78		71.96		29.29		0.21		18.67		0.00		42.65		0.00		2.67		2.94		5.76		1.30		0.00		7.34		2.68		20.07		16.64		0.60		0.85		0.00		0.02		0.00		0.98		0.00		42.65		4.26		4.17		8.44		37.33		10.01		0.65		0.85		0.98		0.00		0.64		10866.66		0.03		0.02

														SD		MB3		250.66																		1.08		0.17		0.17		0.14		0.12		0.09		0.07		0.06		0.01		0.17		0.11		0.08		0.16		0.04		0.11		0.13		0.27																																251.00		0.00		1.66		0.06		1.41		0.02		0.26		1.47		0.11		0.03		0.10		0.05		0.05		29.78		33.61		20.04		0.10		10.40		0.00		9.50		0.00		3.08		3.55		0.76		1.74		0.00		2.69		3.86		20.99		8.42		1.11		0.98		0.00		0.03		0.00		1.28		0.00		9.50		3.12		2.04		3.65		14.41		3.39		0.40		0.98		1.28		0.00		0.40		264.71		0.02		0.01

														RSD		MB3		2.3%																		73.5%		43.6%		29.7%		21.0%		14.9%		10.6%		7.8%		6.1%		0.6%		154.4%		130.1%		95.2%		152.0%		4.8%		12.8%		12.2%		145.3%																																2.3%		0.0%		10.5%		2.3%		9.2%		0.9%		46.7%		42.3%		48.9%		86.6%		66.7%		81.2%		75.0%		6.9%		46.7%		68.4%		45.8%		55.7%		0.0%		22.3%		0.0%		115.5%		120.8%		13.3%		133.7%		0.0%		36.6%		144.0%		104.6%		50.6%		185.2%		115.5%		0.0%		115.5%		0.0%		131.4%		0.0%		22.3%		73.2%		48.9%		43.2%		38.6%		33.8%		62.1%		115.5%		131.4%		0.0%		62.1%		2.4%		72.1%		73.3%

														min		MB3		10603.00																		0.20		0.21		0.38		0.53		0.65		0.75		0.81		0.84		0.99		0.00		0.00		0.00		0.00		0.87		0.67		0.92		0.00																																10596.20		0.00		13.37		2.53		13.19		2.64		0.18		1.32		0.07		0.01		0.07		0.02		0.00		354.00		42.86		5.56		0.05		3.70		0.00		29.26		0.00		0.00		0.00		5.10		0.00		0.00		5.24		0.00		5.27		4.54		0.00		0.00		0.00		0.00		0.00		0.00		0.00		29.26		0.00		1.37		5.07		25.80		5.40		0.00		0.00		0.00		0.00		0.00		10596.20		0.02		0.01

														max		MB3		11155.50																		3.23		0.65		0.81		0.88		0.93		0.95		0.97		0.98		1.00		0.42		0.25		0.20		0.40		1.00		0.99		1.35		0.75																																11155.50		0.00		16.89		2.65		16.26		2.69		0.73		4.41		0.36		0.10		0.39		0.14		0.10		446.00		139.29		61.54		0.32		28.57		0.00		54.27		0.00		5.34		8.40		6.42		4.71		0.00		11.49		8.79		53.22		24.45		2.40		1.70		0.00		0.05		0.00		2.70		0.00		54.27		8.40		6.40		13.11		60.20		14.00		0.92		1.70		2.70		0.00		0.90		11150.10		0.07		0.04

														n		MB3		10																		9		9		9		9		9		9		9		9		9		9		9		4		9		9		9		9		9																																10		0		4		4		4		4		4		4		9		9		9		9		9		9		9		9		9		9		0		8		4		4		8		4		8		4		8		8		8		8		8		4		4		4		4		4		4		8		8		8		8		8		8		8		4		4		4		8		8		8		8

				S174		118945		10/13/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB4		11141.50		rod		Vertical		CO2		5000		Static		11.2619		11.229		2.9		1.3		25%		37%		46%		54%		61%		66%		71%		96%		3%		3%		4%		3%		75%		68%		1.10		0.06		1.96		4.27		2.63		4.15		2.71		0.12		2.81		11142.00		3.07				2.728								118924		11141.50																0.19		0.01		0.06		0.12		0.02		442.00		31.58		63.16		0.14		5.26		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).																																												0.0																						0.000260

				S73B		120832		2/4/16		24123		B		Mariana Trust 12X-20G2		MB4		11067.10		rod		Vertical		CO2		5000		Static		11.8524		11.841		1.0		0.4		37%		53%		64%		71%		78%		83%		87%		97%		4%		5%		40%		5%		78%		87%		0.90		0.14		0.48		4.51		2.63		4.39		2.70		0.12		2.62		11068.15				2.27		2.703		2000				0.08		118942		11070.50																0.38		0.01		0.17		0.07		0.04		440.00		44.74		18.42		0.06		2.63		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).																																												0.0																						0.000283

				S53		120797		10/26/15		24123		B		Mariana Trust 12X-20G2		MB4		11070.50		rod		Vertical		CO2		5000		Static		9.4309		9.375		5.9		3.7		38%		57%		71%		81%		88%		92%		94%		99%		0%		1%		2%		1%		92%		93%		0.99		0.01				3.88		2.42		3.51		2.67		0.37		9.41		11070.35				10.02		2.73		2000				0.4		118942		11070.50																0.38		0.01		0.17		0.07		0.04		440.00		44.74		18.42		0.06		2.63		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).																																												0.0																						0.000237

														Median		MB4		11070.50																		1.31		0.37		0.53		0.64		0.71		0.78		0.83		0.87		0.97		0.03		0.03		0.04		0.03		0.78		0.87		0.99		0.06		1.22		4.27		2.63		4.15		2.70		0.12		2.81																		11070.50		0.00		0.00		0.00		0.00		0.00		0.00				0.38		0.01		0.17		0.07		0.04		440.00		44.74		18.42		0.06		2.63		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														Mean		MB4		11093.03																		1.80		0.33		0.49		0.60		0.69		0.76		0.80		0.84		0.97		0.03		0.03		0.16		0.03		0.82		0.83		1.00		0.07		1.22		4.22		2.56		4.02		2.69		0.20		4.95																		11094.17		0.00		0.00		0.00		0.00		0.00		0.00				0.32		0.01		0.13		0.09		0.03		440.67		40.35		33.33		0.08		3.51		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														SD		MB4		42.01																		1.72		0.07		0.11		0.13		0.14		0.14		0.13		0.12		0.02		0.02		0.02		0.21		0.02		0.09		0.13		0.10		0.06		1.05		0.32		0.12		0.45		0.02		0.14		3.87																		40.99		0.00		0.00		0.00		0.00		0.00		0.00				0.11		0.00		0.06		0.03		0.01		1.15		7.60		25.83		0.05		1.52		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														RSD		MB4		0.4%																		95.7%		22.5%		21.8%		20.8%		19.9%		18.3%		16.2%		14.4%		1.7%		73.2%		79.8%		134.7%		76.9%		11.4%		15.7%		10.1%		94.1%		85.8%		7.5%		4.8%		11.2%		0.8%		70.7%		78.2%																		0.4%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				34.6%		0.0%		47.6%		33.3%		34.6%		0.3%		18.8%		77.5%		59.8%		43.3%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

														min		MB4		11067.10																		0.37		0.25		0.37		0.46		0.54		0.61		0.66		0.71		0.96		0.00		0.01		0.02		0.01		0.75		0.68		0.90		0.01		0.48		3.88		2.42		3.51		2.67		0.12		2.62																		11070.50		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.19		0.01		0.06		0.07		0.02		440.00		31.58		18.42		0.06		2.63		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														max		MB4		11141.50																		3.70		0.38		0.57		0.71		0.81		0.88		0.92		0.94		0.99		0.04		0.05		0.40		0.05		0.92		0.93		1.10		0.14		1.96		4.51		2.63		4.39		2.71		0.37		9.41																		11141.50		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.38		0.01		0.17		0.12		0.04		442.00		44.74		63.16		0.14		5.26		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														n		MB4		3																		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		3		2		3		3		3		3		3		3																		3		0		0		0		0		0		0		0		3		3		3		3		3		3		3		3		3		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				S55B		120797		10/28/15		29211		D		Doll 12-14PH		MB5		10589.75		rod		Vertical		CO2		5000		Static		5.185		5.151		6.6		0.2		23%		39%		50%		57%		62%		66%		69%		100%		1%		1%		ND		1%		78%		67%		1.16		0.01																														120801		10589.75		Horizontal		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		**Unreliable maturity from Tmax due to poor S2 yields remaining.		42.8						3.5				0.0				3.0		5.8		5.9		21.1		16.0										0.0		1.6		42.8		3.5		0.0		3.5		43.0		8.8		0.5				0.0				2.1		10589.75		0.01780		0.01320		0.000237

										29211		D		Doll 12-14PH		MB5		10595.20		rod		Vertical		CO2		5000		Static				9.99842				0.4		31%		48%		61%		69%		78%		86%		89%		100%		4%		1%		ND		4%		98%		86%		1.13		0.06																														120801		10589.75		Horizontal		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		**Unreliable maturity from Tmax due to poor S2 yields remaining.		42.8						3.5				0.0				3.0		5.8		5.9		21.1		16.0										0.0		1.6		42.8		3.5		0.0		3.5		43.0		8.8		0.5				0.0				2.1		10589.75		0.01780		0.01320

														Median		MB5		10592.48																		0.29		0.27		0.44		0.55		0.63		0.70		0.76		0.79		1.00		0.03		0.01		0.00		0.02		0.88		0.77		1.15		0.03		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00		120801.00		10589.75		0.00		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		0.00		42.77		0.00		0.00		3.50		0.00		0.00		0.00		2.99		5.79		5.88		21.06		16.01		0.00		0.00		0.00		0.00		0.00		1.56		42.77		3.50		0.00		3.50		43.00		8.80		0.47		0.00		0.00		0.00		2.10		10589.75		0.02		0.01

														Mean		MB5		10592.48																		0.29		0.27		0.44		0.55		0.63		0.70		0.76		0.79		1.00		0.03		0.01		0.00		0.02		0.88		0.77		1.15		0.03		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00		120801.00		10589.75		0.00		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		0.00		42.77		0.00		0.00		3.50		0.00		0.00		0.00		2.99		5.79		5.88		21.06		16.01		0.00		0.00		0.00		0.00		0.00		1.56		42.77		3.50		0.00		3.50		43.00		8.80		0.47		0.00		0.00		0.00		2.10		10589.75		0.02		0.01

														SD		MB5		3.85																		0.12		0.06		0.07		0.07		0.09		0.12		0.14		0.14		0.00		0.02		0.00		0.00		0.02		0.14		0.14		0.02		0.03		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														RSD		MB5		0.0%																		41.5%		22.1%		15.3%		13.3%		13.5%		16.6%		18.5%		18.2%		0.0%		87.4%		10.6%		0.0%		88.7%		16.1%		17.6%		1.6%		88.7%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

														min		MB5		10589.75																		0.20		0.23		0.39		0.50		0.57		0.62		0.66		0.69		1.00		0.01		0.01		0.00		0.01		0.78		0.67		1.13		0.01		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00		120801.00		10589.75		0.00		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		0.00		42.77		0.00		0.00		3.50		0.00		0.00		0.00		2.99		5.79		5.88		21.06		16.01		0.00		0.00		0.00		0.00		0.00		1.56		42.77		3.50		0.00		3.50		43.00		8.80		0.47		0.00		0.00		0.00		2.10		10589.75		0.02		0.01

														max		MB5		10595.20																		0.37		0.31		0.48		0.61		0.69		0.78		0.86		0.89		1.00		0.04		0.01		0.00		0.04		0.98		0.86		1.16		0.06		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00		120801.00		10589.75		0.00		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		0.00		42.77		0.00		0.00		3.50		0.00		0.00		0.00		2.99		5.79		5.88		21.06		16.01		0.00		0.00		0.00		0.00		0.00		1.56		42.77		3.50		0.00		3.50		43.00		8.80		0.47		0.00		0.00		0.00		2.10		10589.75		0.02		0.01

														n		MB5		2																		2		2		2		2		2		2		2		2		2		2		2		0		2		2		2		2		2		0		0		0		0		0		0				0		0		0		0		0		0		0		2		2		0		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		0		2		0		0		2		0		2		0		2		2		2		2		2		0		0		0		0		2		2		2		2		2		2		2		2		2		0		2		0		2		2		2		2

										24123		B		Mariana Trust 12X-20G2		UBS		11056.90		rod		Horizontal		CO2		5000		Static		8.5216		8.429		10.9		13.9		9%		16%		21%		27%		31%		35%		38%		60%		52%		55%		29%		47%		53%		32%		1.66		0.78				3.77		2.23		3.50		2.41		0.27		7.23		11056.20		10.29				2.465						9.5		118939		11056.90																10.66		0.11		12.28		0.10		0.16		458.00		115.20		0.94		0.01		1.03		***High temperature S2 shoulder		69.6		8.0		0.0		0.0		0.0		0.0		0.0		15.0		1.2		0.3		3.7		0.0		0.0		0.0		0.0		0.0						69.6		8.0		0.0		8.0		3.9		16.2		2.2		0.0				0.0		2.2		11056.90		0.00384		0.00299

