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Regional Sequestration Technology Training

on June 2, 2009 DOE’s
National Energy
Technology Laboratory
issued the Regional
Sequestration
Technology Training
funding opportunity

the program was:
to award 7 projects

maximum amount:
$995,000
duration: 3 years
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Background

deploying CCS industry will “..require a significantly

expanded workforce trained in the various specialties

that are currently under-represented in the United
States.” (p. 5)

project activities were to designed to “...develop a
future generation of geologists and other scientists,
and engineers that will provide the human capital and
skills required for implementing and deploying CCS
technologies.” (p. 5)
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Objectives

“...develop regional sequestration technology training to
facilitate transfer of knowledge and technologies required
for site development, operations, and monitoring of
commercial CCS projects.” (p. 5)

“...focus on the applied engineering and science of CCS for
site developers, geologists, engineers, and technicians.” (p.

5)

“...provide a technology transfer platform for CO2
sequestration related technology information and insights
on a basin scale level...” (p. 5)

“...skills and competencies in geology, geophysics,
geomechanics, geochemistry and reservoir engineering
disciplines.” (p. 5)
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Required Activities

Activity 1: Implement an Organized Sponsorship
Development Program

Activity 2: Development of Short Courses on CCS
Technologies

T

Activity 3: Regional Training and other Activities
through Outreach and Networking

Activity 4: Perform Regional/Basin Technology
Transfer Services

Activity 5: Plan and Manage the Recipient’s Regional
Program



Wyoming CCS Technology Institute

total project funding: $1,895,786
* DOE: $994,910
* state match: $900,876

will be an administrative unit of UW’s School of Energy
Resources (SER)

¢ interim housed in Department of Geology & Geophysics

e upon completion of the project the institute will transfer to
SER

focus on training new graduates in Earth sciences and

engineering fields as well as professionals from allied
disciplines

 provide them skills and knowledge to allow them to quickly
enter the sequestration workforce
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WCTI Objectives

establish and manage the Wyoming CCS Training
Institute

T

deploy the technological infrastructure necessary to
support the WCTT's missions

train the future CCS workforce via the development
and delivery of training short courses

promote regional CCS technology transfer through
workshops and an online information clearinghouse
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~_Objective 1:

Organizational Structure

establishes goals and direction

professional industry/
societies program review { : state agencies

directs daily operations

project staff

WCSSC - Wyoming Carbon Sequestration Steering Committee 1 - contract
SER - School of Energy Recources 2 - professional contacts
WCTI - Wyoming CCS Technology Institute 3 - Governor's appointment

2 7 4 - DOE project manager - WCTI director contact
DGG=Depadment:or Seolagy S Choptiysics 5 - heirarchial organizational arrangement
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___Objective 1: Establish Institute
Institute Staff

Project Director — Myers

full time
* Project Manager
e Marketing specialist
» Technology expert
* Course developer
half time
» Assessment expert
 Editor
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__Objective 1: Establish Institute

Business Model

Tablo 4: Estimated Short Course and Workshop Expenses

'
professional |

workshops I

| total
overviews| 1 | 40 | 200 | $65 [s513,000| $1,500 | $14,500
professional | 2 | 40 | 200 | $65 13,000 $3,000 | $16,000
workshops | $2,600 | $3,000 $5,600
| | | | | i Sum:| $36,100
) T Instructional Total | $210,806

project funding will create infrastructure, start course
catalog, workshop directory

won't try to recover this costs through revenue

revenue will go towards maintaining organization,
expanding course catalog

18-Nov-09 Regional Carbon Sequestration Partnerships Annual Review Meeting
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__Objective 2: Tech-Infrastructure

Web site

WCTTI website functionality:
* interactive event calendar
* display advertizing and promotional announcements

* identify different user categories, e.g. paying subscribers vs.
casual visitors

* host and distribute CSS information and announcements
* accept staff and CCS stakeholder submissions

 deliver online classes

* handle electronic commerce

» stream Webinars and RSS feeds

* host and manage forums and threaded discussions

18-Nov-09 Regional Carbon Sequestration Partnerships Annual Review Meeting
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T Objectives 1 &2 —

