
Development of Remaining Hydrocarbon 
Recovery in the Clinton and Berea Sandstone 

Formations Using Techniques and Lessons 
Learned from Unconventionals.

Prepared For:



• About Me

• Clinton and Berea History

• Current Conventional 
Production

• Knox County Case Study-
Applying Unconventional 
Techniques

• Case Study Results

• Recommendation

Agenda
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About Me

Jay Chapin- Petroleum Engineer & Today’s Presenter

• Ohio Born and Bred- Newark, OH

• B.S. Petroleum Engineering & Engineering Leadership Certificate-
Marietta College; 2019

• Also Freelance Consultant- Consulted on Several Water Injection Projects 
& Exploration and Production Projects

• 3rd Generation Oil and Gas
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Background



Clinton and Berea History

• Discovery
1. Town Fuel Source-

Findlay; Lancaster; 
Marietta

2. Nitroglycerin
3. Late 1800s- 1940’s

• Technology Advance
1. Hydraulic Fracturing

2. Rotary Drilling
3. Seismology

4. Knox/Morrow Co.
5. 1950’s-60’s

• Economic Advance
1. Oil Embargo

2. NGPA
3. 1970’s-80’s

4. Last Great Conventional 
Boom

Ohio’s Oil and Gas History Mainly Consists of Three Major Plays.
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Ohio Hydrocarbon Production History

Paul Fulton Research Presentation

6

OH Production History Graphs; Courtesy of OOGA’s 2019 Debrosse Report



Ohio Recent Hydrocarbon Activity
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OH Hydrocarbon Activity; Courtesy of OOGA’s 2019 Debrosse Report



Ohio Recent Hydrocarbon Production

• Decline Until 2013 Due to Unconventional 
Discoveries

• There is an issue though
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Ohio Conventional Depletion

• Continuing Conventional Dropoff
• 2018 is removed from this report as 

numbers have not been released yet.
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OH Hydrocarbon Activity; Courtesy of OOGA’s 2019 Debrosse Report



Case Study



• Using Case Study, We will evaluate the 
feasibility of this option

• Case Study: Knox Co. Clinton Oilfield

1. Evaluate Geological Characterization

2. Evaluate Reserves

3. Develop Drilling and Completion Plan

4. Evaluate Reservoir Forecasting

5. Evaluate Economic Feasibility

6. Recommendations

What is the Solution?
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Apply Unconventional Techniques



Knox County
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OH Production; Courtesy of OOGA’s 2019 Debrosse Report



Knox County
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Knox County Well GIS Map; Courtesy of ODNR



Knox County
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Packer Shell Contour Map & Seismic Proposed Shotpoints; Courtesy of Elkhead Gas & Oil Co.



Knox County
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Knox County
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Structure Contour Map & Depositional Environment; Courtesy of MRSCP Project



Knox County
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Structure Contour Map & Formation Layout; Courtesy of MRSCP Project



Reported Production
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• Reported Production Started in 1984
• 2018 Production Not Released Yet

• Most Wells in this field drilled between 
1980-2012

• Gives Good Estimate of Recovery so far



Reserves
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• Calculated using OOIP Formula
• Thickness- Avg Height of 2 Sand Sections

• Reservoir assumed to be Layered
• GOR Ratio Assumed of 2 MCF/BBL
• Low RF Due to Reservoir Depletion

• Reservoir Pressure Gradient Assumed to be 
.3 psi/ft



Reserves Probability

Paul Fulton Research Presentation

20



Reserves Probability
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Drilling
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• MD- 9,500’
• LL- 4,000’
• TVD- 2,800’



Drilling
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Directional Drilling Typical Build Vurves ; Courtesy of Fundamentals of Drilling Engineering 



Proposed Drill Survey
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3-D View and Graph Using SES Software



Proposed Drill Survey
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Drilling Cautions
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Actual Clinton Geosteer; Courtesy of OOGA Workshop



Drilling Cautions
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Actual Clinton Geosteer; Courtesy of OOGA Workshop



Drilling Cautions
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Actual Clinton Geosteer; Courtesy of OOGA Workshop



Drilling Cautions
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• Clinton is Extremely Abrasive
• Low ROPs

• High Bit Management
• Low MWs- Depleted Rock; Low Formation 

Damage
• Clayiness and Water Saturations- Makes 

“Staying in Zone” Critical
• Abrasive Rock Makes Sliding & Curve 

Building a Challenge
• Would Use RSS

• Air to KOP; TOOH for Bit Change and Fluid 
Change

• Use 5 ½” Production Casing- Higher 
Capacities & SFs for Completions

Actual Clinton Geosteers; Courtesy of OOGA Workshop



Completions

Paul Fulton Research Presentation

30



Completions
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Completions
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Completions
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Completions
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Completions
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Completions
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Completions
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Completions
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Completions
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Larkin Wellhead Config; Courtesy of Larkin

Pumpjack Config; Courtesy of Lufkin

Qrod Design; Courtesy of Jay Chapin



DCA’s
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DCA’s
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DCA’s
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DCA’s
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AFE
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• This is an expensive 
proposition

• High Development 
Costs from 
Completion and 
Flowback Services

• This isn’t a 2-Hour 
Setup, Shoot, Frac, 
and Leave



Economics Assumptions
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Economics
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Economics- ATAX Corp
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• At $55/BBL; $2.50/MCF- 56 Month Payout; 22% IRR; $768,698.89 50 Year NPV



Economics- ATAX Corp
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Economics- ATAX Corp

Paul Fulton Research Presentation

49



Economics- SOOGA LLC
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• At $55/BBL; $2.50/MCF- 49 Month Payout; 25% IRR; $1,083,584.62 50 Year NPV



Economics- SOOGA LLC
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Recommendations
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• This is an expensive proposition

• DCA Well Results are Extremely 
Sensitive

• Corners and Mistakes can cost 
major productivity

• 3D- Reservoir Network, Cannot 
be Cheap on Development Costs

• Would Find Area with Good 
Reserves (OOIP), Developed 
Frac Barriers and Decent  
Reservoir Pressure

• Unitization Spacing Can Make or 
Break You

• Does Develop EOR or CO2 
Sequestration Opportunities-
Secondary Recovery

• Unitization and Higher Costs-
Smaller Operators Partner Up

Unconventional Completions; Courtesy of LinkedIn



Special Thanks To:
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Thank You!