										24123		B		Mariana Trust 12X-20G2		UBS		11053.20		rod		Horizontal		CO2		5000		Static		6.7141		6.6579		8.4		11.8		11%		18%		24%		30%		35%		39%		43%		67%		55%		57%		26%		50%		57%		34%		1.68		0.83		3.91		3.04		2.19		2.86		2.33		0.18		5.91		11052.55		9.97				2.426						11.16		118939		11056.90																10.66		0.11		12.28		0.10		0.16		458.00		115.20		0.94		0.01		1.03		***High temperature S2 shoulder		69.6		8.0		0.0		0.0		0.0		0.0		0.0		15.0		1.2		0.3		3.7		0.0		0.0		0.0		0.0		0.0						69.6		8.0		0.0		8.0		3.9		16.2		2.2		0.0				0.0		2.2		11056.90		0.00384		0.00299

										19118		C		Corrine Olson 34-20		UBS		10819.20		rod		Horizontal		CO2		5000		Static		5.45				0.0		8.8		3%		5%		6%		8%		9%		10%		11%		18%		62%		62%		33%		38%		18%		4%		4.29		1.09																10812.40		0.2		0.1		2.69		1800						122058		10819.20																10.15		0.14		27.91		0.10		0.05		448.00		274.98		0.99		0.00		1.38																																														0.0

										19118		C		Corrine Olson 34-20		UBS		10816.93		rod		Horizontal		CO2		5000		Static		10.066		10.041		2.5		7.6		4%		6%		8%		9%		11%		12%		13%		24%		90%		83%		63%		69%		18%		2%		10.85		0.95		7.04														10812.40		0.2		0.1		2.69		1800						122058		10819.20																10.15		0.14		27.91		0.10		0.05		448.00		274.98		0.99		0.00		1.38																																														0.0

				S97		120852		6/29/16		29211		D		Doll 12-14PH		UBS		10586.00		rod		Horizontal		CO2		5000		Static		9.158		9.078		8.7		8.9		8%		13%		17%		20%		22%		25%		27%		47%		83%		74%		25%		62%		51%		5%		11.29		1.19		11.05																												120799		10587.00		Horizontal														14.16		0.09		27.19		0.03		0.14		449.00		192.02		0.21		0.00		0.64				63.1						4.7				0.0				10.8		10.1		0.0		4.2		0.0										0.0		1.7		63.1		4.7		0.0		4.7		4.2		20.9		5.3				0.0				7.0		10587.00		0.00431		0.00312		0.000350

				S87B		122061		4/6/16		29211		D		Doll 12-14PH		UBS		10586.00		rod		Horizontal		CO2		5000		Static		9.979		9.913		6.6		9.1		5%		9%		11%		14%		16%		18%		20%		35%		79%		72%		44%		61%		38%		5%		7.33		0.86		11.05																												120799		10587.00		Horizontal														14.16		0.09		27.19		0.03		0.14		449.00		192.02		0.21		0.00		0.64				63.1						4.7				0.0				10.8		10.1		0.0		4.2		0.0										0.0		1.7		63.1		4.7		0.0		4.7		4.2		20.9		5.3				0.0				7.0		10587.00		0.00431		0.00312

				S177B		118927		10/22/14		18511		F		Mylo Wolding 14-11		UBS		10576.25		rod		Horizontal		CO2		5000		Static		7.5374		7.5236		1.8		10.3		4%		6%		7%		8%		9%		10%		11%		18%		51%		67%		37%		43%		21%		8%		2.54		1.02																														120840		10576.05		Horizontal														14.98		0.11		52.19		0.08		0.13		443.00		348.40		0.53		0.00		0.73				52.6						7.2				0.0				6.9		5.3		0.8		12.3		0.0										10.8		0.0		52.6		7.2		0.0		7.2		13.1		12.2		4.1				10.8				4.1		10576.05		0.00708		0.00434

				S177B		118928				27366		E		Grover 11-3TFH		UBS-MB5		10652.10		rod		Horizontal		CO2		5000		Static		6.3717		6.3108		9.6		4.7		5%		10%		14%		18%		22%		26%		29%		50%		51%		57%		23%		44%		45%		24%		1.89		1.00																														120820		10652.10		Horizontal		18.20		2.41		18.14		2.42		0.05		0.29		10.58		0.06		29.15		0.14		0.12		443.00		275.52		1.32		0.00		0.57				29.7						16.1				2.3				13.2		9.7		1.0		15.9		0.0										3.4		0.0		29.7		16.1		2.3		18.4		16.9		22.8		8.8				3.4				8.8		10652.10		0.00502		0.00324		0.000130

				S180		118925		11/12/14								UBS		10734.52																		9.01		0.05		0.09		0.13		0.16		0.19		0.21		0.23		0.41		0.59		0.65		0.31		0.49		0.41		0.07		3.41		0.98																																10735.65		0.00		18.20		2.41		18.14		2.42		0.05		0.29		10.66		0.11		27.55		0.10		0.14		448.50		233.50		0.94		0.00		0.88		0.00		63.09		8.01		0.00		4.70		0.00		0.00		0.00		11.99		7.49		0.26		4.19		0.00		0.00		0.00		0.00		0.00		1.70		0.85		63.09		7.60		0.00		7.60		4.20		18.55		4.70		0.00		1.70		0.00		5.55		10619.55		0.00		0.00		0.000130

				S174B		118944		10/14/14								UBS		10768.32																		9.40		0.06		0.10		0.14		0.17		0.19		0.22		0.24		0.40		0.65		0.66		0.35		0.52		0.38		0.14		5.19		0.97																																10769.29		0.00		18.20		2.41		18.14		2.42		0.05		0.29		11.94		0.11		27.01		0.09		0.12		449.50		223.54		0.77		0.00		0.92		0.00		57.96		8.01		0.00		5.45		0.00		0.39		0.00		11.95		6.27		0.39		7.31		0.00		0.00		0.00		0.00		0.00		3.55		0.85		57.95		8.12		0.39		8.51		7.70		18.20		4.66		0.00		3.55		0.00		5.22		10752.66		0.00		0.00		0.001610

				S179		118943		11/4/14								UBS		202.23																		2.75		0.03		0.05		0.07		0.08		0.10		0.11		0.12		0.19		0.16		0.10		0.13		0.11		0.17		0.14		4.09		0.14																																202.82		0.00		0.00		0.00		0.00		0.00		0.00				2.09		0.03		12.39		0.04		0.04		5.78		83.71		0.40		0.00		0.33		0.00		15.18		0.00		0.00		5.95		0.00		0.96		0.00		3.11		4.32		0.43		5.37		0.00		0.00		0.00		0.00		0.00		5.09		0.98		15.17		4.19		0.96		5.10		5.78		3.99		2.45		0.00		5.09		0.00		2.78		237.20		0.00		0.00		0.001610

				S70		120828		1/28/16								UBS		1.9%																		29.3%		42.9%		46.2%		49.4%		50.6%		51.5%		52.0%		52.2%		47.7%		24.6%		15.2%		37.9%		21.2%		44.0%		94.9%		78.9%		14.6%																																1.9%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				17.5%		25.1%		45.9%		44.5%		37.5%		1.3%		37.4%		52.6%		57.3%		35.8%		0.0%		26.2%		0.0%		0.0%		109.2%		0.0%		244.9%		0.0%		26.0%		68.8%		108.4%		73.5%		0.0%		0.0%		0.0%		0.0%		0.0%		143.4%		115.5%		26.2%		51.7%		244.9%		59.9%		75.1%		21.9%		52.7%		0.0%		143.4%		0.0%		53.3%		2.2%		25.9%		15.7%		0.000387

				S50		120796		10/20/15								UBS		10576.25																		4.74		0.03		0.05		0.06		0.08		0.09		0.10		0.11		0.18		0.51		0.55		0.23		0.38		0.18		0.02		1.66		0.78																																10576.05		0.00		18.20		2.41		18.14		2.42		0.05		0.29		10.15		0.06		12.28		0.03		0.05		443.00		115.20		0.21		0.00		0.57		0.00		29.71		8.01		0.00		0.00		0.00		0.00		0.00		6.89		1.21		0.00		3.66		0.00		0.00		0.00		0.00		0.00		0.00		0.00		29.71		4.70		0.00		4.70		3.90		12.20		2.22		0.00		0.00		0.00		2.20		10576.05		0.00		0.00		0.000608

				S57		120796		10/29/15								UBS		11056.90																		13.95		0.11		0.18		0.24		0.30		0.35		0.39		0.43		0.67		0.90		0.83		0.63		0.69		0.57		0.34		11.29		1.19																																11056.90		0.00		18.20		2.41		18.14		2.42		0.05		0.29		14.98		0.14		52.19		0.14		0.16		458.00		348.40		1.32		0.01		1.38		0.00		69.64		8.01		0.00		16.10		0.00		2.34		0.00		15.00		10.12		1.01		15.89		0.00		0.00		0.00		0.00		0.00		10.80		1.70		69.60		16.10		2.34		18.44		16.90		22.80		8.78		0.00		10.80		0.00		8.80		11056.90		0.01		0.00		0.000608

																UBS		8																		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8																																8		0		1		1		1		1		1		1		8		8		8		8		8		8		8		8		8		8		0		6		2		2		6		2		6		2		6		6		6		6		6		2		2		2		2		4		4		6		6		6		6		6		6		6		2		4		2		6		6		6		6

				S180B		118924		11/13/14

				S175B		118941		10/16/14

				S179B		118942		11/5/14

				S70B		120802		2/3/16																																																																																																																																																																																																		0.000359

				S73		120803		2/3/16																																																																																																																																																																																																		0.000359

				S99		120841		8/16/16																																																																																																																																																																																																		0.000144

				C135		122058		7/11/13

				S87		122056		4/5/16

				S178		118939		11/3/14																																																																																																																																																																																																		0.000090

				S178B		118938		10/24/14																																																																																																																																																																																																		0.000090

				S50B		120795		10/21/15																																																																																																																																																																																																		0.000090

				S59		120795		10/30/15																																																																																																																																																																																																		0.000090

				S98B		120820		8/15/16																																																																																																																																																																																																		0.000167

				n		102

				NOTES

				The definition of crude oil in all cases is based on the measurement of C7 to C34 hydrocarbons by GC/FID.

				These values include the weight loss after CO2 exposure, and would include oil, water, etc.

				mg oil per gram rock estimated by adding the mass of oil in each CO2 fraction and the oil recovered from the residue.  The values are useful estimates, but not highly accurate.  Note that substantial losses from the Middle Bakken samples mean these values represent only a fraction of the original oil.

				cumulative oil recovered during the CO2 exposures.   100% recovery is based on exhaustive solvent extraction of the rock after CO2 eposure.  The total % oil recovered during the CO2 exposure (the % at 24 hours) is a pretty accurate number.

				These values try to describe the relative recovery rates of lower vs higher MW HCs.  A higher value in the 0-7 fraction vs. the 7-24 hour fraction vs. the unextracted (by CO2) residue indicates a preference to recover low MW vs. high MW HCs.  However, many of the Three Forks and all Middle Bakken facies were so depleted in low MWs that the comparisons may not be valid.

				low to high MW selectivity is a measure of whether the lower MW HCs (represented by C7-C12) are recovered faster than the thigher MW HCs (represented by C18-C30.  A value close to 1 indicates all MWs were recovered at a similar rate.   A value of ca. 1.5 or greater indicates a significantlly faster rate of recovery for the low MW HCs than the high MW HCs.  As for the previous comment, the Three Forks and Middle Bakken results may be skewed from the lack of lower MW HCs.  However, the UBS and LBS values should be valid.

				This "aging" factor compares the fraction of lower MW HCs (C7-C12) in the recovered oil to the same fraction in a Bakken crude oil.  A value of ca. 1 means the rock was pretty "fresh" and that the C7-C34 MW distributions are like those in the crude oil.  The lower the value is, the more loss of lower MW HCs has occured during collection,  storage, etc.

				The HC concentrations in these rocks were very low, which could reduce the accuracy of the extraction/recovery results.

				Green higlight means the Rock-Eval was done at the same depth as the extracted rock.

				These rows are extra rows of rock property data for the indicated CO2 plug sample because two or more samples were used for rock property analyses.

				Green STAR number indicates that a sample from the same depth was extracted and had rock property analyses performed.

				Dark orange STAR number indicates that a sample from a different depth was used to correlate rock property analyses.

				Purple indicates that the sample data are from well file – Weatherford Laboratories.

				Light blue indicates that the sample data are from well file – Core Laboratories.





