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“One of the major benefits of the SEAM Phase I project is the diverse expertise supplied by each 
company. These experts have collaborated in developing and validating the complex models, 
but their work is largely volunteer. What has made the collaboration a success is regular 
meetings for the technical committees and coordination by the Project Manager.”  
– Michael Deal, ExxonMobil Upstream Research 
 

 

Another Phase I benefit was the interaction with the representatives of other SEAM member 
representatives. These relationships have proven beneficial in the conduct of join imaging 
projects. Given the need to manage risk on costly deepwater exploration efforts, multi-company 
imaging projects have become the norm in the subsalt Gulf of Mexico and the personal contacts 
developed during the SEAM Project are of continuing value.” – David Walraven, Anadarko 
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PROSPECTUS 

SEAM – Pressure Prediction and Hazard Avoidance 

May 2014 
 

The SEG Advanced Modeling Corporation (SEAM) announces SEAM – Pressure Prediction and 
Hazard Avoidance. 
 

“Current methods to predict pore pressure can and must be improved. 
Integrated pressure predictions from many data sources, and inclusion of 
avoidance and mitigation procedures in the drilling plan is still ambiguous 
and not risk-free with current technologies. One of the most important 
technologies for pressure prediction in the early well planning stage, that is 
pre-drill, is 3D seismic…. A significant barrier to improving the methodology 
has been the lack of accurate and precise data of the subsurface calibrated 
back to either well logs that are used in prediction or 3D seismic.” Research 
Partnership to Secure Energy for America (RPSEA) – August 14, 2013 

 
The SEAM – Pressure Prediction and Hazard Avoidance research project will evaluate and 
advance current methodologies for pre-drill pressure and hazard prediction. The research 
consortium will provide a collaborative forum where industry experts prioritize current 
challenges in the use of seismic velocity (and other seismic attributes) to construct pre-drill 
pressure forecasts for well planning. These challenges will be used to design a comprehensive 
earth model and to “acquire”, through advanced computer simulation, benchmark data sets to 
be used by industry for quantifying risk and uncertainty associated with velocity models derived 
from current and future state-of-the-art in seismic acquisition, processing and imaging. A 
methodology will be developed for assessing risk and uncertainty in pressure prediction from 
seismic.  Though the focus will be Gulf of Mexico Deepwater, the resultant advances in pressure 
prediction technology and methodology will be more broadly relevant.  

Terms of Participation: 

• Three year project commencing October 1, 2014 
• Membership fee $30,000 per year ($90,000 total) 
• Minimum of 10 Participants ($900,000+) 
• RPSEA co-funding of $1.9 million 
• Project budget $3.0 million (+/-) 
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Objectives: 

1. Collaboration: Establish an industry collaborative forum involving geological, 
petrophysical and geophysical experts from leading oil and service companies. This 
forum will identify specific pressure and drilling hazard challenges to include in the earth 
model. This forum will direct the research. 
 

2. Earth Model: Provide a highly realistic earth model built from current industry 
understanding of Gulf of Mexico deepwater stratigraphy, structure, rock physics and 
pressure. This model will be designed to include a number of abnormal pressure 
regimes, drilling hazards and seismic imaging challenges. The model will include several 
“wells” to be used as calibration points for testing pressure prediction methodologies. 
This large model (35km x 40km x 15km) will become the standard for future research in 
pre-drill pressure prediction from seismic.  
 

3. Pressure Prediction: Provide a full azimuth and long offset “oversampled” elastic 
anisotropic data set acquired over the earth model. This benchmark data set will be 
unique compared to actual industry data sets in that the underlying geology, velocity, 
and pressure regimes will be accurately known. It will serve as the standard for both 
industry and academic research institutes to test current and evolving technologies for 
extracting velocity information and other relevant attributes from seismic data. The 
impact of current and yet-to-be-developed acquisition geometries will be testable 
through decimation of the oversampled acquisition. 
 

4. State-of-the-Art: Provide a state-of the art report document summarizing the current 
state and future directions in pre-drill velocity and pressure prediction, with 
recommendations for ongoing research. 
 

5. Methodology: Collaboratively process a selected subset of the simulated seismic data to 
assess current technologies for extracting information relevant for pressure prediction.  
Develop a new (industry standard?) methodology for estimating and quantifying risk 
and uncertainty in the pre-drill transformation of seismic data to pore pressure and 
effective stress.  Provide a post-project workshop where industry and academia can 
share results from testing new approaches on the benchmark data sets.      
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Why Collaborate Now?  

