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North Dakota Production
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Average Cumulative Oil per Well Pool Avg. bbl/well Well Count

TYLER/HEATH 297,561 296

BAKKEN 285,512 19726

BIRDBEAR/ DUPEROW 268,838 679

DAWSON BAY 251,725 17

RED RIVER 242,396 1485

SILURIAN 235,674 355

MADISON 184,807 5796

WINNIPEGOSIS 182,699 59

SPEARFISH 134,994 488

WINNIPEG/ DEADWOOD 32,720 21

STONY MOUNTAIN 25,495 12



Silurian Production
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Silurian Oil Production and Well Count

Silurian Production

Silurian Well Count

Bakken Well Count

Presenter Notes
Presentation Notes
Well count initial incline in 50's when development commenced 

Well count incline start in late 70's and ends in mid 90's

~2007 Bakken well count incline 

Silurian development increase in 75 which is primary and the decline when Bakken well count increased in 2007



Stoneview Stonewall Unit
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SSU Oil Production

Presenter Notes
Presentation Notes
Location and wells of the SSU

SSU is unitized, equipment is ready to go, 

Production from surrounding fields in similar stratigraphy included for comparison

Highlights: Low water production, high oil production per well, production of the field has waned from the height, but has potential to increase

DGC = Dakota Gas Company



Stratigraphy
Bakken

SSU

SSU Bakken

Porosity (%) 2-15 0-12

Permeability Micro to milli 
Darcy

Nano to micro 
Darcy

Oil Gravity 
(˚API) 46 38-42

Wettability Oil Mixed

Composition Tight 
Carbonate

Tight 
Carbonate

Confining 
Zones Anhydrites Shales

Presenter Notes
Presentation Notes
SSU a tight carbonate reservoir with porosities ranging from 2% to 15%, permeabilities between 1 and 10mD, and high specific gravity oil
(46˚ API). (Similar to Middle Bakken, down to impermeable confining layers)

Porosities similar 2-15% vs BKKN 0-12%

Perm different 1-10 mD vs BKKN nano to micro to low mD

Both tight carbonates

Wettability is Oil vs BKKN mixed wettability

Reservoir surrounded by impermeable plastic like rock (Anhydrite vs. BKKN shales

Similar oil gravity 46˚ API vs BKKN 38 to 42˚ API


Although the work will focus on the project field operated by Cobra, the learnings from this project will establish baseline operational EOR and completion strategies for oil production from tight carbonate and other unconventional reservoirs throughout the Williston Basin, including the Bakken.

Dawson Bay Gas Flood – Positive response



• Dawson Bay Formation
• Porous dolomite capped with anhydrite
• Similar GOR and oil gravity 

• Primary Recovery: ~19%
• EUR: ~51% with gas injection
• 1.7x EOR over primary SSU

Dolphin

EOR ANOLOGY: DOLPHIN FIELD

DOLPHIN – DAWSON BAY

Presenter Notes
Presentation Notes
Production at Dolphin Field is from the Devonian aged Dawson Bay Formation. It exhibits higher permeability, however the geology and reservoir paramaters of the two reservoirs are similar. 
Porous Dolomite formed within a shallowing upwards sequence followed by anhydrite deposition
Similar GOR and Oil Gravity 
Estimated Primary Recovery was 19% of OOIP w/ and ultimate total recovery of 51% of the OOIP after gas injection. This provides a secondary to primary recovery of 1.7




Vertical Well 
Dominated

Horizontal Well 
Dominated

Pressure 
Maintenance

Previous SSU EOR Response
Conoco EOR Study - Reservoir Data

Initial Reservoir Pressure:  5236 psia

Bubble Point Pressure: 3273 psia

Current Reservoir Pressure: 3300 psia

Minimum Miscibility Pressure: 2900 psia

Water Saturation: 14%

Presenter Notes
Presentation Notes
Response to gas injection and water injection

Recent production increases are in response to increased reservoir pressure/energy, but nothing to swell oil (surfactant, gas, CO2)

At the field scale, gas injection drove production increase before well count increased

2.) H2 - Shed more emphasis on Conoco's work.
Based upon Conoco’s study a probable range for secondary recovery in SSU is 2-2.5 MMSTBO




Interval Control Valve System

• Testing downhole deployment
• Realtime monitoring
• Surface controlled production and EOR isolation
• Data collection for automated control

*Not to scale

Presenter Notes
Presentation Notes
Proposal is not contingent to a partnership with DOE for the ICV




Data Collection and Field Tests

• Lab tests:
• Gas chromatography, minimum miscibility pressure, rock wettability, and 

fluid interfacial tension 

• Data to support downhole liner and packer system
• FMI and Thru-Bit logs

• Potential Field Tests
• Surfactants and miscible fluid flood based on lab work
• Tracers for well connectivity or compartmentalization

**Corrected** 
Project-Associated Expense NDIC Share

Cobra Share 
(cash) Total Project

Labor – Engineering and Field $324,540 $530,000 $854,540 
Facilities, Equipment, Gathering -- $470,000 $470,000 
Stimulation -- $1,500,000 $1,500,000 
Field Services – Rigs, Wireline, Testing, Coil $1,800,000 -- $1,800,000 
Downhole Production Equipment -- $2,500,000 $2,500,000 
Subcontractor – EERC $2,875,460 -- $2,875,460 
Total Project Cost $5,000,000 $5,000,000 $10,000,000 

Presenter Notes
Presentation Notes
Need to pull in the methods used for Glenburn and ongoing for Wayne for how closely the field and research parts of the project work together




Conclusions

• Silurian has a wide range of development.
• Production is primary and underdeveloped.
• The reservoir setting is similar to other formations in North 

Dakota.
• The down-hole equipment results test will apply to other 

formations.
• The SSU is unitized and undergoing a pressure maintenance 

operation. Initiating a new EOR project within this unit could be 
expedited due to previous efforts.

• Since current Silurian trends and future development potential 
encompass a large geographic area within the state, there is 
potential to affect new socioeconomic development within the 
state that has not been previously affected by the Bakken Shale.

Presenter Notes
Presentation Notes
Since the further development of the Silurian encompasses a large geographic range in the state, there is potential to affect more socioeconomic development within the state not affected by the Bakken Shale.
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