
Niobrara Formation Core #1 - Wunderlich 1, McHenry County, (2,151-ft - 2,170-ft)

NDIC File No: 8803     API No: 33-049-00127-00-00     County: MCHENRY
Well Type: OG     Well Status: DRY     Status Date: 9/18/1981     Wellbore type: VERTICAL
Location: NENE 22-151-80     Footages: 660 FNL 660 FEL     Latitude: 47.889943     Longitude: -100.888204
Current Operator: ATLANTIC RICHFIELD COMPANY
Original Operator: ATLANTIC RICHFIELD COMPANY
Current Well Name: WUNDERLICH 1
Original Well Name: WUNDERLICH #1
Elevation(s): 1915 KB     Total Depth: 8792     Field: WILDCAT
Spud Date(s):  7/17/1981
Digital or Image Log(s) available: BCS1 1.9MB, BCS2 496KB, CND 1.9MB, DIL 655KB, DLL 2.6MB, DTS 1.8MB, FIL 4.6MB, LITH 743KB
Formation Tops

K-GH 2543    K-M 2896    K-IK 3157    J-S 3494    J-R 3718    T-S 4215
M-KL 4403    M-MD 4552    M-MDR 4750    M-MDSA 4916    M-MDTI 5155    M-MDLP 5334
MD-B 6000    D-TF 6044    D-BB 6118    D-DP 6196    D-SR 6530    D-DB 6746
D-PE 6851    D-W 6913    S-I 7095    O-G 7550    O-ST 7596    O-RR 7684
O-WR 8320    O-WI 8350    O-BI 8466    CO-D 8532    PC 8688

Casing String(s): 10-3/4" 2105'
Completion Data

Pool: PRECAMBRIAN     Comp: 9/18/1981     Status: DRY     Date: 9/18/1981
Production Test Data

DST: 4795-4827    Recovery: 120' MUD - SAMPLER: 2000 CC MUD
DST: 4994-5052    Recovery: 270' DRILLING MUD, 2516' SALT WATER (H2S) - SAMPLER: 0.05 CF GAS, 2200 CC WATER
DST: 5196-5254    Recovery: 120' DRILLING MUD, 3123' SALT WATER - SAMPLER: 0.01 CF GAS, 2200 CC WATER
DST: 7621-7696    Recovery: 45' DRILLING MUD - SAMPLER: 1800 CC MUD
DST: 7692-7756    Recovery: 372' DRILLING MUD, 530' SALT WATER - SAMPLER: 2100 CC WATER
DST: 7835-7954    Recovery: DRILLING MUD, SGC SALT WATER, * NO VOLUMES GIVEN * - SAMPLER: 2300 CC WATER

Cores and Samples
Type: CH    Top: 4993    Bottom: 5048    Formation: M-MD
Type: CH    Top: 7633    Bottom: 7718    Formation: O-RR
Type: CH    Top: 7718    Bottom: 7793    Formation: O-RR
Type: CH    Top: 7793    Bottom: 7895    Formation: O-RR
Type: DC    Top: 950    Bottom: 2660
Type: DC    Top: 2660    Bottom: 4993
Type: DC    Top: 5048    Bottom: 6325
Type: DC    Top: 5600    Bottom: 6100
Type: DC    Top: 6325    Bottom: 6825
Type: DC    Top: 6825    Bottom: 7080
Type: DC    Top: 7080    Bottom: 7366
Type: DC    Top: 7895    Bottom: 8785
Type: LS    Top: 2151    Bottom: 2170    Formation: K-NB
Type: LS    Top: 2560    Bottom: 2580    Formation: K-GH
Type: LS    Top: 3218    Bottom: 3238    Formation: K-IK
Type: LS    Top: 4992    Bottom: 5042    Formation: M-MD
Type: LS    Top: 5042    Bottom: 5049    Formation: M-MD
Type: LS    Top: 6310    Bottom: 6367    Formation: D-DP
Type: LS    Top: 6367    Bottom: 6370    Formation: D-DP
Type: LS    Top: 6820    Bottom: 6880    Formation: D-W
Type: LS    Top: 7580    Bottom: 7583    Formation: O-RR
Type: LS    Top: 7583    Bottom: 7621    Formation: O-RR
Type: LS    Top: 7621    Bottom: 7678    Formation: O-RR
Type: LS    Top: 7678    Bottom: 7745    Formation: O-RR
Type: LS    Top: 7745    Bottom: 7781    Formation: O-RR
Type: LS    Top: 7781    Bottom: 7861    Formation: O-RR
Type: LS    Top: 7871    Bottom: 7878    Formation: O-RR
Type: LS    Top: 8781    Bottom: 8785    Formation: PC
Type: TS    Top: 6865    Bottom: 6874    Formation: D-W

Niobrara Formation Core #3 - Peterson 1, Emmons County, (1,223-ft - 1,458-ft)

NDIC File No: 15458     API No: 33-029-00030-00-00     County: EMMONS
Well Type: OG     Well Status: TA     Status Date: 8/31/2009     Wellbore type: VERTICAL
Location: LT4 30-136-74     Footages: 780 FSL 700 FWL     Latitude: 46.562436     Longitude: -100.039314
Current Operator: HRM RESOURCES, LLC
Original Operator: KODIAK PETROLEUM, INC.
Current Well Name: PETERSON 1
Original Well Name: PETERSON 1
Elevation(s): 1887 KB     Total Depth: 3187     Field: WILDCAT
Spud Date(s):  7/10/2003
Digital or Image Log(s) available: AIG-CND-MICRO.las 1.2MB, AIG 1.9MB, CBL 1.6MB, CND 2.6MB, DSSI.las 421KB, DSSI 2.3MB, DTSM.log 323KB, DTSM 860KB, MICRO 945KB, SWC 3.4MB
Formation Tops