• Accurate pre-drill predictions of abnormal pressures (and related uncertainty) are 
essential for design of safe well plans that will meet drilling objectives most cost-
effectively. 

• Abnormal pressures at reservoir depth are of great importance to understanding 
exploration prospectivity, particularly maximum potential hydrocarbon columns. 

• Pre-drill pressure prediction is a “grand challenge” that would benefit from industry 
collaboration, from sharing of ideas and information between companies. No one 
company has all the data and all the answers. 

• Seismic acquisition, processing, and imaging technologies continue to advance at a rapid 
rate, enabling new and improved approaches for extracting rock physics properties 
relevant to pressure and drilling hazards prediction.  

• Commercially available geophysical modeling technology has advanced to the point 
where large scale “industrial strength” elastic anisotropic seismic simulations are 
possible. Modeling is a proven approach for evaluating geophysical technologies. 

• Government authorities must have confidence that all industry operators are following 
best practice standards in well design. 
  

Project Plan 

SEAM - Pressure Prediction and Hazard Avoidance will build on the successes of SEAM Phase I, 
notably the elastic earth model and the simulation QC methodology. The project will 
commence no later than September 30, 2014. 

Geological, petrophysical and geophysical experts from a minimum of 10 companies active in 
the deepwater will discuss current perspectives on mechanisms that generate abnormal 
pressures in the deepwater GOM, related rock physics, and pressure-geophysical property 
transforms (p velocity, s velocity, and density). Specific examples and case histories provided by 

The SEAM Phase I earth 
model includes a highly 
realistic salt structure 
based on actual GOM 
deepwater case. Model 
dimensions are 35km x 
40km x 15km. The model 
is parameterized on a 20m 
x 20m x 10m grid. 
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The SEAM Phase I earth 
model starts with rock 
properties: from geology 
and petrophysics to 
geophysics.  

“SEAM is an effective vehicle for any company to use to discuss ideas with partners, clients and 
academia, as it provides a common platform for such discussions.” – Milos Cvetkovic, ION  

 

Participants, with log and laboratory data, will be reviewed. Required modifications to the 
structure, stratigraphy, rock properties and geophysical transforms in the SEAM Phase I model 
will be determined. Stress modeling, and possibly basin modeling, effects will be considered. 
Well locations will be defined for use in testing velocity prediction methodologies. A vendor will 
be contracted to make these modifications. This activity is anticipated to last twelve months 
(months 1-12).  

 
 
 
 
 

A 3D seismic simulation will be conducted to develop industry benchmark data sets. Acquisition 
parameters for the simulation will be designed to include known imaging challenges (e.g. 
subsalt illumination) in highly oversampled data sets. Both streamer and sea floor node (4-
component) data sets will be acquired. The simulation vendor will be selected through 
competitive bidding, with simulation fidelity confirmed through comparison with benchmark 
codes from industry and/or national labs. The simulation will be anisotropic elastic. QC of 
simulation results will be conducted by both the simulation vendor and an independent QC 

 
North-south cross-
section through SEAM 
Phase I earth model. 
Miocene subsalt 
reservoirs are red 
bands within lower 
velocity (green) shale. 



 

7 
 

“The success of the SEAM Phase I project is due to a significant degree to the dedication and technical 
leadership provided by Project Manager Michael Fehler and to the equally strong project management 
skills and administrative support provided by SEG staff.  This support and attention to the myriad details of 
the project were essential to its success, leveraging the technical contributions made by the various 
member companies.” – David Walraven, Anadarko   

 

vendor. Subsets of the simulation (“classic data sets”) will be extracted for ease of use in 
investigating specific velocity estimation and pressure prediction challenges. The full datasets 
will be available for investigation of the impact of improved acquisition approaches on velocity 
estimation. Simulation will commence upon completion of the model revisions and is expected 
to last 9 months (months 12-21).  

Data sets will be provided to Participants for proprietary research. Recognizing the critical 
importance of improved industry performance in pre-drill pressure prediction and well planning 
(one bad well can have major implications for all), data sets will also be made available to wider 
industry and academia for testing improved technologies and methodologies. These late users 
will suffer from not having influenced the model and acquisition design, but may be able to 
offer new predictive insights.   

A subset of the pressure prediction data set will be processed during the second half of the 
project (months 22-33) to evaluate current industry approaches for estimating velocity and 
other attributes relevant to pressure prediction. This evaluation will be used to develop a 
methodology for assessing risk and uncertainty in pre-drill pressure predictions from seismic. It 
will take into account geophysical variables such as acquisition parameters, illumination and 
image quality, and geological variables such as well control, lab calibration, stratigraphy, 
structure and “centroid” effects.    

