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"Reflecting on Resources:” 3-D Seismic Symposium set for March 2nd, 2012

The 18th Annual 3-D Seismic Symposium, jointly sponsored by the Rocky Mountain Association of Geologists (RMAG) and the Denver Geophysical Society (DGS), will be held Friday, March 2nd, 2012 at the Marriott City Center in Denver, Colorado.  This year’s theme is “Reflecting on Resources,” and the meeting will be co-chaired by Jim Thorson and Dave Scolman.  The 2012 Symposium has an impressive total of 12 presentations, with a very strong concentration on case histories in resource plays – many exhibiting very large-scale 3-D surveys.  These case histories will showcase Rocky Mountain projects, emphasizing the Niobrara, Bakken, and Mancos, along with other analog plays from throughout the US (Fayetteville, Haynesville, Woodford, Marcellus, and Eagle Ford).  Attendees to this year’s Symposium will be witness to the most up-to-date concepts and workflows in our industry, as over half of the presentations have not been shown anywhere else publically. Every presentation will involve 3-D seismic data, and will highlight the important role 3-D seismic plays these significant resource projects.  Registration is now open through either RMAG or DGS, or via the 3-D Symposium website (www.3dseismicsymposium.com).

This year’s lunchtime Keynote Speaker will be Steven G. Natali, Senior Vice President of Exploration for WPX Energy (formally known as Williams Production).  Steve’s talk is entitled “A Multi-TCF Gas Discovery, Mancos Shale Formation, San Juan Basin, New Mexico.”  For decades, operators had been aware that the Cretaceous-aged Mancos Shale formation exhibited strong gas shows during drilling along the northern margin of the San Juan Basin, however vertical tests had yielded sub-economic results. During 2008, Williams drilled four vertical “science” wells within the Rosa Unit.  These science wells involved gathering information from specialized logs, cores, and DFIT’s. Results were sufficiently encouraging that 45 vertical Dakota/Mancos/Mesaverde co-mingled wells were drilled the following year, and a large 3-D survey was undertaken that involved shooting on both land and water over the western portion of the Unit.  During 2010, two horizontal wells were drilled to test separate zones within the Mancos formation, resulting in what appears to be a multi-TCF discovery. Microseismicity was recorded using a nearby vertical well for the entire 24 frac stages performed in the two wellbores. During that same year, four additional Mancos “science” wells were drilled.  In 2011, a second, adjoining large 3-D survey was conducted over the eastern portion of the Rosa Unit. A purpose-built rig is being constructed and is scheduled to arrive in August of 2012, where, as part of a special winter-range study being conducted with the Bureau of Land Management, it will immediately embark upon year-round, multi-well pad drilling within the Rosa Unit.  Steve’s presentation will demonstrate the series of events that took place on this unconventional resource discovery, and will also highlight the interactive nature of multiple disciplines coming together for the success of an exploration team.

[bookmark: OLE_LINK1]Three of the presentations will emphasize the Niobrara Formation of NE Colorado and SE Wyoming.  Eric Gardner of Esenjay Petroleum Corporation will discuss “A Multidisciplinary Evaluation of the Niobrara Formation.”  Eric’s case study is from Weld and Morgan Counties, Colorado, in the D-J Basin.  Esenjay Petroleum, along with its partners, utilized a combination of the then-largest proprietary 3-D seismic dataset in Colorado (250 square miles) and subsurface data to evaluate the potential of the Niobrara.  3-D seismic data were used to define the structure and faulting in the reservoir.  In addition to direct mapping and amplitude analysis, the seismic data was also analyzed via pre-stack inversion to understand variation in the brittleness of the Niobrara formation.  Combining these data with subsurface data, such as resistivity mapping from log data, yielded Niobrara "sweet spots" for evaluation with horizontal wells.  Another of the Niobrara presentations will be delivered by Galen Treadgold of Global Geophysical.  Galen’s talk is entitled “Niobrara Fracture Prospecting through Integrated Structural and Azimuth Seismic Interpretation, Silo Field Area, Wyoming,” and his team’s work involves the analysis of a 750 square mile, full-azimuth 3-D survey.  Variable results in this unconventional oil play have caused operators to look hard at geophysical technologies for better understanding of risk and the highlighting of sweet spots.  As fracturing is a major factor influencing well performance and ultimate recovery of Niobrara oil, this case study unfolds numerous geologic factors that are responsible for fracturing, and illustrates how a detailed 3-D structural interpretation and azimuthal anisotropy analysis offer critical insight in high-grading well locations.  A third Niobrara talk will come from PDC Energy’s Brad Bacon, “Case History – Using Seismic Data to determine Niobrara Horizontal Potential.”  Brad’s discussion will focus on two 3-D surveys on the fringe of Wattenberg Field, D-J Basin, Weld County, Colorado, and his group’s work involves the integration of both horizontal and vertical wells, microseismic, azimuthal variances, inversion for rock properties, and 4-D seismic comparisons.  Conclusions from this project’s efforts include geohazard identification, greater than anticipated faulting, fracture detection, and a comparison of the seismically-generated rock properties to horizontal well results.

