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What is New on 2008 Reservoir Depositional Classification – “Class” DVD?
The 2008 Class DVD updates and expands the 2004 CD that U.S. DOE distributed as part of the Fossil Energy technology transfer program. The 2004 CD contained final reports from most of the 40 projects under U.S. DOE solicitations offered for Class I, II, III, and Class Revisit programs.  The 2004 CD was compiled and edited by Rhonda Jacobs (DOE) and Viola Rawn-Schatzinger (CDO) and assembled by Greta Creekmore (CDO). 
Since 2004, nearly all the projects under the Class Revisit Program (initiated in 2000) have been completed with the exception of a project by the University of Kansas, (DE-FC26-00BC15124) which will not be completed until 2010. The Class Program grew out of discussions and workshops on Reservoir Characterization in the mid to late 1980s. The first Class solicitation was issued in 1991; thus the program has spanned nearly 20 years.  Collectively the Class program represents the contributions of hundreds of geoscientists and engineers, and involved dozens of companies, universities and state geological surveys in cooperation with U.S. DOE.  This 2008 Edition captures more of the project annual and topical reports which sometimes include additional detail and data not available in the final reports.  This edition also includes results of the Class Revisit program which were unavailable in 2004.  The purpose of this DVD is to provide some background in hopes that future geoscientists, engineers and companies can benefit from the work conducted under the Reservoir Class Program and better characterize sedimentary reservoirs. 
March 2008 Edition includes Final Reports from the 2004 Edition plus: 
· Introduction and Brief History of the Reservoir Depositional Reservoir Class Program:
· Pre-solicitation background documents for the Class Program:
· Class I 
Deltaic Reservoirs 

· Class II  
Shallow Shelf Carbonate Reservoirs

· Class III 
Slope-Basin and Basin Clastic Reservoirs 
· Class IV 
Strandplain / Barrier Island Reservoirs 

· Class V  
Fluvial / Alluvial Reservoirs 

The solicitation for Class IV was cancelled a few days before being published in the Federal Register. The Class V solicitation was not pursued although the background material was researched and written, published, but not distributed. No pre-solicitation reports were published prior to the Class Revisit solicitation.  

· Topical and final reports for projects conducted under the Class Program: 

· Class I 
Deltaic Reservoirs 

· Class II  
Shallow Shelf Carbonate Reservoirs

· Class III 
Slope-Basin and Basin Clastic Reservoirs

· Class Revisit  New projects from depositional Classes I, II and III

· Additional published annual reports from the Reservoir Class Program including,133 annual reports from all projects and 14 quarterly reports from three projects that did not submit annual or final reports.
· The Class Act Newsletter was initiated in 1995 to disseminate the research and lessons learned by the class projects. The newsletter provided an opportunity for project participants to highlight their successes. Twenty issues from July 1995 to June 2004 were published and are included.
· Workshops: Throughout the Reservoir Class Program a number of workshops were sponsored by U. S. DOE. Several were conducted as Poster Sessions at AAPG annual conventions or regional workshops and are no longer available. However, several workshop volumes were compiled as well as one set of slide presentations.

· Class Workshop which was conducted in connection with the 4th International Reservoir Characterization Conference, March 2-4, 1997 in Houston, TX.
· Class II Review of Shallow Shelf Carbonates presented in Odessa, TX, December 12, 2002. Workshop volume and PowerPoint slide presentations from 15 shallow-shelf carbonate reservoir projects including Class II and Class Revisit projects. 

· Advance Applications of Wireline Logging for Improved Oil Recovery Workshop, Denver Colorado, January 13, 1998. Seven Class projects are represented.
· Permian Basin Core Workshop – DOE Funded Reservoir Characterization Projects, November 1998, was published as Permian Basin Section – SEPM Publication No. 98-40 in 1999.  The workshop reprinted with permission of the Permian Basin Section – SEPM on this DVD.  The workshop covered DOE projects in the Permian Basin of Texas and New Mexico.
· Advanced Class Projects: In 1995 three Class I projects were selected for follow-up research. Three final reports from this group are included. 