Proposed Timeline

2008
Jan Feb Mai Apr MarJun Jul Aug 3ep Oct Nov DeqJan Feb MaiApr Ma Jun Jul Aug 3ep Oct Nov DeqJan Feb MaiApr Ma Jun Jul Aug 3ep Oct Nov

Task 1: Project Mamagement, Planning and Reparting

1.1Finzlize the WCTI Project Manazement Flan

1.2 Hire the WCTI manager

1.3 Hire the WCTl administrative staff

1.4 Recruit the WETI educational staff

1.5 Provide all required reports, presentations and project documentation to DOE
Task 2: Develop WCTV's Technology Infrostructure

2.1 Design, build, test and deploy the WCTl website

2.2 Create an online short course delivery platform

2.3 Deploy Internet collzboration technologies

2.4 Develop the WETI publication guidelines and templates

Task 3: Refine and Implement Marketing Strategy
3.1 Review and finalize the WCTI marketing strategy

3.2Implement the marketing strategy
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__ Objective 3: ﬁammgsms

18-Nov-09

Educational Model

prepare professionals for the CCS industry

e target audience is individuals with advanced degrees
and/or related work experience

course structures and organization will follow
successful training models used by:

e Microsoft™ for software training
* Oracle™ for database development and administration
o ESRI™ for geographical information system

courses organized around professional strands
* geologist/reservoir engineer
» geochemist/chemical engineer

Regional Carbon Sequestration Partnerships Annual Review Meeting
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18-Nov-09

ctive 3: ﬁammgsms

Course Catalog
geologist/ Qooplyysicist/

§ An Introduction to the CCS Industry (onling - asynchronous)

-8 | Underground !njemon Control (VIC?): Overview (online - synchronous)

CCS Regulatory and Legal_F ramework (onlcne synchronous)

CCS Site Characterization: Dest Pracﬂces {onkne - synchronous)

Site Character- Site Character- Site Character- | Site Character-
lization: Estimating| ization: Baseline | ization: Geophysi- | ization: NEPA?
§ Storage Capacity | Geochemical Data | cal Methods ; eview

CCS Site Well CCS Site Well CCS Site Well CCS Site Well |
Databases: Databases: Geo- | Databates: Geo- Databases:
Bullding chermcal Uses physical Uses Evaluating

Measurement, Verfication and Accounting (onling - synchronous)

_—

Carbon Sequestration Site Evaluation (onkne - synchronous)

Assessing the Seal:| CO,: Chemistry | Monitoring CO,: ’se;;ue-.:uuui”m-‘
Methods and and Fluid Geophysical "cmvmﬂq ES
Procedures Properties Ne(hods E1s? Prepantion

Estimating Wotar wu Construction: | CWA® and CAA®; |
3 Reservolr Geochemist Assessing Leakage | Imphications for
’3 Storage Capac'tv Y Rigks | Sequestration
Displaced Flulds: | Displaced Fluigs: Displaced Fluids:
é Estimating Geochemistry & Dealing with
Pathways Treatment | Parmitting lssues

Geochemical (UG Class 1TV Wells:
Modeling: | A New Qass of
Principies & Pitfais

Brine/CO,/rock
interactions

'uruaerwwnd Inpection Conlml ’Nabunal tmtronmenls Protection Au Yervromenta 5uiemm.
‘Eaviromental Impact Statement; “Clean Water Act; "Clean Ax Act

Regional Carbon Sequestration Partnerships Annual Review Meeting
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__ Objective 3: ﬁarm'rﬁg%heptfecrﬁes

18-Nov-09

Educational Model

WCTTI will co-operate with societies to award
professional development or continuing
education credit

must pass a comprehensive exam to receive
course credit

after completing all required courses in a
professional strand, an individual will take a
proficiency test in that area

e upon passing the test they will earn certification
in a specific field

Regional Carbon Sequestration Partnerships Annual Review Meeting 15



__ Objective 3: ﬁahw’rng%he%mﬁs

Workforce Preparation Course Catalog

independent, 1-5 days, online and face-to-face
training classes
divided into:

» general overview courses (4)

* specialized courses for particular professional fields

(8)

extensively tested and refined before being offered
for credit

WTCI’s catalog will be offered on a continuing basis

» foundation for development of additional courses
after the WCTI becomes self-sustaining
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__ Objective 3: ﬁamiﬁgﬁhems

