Plains CO, Reduction (PCOR) Partnership Monthly Update
September 1-30, 2011

PHASE Il ACTIVITIES

Task 1 — Regional Characterization (Wesley D. Peck)

Highlights

Continued efforts on the revised atlas (4th edjtion

Coordinated and presented at the 2011 workshopeehtFoundations of CCS Geology” on
September 12 in Denver, Colorado.

Attended the 2011 PCOR Partnership Annual Meetm§eptember 13 and 14 in Denver,
Colorado.

Continued activities to upgrade the online geog@ptiormation systems and Decision
Support System (DSS, © 2007-2011 EERC Foundatpalulities.

Held discussions on the availability of water giyadinalysis for specific geologic horizons
across the region and the utility of such datdnengreater scheme of regional
characterization.

Completed the annual review of source attributes.

Continued efforts on the Rival Field character@atincluding the following:

— Continued building the structural and petrophysmatel for the acid gas injection zone.
— Continued refining the 3-D geologic model.

— Continued work on the model update report andthregection report.

— Participated in several conference calls with TAR@rth Ltd (TAQA).

— Continued drafting D5, second target area comp|ebed March 2012.

Task 2 — Public Outreach and Education (Daniel J. Bly)

Highlights

Helped coordinate the “Foundations of CCS Geoldygrkshop held on September 12 in
Denver, Colorado.

Attended the 2011 PCOR Partnership Annual Meetm§eptember 13 and 14 in Denver,
Colorado.

Prepared a draft Bell Creek test site poster ([d28,9/30/2011).

Continued planning for the public Web site upd&i#3, due 7/31/2012).

Prepared a Fort Nelson documentary proposal (@&yding concept, shot lists, and
frequently asked questions for Spectra Energy’seeveand consideration.



» Participated on September 20 in a conference t#lleoWeyburn-Midale Project outreach
advisory group to discuss the opening of an infaiomedisplay in the Weyburn city hall and
upcoming focus group and survey work.

* On September 22, participated in a telephone ceatien with Cris Stainbrook, the
President of the Indian Land Tenure Foundation AL TLTF has hired a full-time person to
work on energy and carbon issues, and ILTF sugdeiste this new hire make a 3-day visit
to the Energy & Environmental Research Center (EER@arn about PCOR Partnership
capabilities and to discuss opportunities for dmlation.

* EERC library staff participated in the 2011 NorthKota Library Association meeting
(http://ndla.info/Conference/11conf.htm) in Minatdahosted a booth featuring PCOR
Partnership outreach materials, including atladesymentaries, and fact sheets.

* On September 21, participated in a conferenceaealiscuss the outreach session and
presentation at the Society of Petroleum EnginEeram Series entitled “C{Geological
Storage: Will we be ready in time?” to be held meTAlgarve, Portugal, in early October
(www.spe.org/events/11fse3/pages/about/index.php).

» Continued efforts to develop an outreach trackiagldase.

» Continued to track state-by-state carbon captudestorage (CCS) regulations for
development of future outreach materials.

Task 3 — Permitting and NEPA (National Environmentd Policy Act) Compliance (Lisa S.
Botnen)

Highlights

* Attended the 2011 PCOR Partnership Annual Meetimh\@orkshop on September 12—-14 in
Denver, Colorado.

* Completed the permitting review (D4, due 9/30/2011)

* On September 8, distributed the summary and prasens from the 3rd Annual PCOR
Partnership Regulatory Meeting held in BismarckrtN®akota.

» Completed review of the U.S. Environmental Protectthgency’'s (EPA’s) proposed
Resource Conservation and Recovery Act (RCRA) exempor CCS and had preliminary
discussions on this proposed rule with variousreast

* On September 14 and 15, updated the annual mestarglees regarding the EPA’s
assumption of regulatory authority for permittinta€s VI (geologic storage of carbon
dioxide) underground injection control wells. Perapplications for such wells will need to
be submitted to EPA regional offices.

* Held an in-house meeting and participated in camiee calls with various partners to
discuss the proposed RCRA regulations.

» Participated in EPA’s webinar entitled “GeologiajBestration Financial Responsibility
Implementation Workshop and Webcast.”

* Scheduled a breakfast meeting of the PCOR Partp&shgulatory group for October 17,
during the Interstate Oil and Gas Compact Commisg@ioGCC) Annual Meeting in
Buffalo, New York.

» Continued efforts on the Lignite Phase Il site glesand reclamation, including the
following:

— Completed cementing over the plug pursuant to statteorization.
— Scheduled reseeding for October 24.



— Over the next 2 years, scheduled weed sprayingramgtenance of the fencing.

