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Technical Status

Technical updates grouped into five categories

Net in Reef CO2 (MT)
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Accounting for CO, Mass Balance
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Cumulative Storage Assessment

Net in Reef CO2 (MT)
2,500,000

1,996,401*

2,000,000

1,500,000

1,000,000

Net in Reef CO2 (MT)

500,000

-O-Total EOR Net In Reef CO2 (MT)



Modeling- geologic and static earth

models

* Developed approach to integrate data and to simplify SEMs

® Formations and facies

o Define zones

¢ Calculate petrophysical
properties

o Analyze whole core

e Depositional model

e Geometry and structure
o Build segments

® Property model

o Calculate volumetrics

® Organize log data and
correlate to formations
and facies

e Determine components

e Use descriptive statistics

o Apply geologic concepts

® Define modeling rules

Workflows are
repeatable and
efficient
Collaboration with
WMU and Core
Energy, LLC




Modeling- geologic and static earth
models

606000 608000 610000 612000 614000 616000 618000 620000 622000
1 1 | 1 1 |

506000

* Niagaran reefs effectively used for
EOR

* Diverse geology of reefs makes
characterization and SEMs o= o
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MOdellng static earth models

* Salt plugging can be extensive
and traceable

* Definition of reef geometry with
3D seismic is critical

* Geostatistics can assist with
modeling decisions and be used
to predict electrofacies

* |Increased dolomitization often
leads to better quality reservoirs

* Geologic conceptual model
Important to establish pre-
SEM




Modeling- pressure response in late-
stage reef

CO, Injection Rate (MT/day)

« MRCSP injection followed past
EOR and several years in N .
“dormant” status - i Pre, /‘/\ o
sco SU/.G /\ - 1300
- Steepening of pressure curve o ] de%e / -
observed part way through e [
injection period 7] M -
- Pressure in all 3 wells declined ~ **] | e o00 ps -
continuously after halting injection . i | .
in Sept. 2014 iz "' .
P

Microseismic
Monitoring Test

Main CO, Injection
Period ~250,000

tonnes CO, injected ~15,000 tonnes CO,
injected
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Modeling- dynamic modeling
Validating Injection Phase Pressure Buildup in Late-Stage Reef
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* Alternative reef model conceptualizations with simpler

zonation, simpler geometry for computational convenience

* Model CO, injector pressure response predictions tested

successfully with mini (3day)- injection test during February,

2016
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Modeling - Synthetic I\/Iodels

Toza a 5 © [,

Using known numerical models o

representing typical depleted reef L | L

. . . . & 2000 _r;f"_\r-_(fﬂ_giﬁa"f E

reservoir with simulated primary I S S S o3
production followed by CO, injection m

* Synthetic datasets from analyzing

injection well response to CO, injection: ~ Upward shiftin t'me"apse Horner
plots = boundary effects

= Pressure falloff data = Horner analysis Horiier Time Plots All 1A
6000
— To estimate reservoir properties and identify kel B T
. O ——— 5000
boundaries
O Horner Plot 1 Horner Plot 2
A Horner Plot 3 <& Horner Plot 4 4000
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= Injectivity index e u o
¢ W S 3000
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performance M. L
* [Q] What to expect in a multiphase — i
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Modeling - Injectivity Index

MRCSP and other field and synthetic model data
show correlation of injectivity index with transmissivity
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Modeling- dynamic modeling key points

Learning from Synthetic Models

Pressure fall-off tests analyses

* Inner zone total mobility (permeability divided by viscosity) related to
gas-phase mobility in the vicinity of CO, front

e Quter zone total mobility related to oil-phase mobility in the
undisturbed reservoir

« Cannot determine absolute permeability from mobility, due to complex
unknown multiphase viscosity

Injectivity analyses

 Injectivity index behavior during transient and boundary dominated
periods different

« Empirical correlation found between injectivity and permeability-
thickness product (helpful for screening analysis and quick-look
estimation of absolute permeability)

I ——
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Performance Metrics Dashboard
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Monitoring- late stage reef
All primary field activities completed- data analysis underway

Activit Before Early Mid Late After
y Injection | Injection Injection Injection | Injection

CO, flow accounting Ongoing
Pressure and X X X X Ongoing
temperature
PNC logging X X Complete
Borehole gravity X Complete
Fluid sampling X X X
Vertical seismic profile X Complete
Microseismic X X Complete
INSAR (Satellite radar) X X X Complete
Characterization Well

