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DISCLAIMER 
 
 This report was prepared as an account of work sponsored by an agency of the United 
States Government. Neither the United States Government, nor any agency thereof, nor any of 
their employees makes any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, 
product, or process disclosed or represents that its use would not infringe privately owned rights. 
Reference herein to any specific commercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the United 
States Government or any agency thereof. 
 
 This report is available to the public from the National Technical Information Service, U.S. 
Department of Commerce, 5285 Port Royal Road, Springfield, VA 22161; phone orders 
accepted at (703) 487-4650. 
 
 
EERC DISCLAIMER 
 

LEGAL NOTICE This research report was prepared by the Energy & Environmental 
Research Center (EERC), an agency of the University of North Dakota, as an account of work 
sponsored by the U.D. Department of Energy and the North Dakota Industial Commission. 
Because of the research nature of the work performed, neither the EERC nor any of its 
employees makes any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, 
product, or process disclosed, or represents that its use would not infringe privately owned rights. 
Reference herein to any specific commercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement 
or recommendation by the EERC. 
 



 

 

PLAINS CO2 REDUCTION PARTNERSHIP 
 
 
ABSTRACT  
 
 The Plains CO2 Reduction (PCOR) Partnership continues to make great progress. Task 2 
(Technology Deployment) focused on developing information regarding deployment issues to 
support Task 5 (Modeling and Phase II Action Plans) by providing information to be used to 
assess CO2 sequestration opportunities in the PCOR Partnership region. Task 3 (Public 
Outreach) focused on developing an informational video about CO2 sequestration. Progress in 
Task 4 (Sources, Sinks, and Infrastructure) included the continued collection of data regarding 
CO2 sources and sinks and data on the performance and costs for CO2 separation, capture, 
treatment, and compression for pipeline transportation. Task 5 focused on screening and 
qualitatively assessing sequestration options. Task 5 activities also continue to be useful in 
structuring data collection and other activities in Tasks 2, 3, and 5.  
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PLAINS CO2 REDUCTION PARTNERSHIP 
 
 
EXECUTIVE SUMMARY 
 
 The Plains CO2 Reduction (PCOR) Partnership continues to make great progress. Task 2 
(Technology Deployment) focused on developing information regarding deployment issues to 
support Task 5 (Modeling and Phase II Action Plans) by providing information to be used to 
assess CO2 sequestration opportunities in the PCOR Partnership region. Task 3 (Public 
Outreach) focused on developing an informational video about CO2 sequestration. Progress in 
Task 4 (Sources, Sinks, and Infrastructure) included the continued collection of data regarding 
CO2 sources and sinks and data on the performance and costs for CO2 separation, capture, 
treatment, and compression for pipeline transportation. Task 5 focused on screening and 
qualitatively assessing sequestration options. Task 5 activities also continue to be useful in 
structuring data collection and other activities in Tasks 2, 3, and 5.  
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PLAINS CO2 REDUCTION PARTNERSHIP 
Quarterly Technical Report  
July 1–September 30, 2004 

 
 
INTRODUCTION 
 
 As one of seven Regional Carbon Sequestration Partnerships (RCSPs), the Plains CO2 
Reduction (PCOR) Partnership is working to identify cost-effective CO2 sequestration options 
for the PCOR Partnership region and, in future efforts, to facilitate and manage the 
demonstration and deployment of these technologies. In this phase of the project, the PCOR 
Partnership is characterizing the technical issues, enhancing the public’s understanding of CO2 
sequestration, identifying the most promising opportunities for sequestration in the region, and 
detailing an action plan for the demonstration of regional CO2 sequestration opportunities. This 
report summarizes the activities for this reporting period. The activities are organized into five 
tasks. 
 
 Task 1 is titled Management, Reporting, and Technical Outreach. Task 2 Technology 
Deployment, is designed to identify and evaluate technology deployment and regulatory issues, 
and to facilitate the preparation of Phase II Action Plans. Task 3, Public Outreach, is designed to 
raise public awareness regarding CO2 sequestration and provide input for potential Phase II 
Action Plans. Task 4, Sources, Sinks, and Infrastructure, focuses on compiling and assessing 
information on sources, sinks, and options for CO2 separation and transportation and developing 
relational and geographic information system (GIS) databases for housing these data. Task 5, 
Modeling and Phase II Action Plans, aims to identify promising CO2 sequestration options in a 
systematic and objective manner using screening tools and a model. 
 
 
EXPERIMENTAL 
 
 Phase I of the PCOR Partnership project is designed to identify promising CO2 
sequestration options for our region. Until the sequestration options are identified, experimental 
activities will not take place. The experimental portion of this program is scheduled for the U.S. 
Department of Energy’s (DOE’s) Phase II RCSP program. 
 
 
RESULTS AND DISCUSSION 
 

Task 1 – Management, Reporting, and Technical Outreach 
 
 Task 1 activities for this reporting period focused on: 
 

•  Managing overall project activities. 
 
•  Informing stakeholders about DOE’s Regional Partnership program and the PCOR 

Partnership. 
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•  Adding new partners to the PCOR Partnership. 
 

•  Planning the October 2004 PCOR Partnership Advisory Board meeting. The meeting 
was held October 14–15, in Billings, Montana, following the Western Fuels 
Symposium. 

