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How did thermogenic stray gas 
migrate into the shallow 

subsurface through these culprit 
wells?



Well Leakage

1. 

2. 

1. Casing leak

2. Unknown intermediate

3. Faulty cement seal or improper 
cement coverage

3. 
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Sustained Casing Pressure (SCP) Closed Surface 

Casing Valve
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Sustained casing pressure is an 
easily measured gauge of well 

integrity, but is poorly 
documented

Should be no SCP in a properly 
functioning well

Sustained annular pressure (SAP), 
bradenheadpressure, surface 

casing vent flow (SCVF)
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Closed Surface 

Casing ValveCritical
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As pressure builds annular liquid is 
displaced

Not all wells that develop SCP 
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When SCP = formation fluid 
pressure at bottom of surface 

casing stray gas migration can be 
induced
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Critical sustained casing 
pressure is a well -specific 

physically meaningful 
indicator of stray gas migration
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BradenheadTesting

ÅPressure measured as found on surface 
casing 

Å Instantaneous pressure measured at the 
end of the test

ÅFiled as text-based PDFs that can be mined 
using Python
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First Well Integrity Study

Paired with QA/QC well 
construction data

3,923 readable bradenhead
tests (after QA/QC)

2010 bradenheadtesting 
policy establishes 

Wattenberg Test Zone (WTZ)



How Many Wells Have SCP?
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All Wells (13.8%), Vertical Wells (7.4%), Deviated Wells 
(21.9%), and Horizontal Wells (18%)


