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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.S. Department of Energy (DOE) National Energy Technology Laboratory
(NETL). 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.
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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.
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P R Plains CO, Reduction (PCOR) Partnership

Partnership Energy & Environmental Research Center (EERC)

EXECUTIVE SUMMARY

This report summarizes the 2016 contractual update to the Plains CO> Reduction (PCOR)
Partnership public Web site for the period of July 1, 2014, through June 30, 2016. The central
focus of this D13 consisted of an updated look to the Web site. This work features a black
background, larger text, print-friendly pages, and shorter names on the left navigation for a more
user-friendly experience. To make the public Web site more search-friendly, search engine
optimization techniques were implemented in new and existing PDFs. In addition, several new
Web pages were added, including Technical Publications, Technical Posters, Permanent
Downhole Monitoring, and Outreach Posters. Significant content and/or appearance modifications
were made to nine existing Web pages, the Home page being the most pronounced. Minimal
updates were made to eleven other pages. A new section called Household Energy and Carbon
Footprint replaced the Reduce Your Carbon Footprint page. All changes were approved piecemeal
throughout the reporting period. Thus, this report does not include a request for approval of any
draft changes. The PCOR Partnership public Web site has been online since early 2004, and the
next contractual update is due in January 2018.
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P R Plains CO, Reduction (PCOR) Partnership

Partnership Energy & Environmental Research Center (EERC)

INTRODUCTION

The U.S. Department of Energy (DOE) Office of Fossil Energy National Energy Technology
Laboratory’s Regional Carbon Sequestration Partnership (RCSP) Program requires that each
regional partnership have a public Web site to inform and educate the general public regarding
sequestration in general and regional RCSP activities. The Plains CO., Reduction (PCOR)
Partnership’s public Web site has been live since the second quarter of 2004, and the PCOR
Partnership outreach team is continuously striving to keep the public Web site content up to date,
characterize the attributes of Web site use, and provide content in a valuable and understandable
format to the general public. The PCOR Partnership is led by the Energy & Environmental
Research Center (EERC) at the University of North Dakota. The PCOR Partnership public Web
site team members include Dan Daly (Outreach and Education task leader), Charlene Crocker, and
Janet Crossland. The Web site update was supported by the Programming, Communications, and
Graphics groups at the EERC as well as other PCOR Partnership personnel. The most recent Web
site update was provided July 31, 2014.

This report comprises activities completed and approved in batches throughout the period of
July 1, 2014, through June 30, 2016. Work on the Web site was implemented in four areas as
follows:

Site improvements

Search engine optimization

New Web pages

Content updates for existing Web pages

SITE IMPROVEMENTS

During the reporting period, Web site improvements comprised both behind the scenes
functional improvements and visual changes to the pages. The latter included a new Web site
appearance featuring a black background, larger text, print-friendly pages, and revisions to the left
navigation menu for a more streamline look. Several new Web pages were added, including
Technical Publications, Technical Posters, Permanent Downhole Monitoring, and Outreach
Posters. Significant content and/or appearance modifications were made to nine existing Web
pages, including the Home page, Meet the PCOR Partnership Team, Greenhouse Effect, Land
Resources, Regulations and Permitting, CO2 Sequestration Projects, Resources, News Archives,
Documentaries, and the Site Map page. Eleven additional Web pages received minor updates:
About the Partnership; Become a Partner; PCOR Partnership Partners; Climate, COg,



Sequestration; Regional Storage Potential; Fact Sheets; Video Clip Library; Links; Educators;
Contact Us; and the Request Information form. All of these changes were approved by the DOE
National Energy Technology Laboratory (NETL) program manager piecemeal through the update
period in order to keep the site as current as possible. The date when changes were added to the
live site are noted in the information that follows.

SEARCH ENGINE OPTIMIZATION

During the previous D13 reporting period, a major effort was undertaken to develop and
maintain a consistent tracking protocol for the public Web site as part of a standard operating
procedure (SOP). The SOP was updated during this reporting period and is attached as
Appendix A. The implementation of Google Analytics (GA) enables collection of background data
for the public Web site and continues to deliver useful information on Web site activity (e.g.,
number of visitors, content being viewed, how visitors navigate through the Web site, etc.). The
next step in fine-tuning the public Web site is applying search engine optimization (SEO)
techniques, which create opportunities to increase Web site traffic.

SEO is a broad term used to describe all methods used to ensure a Web site and its contents
are visible in search engine results. “SEO encompasses both the technical and creative elements
required to improve rankings, drive traffic, and increase awareness in search engines”
(moz.com/beginners-guide-to-seo/growing-popularity-and-links). As the majority of the PCOR
Partnership public Web site traffic originates from search engines (averaging 84% over the last
2 years), it is important to optimize search traffic with properly implemented SEO techniques to
assist visitors in finding the content they are seeking. The goal is for our Web site content to rank
high (top 10) in search engine results. SEO must be executed correctly in order for the search
engines to produce results that include content from the PCOR Partnership public Web site on the
first page of search results.

The Task 2 team performed an overall assessment of the public Web site to evaluate where
SEO would be the most beneficial. The results indicated that the content performing the poorest
(low number of visits) was the Portable Document Format (PDF) files. Several steps were
implemented to improve visibility of PCOR Partnership Web PDF documents in search engine
results:

e PDF file names were amended. All PDFs were renamed to include the key words in the
title. These words helped describe the content of the PDF. Because the name changed, so
too did the URL. Search engines display the page URL as part of the search results, and
this can aid in directing visitors to the Web site. Hyphens were inserted between words
so that search engines would recognize and search each word, and file name length was
limited to a max of 70 characters.

e Metadata were added to all PDFs. Each PDF document contains properties (i.e.,
searchable elements such keywords) which provide additional information for search
engines to catalog.



e PDF content was converted to text-based. This procedure allows search engines to
index the content and make it searchable.

A section detailing the protocol to add SEO features to public Web site PDFs has been
incorporated into the updated SOP in Appendix A.