 
 The PCOR Partnership program presented at the following meetings: 
 

•  65th Quarterly Meeting of the Petroleum Environmental Research Forum (PERF) held 
at the EERC (July). 

 
•  Interstate Oil and Gas Compact Commission (IOGCC) Geological Sequestration Task 

Force Meeting, held in Chicago, Illinois (August). 
 

•  7th International Conference on Greenhouse Gas Control Technologies in Vancouver, 
British Columbia (September). 

 
 Materials for the meetings were sent to the DOE Contracting Officer’s Representative 
(COR) under separate notification. 
 
 We are currently engaged in substantive negotiations with Manitoba Hydro, SaskPower, 
and Xcel Energy about becoming formal members of the PCOR Partnership. 
 

Task 2 – Technology Deployment 
 
 The goal of Task 2 is to identify and resolve sequestration deployment issues for the PCOR 
Partnership region, including 1) safety, regulatory, and permitting requirements; 2) public 
perceptions; 3) ecosystem impacts; and 4) monitoring, measurement, and verification (MM&V) 
requirements. Activities conducted during this reporting period included 1) preparation of a 
topical report covering environmental, health, and safety risks; MM&V techniques and 
requirements; and the applicability of the current regulatory framework for geologic CO2 
sequestration; 2) participation in the Regional Partnerships Risk Communication Working Group 
conference calls; 3) participation in the IOGCC Geologic Sequestration Task Force; 4) review 
and compilation of state regulatory and permitting requirements related to CO2 transport and 
underground injection; 5) development of a ranking system for CO2 pipeline construction in the 
PCOR Partnership region for input to Task 5 modeling; 6) review of documents pertaining to the 
regulation of CO2 storage in Canada; and 7) participation in monthly internal PCOR Partnership 
management and general meetings. Key meetings included the following:  
 

$  65th Quarterly Meeting of the Petroleum Environmental Research Forum (PERF) 
focused on greenhouse gases, held at the EERC, July 21–22, 2004. 

 
$  IOGCC’s Geological Sequestration Task Force Meeting, held in Chicago, August 23–

25, 2004. 
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 Future activities include meetings with the Task 2 advisory group to discuss regulatory and 
permitting issues and develop MM&V strategies for potential sequestration options in the PCOR 
Partnership region, continued participation in IOGCC CO2 Geologic Sequestration Task Force 
and the Regional Partnerships Risk Communication Working Group, and finalization of the 
PCOR Partnership regulatory database and information for addition to the PCOR Partnership’s 
GIS Web site. 
 

Task 3 – Public Outreach 
 
 Public education and outreach for this reporting period included 1) involvement in PCOR 
Partnership and RCSP program meetings and conference calls as appropriate; 2) the continued 
review of critical background documents, particularly those focused on gauging public opinion 
regarding sequestration and communicating risk; 3) updating the public Web site 
(www.undeerc.org/pcor) as appropriate; 4) development of fact sheets; 5) continued progress on 
the 30-minute general audience information video; 7) continued progress on outreach research 
activities; and 8) activities that support DOE’s partnership program effort.  
 
 Task 3 personnel took part in monthly internal PCOR Partnership management and general 
meetings. Task 3 was the focus of an internal Update and Review meeting on September 28, 
2004. 
 
 Task 3 personnel took part in activities to support RCSP outreach and the program. These 
activities included taking part in monthly RCSP program outreach conference calls (chaired by 
Sarah Forbes, National Energy Technology Laboratory [NETL]); reviewing materials; and 
completing exercises focused on developing a consistent approach to risk communications, 
including providing a review of the RCSP outreach Q&As in August. Other activities included 
the following: 

 
• Developing final drafts of Fact Sheet No. 2 (sequestration background) and No. 3 

(Weyburn project). The fact sheets have been reviewed internally and are ready for 
NETL review.  

 
• Updating the public Web site. 
 
• Developing a final draft of the first of two questionnaires. The questionnaire cleared 

internal review and a first-round NETL review. 
 

• Continued development of a 30-minute, general audience video. Details include the 
following: 

 
− Trips for interviews and site footage to western North Dakota (Hettinger Research 

Station), Saskatchewan (Petroleum Technology Research Center and the Weyburn 
oil field), Iowa (ethanol facilities and farmers involved in the Chicago Climate 
Exchange program), Jamestown, North Dakota (wetlands research at the U.S. 
Geological Survey research station), Manitoba (Ducks Unlimited Canada), and to 
western North Dakota (Lignite Energy Council, Great Plains Synfuels Plant).  
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− Development of a draft video storyboard as a basis for initiating videoediting and 
production. 

 
• Continuing RCSP outreach collaboration. Activities included the following: 
 

− Risk communication workshop attendance 
− Monthly telephone conferences 
− Responses to RCSP outreach questionnaires and support materials 

 
Task 4 – Sources, Sinks, and Infrastructure  

 
Subtask 4.1 – Task Management 

 
 Activities under Subtask 4.1 focused on organizing working groups, assigning specific 
tasks enumerated under the project work plan, and preparing materials for meetings. The 
collection and cataloging of relevant literature into the reference manager system continued. Key 
meetings with partners that required travel included the following: 
 

• Met with the North Dakota Industrial Commission Oil and Gas Division and North 
Dakota Geological Survey to select North Dakota oil fields for reconnaissance-level 
CO2 storage estimation (August 13). 

