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 THE SKY IS PINK:

 ANNOTATED
 DOCUMENTS 
— Southwestern Energy 
— Oilfield Review | Schlumberger
— Watson | Bacchu
— Dusseault, Gray + Nawrocki | SPE
  International
— Archer
— Colorado Oil and Gas Conservation
 Commission [COGCC]

If it is not possible for gas to migrate from  
targeted formations, why does industry show  
so much evidence to the contrary in these,  
their very own documents?

 THE SKY IS PINK:
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SOUTHWESTERN ENERGY

The gas industry asserts that the target formation is thousands of 
feet from water supply aquifers and that the aquifers therefore 
cannot be contaminated by migration of natural gas, radioactivity, 
VOCs and other chemicals.

However, SOUTHWESTERN ENERGY’S own powerpoint deck 
shows three ways that just such a scenario can occur

CEMENT CHANNELING
The cement forms incomplete bond to the casing, sometimes 
caused by exposure while curing to pressurized gas.

LEAK THROUGH CASING
The casing itself starts to corrode over time due to exposure to 
moisture and chemicals.

INSUFFICIENT CEMENT COVERAGE
The annulus around a casing string is not cemented to
the surface, allowing pressurized fluids access upwards to a 
freshwater aquifer.
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OILFIELD REVIEW | SCHLUMBERGER

SCP can result from direct 
communication with gas in 
shallow formations as well 
as the target formations, 
usually caused by poor 
primary cementing. 

s

In this article from Oilfield Review,
it is stated that sustained casing
pressure is an indication of
communication to the annulus from
a sustainable pressure source because
of inadequate zonal isolation, caused
by gas migration due to faulty cement 
or casings.

This chart shows the number of wells 
in the Gulf of Mexico with SCP - or 
the failure rate - by age. As you can 
see, 6% fail immediately, and within 15 
years, over 50% have failed.

s
s Migration is a common  

problem in Canada. Most of the 
SCP/migration is due to gas.

It is acknowledged that the search for  
energy in ever more remote locations —  
“extreme energy” — will push technology 
and operators to the limit: the consequences 
of “poor zonal isolation” are more failures.
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OILFIELD REVIEW | SCHLUMBERGER

s

There are 4 commonly understood 
causes of SCP, although identifying 
the precise cause is often difficult, 
likely for the same reason that  
remediating is difficult.

A — Tubing | migration leaks.
If they lead to a failure of 
production casing, the outcome 
can be catastrophic, jeopardiz-
ing personnel safety, production 
facilities and the environment.

B — Poor mud  
displacement leads to 
poor zonal isolation  
and gas migration.

C — Cement loses  
volume as it sets,  
leading to unbalanced 
hydrostatic pressure.
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OILFIELD REVIEW | SCHLUMBERGER

D — Even after a flawless
cement job, the cement
can still be damaged by
the routine operation
of the well. Also, the
mechanical properties of
casing and cement vary 
over time: differential 
expansion and contrac-
tion due to temperature, 
pressure or vibration can 
cause the bond between 
casing and cement to fail.
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OILFIELD REVIEW | SCHLUMBERGER

These three drawings 
illustrate a concern over 
migration from non-
target shallow gas zones 
through vertical fractures 
into non-gas-bearing 
sand formations as a 
result of poorly bonded 
cement.

s

This and previous 2 
pages from “From Mud 
to Cement—Building Gas 
Wells”.
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WATSON|BACCHU

s

These charts show a
correlation of increased
well failures over time,
by year of well spud, and
cumulatively.

s

This chart shows a  
correlation of migration in 
wells with SCVF with oil 
price changes, suggesting 
a trend to less vigilance at 
times of increased financial 
pressure.
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WATSON|BACCHU

s
This bar graph shows
increased well failure 
rate in deviated ( E. G. 
horizontal) wells over 
all wells.

s

Table data on
increased well failure 
rate in deviated ( E. G. 
horizontal) wells over 
all wells.

“The occurrence of SCVF is higher in deviated wells than vertical wells, indicating that well bore
deviation is a factor affecting overall well leakage.”
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DUSSEAULT, GRAY + NAWROCKI  
SPE INTERNATIONAL

This study explores the issue of 
migration long after a well has 
ceased production and has been 
plugged: 

“Explanatory mechanisms 
include channelling, poor cake 
removal, shrinkage, and high  
cement permeability. The reason 
is probably cement shrinkage 
that leads to circumferential 
fractures that are propagated 
upward by the slow accumu-
lation of gas under pressure 
behind the casing. 
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DUSSEAULT, GRAY + NAWROCKI  
SPE INTERNATIONAL

s“Strength is not the major issue in oil well 
cementing under any circumstances...
cement cannot resist the shear that is the 
most common reason for oil well distor-
tion and rupture during operation...”

s

“The presence of  
surface casing  
provides no  
assurance against  
gas leakage.”
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In this slide presentation, 
loss of well integrity is 
recognized as a ubiquitous 
and common problem.

20% of catastrophic well 
failures are due to loss of 
well bore integrity.

ARCHER
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Orphaned wells — wells that 
have been abandoned by their 
owners/operators and are 
no longer productive — are a 
migration pathway to aquifers 
and the surface.  
 
Often, the original operator 
of a well is long gone, and  
there are insufficient funds to 
remediate these sources of 
contamination.

It is estimated that there are 
35,000 abandoned wells in 
New York State. The locations 
of many are unknown.

COGCC 
[COLORADO OIL AND GAS CONSERVATION COMMISSION]
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