NEW WEB PAGES
Technical Publications

A new section has been added to the Web site. The Technical Publications section provides
public access to technical materials on terrestrial and geologic sequestration prepared by the PCOR
Partnership. The new landing page shown in Figure 1 provides access to two new Web pages:
Permanent Downhole Monitoring and Technical Posters; and one existing Web page: Scientific
Topical Reports (renamed Technical Reports). This landing page went live on December 1, 2015.

pQUR‘ Plains CO, Reduction (PCOR) Partnership

Practical, Environmentally Sound CO, Sequestration

Aboul the Partnership Let's Get Technica'

Climate, CO5, Sequestration This seclion provides access to in-depth informalion prepared by
the PCOR Partnership on aspects of terrestrial and geologic
Reglonal Storage Potential sequestration.
il Installing a
€0, Sequestration Projects e asing-Conveyed

Permanent C

Browse our scientific materials

Access reports that provide In

Resources

Documentaries Access posters presented at

sclentific conferences and meebings

Video Chip Library since 2010,

Techniced Reports g
depth Information of aspects of
Technica GICTS . .
lerrestrial and geologic
PDM Wideo sequestration in the region.

FAQs

Links

Household Energy

Figure 1. New Technical Publications page.
Existing link: undeerc.org/PCOR/technicalpublications/.



http://www.undeerc.org/PCOR/technicalpublications/

Permanent Downhole Monitoring (PDM) Page

The PDM Web page was originally created for the Partners Only Web site published on
February 4, 2014. The Web page, shown in Figure 2, was modified and added to the public Web
site on October 10, 2014. The page provides a brief description, a link to the 20-minute video short
Installing a Casing-Conveyed Permanent Downhole Monitoring System, and a link to the Web site
request form for requesting a free copy of the PDM video. The video was also added to the Video
Clip Library under the Topics tab Oil Production and under the By Clip Title tab. The DVD of the
video short was added to the list of items to request on the Request Information page. The page
was added to the Technical Publications section on December 1, 2015.

_ —

PCOR"- Plains CO, Reduction (PCOR) Partnership

Practical, Environmentally Sound €O, Sequestration

Abaut the Partnership Permanent Downhole Monitoring

Climate, CO,, Sequestration
Permanent downhole mosstoring or POM uses tempesature and

pressure monitoring systems attached to the well casing to provide
continuous real-time Information for an ol and gas reservolr or CO,

Regional Storage Polential
€0, Sequestration Projects storage zone.
This 20-minute technical video provides the basics of casing-
conveyed PDM systems and dascribes the unique field installation
Techaizal Pusturs practicns that these systems require. The videa features an eample
from a CO; enhanced oil recovery project in the Denbury Resources

oparatad Ball Craak oil finld in scathaastem Montana.
Resources
Docurnentaries
Video Clp Ubrary
FAQs
Links

Housshold Frergy

Installing a Casing-Conveyed
Permanent Downhole
Monit®ring System

£ 2013 Prairie Public Broadcasting and University of North Dakota Energy & Environmental Research Center

Figure 2. New PDM Web page.
Existing link: www.undeerc.org/pcor/Documentary/PDM.aspx.
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Technical Posters Page

The Technical Posters page shown in Figure 3 offers viewing and downloading access to
68 PCOR Partnership posters presented at scientific conferences and meetings since 2010. Images
of the posters are arranged into 18 categories using a collapsible accordion interface, which reveals
three posters at a time when a category is selected (single left clicked). Poster titles and conference
information are viewable when the cursor hovers over the image. Posters are organized in each
slider from newest to oldest. This page went live and was added to the Technical Publications
landing page on February 23, 2016.

EERC CC52153.COR
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PC \R 4 Plains CO, Reduction (PCOR) Partnership
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Public Outroach
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Figure 3. New Technical Posters page.
Existing link: undeerc.org/pcor/technicalpublications/TechnicalPosters.aspx.
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Outreach Posters Page

The new Outreach Posters Web page shown in Figure 4 provides direct access to the general
PCOR Partnership poster developed for public outreach (D24) as well as the three project-specific
general audience posters (D25 Bell Creek, D26 Fort Nelson, and D95 Aquistore). The general
poster, “Reducing Greenhouse Gas Emissions: Energy with a Smaller Carbon Footprint,” was not
previously available on the Web site whereas the project-specific posters are concurrently located
on their respective CO> Sequestration Project Web pages. All four posters can be viewed online
and downloaded from the Outreach Poster page, which is accessed via the left navigation under
the Resources landing page. This page went live on December 1, 2015.
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@ ) W Plains CO, Reduction (PCOR) Partnership
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Documentarias
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Figure 4. New Outreach Posters Web page.
Existing link: undeerc.org/pcor/NewsAndPubs/posters.aspx.
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Household Energy and Carbon Footprint Section

During this period, the Carbon Footprint page was replaced by a new section of five pages
relating energy consumption to household carbon footprint. The section was developed with
funding from the North Dakota Department of Commerce (NDDC) Office of Renewable Energy
and Energy Efficiency and DOE funding through the NDDC Division of Community Services. A
brief description of the new pages is provided below. A print-friendly version of the Web content
is included in Appendix B. The Household Energy and Carbon Footprint Web pages went live on
December 3, 2015, and were linked to the PCOR Partnership Web site home page on
December 11, 2015.

The section comprises a landing page introducing the topic of energy and carbon footprint,
three pages focused on household energy (i.e., Household Electricity, Home Fuels, and Gasoline
and Diesel), and one page focused on calculating the household carbon footprint from energy.
Presented in Figure 5, the landing page contains three video clips from the PCOR Partnership
documentary Global Energy and Carbon — Tracking Our Footprint as well as links to the other
pages of the section. Each page focused on household energy contains text and graphics to move
the user along the energy and carbon pathway from energy source, through processing or
generation, to transportation, and finally to the household consumption and associated carbon
footprint. The calculator page comprises four sections. First, the Example Household tab allows
the comparison of a sample footprint and energy use for a sample household. The Estimate Your
Carbon Footprint tab allows users to calculate their own household footprint using one or more of
three existing calculators. The What You Can Do tab gives suggestions for actions to reduce
emissions and provides annotated links for regional sources of additional information. The What
Society Can Do tab addresses the fact that households exist within a larger construct of practices,
products, and infrastructure that restricts what they can accomplish on their own with respect to
carbon stewardship.