· Class Project Summary Sheets:  A set of reports summarized each Class project; provides map location, project objectives, methodologies, background information, expected benefits, accomplishments, publications and results. These volumes were printed and distributed on a semi-annual basis from 1997 to June 2002. The June 2002 and June  2003 volumes are provided.
· Reservoir Class Field Demonstration:   Publication & Presentation Bibliography – A series of reports summarized the publications and presentations made by each of the Class I, II and III projects from 1997 through February 2001. Each volume was added to the existing database from previous years. The February 2001 report (DOE/BC-01/2/SP) is provided.
· Reservoir Class Program – Field Demonstration Program – prepared and presented in May 2001 by Rhonda Lindsey (DOE) This review of the program is presented as a PowerPoint presentation with 120 slides providing an overview of the program and highlights from each of the Class I, II, III and Revisit programs. 
· Related Publications
The Class I University of Oklahoma project DE-FC22-93BC14956 was conducted by the Oklahoma Geological Survey.  Published reports with maps and production data cover the following Oklahoma plays:  Morrow, Booth, Layton and Osage-Layton, Prue and Skinner, Cleveland and Prue, Red Fork, Tonkawa and Bartlesville.  These reports may be acquired through the Oklahoma Geological Survey.  http://www.ogs.ou.edu/pubs.php

Reservoir Characterization volumes - Reservoir characterization studies were reported in the International Reservoir Characterization conferences sponsored in part by U.S. DOE, but whose materials for the first three conferences are copyrighted by the publisher. They are listed here for convenience. DOE’s Reservoir Characterization efforts were the precursor to the Reservoir Class Program. Reservoir Characterization IV includes a number of Class project papers. Characterization IV was substantially revised and published by AAPG.
· Reservoir Characterization, Edited by Larry W. Lake, Herbert B. Carroll, Jr. Based on proceedings of the Reservoir Characterization Conference held April 29-May 1, 1985 at Westin Hotel-Galleria in Dallas, Texas.  Published by Academic Press, 1986, 659 pp.
· Reservoir Characterization II, Edited by Larry W. Lake, Herbert B. Carroll, Jr., and Thomas C. Wesson. Based on the proceedings of the Second Third International Reservoir Characterization Technical Conference, held June 1989 in Dallas, Texas.   Published by Academic Press, 1991, 705 pp.
· Reservoir Characterization III, Edited by Bill Linville. Based on proceeding of Third International Reservoir Characterization Technical Conference, held November 3-5, 1991 in Tulsa, Oklahoma.   Published by PennWell Books, 1993, 1008 pp.
· Reservoir Characterization – Recent Advances, Edited by Richard A. Schatzinger and John F. Jordan. Based on the proceedings of the Fourth International Reservoir Characterization Conference, held March 2-4, 1997, Houston, Texas.  Published by American Association of Petroleum Geologists as AAPG Memoir 71, Tulsa, OK, 1991, 404 pp.
Note: Preprints of the Reservoir Characterization Conferences III and IV (below) have been included on this DVD.

· Third International Reservoir Characterization Technical Conference, November 3-5, 1991 in Tulsa, Oklahoma. Preprints of Technical Papers Volume I NIPER 558/1, DOE Conf-911125 and Preprints of poster Presentations Volume II NIPER 558/2, DOE Conf-911125.  
· Fourth International Reservoir Characterization Technical Conference, Proceedings of Technical Conference held March 2-4, 1997, Houston, Texas.  Published by U.S. Department of Energy and available from the National Technical information Service, U.S. Dept of Commerce, 5285 Port Royal Road, Springfield, VA, 22161. 
· Related Reviews

The National Research Council in both 1996 and 2000 conducted reviews of DOE programs including Field Demonstrations and the Class program.  These the two reviews are included and reprinted with permission from National Research Council, 1996, “Maintaining Oil Production from Marginal Fields” (c) (1996) by the National Academy of Sciences, Courtesy of the National Academies Press, Washington, D.C. and from National Research Council, 2001, “Energy Research at DOE:  Was It Worth It? Energy Efficiency and Fossil Energy Research 1978 to 2000“ (c) (2001) by the National Academy of Sciences, Courtesy of the National Academies Press, Washington, D.C.
· National Research Council, 1996, “Maintaining Oil Production from Marginal Fields, A Review of the Department of Energy's Reservoir Class Program”, National Academy Press, Washington, D.C., 80 p.
· National Research Council, 2001, “Energy Research at DOE:  Was It Worth It? Energy Efficiency and Fossil Energy Research 1978 to 2000” Appendix F pp.  361-368.

· 
Interviews with many principal investigators of Class projects were conducted in 2003 as part of the follow-up of the Class program. “The Class Review Effectiveness” NGMS-100 by D. Rychel, 2003 is included
Note to DVD Users: 
Files names on the electronic files cannot have ” /  “ as part of file name on some operating systems and have been  replaced with  “–“, thus they may not exactly correspond with the numbering system on printed documents.