Online, Overview Courses

Table 1: Workforce Preparation Course Catalog

I O

An Iﬂlruduu.lurl to the CCS Industry {onlne - asynchronous)

Underpround ]I'I[ELlll'.l-lI Lulltlul [IJIL"] f'lh'Er'l.'lqw Eu-ll-llrll" = puisC o ) |

T SES R PEEE S |

CCS Regulatory and Legal Framework [online - ..l.rm.hﬂ;-u-l.-u I

Site Charactes- Site Character- Site Character- Site Character -
lization: Estimating| ization: Baseline | ization: Geophysi- | ization: NEPA?
§ | Storage Capacity | Geochemical Data | cal Methods Review

CCS Site Well | CCS SiteWell | CCS SteWell | CCS Site Well |
Databases: Databases: Geo- . - Databases:
Bullding chermcal Uses physical Uses Evaluating

Measurement, Verfication and Accoonunq (onlme - svnchronous)

—

Carbon Sequestration Site Evaluation (onkne - synrhroncms)

A'.-.r-.-.mq "\l' S«-.:IT C02 Chﬂm'.tvy | Munnonno CO; Smut-.haum lll"

Methods and and Fluid Geophysical | Permitting: ES
Procedures Properties Methods E1s? Wepautio-n

Estmating aker {Well Construction: | CWA® and CAA®; |
g Reservolr Geochemist Assessing Leakage | Imphcations for
’3 Storage Caooc'!v Y Rigks | Sequestration
Displaced Flulds: | Displaced Fluigs: Displaced Fluids: ;
é Estimating Geochemistry & Dealing with
Pathways Treatment Parmitting Issues

Geochemical [UCT Class 1TV Weslls:
Modeling: | A New Qass of
Principies & Pitfass Injection Weils
Brine/CO,/rock
interactons

) 1

umarwuund Inpection Control; ’Nabunal tnvummeﬂl.; Protection Act; Emaromental Statement;
‘Eaviromental Impact Statement; “Clean Water Act; “Clean Ak Act
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__ Objective 3: ﬁammgsms

Overview Courses

introduce the CCS industry’s broad structure and
technological, regulatory and legal frameworks
goals:

* demonstrate the industry’s interdisciplinary nature

e provide the common knowledge, background and
vocabulary different professions need to effectively
communicate with each other

* describe the procedures and processes necessary to
characterize potential sequestration sites

offered:
 online either in synchronous or asynchronous mode

 face-to-face meetings at national professional conferences
not primarily focused on CCS

introduce the CCS industry and WCTI to individuals who
have the knowledge set to join the industry’s workforce

18-Nov-09 Regional Carbon Sequestration Partnerships Annual Review Meeting 18



__ Objective 3: ﬁahw’rng%he%mﬁs

18-Nov-09

Overview Courses

An Introduction to the CCS Industry

 on-line, asynchronous

Underground Injection Control (UIC):
Overview

* on-line, synchronous
CCS Regulatory and Legal Framework
* on-line, synchronous

CCS Site Characterization: Best Practices
 on-line, synchronous

Regional Carbon Sequestration Partnerships Annual Review Meeting 19



__ Objective 3: Training Short Courses

Online Courses

delivered using Elluminate Live!®
e avirtual classroom with two-way voice over Internet
* instant messaging
e shared, interactive whiteboard
* multi-platform support

virtual class sessions can be recorded and posted
online as podcasts, Flash videos or QuickTime movies

18-Nov-09 Regional Carbon Sequestration Partnerships Annual Review Meeting 20



__ Objective 3: ﬁamiﬁgﬁhems

18-Nov-09

Professional Courses

Table 1: Workforce Preparation Course Catalog

goochermisy | geoplysicist | perm wriles/
chemical engineor | patroloum enginoer

; An Introduction to the CCS Industry (onling - asynchronous)

-8 | Underground Injection Control (UIC?): Overview (online - synchronous)

CCS Regulatory and LegaI-Frarmmork (onkne - synchronous)

CCS Site Characterization: Best P}acﬁces {onkne - synchronous)

Site Charactar- | Sie Chavacter- | Sike Character- Site Character-
atient Estimating | @ation: Daseline | @abion: eophys- | rabon: HERA?
; Elid Biptt Capaoily |Gr.'l:H.'|"lr.'!"|I-H| Pats el Mty R ey