Information and data from DOE Energy Information Administration and other resources are
cited, with links where appropriate. GA script was embedded within each page, video, and PDF to
track visits and other visitor metrics.
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Figure 5. Landing page for the new Household Energy and Carbon section of the Web site.
Existing link: undeerc.org/pcor/household-energy/.
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CONTENT UPDATES FOR WEB PAGES
Home Page

Several elements comprise the changes to the home page (Figure 6). In addition to the new
black background, the home page features less text, more images, and more user interactivity.
Large photos and buttons have been added to guide users to new Web pages or pages the Outreach
Team would like to improve Web traffic.

The PCOR Partnership CO Sequestration Projects map has been updated and now features
prominently at the top of the page. Below the left navigation are image-based links to the PCOR
Partnership Atlas, 4th edition revised and the 2016 PCOR Partnership annual meeting (which is
updated yearly). The most recent PCOR Partnership documentary Global Energy and Carbon:
Tracking Our Footprint is featured immediately below the projects map. Clicking on the image
opens an overlaid page containing video playing controls and the documentary. To increase Web
traffic to existing Web pages, four shortcut buttons were added at the bottom right of the page.
Web pages currently linked to these buttons include: Fact Sheets, Video Clip Library, What Is CO>
Sequestration? and Technical Publications. Changes implemented on the existing public Web site
home page went live on December 1, 2015.
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Figure 6. Updated home page.
Existing link: www.undeerc.org/PCOR.
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About the Partnership Page
Updates to About the Partnership page, shown in Figure 7 included updating the Phase Il1

fact sheet under “More on Phase III” and renaming the Press Releases and Articles page to News
Archives. Updates were implemented on May 16, 2016, and December 1, 2015, respectively.

ECRC CC5275.COR

W Plains CO, Reduction (PCOR) Partnership
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About the Partnership

What Is CO,?

Globa' Carbon Cyde
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Documentaries

Video Clip Library
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Greenhouse Effect
Sunfight passes through the atmosphere and warms Earth’s surface. As the heat is _
radiated from Larth’s surface into space, greenhouse gasas (GHGs), such as water vapor,

CO; and the
Greenhouse Effect

carbon dioxide, and other gases, trap some of the heat, slowing its departure and sending
some heat back to the surface. Molecules of GHG are continuously absorbing and
releasing heat, indirectly warming the surrounding atmosphere and Earth's surface as the
heat remains on the planct longer.

Currently, the natwral greenhouse effect is maintaining an average annual temperature of
about 59°F (15°C) at the surface of Farth. Without the greenhouse effect, the average annual termperature at

Earth's surface woudd be around 0°F (- 18°C)i1!

The intensity of the greenhouse effect remains steady as long as the conditions remain about the same. Changes in
the amounts and types of GHGs in the atmosphere, conditions at tarth's surface, and the amount of energy
reaching Earth from the Sun could increase or decrease the greenhouse effect, rendering Earth warmer or colder,
respectively, than today.

References:

1. (accessed July 16, 2015).

Figure 7. Updated About the Partnership page.
Existing link: www.undeerc.org/PCOR/About/.
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Become a Partner Page
Updates to the Become a Partner page shown in Figure 8 included updating the PCOR

Partnership Annual Meeting photo and updating job titles. Both updates were implemented on
December 1, 2015.
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rogen.
Fagubsr cortact with athers in the region and ot Hhe cattionl lvesd wha forve 2 stake i develaping sfficnt
and evironmentally sound options for soquestration
Inoaf on angrossmentx to 1h IR Parineeship D055,
0 2l rep ad Information gensrated

Irformation or coffarwncns, wnd worksbogs.

plies of Partss Contributions
Sharing data, capatéities, andfor expertse
» Providing matching fu;

Trrevdverment o advinory weed outresch actasling

1 or more information stou becsming « parlne,
alo Leeech
w 80

DA Mo e

Figure 8. Updated Become a Partner page.
Existing link: www.undeerc.org/pcor/About/BecomeAPartner.aspx.
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Meet the PCOR Partnership Team Page

Several updates occurred to the Meet the PCOR Partnership Team Web page shown in
Figure 9. The entire Validation Projects section was removed because all projects have been
completed. Key personnel changes occurred in several sections: Large-Scale Commercial Projects,
Permitting and Risk Management, and Partner Relations. These changes were completed and went
live on May 26, 2015. Subsequent to organization-wide changes at the EERC, job titles for all
personnel on this page were updated on December 1, 2015.

o T AT SO
ECRC CCS2170 COR

PCORa P'ains €O, Reduction (PCO

Pradtical 'k
Fanid Zualei sn g

Meet the PCOR Partnership Team

Program Manager
harles D. Goreckd
Subsurface RED

Clirrl e, OO, Seqquesd calion

Regional Storage Polentin
Large Scala Commnarcial Prajects

Oz Sequest rabion Projeds L. Foet Nedsoa OCS Praoject
James A. Sorensen
Tchmical Pulctions Prndpal Geologizt
Paisiates (701} 777-5287
Docurmed wriess
2. Ball Crowk Praject
Charkes 0. Goracki
FAQs Direxctor of Suteurtace RAD

(701} 7775355

Wideo Op Lbrary

Links

Howssdwdd §oee gy
John A, Harling
Principal Engneer, Dk Opecations Group Lesd
(M1} 2772-547

. Zama Acld Cas and EOR Projoect
James A. Sorensen
Prindpal Geologist
(1) 275287

Characteerization of Regioss] Opportusities
Weshiry D. Pack

Prindpal Geslogist, Gesedences Group Lead
(70L1) 777.5195

Permwtting and Risk Manogement
Charless ©. Goredo

Prindpal Petrolewm Engineer
(307) 554000

Figure 9. Updated Meet the PCOR Partnership Team page.
Existing link: http://undeerc.org/PCOR/About/Team.aspx.