Brief History of the Reservoir Depositional Classification System 
The Reservoir Class Program
The Reservoir Class Field Demonstration Program was initiated in FY92 in response to rapidly declining domestic production and the realization that huge volumes of oil were being abandoned in reservoirs because of uneconomic production techniques. This program was one of the elements of the Department of Energy’s Oil Program designed to help move improved oil recovery (IOR) or enhanced oil recovery (EOR) technology from the conceptual stage through research, pilot scale field experiments, and full-scale field demonstrations to industry acceptance and commercialization. Both the successes and failures of the field demonstrations were used to provide focus to concurrent non-field research programs.  Elements of the field demonstrations that were considered suitable for broad industry application were communicated to the industry through a number of technology transfer vehicles. The goals of most of the projects required innovative diagnostic research followed by application of new or improved EOR or drilling technologies coupled with active field demonstration to provide proof of a technology’s applicability.

Lessons learned from DOE’s field demonstration projects from 1978 through 1990 illustrated the importance of reservoir characterization prior to any major drilling or EOR project. The theory was that field demonstrations would reveal that reservoirs of similar geological character and depositional history would react in a similar manner to drilling and EOR technologies. The Class program featured large projects focusing on in-depth reservoir characterization using state-of-the-art diagnostic and imaging technologies to determine the best approaches for application of EOR and a combination of innovative drilling and completion practices. Increased reservoir production efficiency was a major goal of the program.
The Class Program that began in 1992 was based on the “depositional play” concept. Three types of plays were funded in the four Class solicitations; Deltaic reservoirs, Shallow-Shelf Carbonate reservoirs, and Slope/Basin and Basin (turbidite) reservoirs. The regional nature of plays was stressed in that participants were asked to test technologies that were untried or unproved in their geographic region. Thus, for example, technologies that were in common use in carbonate reservoirs in Texas were encouraged to be demonstrated in carbonate reservoirs in the Rocky Mountains. The concept was to assist industry in trying technologies and approaches that were considered risky or uncertain. DOE’s funding helped to make the risk acceptable and led to several significant breakthroughs. Examples include: 1) Successful waterflooding of high-paraffin reservoirs in the Uinta Basin, Utah, 2) First horizontal well in the Michigan Basin, which spawned a drilling boom, 3) Revitalization of an abandoned lease in the Midway-Sunset field, California that produced over 4 million barrels and spread to other leases, and 4) development of successful technology to waterflood the fractured Spraberry Trend in Texas.

Goals and Objectives of the Reservoir Class Program:
The goals and objectives of the Class Program were to:
1) Extend the economic production of domestic fields by a) slowing the rate of well abandonments and b) preserving industry infrastructure (including facilities, wells, operating units, data, and expertise).

2) Increase ultimate recovery in known fields by demonstrating a) better methods of reservoir characterization (both rock and fluid), b) advanced oil recovery and production technologies, c) advanced environmental compliance technologies, and d) improved reservoir management techniques.

3) Use field demonstrations to broaden information exchange and technology application among stakeholders by a) expanding participation in DOE projects to include both traditional and nontraditional participants, b) increasing third-party participation and interaction throughout the life of DOE-sponsored projects, and c) making technology transfer products user-friendly.

4) Integrate field demonstration activities with activities of other areas of the advanced oil recovery program by a) actively pursuing demonstration activities from work developed in other program areas, b) assessing field demonstration efforts regarding future directions and research needs, and c) informing the research community of research needs and opportunities identified in demonstration projects.

Basis of the Reservoir Class System:
The reservoir geologic depositional classification system, termed here as Class Program or Class System, was originally defined by the Geoscience Institute for Oil and Gas Recovery Research (1990) in conjunction with the Interstate Oil and Gas Compact Commission (IOGCC) and technically reviewed by the National Academy of Science (National Academy Press, 1996).  The geologic depositional Class System was based on reservoir information from about 2,500 U.S. oil reservoirs within U.S. DOE’s Tertiary Oil Recovery Information System (TORIS) representing two-thirds of the known  (at that time) domestic oil resource of about 360 billion barrels of original-oil–in-place (OOIP).  As producing oil reservoirs, these geologic formations each had a known depositional environment, a history of geologic events since deposition, some sort of cap or sealing formation that prohibited the oil from escaping to lower pressure environment (including the surface - where it would have been biodegraded and lost), and information on production horizons and cumulative production.  These general depositional features/descriptors were used to categorize the reservoirs into a number of classes. While reservoirs are infinitely variable in detail, they have been usefully classified by geologists and engineers for over a hundred years by the trapping mechanism, the hydrodynamic conditions and depositional environment.   
One useful summary of this approach to classifying reservoirs was to use the reservoir classes for petroleum reservoirs based on depositional environment that were originally defined by the Geoscience Institute for Oil and Gas Recovery Research (1990) in conjunction with the Interstate Oil and Gas Compact Commission, and technically reviewed by the National Academy of Science (National Academy Press, 1996).  The petroleum reservoirs in the U.S. were classified into 22 geologically defined classes – 16 clastic reservoir classes and six carbonate reservoir classes (Figures 1 and 2).  Classes were then ranked in terms of a number of criteria including original oil-in-place (Figure 3).  