 
$ Met with state oil and gas regulators in Montana, North Dakota, South Dakota, 

Wyoming, and Nebraska to discuss the acquisition of key characterization data for 
petroleum reservoirs and coalfields within the PCOR Partnership region (August 9–13). 

 
$ Ed Steadman, Erin O'Leary, and Jim Sorensen attended the 7th International 

Conference on Greenhouse Gas Control Technologies in Vancouver, British Columbia, 
   (September 5–9, 2004). 
 

Subtask 4.2 – Characterization of PCOR Partnership Regional CO2 Sources 
 
 Subtask 4.2 primarily focused on refining the collection of readily available CO2 source 
data for the states and provinces in the PCOR Partnership region. Most data were obtained or 
mathematically derived from the e-GRID and TTN databases. Data for the major stationary CO2 
sources in Saskatchewan and Manitoba were obtained and integrated into the PCOR Partnership 
Decision Support System (DSS).  
 

Subtask 4.3 – Characterization of PCOR Partnership Regional CO2 Sinks 
 
 Subtask 4.3 continued with the acquisition, evaluation, and refinement of data on the 
geological sinks in the PCOR Partnership region. Significant accomplishments were made 
toward the development and implementation of a method to quantify the CO2 storage capacity of 
carbon sequestration units in the region. Reconnaisance-level estimates of CO2 storage capacity 
were generated for 1) selected oil fields in North Dakota, Montana, South Dakota, 
Saskatchewan, and Manitoba; 2) the Madison Group, which is a group of carbonate formations 
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that constitute a major saline aquifer in the northern Great Plains; and 3) the Anderson coal seam 
in the Fort Union Formation of the Powder River Basin. 
 

With respect to characterization of the potential for terrestrial sequestration in the PCOR 
Partnership region, several maps and attendant datasets were obtained during July, August, and 
September 2004 to support the development of a terrestrial component of the PCOR Partnership 
Web site. These maps include land cover and use, land management practices, soil properties, 
and climate. In particular, a GIS map of the most recent land use classes (forests, grasslands, 
croplands, wetlands, water bodies, urban, and open areas) was completed in September 2004. It 
is being modeled using moderate resolution imaging spectroradiometer (MODIS) 2003 satellite 
data. This will be at a 250-m resolution and will cover the entire PCOR Partnership region with 
seamless coverage between the United States and Canada. While higher-resolution datasets exist, 
such as the 1992 National Land Cover Data, the MODIS land cover dataset provides a look at the 
2003 land cover, permitting an up-to-date assessment of the region for potential soil carbon 
sequestration. This can later be utilized to detect changes in vegetative growth during the season, 
between seasons, and between years. To address outreach and the specific needs of the farming 
community as they relate to issues regarding carbon sequestration, preliminary discussions began 
in August 2004 between PCOR partners, the EERC, the Natural Resources Trust, the Dakota 
Association of Rural Electric Cooperatives, and the North Dakota Farmers Union. 

 
   Subtask 4.3.1 – Evaluation of Alternative Agricultural and Management Practices 
 
 At the Hettinger Research Center test plots, North Dakota State University (NDSU) 
partners collected soil samples during August and September 2004. Samples were collected from 
several land treatments established on each set of plots, including grazed native grass species; 
ungrazed grass; and wheat, oats, and barley under both no-till and crop–fallow tillage. This was 
done to evaluate the effects of alternative land management practices on soil organic matter, soil 
carbon, nutrient levels, and resultant changes in agricultural productivity. 
 

Regional sampling was conducted in late August 2004 at sites in Montana and in South 
Dakota in September 2004. The sampling will be used to determine how rapidly soil organic 
matter–soil carbon levels increase when previously cropped land is returned to perennial grass 
cover across a variety of soil types. 
 

Additional NDSU efforts in July, August, and September 2004 focused on developing 
budgets for major crops, along with budgets associated with alternative management practices. 
The crop budgets are key components in the development of a model to estimate farmer and 
rancher response to incentive payments and estimated levels of additional carbon sequestration 
attainable at various incentive levels. To date, 199 budgets have been developed.  

 
   Subtask 4.3.2 – Carbon Sequestration in Wetlands 
 
 The U.S. Geological Survey Northern Prairie Wildlife Research Center conducted 
extensive field work this summer in the Prairie Pothole Region (PPR) of Iowa, Minnesota, South 
Dakota, North Dakota, and Montana, to start quantifying the potential of wetlands to sequester 
carbon in particular vegetative zones within specific combinations of land use and wetland 
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classes. The field work consisted of collecting carbon sequestration data from restored, drained, 
and nondrained wetlands in Conservation Reserve Program (CRP) habitats or similar grasslands, 
in addition to nondrained wetlands with no history of tillage in their catchments. Approximately 
270 wetlands were sampled and will be compared with previous wetland baseline data collected 
in 1997.  
 

