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Introduction to Oil and Gas Drilling
and Production in Karst Areas



• What is “karst”?

• What are cave/karst resources?

• Impacts of drilling and production

activities in karst areas

• How does BLM manage these activities?

Detection

Avoidance

Mitigation

What we will cover:



Karst is a landform in soluble rock types

(ie. limestone, gypsum) that contains features, 

such as:
• sinkholes

• sinking streams

• resurgences

• caves

Most drainage is underground.

What is Karst?



Closed depression: Point source for groundwater 

recharge
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Sinkholes



Surface streams

that go underground
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Sinking Streams



Underground streams

that come to the surface

Resurgences
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A naturally occurring 

void inside the earth 

large enough to 

allow human entry.
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Caves



• Biologic

• Hydrologic

• Geologic

• Mineralogic

• Paleontologic

• Cultural 

• Scientific/Educational

• Recreational
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What are cave and karst resources?

43 CFR Part 37 Significant Cave Criteria



Biologic

Karst Ecosystems
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Image from:  Hazel A. Barton

Journal of Cave and Karst Studies, v. 68, no. 2, p. 43–54.

Biologic

Microbiology



Image from:  Hazel A. Barton; Introduction to Cave Microbiology: 

A Review for the Non-specialist. 

Journal of Cave and Karst Studies, v. 68, no. 2, p. 43–54.
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Hydrologic
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Hydrologic



Hydrologic
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Hydrologic
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Hydrologic
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Hydrologic
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Hydrologic
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Geologic
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Mineralogic



Gosia Allison
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Paleontologic



Arctodus simus
American

Short-Faced Bear
Extinct 12,000 years
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Scientific and Educational



Recreational



• Construction

• Drilling

• Production

• Abandonment

Impacts of Drilling
and Production in Karst Areas



Drilling and Production:

•  Lost circulation

• Collapse

• Spills

•  Alterations in aquifer recharge and outflow patterns

•  Failure to isolate critical formations

• Contamination of groundwater supplies

•  Impacts on cave ecosystems, wildlife, tourism, and 

recreational cave usage

Potential Impacts



• Groundwater Recharge

Construction
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• Collapse

Construction

James

Goodbar

James Goodbar



• Lost circulation and

collapse

Drilling



• Collapse

Production 



• Spills

Drilling/Production



• Illegal fluid dumping

Drilling/Production



• Groundwater Contamination

Drilling/Production
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•  Detection

•  Avoidance

•  Mitigation: Best Management Practices

How does BLM manage these activities?



• Remote: Maps, GIS, Satellite Images

Detection



• Remote: 
Maps –

Known Karst 

Features in 

the Carlsbad 

Field Office 

Detection



Detection

• Remote: Maps, GIS, Satellite Images





Detection

• Remote: Maps, GIS, Satellite Images



Detection

• Remote: Maps, GIS, Satellite Images
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Detection

• Field work: GPS mapping, surface surveys,    

and cave surveys



Insert cave map

Detection



Detection

• Field work: GPS mapping, surface surveys,    

and cave surveys
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Detection

• Field work: GPS mapping, surface surveys,    

and cave surveys
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Detection

• Field work: GPS mapping, surface surveys,    

and cave surveys
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Detection

• Field work: GPS mapping and cave surveys



Detection

• Field work: GPS mapping and cave surveys



Detection

• Geophysical: radar, resistivity,  and natural potential



Detection

• Geophysical: radar, resistivity,  and natural potential



Detection

• Geophysical: seismic



Avoidance

• Move

Location



Avoidance



Avoidance



Avoidance

• Reroute:

-road

-pipeline

-power line



Mitigation: Best Management Practices

• Surface

• Downhole

• Abandonment

• Monitoring



Minimize Surface Disturbances

• Smaller locations

• Reduce cut-and-fill



Minimize Surface Disturbances

• Multiple well locations

• No blasting



Minimize Surface Disturbances

• Closed loop systems



Minimize Surface Disturbances

• Lined berms

• Leak detection systems



Downhole

• Drilling

• Casing

• Cementing



Note: drawing is not to scale!

Conductor Casing

and Cement

T. Gregston



Surface Hole
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Surface Casing Set in 

Competant Formation
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Casing Cemented 

to Surface 
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Intermediate

Hole 
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Ooops!

Call BLM!
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DV Tool and

External Packer 

Intermediate

Casing String 
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First Stage

Cement
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Second Stage

Cement to Surface
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2nd Intermediate or Production

Casing String
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Casing Cemented

to Surface 
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Liner
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Liner Cemented

T. Gregston



T. Gregston



Abandonment

• Plugging



Abandonment

• Reclamation



Monitoring

• Pressure tests



Blue Spring

City of Carlsbad Water Monitoring

Well, Juniper Canyon
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Monitoring

• Dye tracing

Fluorescein Dye



Monitoring

• Dye tracing



We have covered:

• Cave and karst terminology

• Cave and karst resources

• Impacts of drilling and production

activities in karst areas

• BLM Best Management Practices:

Detection

Avoidance

Mitigation



Questions
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