14


http://undeerc.org/PCOR/About/Team.aspx

Public Outreach and Education
Danid 1. Daly
ngist/Fublic Cutreach Spaciafist, Cutreach Team Lnad

Mugronal Partsership Program Entegration
Eddward N STnadiman
Vice President for Research

9

Program Advisor
Jobn A, Hseju

Von Prsidest Tor SIrategic Parneeships

Edward N. Steadman
Wioe froesidedt for Resnaech
() 7

Budget Management and Operabons

Luda Romedd

Princiosd Industrisl sad Marsgement Engineer — Froposals, Resoerces, and 1 ogistaos
(N rer-a223

Tami Jo Votava

Senlor Accountant, Budpet Analyss Assstant Growp Lead
(701) 777 5120

€03 Procurvenenl

John A, Hadu

Vice President for Strategic Partnershipgs
(701) 777.5157

Partner Relations
Loniead V. Huebink
or Prajecd Musagermied Speeislin
75116

Watcer Working Group Coordinator
Ryan J. Klagporich

Senior Hydrogeoiogist

(xn) 727-4%0

Admanistrative
Jarcile Ensrud
o President for Research

Haathws ARapates
Assistam

5158

Kart Schimedt

esirafree Assastand

Figure 9 (continued). Updated Meet the PCOR Partnership Team page.
Existing link: http://undeerc.org/PCOR/About/Team.aspx.

15


http://undeerc.org/PCOR/About/Team.aspx

PCOR Partnership Partners Page

Since the last D13 update, eight new partners have been added to the partner’s page. Listed
alphabetically, they are Ballantyne Oil, LLC; BillyJack Consulting Inc.; The CETER Group; GE
Global Research; MBI Energy Services; Petro Harvester Oil & Gas, LLC; Red Trail Energy LLC;
and Tundra Oil & Gas. These updates are shown in Figure 10 below. This page was last updated
on June 1, 2016.

ECRC CC52187.C0R

q Plains CO, Reduction (PCOR) Partnership

‘Practical, Environmentally Sound CO, Sequestration

PCOR Partnership Partners (Phase I - III)

« Alberta Energy Rescarch Institute

Ly Sequestralion Projucts

= Amercan Ugnite Energy

Rmsurons .
Wdeo Cip Library X
Links

Household Energy

o Cagdn Opwraling, Ire

b

Figure 10. New partners added to the PCOR Partnership Partners page.
Existing link: undeerc.org/PCOR/About/Partners.aspx.
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o Slralagic West Eosegy L1d

+ Weatherford Advanced Geotechnology

Figure 10 (continued). New partners added to the PCOR Partnership Partners page.
Existing link: undeerc.org/PCOR/About/Partners.aspx.
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Climate, COz2, Sequestration Page

Originally named Carbon Sequestration, Climate Change, and COo, this landing page was
renamed Climate, CO, Sequestration to simplify the navigation menu. Several links were
eliminated for the current version of the page, shown in Figure 11. These include an external link
to the NETL video short An Introduction to Carbon Capture and Sequestration that has been
removed from the NETL Web site (removed on May 26, 2015) and pages that are now accessible
from the left navigation menu following: Carbon Capture and Storage (CCS) and What Is CO-
Sequestration? Lastly, the CO, Wedges—Cutting Human CO> Emissions Down to Size
bullet/nyperlink was renamed to Options to Reduce CO. for user clarity. These changes went live

on December 1, 2015.

EERC CCS2180.COR

. Plains CO, Reduction (PCOR) Partnership

Raglonal Storaga Potential

CO, Seguestration Projects

Documentaries

Vidao Cip Library

Practical, Environmentally Sound CO, Sequestration

Climate, CO,, Sequestration
Tharea is comcamn that gresnbouss gas (GHG) an ans from heavan activity (anthropogenk GHGS) are having an
cffect on the global dimate. Carbon dicodde (COy) is the prindpal anthropogenic GHG. The amourt of carbon from

entering in the atmosphere has grown from a few million tons per year in 1850 to over 9 bilion
tons per year Loday. Antheopogesic (0, senissions will doulie over the ned Fall century if court ries Bke Chirss snd

India continue to develop in 3 Business-as-susl way

Should stabilization of CO; and other GHGs in the stmosphere be deerned necessary,
there would need to be a reduction in the amourt 0y and other GHGs that are
released by human activity. Redocing anthropogeni 5 emmissions with the goal of

stabifong Uhe leved of QOs in U stmosphere is called U0y manspsmemt

Bakancing Fean ]
C0Oy; masagamant &5 wnpiex issua bacause most of tha asthropogenic CO; comas From -p v a
the Environment
the use of fossdl husls for energy, and maintaining our energy flaw & oritical to our

cconomy and our quality of life.

CO; svissioos (an be radocad by wnargy conservation, the use of more efficent fossil fusl energy systems,
incraased 1se enewalie and rexdear energy, and carban sequestration. Carbon seguestration, t
long term storage of CO, from the stmesphere or from anthropogenic CO, sources, k= emerging a5 2 major strategy

for addressing dimate change conoorns.

It will be & major chadlangs to raducs ant hrapogenic CO; cutput whils maiet 3ining 3 Strong aconamy, Experts agres
that all optiors, from erergy conservation to €O, sequestration, will ba naaded over tha long term to reduce
anthropoganic CO, emissions and tha risk of dimate change. CO; sequastration will ba an important part of this
cffort.?

e

Relerences

1, Carbon Dioxide Tnformation Analysis Cendar,
(accessed Novermnber 2010)

2 Pacala, 5., and Sowolow, K., 2004, Stabiization wedges-solving the dimate problem for the next S0 years with
currenl technologins: Sciercs, v, 05, p. 968-972,

Figure 11. Updated Climate, CO, Sequestration page.
Existing link: undeerc.org/PCOR/Sequestration/.
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Greenhouse Effect Page
The Greenhouse Effect page, shown in Figure 12, underwent several changes. Content was

updated and simplified for Web users and the reference was updated. Changes went live on
December 1, 2015.

ECRC CC5275.COR

W Plains CO, Reduction (PCOR) Partnership

Practical, Environmentally Sound CO, Sequestration

About the Partnership

What Is CO,?

Globa' Carbon Cyde

What Is CO, Sequestration?
Carbon Capture and Storage
Regional Storage Potential

€O, Seqguestration Projects

Technical Publications
Resources
Documentaries

Video Clip Library
FAQs

Links

Housshold Energy

Greenhouse Effect

Sunlight passes through the atmosphere and warms Earth’s surface. As the heat is
radiated from Larth’s surface into space, greenhouse gasas (GHGs), such as water vapor,
carbon dioxide, and other gases, trap some of the heat, slowing its departure and sending
some heat back to the surface. Molecules of GHG are continuously absorbing and
releasing heat, indirectly warming the surrounding atmosphere and Earth's surface as the

CO; and the
Greenhouse Effect

heat remains on the planct longer.