The Bakken Formation of the Williston Basin will be featured in two of the 2012 presentations.  “Integration of Well Data with Surface Seismic in the Bakken” will be given by John Young of WesternGeco. He will be showing the latest 3-D seismic data processing technology, including tight integration with borehole data upfront and throughout the process. Integration is the enabler for advanced imaging techniques, which are the only effective way to correct for overburden heterogeneities that mask subtle seismic attributes at reservoir levels. With the overburden effects removed, advanced seismic attributes such as azimuthal traveltimes and amplitudes, can be used more reliably in the identification of “sweet spots” for lateral well planning.  A second Bakken presentation will be given by Enerplus’ Elaine Honsberger, entitled “Geophysical Insights into the Bakken: Secrets from a Sleeping Giant.”  Elaine will share Enerplus’s observations from Montana’s Elm Coulee Bakken Field, where they have a 48 square mile 3-D survey to compare with the results of over 100 producing horizontal wells within the outline.  The mapping of deeper Winnipeg faults appears to have an important impact on subtle structural features within the Bakken, along with the all-important EUR and OOIP numbers.  Correct processing of the seismic data is highly impactful for mapping these features.  Lessons learned at Elm Coulee in the Bakken may well have implications for predicting EUR and OOIP values in lesser developed Bakken pools in both Montana and North Dakota. 

Two of the day’s case histories will involve the Appalachian Basin’s Marcellus play.  Joel Starr of EQT Production in Pittsburg, PA will be discussing geomechanics in his talk, “Closure Stress Gradient Estimation of the Marcellus Shale from Seismic Data.”  Joel will review what closure stress is, why it is important in a play like the Marcellus, and how it can be estimated with seismic data prior to drilling by deriving Poisson’s Ratio.  He will make the case that in the Appalachian Basin, estimating Poisson’s ratio is sufficient to understand the changes in the stress gradient of the Marcellus shale relative to the surrounding layers both vertically and laterally.  The second Marcellus presentation, titled “Assessment of a Marcellus Prospect using Seismic, Microseismic, and Completions Data,” will be an integrated reservoir characterization study and comes from Scott Singleton of Rock Solid Images.  Much attention has recently been focused on modifying the traditional conventional geophysical reservoir characterization workflow in order to provide outputs that are of use to integrated asset teams in unconventional plays. Geophysicists have consolidated their efforts in four primary areas: prediction of anisotropy from full-azimuth data, prediction of rock properties along the Vfast azimuth, prediction of the three principal stresses, and fracture characterization. Petrophysics and rock physics are linked to geophysics early in the workflow, enabling in-situ rock properties to be tied to the seismic response. Then, these data are integrated with engineering data such as completions data, production data, and microseismic. The result is a fully integrated suite of deliverables that enables the entire asset team to make informed, intelligent decisions on the best course of action in prospect development.