CCS Site Wel CCS Sitm Whell LS S Well | LS Site 'ﬁ'l:'.l-l
Databasas: Databases: Geo- | Databases: Geo Catabases:
Buarlding | chiasmical Lised physical Lses Exaluabing

profession ol

Measurement, Venfication and Accounting (onling - synchronous)

—

- R e e Sy X
3 3 Carbon Sequestration Site Evaluation (online - synchronous)

Assessing the S«-.nl:T CO;: Chemistry Monitoring CO;: | Sequestration Site
Methods and ond Fluid Geophiysical | Permitting: ES- &
Procedures { Properties Methods E1S" Preparation
Estimating ober well Construction: | CWA® and CAA®:
Reservolr Geochemistry Assessing Leakage | Imphcations for
Storage Capacity Rigks Sequestration

Displaced Fiuids: | Displaced Fluids:

Displaced Fluids: %
Estimating Geochemistry & Dealing with
Pathways Treatment Parmitting lssues

é l Geochemical UG Class 1V Wells:
Modeling: | A New Qass of
Principies & Pitfalls Injection Wedls

Brine/CO,/rock
interactions

'Urm:rurwnd Inpection Control; I Navonal Bnvircnmernta Protection At Yervwomentat Statement,

Brviromental Impact Statement; “Claan Water Act; “Clean A Act
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__ Objective 3: ﬁarm'rﬁg%heptfecrﬁes

18-Nov-09

Professional Courses

two to five day, professional strand courses
* face-to-face
* offered in Laramie as well as other venues

prepare individuals with appropriate educational or
work experience for professional positions in the
CCS industry

complement traditional educational or industry
training by focusing specifically on CCS issues

designed and taught by industry, business,
academic and government experts working in CCS

each course will use a variety of technologies, e.g.
chats, blogs, Facebook pages, etc., to build a student
community centered on the particular course and its
content

Regional Carbon Sequestration Partnerships Annual Review Meeting 22



__ Objective 3: ﬁammgsms

Professional Courses

Site Characterization: Estimating Storage

Capacity

Site Characterization: Baseline Geochemical

Data

Site Characterization: Geophysical Methods
Site Characterization: NEPA Review

CCS Site Well
CCS Site Well
CCS Site Well
CCS Site Well

18-Nov-09 Regional

Data
Data

Data
Data

| Carbon Sequestrat

bases: Building
bases: Geochemical Uses

bases: Geophysical Uses

bases: Evaluating

ion Partnerships Annual Review Meeting 23



_ Objective 3. ﬁainfng%he%%ﬁﬁs

18-Nov-09

Future Courses

Table 1: Workforce Preparation Course Catalog
geologisy oochenmist’ I
resorvior anginoer | chemical engineor | petroloum
s An Introduction to the CCS Industry (onling - asynchronous)

% | Underground Injection Control (UIC?): Overview (online synchronous)

v

CCS Regulatory and Legal Framework (onlme synchronous)

CCS Site Characterization: Best Practices (onlrne synchronous)

Sm.- Character- l Site Character- Site Character- Site Character -
ization: Estimating | zation: Basedine | ization: Geophysi- | zation: NEPA?

Storage Capacity | Geochemical Data cal Methods eview

CCS Sita Well | CCS Site Well | ccs site Well | ccs site well
Databases:

Carbon Sequestration Sie i--aluannn | Cdlling = r.'.unn.rltunnu!.-

ASSELINng the Saall| U0 Lhemetdry Monibodrkng L5 | Sebgiasstration 3
Methods and wng Fluid Geoplysical Pe=rrmikbirg: E

i

F’-"!I-I‘I"-EI ures Proqerties Methads ETS* Prenaration |

1 . e -
“Estimating Water | Wedl Comstruction: | CWA® and CAA":
ELia i il | Attbtting Loakage | Implicationg fos
G BETy |
Slorage Caraiity et e Rigks .I."I|I.II"'|I'-'I|II:III
Deeplaced Flulds: | Disploced Fhukds: E"-sl.-.:r.r.'-J FII||-|.1r
Estemiating Gapcharmistry & Demaling wi
Fathways Treatmsent Parmitiing
Ll b Tl LHC T ERaSs

Mol imgy A Mo Gl
Principlies & Bklallg | Tirjisc i e

prolassonsl cEsses

P iy LD -'n:rrl.