Currently, the natwral greenhouse effect is maintaining an average annual temperature of
about 59°F (15°C) at the surface of Farth. Without the greenhouse effect, the average annual termperature at

Earth's surface woudd be around 0°F (- 18°C)i1!

The intensity of the greenhouse effect remains steady as long as the conditions remain about the same. Changes in
the amounts and types of GHGs in the atmosphere, conditions at tarth's surface, and the amount of energy
reaching Earth from the Sun could increase or decrease the greenhouse effect, rendering Earth warmer or colder,
respectively, than today.

References:
1. (accessed July 16, 2015).

Figure 12. Content updated in Greenhouse Effect page.

Existing link: undeerc.org/PCOR/Sequestration/greenhouseeffect.aspx.
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Regional Storage Potential Page

The Web page CO> and Storage in the Region was renamed Regional Storage Potential to
better describe page content. Presented in Figure 13, this change went live on December 1, 2015.

/A

PK:(_TR Plains CO, Reduction (PCOR) Partnership

Pra’cti;dl, Environmentally Sound CO, Sequestration

About the Partnership Resources

te, C 5 estration
Klistay C2), Senoustratin Many informational and educational products have been developed by the PCOR Partnership and are currently

Regional Storage Potential available.

C0, Sequestration Projects The m provide general background on sequestration as well as
sequestration poler e PCOR Partnership region.

Technical Publications

The for the Phase T and Phase TT PCOR Partnership activities summarizes the activities from
September 2003 through October 2005 (Characterization Phase) and from October 2005 through September 2009
(Validation Phase).

Atls

Fact Sheets

Final Reports
R Additional products available to PCOR Partnership partners. To obtain information on becoming a partner or reguest

oz Archives R .
RS additional information, please

Postars
Documentaries
Video Clip Library
FAQs

Links

Houschold Energy

Figure 13. Renamed Regional Storage Potential page.
Existing link: undeerc.org/PCOR/Region/.
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Land Resources Page

Content on the Land Resources page, shown in Figure 14, was updated and simplified. The
image size was also increased to improve readability and visual interest. The changes went live on
December 1, 2015.

1 Plains CO, Reduction (PCOR) Partnership

Practical, Environmentally Sound CO, Sequestration

About the Partnership Land Resources

Major land resource units (MLRU) in the United States are defined by the Natural Resources Conservation Service

(imate, CO,, Sequestration
as geographic areas with similar soil, water resources, dimate, vegeltation, and land-use features. As such, they are

important to determining terrestrial sequestration patential.

C0; Sources and Emissions

The MLRU areas within the U.S. portion of the Plains CO, Raduction Partnership region are shown on the map
Geologic CO, Storage

below. to enlarge the map and link to information on individual MLRU.

— Land Cover

— Soll Conditions

— Climats

Regulations and Dermitting
€O, Sequestration Projects
Technical Publications
Resources
Doawmnentaries
Video Clip Library
FAQs
Links

Hous=hold Energy
Major Land Resource Units in the PCOR Partnership Region

Figure 14. Updated Land Resources page.
Existing link: undeerc.org/pcor/Region/Terrestrial/LandResources.aspx.
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Regulations and Permitting Page

The Web page Regulating and Permitting was renamed Regulations and Permitting.
Presented in Figure 15, the page includes updated text and PDF elements. Under the Federal
Regulations section, both the United States and Canada PDFs were updated. A new interactive
map (in the same style as the home page project map) allows Web users to hover over a state or
province to see current CCS regulations. A PDF of the state and province CCS regulations was

created for user convenience. Updates for this page went live on December 1, 2015.

pC@R. Plains CO, Reduction (PCOR) Partnership

Practical, Environmentally Sound CO, Sequestration

Parmorshp

About the Partnership

Climate, CO,, Sequestration

©0, Sowves and Emissions
Greologic CO;, Stormge

Temestsial Sinks

CO, Sequestration Projocts
Technical Publications
Resources

Documentaries

Video Ciip Library

FAQs

Links

Household Energy

CCS Regulations and Permitting

Carbon capture and storage (OCS) projects  are subject to regulation at the source of CO,, during transportation to
the injection site, and at the site, whether for enhanced oil recovery (FOR) projects or long-term geologic storage of
anthropogenic CO,. Before any physical work can begin, federal and state/provindal regulatory requirements must

be met, the public must have an opportunity to comment, and any necessary permits must have boen issued,

Federal Regulations
. {3kb) pdi
. (23kb) pdf

State and Provindal Requlations

Hover over a location below to view information on laws and regulations specifically addressing CCS.

(22kb) pdf

* Al informacion is current a5 of July 20, 2015,

Figure 15. Updated Regulations and Permitting page.

Existing link: undeerc.org/pcor/Region/Regulation.aspx.
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CO2 Sequestration Projects Pages

The CO2 Sequestration Projects page is the main landing page for all carbon capture,
utilization, and storage (CCUS) projects in the PCOR Partnership region. This page has undergone
several updates. The most noticeable change is the new, more simplistic map displayed
prominently across the page shown in Figurel6. The individual projects are presented in larger
font and easier to identify. Text has been scaled back and simplified, allowing the map to become
the main focus. The map is still interactive, with 1) hover boxes containing brief descriptions of
each project, 2) links to each separate project page for active projects, and 3) links to project fact
sheets or Regional Technology Implementation Plan (RTIP) executive summaries for the Phase 11
validation projects. Figure 17 shows all of the project hover boxes, which open separately on top
of the existing page. All text for the hovers has been updated. These updates went live on
December 1, 2015.

Two Phase Il project fact sheets replaced the project RTIP executive summaries. The
updated Lignite Phase Il field validation fact sheet, “CO. Sequestration Test in a Deep, Unminable
Lignite Seam,” replaced the Lignite RTIP executive summary link on the projects map on
October 1, 2014. The updated fact sheet for Northwest McGregor “CO2 Huff ‘n” Puff Validation
Test” replaced the McGregor RTIP executive summary link on the projects map on June 30, 2016.