Complete

Drilling
e
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Monitoring- pulsed neutron capture

Saturation Estimation Analysis

* Water, oil, and gas saturations are of
interest for CO, EOR and CO, storage

Better estimations of saturations using
triangulation method

Baseline and repeat logging show changes
in saturations

Baseline A1 Carb
Saturations

Repeat Al Carb
Saturations

= \\/ater
h —o A
/0 — 1%

(b) RATO13

(c) Formation

Sigma

RATO13 envelope

Sigma envelope

(d) 2012
saturations

(e) 2016
saturations

(f) Volumetrics

L =

|

|

Salt Water (RATO13) Salt Water (Sigma) Sw_2012 Sw_2016 Effective Poresity
150 0|50 0 1]o 1014 0
Sigma vs. RATO13 s e e
ol 14 Sg_2012 il Sg_2016 sl s Volume of Shale i
s Water @ B
A (frac) (frac) (frac)
.l ol @
Gas @ ol
£

i3 REEE
= % |
- pr N
- e |
T %_
21 vy
K
-\}1., "w}_
=/ i
b =
o i
= b
16 BATTELLE



Monitoring- borehole microgravity

Time-lapsed BHG In late-stage reef

* Borehole gravity survey
collected in 2013 and repeated L,
in 2016 |

= 35 stations divided into 3
sections

stations

= GR log used to check depths

* Measures very small, time-
variable density changes

* May also be used with VSP
to better resolve plume
density and shape

correlate with changes in
wireline logs
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Monitoring- INSAR

No Meaningful Displacement Observed

Vegetation and snow are challenging
for radar, but there were a reasonable
number of natural reflectors

Artificial reflectors augmented the
data for injection monitoring

Time series displacement data show
no correlation to injection
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Monitoring- INSAR

Geomechanical modeling to validate INSAR results

* Consolidated carbonate reservoir; limited boundary; one

Injection well; several carbonate layers in overburden;
presence of overlying salina salt

* Used surrogate data to build the model

= Elastic parameters estimated from log data in place of core

= Dynamic Young Modulus and Poisson Ratio calculated using

triaxial compression test data

dipole sonic and density log from analogous reefs

* Used two phase flow to model surface uplift

= 3-D fluid flow simulator used to model the pressure rise —
= Simulated the poroelastic response during injection periods

= Predicted surface displacement is less than 1 mm

19

following fluid injection

and predict reservoir and overburden deformation

(insignificant)

»
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Monitoring- vertical seismic profile

Using time-lapse VSP to monitor the CO, plume in the Late Stage Reef

 P-wave data processed and the PS-wave processing ongoing

« Amplitude difference within reef to be evaluated with P and PS waves

 Fluid substitution modeling underway includes effects of CO,
saturation, phase, and pressures changes.

* Further work will improve the difference images and provide an
evaluation of using VSP for CO, monitoring

View dmasin fking l_uvi Eie View Animation Picking

ﬁﬂl
Ry ]4]

LER o e [l
[ EREE

Tima (s

VSP Preliminary Stack Difference Images
s —
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Monitoring- microseismic
String shots in off-set well used to “calibrate” microseismic

* 5 of 6 string shots located with “good” accuracy
16-level 3C Fiber Optic Seismic Sensor (FOSS™) array placed in monitoring well

* Deployment depth: 5,572 — 5,947 ft.

B lInjection -
Well
...... -\
1 / [ ‘1&7 \ A1 Carbonate

------

| A X
‘ \ Brown Niagaran

| ||
| . Off-set v|ve||J MSf\rray

o
o
Te}

Gray Niagaran

stoo0d 7-?0 » N /‘sv
o >
™ ——
\\/ /mm/
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Monitoring- microseismic

Three types of events identified

Work in nearby
well

M<-2.0

injection .
Injectipn [

}(tonnesr‘d@}'j' ateVsanl i

mping Event

FOSS clamp
mechanism

M<-2.0

Fluid movement
and noise?
M<-3.0
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* Well completed November, 2016

* Core samples, wireline logging data,
fluid properties, and monitoring
iInformation

* Preliminary analyses show potential
CO, near top of reef

dolomite
&

secondary mineralization
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New EOR reef- drilling of two new
wells

e Two new wells drilled

= CO, Injection well

= Monitoring Well

* Core, wireline logging, and
monitoring information
CO I I e Cte d Injection Well (6-16); Depth Vs. Temperature (DTS), Surface to Bottom

