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Refrac Technology 

HALLIBURTON 



An Evolution of Refrac Process in the Bakken Formation 

Bakken Horizontal Refracs by Year 

Oil Price 

2004 2006 2008 2010 2012 2014 2016 

C 2017 fiolliburton. All nghts reserve<! 

Production gains are 3x greater than 2-years ago. 
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Refrac 

• We continue to use diagnostics to improve our design and 
execution of refracs. The production gains from our Generation 
Ill refrac design is 3x greater than it was 2 years. This has 
resulted in more refracs being pumped than ever before. The 
cost per flowing BOE for these refracs are less than many new 
drills in the Bakken, so refracs are becoming a part of capital 
portfolios. 
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Increased Deployment of Fiber Optic Services 

FiberWatch® is Permanent Fiber Optic Services 

• 3x job count in 2017 over 2016 

Spectrum® is Retrievable Fiber Optic Services 

• Sx job count in 2017 over 2016 
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Refrac 

• The Bakken is utilizing more Fiber Optic diagnostics as a tool to 
evaluate where the fluid is distributed during the frac and 
where is comes from during the production. In 2017 we have 
deployed more projects using both Spectrum (retrievable in 
coiled tubing) and FiberWatch (permanent on casing) than ever 
before in the Bakken. 
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Equipment Innovations/Technology 
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Halliburton WCU (Well Head Connection)unit 
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Sand Box Systems 
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Sand Box delivery systems 
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Express Connect Manifolds 
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Halliburton Facts/Info 
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Community & Government Relations 

I Several Managers sit on Boards for various groups 
• Williston Work Force Training board member 
• Williston Stakeholder Committee 
• Energy Out Reach Committee- $1 OOK donations last year- various groups 
• BSC Engineering Advisory Board 

I API and SPE involvement- committee and board members (past and present) 
• 2014 Industry Innovation Award winner from Williston API Chapter 

"I Will Clean Williston"- 50 employees attended 
Participated in Minot and Dickinson Pick Up the Patch events 
Work closely with NDPC on regulations I rule changes 
NPDC conference-HAL BBQ for -4100 attendees (May 20-22nd) 
NDPC- Oil Can Community BBQ- Kenmare and Dunn Center this year (July 15th_ 17th)-Yearly 
NDPC- Teacher tours- visit Drilling and Completions sites (June 9-1 ~)-Yearly 
Several tours for Legislators- educate 
Miss ND Pageant- Dinner and Halliburton Review at Bear Paw Lodge (June 3rd) 
4th Grade - Halliburton tour/education (May 30th) 
Work Closely with TERO on Tribal regulations (ongoing) 
TERO- HAL BBQ for Annual TERO conference 
NDPC- 1 M BBL per day Celebration- HAL BBQ- (June 25th) 

I YES committee- for District# 1 School District- (Halliburton homes annexation- June 10th) 
Work closely with City/County Commissioners on Halliburton needs 
Multiple lmPACT functions during the year- Donating time to Charitable events 

I Working closely with Robert Moran, Steven Flattery, Susie McMichael on any Political /Interview type 
requests - pretty much every National Magazine/TV channel has been in the Bakken 
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Local Contributions I Donations 

I 2010- Mercy Medical Foundation- $25,000 

I 
I 
I 
I 
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2010- Williston Community Builder - $10,000 - Oil Field Playground 

2011- Mercy Medical Foundation- $25,000 

2011- New Vehicle- Mercy Medical Foundation- $10,000 

2011- Minot Area Community Foundation (Flood relief)- $100,000 

2012- Mercy Medical Foundation- $25,000 

2012- Williston School District- $20,000 

2012- Donated 2 used Pickups to Williston Vector Control group 

2013- Mercy Medical Foundation- $50,000 

2013- St. Joseph's Hospital Foundation- $50,000 

2013- ND Safety Council-Safe Driving Video- $20,000 

2013- Energy Out Reach Committee- $1 OOK donations various groups 
2014- Equipment Donation to ND Heritage Center for display at Capital - new Oil & Gas wing-
$40,000 (In Kind Donation) 
2014- Equipment and vehicles-$150,000K in kind donation to WSC- Train ND program 
2014- Mercy Medical Foundation- $50,000 
2014- St. Joseph's Hospital Foundations- $50,000 
2015- Mercy Medical Foundation-$ 50,000 
2015- St. Joseph's Hospital Foundation-$ 25,000 
2015- North Valley Hospital Foundation- $50,000 
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Local University Donations I Grants 

I 1996- Montana Tech- $5,000 

I 1997- Montana Tech-$750 

I 1997- SD School of Mines-$750 

I 2003- Montana Tech-$5,000 

I 2004- Montana Tech-$50,000 (3 grants-Engineering) 

I 2005- Montana Tech-$45,000 (2 grants-Engineering) 

I 2006- Montana Tech-$350,000 (Natural Resources Building construction) 

• http://www.halliburton.com/public/news/pubsdata/press release/2006/esgnws · 120706. html 

I 2008- SD School of Mines-$30,000 

I 2010- Montana State University-$5,000 

I 2010- Montana Tech-$15,000 

I 2011- Montana Tech-$30,000 

I 2012- Montana State University-$15,000 

I 2013- Montana State University-$20,000 

I 2013- Montana Tech-$8,000 

I 2014- Montana State University-$25,000 

I 2014-North Dakota State University-$12,000 

I 2014-SD School on Mines-$12,000 

I 2015-Montana State University-$20,000 (1 grant- Engineering) 

I 2015-North Dakota State University-$23,000 (2 grants-Engineering) 

I 201 ~-Montana Tech-$1.6M Match $1.6M donation with Cop and APC for $5M total 

• http://www.mtech.edu/news/2015/01/011620151.html 
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ND Headcount 

I Current Williston I Dickinson HC (Sept 2017) 

• 864 Employees (Local-assigned to ND) 

• At peak -2500 Employees working in ND 

I ND Job Service stats 

• Ranked # 1 Employer in Williams County-2014 

• Ranked# 15 Employer in ND- 2014 (Highest Oil Field related 
company in the State) 

• Still largest employer in Williams County (Oil Field) 
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ND Housing 

I Halliburton was one of the few companies that actually built housing 
properties for employees to address high rent costs during boom period 

• Built 50 Halliburton owed homes in Williston 

• Built 48- 3/4 Bedroom Town Homes in Williston 

• Built 2 Apartment complexes in Williston 

• Purchased Muddy River Lodge 

• Utilize Target Logistics lodges in Williston and Dickinson 
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