Organization by reservoir class is based on observations that oil recovery from reservoirs is closely related to the geologic origins of the reservoir rocks. This is a concept widely recognized by industry, academia, and government scientists and engineers (National Academy Press, 1996).  The geological origin of a reservoir controls or strongly influences the geometry, internal structure, and other physical and chemical characteristics, which in turn control fluid flow and trapping performance. The extrapolation of primary heterogeneities among a reservoir class is based on the results of numerous studies of modern and ancient environments that show the range of processes present within a particular reservoir class. These studies have shown that each reservoir class is characterized by a unique set of rock properties, which vary within definable limits. Because physical properties of a reservoir are coupled to the nature and scale of heterogeneities affecting fluid flow detailed reservoir characterization is necessary to optimally produce a reservoir.
Sedimentary geologic formations are classified as clastic (Figure 1) or carbonate (Figure 2) based on origin of the sediments and rocks. Clastic reservoirs are defined by the system of deposition and transport of the sediments. Carbonate reservoirs are defined by the biogenic formation of carbonate sediments and the diagenetic alteration of those sediments.
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Figure 1.  Clastic Reservoirs are divided by mode of transport and deposition of sands, muds and clastic sediments (Fowler, Rawn-Schatzinger, et al., 1995).
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Figure 2.  Carbonate Reservoirs divided by depth of water, carbonate facies and diagenesis (Fowler, Rawn-Schatzinger, et al., 1995).
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Figure 3.  Original Oil in Place (OOIP; left hand figure) in Classes 1-14, and other reservoir classes. Source: based on unpublished data from DOE’s TORIS database (Fowler, Rawn-Schatzinger, et al., 1995).
Summary of the Reservoir Class Projects Selected under Four Major Solicitations and One Follow-up Solicitation:
Class I Fluvial-Dominated Deltaic Reservoirs - Four mid-term and ten near-term projects were selected and awarded in FY92 and FY93.  Three projects were canceled during Budget Period I.  DOE monitored the contractual performance and funded the second budget period of demonstration projects that proved technically and economically feasible in the first budget period.  Projects were scheduled to be completed between FY94 and FY2000.  Eleven Class I projects that proceeded into budget period 2 were completed by 2002. 

Class II Shallow Shelf Carbonate Reservoirs - Three mid-term and seven near-term field demonstrations in shallow-shelf carbonate reservoirs were selected and awarded in FY94.  DOE approved and monitored the contractual performance and funded the second budget period as necessary.  One project was canceled. Eight projects were completed by the fall of 2002. The ninth project obtained a two-year no-cost extension and ended in 2006.

Class III Slope and Basin Clastic Reservoirs - Four near-term and five mid-term projects in Slope and Basin Clastic reservoirs were selected and awarded in FY95.  DOE monitored the contractual performance and funded the second budget period as approved.  One project was completed in the fall of 1999, four projects were completed in 2001, and one project was completed in July 2002. Three projects were granted no-cost extensions and were extended through 2003, 2004, and 2007. One of the three extensions was involved in a merger and the new owner elected not to complete budget period 2.
Advanced Class Work - Field-based reservoir characterization and recovery process projects were awarded to refine advanced technologies that were demonstrated or identified in the Class demonstration projects. In addition, technologies shown to be promising in laboratory research and development efforts - improved recovery methods and reservoir characterization technologies – were considered for demonstration in the Advanced Class. Three projects were selected as follow-up research to Class I and II projects in 1995 and were completed in 1998.
Class Revisit – Ten new projects were awarded in October 1999.  The ten projects include Fluvial-Dominated Deltaic, Shallow Shelf Carbonate and Slope and Basin Clastic reservoirs, in both light and heavy oil reservoirs. These new projects became active as Class I, II and III projects.  The projects had three phases: reservoir characterization, field implementation and monitoring.  All phases provided technology transfer to the oil industry and public. One project terminated at the end of Budget Period 1 and one terminated at the end of Budget Period 2.  Nine of the projects were completed or terminated by the end of 2007. One project has received no-cost extensions and will continue into 2010. 
A listing of projects in the Class Program are listed below by Class and by performer.  The projects covered on this DVD are shown in tables 1-5.
Table 1.  Class I Projects in Deltaic Reservoirs

