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PRESENTATION OUTLINE
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OOIP Estimates

300 Bbbl 
(Flannery and Kraus, 2006) 900 Bbbl 

(Continental Resources, 2011)

7.4 Bbbl 
(USGS, 2013) 24 Bbbl 

(Continental Resource, 2011)

Technically Recoverable Reserve 
Estimates

• Currently, <10% recovery factor.

• Can CO2 work in the Bakken?

BAKKEN PETROLEUM SYSTEM – SIZE OF THE PRIZE



Goal: Generate data and insight regarding the use of CO2 for Bakken EOR 
and CO2 storage and support the deployment of CO2 injection operations for 
storage and EOR. 

BAKKEN CO2 STORAGE AND EOR CONSORTIUM –
PHASE I  (2012-2014) AND PHASE II (2014–2018)
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Elements of the Program

Laboratory evaluations:
• Rock matrix and natural 

fractures.
• Ability of CO2 to mobilize oil 

from tight shale and nonshale.
• MMP testing.

Static and dynamic modeling.

Case study of pilot injection tests, 
including CO2, in North Dakota 
and Montana Bakken wells.

BAKKEN CO2 STORAGE AND ENHANCED 
RECOVERY PROGRAM – LAB & MODELING 
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ca. 11-mm-dia. rod

Laboratory Exposures Include:
>VERY small core samples (11-mm rod for Middle Bakken and 
Upper and Lower shales).

• Rock is “bathed” in the fluid to mimic fracture flow, not 
swept with the fluid. 

• Recovered oil hydrocarbons are collected periodically and 
analyzed by gas chromatography/flame ionization detection 
(GC/FID) (kerogen not determined); 100% recovery based 
on rock crushed and solvent extracted after gas exposure.

• Exposures at 5000 psi,  230o F (110 C). 

ROCK EXTRACTION STUDIES
Determine ability of CO2 to recover hydrocarbons 
from Middle Bakken and Bakken Shale rock samples
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ROCK CHARACTERIZATION AND EXPERIMENTAL 
ACTIVITIES KEY LESSONS LEARNED

Within hours CO2 mobilized oil from 
Middle Bakken and Bakken shale core 
plug samples in lab experiments. 
(Hawthorne and others, 2013 SPE-167200-MS)

Microfracture networks make 
significant contributions to fluid 
mobility in tight formations.   
(Sorensen and others, 2015, URTeC: 2169871)

1 mm
100 µm
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Middle Bakken and Three Forks

Upper and Lower Bakken Shales
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rd rod, CO2, 5000 by well

		

																																																																																																																				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

		UBS		10/29/15		max		11056.90		13.95		0.35		0.67		1.19		14.98		458.00		348.40		69.60		18.44		16.90		22.80		8.78		0.0043		0.000608

		UBS				n		8		8		8		8		8		5		5		5		4		4		4		4		4		6																																																						1

				11/13/14

				10/16/14

				11/5/14

				2/3/16																																0.000359

				2/3/16																																0.000359

				8/16/16																																0.000144

				7/11/13

				4/5/16

				11/3/14																																0.000090

				10/24/14																																0.000090

				10/21/15																																0.000090

				10/30/15																																0.000090
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				24123		B		Mariana Trust 12X-20G2		3F5		11138.70		rod		Horizontal		CO2		5000		Static		10.3918		10.2351		15.1		1.3		0.0		24%		45%		62%		74%		84%		90%		94%		100%

				24123		B		Mariana Trust 12X-20G2		LBS		11112.65		rod		Horizontal		CO2		5000		Static		9.6073		9.545		6.5		5.1		0.0		8%		14%		18%		22%		26%		29%		32%		54%

				24123		B		Mariana Trust 12X-20G2		LBS		11109.20		rod		Horizontal		CO2		5000		Static		8.9608		8.8643		10.8		6.9		0.0		13%		21%		27%		33%		38%		42%		46%		66%

				24123		B		Mariana Trust 12X-20G2		LBS		11108.00		rod		Horizontal		CO2		5000		Static		9.3296		9.2351		10.1		7.3		0.0		11%		17%		23%		27%		31%		34%		38%		57%

				24123		B		Mariana Trust 12X-20G2		MB1		11101.00		rod		Vertical		CO2		5000		Static		11.1833		11.141		3.8		0.5		0.0		29%		45%		57%		66%		72%		78%		83%		99%