CO2, 5000 by facie cond,2

		

																																																																																																				TOC/Rock Eval by Core Laboratories																																																																																				Triaxial Compression Testing

																																																																																																		:																								X-ray diffraction (XRD) results, wt%																																																																Elastic Parameters																								Mohr–Coulomb Analysis

								Date																		pressure		static/		rock wt		rock wt		mg extracted		mg oil/		% recovery at time (hours)																% C7-C12 vs.		Aromatic-		Porosity: Post-CO2 Extraction												Porosity from Well File																		Porosity: 30-mm Plug												TOC		S1		S2		S3 CO2		S3 CO		Tmax		HI		OI		PI		OSI				Minerals																																				Categorized																		HPMI/MIPC by Core Laboratories										Rebound 1								Rebound 2								Rebound 3								Pressure 1				Pressure 2				Pressure 3				Final Pressure				Calculations

				Page #		CO2 Plug STAR #		Extracted		NDIC Well No.		well		Well name		Facie		CO2 plug depth, ft		Shape		CO2 Plug orientation		fluid		psi		dynamic		before, g		after, g		/g rock		g rock		1		2		3		4		5		6		7		24		crude oil		Aliphatic ratio		Scanned Bulk Volume, cm3		Bulk Density, g/cm3		Average Grain Volume, cm3		Average Grain Density, g/cm3		Average Pore Volume, cm3		Average Effective Porosity, %		Rock Depth, ft		Porosity at Ambient, %		Porosity at pressure, %		Grain Density, g/cm3		Pressure, psi		Note		TOC from well file, wt%		Rock Properties STAR #		Rock Properties Plug Orientation		Scanned Bulk Volume, cm3		Bulk Density, g/cm3		Average Grain Volume, cm3		Average Grain Density, g/cm3		Average Pore Volume, cm3		Average Effective Porosity, %		wt%		mg HC/g		mg HC/g		mg CO2/g		mg CO/g		°C		S2x100/TOC		S3x100/TOC		S1/(S1+S2)		S1x100/TOC		Contract Lab Comments		Quartz		Sanidine		Microcline		Orthoclase		Anorthite		Albite		Kaolinite		Illite		Chlorite		Calcite		Dolomite		Ankerite		Gypsum		Epsomite		Halite		Sylvite		Muscovite		Rutile		Quartz		Feldspar		Carbonates		Clays		Pyrite		Evaporites		Micas		Sulfates		Accessory Mineral		Depth, ft		R35, µm		Mean Throat Radius, µm		Max Sb Pc		Triaxial L:D Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Residual Strength, psi		Cohesion, psi		Slope		Friction Angle, °		R2

				S170		118932		9/21/14		20172		A		Fort Berthold 148-95-23D-14-1H		3F5		11219.90		rod		Horizontal		CO2		5000		Static		10.5364		10.421		11.0		3.5		35%		56%		69%		79%		86%		91%		95%		100%		0.02		0.9		4.10		2.54		3.78		2.76		0.32		7.76																118932																0.20		0.11		0.19		0.05		0.10		442.00		95.00		25.00		0.37		55.00		****S2 shoulder(s)		14.1		0.0		5.4		0.0		2.4		0.0		0.0		4.9		4.9		0.0		68.3		0.0		0.0		0.0		0.0		0.0						14.1		7.8		68.3		9.8		0.0		0.0				0.0		0.0		11219.90		0.06580		0.03700		0.001830																																																				0.00 means not detected

				S170B		118950		9/22/14		24123		B		Mariana Trust 12X-20G2		3F5		11138.70		rod		Horizontal		CO2		5000		Static		10.3918		10.2351		15.1		1.3		24%		45%		62%		74%		84%		90%		94%		100%		0.04		0.74		4.02		2.55		3.74		2.75		0.29		7.10		11138.10				10.47		2.79		2000				0.12		118950																0.18		0.04		0.10		0.06		0.00		438.00		55.56		33.33		0.29		22.22		**Unreliable maturity from Tmax due to poor S2 yields remaining.		20.3		11.7		0.0		0.0		0.0		4.9		0.0		14.9		3.0		0.0		10.3		33.7		0.0		0.6		0.6		0.0						20.3		16.6		44.0		17.9		0.0		0.6				0.6		0.0		11138.70		0.02680		0.01410		0.000760

														Median		3F5		11179.30																		2.41		0.30		0.51		0.66		0.77		0.85		0.91		0.95		1.00		0.03		0.82		4.06		2.55		3.76		2.75		0.30		7.43																		0.00		0.00		0.00		0.00		0.00		0.00				0.19		0.08		0.15		0.06		0.05		440.00		75.28		29.17		0.33		38.61		0.00		17.19		5.83		2.70		0.00		1.20		2.45		0.00		9.92		3.94		0.00		39.32		16.85		0.00		0.30		0.31		0.00		0.00		0.00		17.19		12.20		56.15		13.85		0.00		0.30		0.00		0.30		0.00		11179.30		0.05		0.03

														Mean		3F5		11179.30																		2.41		0.30		0.51		0.66		0.77		0.85		0.91		0.95		1.00		0.03		0.82		4.06		2.55		3.76		2.75		0.30		7.43																		0.00		0.00		0.00		0.00		0.00		0.00				0.19		0.08		0.15		0.06		0.05		440.00		75.28		29.17		0.33		38.61		0.00		17.19		5.83		2.70		0.00		1.20		2.45		0.00		9.92		3.94		0.00		39.32		16.85		0.00		0.30		0.31		0.00		0.00		0.00		17.19		12.20		56.15		13.85		0.00		0.30		0.00		0.30		0.00		11179.30		0.05		0.03

														SD		3F5		57.42																		1.56		0.08		0.08		0.06		0.03		0.02		0.01		0.00		0.00		0.01		0.11		0.05		0.00		0.03		0.01		0.02		0.46																		0.00		0.00		0.00		0.00		0.00		0.00				0.01		0.05		0.06		0.01		0.07		2.83		27.89		5.89		0.06		23.18		0.00		4.40		8.24		3.82		0.00		1.70		3.46		0.00		7.07		1.32		0.00		41.03		23.83		0.00		0.42		0.44		0.00		0.00		0.00		4.40		6.22		17.18		5.73		0.00		0.42		0.00		0.42		0.00		57.42		0.03		0.02

														RSD		3F5		0.5%																		64.6%		25.6%		15.7%		8.4%		4.3%		2.0%		1.0%		0.5%		0.0%		39.0%		13.9%		1.3%		0.2%		0.8%		0.3%		7.5%		6.2%																		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				7.4%		66.0%		43.9%		12.9%		141.4%		0.6%		37.1%		20.2%		17.6%		60.0%		0.0%		25.6%		141.4%		141.4%		0.0%		141.4%		141.4%		0.0%		71.3%		33.6%		0.0%		104.4%		141.4%		0.0%		141.4%		141.4%		0.0%		0.0%		0.0%		25.6%		51.0%		30.6%		41.4%				141.4%		0.0%		141.4%		0.0%		0.5%		59.6%		63.4%

														min		3F5		11138.70																		1.31		0.24		0.45		0.62		0.74		0.84		0.90		0.94		1.00		0.02		0.74		4.02		2.54		3.74		2.75		0.29		7.10																		0.00		0.00		0.00		0.00		0.00		0.00				0.18		0.04		0.10		0.05		0.00		438.00		55.56		25.00		0.29		22.22		0.00		14.08		0.00		0.00		0.00		0.00		0.00		0.00		4.92		3.00		0.00		10.31		0.00		0.00		0.00		0.00		0.00		0.00		0.00		14.08		7.80		44.00		9.80		0.00		0.00		0.00		0.00		0.00		11138.70		0.03		0.01

														max		3F5		11219.90																		3.52		0.35		0.56		0.69		0.79		0.86		0.91		0.95		1.00		0.04		0.90		4.10		2.55		3.78		2.76		0.32		7.76																		0.00		0.00		0.00		0.00		0.00		0.00				0.20		0.11		0.19		0.06		0.10		442.00		95.00		33.33		0.37		55.00		0.00		20.30		11.66		5.41		0.00		2.40		4.90		0.00		14.92		4.87		0.00		68.33		33.70		0.00		0.60		0.62		0.00		0.00		0.00		20.30		16.60		68.30		17.90		0.00		0.60		0.00		0.60		0.00		11219.90		0.07		0.04

														n		3F5		2																		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2																																2		2		2		2		2		2		2		2		2		2		0		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		0		0		2		2		2		2		2		2		0		2		2		2		2		2

										20172		A		Fort Berthold 148-95-23D-14-1H		LBS		11183.70		rod		Horizontal		CO2		5000		Static		6.8296		6.803		3.9		5.6		%		12%		17%		20%		24%		26%		29%		46%		1.35				3.04		2.23		2.84		2.39		0.20		6.48																118930																14.66		0.22		29.21		0.09		0.07		446.00		199.25		0.61		0.01		1.50		***High temperature S2 shoulder		38.8		0.0		0.0		12.4		0.0		0.0		0.0		24.9		6.9		1.6		3.7		0.0		0.0		0.0		0.4		0.0						38.8		12.4		5.3		31.8		11.4		0.4				0.0		11.4		11178.10		0.00501		0.00364

										20172		A		Fort Berthold 148-95-23D-14-1H		LBS		11178.10		rod		Horizontal		CO2		5000		Static		6.9786		6.9213		8.2		6.2		8%		13%		17%		20%		24%		26%		29%		47%		1.16		8.1		2.99		2.32		2.82		2.45		0.17		5.61																118930																																				***High temperature S2 shoulder		38.8		0.0		0.0		12.4		0.0		0.0		0.0		24.9		6.9		1.6		3.7																										0.4				0.0		11.4

										24123		B		Mariana Trust 12X-20G2		LBS		11112.65		rod		Horizontal		CO2		5000		Static		9.6073		9.545		6.5		5.1		8%		14%		18%		22%		26%		29%		32%		54%		1.01				4.06		2.35		3.86		2.47		0.20		4.89		11112.35				8.02		2.432		2000		fractured		11.59		118947																10.01		0.16		10.84		0.09		0.15		458.00		108.29		0.90		0.01		1.60		***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1		0.0		0.0		0.0		0.0		0.0						62.8		4.9		7.1		22.2		3.0		0.0				0.0		3.0		11108.00		0.00411		0.00303

										24123		B		Mariana Trust 12X-20G2		LBS		11109.20		rod		Horizontal		CO2		5000		Static		8.9608		8.8643		10.8		6.9		13%		21%		27%		33%		38%		42%		46%		66%		0.73				3.86		2.30		3.64		2.44		0.22		5.61		11110.80				8.44		2.449		2000		fractured		11.75		118947																																				***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1																										0.0				0.0		3.0

										24123		B		Mariana Trust 12X-20G2		LBS		11108.00		rod		Horizontal		CO2		5000		Static		9.3296		9.2351		10.1		7.3		11%		17%		23%		27%		31%		34%		38%		57%		1.36		3.01		4.20		2.20		3.92		2.35		0.27		6.50		11108.50				8.53		2.422		2000		fractured		10.97		118947																																				***High temperature S2 shoulder		62.8		3.3		0.0		0.0		0.0		1.6		0.8		18.7		2.7		1.0		6.1																										0.0				0.0		3.0

				S69B		120862		1/27/16		19118		C		Corrine Olson 34-20		LBS		10881.90		rod		Horizontal		CO2		5000		Static		9.25		8.91		36.8		7.5		6%		9%		12%		14%		16%		17%		19%		32%		1.31		7.01														10872.50		1.7		1.5		2.75		1800						122062																11.30		0.11		27.81		0.16		0.09		446.00		246.11		1.42		0.00		0.97																																																																0.000091

				C137		122062		7/29/13		19118		C		Corrine Olson 34-20		LBS		10881.90		rod		Horizontal		CO2		5000		Static		10.74		10.691		4.6		9.6		6%		9%		11%		13%		15%		17%		18%		33%		0.91		7.01														10872.50		1.7		1.5		2.75		1800						122062

				S88		122062		4/7/16		29211		D		Doll 12-14PH		LBS		10639.00		rod		Horizontal		CO2		5000		Static		9.007				0.0		10.7		7%		10%		13%		16%		18%		20%		21%		34%		1.00		9.86																												120818		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23		12.86		0.06		21.10		0.05		0.17		450.00		164.07		0.39		0.00		0.47				36.7						14.1				3.8				23.2		9.0		0.0		3.3		0.0										4.3		0.0		36.7		17.9		3.3		32.2		5.6				4.3				5.6		10632.80		0.00435		0.00322

				S175		118931		10/15/14		29211		D		Doll 12-14PH		LBS		10639.00		rod		Horizontal		CO2		5000		Static		8.844		8.782		6.9		8.1		6%		10%		13%		15%		18%		20%		21%		37%		0.91		9.86																												120818		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23																								36.7						14.1				3.8				23.2		9.0		0.0		3.3																												4.3				5.6								0.000080

				S176		118930		10/17/14		29211		D		Doll 12-14PH		LBS		10639.00		rod		Vertical		CO2		5000		Static		5.1777		5.0758		19.7		10.6		5%		9%		12%		15%		17%		19%		21%		37%		1.00		9.86																												120818		Horizontal		8.94		2.27		8.92		2.27		0.02		0.23																								36.7						14.1				3.8				23.2		9.0		0.0		3.3																												4.3				5.6								0.000080