	 
	Project 
	 
	Start
	End 

	Performer
	IDNumber
	Title
	Date
	Date

	American Oil Recovery, Inc.
	DE-FC22-93BC14955
	Applications of Advanced Petroleum Production Technology and Water Alternating Gas Injection 
	1/1/1993
	3/31/1995

	Amoco Exploration and Production Co.
	DE-FC22-93BC14963
	West Hackberry Tertiary Project 
	9/3/1993
	3/31/1999

	Anderman/Smith Operating
	DE-FC22-93BC14952
	Secondary Oil Recovery From Selected Carter Sandstone Oil Fields 
	10/21/1992
	11/30/1994

	Bureau of Economic Geology
	DE-FC22-93BC14959
	Revitalizing Mature Oil Play Strategies for Finding and Producing Unrecovered Oil in Frio Fluvial-Deltaic Reservoirs of South Texas 
	10/21/1992
	8/31/1996

	Columbia University
	DE-FC22-93BC14961
	Dynamic Enhanced Recovery Technologies -- Class I
	7/15/1993
	4/30/1996

	Diversified Operating Corp
	DE-FC22-93BC14954
	Improved Secondary Recovery Demonstration for the Sooner Unit
	10/21/1992
	11/30/1995

	Hughes Eastern Corporation
	DE-FC22-94BC14962
	Utilization of the Microflora Indigenous to and Present in Oil-Bearing Formations to Selectively Plug the More Porous Zones Thereby Increasing Oil Recovery During Waterflooding 
	9/30/1999
	6/30/1999

	Lomax Exploration / Inland Resources, Inc.
	DE-FC22-93BC14958
	Green River Formation Water Flood Demonstration Project 
	12/31/1997
	3/31/1996

	Sierra Energy Company
	DE-FC22-93BC14950
	Enhanced Oil Recovery Utilizing High-Angle Wells in the Frontier Formation, Badger Basin Field, Park County, Wyoming 
	8/31/1999
	12/31/1994

	Texaco E&P
	DE-FC22-93BC14960
	Post Waterflood CO2 Miscible Flood in Light Oil Fluvial-Dominated Deltaic Reservoirs 
	9/29/1999
	12/31/1997

	University of Kansas
	DE-FC22-93BC14957
	Improvement of Oil Recovery in Fluvial-Dominated Deltaic Reservoirs in Kansas 
	6/18/1993
	9/30/1999

	University of Oklahoma
	DE-FC22-93BC14956
	Identification and Evaluation of Fluvial-Dominated Deltaic Reservoirs 
	1/15/1993
	12/31/1997

	University of Tulsa
	DE-FC22-93BC14951
	Integrated Approach Towards the Application of Horizontal Wells to Improve Waterflooding Performance (Glenn Pool Field, OK) 
	1/1/1993
	8/31/1999

	Utah Geological Survey
	DE-FC22-93BC14953
	Increased Oil Production and Reserves from Improved Completion Techniques in the Bluebell Field  
	9/30/1993
	9/29/1999


Table 2.  Class II Projects in Shallow Shelf Carbonate Reservoirs

	 
	Project 
	 
	Start
	End 

	Performer
	IDNumber
	Title
	Date
	Date

	Fina, USA
	DE-FC22-93BC14989
	Application of Integrated Reservoir Management and Reservoir Characterization to Optimize Infill Drillings 
	6/13/1994
	6/12/1999

	Laguna Petroleum Corp.
	DE-FC22-93BC14982
	An Integrated Study of the Grayburg/San Andres Reservoir, Foster and South Cowden Fields, Ector County, Texas 
	8/2/1994
	8/2/2000

	Luff Exploration Company
	DE-FC22-93BC14984
	Improved Recovery Demonstration for Williston Basin Carbonates 
	6/10/1994
	12/31/1997

	Michigan Technological University
	DE-FC22-93BC14983
	Recovery of Bypassed Oil in the Dundee Formation Using Horizontal Drains 
	4/28/1994
	12/31/1997

