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Summary
• Saltwater Disposal (SWD) causes human-induced 

pore pressure increases
• This can lead to water-to-surface events (e.g., geysers).
• InSAR is the tool to analyse surface displacements prior 

to failure helps diagnose the lead cause.
• This information is critical to effectively manage and 

mitigate the risks associated with SWD.

1. Introduction
• Saltwater Disposal (SWD) is a 

necessary part of oil production in 
the Permian basin but has caused 
surface leaks due to increased 
pore pressure and wellbore failure. 

• We use InSAR to detect surface 
deformation, including blisters 
up to 1.5 years before failure
and investigate two notable 
events: the Crane County and 
Toyah Geysers.

Methods
• We use our in-house InSAR processing chain to determine 

surface displacements with millimeter precision. 

4. Implications for Risk Management
• InSAR is the tool to mitigate risks associated with SWD by 

monitoring for key diagnostics of pore pressure increases (e.g., 
blister and pressure fronts).

• Insights from monitoring makes responses to water-to-surface 
events informed and effective.

• Frequent updates for The Permian Basin provide actionable 
information for  risk management.

3.2 Wellbore Failure diagnosis: Toyah Geyser 
• Toyah Geyser erupted suddenly from 

an old abandoned well in Oct 2024
• InSAR time series revealed no pre-

failure displacement signal.
• Failure due to casing failure in

Delaware Mountain Gr, not pressure 
build-up. 

• Immediate sealing is effective.
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• Moving surface uplift is a 

key diagnostic of a 
moving pressure front.

• The Crane county geyser 
was caused by increased 
pore pressure making 
sealing ineffective. 
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3.1 Wellbore Failure diagnosis: Crane County 
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2.Blister Monitoring in 
The Permian Basin 

• Blisters form when excess 
pressure causes rapid, 
localized uplift.

• Often centered on wellbores 
(injection sites or weak 
spots).

• With InSAR we can see
warning signs up to 1.5 
years before failure. 

• Fast action can stabilize 
a blister-affected area. 

• Effectively mitigating risks 
of surface leaks.

Example of blisters in InSAR 
data from the Permian Basin

1 km

A A′

A′

A

Blister

Blister

The Permian Basin

Blister
 - Clastic rocks and young fill

  - Ochoan evaporites
  - Delaware Mountain Group (shallow injection)
  - Bone Spring Formation
  - Wolfcamp Formation (Shale oil)
  - Pennsylvanian Strata
  - Silurian to Mississippian strata (deep injection)
  - Ellenburger Group
  - Crystaline basement
  - Oil producing well
  - Saltwater injection Well

- Normal fault

- Surface displacement
- Volume increase
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