				S171		118949		9/29/14		27366		E		Grover 11-3TFH		LBS		10712.00		rod		Horizontal		CO2		5000		Static		11.278		11.189		7.9		9.4		13%		21%		29%		34%		38%		42%		46%		65%		1.11																														120838		Horizontal														4.13		0.04		9.31		0.16		0.03		447.00		225.42		3.87		0.00		0.97				31.6						12.6				1.0				13.0		4.6		3.9		13.9		14.7										0.8		0.0		31.6		13.6		32.4		17.6		3.9				0.8				3.9		10712.00		0.00398		0.00280		0.000090

				S171B		118948		9/30/14		18511		F		Mylo Wolding 14-11		LBS		10632.00		rod		Horizontal		CO2		5000		Static		5.3531		5.331		4.1		10.3		2%		3%		4%		5%		5%		6%		7%		12%		0.84		11.05																												120861		Horizontal														14.47		0.10		49.08		0.10		0.16		443.00		339.18		0.69		0.00		0.69				40.7						12.7				1.8				16.1		4.5		0.0		2.3		0.0										16.1		0.0		40.7		14.5		2.3		20.6		5.8				16.1				5.8		10631.90		0.00463		0.00330		0.000090

														Median		LBS		10881.90																		7.81		0.07		0.11		0.15		0.18		0.21		0.23		0.25		0.42		1.01														5.61																														0.23		12.08		0.11		24.46		0.10		0.12		446.50		212.34		0.80		0.00		0.97		0.00		38.80		3.32		0.00		12.50		0.00		1.61		0.80		20.94		5.74		1.04		3.70		0.00		0.00		0.00		0.19		0.00		4.30		0.00		38.80		13.63		5.30		22.20		5.64		0.00		4.30		0.00		5.60		10712.00		0.00		0.00

														Mean		LBS		10893.04																		8.11		0.08		0.12		0.16		0.20		0.22		0.25		0.27		0.43		1.06														5.82																														0.23		11.24		0.12		24.56		0.11		0.11		448.33		213.72		1.31		0.01		1.03		0.00		44.85		1.99		0.00		9.24		0.00		1.91		0.48		20.45		5.80		1.03		5.15		2.93		0.00		0.00		0.19		0.00		7.07		0.00		42.13		12.67		10.08		24.88		5.93		0.16		5.96		0.00		5.83		10852.56		0.00		0.00320

														SD		LBS		233.88																		1.98		0.04		0.05		0.07		0.09		0.10		0.11		0.12		0.16		0.20														0.68																														0.00		3.92		0.07		14.60		0.04		0.06		5.24		78.38		1.30		0.00		0.44		0.00		12.61		1.82		0.00		6.41		0.00		1.45		0.44		4.04		2.68		1.22		3.36		6.56		0.00		0.00		0.27		0.00		8.02		0.00		12.04		4.80		12.61		6.71		3.28		0.22		5.87		0.00		3.16		268.31		0.00		0.00

														RSD		LBS		2.1%																		24.5%		45.4%		42.9%		43.5%		43.6%		43.1%		43.2%		43.3%		36.0%		19.3%														11.7%																														0.0%		34.9%		57.6%		59.5%		40.2%		50.8%		1.2%		36.7%		99.1%		86.9%		42.9%		0.0%		28.1%		91.3%		0.0%		69.4%		0.0%		76.1%		91.3%		19.7%		46.2%		117.9%		65.4%		223.6%		0.0%		0.0%		141.4%		0.0%		113.4%		0.0%		28.6%		37.9%		125.1%		27.0%		55.4%		136.9%		98.4%		0.0%		54.2%		2.5%		9.4%		9.8%

														min		LBS		10632.00																		5.05		0.02		0.03		0.04		0.05		0.05		0.06		0.07		0.12		0.73														4.89																														0.23		4.13		0.04		9.31		0.05		0.03		443.00		108.29		0.39		0.00		0.47		0.00		31.62		0.00		0.00		0.00		0.00		0.00		0.00		12.99		2.72		0.00		2.25		0.00		0.00		0.00		0.00		0.00		0.80		0.00		31.62		4.90		2.30		17.60		2.96		0.00		0.80		0.00		3.00		10631.90		0.00		0.0028

														max		LBS		11183.70																		10.74		0.13		0.21		0.29		0.34		0.38		0.42		0.46		0.66		1.36														6.50																														0.23		14.66		0.22		49.08		0.16		0.17		458.00		339.18		3.87		0.01		1.60		0.00		62.81		3.32		0.00		14.10		0.00		3.79		0.80		24.91		9.00		3.92		13.86		14.66		0.00		0.00		0.39		0.00		16.10		0.00		62.80		17.89		32.40		32.20		11.40		0.40		16.10		0.00		11.40		11178.10		0.01		0.0036

														n		LBS		12																		12		11		12		12		12		12		12		12		12		12		8		5		5		5		5		5		5																		0		3		3		3		3		3		3		6		6		6		6		6		6		6		6		6		6		0		10		5		5		10		5		10		5		10		10		10		10		5		2		2		2		2		3		3		5		5		5		5		5		5		5		5		10		5		5		5

				S172		118947		10/1/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB1		11177.40		rod		Vertical		CO2		5000		Static		6.912		6.886		3.8		1.0		24%		35%		43%		50%		55%		61%		65%		94%		0.17				2.60		2.65		2.50		2.75		0.10		3.72		11177.00		3.25		2.55		2.717		3430						118929																0.35		0.07		0.11		0.06		0.10		430.00		31.43		17.14		0.39		20.00		**Unreliable maturity from Tmax due to poor S2 yields remaining.		19.2		0.0		0.0		0.0		3.4		0.0		0.0		5.2		1.2		60.9		4.2		0.0		0.7		0.0		0.0		0.0						19.2		3.4		64.9		6.3		5.3		0.0				0.7		5.3		11177.40		0.00785		0.00663		0.000090

				S75		120839		2/11/16		24123		B		Mariana Trust 12X-20G2		MB1		11101.00		rod		Vertical		CO2		5000		Static		11.1833		11.141		3.8		0.5		29%		45%		57%		66%		72%		78%		83%		99%		0.10				4.24		2.63		4.06		2.74		0.17		4.12		11100.20				1.71		2.711		2000				0.14		118946																0.35		0.06		0.11		0.07		0.10		434.00		31.43		20.00		0.35		17.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		39.5		0.0		0.0		7.7		0.0		6.1		0.0		15.5		3.6		18.4		2.8		3.8		0.0		0.0		0.0		0.0						39.5		13.8		25.0		19.1		2.6		0.0				0.0		2.6		11101.00		0.00901		0.00771		0.000108

				S55		120798		10/27/15		24123		B		Mariana Trust 12X-20G2		MB1		11101.00		rod		Horizontal		CO2		5000		Static		9.4603		9.395		6.9		1.1		28%		45%		56%		66%		73%		80%		85%		98%		0.11				3.71		2.53		3.22		2.92		0.49		13.13		11100.20				1.71		2.711		2000				0.14		118946																																				**Unreliable maturity from Tmax due to poor S2 yields remaining.																																																														0.000087

														Median		MB1		11101.00																		1.03		0.28		0.45		0.56		0.66		0.72		0.78		0.83		0.98		0.11		0.00		3.71		2.63		3.22		2.75		0.17		4.12		11100.20		3.25		1.71		2.71		2000.00		0.00		0.14		118946.00																0.35		0.07		0.11		0.07		0.10		432.00		31.43		18.57		0.37		18.57		0.00		29.35		0.00		0.00		3.85		1.70		3.04		0.00		10.33		2.39		39.64		3.48		1.90		0.35		0.00		0.00		0.00		0.00		0.00		29.33		8.60		44.95		12.70		3.97		0.00		0.00		0.35		3.95		11139.20		0.01		0.0072

														Mean		MB1		11126.47																		0.87		0.27		0.42		0.52		0.61		0.67		0.73		0.78		0.97		0.12		0.00		3.52		2.60		3.26		2.80		0.25		6.99		11125.80		3.25		1.99		2.71		2476.67		0.00		0.14		118940.33																0.35		0.07		0.11		0.07		0.10		432.00		31.43		18.57		0.37		18.57		0.00		29.35		0.00		0.00		3.85		1.70		3.04		0.00		10.33		2.39		39.64		3.48		1.90		0.35		0.00		0.00		0.00		0.00		0.00		29.33		8.60		44.95		12.70		3.97		0.00		0.00		0.35		3.95		11139.20		0.01		0.0072

														SD		MB1		44.11																		0.32		0.02		0.06		0.08		0.09		0.10		0.11		0.11		0.02		0.04		0.00		0.83		0.06		0.78		0.10		0.21		5.32		44.34		0.00		0.48		0.00		825.61		0.00		0.00		9.81																0.00		0.01		0.00		0.01		0.00		2.83		0.00		2.02		0.03		2.02		0.00		14.42		0.00		0.00		5.44		2.41		4.30		0.00		7.28		1.76		30.09		0.99		2.69		0.49		0.00		0.00		0.00		0.00		0.00		14.39		7.35		28.21		9.05		1.91		0.00		0.00		0.49		1.91		54.02		0.00		0.0008

														RSD		MB1		0.4%																		37.4%		9.0%		13.8%		14.7%		15.3%		15.0%		14.7%		14.1%		2.4%		29.8%		0.0%		23.7%		2.3%		23.9%		3.5%		81.6%		76.1%		0.4%		0.0%		24.4%		0.1%		33.3%		0.0%		0.0%		0.0%																0.0%		10.9%		0.0%		10.9%		0.0%		0.7%		0.0%		10.9%		6.9%		10.9%		0.0%		49.1%		0.0%		0.0%		141.4%		141.4%		141.4%		0.0%		70.5%		73.4%		75.9%		28.3%		141.4%		141.4%		0.0%		0.0%		0.0%		0.0%		0.0%		49.1%		85.5%		62.8%		71.3%		48.2%		0.0%		0.0%		141.4%		48.3%		0.5%		9.7%		10.7%

														min		MB1		11101.00																		0.49		0.24		0.35		0.43		0.50		0.55		0.61		0.65		0.94		0.10		0.00		2.60		2.53		2.50		2.74		0.10		3.72		11100.20		3.25		1.71		2.71		2000.00		0.00		0.14		118929.00																0.35		0.06		0.11		0.06		0.10		430.00		31.43		17.14		0.35		17.14		0.00		19.15		0.00		0.00		0.00		0.00		0.00		0.00		5.18		1.15		18.37		2.79		0.00		0.00		0.00		0.00		0.00		0.00		0.00		19.15		3.40		25.00		6.30		2.62		0.00		0.00		0.00		2.60		11101.00		0.01		0.0066

														max		MB1		11177.40																		1.08		0.29		0.45		0.57		0.66		0.73		0.80		0.85		0.99		0.17		0.00		4.24		2.65		4.06		2.92		0.49		13.13		11177.00		3.25		2.55		2.72		3430.00		0.00		0.14		118946.00																0.35		0.07		0.11		0.07		0.10		434.00		31.43		20.00		0.39		20.00		0.00		39.55		0.00		0.00		7.70		3.40		6.09		0.00		15.48		3.64		60.92		4.18		3.80		0.70		0.00		0.00		0.00		0.00		0.00		39.50		13.80		64.90		19.10		5.32		0.00		0.00		0.70		5.30		11177.40		0.01		0.0077

														n		MB1		3																		3		3		3		3		3		3		3		3		3		3		0		3		3		3		3		3		3		3		1		3		3		3		0		2		3																2		2		2		2		2		2		2		2		2		2		0		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		0		0		2		2		2		2		2		2		0		2		2		2		2		2

				S59B		120798		11/2/15		20172		A		Fort Berthold 148-95-23D-14-1H		MB2		11168.60		rod		Vertical		CO2		5000		Static		9.1666		9.123		4.8		2.6		29%		43%		54%		63%		70%		75%		81%		99%		0.12		1.15		3.54		2.58		3.39		2.69		0.15		4.25		11169.05		8.8		7.02		2.720		3430						118928																0.22		0.09		0.15		0.05		0.01		432.00		68.18		22.73		0.38		40.91		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8		0.0		0.0		0.0		6.4		4.7		0.0		6.9		3.0		30.1		5.3		5.9		0.0		0.0		0.0		0.0						36.8		11.1		41.3		9.9		0.9		0.0				0.0		0.9		11168.60		0.01260		0.00802		0.000087

				S95B		120798		6/16/16		24123		B		Mariana Trust 12X-20G2		MB2		11093.65		rod		Horizontal		CO2		5000		Static		11.2971		11.23		5.9		0.8		32%		50%		60%		69%		76%		82%		86%		98%		0.14		0.80		4.43		2.54		4.16		2.70		0.27		5.99		11094.25				7.47		2.736		2000				0.28		118945																0.28		0.04		0.12		0.05		0.03		445.00		42.86		17.86		0.25		14.29		**Unreliable maturity from Tmax due to poor S2 yields remaining.		34.8		4.1		0.0		0.0		4.6		2.4		0.0		14.3		2.8		18.7		11.3		5.5		0.0		0.0		0.4		0.0						34.8		11.1		35.5		17.1		1.0		0.4				0.0		1.0		11093.65		0.01240		0.00911		0.000087