Task 4 — Site Characterization and Modeling (JameA. Sorensen)

Highlights

» Attended the 2011 PCOR Partnership Annual Meetimh\&orkshop on September 12-14 in
Denver, Colorado.

» Bell Creek test site activities included the follog:

— Continued development of the core analysis plan.

— EERC and Denbury personnel examined geologic core the Bell Creek Field at the
Denver U.S. Geological Survey (USGS) office. The@$Jprovided samples from a well
in the Phase 1 development area for thin-sectiepgration and further in-house
laboratory testing. Results will be shared with tH&GS as agreed upon as part of a
condition of receiving samples.

* Fort Nelson test site activities included the folliog:

— Held the monthly conference call on September 6.

— Continued work on the geomechanical model.

— Continued work on updating the 2011 static geolalgicodel.

— Continued finalization of a draft report presentihg results of geochemical experiments
conducted over the course of 2009-2011.

— Continued the process of reconciling the varioua gackages that are associated with
the 2009 Fort Nelson wellbore characterization @@ analyses to ensure the quality
and accuracy of data relative to the specific focknation intervals being evaluated.

— Continued work on D65, Site Characterization Repohich is due October 31, 2011.

— Held an in-house project update meeting on Septe@the

— Participated in a call with Dave Moffatt on SeptemnB9.

Task 5 — Well Drilling and Completion (John A. Haming)

Highlights

» Attended the 2011 PCOR Annual Meeting and Workshroeptember 12—-14 in Denver,
Colorado, and presented an update on Bell Creékteas on September 14.

» Continued preparations for the first surface wageil, gas, and groundwater monitoring
baseline sampling trip.

* Finalized well-logging program and selected serypic®siders for the cased-hole and
openhole well-logging program in cooperation witaribury.

» Discussed potential 3-D seismic characterizatiahlzaseline survey with Denbury.

» Continued work in material procurement and desigmeomanent downhole monitoring
equipment for the monitoring well in conjunctiontviSandia Technologies and Denbury.

Task 6 — Infrastructure Development (Melanie D. Jesen)

Highlights
* Attended the PCOR Partnership Annual Meeting andkéfmp held September 12—-14 in
Denver, Colorado.

* Answered questions and requests received from astngrs at the annual meeting.



* Finalized the C@pipelines technical brief (www2.undeerc.org/wedgitorp/ProductsDB/
pdfs/PipelineTechnicalBrief2011revisedPWG.pdf).

» Submitted for DSS programming the master infornmatipreadsheet prepared for adaptation
of the capture technologies table (included asppeiadix in the value-added capture
technologies overview report).

Task 7 — CQ Procurement (John A. Harju)

Highlights
» Attended and participated in the 2011 PCOR Pattigisnnual Meeting and Workshop
held September 12—-14 in Denver, Colorado.

» Participated in ongoing project discussions witmBey Onshore LLC.

Task 8 — Transportation and Injection Operations (Melanie D. Jensen)

Highlights

» Attended the PCOR Partnership Annual Meeting andkéfmp held September 12—-14 in
Denver, Colorado.

* Gathered information about the €€apture technology used at the Lost Cabin gag,plasn
CO, pipeline from the gas plant to the Bell Creekdjelnd downhole pressure and depth at
the field for use in determining compression ndamth at the Lost Cabin plant and for
recompression at the Bell Creek field.

» Summarized the literature survey work gathered ath@uCQ capture technology used at
the Lost Cabin gas plant, the €@ipeline from the gas plant to the Bell Creekdjeind
pipeline compression and field recompression naetise Bell Creek field.

Task 9 — Operational Monitoring and Modeling (Charles D. Gorecki)

Highlights
» Attended the PCOR Partnership Annual Meeting andkéfmp held September 12—-14 in
Denver, Colorado.
* Held a monthly modeling meeting on September ZAuding an in-house presentation of
the Fort Nelson geochemical model.
» Participated in the Regional Carbon SequestratainBrship (RCSP) Sim/Risk Working
Group monthly conference call on September 27.
* Modeling staff participated in Petrel Reservoir Exegring training in Houston, Texas.
* Modeling staff participated in a 3-day Piece trnaghcourse entitled “Fundamentals of
Reservoir Simulation.”
» Continued Bell Creek site activities, including flodowing:
— Submitted the site characterization, modeling, @oaitoring plan (D50) on
September 30, 2011.
— Continued efforts on the Bell Creek simulation mepo
» Continued Fort Nelson site activities, including flollowing:
— Began finalizing the 2010 risk assessment rep@th@n Spectra comments received on
September 13.