L] = i o

ur‘derqrwnd Injection C.onlvol ’Nahunnl Environmentat Protection Act; Erveomental Statement;

Frviromental Impact Statement; 'C\Nm Water Act "C\ean A At
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__ Objective 3: TraTrr'rﬁg\SheFt/Gcrﬁés

Course Construction

establishes goals and direction

professional industry/
socleties program review { ’

state agencies

directs daily operations

project staff

WCSSC - Wyoming Carbon Sequestration Steering Committee 1 - contract
SER - School of Energy Recources 2 - professional contacts
WCTI - Wyoming CCS Technology Institute 3 - Governor's appointment

2 7 4 - DOE project manager - WCTI director contact
DGG=Depadment:or Seolagy S Choptiysics 5 - heirarchial organizational arrangement
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. — Objective 4: Workshops—
Workshops

transfer geological, technological, scientific, regulatory and
legal information about Wyoming/Rocky Mountain region
CCS activities

aimed at CCS experts in industry, academia and
government as well as companies considering
sequestration activities in the Rocky Mountains

highly technical with specific, focused subjects
have durations of one to two days
be presented at CCS-focused conferences

archived on WTCI’s website creating an online, electronic
library of regional CCS geological and technological
information

18-Nov-09 Regional Carbon Sequestration Partnerships Annual Review Meeting



~ Objective 4: Workshops—

Schedule

Table 2: Regional Technology Transfer Workshop Directory

Spring, 2010 Wyomings EOR and AGI Activities and CCS Pittsburgh, PA

Fall/Winter, 2010 Wyoming's Evolving CCS Regulatory and Legal TBD
; Framework

: Rock Springs Uplift, Wyoming: Evaluating a :
Spring, 2011 | potential CCS Site Pittsburgh, PA

Fall/Winter, 2011 | Moxa Arch, SW Wyoming: Site Characterization TBD

18-Nov-09 Regional Carbon Sequestration Partnerships Annual Review Meeting 27



- Objectives3 &4 —
Development Schedule

4. Develop, Refine and Implement Workforce Troining Short Courses

431 Complete CCSWell DB Building short course

4.3.2 Complete CC5\Well OB zeochemical short course
. CC5\Well OB geophyicsal short course

340 Vell OB evaluating short course
4.3.5 Complete 5C Storage short course

4 3.6 Complete 5C Baseline short course|

.3.7 Complete 5C Geophysical shortcourse

4.3.8 Complete SCNEPA zhort course

5. Develop and Deliver Regional Technology Transfer Workshops
5.1 Complete first technology Transfer Workshop
5.2 Complete s=cond technology Transfer Workshop|
5.3 Complete third technology Transfer Workshop
5.4 Complete fourth technology Transfer Warkshop|
5.5 Complete fitth technology Transfer Workshop
5.6 Complete sixth technalogy Tranzfer Workshop

18-Nov-09 Regional Carbon Sequestration Partnerships Annual Review Meeting 28



-
WCTI: Current Status

UW
» establishing legal status of WCTI within UW
» working on intellectual property issues
* doing HR paperwork for project manager position

start advertising immediately
hope to hire by end of December

¢ finding a home - space crunch

18-Nov-09 Regional Carbon Sequestration Partnerships Annual Review Meeting 29



L

e
Summary
WCTT primary objectives:

e train the future CCS workforce via the development and
delivery of training short courses

» promote regional CCS technology transfer through
workshops and an online information clearinghouse

accomplished primarily through:
* short courses
» workshops
 technology transfer

staff of six

18-Nov-09 Regional Carbon Sequestration Partnerships Annual Review Meeting 30
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Summary

train the future CCS workforce via the development and
delivery of training short courses

focus on professionals needed by CCS industry
 address engineering, scientific, legal and regulatory issues
two types of classes:

 overview: give all specialists same foundation, recruit new
talent

» professional: prepare specialists (geologists, regulators,
engineers, etc.)

courses offered online and face-to-face
courses created through collaboration between:

» content specialists: contracted to develop and teach courses

e training experts (staff): use sound training/pedagogical
techniques, ensure consistency and quality
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Wyoming CCS Technology Institute

*questions?
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