										29211		D		Doll 12-14PH		MB2		10620.00		rod		Horizontal		CO2		5000		Static		10.468		10.319		14.2		2.0		16%		30%		43%		54%		63%		71%		77%		100%		0.76		1.79																												120814		Horizontal		18.05		2.64		17.46		2.69		0.59		3.29		0.31		0.04		0.11		0.07		0.02		440.00		35.48		22.58		0.27		12.90		**Unreliable maturity from Tmax due to poor S2 yields remaining.		41.2						4.2				1.7				5.6		9.3		21.3		15.2		0.0										0.0		0.0		41.2		5.9		36.5		14.9		1.5				0.0				1.5		10628.30		0.01070

										29211		D		Doll 12-14PH		MB2		10620.00		rod		Horizontal		CO2		5000		Static		10.732		10.596		12.7		1.4		15%		31%		44%		54%		63%		72%		78%		100%		0.63		1.79																												120814		Horizontal		18.05		2.64		17.46		2.69		0.59																								**Unreliable maturity from Tmax due to poor S2 yields remaining.		41.2																																																0.0				1.5		10628.30		0.01070

										27366		E		Grover 11-3TFH		MB2		10691.00		rod		Vertical		CO2		5000		Static		10.3299		10.212		11.4		0.2		29%		50%		67%		76%		83%		88%		96%		100%		0.09																														120834		Horizontal		17.84		2.58		17.18		2.68		0.65		3.67		0.21		0.02		0.07		0.17		0.03		436.00		33.33		80.95		0.22		9.52		**Unreliable maturity from Tmax due to poor S2 yields remaining.		32.9						6.1				3.4				8.1		2.5		24.9		12.0		1.1										7.8		0.0		32.9		9.5		38.1		10.6		1.1				7.8				1.1		10708.25		0.01440		0.01110

										18511		F		Mylo Wolding 14-11		MB2		10622.65		rod		Vertical		CO2		5000		Static		6.8554		6.796		8.7		0.3		48%		69%		76%		84%		92%		95%		96%		100%		0.05																														120856		Horizontal		18.78		2.57		17.93		2.69		0.85		4.50		0.17		0.03		0.07		0.12		0.05		435.00		41.18		70.59		0.30		17.65		**Unreliable maturity from Tmax due to poor S2 yields remaining.		36.8						7.0				4.1				8.0		2.3		25.1		12.6		1.2										1.5		0.0		36.8		11.1		38.8		10.3		1.5				1.5				1.5		10622.40		0.02240		0.01540

				S172B		118946		10/2/14		18511		F		Mylo Wolding 14-11		MB2		10612.20		rod		Vertical		CO2		5000		Static		4.43505		4.392		9.7		0.2		19%		35%		42%		54%		68%		74%		77%		100%		0.02																														120853		Horizontal		16.59		2.52		15.80		2.64		0.79		4.73																																																																																				0.000220

														Median		MB2		10622.65																		0.77		0.29		0.43		0.54		0.63		0.70		0.75		0.81		1.00		0.12		1.47		3.99		2.56		3.78		2.69		0.21		5.12																														4.09		0.22		0.04		0.11		0.07		0.03		436.00		41.18		22.73		0.27		14.29		0.00		36.76		2.07		0.00		4.20		5.50		3.38		0.00		8.01		2.75		24.93		12.04		1.22		0.00		0.00		0.19		0.00		1.50		0.00		36.75		11.10		38.10		10.60		1.12		0.20		0.75		0.00		1.30		10668.28		0.01		0.01

														Mean		MB2		10775.44																		1.07		0.27		0.44		0.55		0.65		0.74		0.79		0.85		1.00		0.26		1.38		3.99		2.56		3.78		2.69		0.21		5.12																														4.05		0.24		0.04		0.10		0.09		0.03		437.60		44.21		42.94		0.28		19.05		0.00		37.28		2.07		0.00		3.46		5.50		3.27		0.00		8.59		3.97		24.02		11.29		2.75		0.00		0.00		0.19		0.00		3.10		0.00		36.49		9.74		38.04		12.56		1.20		0.20		2.33		0.00		1.25		10808.25		0.01		0.01

														SD		MB2		245.38																		0.96		0.12		0.14		0.13		0.12		0.11		0.09		0.09		0.01		0.30		0.50		0.63		0.03		0.55		0.01		0.08		1.23																														0.68		0.06		0.03		0.03		0.05		0.01		5.03		13.97		30.26		0.06		12.56		0.00		3.34		2.93		0.00		3.32		1.24		1.21		0.00		3.35		3.00		4.32		3.65		2.74		0.00		0.00		0.28		0.00		4.14		0.00		3.07		2.24		2.24		3.24		0.24		0.28		3.72		0.00		0.28		253.22		0.00		0.00

														RSD		MB2		2.3%																		89.4%		42.9%		30.9%		23.9%		18.2%		14.5%		11.4%		10.3%		0.8%		116.8%		35.9%		15.7%		1.1%		14.4%		0.2%		38.9%		23.9%																														16.9%		23.7%		61.4%		33.0%		56.7%		53.0%		1.1%		31.6%		70.5%		20.8%		65.9%		0.0%		9.0%		141.4%		0.0%		95.8%		22.5%		37.1%		0.0%		39.0%		75.4%		18.0%		32.3%		99.5%		0.0%		0.0%		141.4%		0.0%		133.5%		0.0%		8.4%		23.0%		5.9%		25.8%		20.4%		141.4%		159.9%		0.0%		22.5%		2.3%		31.7%		29.8%

														min		MB2		10612.20																		0.21		0.15		0.30		0.42		0.54		0.63		0.71		0.77		0.98		0.02		0.80		3.54		2.54		3.39		2.69		0.15		4.25																														3.29		0.17		0.02		0.07		0.05		0.01		432.00		33.33		17.86		0.22		9.52		0.00		32.93		0.00		0.00		0.00		4.63		1.73		0.00		5.61		2.33		18.71		5.31		0.00		0.00		0.00		0.00		0.00		0.00		0.00		32.93		5.93		35.50		9.90		0.94		0.00		0.00		0.00		0.90		10622.40		0.01		0.01

														max		MB2		11168.60																		2.64		0.48		0.69		0.76		0.84		0.92		0.95		0.96		1.00		0.76		1.79		4.43		2.58		4.16		2.70		0.27		5.99																														4.73		0.31		0.09		0.15		0.17		0.05		445.00		68.18		80.95		0.38		40.91		0.00		41.18		4.15		0.00		7.00		6.38		4.71		0.00		14.30		9.31		30.11		15.20		5.90		0.00		0.00		0.39		0.00		7.80		0.00		41.18		11.11		41.30		17.10		1.46		0.40		7.80		0.00		1.50		11168.60		0.02		0.02

														n		MB2		7																		7		7		7		7		7		7		7		7		7		7		4		2		2		2		2		2		2																														4		5		5		5		5		5		5		5		5		5		5		0		6		2		2		5		2		5		2		5		5		5		5		5		2		2		2		2		3		3		5		5		5		5		5		2		4		2		6		6		6		4

										20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11155.50		rod		Vertical		CO2		5000		Static		9.3195		9.303		1.8		1.4		32%		49%		60%		70%		78%		84%		88%		99%		0.14				3.54		2.63		3.45		2.70		0.08		2.37		11156.05		1.76				2.695								118927				13.37		2.65		13.19		2.69		0.18		1.32

				S69		120857		1/26/16		20172		A		Fort Berthold 148-95-23D-14-1H		MB3		11145.50		rod		Horizontal		CO2		5000		Static		10.7239		10.657		6.2		3.2		25%		47%		60%		69%		77%		83%		87%		99%		0.02		1.02		4.18		2.55		3.99		2.67		0.19		4.56		11146.00		1.39				2.723								118926																0.07		0.02		0.07		0.02		0.00		421.00		100.00		28.57		0.22		28.57		**Unreliable maturity from Tmax due to poor S2 yields remaining.		29.3		0.0		0.0		0.0		5.1		0.0		0.0		5.4		0.0		53.2		4.5		2.4		0.0		0.0		0.0		0.0						29.3		5.1		60.2		5.4		0.0		0.0				0.0		0.0		11150.10		0.01540		0.00998		0.000379

				S69		120857				24123		B		Mariana Trust 12X-20G2		MB3		11083.25		rod		Horizontal		CO2		5000		Static		10.7877		10.705		7.7		1.4		29%		45%		58%		69%		76%		83%		88%		99%		0.07				4.16		2.58		3.94		2.72		0.21		5.14		11084.15				6.64		2.738		2000		fractured		0.33		118943																0.36		0.10		0.21		0.02		0.10		446.00		58.33		5.56		0.32		27.78		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.6		0.0		5.3		0.0		6.4		0.0		0.0		11.5		0.0		6.1		24.5		0.0		1.7		0.0		0.0		0.0						43.6		11.7		30.6		11.5		0.9		1.7				0.0		0.9		11072.70		0.06690		0.04110				2.2595		0–12932		3580		1.737		0.183		0–14043		4783		2.170		0.173		0–15187		5979		2.372		0.171		3580		28145		4783		31953		5979		36540		5978		27312		4128		0.669		33.78		0.9975

				S69		120857				24123		B		Mariana Trust 12X-20G2		MB3		11072.70		rod		Horizontal		CO2		5000		Static		10.584		10.533		4.8		3.2		39%		59%		72%		81%		88%		92%		95%		99%		0.01		0.62		4.21		2.50		3.90		2.70		0.31		7.37		11072.15				9.86		2.702		2000				0.41		118943																																				**Unreliable maturity from Tmax due to poor S2 yields remaining.																																																1.7				0.0		0.9		11072.70		0.06690						2.3418		0–12403		3584		2.304		0.337		0–13158		4788		2.711		0.270		0–15542		5986		2.836		0.277		3584		32955		4788		36998		5986		40780		5985		30436		5904		0.626		32.03		0.9997

				S74		120854		2/9/16		19118		C		Corrine Olson 34-20		MB3		10850.75		rod		Vertical		CO2		5000		Static		8.1014		8.058		5.4		1.3		62%		81%		88%		91%		94%		95%		97%		100%		0.00																10851.05		5.3		5.1		2.72		1800						122060																0.27		0.01		0.12		0.13		0.00		442.00		44.44		48.15		0.08		3.70		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).

				S74		120854				29211		D		Doll 12-14PH		MB3		10606.00		rod		Horizontal		CO2		5000		Static		9.970		9.853		11.7		1.4		21%		38%		53%		65%		75%		81%		85%		100%		0.75		1.83																												120807		Horizontal		16.58		2.53		15.85		2.64		0.73		4.41		0.28		0.03		0.12		0.05		0.10		444.00		42.86		17.86		0.20		10.71		**Unreliable maturity from Tmax due to poor S2 yields remaining.		54.3						3.7				1.4				5.2		8.8		5.3		20.5		0.0										0.0		0.0		54.3		5.1		25.8		14.0		0.8				0.0				0.8		10603.20		0.02160		0.01210		0.000379

				S74		120854				29211		D		Doll 12-14PH		MB3		10606.00		rod		Horizontal		CO2		5000		Static		11.085		10.967		10.7		0.8		28%		45%		56%		66%		75%		82%		84%		100%		0.56		1.83																												120807		Horizontal		16.58		2.53		15.85		2.64		0.73																								**Unreliable maturity from Tmax due to poor S2 yields remaining.		54.3						3.7																																										0.0				0.8		10603.20		0.02160						2.2595		0–12932		3580		1.737		0.183		0–14043		4783		2.170		0.173		0–15187		5979		2.372		0.171		3580		28145		4783		31953		5979		36540		5978		27312		4128		0.669		33.78		0.9975

				S74		120854				27366		E		Grover 11-3TFH		MB3		10681.20		rod		Vertical		CO2		5000		Static		5.57673		5.5151		11.1		0.2		65%		79%		85%		90%		93%		96%		98%		100%		0.05																														120829		Horizontal		16.89		2.58		16.26		2.68		0.63		3.72		0.28		0.02		0.39		0.14		0.10		354.00		139.29		50.00		0.05		7.14		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.7						7.7				3.0				7.1		1.8		12.6		22.1		0.0										1.2		0.0		43.7		10.7		34.7		8.9		0.9				1.2				0.9		10685.10		0.02420		0.01360				2.3418		0–12403		3584		2.304		0.337		0–13158		4788		2.711		0.270		0–15542		5986		2.836		0.277		3584		32955		4788		36998		5986		40780		5985		30436		5904		0.626		32.03		0.9997

				S177		118928		10/21/14		18511		F		Mylo Wolding 14-11		MB3		10603.00		rod		Vertical		CO2		5000		Static		10.1836		10.1329		5.0		0.3		60%		79%		88%		93%		95%		97%		98%		100%		0.09																														120850		Horizontal														0.13		0.03		0.08		0.08		0.10		441.00		61.54		61.54		0.27		23.08		**Unreliable maturity from Tmax due to poor S2 yields remaining.		43.3						8.4				4.7				7.3		2.1		18.7		12.0		0.0										2.7		0.0		43.3		13.1		30.7		9.4		0.8				2.7				0.8		10596.20		0.01620		0.01070		0.000230

