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Drilling & Completing 
Geothermal Boreholes for 

Non-Drillers



WARNING 
The following panel features tribal drilling knowledge 

acquired by drilling professionals, with the 
supervision of geothermal & groundwater 

professionals.  Accordingly, Brock Yordy must insist 
that everyone who engages with this presentation 

consider the following advice. 



Drilling Applies Tribal Knowledge with 
Engineered Specifications 

1. Drilling is the imperfect combination of science, physics, and self-
taught tribal knowledge compounded over years of success and 
failure. 

2. Drilling is a disruptive process; the key to success lies in your 
conscious choice of the drilling program that minimizes the impact on 
the surrounding environment. 

3. Drillers, Contractors, Engineers, Scientists, and Clients have entered a 
powerful partnership to uncover the mysteries of the subsurface. 



Geothermal Systems & Design 2016 

Depth 300’ to 
500’ Diameter  >6” Drilling Method: 

Mud 

Loop Diameter 
1.25” 

Grout: Bentonite, 
Cement, or 
Thermally 
Enhanced. 

Project size 5 
holes to >500 



Geothermal Systems & Design 2026 

Depth 500’ to 
1000’

Diameter 6” to 
8.5” 

Drilling Method: 
Air – Mud – 
Specialty 

Loop Diameter: 
1.25” – 2”

Grout: Graphite 
Plus 

Project Size 5 to 
<1000 



Selection Process 

1. Location 
2. Project Feasibility, Budget, & Stakes 
3. State & Local Regulations
4. Test Hole, Logs, & Data 
5. Bore Field Size & Hole Specifications 
6. Construction Timeline 
7. Contractor Qualifications & 

Capabilities 



Drilling Company Project Selection Process   

Equipment 
availability 

Location  History & 
Data

Geology  

Test Logs  

Customer &

Engineer   
Hole 

Specifications 

Loop 
Installation  

Timeline 
& Staffing   

Site 
Management  

Other Project 
Commitments  



Planning for 
Success 

Weather  

Other Construction 
Operations & 

Activities 
Sharing the Site 

Project 
Timeline  

Location 

Manmade 
Obstructions  

Neighbors   

Site Size  

Site Management 

Local Regulations 

Drilling 
Project 
Management



Impacts to 
project success 

Manmade Subsurface 
Obstructions  & 
Contaminates 

Utilities 
Old Building 

Old Dump 
Industrial Pollution 

Local Geology
Non-Reactive 

&
Reactive  

Sand 
Gravel 
Rock 
Clay 

Shale 

Problematic Subsurface
Conditions 

FORMATION HYDRAULICS 
Fragile Formations 
Cobbles – Boulders 

Loss Zones, Fractures, Voids 

Water
High Volume Zones  

Well Head Protection Areas 

Artesian Flow 
Methane

H2S 
Volatile Gas  

Drilling Program
Management
Geothermal 



Borehole Creation
1.    Pressure + Cutting 

Force
a) Rotation 
b) Percussion
c) Velocity 
d) Frequency

2. Cuttings Removal 
a) Mechanical
b) Flushing 

i. Water 
ii. Air 
iii. Drilling Fluids  





Target Up Hole Velocity 



Contractor 
Qualifications 

Equipment
• Availability 
• Tooling 
• Drilling Method 

Compatibility Location 
• Geology 
• Site Footprint
• Environmental Demands 
• Site Management 

Project Timeline  

Borehole Design 
• Diameter 
• Loop Type
• Grout  

Project Restoration, Clean up and Disposal  

Workforce 
• License Qualifications, State Drilling License, IGSHPA 
• Safety Certifications
• Insurance Standards
• Quality Installations 



Lessons Learned 

Regardless of the geographic location or 
geologic conditions, a competent drilling 
company will approach a project with the 
following objective: 

To safely complete the project with 
the best drilling methods, 

equipment, and tooling available 
while minimizing risk to the 

company and client. 

Every project has the opportunity for a more 
optimized drilling method, equipment, or tools 
to increase productivity. Often, equipment 
availability and cost supersede maximizing 
drilling efficacy.  
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