Subtask 4.4 – Characterization of PCOR Partnership Infrastructure 
 
 Subtask 4.4 focused on identifying data needs and sources and the review of performance 
and costs for CO2 separation, capture, treatment, and compression for pipeline transportation. 
Literature related to CO2 separation, capture, and transportation continued to be obtained and 
evaluated.  
 

Subtask 4.5 – Input for Task 5 
 
 Subtask 4.5 continued with participation in the development and refinement of an in-house 
GIS database to manage and utilize the source and sink characterization data obtained under 
Task 4 and the dissemination of basic source and sink information to the Task 5 working group 
through a series of internal meetings.  
 

Subtask 4.6 – PCOR Partnership Information Systems 
 

During this quarter, the PCOR Partnership Decision Support System (DSS) was enhanced 
with new GIS coverages and capabilities. New GIS coverages include oil and gas field data from 
Saskatchewan. In addition, the oil and gas data have been expanded to include pool 
characteristics data for North Dakota, Montana, and Saskatchewan. Source data from 
Saskatchewan and Manitoba were acquired and added to the data set.  
 

New capabilities included advanced searching, the ability to buffer around a selected 
feature within a specified distance to locate all intersecting features, and the ability to export 
selected data. Thematic maps have been created for oil and gas data.  
 

The GIS database now contains: 
 

• Major CO2 source locations and emission data for the entire PCOR Partnership region.  
 

• Oil and gas field locations, production data, and reservoir characteristics for North 
Dakota, Montana, and Saskatchewan. 

 
• Locations, depth, type, and status of drill holes in North Dakota, Nebraska, South 

Dakota, Wyoming, and Montana. 
  

The nature of the PCOR Partnership region with respect to terrestrial CO2 sequestration can 
be explored through a set of Web pages dedicated to terrestrial information. The terrestrial Web 
site has been organized into sections representing the primary variables that promote carbon 
accumulation in soils: land cover and land use, soil conditions, land resources, and climate. 
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Within each section, users will find detailed information, maps, and links to associated Web sites 
or documents.  

 
 A help document was created and distributed to research partners that provides step-by-step 
instructions for utilizing the DSS. 
 

Task 5 – Modeling and Phase II Action Plans  
 
 An ultimate goal of the PCOR Partnership project is to objectively match regional CO2 
sources with sequestration options. To accomplish this goal, data have been gathered regarding 
more than 1000 CO2 sources in the region; geologic sinks contained in the PCOR Partnership 
area; terrestrial sinks, including modified farming practices and wetlands; CO2 capture and 
separation technologies, including those currently in use as well as those still under development; 
transportation options; and deployment issues, including permitting and MM&V. These data 
have been imported into a series of Excel™ spreadsheets. One spreadsheet contains the data for 
the entire PCOR Partnership region, while the other spreadsheets contain the information 
specific to a particular state or Canadian province. 
 
 Using Excel’s filter feature, the CO2 sources can be screened according to their physical 
properties, including the quantity of CO2 produced, the percentage of the exit stream comprising 
CO2, and the presence of SO2 and/or NOx or other compounds. The CO2 sources are screened to 
identify those that match the desired physical properties criteria. One example of physical 
properties criteria is all sources emitting streams containing at least 20% CO2 but without SO2 
and having a minimum CO2 output of 500,000 tons/yr. The CO2 sources meeting those criteria 
are sorted into source types (such as electricity generation, ethanol production, or metals 
processing) that produce gas streams of similar composition. 
 
 The PCOR Partnership DSS (http://w3.undeerc.org/website/pcorp/) is accessed and the 
individual CO2 sources located on the Web site’s maps. Similar sources located in close 
proximity to one another are consolidated into a single source. A buffer of a desired distance is 
drawn around the center of the consolidated source, and viable geologic sinks located within that 
buffer are identified. The type of sequestration that could be performed in those sinks (e.g., 
enhanced oil recovery, deep-well injection) is determined from the data in the DSS. If the 
physical properties of the CO2 stream do not meet the sink sequestration requirements (e.g., CO2 
stream purity), then the match is rejected. For each match of geologic sink and consolidated CO2 
source, called a scenario, the type(s) of technologies that might be used to separate and capture 
the CO2 are noted. 
 
 It is anticipated that when the dataset is filtered, many scenarios will be identified at 
locations around the PCOR Partnership region, some of which will be similar (e.g., a 
consolidation of coal-fired power plants from which the CO2 will be sequestered during 
enhanced oil recovery). These similar scenarios are called sequestration strategies. During initial 
protocol checks using North Dakota data, this method of identifying CO2 sequestration 
opportunities was found to illuminate promising scenarios for further investigation. 
Transportation options and deployment issues such as permitting and methods of measuring, 
monitoring, and verifying sequestration will be defined for the most promising scenarios and/or 
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strategies. Preliminary economic evaluations will be performed on the three to five regional 
strategies that appear to hold the most promise for successful sequestration. While not designed 
to calculate actual costs for sequestering a given volume of CO2, the economics will provide a 
relative cost ranking for the strategies. Those strategies offering the best opportunity to 
demonstrate cost-effective, successful CO2 sequestration will be investigated during Phase II.  
 
 A fact sheet was prepared describing the screening and matching protocol and the results of 
the beta check using North Dakota data. 
 