														Median		MB3		10850.75																		1.37		0.32		0.49		0.60		0.70		0.78		0.84		0.88		1.00		0.07																																0.00		16.58		2.55		15.85		2.66		0.68		3.72		0.28		0.03		0.12		0.07		0.10		441.50		59.94		38.36		0.21		16.90		0.00		43.63		0.00		2.67		3.70		5.76		1.37		0.00		7.07		1.78		12.63		20.51		0.00		0.85		0.00		0.02		0.00		1.20		0.00		43.60		10.65		30.70		9.40		0.83		1.70		0.60		0.00		0.80		10685.10		0.02		0.0121

														Mean		MB3		10867.10																		1.47		0.40		0.58		0.69		0.77		0.84		0.88		0.91		1.00		0.19																																0.00		15.85		2.57		15.29		2.66		0.57		3.15		0.23		0.04		0.17		0.07		0.07		424.67		74.41		35.28		0.19		16.83		0.00		44.72		0.00		2.67		3.92		5.76		1.81		0.00		7.32		2.54		19.19		16.72		0.48		0.85		0.00		0.02		0.00		1.30		0.00		42.82		9.13		36.40		9.84		0.69		1.13		0.98		0.00		0.73		10826.17		0.03		0.0175

														SD		MB3		247.64																		1.08		0.17		0.17		0.14		0.12		0.09		0.07		0.06		0.01		0.27																																0.00		1.66		0.06		1.41		0.02		0.26		1.62		0.11		0.03		0.12		0.05		0.05		35.79		37.90		21.47		0.11		10.96		0.00		9.23		0.00		3.77		3.61		0.94		2.03		0.00		2.51		3.63		19.79		8.28		1.07		1.20		0.00		0.03		0.00		1.35		0.00		8.89		3.79		13.67		3.20		0.39		0.98		1.28		0.00		0.33		257.78		0.02		0.0133

														RSD		MB3		2.3%																		73.5%		43.6%		29.7%		21.0%		14.9%		10.6%		7.8%		6.1%		0.6%		145.3%																																0.0%		10.5%		2.3%		9.2%		0.9%		46.7%		51.5%		46.9%		93.5%		73.2%		72.0%		77.5%		8.4%		50.9%		60.8%		56.9%		65.1%		0.0%		20.6%		0.0%		141.4%		92.2%		16.2%		112.4%		0.0%		34.4%		143.2%		103.1%		49.5%		223.6%		141.4%		0.0%		141.4%		0.0%		104.1%		0.0%		20.8%		41.6%		37.6%		32.5%		56.2%		86.6%		131.4%		0.0%		44.6%		2.4%		69.7%		75.8%

														min		MB3		10603.00																		0.20		0.21		0.38		0.53		0.65		0.75		0.81		0.84		0.99		0.00																																0.00		13.37		2.53		13.19		2.64		0.18		1.32		0.07		0.01		0.07		0.02		0.00		354.00		42.86		5.56		0.05		3.70		0.00		29.26		0.00		0.00		0.00		5.10		0.00		0.00		5.24		0.00		5.27		4.54		0.00		0.00		0.00		0.00		0.00		0.00		0.00		29.26		5.07		25.80		5.40		0.00		0.00		0.00		0.00		0.00		10596.20		0.02		0.0100

														max		MB3		11155.50																		3.23		0.65		0.81		0.88		0.93		0.95		0.97		0.98		1.00		0.75																																0.00		16.89		2.65		16.26		2.69		0.73		4.41		0.36		0.10		0.39		0.14		0.10		446.00		139.29		61.54		0.32		28.57		0.00		54.27		0.00		5.34		8.40		6.42		4.71		0.00		11.49		8.79		53.22		24.45		2.40		1.70		0.00		0.05		0.00		2.70		0.00		54.27		13.11		60.20		14.00		0.92		1.70		2.70		0.00		0.90		11150.10		0.07		0.0411

														n		MB3		9																		9		9		9		9		9		9		9		9		9		9																																0		4		4		4		4		4		3		6		6		6		6		6		6		6		6		6		6		0		6		2		2		6		2		5		2		5		5		5		5		5		2		2		2		2		3		3		5		5		5		5		5		3		4		3		7		7		7		5

				S174		118945		10/13/14		20172		A		Fort Berthold 148-95-23D-14-1H		MB4		11141.50		rod		Vertical		CO2		5000		Static		11.2619		11.229		2.9		1.3		25%		37%		46%		54%		61%		66%		71%		96%		0.06		1.96		4.27		2.63		4.15		2.71		0.12		2.81		11142.00		3.07				2.728								118924																0.19		0.01		0.06		0.12		0.02		442.00		31.58		63.16		0.14		5.26		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).																																								0.0																						0.000260

				S73B		120832		2/4/16		24123		B		Mariana Trust 12X-20G2		MB4		11067.10		rod		Vertical		CO2		5000		Static		11.8524		11.841		1.0		0.4		37%		53%		64%		71%		78%		83%		87%		97%		0.14		0.48		4.51		2.63		4.39		2.70		0.12		2.62		11068.15				2.27		2.703		2000				0.08		118942																0.38		0.01		0.17		0.07		0.04		440.00		44.74		18.42		0.06		2.63		**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).																																								0.0																						0.000283

				S53		120797		10/26/15		24123		B		Mariana Trust 12X-20G2		MB4		11070.50		rod		Vertical		CO2		5000		Static		9.4309		9.375		5.9		3.7		38%		57%		71%		81%		88%		92%		94%		99%		0.01				3.88		2.42		3.51		2.67		0.37		9.41		11070.35				10.02		2.73		2000				0.4		118942																																				**Unreliable maturity estimate from Tmax due to poor S2 yields (low quantities of reactive kerogen in the rock).																																								0.0																						0.000237

														Median		MB4		11070.50																		1.31		0.37		0.53		0.64		0.71		0.78		0.83		0.87		0.97		0.06		1.22		4.27		2.63		4.15		2.70		0.12		2.81																		0.00		0.00		0.00		0.00		0.00		0.00				0.29		0.01		0.12		0.10		0.03		441.00		38.16		40.79		0.10		3.95		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														Mean		MB4		11093.03																		1.80		0.33		0.49		0.60		0.69		0.76		0.80		0.84		0.97		0.07		1.22		4.22		2.56		4.02		2.69		0.20		4.95																		0.00		0.00		0.00		0.00		0.00		0.00				0.29		0.01		0.12		0.10		0.03		441.00		38.16		40.79		0.10		3.95		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														SD		MB4		42.01																		1.72		0.07		0.11		0.13		0.14		0.14		0.13		0.12		0.02		0.06		1.05		0.32		0.12		0.45		0.02		0.14		3.87																		0.00		0.00		0.00		0.00		0.00		0.00				0.13		0.00		0.08		0.04		0.01		1.41		9.30		31.63		0.06		1.86		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														RSD		MB4		0.4%																		95.7%		22.5%		21.8%		20.8%		19.9%		18.3%		16.2%		14.4%		1.7%		94.1%		85.8%		7.5%		4.8%		11.2%		0.8%		70.7%		78.2%																		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				47.1%		0.0%		67.6%		37.2%		47.1%		0.3%		24.4%		77.6%		62.5%		47.2%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

														min		MB4		11067.10																		0.37		0.25		0.37		0.46		0.54		0.61		0.66		0.71		0.96		0.01		0.48		3.88		2.42		3.51		2.67		0.12		2.62																		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.19		0.01		0.06		0.07		0.02		440.00		31.58		18.42		0.06		2.63		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														max		MB4		11141.50																		3.70		0.38		0.57		0.71		0.81		0.88		0.92		0.94		0.99		0.14		1.96		4.51		2.63		4.39		2.71		0.37		9.41																		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.38		0.01		0.17		0.12		0.04		442.00		44.74		63.16		0.14		5.26		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														n		MB4		3																		3		3		3		3		3		3		3		3		3		3		2		3		3		3		3		3		3																		0		0		0		0		0		0		0		2		2		2		2		2		2		2		2		2		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				S55B		120797		10/28/15		29211		D		Doll 12-14PH		MB5		10589.75		rod		Vertical		CO2		5000		Static		5.185		5.151		6.6		0.2		23%		39%		50%		57%		62%		66%		69%		100%		0.01																														120801		Horizontal		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		**Unreliable maturity from Tmax due to poor S2 yields remaining.		42.8						3.5				0.0				3.0		5.8		5.9		21.1		16.0										0.0		1.6		42.8		0.0		43.0		8.8		0.5				0.0				2.1		10589.75		0.01780		0.01320		0.000237

										29211		D		Doll 12-14PH		MB5		10595.20		rod		Vertical		CO2		5000		Static				9.99842				0.4		31%		48%		61%		69%		78%		86%		89%		100%		0.06																														120801		Horizontal		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		**Unreliable maturity from Tmax due to poor S2 yields remaining.		42.8						3.5				0.0				3.0		5.8		5.9		21.1		16.0										0.0		1.6		42.8		0.0		43.0		8.8		0.5				0.0				2.1		10589.75		0.01780		0.01320

														Median		MB5		10592.48																		0.29		0.27		0.44		0.55		0.63		0.70		0.76		0.79		1.00		0.03		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00		120801.00		0.00		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		0.00		42.77		0.00		0.00		3.50		0.00		0.00		0.00		2.99		5.79		5.88		21.06		16.01		0.00		0.00		0.00		0.00		0.00		1.56		42.77		0.00		43.00		8.80		0.47		0.00		0.00		0.00		2.10		10589.75		0.02		0.01

														Mean		MB5		10592.48																		0.29		0.27		0.44		0.55		0.63		0.70		0.76		0.79		1.00		0.03		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00		120801.00		0.00		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		0.00		42.77		0.00		0.00		3.50		0.00		0.00		0.00		2.99		5.79		5.88		21.06		16.01		0.00		0.00		0.00		0.00		0.00		1.56		42.77		0.00		43.00		8.80		0.47		0.00		0.00		0.00		2.10		10589.75		0.02		0.01

														SD		MB5		3.85																		0.12		0.06		0.07		0.07		0.09		0.12		0.14		0.14		0.00		0.03		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														RSD		MB5		0.0%																		41.5%		22.1%		15.3%		13.3%		13.5%		16.6%		18.5%		18.2%		0.0%		88.7%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

														min		MB5		10589.75																		0.20		0.23		0.39		0.50		0.57		0.62		0.66		0.69		1.00		0.01		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00		120801.00		0.00		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		0.00		42.77		0.00		0.00		3.50		0.00		0.00		0.00		2.99		5.79		5.88		21.06		16.01		0.00		0.00		0.00		0.00		0.00		1.56		42.77		0.00		43.00		8.80		0.47		0.00		0.00		0.00		2.10		10589.75		0.02		0.01

														max		MB5		10595.20																		0.37		0.31		0.48		0.61		0.69		0.78		0.86		0.89		1.00		0.06		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00		120801.00		0.00		15.85		2.57		15.57		2.62		0.28		1.77		0.23		0.02		0.10		0.07		0.10		443.00		43.48		30.43		0.17		8.70		0.00		42.77		0.00		0.00		3.50		0.00		0.00		0.00		2.99		5.79		5.88		21.06		16.01		0.00		0.00		0.00		0.00		0.00		1.56		42.77		0.00		43.00		8.80		0.47		0.00		0.00		0.00		2.10		10589.75		0.02		0.01

														n		MB5		2																		2		2		2		2		2		2		2		2		2		2		0		0		0		0		0		0				0		0		0		0		0		0		0		2		0		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		0		2		0		0		2		0		2		0		2		2		2		2		2		0		0		0		0		2		2		2		0		2		2		2		0		2		0		2		2		2		2

										24123		B		Mariana Trust 12X-20G2		UBS		11056.90		rod		Horizontal		CO2		5000		Static		8.5216		8.429		10.9		13.9		9%		16%		21%		27%		31%		35%		38%		60%		0.78				3.77		2.23		3.50		2.41		0.27		7.23		11056.20		10.29				2.465						9.5		118939																10.66		0.11		12.28		0.10		0.16		458.00		115.20		0.94		0.01		1.03		***High temperature S2 shoulder		69.6		8.0		0.0		0.0		0.0		0.0		0.0		15.0		1.2		0.3		3.7		0.0		0.0		0.0		0.0		0.0						69.6		8.0		3.9		16.2		2.2		0.0				0.0		2.2		11056.90		0.00384		0.00299

										24123		B		Mariana Trust 12X-20G2		UBS		11053.20		rod		Horizontal		CO2		5000		Static		6.7141		6.6579		8.4		11.8		11%		18%		24%		30%		35%		39%		43%		67%		0.83		3.91		3.04		2.19		2.86		2.33		0.18		5.91		11052.55		9.97				2.426						11.16		118939																																				***High temperature S2 shoulder																																																0.0				0.0		2.2		11056.90		0.00384		0.00299

										19118		C		Corrine Olson 34-20		UBS		10819.20		rod		Horizontal		CO2		5000		Static		5.45				0.0		8.8		3%		5%		6%		8%		9%		10%		11%		18%		1.09																10812.40		0.2		0.1		2.69		1800						122058																10.15		0.14		27.91		0.10		0.05		448.00		274.98		0.99		0.00		1.38