				24123		B		Mariana Trust 12X-20G2		MB1		11101.00		rod		Horizontal		CO2		5000		Static		9.4603		9.395		6.9		1.1		0.0		28%		45%		56%		66%		73%		80%		85%		98%

				24123		B		Mariana Trust 12X-20G2		MB2		11093.65		rod		Horizontal		CO2		5000		Static		11.2971		11.23		5.9		0.8		0.0		32%		50%		60%		69%		76%		82%		86%		98%

				24123		B		Mariana Trust 12X-20G2		MB3		11083.25		rod		Horizontal		CO2		5000		Static		10.7877		10.705		7.7		1.4		0.0		29%		45%		58%		69%		76%		83%		88%		99%

				24123		B		Mariana Trust 12X-20G2		MB3		11072.70		rod		Horizontal		CO2		5000		Static		10.584		10.533		4.8		3.2		0.0		39%		59%		72%		81%		88%		92%		95%		99%

				24123		B		Mariana Trust 12X-20G2		MB4		11067.10		rod		Vertical		CO2		5000		Static		11.8524		11.841		1.0		0.4		0.0		37%		53%		64%		71%		78%		83%		87%		97%

				24123		B		Mariana Trust 12X-20G2		MB4		11070.50		rod		Vertical		CO2		5000		Static		9.4309		9.375		5.9		3.7		0.0		38%		57%		71%		81%		88%		92%		94%		99%

				24123		B		Mariana Trust 12X-20G2		UBS		11056.90		rod		Horizontal		CO2		5000		Static		8.5216		8.429		10.9		13.9		0.0		9%		16%		21%		27%		31%		35%		38%		60%

				24123		B		Mariana Trust 12X-20G2		UBS		11053.20		rod		Horizontal		CO2		5000		Static		6.7141		6.6579		8.4		11.8		0.0		11%		18%		24%		30%		35%		39%		43%		67%





plots

		



3F5

LBS

LBS

LBS

MB1

MB1

MB2

MB3

MB3

MB4

MB4

UBS

UBS

CO2 Exposure Time (hours)

Crude Oil Hydrocarbon Recovery



		



3F5

LBS

LBS

LBS

MB1

MB1

MB2

MB3

MB3

MB4

MB4

UBS

UBS

CO2 Exposure Time (hours)

Crude Oil Hydrocarbon Recovery





CHARACTERIZATION AND EXPERIMENTAL ACTIVITIES 
KEY LESSONS LEARNED

CO2 preferentially 
mobilizes lighter-
molecular-weight 
hydrocarbons from 
Middle Bakken and 
Bakken shale samples 
in lab experiments.
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INITIAL MODELING OF HUFF ‘N’ PUFF AND 
INJECTOR‒PRODUCER PAIR EOR SCHEMES

11

DFNFrom NW McGregor (Mission 
Canyon)

From NW McGregor (Mission 
Canyon)

• Best cases showed significant improvement 
in total recovery factor (some over 100%).

• Production response is delayed compared to 
CO2 EOR in a conventional reservoir but 
appeared to improve with time.

Lab work and modeling are great… 
But what happens in the real world?



BAKKEN CO2 STORAGE AND ENHANCED RECOVERY 
PROGRAM – FIELD INJECTION TEST
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• Owned and operated by 
XTO Energy. 

• Vertical well originally 
completed in 1985 into a 
conventional reservoir 
below the Bakken.

13

INJECTION TEST 
LOCATION
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FIELD TEST HYPOTHESIS

Past pilot-scale CO2 injection tests into horizontal, 
hydraulically fractured Bakken wells have shown little 
to no effect on oil mobilization.

• CO2 likely moved so quickly through fractures that it 
did not have enough contact time, or became too 
dispersed, to interact with stranded oil in the matrix. 

Hypotheses to be tested in a vertical well:
1. CO2 can be injected into an unstimulated Bakken 

reservoir (tight non-shale Middle Bakken). 
2. The injected CO2 can interact with the in-place 

fluids, resulting in subsequent mobilization of 
hydrocarbons and storage of CO2. 

Shale

Shale
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ATTRIBUTES TO KEEP IN MIND
This was virgin reservoir:
• Lack of previous production means pore pressure is high (~8600 psi).
• No production history to which results can be matched.
• Test judged by changes in hydrocarbon molecular weight distribution, 

comparing pre-test oil to post-test oil.

The well was not stimulated (i.e., no hydraulic fracturing to 
enhance permeability and improve injectivity):
• Relies on preexisting fractures and matrix permeability for injectivity.