* New monitoring technologies
Installed

= DTS
= DAS with VSP capabilities

24




Monitoring- new EOR reef

Planned
Injection Injection Injection Injection
CO, flow Surface
accounting
Pressure and Surface and X X X X X
temperature borehole
PNC logging Borehole X X X
. ) Borehole and
a
Fluid sampling wellhead X X X X X
DTS Borehole X X X X X
DAS-VSP Borehole X X
a. tentative )
- - Injector e he Monitsr Well b

Injection Month 0% InJected A2 Evap

[ Jan-17 | 804

3,648 |
e —
2,077

6,294

17572

N Emmnm ik saara\nnvdfiff :

Approximate
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Monitoring- DAS VSP

* Conduct a pre-CO, injection DAS VSP that can serve as baseline for
future VSPs during the CO, injection period

* Determine quality of DAS VSP that is possible in Niagaran

reef/carbonate rock in light of potential issues (thick glacial till, well

construction)

TIMELINE

= 2 wells (and fiber optic system)
installed Dec. 2016 — Feb 2017
= Baseline VSP was conducted Feb.

17-20

= CO, injection began Feb. 22

26

CONDUCTOR:
16" criven to 61"

SURFACE HOLE & CASING:

11-3/4" 42# H-40 STC @ 993"
1 Cement Lead: 366 sx Extenda Cem

Cement Tail: 158 sx Hal Cem Class A
: Cement to surface (circ. 8 BBLS cmt to surface)
B Driledwr 14-3/4" bit

=—— Tubing-Gasing ANus filed WA CarTusion 19 Liing

TOC = 3050 (Temp Survey 11/2118)

INTERMEDIATE HOLE & CASING:

8-5/8" 324 J-55 LTC set @ 4047

Cement Lead: 92 sx 65/35 POZ Lite, 3% CaCl, 1.69 yid
| CementTail: 112 sx Class A, 3% CaCl, 1.18 yid at 15.64
i TOC 3050° (Temp Survey 11/21/18)
i Drilled w/ 10-5/8" bit

DIRECTIONALLY DRILLED WELL
Yes, see "as drilled” directional plan

KOP: 4940°
TOC = 5420' (CBL 1221/16)

SageRider DTS/DAS Fiber Optic System
Run on out side of 5-1/2" casing. Blast Protectors at:

400, 6120 5 62409, 6194 5, 6156 1, 61165, 6076 &

603 7, 5007.7, 5917 1, 5077 7. 5718 8, 3530 and 5120
Casing Flag Joint: 6214'-6222"

PRODUC TION HOLE & CASING:
§-1/2" 17# J-55 LTC SMLS set @ 6697"
6 Rigid Centrl per Jt from 6615’ to 3538'
Cmt Lead: 118 sx ExtendaCem Lite
CmtTail: 180 sx CorraCem Class A
TOC 5420'MD (CBL)

Drilled w/ 7-7/8" bit

oot oxle)

CONDUCTOR:
- A\ 16 avento6

SURFACE HOLE & CASING:
11-3/4" 426 H-40 STC @ 1004'
Cmt Lead: 379 sx Extenda Cem Lite
Cmt Tail: 120 sx Hal Cem Class A
Cement to surface (circ. 18 BELS cmt to surface)
B\ Driled w/ 14-3/4" bit

TOC =3200° (Temp Survey 1/4/17)

INTERMEDIATE HOLE & CASING:
8 5/8” 32% J-55 LTC set @ 4065'
Cement Lead: 212 sx 65/35 Poz Mix Lite w/ 3% CaCl
Cement Tail 115 sx Class A w/ 3% CaCl
TOC: 3200° (Temp Survey 1/4/17)
Drilied w/ 10-5/8" bit

KOP: 4342
TOCG = 5320°

PRODUCTION HOLE & CASING:
4-1127 K55, 11,62 LTC set @ 6440°
Cement Leac: 164 sx 65/35 Poz Mix
Cement Tail: 200 sx Class A

TOC =5320" per CBL.