  
  
  
  
  
  
  
  
  
  
 

  

Proposed Project Plan 2014 - 2018 
 Year 1 Year 2 Year 3 Year 4 
Model Redesign         
Pressure Simulation          
State-of-Art Report          
Processing Trials          
Methodology Report          
Industry Workshop           
 Three Year Commitment   
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“The SEAM Phase I model is not just another benchmark model to test data-processing algorithms. 
The SEAM I model is a valuable resource for doing research that links geophysical measurements to 
the business need of finding and producing more volumes of hydrocarbons.” – Michael Deal, 
ExxonMobil Upstream Research 
  

 

 
SEAM will produce an interim report, at the end of year two, summarizing current state-of the 
art in pre-drill pressure prediction and requirements for improving velocity estimation from 
seismic, including a draft methodology and recommendations for future research. A final report 
will be produced at the end of year three summarizing results from the processing trials and 
proposing a refined methodology for evaluating risk and uncertainty in pre-drill pressure 
prediction from seismic. It is anticipated that the methodology may gain wide industry 
acceptance.   

SEAM will organize an industry/academic workshop in year four, after project completion, 
where pressure prediction investigators can compare results from tests on the data sets and 
establish future research directions. 

 
SEAM Track Record of Success 

 The SEG Advanced Modeling Corporation (SEAM) was established by the Society of Exploration 
Geophysicists (SEG) in 2007 as a wholly owned not-for-profit research subsidiary. The 
corporation identifies geophysical “grand challenges” that would benefit from collaborative 
industry research and provides the infrastructure for the fiduciary, policy, and management 
oversight of the SEAM projects. The Corporation’s mission is:  

 
“to advance the science and technology of applied geophysics by, among 
other things, acting as a leading member of industry consortia  and 
engaging in: (1) designing and generating synthetic model 3D and 2D 
geophysical data that represent challenges to the geophysical community; 
(2) providing a forum to discuss geophysical problems of interest; (3) 
advancing the art of modeling and computation by testing and comparing 
modeling code for accuracy and efficiency; (4) providing data sets for 
industry benchmarks and educational purposes; and (5) furthering the 
science of seismology for the public benefit.” 
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SEAM has since demonstrated that a collaboration of multiple oil and service companies 
working with a common purpose can achieve significant advances. Participants have been able 
to pool resources and intellectual property of mutual interest whilst maintaining competitive 
proprietary and confidential information.  SEAM “Phase I - Deepwater Subsalt Imaging” first 
developed the technical and management approaches. Enthusiastic engagement in SEAM 
“Phase II - Land Seismic Challenges” has since confirmed that SEAM’s approach is value-added 
for participating companies. Thirty-three corporations have participated in SEAM projects to 
date. 

 

 
 
 
SEAM Phase I – Deepwater Subsalt Imaging 

• 24 participating companies 
• 2007–2013 
• $5.4 million budget 
• $2.7 million research grant from RPSEA 
• Deepwater sub-salt earth model : 60 OCS blocks 
• Acoustic, TTI, elastic, gravity, CSEM and MT simulations 

 
 
SEAM Phase II – Land Seismic Challenges 

• 22 participating companies     
• 2011–2014 
• $5.2 million budget 
• Unconventional reservoir elastic simulation 
• Arid near surface elastic simulation 
• Foothills/thrust elastic simulation   
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SEAM has evolved a successful approach for encouraging industry collaboration while 
maintaining project focus and progress. These success factors include:  

o Industry consensus on the importance of advancing the relevant state-of-the-art 
o A high level initial plan provided by SEAM on how to proceed 
o Strong project management provided by a dedicated Project Manager 
o Early Participant agreement on  “must haves” 
o Technical decision-making through small committees composed of experts 
o Project oversight and fund allocation through majority vote of Participants 
o Rigorous qualification of simulation vendors 
o Competitive bidding for all vendor contacts 
o Industry standard storage and access to simulated data and “classic” subsets   
o Flexibility to respond to both opportunities and limitations in simulation 

technology   

 
The most important principle is that the paying Participants determine the 

direction of the project. 

 
 

Additional Information on SEAM activities is available at www.seg.org/seam 

Contact SEAM at seam@seg.org  

http://www.seg.org/seam
mailto:seam@seg.org
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