This field test serves as a bridge from the lab to a future larger-
scale field test in a stimulated horizontal well.
• Results may represent the most conservative end member with respect 

to injectivity, oil mobilization, and CO2 storage. 
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RESERVOIR AND WELLBORE CHARACTERIZATION 
AND TEST MONITORING

• Integrity of the wellbore casing and cement through logging.
• Lithology and estimates of reservoir porosity through logging.
• Near-wellbore distribution of oil, gas, and water saturation using pulsed-neutron logs.
• Bottomhole gauges provide real-time monitoring of pressure and temperature.
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INJECTION TEST
• Injection over 5 days in June 2017

• Initial BHP ~7500 psi

• Stable injection rates between                  
6 and 12 gpm

• Maximum BHP ~9480 psi

• BHP during continuous injection ~9400 to 
~9470 psi

• Temperature ranged from 251° to 257°F

• Total of 98.4 tons injected



First opened on July 7, 2017.

– 100% CO2 for the first 5 hours, 
mix of CO2 and natural gas for 
last 3 hours. 

– No oil or water flowed.

– Approximately 13 tons of CO2
was produced during this initial 
flowback period.

18

FLOWBACK PERIOD 



Opened second time on July 13, 2017

– Mix of natural gas and CO2
produced (2.7 tons of CO2).

– 11 hours after opening, 9 bbl oil 
produced over 45 minutes, then 
flow stopped.

– Fluid and gas samples collected.

– Total of 15.7 tons of CO2 was 
produced during both flowback
periods.
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FLOWBACK PERIOD 



• Analyze hydrocarbon composition of the oil 
samples collected during the various stages of 
the test (preinjection vs. postsoak).

– Shifts in molecular weight distribution of 
the oil samples toward the lighter end 
would be an indicator of CO2 influence on 
oil mobility.

• Use the pressure, temperature, and fluid 
compositional data to refine our models. 

20

DID CO2 PENETRATE THE RESERVOIR MATRIX AND
MOBILIZE OIL?



PRE- AND POST-INJECTION 
OIL COMPOSITIONAL ANALYSIS   

• Data indicate there was an 
observable shift toward the 
lower-molecular-weight 
hydrocarbons as a result of CO2
injection.

• These data suggest that the CO2
penetrated the matrix of the 
Middle Bakken, interacted with 
the oil therein, and mobilized a 
lighter oil.  

Posttest Oil 

Pretest Oil 



ESTIMATE OF CO2 PENETRATION BASED ON 
PREDICTIVE SIMULATIONS

Reservoir simulations using relatively 
simple layer-cake lithofacies 
distribution and dual permeability 
(matrix and fractures) model predict a 
CO2 saturation radius of ~140 ft. 

– Likely represents the upper bound 
of saturation plume size for the 
injected volume.   
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ESTIMATE OF CO2 PENETRATION BASED ON FIELD 
DATA ANALYSIS

Well flow data and material balance 
analysis indicate CO2 penetrated         
50 to 70 ft based on possible ranges of 
matrix porosity and CO2 saturation. 

Pressure transient analysis indicates:
• Preexisting fractures were open for 

10 hours, viscous flow dominated.
• Diffusion was primary mechanism in 

the time after the fractures closed. 
This is considered to be the most likely saturation plume size. 
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ACCOMPLISHMENTS 

• Developed a new method for studying phase 
behavior and estimating minimum miscibility 
pressure (MMP). 

• Lab testing demonstrated the ability of CO2 to 
permeate and mobilize oil from Bakken 
organic rich shale and tight non-shale rock.

• Generated insight on the key characteristics 
and mechanisms controlling CO2 permeation 
and oil mobility in tight shale and non-shale 
rocks.
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Field test generated a wealth of real-world data:

– Injectivity into unstimulated Bakken 
reservoir.

– Evidence that CO2 mobilized oil from the 
matrix.

– Evidence that CO2 can be retained.

– Validated observations in the lab.

ACCOMPLISHMENTS
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LESSONS LEARNED
• Research gaps/challenges

– Upscaling the insight obtained from lab data and core analysis to larger-
scale reservoir simulations.

• Unanticipated research difficulties
– The impact of Murphy’s law in the field.

• Technical disappointments
– Inability to conduct any injection test into a shale member of the Bakken. 

