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North Dakota New Well Permits Issued
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7188 total wells – 3876 Bakken horizontal (53.9%) 

North Dakota Wells Producing Each Year
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Production 639,277 bopd (appr 572,151 from Bakken—89.5%) 

North Dakota Daily Oil Produced and Price
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North Dakota Oil Production
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History Bakken - Three Forks P10 Bakken - Three Forks P50 Bakken - Three Forks P90

  3,876 Bakken and Three Forks wells drilled and completed 

  36,000 more new wells possible in thermal mature area 

  Proven=7 BBO – Probable=10 BBO – Possible=14 BBO (billion barrels of oil) 

Proven 

Possible 

Probable 



Typical Bakken Well Production
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Typical 2012 Bakken well 

• 45-year well life 

• 615,000 barrels of oil 

• $9 million to drill and complete 

• $20 million net profit 

• $4 million in taxes 

• $7 million in royalties 

• $2 million in wages 

• $2 million in operating expenses 



North Dakota Well Depth and % Horizontal

0

4,000

8,000

12,000

16,000

20,000

1950 1960 1970 1980 1990 2000 2010 2020

D
e
p

th
 (

 F
e
e
t)

0%

20%

40%

60%

80%

100%

Average Depth Per Well Percent Horizontal Wells

1987 





NORTH DAKOTA – 153 DRILLING RIGS – Oct 2010 

Current drilling activity is focused 

 in Mountrail, Dunn, McKenzie, and Williams Counties. 

 

 

NORTH DAKOTA – 208 DRILLING RIGS – Aug 2012 

Current drilling activity is focused 

 in Mountrail, Dunn, McKenzie, and Williams Counties. 

 



RIGS 

 

• 208 rigs currently 

• 225 rigs  - 2 years to secure leases 

• 225 rigs – another 16 years f/5H/SU 

• Declining rig count? 

• walking rigs replace inefficiencies 

• drilling more wells w/less rigs 



 

4 ½” Frac String 

 

Upper Bakken Shale 

 

Lower Bakken Shale 

Middle Bakken 

 

Potable Waters 

 

• Drill with fresh water 

• Total depth below lowest potable water 

• Run in hole with surface casing 

• 1st layer of surface water protection 

• Cement casing back to surface of ground 

• 2nd layer of surface water protection 

 

TYPICAL HORIZONTAL OIL WELL 

9-5/8” in 13.5” Hole 



 

7” Casing 
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TYPICAL HORIZONTAL OIL WELL 

9-5/8” in 13.5” Hole 

 

Cement 

Kick-off 

 Point 

 

 

 

 

 

• Drill vertically to kick-off point 

• Run in hole with bent assembly 

• Downhole mud motor 

 





 

7” Casing 

 

Upper Bakken Shale 

 

Lower Bakken Shale 

Middle Bakken 

 

Potable Waters 

 

 

 

 

 

 

• Drill 8-3/4” hole to pay 

• Run in hole with 7” casing 

• 3rd layer of protection 

• Cement 7” casing 

• 4th layer of protection 

 

TYPICAL HORIZONTAL OIL WELL 

9-5/8” in 13.5” Hole 
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Build 

Section 



 

7” Casing 

 

Upper Bakken Shale 

 

Lower Bakken Shale 

Middle Bakken 

 

Potable Waters 

 

• Drill lateral in pay 

• Run in hole with 7” casing 

• Cement 7” casing 

• 2nd layer of protection 

 

TYPICAL HORIZONTAL OIL WELL 

9-5/8” in 13.5” Hole 
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 Point 
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Build 
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4.5” 
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String 

 

Upper Bakken Shale 

 

Lower Bakken Shale 

Middle Bakken 

 

Potable Waters 

 

TYPICAL HORIZONTAL OIL WELL 
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Packer 

 

Run in hole with: 

• 4.5” liner  

• 5th layer of protection 

• 30-40 swell packers 

• sliding sleeves 

4.5” liner 
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TYPICAL HORIZONTAL OIL WELL 
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TYPICAL HORIZONTAL OIL WELL 
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TYPICAL HORIZONTAL OIL WELL 
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TYPICAL HORIZONTAL OIL WELL 
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TYPICAL HORIZONTAL OIL WELL 
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TYPICAL HORIZONTAL OIL WELL 

 

Cement 

Packer 

Run in hole with: 

• 4.5” liner 

• 30-40 swell packers 

 

• sliding sleeves 

4.5” liner 



Sea Level 

Oil & Gas 
Bakken/Three Forks 

Precambrian 

Basement 

Base of fresh water 

Oil & Gas zone is 1-1/2 miles below fresh water zone 



WHY FRAC THE ROCK? 