K-PES 586    K-NB 1223    K-GH 1757    K-M 2117    K-N 2190    K-IK 2368
J-S 2491    M-MDUN 3110

Casing String(s): 8.625" 375'   5.5" 2256'
Completion Data

Pool: EAGLE     Status: AR     Date: 3/11/2010
Pool: MISSISSIPPIAN     Status: DRY     Date: 7/20/2003

Cores and Samples
Type: DC    Top: 0    Bottom: 3194
Type: SW    Top: 594    Bottom: 2115    Formation: K-GH
Type: SW    Top: 594    Bottom: 2115    Formation: K-NB
Type: SW    Top: 594    Bottom: 2115    Formation: K-P

Note:  Sidewall cores only.  Limited display as a part of this workshop.

Niobrara Formation Core #2 - Weiser 1-15, Emmons County, (1,292-ft - 1,394-ft)

NDIC File No: 16476     API No: 33-029-00032-00-00     County: EMMONS
Well Type: GASD     Well Status: DRY     Status Date: 11/13/2009     Wellbore type: VERTICAL
Location: SESE 15-135-76     Footages: 659 FSL 660 FEL     Latitude: 46.503839     Longitude: -100.212811
Current Operator: STAGHORN ENERGY, LLC
Original Operator: STAGHORN ENERGY, LLC
Current Well Name: WEISER 1-15
Original Well Name: WEISER 1-15
Elevation(s): 1966 KB   1961 GL     Total Depth: 1691     Field: WILDCAT
Spud Date(s):  12/18/2006
Digital or Image Log(s) available: BCS 1.5MB, CBL 1.8MB, CND 5.6MB, DIL-CND-BCS.las 7.9MB, DIL 2.2MB, DTSM 290KB
Formation Tops

K-P 420    K-PJRS 721    K-NB 1272
Casing String(s): 7" 495'   4.5" 1691'
Completion Data

Pool: GREENHORN     Perfs: 1360-1370     Comp: 11/13/2009     Status: DRY     Date: 11/13/2009
Production Test Data

IP Test Date: 3/11/2007     Pool: GREENHORN     IP Oil: 0     IP MCF: 0     IP Water: 976
Cores and Samples

Type: DC    Top: 512    Bottom: 1689
Type: RS    Top: 733    Bottom: 782    Formation: K-PJRS
Type: RS    Top: 1292    Bottom: 1380    Formation: K-NB
Type: RS    Top: 1388    Bottom: 1394    Formation: K-NB

Niobrara Formation Core #4 - Drillhole S-5, Grand Forks County, (40-ft - 110-ft)

County: Grand Forks
Well Type: SSM-ME     Well Status: A     Drillhole Date: 1963     Wellbore type: VERTICAL
Location: SENE 1-151-56        Approximate Latitude: 47.92782      Approximate Longitude:  -97.75605
Original Well Name: Shawnee-McCanna Area Drillhole S-5
Elevation(s): 1264 GL     Total Depth: 110
Formation Tops

K-GH 34
Cores and Samples

Type: WC    Top: 34    Bottom: 110
Note:  This core was collected during mineral investigations into the use of the Niobrara Fm. in eastern N.D. as cement rock (Carlson, 1964).
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Figure 1.  The extent of the Niobrara Formation in North Dakota (shaded green area) and the location of selected Niobrara cores.

Figure 2.  Cretaceous stratigraphic nomenclature in North Dakota (modified from Murphy, et.al., 2009) highlighting the Niobrara Formation.
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Porosity - permeability relationships from core samples
extracted from the Niobrara Formation in the Wunderlich 1
well, drilled in McHenry County.  Values shown in red denote
fractured core plugs.  Values shown in green are from non
-fractured core plugs.

Section of geophysical log from the Wunderlich 1 well driled in
McHenry County depicting the stratigraphic interval of the
Niobrara and respective cored interval from 2,151-ft to 2,170-ft.

Section of geophysical log from the Peterson 1 well driled in Emmons County depicting
the stratigraphic interval of the Niobrara Formaion from 1,223-ft to 1,458-ft and
respective core samples.

Section of lithologic and geochemical log from the S-5 drillhole into the upper Niobrara shale in northeastern North Dakota in
Grand Forks County depicting the stratigraphic interval of the Niobrara and respective cored interval from 34-ft to 110-ft.

Summary of geomechanical rock properties obtained from Niobrara Formation core from the
Weiser 1-15 well drilled in Emmons County.

Section of geophysical log from the Weiser 1-15
well drilled in Emmons County depicting the
stratigraphic interval of the Niobrara Formation
and respective cored interval.

Graph of X-Ray Diffraction (XRD) analysis results
for discrete depth interval samples collected from
core of the Niobrara Formation from the Weiser
1-15 well drilled in Emmons County, North Dakota.

Niobrara Formation calcareous shale in core sample from the
Wunderlich 1 well drilled in McHenry County, North Dakota
taken from a depth of 2,151.5-ft - representative of
permeabilities of 1.9 mD and 11.8 % porosity.

Top core face view of light-gray (N7) calcareous
shale of the Niobrara Formation from the 66-ft
depth interval from Drillhole S-5 in western
Grand Forks County, North Dakota.  Abundant
white specks (coccoliths) are characteristic of
this "First White Specks" interval.

Porosity - permeability relationships from core samples
extracted from the Niobrara Formation (1,239-ft & 1,259-ft)
in the Peterson 1 well, drilled in Emmons County.