The pipeline map shown in Figure 18 on the Bell Creek Integrated EOR and CO. Storage
Project page was updated to reflect CO> source additions from the LaBarge Field extending the
CO: pipeline. The updated “Bell Creek Integrated CO2, EOR and Storage Project” fact sheet
replaced a previous version at the bottom of the Web page (current as of June 2014), and the Bell
Creek poster “CO2 Emissions Go to Work to Produce More Oil” was updated and replaced on
May 26, 2015.
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Giimate, CO,, Sequestration

Regional Storage Polential

Technical Publications
Resources
Documentaries

Video Clip Library
FAQs

Links
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| Plains CO

Sl 5N Aquistore m
Northwest McGregor

B Bell Creek

LCRC CCS2{81.COR

Reduction (PCOR) Partnership

z Practical, Environmentally Sound CO, Sequestration

The PCOR Partnership
members are involved in
several projects and studies
in the region.

Hover over a location to
learn more about these

completed and ongoing
projects and studies.

% O

—

The PCOR Partnership region stretches across
nine states and four Canadian provinces,

| For infarmation on CCS demonstration projects in other parts of North America, visit the National Energy
Technology Laboratory's Reglonad Carbon Sequestration Partnorship Program Weh page.

Figure 16. Updated CO2 Sequestration Projects landing page.
Existing link: undeerc.org/PCOR/CO2SequestrationProjects/.
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Fort Nelson Demonstration  Zama Field validation lest

Planned CO, Injection: Up to 2.2 million
tons (2 million tonnes) a year

Locatlon: Alberta, Canada

CO, Injected: 93,000 tons (85,000
This feasibility project demonstrated that ¢ tonnes) through May 2012
CO, from a nalural gas-processing
facllity can be safely and cost effectively
stored permanently underground.

'Weyburn-Midale CO, Project

This project demonstrates that acid
gases, oblained during the purilication of
natural gas, can be safely Infectad
underground o produce additional aif

Locatlon: Saskatchewan, Canada

Projected Size: 44 milllon tons (40
million tonnes) of CO. starage and at
least 122 million barrels of incremental
oil production

CO, captured at Dakota Gasification
Company’s Greal Plains Synfuels Plant in
Beulah, North Dakota, Is plped 205 miles
inte the Weyburn and Midale ail fiekis for
enhanced oil recovery with associated

€0, starage.
| Aquistore Project Terrestrial Field validation lest

Location: Prairie Pothole Reglon, United
States

| Logation: Southeastern Saskatchewan,
| Canada

Planned CO. Injection: ~1760 tons
| (160D tonnes) a day

| CO, Storage: 1.1 tons of soil organic
| carbon per acre per year (0.4 tonnes per
| hectare)

| This project stores CO, from the
| Boundary Dam Power Stalion in Eslevan
| In the Basal Cambrian System, a deep

| saline formation.

€O, Huft 'n' Puff Field Validation
Test

The dlverse activitles of this test
demonstrated methods to store
atmospheric CO, In pralite ecosystems
as a means to mitigate anthropegenic
CO, emissions,

Bell Creek Demonstration
Location: Northwestern North Dakota,
United States Location: Southeastern Montana, United
States
CO, Injected: 440 tons (400 tonnes)
€O, Injection! >1 million tans (0.9
This small-scale test demonstrated €O, million tonnes) a year
HnP for enhanced ail recovery and
associated CO. storage for isolated wells  This commercial project is setting a new
_In deep oil-bearing limestone rocks. | standard for safely and efflciently using
€O, for enhanced oil recovery with
assoclated CO, storage.

”

EERC £C52152.C0f

Quest CCS Project ]

Location: Fdmenton, Alberta, Canada

Planned CO, Injection: 1.1 million tons ‘
(1 million tonnes) a year

€0, from Shell’s Scotford Uparader,
which processes heavy oll from the
Athabasca oil sands, will be transported
by plpeline to an Infection location north
of Shell Scotfard.

Basal Cambrian Characterization
Project

Location! 1.34 million km?* spanning the
U.5. and Canadian border

This wollaboration between Canadian and
LS. researchers found excellent
potential tor long-term CO, storage in
the deep rock layer known as the Basal
Cambrian System.

- i'hc Boundary Dam Integrated CCS ;
Demonstration Project

| Lecation: Estevan, Saskatchewan,
Canada

| Projected Size; 1.1 million tons (1
{ milllon tonnes) a year of greenhouse gas
2 wmission reductions

I The first of its kind, this SaskPawer
project has equipped a coal-fired
generation unit at the Soundary Dam
Power Station with a fully integrated
system to capture CO, for enhanced oll

| recovery and permanent storage,

' Lignite Field Validation Test

Location: Northwestern North Dakota,
United States

| CO, Injected: ~90 tons {82 tonnes)

This small-scale test demonstrated that
unminable lignite coal seams may act as
| permanent underground storage zones
. far CO..

Figure 17. Project information boxes that pop up when the cursor hovers over project titles on
the landing page (Figure 19).
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about the Partnerstip The Bell Creek Integrated EOR and CO, Storage Project
Sequastration

| Starage Patsntial
This project will produce ~40- 50
million barrels of incremental oil at

Techrical Publications Bell Creek using CO; enhanced oil

recovery (EOR) and put millions of
tons of CO5 in permanent storage.

Resources

Documertanes
Video Cip | eary
FAQs
Links An Integrated EOR and 00, Storage Project
Houzohold Encrgy
Dantery Onshara 11 C {Denbury) & Implamanting a

cornrms Gied projecd Uhal will ingect sboul 1 milion lors 7
(0.9 milicn tar {0y per yoar into its Badl Creck oll | and modeing. This coliaborative offort will resdt in 2

fiedd tn rejuvenate il preduction and parmanantly stare | ew standacd for safe and practical long-term geclogic
antivopogenic 0O, doep undorground. storage of anthropogenic COy.

Project Location: 1he Bell Creck Oil Held

Since its 1957 discovery In the Powder River Basin of southeastem
Montarss, Uhe Bell Croek oil Feld hes produced spgeoximately 130 miligh
barrals (MMRbI) of ol. Most of that off was produced by injocting waffier into
Uhe cil-beating cone Lo gy oil 1o groduction melis, By 2010, sbag J9%
the oll was produced and production was dwinding.