 Close communication with the other PCOR Partnership task leaders continued during 
update meetings. These discussions ensured that the activities performed in the other tasks will 
support the model and that important information gathered during other task activities is included 
in the appropriate model screens. 
 
 Task 5 personnel participated in the 65th Petroleum Environmental Research Forum 
Quarterly Meeting on Greenhouse Gases held July 21–22, 2004, in Grand Forks, North Dakota, 
at the EERC. They also participated in the PCOR Partnership Annual Meeting held in Billings, 
Montana, October 14 and 15, 2004. 
 
 Task 5 will also include these activities: 
 

• The regional data set will be screened and matched to identify three to five strategies 
that offer the best opportunities for sequestration in the PCOR Partnership region. 

 
• Preliminary economics will be determined for these regional strategies to rank them 

relative to each other.  
 

• A topical report describing the matching and screening protocol, the results of the beta 
check, and the final regional results will be prepared. 

 
 
CONCLUSIONS 
 
 The PCOR Partnership has made significant progress in all activities. Information 
gathering for sources and sinks is progressing in tandem with deployment issues and final data 
modeling. Task 5 activities are now using information from Tasks 2 and 4 to begin the objective 
evaluation of CO2 sequestration opportunities. 
 
 
REFERENCES 
 
 There are no references. 
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Partnership Objectives

The Plains CO2 Reduction (PCOR) Partnership is a collaborative 
regional framework to support the testing and demonstration of CO2
sequestration technologies in the northern Great Plains of North
America. 

The PCOR Partnership project incorporates a management task and 
five performance tasks: 

1) Project Management, Reporting, and Technical Outreach 

2) Identification and Resolution of Technology Deployment 
Issues

3) Public Perception and Outreach

4) Characterization of Regional Opportunities

5) Technology Selection and Action Plans
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Plains CO2 Reduction Partnership

Region Covered:
Iowa
Minnesota
Missouri
Montana
Nebraska
North Dakota
South Dakota
Wisconsin
Wyoming
Manitoba
Saskatchewan

Partners:
University of  North Dakota – Energy & 
Environmental Research Center (EERC) 

• Amerada Hess Corporation
• Basin Electric Power Cooperative
• Bechtel Corporation
• Center for Energy & Economic Development
• Chicago Climate Exchange
• Dakota Gasification Company
• Ducks Unlimited Canada
• Eagle Operating, Inc.
• Environment Canada
• Fischer Oil and Gas, Inc.
• Great River Energy

• Interstate Oil and Gas Compact Commission
• Lignite Energy Council 
• Minnesota Pollution Control Agency
• Minnkota Power Cooperative, Inc.
• Montana–Dakota Utilities Co.
• Montana Department of Environmental Quality
• Montana Public Service Commission
• Natural Resources Trust
• Nexant, Inc.
• North Dakota Department of Health
• North Dakota Geological Survey
• NDIC Oil and Gas Division

• North Dakota Petroleum Council
• North Dakota State University
• Otter Tail Power Company 
• Petroleum Technology Research Centre 
• Petroleum Technology Transfer Council
• Prairie Public Television
• Saskatchewan Industry and Resources
• Tesoro Refinery 
• University of Regina
• U.S. Geological Survey – Northern Prairie 

Wildlife Research Center
• Western Governors’ Association

99

Saskatchewan
Manitoba



Partnership Team

Regina, SaskatchewanUniversity of Regina

11NJLivingstonPetroleum Technology 
Transfer Council

Stonewall, ManitobaDucks Unlimited Canada

Regina, SaskatchewanSaskatchewan Industry and 
Resources

At LargeNDKenmareEagle Operating, Inc.

Regina, SaskatchewanPetroleum Technology 
Research Centre

8CASan FranciscoBechtel Corporation

5OKOklahoma CityInterstate Oil and Gas 
Compact Commission 
(IOGCC)

8VAAlexandriaCenter for Energy & 
Economic Development

Manitoba and Saskatchewan ProvincesEnvironment Canada

At LargeNDWillistonAmerada Hess Corporation

1CODenver Western Governors Assoc.

At LargeNDGrand ForksFischer Oil and Gas, Inc.

At LargeNDFargoPrairie Public Television

At LargeNDFargoNorth Dakota State Univ.

8CASan FranciscoNexant, Inc.

At LargeNDBismarckDakota Gasification Company

At LargeNDGrand ForksUniv. of North Dakota—
Energy & Environmental 
Research Center (EERC)

Cong. Dist.
StateCityPartner Name

At LargeNDMandanTesoro Refinery

At LargeNDBismarckNorth Dakota Petroleum Council

At LargeNDJamestownU.S. Geological Survey – Northern 
Prairie Wildlife Research Center

7ILChicagoChicago Climate Exchange

At LargeNDGrand ForksMinnkota Power Cooperative, Inc.

6MNElk RiverGreat River Energy

At LargeMTHelenaMontana Public Service 
Commission

At LargeNDBismarckNatural Resources Trust

At LargeNDBismarckLignite Energy Council

7NMFergus FallsOtter Tail Power Company

At LargeNDBismarckMontana–Dakota Utilities Co.