Drilled w/ 7-7/8" bit

BATTELLE



Monitoring- New EOR Reef

Using DTS Fiber to evaluate cementing

Temperature graph - " Loss graph | Ratio graph | History graph | Color map' i " Incidents | " Stokes/Anti-Stokes graph |

4l
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Monitoring- DAS VSP

Source layout to capture region between wells

¢ Dynamite
v Vibrator
O Common

| Dynamite (137) 1
(44)

._-: . ._ ﬂf’;}

Depth subGL (ft)
8
8

0 3200

4000
) EofABWH | O SO0 @\‘\Q\
. K
Source layout is a grid y, e N

Region between wells will be imaged

BATTELLE
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Monitoring- DAS VSP

3D perspectives of data
showing area of coverage

16 moniter ._-16injector

1600
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Monitoring - injection in a new reef

« Two partly connected
lobes

— 1 injection well
— 1 monitoring well
— 1 old well plugged

Gaylord

Core Energy Operations

— One new drilled

Otsego County Michigan

SR IS Pink Polygons=Core Energy Reefs
Purple Lines=CO2 Pipelines
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Monitoring - injection in a new reef

Bagley EOR Reef
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Regional characterization
MRCSP 10-State team conducting regional studies

Cambro-Ordovician East Coast Offshore and Silurian Pinnacle Reef

Storage Potential Onshore Storage Targets Reservoirs
Led by Indiana Led by Rutgers Led by W. Michigan University

x&oc il
: ‘m\[\|\_h|\\Ii\“ﬂ_\luu\um;

DEN ————

CCS Opportunities in Storage and Enhanced Gas Reservoirs for CO,-EOR, EGR,

Appalachian Basin Recovery for Organic Shale and other Commercial Uses
Led by Pennsylvania Led by Kentucky Led by West Virginia

I ——,
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Regional characterization in the Upper
Ohio River Valley - storage resource

calculations
SEM: 3D model of subsurface S o
geology and pore volume for 7/"* R
Cambrian-Ordovician deep saline =/~~~
formations in the study area = [
e Formation Structure 2 o
(depth, thickness, lateral continuity) i o
» Petrophysical Properties ~
(porosity, permeability) ™
2D map grids from SEM coarsened & Clipped 1o Show the basal Cambrian sandstone nierval at &
. selected site. The entire SEM has a total of 145,413,098 grid cells
used as Input for COZ'SCREEN with X-Y-Z dimensions of 1,875 x 1,875 x 3ft (Battelle, 2017).

CO, Storage Resource calculated _
deterministically directly in model ':> GCOZ - At hg ¢t Pcozres Esaline

using DOE-NETL equation & E__; .. T _ _
Prospective Theoretical Maximum
from CO,-SCREEN Storage Resource Storage Resource

I ——
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Regional characterization in the Upper
Ohio River Valley - storage resource
calculations

A systematic workflow of static modeling exercises is used to help define
the regional geologic storage framework of the eastern Ohio study area

Calculation of CO, Storage Resource Upper Copper Ridge
for 2 major deep saline formations 27 N
» Theoretical Storage Resource: 111-155 Gt

* Prospective Storage Resource: 3.4 Gt (P50)
» CO, storage efficiency: 2.2 — 3.0% (P50)

Less than 1% difference between SEM &
CO,-SCREEN results

Generation of Storage Resource maps
» Spatial distribution of storage resource

» Help guide site selection for dynamic models
. . LEGEND: Units: kt CO./km? (P50 Percentile)  Contour Interval:10
» Potential for stacked storage in some areas ®. WellData Point  ®.. Goal.Fired Power Plant

BATTELLE
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MRCSP QOutreach Status

Knowledge Sharing is the main focus

* Communicating results to a broad audience via site visits, fact
sheets, conference and meetings, and the website

* Topical highlights:
= CO, accounting in closed reservoirs

= Performance Measures

= Numerical Modeling

= Monitoring-Modeling Loop

WWW.Mrcsp.org

= Regional Storage Opportunities
* Convening/participating in the Outreach Working Group
* MRCSP hosted IEAGHG Monitoring Workshop in June 2017

e Results shared in Mexico, China, South Africa, etc.
R,
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MRCSP QOutreach Status

Knowledge Sharing is the main focus

Presentations given at regional, national and international meetings,
conferences and workshops in 2016 and 2017

 Annual CCUS Conference

« Eastern Section American Association of Petroleum Geologists

« American Institute of Chemical Engineers (AIChE) Annual Meeting

 SPE Eastern Regional Meeting

 |IEAGHG Workshop in Edinburgh, Scotland

« 13% Conference on Greenhouse Gas Control Technologies (GHGT-13)

37 BATTELLE



MRCSP outreach status

Knowledge Sharing is the main focus

Multiple Stakeholder Engagements

» US Technical Advisory Group (TAG)

« US-Japan CCS Collaboration Meeting

* North American Energy Ministers (NAEM) Trilateral dialogue
e CSLF International Offshore Storage Meeting