 

• already developed easy oil 

• oil flows easily without fracking 

 

• Unconventional Reserves 

• reservoirs are tight  

• uneconomic to produce w/o fracking  

• must create a path for oil to flow 



Thousands of fractures are created 

• pumping water at 6,000-9,000 psi 

• millions of pounds of sand and 

ceramic beads are pumped with the 

water to hold the fractures open. 



Purposes of frac fluid 

• crack the reservoir 

• gel strength to carry sand 

Frac fluid is produced back as 

flowback  





Thirsty Horizontal Wells 

 

• 2,500 wells / year 

• 15 - 25 years duration 

• 20 - 30 million gallons water / day 



Commission supports surface water use 

 

• Lake Sakakawea best water resource  

• one inch contains 10 billion gal water 

• 5000 wells @ 2mil gal wtr/well 

• 2-year supply 



Performing hydraulic fracture stimulation south of Tioga 

• all Bakken wells must be hydraulically fractured to produce 

• 2-3 million gallons of water 

• 2-3 million pounds of sand 

• cost  $2-4 million 



PLANNING FOR THE FUTURE 

  

•New Commission Rules 

• Fresh wtr ponds for frac wtr allowed 

• eliminates 100s of truck trips 

 

 



EPA Guidance for HF using Diesel Fuel 

 

• Draft guidance presented 5-10-2012 

• Comment by 7-9-2012 

• Extended to 8-23-2012 

• NDIC commented on 6-25-2012 

 



EPA Guidance for HF using Diesel Fuel 

 

• States have effective HF regulations 

• UIC permit not appropriate 

• Definition of diesel too broad 

• Allows biodiesel w/same chemicals 

• EPA: N/A to Primacy States 

• Guidance appears to require it 

 



BLM Proposed HF Rules 

 

• Draft rules presented 5-11-2012 

• Comment by 7-10-2012 

• Extended to 9-10-2012 

• NDIC commented on 6-25-2012 

 



BLM Proposed HF Rules 

 

• Rules eff on federal and Indian lands 

• States have effective HF regulations 

• Defines simple acid job as HF 

• Duplication of North Dakota regs 

• BLM short-staffed: Permit > 180 days 



Industrial Commission Regulation 
 

• Water flowback after frac 

• Flowback in lined pit allowed 

• Disposal wells permitted through   

 Underground Injection Program 

• Disposal zone is 2,500 feet below 

 potable waters 



Salt-Water Disposal Dakota Fm. 

Sea Level 

Bakken Fm. 

Base of fresh water 

Disposal zone is 1/2 mile below fresh water zone 



PLANNING FOR THE FUTURE 

  

• Corridors for development 

• Educate local and County officials 



NORTH DAKOTA – 171 DRILLING RIGS – June 2011 

The Commission encourages multi-well locations 



Small Footprint 

• Developed 13,000 acres 

• 14 wells 

• rough topography 

• LMR Confluence 

Vern Whitten Photography 







Six Wells on a Single Pad 

Vern Whitten Photography 



THREE FORKS 

BAKKEN 

Bakken Producer 

15,000 sq mi 

8000 wells 

1H/1280 



BAKKEN FORMATION 

mature area 

ESTIMATED MATURE AREA OF THE BAKKEN FORMATION 

(Nordeng, 2010) 



WELLS 

 

• 7,188 wells currently producing 

• 3,876 Bakken 

• 4,000 more to secure leases 

• 40,000 additional development wells 

• 225 rigs – another 16 years 

• 100 rigs – another 30 years 

• Bakken Pool – 4 targets 



ASSOCIATED GAS 

 

• Current gas plant cap exceeds prod 

• no infrastructure 

• infrastructure bottlenecks 

• $4 billion investment in gas 

• must justify expendatures  

• 4 new plants recently online  

• 4 new + one expansion planned 

• compressor upgrades 



 



Watford       

City 

Garden  Creek I Gas Plant 

(Bear Paw) 

100 MMCFPD 

Operational 4Q 2011 

Glass Bluff Gas Plant 

(Hiland) 

50 MMCFPD 

Operational 

 

Little Missouri Gas Plant 

(Saddle Butte) 

5 MMCFPD--LPG 

Operational 

Belfield Gas Plant 

(Whiting) 

100 MMCFPD 

Operational 3Q 2012 

Stateline I Gas Plant 

(Bear Paw) 

100 MMCFPD 

3Q 2012 

Stateline II Gas Plant 

(Bear Paw) 

100 MMCFPD 

2Q 2013 

$4 billion investment 

Garden  Creek II Gas Plant 

(Bear Paw) 

100 MMCFPD 

3Q 2014 

Tioga Gas Plant expansion 

(Hess) 

110 to 250 MMCFPD 

2014 ? 

Plains Ross Gas Plant 

(Plains) 

75 MMCFPD 

2013 ? 