At LargeNDBismarckBasin Electric Power Cooperative

At LargeMTHelenaMontana Department of 
Environmental Quality

At LargeNDBismarckNorth Dakota Department of Health

4MNSt. PaulMinnesota Pollution Control Agency

At LargeNDBismarckNorth Dakota Geological Survey

At LargeNDBismarckNDIC Oil and Gas Division

Cong. Dist.
State

CityPartner Name
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Partnership Principals

• Principal Investigators: Ed Steadman, Energy & 
Environmental Research Center

• Task Leaders
− Task 1 Management and Reporting – Tom Erickson

− Task 2 Technology Deployment – John Harju

− Task 3 Public Outreach – Dan Daly

− Task 4 Sources, Sinks, and Infrastructure – Jim Sorensen

− Task 5 Modeling – Tom Erickson 

− Information Management System – Erin O’Leary

• NETL Project Manager: John Litynski
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Budget

• DOE Costs to Date: $1,043,904

• Cost Share to Date: $260,399

23.4%$2,959,677$693,063$2,266,6149/30/059/30/03

Cost
ShareTotal Cost

Performer
Cost

Government
Cost

End
Date

Start
Date



179394  JTL  06/30/03

Highlights of Progress to Date

• Task 1 Management and Reporting
− Planning the October 2004 PCOR Partnership Advisory Board 

meeting. The meeting will be held October 14–15, in Billings, 
Montana, following the Western Fuels Symposium.

− Presented at and/or participated in the following meetings:
• 65th Quarterly Meeting of the Petroleum Environmental 

Research Forum (PERF) held at the EERC (July).
• Interstate Oil and Gas Compact Commission (IOGCC) 

Geological Sequestration Task Force Meeting, held in 
Chicago, Illinois (August).

• 7th International Conference on Greenhouse Gas Control 
Technologies in Vancouver, British Columbia (September).
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Highlights of Progress to Date (cont.)
• Task 2 – Technology Deployment

− Collection and review of relevant literature pertaining to safety, 
regulatory, and permitting requirements; public perceptions; ecosystem 
impacts; and monitoring, measurement, and verification technologies 
and strategies

− Preparation of topical report, “Deployment issues related to geologic 
sequestration in the PCOR Partnership region,” for October Advisory 
Board meeting

− Participation in Risk Communication Workshop conference calls
− Compilation of regulatory information for addition to PCOR 

Partnership’s GIS Web site 
− Participation in the Interstate Oil and Gas Compact Commission’s

(IOGCC’s) Geological Sequestration Task Force, focused on state 
regulatory policy.

− Development of ranking system for permitting pipeline construction in 
the PCOR Partnership region for input to Task 5 modeling activity
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Highlights of Progress to Date (cont.)

• Task 3 – Public Outreach
− Draft final for Fact Sheet #2 

(sequestration background) and Fact 
Sheet #3 (Weyburn project); ready for 
NETL review

− Initiated Fact Sheets 4 (terrestrial 
sequestration) and 5 (geologic 
sequestration)

− Updated the public Web site
− Draft final for the first of two 

questionnaires for public opinion surveys
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Highlights of Progress to Date (cont.)
• Task 3 – Public Outreach (cont.)

– Continued progress on 30-minute, general audience video
Draft video storyboard to aid in editing and production
On-location interviews and video footage 

Hettinger Research Station, Hettinger, North Dakota
Petroleum Technology Research Centre and Weyburn Oil Field, 
Saskatchewan, Canada
Farms enrolled in the Chicago Climate Exchange program, eastern Iowa
Wetlands and terrestrial sequestration sites, U.S. Geological Survey Research 
Station, Jamestown, North Dakota
Ducks Unlimited Canada, Manitoba, Canada
Lignite Energy Council, Bismarck, North Dakota
Great Plains Synfuels Plant, Beulah, North Dakota 

Review of all raw video footage and identification of candidate selections for use in 
video
Provided raw video footage to the Petroleum Technology Research Centre, 
Regina, Saskatchewan, for use in its activities at the Vancouver Conference in 
August 2004

– Continued RCSP Outreach Collaboration
Monthly telephone conference
Review and comments on RSCP outreach support materials  
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Highlights of Progress to Date (cont.)

• Task 4 – Sources, Sinks, and Infrastructure
− Significant accomplishments made toward the development and 

implementation of a methodology to quantify the CO2 storage 
capacity of carbon sequestration units in the region.
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Highlights of Progress to Date (cont.)
• Task 4 – Sources, Sinks, and Infrastructure (cont.)

− Status of source characterization data

Source Characterization Data  
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Highlights of Progress to Date (cont.)
• Task 4 – Sources, Sinks, and Infrastructure (cont.)

− Status of terrestrial sink characterization data

Terrestrial Sink Characterization Data  
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Highlights of Progress to Date (cont.)
• Task 4 – Sources, Sinks, and Infrastructure (cont.)

− Status of geological sink characterization data
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Highlights of Progress to Date (cont.)
• Information 

Management System
− Acquired and 

processed oil and gas 
reservoir data from 
Montana, North 
Dakota, and 
Saskatchewan

− Added source data for 
Saskatchewan and 
Manitoba

− Created thematic 
maps for oil and gas 
production

− Developed Web pages 
for terrestrial 
information and maps

− Developed tools to 
buffer, perform 
advanced searches, 
and export data.
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Highlights of Progress to Date (cont.)
• Task 5 – Modeling 

− Data for CO2 sources, geologic sinks, and CO2
capture and separation technologies were input into 
a series of Excel™ spreadsheets to facilitate 
screening and matching.