										19118		C		Corrine Olson 34-20		UBS		10816.93		rod		Horizontal		CO2		5000		Static		10.066		10.041		2.5		7.6		4%		6%		8%		9%		11%		12%		13%		24%		0.95		7.04														10812.40		0.2		0.1		2.69		1800						122058

				S97		120852		6/29/16		29211		D		Doll 12-14PH		UBS		10586.00		rod		Horizontal		CO2		5000		Static		9.158		9.078		8.7		8.9		8%		13%		17%		20%		22%		25%		27%		47%		1.19		11.05																												120799		Horizontal														14.16		0.09		27.19		0.03		0.14		449.00		192.02		0.21		0.00		0.64				63.1						4.7				0.0				10.8		10.1		0.0		4.2		0.0										0.0		1.7		63.1		4.7		4.2		20.9		5.3				0.0				7.0		10587.00		0.00431		0.00312		0.000350

				S87B		122061		4/6/16		29211		D		Doll 12-14PH		UBS		10586.00		rod		Horizontal		CO2		5000		Static		9.979		9.913		6.6		9.1		5%		9%		11%		14%		16%		18%		20%		35%		0.86		11.05																												120799		Horizontal																																				63.1																																																0.0				7.0		10587.00		0.00431		0.00312

				S177B		118927		10/22/14		18511		F		Mylo Wolding 14-11		UBS		10576.25		rod		Horizontal		CO2		5000		Static		7.5374		7.5236		1.8		10.3		4%		6%		7%		8%		9%		10%		11%		18%		1.02																														120840		Horizontal														14.98		0.11		52.19		0.08		0.13		443.00		348.40		0.53		0.00		0.73				52.6						7.2				0.0				6.9		5.3		0.8		12.3		0.0										10.8		0.0		52.6		7.2		13.1		12.2		4.1				10.8				4.1		10576.05		0.00708		0.00434

				S177B		118928				27366		E		Grover 11-3TFH		UBS-MB5		10652.10		rod		Horizontal		CO2		5000		Static		6.3717		6.3108		9.6		4.7		5%		10%		14%		18%		22%		26%		29%		50%		1.00																														120820		Horizontal		18.20		2.41		18.14		2.42		0.05		0.29		10.58		0.06		29.15		0.14		0.12		443.00		275.52		1.32		0.00		0.57				29.7						16.1				2.3				13.2		9.7		1.0		15.9		0.0										3.4		0.0		29.7		18.4		16.9		22.8		8.8				3.4				8.8		10652.10		0.00502		0.00324		0.000130

				S180		118925		11/12/14						Median		UBS		10734.52																		9.01		0.05		0.09		0.13		0.16		0.19		0.21		0.23		0.41		0.98																																0.00		18.20		2.41		18.14		2.42		0.05		0.29		10.66		0.11		27.91		0.10		0.13		448.00		274.98		0.94		0.00		0.73		0.00		63.09		8.01		0.00		5.95		0.00		0.00		0.00		11.99		7.49		0.55		8.22		0.00		0.00		0.00		0.00		0.00		3.40		0.00		57.85		7.60		8.65		18.55		4.70		0.00		1.70		0.00		5.55		10619.55		0.00		0.0031		0.000130

				S174B		118944		10/14/14						Mean		UBS		10768.32																		9.40		0.06		0.10		0.14		0.17		0.19		0.22		0.24		0.40		0.97																																0.00		18.20		2.41		18.14		2.42		0.05		0.29		12.11		0.10		29.74		0.09		0.12		448.20		241.22		0.80		0.00		0.87		0.00		55.63		8.01		0.00		7.00		0.00		0.59		0.00		11.47		6.58		0.53		9.00		0.00		0.00		0.00		0.00		0.00		4.73		0.57		53.75		9.59		9.53		18.03		5.10		0.00		3.55		0.00		5.22		10752.66		0.00		0.0033		0.001610

				S179		118943		11/4/14						SD		UBS		202.23																		2.75		0.03		0.05		0.07		0.08		0.10		0.11		0.12		0.19		0.14																																0.00		0.00		0.00		0.00		0.00		0.00				2.28		0.03		14.31		0.04		0.04		6.14		89.59		0.43		0.00		0.34		0.00		15.72		0.00		0.00		6.76		0.00		1.17		0.00		3.50		4.18		0.47		6.05		0.00		0.00		0.00		0.00		0.00		5.52		0.98		17.49		6.07		6.51		4.77		2.77		0.00		5.09		0.00		2.78		237.20		0.00		0.0005		0.001610

				S70		120828		1/28/16						RSD		UBS		1.9%																		29.3%		42.9%		46.2%		49.4%		50.6%		51.5%		52.0%		52.2%		47.7%		14.6%																																0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				18.8%		28.9%		48.1%		44.4%		34.9%		1.4%		37.1%		54.0%		65.5%		38.6%		0.0%		28.3%		0.0%		0.0%		96.6%		0.0%		200.0%		0.0%		30.5%		63.6%		90.1%		67.2%		0.0%		0.0%		0.0%		0.0%		0.0%		116.7%		173.2%		32.5%		63.3%		68.4%		26.5%		54.2%		0.0%		143.4%		0.0%		53.3%		2.2%		25.9%		15.7%		0.000387

				S50		120796		10/20/15						min		UBS		10576.25																		4.74		0.03		0.05		0.06		0.08		0.09		0.10		0.11		0.18		0.78																																0.00		18.20		2.41		18.14		2.42		0.05		0.29		10.15		0.06		12.28		0.03		0.05		443.00		115.20		0.21		0.00		0.57		0.00		29.71		8.01		0.00		0.00		0.00		0.00		0.00		6.89		1.21		0.00		3.66		0.00		0.00		0.00		0.00		0.00		0.00		0.00		29.71		4.70		3.90		12.20		2.22		0.00		0.00		0.00		2.20		10576.05		0.00		0.0030		0.000608

				S57		120796		10/29/15						max		UBS		11056.90																		13.95		0.11		0.18		0.24		0.30		0.35		0.39		0.43		0.67		1.19																																0.00		18.20		2.41		18.14		2.42		0.05		0.29		14.98		0.14		52.19		0.14		0.16		458.00		348.40		1.32		0.01		1.38		0.00		69.64		8.01		0.00		16.10		0.00		2.34		0.00		15.00		10.12		1.01		15.89		0.00		0.00		0.00		0.00		0.00		10.80		1.70		69.60		18.44		16.90		22.80		8.78		0.00		10.80		0.00		8.80		11056.90		0.01		0.0043		0.000608

														n		UBS		8																		8		8		8		8		8		8		8		8		8		8																																0		1		1		1		1		1		1		5		5		5		5		5		5		5		5		5		5		0		5		1		1		4		1		4		1		4		4		4		4		4		1		1		1		1		3		3		4		4		4		4		4		2		4		2		6		6		6		6		2

				S180B		118924		11/13/14

				S175B		118941		10/16/14

				S179B		118942		11/5/14

				S70B		120802		2/3/16																																																																																																																																																																														0.000359

				S73		120803		2/3/16																																																																																																																																																																														0.000359

				S99		120841		8/16/16																																																																																																																																																																														0.000144

				C135		122058		7/11/13

				S87		122056		4/5/16

				S178		118939		11/3/14																																																																																																																																																																														0.000090

				S178B		118938		10/24/14																																																																																																																																																																														0.000090

				S50B		120795		10/21/15																																																																																																																																																																														0.000090

				S59		120795		10/30/15																																																																																																																																																																														0.000090

				S98B		120820		8/15/16																																																																																																																																																																														0.000167

				n		101

				NOTES

				The definition of crude oil in all cases is based on the measurement of C7 to C34 hydrocarbons by GC/FID.

				These values include the weight loss after CO2 exposure, and would include oil, water, etc.

				mg oil per gram rock estimated by adding the mass of oil in each CO2 fraction and the oil recovered from the residue.  The values are useful estimates, but not highly accurate.  Note that substantial losses from the Middle Bakken samples mean these values represent only a fraction of the original oil.

				cumulative oil recovered during the CO2 exposures.   100% recovery is based on exhaustive solvent extraction of the rock after CO2 eposure.  The total % oil recovered during the CO2 exposure (the % at 24 hours) is a pretty accurate number.

				These values try to describe the relative recovery rates of lower vs higher MW HCs.  A higher value in the 0-7 fraction vs. the 7-24 hour fraction vs. the unextracted (by CO2) residue indicates a preference to recover low MW vs. high MW HCs.  However, many of the Three Forks and all Middle Bakken facies were so depleted in low MWs that the comparisons may not be valid.

				low to high MW selectivity is a measure of whether the lower MW HCs (represented by C7-C12) are recovered faster than the thigher MW HCs (represented by C18-C30.  A value close to 1 indicates all MWs were recovered at a similar rate.   A value of ca. 1.5 or greater indicates a significantlly faster rate of recovery for the low MW HCs than the high MW HCs.  As for the previous comment, the Three Forks and Middle Bakken results may be skewed from the lack of lower MW HCs.  However, the UBS and LBS values should be valid.

				This "aging" factor compares the fraction of lower MW HCs (C7-C12) in the recovered oil to the same fraction in a Bakken crude oil.  A value of ca. 1 means the rock was pretty "fresh" and that the C7-C34 MW distributions are like those in the crude oil.  The lower the value is, the more loss of lower MW HCs has occured during collection,  storage, etc.

				The HC concentrations in these rocks were very low, which could reduce the accuracy of the extraction/recovery results.

				Green higlight means the Rock-Eval was done at the same depth as the extracted rock.

				These rows are extra rows of rock property data for the indicated CO2 plug sample because two or more samples were used for rock property analyses.

				Green STAR number indicates that a sample from the same depth was extracted and had rock property analyses performed.

				Dark orange STAR number indicates that a sample from a different depth was used to correlate rock property analyses.

				Purple indicates that the sample data are from well file – Weatherford Laboratories.

				Light blue indicates that the sample data are from well file – Core Laboratories.





CO2, 5000 by facie cond-3 (2)

		

																																						Triaxial Compression Testing

																																								Elastic Parameters																								Mohr–Coulomb Analysis																								:

				Date								CO2 Oil recovery				% C7-C12 vs.		TOC/Rock Eval																						Rebound 1								Rebound 2								Rebound 3								Pressure 1				Pressure 2				Pressure 3				Final Pressure				Calculations

		Facie		Extracted				sample depth, ft		mg oil/g rock		5 hours		24 hours		crude oil		TOC, wt%		T max°C		HI		Quartz		Feldspar		Carbonates		Clays		Pyrite		Mean Throat Radius, µm		Max Sb Pc		Triaxial L:D Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Axial Strength, psi		Confining Pressure, psi		Youngs Modulus, 106 psi		Poissons Ratio		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Peak Strength, psi		Confining Pressure, psi		Residual Strength, psi		Cohesion, psi		Slope		Friction Angle, °		R2		Average Effective Porosity, %

		3F5				Mean		11179.30		2.41		0.85		1.00		0.03		0.19		440.00		75.28		17.19		12.20		56.15		13.85		0.00		0.026

		3F5				min		11138.70		1.31		0.84		1.00		0.02		0.18		438.00		55.56		14.08		7.80		44.00		9.80		0.00		0.014

		3F5				max		11219.90		3.52		0.86		1.00		0.04		0.20		442.00		95.00		20.30		16.60		68.30		17.90		0.00		0.037

		3F5				n		2		2		2		2		2		2		2		2		2		2		2		2		2		2

		LBS				Mean		10893.04		8.11		0.22		0.43		1.06		12.08		448.33		213.72		42.13		12.67		10.08		24.88		5.93		0.00320																																																						0.23

		LBS				min		10632.00		5.05		0.05		0.12		0.73		4.13		443.00		108.29		31.62		4.90		2.30		17.60		2.96		0.0028

		LBS				max		11183.70		10.74		0.38		0.66		1.36		14.66		458.00		339.18		62.80		17.89		32.40		32.20		11.40		0.0036

		LBS				n		12		12		12		12		12		6		6		6		5		5		5		5		5		5																																																						1

		MB1				Mean		11126.47		0.87		0.67		0.97		0.12		0.35		432.00		31.43		29.33		8.60		44.95		12.70		3.97		0.0072		3.97

		MB1				min		11101.00		0.49		0.55		0.94		0.10		0.35		430.00		31.43		19.15		3.40		25.00		6.30		2.62		0.0066		2.615000

		MB1				max		11177.40		1.08		0.73		0.99		0.17		0.35		434.00		31.43		39.50		13.80		64.90		19.10		5.32		0.0077		5.317000

		MB1				n		3		3		3		3		3		2		2		2		2		2		2		2		2		2

		MB2				Mean		10775.44		1.07		0.74		1.00		0.26		0.24		437.60		44.21		36.49		9.74		38.04		12.56		1.20		0.0107																																																						4.09

		MB2				min		10612.20		0.21		0.63		0.98		0.02		0.17		432.00		33.33		32.93		5.93		35.50		9.90		0.94		0.0080																																																						3.29