Natural Gas Challenges 



 



 



 



 



 



 



PLANNING FOR THE FUTURE 

 

• Evaluate potential new plays 





Regional Extent 
Tyler and Bakken 

Carboniferous 







2,400 wells=90MW 



File No. 15092 

Armstrong #1-5 Hanson 

Sec 5-T155N-R102W 

Williams County, ND 





Western North Dakota 

• 1,100 to 2,700 wells/year = 2,000 expected 
 

– 100-225 rigs = 12,000 – 27,000 jobs 

 

– Another 10,000-15,000 jobs building infrastructure 

 

– 225 rigs can drill the wells needed to secure leases in 2 years 

 

– 225 rigs can drill the wells needed to develop spacing units in 16 years 

 

– 35,000-40,000 new wells = 45,000-50,000 long term jobs 

 



FRAC WATER ADDITIVES 

 

• 99.5% water and sand 

• 80.5% water 

• 19.0% proppant  

• 0.5% chemicals 

• most are found in every household 



• Compound 
– Purpose 

• Common application 

 

• Fresh Water – 80.5% 

• Proppant – 19.0% 
– Allows the fractures to remain open so the oil and gas can escape 

• Drinking water filtration, play ground sand 

• Acids - 0.12% 
– Help dissolve minerals and initiate fractures in rock (pre-fracture) 

• Swimming pool cleaner 

• Petroleum distillates – 0.088% 
–  Dissolve polymers and minimize friction 

• Make-up remover, laxatives, and candy 

• Isopropanol – 0.081% 
– Increases the viscosity of the fracture fluid 

• Glass cleaner, antiperspirant, and hair color 

• Potassium chloride – 0.06% 
– Creates a brine carrier fluid 

• Low-sodium table salt substitute 

• Guar gum – 0.056% 
–  Thickens the water to suspend the sand 

•  Thickener used in cosmetics, baked goods, ice cream, toothpaste, sauces, and salad dressing 

• Ethylene glycol – 0.043% 
– Prevents scale deposits in the pipe 

• Automotive antifreeze, household cleansers, deicing, and caulk 



 

• Sodium or potassium carbonate – 0.011% 
– Improves the effectiveness of other components, such as cross-linkers 

• Washing soda, detergents, soap, water softeners, glass and ceramics 

• Sodium Chloride – 0.01% 
– Delays break down of the gel polymer chains 

•  Table Salt 

• Polyacrylamide – 0.009% 

– Minimizes friction between fluid and pipe 
• Water treatment, soil conditioner 

• Ammonium bisulfite – 0.008% 

– Removes oxygen from the water to protect the pipe from corrosion 
• Cosmetics, food and beverage processing, water treatment 

• Borate salts – 0.007% 

– Maintain fluid viscosity as temperature increases 
• Used in laundry detergents, hand soaps and cosmetics 

• Citric Acid – 0.004% 

– Prevents precipitation of metal oxides 
• Food additive; food and beverages; lemon juice 

• N, n-Dimethyl formamide – 0.002% 

– Prevents the corrosion of the pipe 
• Used in pharmaceuticals, acrylic fibers and plastics 

• Glutaraldehyde – 0.001% 

– Eliminates bacteria in the water 
• Disinfectant; Sterilizer for medical and dental equipment 



Hydraulic Fracturing 

Stimulation is Safe 
 

• IOGCC survey—no contamination 

• EPA survey – no contamination 

• GWPC study verifies State’s regs 

• GWPC - IOGCC FracFocus Chemical 

 Registry 



PLANNING FOR THE FUTURE 

 BEST PRACTICES 

 

• Rules require posting HF 

• must post on FracFocus 







Sea Level 

Oil & Gas 
Bakken/Three Forks 

Precambrian 

Basement 

Base of fresh water 



The future looks promising for 

sustained Bakken/Three Forks 

development 

Cap and trade 

proposals in 

congress could 

reduce activity 

an estimated 

35-40% 

EPA regulation of 

hydraulic fracturing 

could halt drilling activity 

for 18-24 months 

production decline of 

25-30% 

Current 

administration 

budget 

contains tax 

rule changes 

that could 

reduce activity 

an estimated 

35-50% 

Federal minor source air 

permits require 6 -12 

months for approval 

Oil price below 

$50 WTI could 

reduce activity 

an estimated 

25-30% 



FRAC WATER ADDITIVES 

 

• 99.5% water and sand 

• 80.5% water 

• 19.0% proppant  

• 0.5% chemicals 

• most are found in every household 





PLANNING FOR THE FUTURE 

 BEST PRACTICES 

 

• New Commission Rules 

•Eliminates 95% of reserve pits  

• smaller footprint 

• reclaim in 30 days 

 

 







Recent Commission Orders 

 

• recycle water flowback 

• drill cuttings for road base 

• recycle drilling mud 



Expected Case 



$132.4mm 

$17.4mm 





$1.048b 






