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Reducing Risk and Mitigating Cost 
by Understanding the Source of H2S.  

Examples from Texas 
 
Richard Drozd; P.F. DuBois and Derrick Whit-

ing 
Weatherford Laboratories 

 
 No operator wants to have a sour gas 
problem in their well.  Even worse, “Surprise, 
we detected 10, 1000 or > 10,000 ppm H2S in 
your well!”   
 The presence of H2S in the production 
stream is a well-known problem from a safety 
and commercial perspective. Understanding 
the H2S source is critical to estimating poten-
tial production quantities over time as well as 
identification of H2S trends.  Source identifica-
tion allows critical cost and associated risk re-
duction decisions such as evaluating chemical 
treatment vs sour facility to be made early in 
the life of the field.  
 Sulfur is incorporated into organic mat-
ter shortly after deposition, generally within 
the first few meters of the subsurface, via re-
duction of seawater sulfate by bacteria.  If 
there are abundant metals available, the sulfur 
will preferentially form metal sulfides.  There 
are three main sources of H2S in petroleum 

Bacterial reduction of sulfate to H2S 
through dissimilatory reactions.  The bio-
logical creation of H2S requires conditions 
in the subsurface compatible with bacterial 
growth, the most important of which is res-
ervoir temperatures <80°C.   
Thermochemical sulfate reduction = TSR.  
TSR is a reaction of sulfate minerals 
(primarily anhydrite) and petroleum to 
form H2S and carbonates.  This reaction is 
thought to begin only a subsurface temper-
atures > 120°C or more. 
Thermal decomposition of sulfides in kero-
gen in clay-poor sulfur rich source rocks.  
The reactions are high temperature at the 
late stages of thermal maturation in car-
bonate dominated source rocks.  Associat-
ed oils are high in sulfur and can provide a 
source for the H2S in addition to the prima-
ry kerogen. 

 Determining the origin of H2S found in 
any particular accumulation requires analysis 
of the H2S itself, as well as the other compo-
nents of the natural gas, the water, and possibly  
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Utilizing stress transfer processes 

from microseismic analysis to 
increase production: A paradigm shift 

in completion strategies for the 
Permian 

 

Cannon, D., Diamondback Energy, Midland, 
TX, USA and Urbancic, T.I. ESG Solutions, 

Kingston, ON, Canada 

 
 The collective behavior in seismicity, 
(Dynamic Parameter Analysis, DPA), provides 
an approach for examining the deformation 
and stress behavior as related to the Top-Wait-
Down (TWD) completion of two stacked wells 
within the Midland Basin.  Both the influence 
of pre-stimulation and depletion could be 
observed in the DPA.  Initial deformation in 
the Lower Spraberry formation, related to the 
development of a complex fracture network 
near the wellbore, was further enhanced by the 
stimulation of the Wolfcamp A well.  After the 
first proppant was introduced an increase in 
deformation of the pre-stimulated zone was 
observed, suggesting reactivation of induced 
fabric occurred. We suggest that stress transfer 
was related to a stress difference between the 
two zones and that the Lower Spraberry was in 
a critical stress state.  As a result, reactivation 
of Lower Spraberry stimulated fabric enhanced 
production compared to wells that did not 
utilize TWD.  Comparing wells with TWD to 
those without TWD showed marked uplift in 
production from the Lower Spraberry Wells, 
with no detriment to the Wolfcamp A 
production. We postulate from DPA analysis 
and supporting data that this uplift was related 
to slip along pre-stimulated and critically 
stressed fractures related to stress transfer from 
trailing Wolfcamp A stages.  Based on these 
observations, we suggest that the observed 
stress transfer process is a paradigm shift on 
how completion operations and full-field 
resource development should be approached in 
the Permian.  
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any produced liquids. Examples from Texas 
will include thermochemical H2S that migrated 
from deep reservoirs, biological H2S generated 
in situ and a combination of both types.  
 Once the source has been identified in-
formed economic decisions with respect to 
treatment, facility types and even where to 
market (sour or sweet) can be made early in 
field development.  