— Adraft MVA (monitoring, verifying, and accountihglan for shallow groundwater and
surface water monitoring has been prepared anddsrgoing in-house review.

— Worked with Dave Nakles to revise schedule of temiractivities based on the outcome
of a July meeting in Vancouver and to develop dpsons and time lines for technical
activities to be conducted over the next 12 months.

— Worked on a PowerPoint on simulation efforts foe&pa Energy.

Sent a draft D67, Fort Nelson Simulation ReporSpectra Energy for review and comment

on September 2.

Prepared to send a draft D66, Bell Creek Simula®eport, to Denbury for review and

comment.

Task 10 — Site Closure (to be announced [TBA])

This task is anticipated to be initiated in Quafter Budget Period (BP) 5, Year 9 (October
2015).

Task 11 — Postinjection Monitoring and Modeling (TBA)

This task is anticipated to be initiated in Quafter BP5, Year 9 (October 2015).

Task 12 — Project Assessment (Katherine K. Anagnagst

Attended the PCOR Partnership Annual Meeting andkéfmp held September 12—14 in
Denver, Colorado.

The project assessment report (D57) for the pediciber 1, 2010 — September 30, 2011,
will be submitted by December 31, 2011. The refmrthe previous program year is
available on the partners-only Web site (www2.uncleeg/website/pcorp/Products
DB/pdfs/ENS_D57_Task12_Dec10.pdf).

Task 13 — Project Management (Charles D. Gorecki)

Highlights

Continued efforts toward populating and updatirgyphartners’ database, which was
programmed in-house.

Attended the PCOR Partnership Annual Meeting anthBations of CCS Geology on
September 12-14 in Denver, Colorado. The annualingeattracted 83 attendees
representing 42 organizations from 12 states, ib&iCt of Columbia, and four Canadian
provinces.

On September 22, sent an e-mail to all partneis avlink to the location of the annual
meeting presentations on the partners-only Web site

Held an in-house annual meeting follow-up meeting.

Began site and date selection process for the @0hdal meeting. Preliminary plans are to
hold it in September.

Participated in an in-house meeting to exploretamtil opportunities in Rival Field.
Presented at the Lignite Technology DevelopmentRélop on September 8 in Bismarck,
North Dakota.



« Continued preparation of upcoming presentatiorgduding the following:
“The PCOR Partnership: Large-Scale DemonstratiofePts in the Central Interior of
North America” to be presented on October 26 aiin€uality VIII Conference in
Arlington, Virginia.
— “An Overview on CQ Storage Capacity Estimation” also to be preseate@ctober 26
at the Air Quality VIl Conference (http://undeerg/aq8/eventschedule.aspx).
— “Quantifying and Enhancing Storage Capacity” tgobesented on October 19 during the
Storage in Saline Formations R&D Workshop in Piitgih, Pennsylvania.
— “PCOR Partnership” to be presented on Novembet tffeaCarbon Storage Program
Infrastructure Annual Review Meeting in Pittsbur§ennsylvania.
» Continued preparation of papers due by Novembdoi2the 2012 Carbon Management
Technology Conference, including the following:
— (CMTC-151349-PP) A Risk-Based Monitoring Plan foe t~ort Nelson Feasibility
Project
— (CMTC-151476-PP) Integrating GEOR and CQStorage in the Bell Creek Qil Field
— (CMTC-151566-PP) Carbon Management Strategies: Gancial Deployment Studies
Focused on C@OCapture and Storage and the Use of Biomass Fu&educe Carbon
Emissions
* Deliverables and milestones completed in September:
— August monthly update
— Task 1: D1 — Review of Source Attributes
— Task 1: D9 — Updated DSS
— Task 2: D25 — Bell Creek Test Site Poster
— Task 3: D4 — Permitting Review
— Task 9: D50/M31 — Bell Creek Test Site — Site Chimazation, Modeling, and
Monitoring Plan
— Task 16: M33 — Basal Cambrian Baseline Geologi¢er@cterization Completed

Task 14 — RCSP Water Working Group (WWG) Coordination (Ryan J. Klapperich)

Highlights

» Attended the PCOR Partnership Annual Meeting andkéfmp held September 12—-14 in
Denver, Colorado.

» Distributed minutes from the August conference.call

» The September conference call was cancelled.

» Continued to develop potential outreach survey tijpes

Task 15 — Further Characterization of the Zama AcidGas EOR, CQ Storage, and
Monitoring Project (James A. Sorensen)

Highlights

* Worked on collection and compilation of data foakesation of deep saline formations.

* Submitted an abstract to the Eighteenth SPE Impr@ieRecovery Symposium entitled
“Compositional Flow Simulation Study of Simultaneoicid Gas EOR and CCstorage at
Apache’s Zama F Pool.”