	Oxy USA Inc.
	DE-FC22-93BC14990
	Application of Reservoir Characterization and Advanced Technology Improves Recovery and Economics in Lower Quality Shallow Shelf San Andres Reservoirs 
	8/3/1994
	9/3/2002

	Phillips Petroleum Co.
	DE-FC22-94BC14991
	Design and implementation of a CO2 Flood Utilizing Advanced Reservoir Characterization and Horizontal Injection Wells in a Shallow Shelf Carbonate Approaching Waterflood Depletion 
	6/30/1994
	7/2/2001

	Texaco E&P
	DE-FC22-93BC14986
	CO2 Huff-n-Puff Process in Light Oil Shallow Shelf Carbonate Reservoir (Central Vacuum Unit), Vacuum Field, Lea County, New Mexico 
	2/10/1994
	12/31/1997

	University of Kansas
	DE-FC22-93BC14987
	Improved Oil Recovery in Lower Meramecian (Mississippian) Carbonate Reservoirs of Kansas 
	9/16/1994
	2/30/2001

	Utah Geological Survey
	DE-FC22-95BC14988
	Increased Oil Production and Reserves Utilizing Secondary/Tertiary Recovery Techniques on Small Reservoirs in the Paradox Basin, Utah
	2/9/1995
	6/31/2006


Table 3.  Class III Projects in Slope-Basin and Basin Clastic Reservoirs

	 
	Project 
	 
	Start
	End 

	Performer
	ID Number
	Title
	Date
	Date

	ARCO Western / AERA Energy LLC
	DE-FC22-95BC14940
	Economic Recovery of Oil Trapped at Fan Margins Using High Angle Wells and Multiple Hydraulic Fractures 
	9/29/1995
	9/28/2001

	Bureau of Economic Geology
	DE-FC22-95BC14936
	Application of Advanced Reservoir Characterization, Simulation and Production Optimization Strategies to Maximize Recovery in Slope and Basin Clastic Reservoirs, West Texas (Delaware Basin) 
	3/31/1995
	8/31/2001

	Chevron USA Inc.
	DE-FC22-95BC14938
	Advanced Reservoir Characterization in the Antelope Shale to Establish the Viability of CO2-Enhanced Oil Recovery in California's Monterey Formation Siliceous Shales 
	2/12/1996
	7/1/2003

	City of Long Beach
	DE-FC22-95BC14934
	Increasing Waterflood Reserves in the Wilmington Field through Improved Reservoir Characterization and Reservoir Management 
	3/21/1995
	12/1/2001

	City of Long Beach
	DE-FC22-95BC14939
	Increasing Heavy Oil Reserves in the Wilmington Oil Field through Advanced Reservoir Characterization and Thermal Production Technologies 
	3/30/1995
	3/31/2007

	Pacific Operators Offshore
	DE-FC22-95BC14935
	Feasibility of Optimizing Recovery and Reserves from a Mature and Geologically Complex Multiple Turbidite Offshore California Reservoir Through the Drilling and Completion of a Tri-lateral Horizontal Well 
	8/28/1995
	8/27/1999

	Parker and Parsley / Pioneer Natural Resources
	DE-FC22-95BC14942
	Advanced Reservoir Characterization and Evaluation of CO2-Gravity Drainage in the Naturally Fractured Spraberry Reservoir 
	7/24/1995
	7/23/2002

	Strata Production Co.
	DE-FC22-95BC14941
	Advanced Oil Recovery Technologies for Improved Recovery from Slope Basin Clastic Reservoirs, Nash Draw Brushy Canyon Pool, Eddy County, New Mexico 
	9/25/1995
	9/30/2005

	University of Utah
	DE-FC22-95BC14937
	Reactivation of an Idle Lease to Increase Heavy Oil Recovery through Application of Conventional Steam Drive Technology 
	6/14/1995
	3/30/2001


Table 4.  Projects in the Class Revisit 
	 
	Project 
	 
	Start
	End 

	Performer
	ID Number
	Title
	Date
	Date

	Binger Operations, LLC
	DE-AC26-00BC15121
	Improved Miscible Nitrogen Flood Performance Utilizing Advanced Reservoir Characterization & Horizontal Laterals in a Class I Reservoir - East Binger (Marchand) Unit
	4/11/2000
	6/30/2006

	Ensign Operating Company
	DE-FC26-00BC15120
	Advanced Reservoir Characterization and Development Through High Resolution 3C3D Seismic and Horizontal Drilling:  Eva South Morrow Sand Unit, Texas County, OK
	2/29/2000
	7/31/2001