« MGSC Annual Meeting in Champaign

e Mission Innovation Meeting hosted by WVU

 Seminar at Penn State University

» CURC'’s Coal Technology Showcase at the US Capitol

« MRCSP Annual Meeting

2016 Annual MRCSP Partners meeting held
November 1-2, 2016 was attended by nearly
100 representatives from Industry and
Research Partners, regulatory entities, other
stakeholders, as well as Battelle and NETL
personnel.
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MRCSP QOutreach Status

Natural Resource

Economic

Knowledge Sharing is the main focus Bercis™™"
Participation in RCSP Initiatives o Bt : Sysem
e Convene/participate in the Outreach Working sionce

Group
= A group of outreach coordinators working to better Message Mapping
understand and respond to questions about CCS
PonE oA IRCSP ooy
* Participate in Water Working Group g-—mmMilhde—s

= Working to address stakeholder concerns regarding
CCS potential interactions with water resources

* Contribute to DOE/NETL Best Practices Manuals:
MVA, Risk Assessment and Simulation, Site
Characterization, and Carbon Storage and Well
Management

e Contribute to NATCARB Database, NRAP efforts




Accomplishments to date

All Critical Milestones and Objectives on track
* 780,000 metric tons stored across all reefs; ~1.6M metric tons
Injected across all reefs (through June 30, 2017).

* Completed injection at main test bed in late-stage Reef
= Performed microseismic monitoring in final injection stage
= Post-injection PNC, microgravity, and VSP completed
= Post-injection test well drilled and characterized

= Field returned to normal EOR operations, with continued access for accounting and
pressure monitoring

* Advancements in static and numeric modeling processes
* Developed performance metrics to assess storage capacity
* Added two new EOR reefs for active monitoring

* Task 5 drilling and monitoring underway, after delays due to oll price

decline
e
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Accomplishments to date

All Critical Milestones and Objectives on track

* Collaborative regional assessments across ten states
= Continued research on regional storage resources and opportunities

= Final capstone report will include (1) synopsis of regional characterization
findings; (2) concise summaries of CCUS potential in ten partnership states;
and (3) advancements in CCUS resource estimate methodologies

* Technology transfer is focus of outreach

= Presentations at regional, national and international meetings, conferences
and workshops

= Multiple stakeholder engagements

= Contributing to RCSP Initiatives — working groups, NRAP, NatCARB

a1 BATTELLE



| essons learned

= CO, measurement and accounting can be performed with high level of
confidence in a inter-connected multifield complex

= Storage potential in closed EOR reservoirs evaluated

= Significant complexity within and across reefs affects CO, injection,
migration, and storage

= Pressure monitoring remains the mainstay for managing injection operations
and monitoring reservoir response

= Monitoring technologies still require testing/validation across for confident
assessment of plume development

= Characterization-monitoring-modeling loop requires more research for cross-
validation over the life-cycle

= CO,-EOR regulatory/policy framework is well developed and essential for
enhanced associated storage. But EOR to storage to credits link may needs

more clarity and policy support.
s —
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Synergy opportunities

* CarbonSafe projects in Ohio, Michigan, and Nebraska

* Mid-Atlantic Offshore storage assessment

* Well integrity and risk management

* Brine disposal and induced seismicity research

* Knowledge share with RCSPs on monitoring and modeling
* Testing NRAP models and CO,Screen tools

* Collaboration with international projects on modeling and CO,,
EOR to Storage transitions — South Africa, China, Mexico

* |IEAGHG monitoring/Modeling Networks
* |nput to DOE Best Practices Manuals

I ——
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Project summary

* MRCSP Large-Scale Test ~75% completed with diverse EOR field
setting and variety of monitoring options

* Multiple monitoring options are being tested

* Both monitoring and modeling are essential for understanding
performance — imperative to be able to do much with limited data

* Regional characterization helping identify new storage zones and
estimate storage resources — setting stage for commercial scale CCS

* Results will contribute to developing standards and best practices,
NRAP tools, CO, capacity estimate tools
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Partners over 15 years have helped make
MRCSP successful
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Appendix

Project Overview




MRCSP supports DOE program goals

MRCSP Approach/Benefit DOE Program Goal

7

Geologic characterization, reservoir assessment
and models correlated with field monitoring
combined with MRCSP regional mapping.