− A data screening/matching protocol for sequestration 
opportunity identification was developed and tested 
using data from North Dakota.

− Took part in the 65th Petroleum Environmental 
Research forum Quarterly Meeting on Greenhouse 
Gases held July 21–22, 2004, in Grand Forks, ND.

− Prepared a fact sheet describing the 
screening/matching protocol and the results of the 
beta check using data from North Dakota.
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Project Tasks and Status
Task 1 – Management and Reporting

December 11–12, 2003 (kickoff meeting); next one scheduled for 
October 14–15, 2004

Advisory committee meeting7

Sent 1/23/04Advisory meeting comments/statements (to be 
sent approximately one month after meetings)

8

As-needed basisAll meeting and publicly presented materials9

CompletedAnnual carbon sequestration conference6

OngoingInformational monthly meetings of the task 
leaders

2

Future activityDOE Regional Carbon Sequestration Partnership 
meetings

10

As-needed basisTechnical fact sheets on regional sources, sinks, 
and candidate sequestration projects

5

OngoingU.S. Department of Energy quarterly reports and 
PowerPoint update (quarterly)

4

OngoingInformational monthly meetings of the “whole” 
(to include an informal presentation)

3

CompletedNegotiations and Contract award1

StatusDescriptionActivity
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Project Tasks and Status
Task 2 – Technology Development

Future activityFacilitate preparation of draft Phase II action 
plan

7

CompletedDevelop preliminary input for action plan for 
Phase II

6

In progressObtain relevant regulations and permitting 
requirements

2

In progressDevelop verification strategy5

CompletedIdentify monitoring technologies and existing 
verification plans

4

CompletedReview ecosystem studies; assess environmental 
impacts

3

CompletedEstablish working group1

StatusDescriptionActivity
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Project Tasks and Status

Draft final (ready for NETL review)Weyburn project2

Draft final (ready for NETL review)Sequestration basics3

In progressPCOR Partnership sources/sinks indirect4

Fact Sheets

CompletedPCOR Partnership description1

Approach change – Outreach Working Group activity reinstated as 
a result of February 26 internal PCOR Partnership meeting 

Meeting (coincident with fall PCOR Partnership 
meeting)

5

Web Site

Completed Initial1

Future activityExpanded2

Working Group

Task 3 – Public Outreach

CompletedOutreach/education plan DRAFT2

In progressPCOR Partnership sources/sinks direct5

In progressOutreach/education plan FINAL4

See 5  Meeting/conference call (outreach working 
group)

3

CompletedWorking group contact list1

StatusDescriptionActivity
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Project Tasks and Status

Future activityFive-article series on sequestration in major 
regional newspapers

2

Public Information Campaign

In progress (7 of 8 interview trips completed, draft video 
storyboard completed, all footage reviewed and first cut on shots 
for video)

30-minute Prairie Public Television (PPTV) 
video

1

In progress (Questionnaire 1 in NETL review) Assessment of public knowledge3

Middle School Education Activities

Task 3 – Public Outreach (cont.)

In progressObtain middle school curricula 2

In progressDecisions on other school outreach opportunities4

In progressCurricula outreach3

In progressInventory available curriculum and regional 
training sessions

1

StatusDescriptionActivity



Project Tasks and Status

In progressFarm economic simulation model6

In progressData evaluation and reduction2

In progressData entry into PCOR Partnership databases3

In progressSoil carbon testing5

In progressCarbon sequestration in wetlands7

In progressField experiments at Hettinger Research 
Extension Center

4

In progressData collection and reduction2

In progressData collection and entry2

Sink Characterization

All states complete; initial level for Canadian provinces completeAcquire existing databases1

Infrastructure Characterization

In progressAcquire existing databases1

Source Characterization

All states complete; initial level for Canadian provinces completeAcquire existing databases1

In progressData entry into PCOR Partnership databases3

Task Management and Support

Task 4 – Sources, Sinks, and Infrastructure

In progressLiterature reviews1

StatusDescriptionActivity

179394  JTL  06/30/03
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Project Tasks and Status
Information Management System

In progressCreate and populate databases
– Define fields and data types

2

In progressRefine GIS Web site
– Ability to view detailed characterization 

information
– Interactive features for analysis

3

CompletedCreate foundation for geographic information 
system (GIS) application and database storage

1

StatusDescriptionTask
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Project Tasks and Status

Completed for reviewCompletion of model assessment of primary 
action plans/alpha

5

Completed for reviewAlpha version of model4

In progressBeta version of model6

Future activityCompletion of model assessment of primary 
action plans/beta

7

Task 5 – Modeling

Completed for reviewSecond draft of model2

Future activityFinal model results for DOE action plans8

Completed for reviewDevelopment of preliminary dataset for testing3

Completed for reviewDraft of model variables (sources, sinks, and 
infrastructure)

1

StatusDescriptionTask
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Project Milestones