	Luff Exploration Company
	DE-FC26-00BC15123
	Intelligent Computing System for Reservoir Analysis and Risk Assessment of Red River Formation
	3/1/2000
	3/30/2004

	Michigan Technological University
	DE-FC26-00BC15122
	Using Recent Advances in 2D Seismic Technology and Surface Geochemistry to Economically Redevelop a Shallow Shelf Carbonate Reservoir:  Vernon Field, Isabella County, MI
	3/20/2000
	9/20/2005

	Plains Illinois, Inc.
	DE-FC26-00BC15126
	Alkaline-Surfactant-Polymer Flooding and Reservoir Characterization of the Cypress and Bridgeport Reservoirs of the Lawrence Field
	12/7/1999
	5/14/2003

	University of Alabama
	DE-FC26-00BC15129
	Improved Oil Recovery from Upper Jurassic Smackover Carbonates (Class II Reservoir) Through the Application of Advanced Technologies at Womack Hill Oil Field, Choctaw and Clarke Counties, Alabama, Eastern Gulf Coastal Plain
	5/1/2000
	5/31/2006

	University of Kansas
	DE-FC26-00BC15124
	Field Demonstration of Carbon Dioxide Miscible Flooding in the Lansing-Kansas City Formation, Central Kansas
	3/8/2000
	3/7/2010

	University of Tulsa
	DE-FC26-00BC15125
	Exploitation and Optimization of Reservoir Performance in Hunton Formation, OK
	3/7/2000
	6/30/2007

	Utah Geological Survey
	DE-FC26-00BC15128
	Heterogeneous Shallow-Shelf Carbonate Buildups in the Blanding Sub-Basin of the Paradox Basin, Utah and Colorado:  Targets for Increased Oil Production and Reserves Using Horizontal Drilling Techniques
	4/6/2000
	6/30/2006

	Venoco, Inc.
	DE-FC26-00BC15127
	An Advanced Fracture Characterization and Well Path Navigation System for Effective Re-Development and Enhancement of Ultimate Recovery from the Complex Monterey Reservoir of the South Ellwood Field, Offshore California
	7/31/2000
	3/31/2006


Table 5.  Advanced Class Projects (All under Project DE-AC22-94BC91008 and G4S60232)
	 
	Project 
	 
	Start
	End 

	Performer
	ID Number
	Title
	Date
	Date

	Diversified Operating
	DE-AC22-94BC91008 and G4S60323
	Polymer Treatments for D Sand Water Injection Well, Sooner D Sand Unit, Weld County Colorado
	1/22/1996
	4/21/1997

	James Russell Petroleum
	DE-AC22-94BC91008 and G4S50904
	Optimizing the Air Flotation Water Treatment Process 
	10/15/1995
	4/14/1997

	Kansas Geologic Survey
	DE-AC22-94BC91008 and G4S60821
	Development and Demonstration of an Enhanced Integrated Spreadsheet-Based Well Log Analysis software
	6/13/1996
	3/4/1998


The United States maps of the Class I, II, and III Projects and those of the Class Revisit are shown in Figures  4-6 as of January 2008.
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Figure 4.  Class I Projects and Revisit Projects in Class I Reservoirs (Plains Illinois, Binger Operations and Ensign Operating are Class Revisit Projects).

[image: image5]
Figure 5.   Class II Projects and Revisit Projects in Class II Reservoirs (U of Kansas, Hall-Gurney Field; Luff, Armor Field; Michigan Tech, Vernon Field; U of Tulsa, West Carney Field; U of Alabama, Womack Hill Field; and Utah Geological Survey, Blanding Sub-Basin are Class Revisit Projects).

[image: image6]
Figure 6.  Class III Projects and Revisit Projects in Class III Reservoirs (Venoco project is Class Revisit)
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[image: image7.bmp]Note:  The attached DOE documents, some of which were are unnumbered, or for which original authors were not named, make them difficult, if not impossible to locate.  The available copies are from the initial author’s personal copies. The Class descriptions for Class I, II and III were distributed by DOE Bartlesville Project Office or DOE Office of Fossil Energy as pre-solicitation documents. They provide significant background into the specific reservoir depositional classifications.