		MB2				max		11168.60		2.64		0.92		1.00		0.76		0.31		445.00		68.18		41.18		11.11		41.30		17.10		1.46		0.0154																																																						4.73

		MB2				n		7		7		7		7		7		5		5		5		5		5		5		5		5		7																																																						4

		MB3				Mean		10867.10		1.47		0.84		1.00		0.19		0.2316666667		424.67		74.41		42.82		9.13		36.40		9.84		0.69		0.0175																																																						3.15

		MB3				min		10603.00		0.20		0.75		0.99		0.00		0.07		354.00		42.86		29.26		5.07		25.80		5.40		0.00		0.0100																																																						1.32

		MB3				max		11155.50		3.23		0.95		1.00		0.75		0.36		446.00		139.29		54.27		13.11		60.20		14.00		0.92		0.0411																																																						4.41

		MB3				n		9		9		9		9		9		6		6		6		5		5		5		5		5		5																																																						3

		MB4				Mean		11093.03		1.80		0.76		0.97		0.07		0.29		441.00		38.16

		MB4				min		11067.10		0.37		0.61		0.96		0.01		0.19		440.00		31.58

		MB4				max		11141.50		3.70		0.88		0.99		0.14		0.38		442.00		44.74

		MB4				n		3		3		3		3		3		2		2		2

		MB5				Mean		10592.48		0.29		0.70		1.00		0.03		0.23		443.00		43.48		42.77		3.50		43.00		8.80		0.47		0.0132																																																						1.77

		MB5				min		10589.75		0.20		0.62		1.00		0.01

		MB5				max		10595.20		0.37		0.78		1.00		0.06

		MB5				n		2		2		2		2		2		1		1		1		1		1		1		1		1		1																																																						1

		UBS		10/14/14		Mean		10768.32		9.40		0.19		0.40		0.97		12.11		448.20		241.22		53.75		9.59		9.53		18.03		5.10		0.0033		0.001610																																																				0.29

		UBS		10/20/15		min		10576.25		4.74		0.09		0.18		0.78		10.15		443.00		115.20		29.71		4.70		3.90		12.20		2.22		0.0030		0.000608
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CO2 EXTRACTION DATA ANALYSIS - WHAT FACTORS 
CONTROL CO2 PERMEATION & OIL EXTRACTION 
• Evaluated a data set of 46 Bakken samples (rods), which include CO2 extraction at 1, 

2, 3, 4, 5, 6, 7, and 24 hours.

• Compared hydrocarbon recoveries to petrophysical properties:

– Thermal maturity indicators

♦ TOC, S1, S2, S3 CO2, S3 CO, Tmax, HI, OI, PI, and OSI

– Pore throat size

♦ HPMI-MIPC R35, mean-throat, and Max-Sb-Pc

– Mineralogy

♦ Quartz, alkali-feldspar, plagioclase, clays, carbonates, and accessory-mineral
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WHY FIT PARAMETERS?

% Recovery = θ1 + θ2 * (1 - EXP(-θ3 * Time))

• One model parameter (θ3) tells us 
information about the recovery rate.

• Higher θ3 = faster rate.
• Lower θ3 = slower rate.
• Takes a curve and turns it into a 

point.
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24123-UBS = 0 + 0.614542 * (1 - EXP(-0.140324 * Time)) 

24123-MB4 = 0 + 0.931295 * (1 - EXP(-0.399252 * Time)) 

24123-MB3 = 0 + 0.9853 * (1 - EXP(-0.305642 * Time)) 

24123-MB2 = 0 + 0.957914 * (1 - EXP(-0.335406 * Time)) 

24123-LBS = 0 + 0.567573 * (1 - EXP(-0.12291 * Time)) 



SIMILAR INFORMATION VALUE FOR %RECOVERY 
AND Θ3
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MB DIFFERENCES ARE NOT “STATISTICALLY 
SIGNIFICANT”

Facies N Median2-hr Median5-hr Median7-hr Medianθ3

MB5 3 0.436 0.700 0.792 0.268
MB4 7 0.531 0.776 0.871 0.399
MB3 9 0.489 0.783 0.885 0.331
MB2 3 0.320 0.695 0.808 0.269
MB1 2 0.449 0.720 0.833 0.296

p-value 0.363 0.129 0.159 0.282
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Small sample sizes for different facies makes it challenging to assess “statistical significance.”

Facies N Median2-hr Median5-hr Median7-hr Medianθ3

MB5/1 5 0.449 0.720 0.833 0.296
MB4/3/2 19 0.489 0.770 0.871 0.331
p-value 0.271 0.070 0.082 0.126
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PLUG-SCALE MODELING AND SIMULATION
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PLUG-SCALE MODELING OF OIL EXTRACTION 
IN LOWER BAKKEN SHALE

Modeling appears to 
underpredict both rate of oil 
extraction and total amount of oil 
recovered:

• Model may not account for 
the connected nature of the 
porosity, as observed in 
FIB‒SEM.

• While porosity is low, the 
relatively high connectivity of 
that porosity may account for 
the higher CO2 permeation 
and oil mobility observed in 
the lab.

Parameter LB Unit 
• BHP 34.44 MPa
• ɸ 0.0611 fraction 
• K 0.0113 mD
• Swi 0.11 fraction 
• Co_Diff 1.67E-5 cm2/s
• Ads_max 0.358 gmole/kg 



Near-Wellbore Perm. ModelCore CT Processed for 
Porosity–Permeability Log Data and MMPA
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ACCOMPLISHMENTS TO DATE

• CT scanning and micro-CT demonstrated to 
be useful tools for identifying macro- to 
microscale fractures. 

• FIB-SEM and FESEM demonstrated to be 
useful for identifying micro- to nanoscale 
fractures and pore networks. 

• Techniques for integrating images and data 
from advanced characterization technologies 
into geocellular models were developed. 
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ACCOMPLISHMENTS TO DATE

• Ability of CO2 to permeate and mobilize oil in tight oil 
formations (shales and nonshales) at the core scale 
has been demonstrated and quantified. 

• Initial statistical analysis indicates organic carbon 
content, mean pore throat radius, thermal maturity, 
are primary controlling parameters.     

• Geocellular models of Bakken rocks at the core plug, 
core, near-wellbore, and reservoir scale have been 
constructed.

• Simulations of CO2 permeation and hydrocarbon 
extraction have been conducted.

Core-Scale Model and Simulation
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LESSONS LEARNED

• Research gaps/challenges:

– Upscaling the advanced analytical 
and laboratory results from plugs to 
predict fluid behavior at the 
reservoir scale.

• Unanticipated research difficulties:

– Limitations to testing methods for thermal maturity and wettability made it 
difficult to quantitatively address the effects of those parameters and 
compare results from different samples. 
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LESSONS LEARNED
• Technical disappointments

– Even with great cooperation from partners, the number of rock samples 
is always limited and there is no such thing as a true duplicate when it 
comes to rocks, so statistical analysis is less robust than one would like. 

– Modeling and simulation are time-intensive, so the number of variables 
and scenarios that can be evaluated is limited. 

• Changes that should be made next time
– Focus modeling and simulation efforts on a single Middle Bakken 

lithofacies. 



SYNERGY OPPORTUNITIES
• Methods and insights developed by this project can be 

directly applicable to projects in many North American 
tight oil formations.

– Micro- and nanoscale analysis techniques.

– Novel approaches to rock CO2 permeation and 
hydrocarbon extraction studies.

– Improved modeling workflows and enhancements to 
existing software packages.

– Support the development of CO2 storage estimation 
methodologies that are specific to organic-rich, oil-
saturated shales.
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PROJECT SUMMARY
• Key findings

– Micro- and nanoscale porosity appear to be more highly connected than 
previously thought.

– Micro- and nanoscale pore networks may have a greater role in fluid 
movement and behavior than previously thought.

– Current modeling and simulation approaches do not adequately incorporate 
micro- and nanoscale rock characteristics and fluid behavior to accurately 
predict behavior in the lab. 

• Next steps
– Evaluate results and write final report.
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BENEFIT TO THE PROGRAM 
• Program goal being addressed:

– Support industry’s ability to predict CO2 storage capacity in geologic formations to within 
±30 percent.
♦ Characterize geologic settings in the United States that are “non-conventional CO2-EOR 

targets that have the potential accept and store CO2 while producing hydrocarbon 
resources.

• Project benefits statement:
– The project is developing data that yields insight regarding mechanisms controlling CO2

transport and fluid flow in fractured tight oil reservoirs of the Bakken, and the roles that 
organic rich, oil wet shales may play with respect to CO2 storage, containment, EOR, or 
possibly all three. This information will serve as the basis for developing an improved 
approach to estimating the suitability and storage capacity of unconventional tight oil 
formations for CO2 storage and EOR. This effort supports industry’s ability to predict CO2
storage capacity in geologic formations within ±30 percent. 
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PROJECT OVERVIEW – GOALS AND OBJECTIVES
• Goals:

– Better assess and validate CO2 transport and fluid flow in fractured tight oil reservoirs of the Bakken. 
– Illuminate the roles that organic rich, oil wet shales may play with respect to CO2 storage, containment, EOR, or 

possibly all three. 
– These goals relate to the Program goals in that:

♦ Tight oil and gas plays are found throughout North America.
♦ Methods and insights gained in this project can be applied to many, if not all, of these formations.
♦ Understanding the movement of CO2 within and/or through these tight formations is critical to understanding 

their roles in carbon capture and storage (CCS) (sinks or seals?).
♦ Supports industry’s ability to predict CO2 storage capacity in geologic formations within ± 30%.

• Success criteria
– Collection and analysis of relevant rock samples.
– Successful identification and characterization of pore and fracture networks at micro- and nanoscales.
– Measurement of CO2 permeation rates in Bakken fractured reservoir and shale rocks. 
– Completion of petrophysical analysis using project generated characterization data and existing well logs.
– Creation of static geocellular models at multiple scales.
– Completion of dynamic simulations.  
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M8

4.4 – Hydrocarbon Extraction 5/1/2016 7/31/2017 ###

5/1/2016 10/31/2017
 M9

5.1 – MMPA Analysis 5/1/2016 10/31/2016
 M10

5.2 – Geocellular Modeling 6/1/2016 12/31/2016
 M11

8/1/2016 4/30/2017

  D8

4/1/2017 10/31/2017

D1 – Updated Project Management Plan (PMP) M1 – Updated Project Management Plan Submitted to DOE
D2 – Quarterly Progress Report M2 – Project Kickoff Meeting Held
D3 – Sample Characterization Data Sheets M3 – First Samples Collected for Characterization
D4 – Project Fact Sheet Information M4 – Completion of Baseline Sample Characterization

M5 – First Macroscale Fracture Data Sets Generated
M6 – Completion of Fracture Network Characterization

D6 – Phase I Interim Report M7 – Completion of CO2 Permeation Testing 
M8 – Completion of Hydrocarbon Extraction Testing
M9 – MMPA Analysis Completed

D8 – Best Practices Manual – Estimation of CO2 Storage Resource of Fractured Reservoirs M10 – Completion of Geocellular Models
M11 – Completion of Simulations
M12 – Completion of Kerogen and Bitumen Studies

D11 – Manuscript – Development and Application of Multiscale Pore and Fracture Models to CO2 

           Storage and EOR in Tight Oil Formations

Key for Milestones (M) 

D5 – Manuscript – Use of Advanced Analytical Techniques to Identify and Characterize
         Multiscale Fracture Networks in Tight Oil Formations

D7 – Manuscript – Laboratory-Measured CO2 Permeation and Oil Extraction Rates in Tight
         Oil Formations

D9 – Final Report

2.3 – Laboratory Evaluation of the Effects of CO2 on 
Kerogen and Bitumen in Bakken Shale

Revised 11/4/15

D10 – Manuscript – Effects of Kerogen-bitumen content on CO2 Storage and EOR in Tight Oil 
           Formations

4.1 – Determination of Permeation Rates in Tight, 
Fractured Reservoir Rocks

4.2 – Determination of CO2 Permeation Rates in Organic-
Rich Shale Rocks

Task 5 – MMPA, Modeling, and Simulation

5.3 – Dynamic Simulation of Tight Oil Formation 
Reservoirs and Shales

5.4 – Best Practices Manual for CO2 Storage and EOR 
Potential Estimation of Tight Oil Formations

Key for Deliverables (D) 

1.2 – Information Dissemination and Input from 
Stakeholders

Task 2 – Sample Selection and Detailed Baseline 
Characterization

2.2 – Laboratory Determination of Baseline Rock 
Properties

Task 3 – Development of Improved Methodologies to 
Identify Multiscale Fracture Networks and Pore 
Characteristics

3.4 – Development of Multiscale Pore and Fracture 
Models

Task 4 – CO2 Transport, Permeation, and Oil 
Extraction Testing

Task 1 – Project Management and Planning
M1

D9 D2

Start
Date

End 
Date

 Phase I – Budget Period 1 Phase II – Budget Period 2
2014 2015 2016 2017

Summary Task                                   

Activity Bar

Milestone (M)           Critical Path             

Deliverable (D)         Decision Point
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