Denbury acquired the Bell Creek Pledd with the Imtentio
Twjureanating [T coos rubiusd Tl by swit chiog lrom watne injecfion ta €0,
Igection. Bell Creck s an optimal site for CO,; EOR because experignce ha
shown successfd secondary oil recovery using water, Denbery exgp
recover approximatoly 40-50 milen harrels of incramental ol throughg o,
rgection. The rock in the fidd are alzo ideally suited for carben

starage Tollowing ¢ TVATY ORSS,

Figure 18. Updated map on the Bell Creek Integrated EOR and CO, Storage Project Web page.
Existing link: undeerc.org/PCOR/CO2SequestrationProjects/BellCreek.aspx.

Resources Page

The News and Publications page was renamed Resources. Presented in Figure 19, the page
content was updated to reflect changes made within this section, such as the renaming of press
articles to news archives and the inclusion of posters developed for general audiences (see
Outreach Posters page above). Changes to this page went live on December 1, 2015.
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About the Partnership Resources

C 5 strati
Kliemtay; C2), - Suptmstrntion Many informational and educational products have been developed by the PCOR Partnership and are currently

Regional Storage Potential avaliable.

C0, Sequestration Projedts The m provide general background on sequestration as well as
sequestration poler e PCOR Partnership region.

Technical Publications

The for the Phase T and Phase TT PCOR Partnership activities summarizes the activities from
September 2003 through October 2005 (Characterization Phase) and from October 2005 through September 2009
(validation Phase).

Atlas

Fact Sheets

Final Reports
e Additional products available to PCOR Partnership partners. To obtain information on becoming a partner or reguest

oz Archives Qe .
RS additional information, please

Postars
Documentaries
Video Clip Library
FAQs

Links

Houschold Energy

Figure 19. Updated Resources page.
Existing link: http://www.undeerc.org/pcor/NewsAndPubs/.
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Fact Sheets Page

The Fact Sheets page, shown in Figure 20, was reorganized chronologically from newest to
oldest in each category. Several fact sheets were replaced with more up-to-date information: “CO-
Huff n Puff VValidation Test” (uploaded on June 30, 2016), NETL’s “Plains CO2 Reduction (PCOR)
Partnership — Development Phase Large-Scale Field Projects” (uploaded on June 30, 2016), the
PCOR Partnership Phase Il general fact sheet “PCOR Partnership Demonstrating CO Storage in
the Northern Great Plains” (uploaded on May 16, 2016), the “Bell Creek CO, EOR and Storage
Project” (uploaded on May 26, 2015), “Long-Term Protection of Freshwater Resources Following
CO- Storage” (uploaded on May 26, 2015), and “CO> Sequestration Test in a Deep, Unminable
Lignite Seam” (uploaded on October 1, 2014).
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about the Partnership Fact Sheets
CEmata, © quastration =
The fact sheats waere developed to pravide conclse background information on COj Issues and CO3
Regional Storage Potential sequestration opportunitias in tha PCOR Partnarship region.
CO; Sequestration Projects PCOR Partnership Program
[2016)
{NETL, 2015)

Technical Publ e
{NETL, 2012)
Commercial Damonstration of CO; Sequestration

(2014)
(2014)

Documentaries
Water ol CO5 Sequestration
Video Clip Libn
e {2014)
FAQs .
unks

Household Enargy {2011)
Ficld Validation - Reglonal Technology Implemantation Plans - Excoutive Summarics

(2009)

(2009)

(200

Backgrowsd on OO, Sequestration

{2008)

Enhanced Oil Recovery (EOR) using CO; keading to Permanent CO; Storage (Sequestration)
. {2008)
. {(2008)

. (2008)

Terrestrial Sequestration
(2008)
(2008)

(2008)

Held validation of CO; Seqguestration
(2014)
(2008)
(2008)
(2016)

Figure 20. Updated Fact Sheets page.
Existing link: www.undeerc.org/pcor/NewsAndPubs/factsheets.aspx.

29


http://www.undeerc.org/pcor/NewsAndPubs/factsheets.aspx

News Archives Page

The Press Releases and Articles Web page was renamed in the left navigation to News
Archives to more accurately reflect the page’s contents. The All Press Releases Web page (which
was linked to the News Archives page) and News Archives were consolidated and all information
is now on News Archives, as shown in Figure 21. One new press release was added to this page
on October 20, 2015. All changes went live on December 1, 2015.

ECRC CCS2185.CDR
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Press Releases and Articles

Pro Redudves
{Octubser 20, 2025)

€0, Seaunstrarion Projecs
. Seounstrak i Aqedl S, 70100)

Tochricd mubications

Daracy 14, 011

(Nevomber 9, 2020)

{Octobay 14, 20000
(Segtemser 24, 2010}

[Nerowmyaer 9,

Asamt 70, 7008)

Howedrdd Binaygy

{March 16, 2009)

(Segf arsbes M, JTN09)

(Agril 4, 2108)

{Cadar 10, 2007

My 2006) (134 43
)
Articie D
Artide 3
Articke 4 -
(WEREr U082
Articte 3 [Fetaruraey 2007) (850 KA ety

Figure 21. Updated News Archives page.
Existing link: undeerc.org/pcor/NewsAndPubs/PressReleases.aspx.
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Video Clip Library Page
One new video short called Installing a Casing-Conveyed Permanent Downhole Monitoring

System was added under the Topics tab entitled Oil Production (see Figure 22). This addition went
live on May 16, 2016.

CLORC CORZI50.COR

3 Plains COZ Reduction (PCOR) Partnership
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Figure 22. New video short added to the Video Clip Library.
Existing link: undeerc.org/PCOR/Video-Clip-Library/.

31


http://www.undeerc.org/PCOR/Video-Clip-Library/

Documentaries Page

The Documentaries page shown in Figure 23 was updated with the new background and
modified text to yield a more streamlined and consistent look. The left navigation was also added
to provide Web consistency and assist users to navigate to other areas of the site. The updated page
went live on December 1, 2015.