Task 16 — Characterization of the Basal Cambrian Sgtem (Wesley D. Peck)

Highlights

Attended the PCOR Partnership Annual Meeting andkéfmp held September 12-14 in
Denver, Colorado, and presented an update on tb& Bambrian System Characterization
on September 14.

On September 14, held a meeting of the techniahktaering committee members in
Denver following the PCOR Partnership Annual Megtin

Work continues on the final preparation of the 2aDdel of the basal aquifer system. The
latest step involves integration of geothermal dat@ccurately estimate the density of LO
at the varying target depths across the study megio

Presented on the normalization and calibratiomefwell logs to the core data at an in-house
meeting held on September 27.

Held an in-house working group meeting on Septeriiber

Held an in-house project update meeting on Septefithe

Travel/Meetings

September 5-9, 7-13, and 18-23, 2011: Travelduetaignite field validation test site
(Phase II) for site work near Kenmare, North Dakota

September 8, 2011: Presented at the Lignite Teoggddevelopment Workshop in
Bismarck, North Dakota

September 11-14, 2011: Held the 2011 PCOR Paripehsimual Meeting and Foundations
of CCS Geology Workshop in Denver, Colorado

September 15, 2011: Held a Basal Aquifer Projeatmg in Denver, Colorado

September 13-17, 2011: Participated in a 3-dayeRraming course entitled “Fundamentals
of Reservoir Simulation” in Houston, Texas

September 17-22, 2011: Attended the 2011 SocieBood Analysts Symposium in Austin,
Texas (www.regonline.com/custimages/239450/201 1fiiealProgram.pdf)

September 19-22, 2011: Attended the IPIECA worksdgpled “Addressing the remaining
gaps in knowledge for CCS” in Washington, DC (wwpieca.org/event/20110506/
addressing-remaining-gaps-knowledge-ccs)

September 20-23, 2011: Attended the North Dakatiaem Council annual meeting in
Medora, North Dakota

September 24-29, 2011: Participated in Schlumbergraining course entitled “Petrel
Reservoir Engineering 2011” in Houston, Texas

September 25-28, 2011: Attended the 2011 GrounéMPabtection Council Annual Forum
in Atlanta, Georgia (www.gwpc.org/meetings/forunnifion. htm)



DOE DISCLAIMER

This report was prepared as an account of worksped by an agency of the United
States Government. Neither the United States Gawent, nor any agency thereof, nor any of
their employees, makes any warranty, express diathr assumes any legal liability or
responsibility for the accuracy, completeness,safuiness of any information, apparatus,
product, or process disclosed, or representsthase would not infringe privately owned rights.
Reference herein to any specific commercial prgdarcicess, or service by trade name,
trademark, manufacturer, or otherwise does notssacidy constitute or imply its endorsement,
recommendation, or favoring by the United Stateseggament or any agency thereof. The views
and opinions of authors expressed herein do na&ssacily state or reflect those of the United
States Government or any agency thereof.

NDIC DISCLAIMER

This report was prepared by the Energy & EnvirontaleResearch Center (EERC)
pursuant to an agreement partially funded by tkedtrial Commission of North Dakota, and
neither the EERC nor any of its subcontractorsthemMorth Dakota Industrial Commission nor
any person acting on behalf of either:

(A) Makes any warranty or representation, express pliegh with respect to the
accuracy, completeness, or usefulness of the irg#om contained in this report or
that the use of any information, apparatus, methogrocess disclosed in this report
may not infringe privately owned rights; or

(B) Assumes any liabilities with respect to the useofor damages resulting from the
use of, any information, apparatus, method, orgsedisclosed in this report.

Reference herein to any specific commercial prgdarocess, or service by trade name,
trademark, manufacturer, or otherwise does notssaciy constitute or imply its endorsement,
recommendation, or favoring by the North Dakotaustdal Commission. The views and
opinions of authors expressed herein do not necsstate or reflect those of the North Dakota
Industrial Commission

EERC DISCLAIMER

LEGAL NOTICE: This research report was preparedieyEERC, an agency of the
University of North Dakota, as an account of wapkissored by the U.S. Department of Energy.
Because of the research nature of the work perfdymether the EERC nor any of its
employees makes any warranty, express or impliedssumes any legal liability or
responsibility for the accuracy, completeness,sefuiness of any information, apparatus,
product, or process disclosed or represents thas#é would not infringe privately owned rights.
Reference herein to any specific commercial praoducaicess, or service by trade name,
trademark, manufacturer, or otherwise does notssaciy constitute or imply its endorsement
or recommendation by the EERC.