• Changes that should be made next time
– Try to find a newer well, or drill a new well, for field testing. 
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SYNERGY OPPORTUNITIES

• Methods and insights developed by this project 
can be directly applicable to projects in many 
North American tight oil formations.

– Micro- to nano-scale fracture analysis 
techniques.

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

– Guidance for future field tests. 
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PROJECT SUMMARY
• Key findings

– Laboratory experiments, modeling exercises, and field tests indicate 
tight oil formations such as the Bakken may be suitable targets for 
CO2 storage and EOR opportunities. 

– Products, results, and data generated during the project have been 
uploaded to EDX.  
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CONTACT INFORMATION

Energy & Environmental Research Center
University of North Dakota
15 North 23rd Street, Stop 9018
Grand Forks, ND 58202-9018

www.undeerc.org
701.777.5287 (phone)
701.777.5181 (fax)

Jim Sorensen
Assistant Director for Subsurface Strategies
jsorensen@undeerc.org



THANK YOU!



APPENDIX
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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%.
♦ Characterize geologic settings in the United States that are “nonconventional CO2 EOR 

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

• Project benefits statement:
– The project is developing data through laboratory- and field-based investigations, including a 

CO2 injection test into a vertical Bakken well, that yields insight regarding the mechanisms 
controlling CO2 transport and fluid flow in the unconventional tight oil reservoirs of the Bakken. 
This information will provide invaluable guidance toward the design and implementation of 
future pilot-scale field-based technology tests. It will also 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%. 
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PROJECT OVERVIEW – GOALS AND OBJECTIVES
• Goals:

– To develop knowledge that will support the deployment of commercially viable CO2 injection operations 
to simultaneously enhance oil recovery and geologically store CO2 in tight oil-bearing formations. 

– 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
– Results of examinations of CO2 permeation into and hydrocarbon extraction from the Bakken petroleum 

system reservoirs provide guidance in the use of CO2 for EOR, and thus facilitating long-term storage in tight 
oil formation systems. This will be evidenced if additional efforts to validate the results are funded, at least in 
part, by industry.

– The field-based activities have utility in guiding the further use of tight oil formations for geological storage of 
CO2. This will be evidenced if efforts by industry result in the pursuit of additional field-based CO2 injection 
tests. 
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ORGANIZATION CHART

• EERC Project Team
– As shown in Table 1, James Sorensen, Assistant Director for Subsurface Strategies, will be the subtask manager and 

principal investigator on this program. Other key personnel include Dr. Steven Hawthorne (Distinguished Scientist), 
Bethany Kurz (Assistant Director for Integrated Analytical Solutions), Charles Gorecki (Director of Subsurface R&D), 
John Hamling (Assistant Director for Integrated Projects), John Harju (EERC Associate Director for Research), and 
Edward Steadman (Deputy Associate Director for Research). 

• Project Partners (providing cash and in-kind contributions)
– North Dakota Industrial Commission Oil & Gas Research Program (cash cofunding)
– XTO Energy (cash and in-kind contributions, including providing a well for the injection test and field activities in support 

of the injection test)
– Continental Resources (cash cofunding)
– Hess (cash cofunding)
– Marathon (cash cofunding)
– Schlumberger (in-kind contributions in the form of field activities in support of the injection test, and computer software)
– Computer Modelling Group (in-kind contributions in the form of computer software)
– Baker Hughes (in-kind contributions in the form of computer software)
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GANTT CHART

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

  
M1

M1 – Kickoff Meeting Held

Final R

Activity 7 – Evaluation of Potential for 
Long-Term Storage of CO2 in Tight Oil 
Formations

Activity 1 – Project Management and 
Technology Transfer

Activity 6 – Pilot-Scale Field Test of CO2 

Injection into a Tight Oil Formation

Activity 2 – Examination of CO2 

Interaction with Tight Oil Formations

 M3

Activity 3 – Characterization of Natural 
Fractures With Matrix Pore Geometry

M4

2018
Year 1 Year 2 Year 3

2014 2015 2016 2017
Year 4

D2 D1

Activity 4 – Development of Improved 
Modeling Techniques for Tight 
Reservoirs

Activity 5 – Site Selection for Pilot-Scale 
CO2 Injection Test into a Tight Oil 
Reservoir

  M2

LR 8/9/18

M2 – Site Selected M3 – Injection Completed

Milestones
D1 – Draft Final Report D2 – Final Report

Deliverables
M4 – Evaluation of Potential for Long-Term Storage of CO2 in Tight Oil 
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