LCRC CC52{75.C0R

- Plains CO, Reduction (PCOR) Partnership

Practical, Environmentally Sound CO, Sequestration

About the Partnership Documentaries

Climate, CO,, Sequestration These 30-minute documentaries have aired acrass the country on public television. Please to obtain a

free copy of these DVDs.
Regional Storage Potential

€O, Sequestration Projects :
Global Enecgy

B and Carbon

2 Sechvep Ont foapre

Technical Publications

Resowrces

Video Clip Library
FAQs
Links

Household Energy

Figure 23. New look for Documentaries page.
Existing link: undeerc.org/pcor/Documentary/.
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Request Information Page

The list of items on the Request Information page shown in Figure 24 now includes the latest
DVD, Installing a Casing-Conveyed Permanent Downhole Monitoring System (2013, DVD). This
update went live on May 26, 2015.

| —

EERC CC52162 COF2

15CQR~.' Plains CO, Reduction (PCOR) Partnership

About the Partnership
Cimate, CO,, Sequestration
Regional Storage Potential
00, Sequestration Projects
Technical Publications
Rasmwces

Documentaries

Video Clip Library

FAQs

Links

Household Energy

Practical, Environmentally Sound CO, Sequestration

Request Information

Please fill in the form, select the items you would like to receive, and dick on "Submit Request”. You will receive an
a-mail when the materials are sent.

Prafix: ® Mr. ®Ms. ®Dr.
Full Name:

Organization:
Title:

Street Address:
City:

State:

Zip Code:
Country:

Phone:

E-mail Address:

Required Field

Requests:
I would like to receive the following PCOR Partnership products:

B DT ATRS, 4th , RE

® Managing Carbon Dioxide: The Geologic Solution (2009, DVD)

B Out of the Air - Into the Soll: Land Practices that Reduce Atmaspheric Carbon (2008, DVD)
B Redudng Owr Carbon Footprint: The Role of Markets (2008, DVD)

B Nature in the Balance: CO, Sequestration (2005, DVD)

ease send me maore information on:

B Becoming a PCOR Partnership partner

Comments or Additional instructions:

Submit Request

Figure 24. Updated Request Information page.

Existing link: undeerc.org/pcor/Documentary/requestinfo.aspx.
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Links Page

A new link was added to the Regional Carbon Sequestration Partnerships section of the
Links page shown in Figure 25. The section, now providing a link to the NETL RCSP Water
Working Group, was updated on May 26, 2015.
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Figure 25. Updated Links page.
Existing link: www.undeerc.org/pcor/Links/.
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Educators Web Page

The Educators Web page shown in Figure 26 is updated as needed to inform educators about
events where the PCOR Partnership presents. The page was last updated on June 30, 2016.

CLCRC CC52177.COR

_ - Plains CO, Reduction {PCOR) Partnership

Frocricol Esiermetally Scund GO, Sequestration

Educators

smawhd Ly
- Schedule for 2016-2017 to be announced

Pravious Educational Events for Teachars

LTI

Tnctuy Al Suw G s bt b
Reghonal & Glabe| Lyases Pruirie
" anday Sentads

Figure 26. Updated Educators Web page.
Existing link: http://www.undeerc.org/PCOR/Educators/.
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Contact Us Page

Updates to the Contact Us Web page shown in Figure 27 included updating key contact
personnel and job titles on May 26, 2015.

/’/‘;..-

) Plains CO, Reduction (PCOR) Partnership

Practical, Environmentally Sound CO, Sequestration

About the Partnership
Climate, CO,, Sequestration
Regional Storape Potential
€0, Sequestration Projects
Technical Publications
Resources

Documentaries

Video Clip Library

FAQs

Links

Household Energy

ELRC CC52179 COV:

Contact Us

Plains CO; Reduction (PCOR) Partnership
Energy & Environmental Research Center (EERC)
15 North 23rd Street, Stop 9018

Grand Forks, North Dakota 58202-9018

Phone: (701) 777-5000

Fax: (701) 77/-5181

We appredate your comments. To submit a comment about our Web site to our PCOR Partnership Team, please
complete owr Web form. You may , 1oo,

To request a speaker for your organization or event, please contact | oreal Heebink by telephane at (701) 777-5116
or by e-mall at

Charles D, Gorecki Edward N, Steadman John A, Hariu

Director of Subswrface RED Vice President for Research Vice President for Strategic
PCOR Partnership Program Mamager (701) 777-5279 Partnerships

(701) 777-5355 (701) 777-5157

Figure 27. Updated Contact Us page.
Existing Link: undeerc.org/PCOR/ContactUs/.
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Site Map

Throughout this period, updates to the Site Map page reflect changes made to Web page
names and/or their order, as well as the addition of new pages and/or new sections to the public
Web site. New additions shown in Figure 28 include the Technical Publications section, the
Household Energy and Carbon Footprint section, and the Posters (Outreach) Web page under the
Resources section.

CERC CC52150.COV=

PCQR“ Plains CO, Reduction (PCOR) Partnership

Practical, Environmentally Sound CO, Sequestration

About tha Partnership Site Map
Climata, CO3, Sequestration

Regional Storage Potential

€0, Sequastration Projects

Technical Publications

Resources

Documentaries

Video Clip Library

FAQs

Links

Household Energy

Figure 28. Updated Site Map (continued).
Existing Link: undeerc.org/PCOR/SiteMap.aspx.
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Figure 28 (continued). Updated Site Map.
Existing Link: undeerc.org/PCOR/SiteMap.aspx.
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FUTURE WORK

The next Web update is due on January 31, 2018. In the area of Web traffic tracking, future
work is expected to include periodic review and refinement of the tracking SOP, configuring the
Web site search function to record words visitors search, adjust the session timeout length to
accommodate full-length documentary viewing, refine the bounce rate parameters, and set up
tracking events to improve data collection for video interactions and PDFs. On the visible
components of the Web site, work is expected to include updating several pages to improve
interactivity, updated information on active projects, and more materials targeting K—12 education
(for teachers and students). These changes will be made as part of the effort to provide products
that will serve the needs of key audiences, increase overall traffic to the site, and improve our
ability to track and assess Web site use.
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APPENDIX A

STANDARD OPERATING PROCEDURE (SOP)
FOR TRACKING USER ACTIVITY ON THE
PCOR PARTNERSHIP PUBLIC WEB SITE



APPENDIX B

PRINT-FRIENDLY PAGES OF THE HOUSEHOLD
ENERGY AND CARBON FOOTPRINT SECTION