[bookmark: OLE_LINK5]3D reservoir characterization methods are the focus of a presentation by Gabino Castillo, Hampson Russell – CGGVeritas, entitled “Seismic Reservoir Characterization in Resource Shale Plays: Sweet Spot Discrimination and Optimization of Horizontal Well Placement.”  Gabino’s talk will cover the Haynesville Shale of Louisiana, and discuss geohazards in addition to advances in pre-stack data analysis for determining and predicting lithology, rock strength, and stress fields in the reservoir section.  While drilling the sweet spots is a main target of his work, Gabino will go the additional step of calibrating differential horizontal stress to field observations, yielding stress field predictions such as fracture initiation pressure and closure pressure, valuable during the completion stage of the fracture stimulation process. The reliability of these estimates has been addressed by incorporating triaxial core measurements.  Also provided are relative production estimates by combining geomechanical and stress properties to estimate porosity, shale and carbonate content, and water saturation.  Sweet spots are also the objective with Murray Roth of Transform Software, and his South Texas presentation entitled “Sweetspot Mapping in the Eagle Ford with Multi-Volume Seismic Analysis.”   Seismic data are essential for understanding detailed geologic constraints in the play, including fault locations, fracture trends and orientation, and rock fracturing characteristics.  Murray will show how new seismic fault attributes are used to identify the major fault trends that have affected production in certain historic wells.  Seismic curvature and azimuthal seismic analysis, for anisotropy modeling, are combined to map natural fracture trends and density – which are thought to aid well performance.  Elastic inversion is used to create derivative volumes of Young’s Modulus, Poisson’s Ratio and rigidity; to aid in the understanding of the rock response to hydraulic fracturing.  Sweet spot trends can be mapped by combining the most useful seismic attributes in an integrated multi-variate statistical analysis, and this is taken a step further by including the engineering and regional geologic trends that contribute to well performance variation.  This form of integrated multi-variate statistics reveals regional and detailed sweet spot trends, as well as indicators of optimal engineering parameters in the Eagle Ford play.  

John Jeffers of Southwestern Energy will present “Understanding and Predicting Fayetteville Shale Gas Production Through Integrated Seismic-to-Simulation Reservoir Characterization Workflow.”  John will demonstrate a reservoir model that is the product of integrating all well logs, petrophysical analysis, image data, cores, stimulations, production data, microseismic and 3-D seismic data, history matching the production profiles from multiple wells to understand the key production drivers.  A dual-porosity simulation model was developed, with key production drivers being items such as matrix quality, natural fractures, and net gas porosity.   The model is then available for use in predicting production performance and drilling locations.  This presentation has been previously given at the 2011 SPE Meeting, and demonstrates an important synergy between 3-D seismic and engineering data.

Work from the University of Oklahoma will be presented in a talk by Nabanita Gupta and Kurt Marfurt entitled “Calibrating Multi-scale Information for the Characterization of a Gas Shale.”  The reservoir of focus for this talk is the Devonian-Mississippian Woodford Shale of Oklahoma, an emerging gas shale play.  Despite the low vertical resolution of the seismic data compared to the centimeter-scale vertical heterogeneity of gas-shales, seismic analyses integrated with core and well-logs allows one to perform systematic reservoir characterization of such plays.  Nabanita will discuss numerous seismic attributes and specialized volumes, including curvature, coherency, reflector rotation with respect to vector normal, stratal slices through co-rendered multi-attributes, and pre stack impedance inversion – all for the purpose of deriving important geologic and engineering parameters from the 3-D data.

Registration is now open through either RMAG or DGS, or via the 3-D Symposium website (www.3dseismicsymposium.com). This program has sold out in the past, so make sure to register early and take advantage of the early registration discount.  Several of this year’s scheduled speakers have won the “Best Presentation Award” in past 3-D Symposiums, as voted on by the attendees, and this year’s slate of presentations looks to be highly informative and well-worthwhile.  If you are interested in providing corporate sponsorship for this event, please contact sponsorship director Jim Folcik at Jim_Folcik@eogresources.com for more information on corporate sponsorship programs.
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