The Reservoir Depositional Classes Pre-Solicitation Reports are:  (report number or contract numbers) 

Class I 
Deltaic Reservoirs (two reports)



DOE/BC-91/6/SP  DE 91002237  1991


EPR/OP-92/14 June 1992

Class II  
Shallow Shelf Carbonate Reservoirs



DE-AC22-90BC14839   December 1992

Class III 
Slope-Basin and Basin Clastic Reservoirs



DE-AC22-93BC14964  December 1993
Class IV 
Strandplain/Barrier Island Reservoirs (two reports)



NIPER-BDM-0027  Geological and Production Characteristics, May 1994



NIPER-BDM-0054  Research Needs, September 1994  DE95000118

Class V  
Fluvial/Alluvial Reservoirs



NIPER-BDM-0133 April 1995   DE-AC22-94PC91008

Note: There were no pre-solicitation papers published prior to the Class Revisit solicitation. The solicitation for Class IV was cancelled a few days before being published in the Federal Register.  Class V solicitation was not pursued.  The Class Revisit provided funding for new Classes I, II and III research projects. 
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CANCELLED CLASS REVISIT PROJECT (After Budget Period 1)
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LEGEND (as of January 2008)





Binger Operations


East Binger Unit, OK





Ensign Operating


Eva South Field, OK





Plains Illinois


Lawrence Field, IL





Hughes Eastern Corp.


North Blowhorn 


CreekField, AL





Anderman/Smith


Bluff and North


Fairview Field, AL





Amoco


West Hackberry Field, LA





Columbia University


Eugene Island Block 330


Federal Offshore





Texaco


Port Neches Field, TX





Texas Bureau of Economic Geology


Vicksburg Fault Play, TX





Inland Resources


Monument Butte Field, UT





University of Tulsa


Glenn Pool Field, OK





University of Oklahoma


Okla. Deltaic Reservoirs





Utah Geological Survey


Bluebell Field, UT





Diversified Operating


Sooner Unit, CO





American Oil Recovery Inc.


Mattoon Oil Field, IL





Sierra Energy Company


Badger Basin Field, WY





University of Kansas


Center for Research Inc.


Savonburg, Stewart Fields, KS











































































































































































































































































































Class I Oil Recovery Projects





ACTIVE CLASS REVISIT PROJECT





COMPLETED CLASS REVISIT PROJECTS





University of Tulsa


West Carney Field, OK





COMPLETED PROJECTS





ACTIVE PROJECTS

















LEGEND as of January 2008





OXY


West Welch Field, TX





Phillips


South Cowden Field, TX





Utah Geological Survey


Blanding Sub-basin, UT & CO





Mich. Tech. University


Crystal Field, MI





Mich. Tech. University


Vernon Field, MI





University of Alabama


Womack Hill Field, AL





Fina


North Robertson


(Clearfork) Field, TX





Laguna Petroleum


Foster and South


Cowden Fields, TX





University of Kansas


Schaben Field, KS





Utah Geological Survey


Paradox Basin, UT





Texaco


Vacuum Field, NM


Slaughter Field, TX





Luff


Armor Field, ND





University of Kansas


Hall-Gurney Field, KS





Luff


Williston Basin, MT, ND & SD






















































































































































































































































































ACTIVE CLASS REVISIT PROJECT





COMPLETED CLASS REVISIT PROJECTS





University of Tulsa


West Carney Field, OK





COMPLETED PROJECTS





ACTIVE PROJECTS

















LEGEND as of January 2008





OXY


West Welch Field, TX





Phillips


South Cowden Field, TX





CANCELLED CLASS REVISIT PROJECT (After Budget Period 2)
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(Clearfork) Field, TX





Laguna Petroleum


Foster and South


Cowden Fields, TX





University of Kansas


Schaben Field, KS





Utah Geological Survey


Paradox Basin, UT





Texaco


Vacuum Field, NM


Slaughter Field, TX





Luff


Armor Field, ND





University of Kansas


Hall-Gurney Field, KS





Luff


Williston Basin, MT, ND & SD











































































































































































































































































































Class II Oil Recovery Projects





COMPLETED PROJECTS











LEGEND as of January 2008





City of Long Beach


Willmington Field, CA


Block IIA





City of Long Beach


Willmington Field, CA


Blocks 4 & 5





Pioneer Natural Resources


Spraberry Trend, TX





Texas Bureau of Economic Geology


Geraldine Ford & W. Ford & 


East Ford Fields, TX





Strata Production


Nash Draw Field, NM





Pacific Offshore Operations, Inc.


Carpenteria Field, CA


Offshore





University of Utah


Midway-Sunset Field, CA


Pru Fee Lease





ARCO/AERA


Yowlumne Field, CA





Chevron


Buena Vista Hills & 


Lost Hills Fields, CA











































































































































































































































































































Class III Oil Recovery Projects





Venoco


South Ellwood 


OffshoreField, CA
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