CompletedDetailed work plan1

CompletedDetailed work plan1

In ProgressFinal task report2

Data Management, Scenario Selection, and Action Plans

In progressScenario screening2

In progressScenario modeling3

Regional Characterization

Future activityScenario action plans4

Future activity10-minute technology videos4

In progressMiddle school education materials2

In progress30-minute general video3

CompletedNegotiate and award contract1

Technology Deployment Issues

Management, Reporting, and Technical Outreach

CompletedDetailed work plan1

CompletedDetailed work plan1

Public Outreach

In progressInput for scenario selection/action plans3

Future activityFinal task report2

Future activityFinal report2

StatusDescriptionMilestone
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Project Recognition
Meetings
• 65th Quarterly Meeting of the Petroleum Environmental Research 

Forum (PERF) held at the EERC (July).
• Interviewing area farmers in the Davenport, Iowa, and Moline, 

Illinois, regarding involvement in the Chicago Climate Exchange 
Terrestrial Carbon Sequestration Program (July).

• Project Soil Sampling in Hettinger, North Dakota (August).
• North Dakota Industrial Commission Meeting (August).
• Meeting at the Natural Resource Trust in Bismarck, North Dakota 

(August)
• Interstate Oil and Gas Compact Commission (IOGCC) Geological 

Sequestration Task Force Meeting, held in Chicago, Illinois 
(August).

• 7th International Conference on Greenhouse Gas Control 
Technologies in Vancouver, British Columbia (September).

• Meeting with SaskPower (September)
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Project Deliverables

In progressInformation assessment2

Data Management, Scenario, Selection and Action Plans

In progressWorkshop materials1

In progressCriteria and inputs for scenario selection/action plans3

Regional Characterization

In progressWorkshop background/products1

Public Outreach

In progressPublic survey/assessment2

Completed Public outreach Web pages3

In progressWorkshop materials1

Technology Deployment Issues

OngoingQuarterly reports7

OngoingWorkshop materials1

Management, Reporting, and Technical Outreach

OngoingPCOR Partnership meetings/workshops6

OngoingAdvisory group meetings2

In progressPopulated relational/GIS database2

In progressTechnical outreach Web pages5

OngoingAttendance/presentations at technical meetings4

In progressPCOR Partnership Web site3

OngoingDOE management/PCOR Partnership Project Review Meeting1

StatusDescriptionDeliverable
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Next Steps
Task 1 Management and Reporting
• Continue overall project management and reporting.
• Seek additional partnership opportunities where appropriate.
• Plan October Advisory Board meeting.

Task 2 Technology Deployment
• Update GIS Web site with regional regulatory information.
• Meet with Task 2 Advisory Group to discuss regulatory issues and

develop MM&V strategies for potential sequestration options in the 
PCOR Partnership region.

• Continue to participate in IOGCC CO2 Geological Sequestration Task 
Force and the Regional Partnerships Risk Communication Working 
Group.

• Begin preparation of final report.
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Next Steps (cont.)
Task 3 Public Outreach
• Continue participation in RCSP Outreach Working Group conference

calls.
• Provide Fact Sheets 2 and 3 to NETL for review and prepare draft

final Fact Sheets 4 and 5.
• Finalize video storyboard, produce draft video, and review and 

comment period on video.
• Complete education contact list, education forum list, curriculum 

packet, list of candidate outreach opportunities. 
• Finalize and distribute initial public opinion survey questionnaire. 
• Contact newspapers and develop articles for sequestration series.
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Next Steps (cont.)
Task 4 Sources, Sinks, and Infrastructure
• Incorporate sink-related databases into GIS Web site.
• Refine calculation of  CO2 storage capacity for key selected 

geological sinks in the region.
• Obtain or calculate source-related data for gas processing plants in 

the region.
• Obtain infrastructure databases and map files.
• Incorporate information regarding capture and separation 

technologies into a format compatible with final report.
• Summarize baseline data from HREC plots.
• Prepare conceptual design of economic analysis model for terrestrial 

sequestration.
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Next Steps (cont.)
Task 5 Modeling
• The regional data set will be screened and matched to identify three 

to five strategies that offer the best opportunities for sequestration in 
the PCOR Partnership region.

• Preliminary economics will be determined for these regional 
strategies to rank them relative to each other.

• A report describing the matching/screening protocol, the results of the 
beta check, and the final regional results will be prepared.

• Task personnel will participate in the PCOR Partnership Annual 
Meeting scheduled for October 14–15 in Billings, Montana.

Information Management Systems
• Add additional coverages to GIS site.
• Create data dictionary.
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Upcoming Issues
Task 1 Management and Reporting
• None

Task 2 Technology Deployment
• Ensuring that Advisory Board members are actively engaged in Task 

2 discussions, particularly those pertaining to regulatory and 
permitting issues.

Task 3 Public Outreach
• Ensuring appropriate communication and review during the 

production of the 30-minute video.
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Upcoming Issues (cont.)
Task 4 Sources, Sinks, and Infrastructure
• Sources of pipeline data and maps – commercial vendors and 

government agencies have different restrictions that must be dealt 
with – data from government agencies would be best, but may need 
formal request to come from DOE

Task 5 Modeling
• None

Information Management Systems
• None                                                            




