
Conquer Geohazards & Reduce Risk

It’s a hot day, and in a rush to get an icy cold case of beverages
from your car to your kitchen, you stumble. Juggling the box 
like a circus performer, you try your best to keep a firm hold, 
but half of the cans tumble to the ground, bouncing and rolling
haphazardly down the driveway. As soon as you get inside, 
your mother-in-law, still annoyed with you for some reason or
another, snatches one of the carbonated cans from your hands.
This may be the worst hazard you face all day. 

Like knowing which soda can is safe to pop open, the analysis
and prediction of subsurface geohazards ahead of the drill bit 
and while drilling is an essential requirement for safe and cost-
effective drilling operations. Geohazards analysis, which includes
geopressure prediction and shallow marine hazards risk assess-
ment, uses a highly
integrated workflow
that requires a high-
level of integration and
expertise in seismic
analysis, log analysis
and well performance
analysis. 

The prediction of pore
pressure and fracture
gradient ahead of the
drill bit is one of the
most critical tasks in
planning a well. With
deepwater well costs
running upwards of
$100 MM per well, this
process can save the
operator millions of
dollars in avoiding a
single well intervention
or pressure event. 
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Ensure safety and

manage costs.

Example mud (blue curve) and casing design 
(red lines) including the management of predicted
centroid pressures on reservoirs at their respec-
tive penetration points along the pressure path.
Shale pressures are in green, fracture gradient in
orange and overburden in brown.

Pressure Gradient (PPG)



Case Study: Texas Gulf Coast
This example illustrates 2D sections of interval
velocity (A), pore pressure gradient (B) and
fracture pressure gradient (C) from a 3D
volume showing pressure variations in the
subsurface in an onshore area in the Texas
Gulf Coast region. The 3-layer effective stress
model used to generate the pore pressure
volume is shown on the right (D). The
calibration at well “B” is shown in (E).

SIGMA3 Integrated Reservoir Solutions
TM

offers 
its pressure prediction services as part of the
planning process, and our world-class team work
with the client’s drilling engineers to help them
understand the results of this process.  

SIGMA3 experts have more than 100 years of
combined experience in predicting pressures 
for well planning in some of the most complex
basins in the world, including the prediction 
and modeling of reservoir pressures to assist 
in planning a robust casing and mud program 
for difficult wells.

We use our depth of expertise and global
experience to provide our clients with robust
pressure solutions that save them significant
amounts of money and pressure-related
downtime on their wells.

Prediction with Multiple Mechanisms

Real earth 3D pore pressure and fracture pres-
sure regimes usually require multiple pressure
mechanisms to obtain robust predictions. SIGMA3

provides integrated 3D prediction including gen-
eration of pore pressure, fracture pressure and
overburden stress volumes with full corrections
for salt, volcanics and other exotic rocks to allow
for the velocity, time-depth and density effects 
of these rocks. Predictions are performed using
undercompaction, unloading and secondary
chemical compaction models that honor the
geological setting and the thermal regime to 
assure the highest quality results with minimal
error margins.
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Prospect Scale Prediction

Understanding the hydrogeology and pressure
regime of a prospect is critical to developing a clear
picture of how fluids are migrating and being trapped
in the prospect. Unfortunately, most prospects are
developed without this critical information, which
leads to a significantly larger number of dry holes in
wildcat drilling. SIGMA3 offers prospect-scale pres-
sure analysis as the next step in understanding the
pressure regime of the basin as the exploration team
refines its targets in preparation for drilling. Prospect
scale pressure analysis is typically done on 3D data
and uses dense velocity analysis and the REVELTM

residual velocity analysis to obtain a detailed velocity
structure that can be mapped into pressure using
SIGMA3 proprietary tools and expert knowledge. 

The result of such a pressure analysis is a detailed
3D pressure map of the subsurface that can be 
integrated with hydrogeological flow modeling to 
determine the hydraulic behavior of the geological
system, and better predict where hydrocarbons will
migrate and be trapped, and whether regional and
local seals will hold the hydrocarbon accumulations.

Proven Tools & Workflow

SIGMA3 provides its geopressure solutions using
GEOPRESSTM, an integrated, state-of-the-art soft-
ware package for geophysically based geopressure
prediction that was developed and patented by
Conoco Inc. GEOPRESS has been licensed exclusively
by SIGMA3 for use in its service projects and also for
sale as software. GEOPRESS allows complete inte-
gration of wellbore and seismic data to perform 
calibration and prediction of pore pressure, fracture
pressure, overburden, porosity and density as a
function of time and depth, along with the gradients
of the pressure attributes. These data can be gener-
ated from 2D or 3D seismic volumes which are then
utilized to generate well-specific predictions suitable
for planning mud and casing programs. 

Case Study: Offshore Mexico
This example from an offshore gas field 
in Mexico illustrates 2D sections of pore 
pressure gradient and fracture gradient 
from a 3D volume showing pressure 
variations in the subsurface.

Pore Pressure Gradient

Fracture Gradient

Drill Safely. On Time, On Budget, On Spec!
Assess Risk for Blown Seals

Design the Best Mud Weight & Casing Programs

Predict Reservoir Pressures Accurately 
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Case Study: Woodbine Trend, Central Texas
In this example of 3D pressure prediction in the Wood-
bine Trend of Central Texas, a strata-bound pressure
cell is caused by the maturation of hydrocarbons. 

The effective stress diagram (A) shows the calibrations
used with the velocity volume (B) to generate the
resulting pore pressure gradient (C) and fracture
gradient (D). The Woodbine is defined by the red and
gold surfaces. The red unloading trend in (A) was used
to calculate effective stress in the unloaded interval
within the Woodbine interval. The log response of the
unloading in the Woodbine is shown in (E).
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Manage Risk, Control Costs & Drill Safely

Understanding the unknown is crucial to safe drilling operations. SIGMA3 has
assembled the finest team of shallow hazards experts in the industry, and we
offer superior solutions in geopressure that will enhance your exploration
efforts and dramatically reduce your drilling and completion costs.
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Integrate Geoscience, Engineering & Real-Time Microseismic Monitoring

Through a truly integrated, reservoir-centric portfolio of technology, expertise and
services, SIGMA3 Integrated Reservoir Solutions delivers an unprecedented level of
integration that spans reservoir understanding to production optimization. Oil & gas
companies will accelerate their return on investment by making more confident
decisions that are the catalyst for long-term success. 