Predict CO, storage
capacity in geologic
formations to within £30%

\ J

( N

Operational accounting for CO, during EOR

Monitoring options to track and image plume, and
monitor CO, storage and retention

Demonstrate that 99% of
CO, remains in the injection
zones

\ \ J

Test in EOR fields in various stages of their life | I Improve reservoir storage

cycle and examine effective strategies for utilizing efficiency while ensuring
the pore space created by the oil production containment effectiveness

\ \ V.

( ( )

Contribute to BPMs through large-scale test and

Development of Best
regional analysis across MRCSP

Practices Manuals (BPMs)

\ 7

48 BATTELLE



MRCSP addresses RCSP goals

RCSP Goal

Goal 1 — Prove Adequate
Injectivity and Available
Capacity

Goal 2 — Prove Storage
Permanence

Goal 3 — Determine Aerial
Extent of Plume and
Potential Leakage
Pathways

49

MRCSP Success Criteria

~
Success measured by injecting 1 million tonnes of
CO, in CO,-EOR fields within permitted pressures

Pressure analysis and modeling used to evaluate
and validate capacity

\. y,

( - )

» Seismic and well data used to evaluate storage and

containment zones

* Monitoring wells used to measure containment over
time within the reef and immediate caprock

* Reservoir modeling to evaluate storage mechanism

J

( )

Monitoring portfolio employed to image and track
the lateral and vertical plume migration. Success
measured by using monitoring data to compare to
and validate plume models

y__J
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MRCSP addresses RCSP goals

RCSP Goal

MRCSP Success Criteria

Goal 4 — Develop Risk
Assessment Strategies

Risk assessment for events, pathways, and
mitigation planning

Success will be measured by comparing predicted to
actual field experience for all stages of the project

J

Goal 5 — Develop Best
Practices

Phase Il builds on Phase Il best practices in siting,
risk management, modeling, monitoring, etc.

Key emphasis is on operation and monitoring and
scale-up to commercial-scale

\

Goal 6 — Engage in Public

Outreach and Education

50

Extensive outreach efforts for both Phase Il and
Phase lll sites as well as technology transfer and
sharing

Phase lll lessons learned contribute directly to the
RSCP Best Practice Manual updates

y__J
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MRCSP goals and objectives

* Primary goal: To execute a large-scale
scale CO, injection test to evaluate best
practices and technologies required to
Implement carbon storage

* Objectives are to advance operational,
monitoring, and modeling techniques
needed to:

= Develop and validate reservoir models
useful for commercial scale applications

= Address public concerns such as leakage
and storage security

= Address other topics such as cost
effectiveness and CCS practicability

I ——
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MRCSP scope of work structured around six tasks




MRCSP organization

DOE/NETL

Andrea McNemar
MRCSP Program Manager

4 Battelle )

The Business of Innovation
Prime Contractor ' .
ggg;ggﬁiﬂﬂ, S i Neeraj Gup'ta, F’I/PM - \i/
TR OFRINTLCRY M. Kelley, Characterization/Monitoring Pacific Northwest
L. Cumming, Outreach & Regional Geology -
A. Haagsma and A. Conner, Geology Charlotte Sullivan
ekl WVGES S. Mishra and P. Ravi Ganesh, Modeling Alain BO”'_‘eV"_'e
J. Walker, C. Holley, Deputy PM Cha-rac.terlzatlon
P8 M. Place, J. Holley, J. Markiewicz, Fieldwork Monitoring Support
Nngcﬁsratc}I;uscumg K y \
Kris Carter, PA Geo Survey
John Rupp, IN Geo Survey 4 4 ) QORE ENERGY, LLC\
Regional Characterization WADE M
Task Coordinators — David Cole
Sarah Wade Geochemical Robert Mannes
Outreach Working Monitoring Rick Pardini
Group Coordinator LLNL Large-Scale Test Host

53 BATTELLE



MRCSP task schedule

MRCSP Phas e III Schedule
No. | Task 4 4 4

1.0 |Regional Characterization 75% Complete

-1+ -+ -+ 71. 1+ rrr. ‘- -’} |7 [ [ |
2.0 |Outreach omplete

ot | s | s | | s o . s s | s | s o | | s | s s o | | s | S
3.0 |Reserwir Studies in Depleted Niagaran Ree 90% Complete ’

NEPA EQ and Site Workplan

Advanced Geological Characterization
Reservoir Modeling and Analysis W%%%%%%%% ]
CO; Injection [ ]

Monitoring and Analysis , ,l ‘, %%%%%%%%

Site Transfer

Reservoir Studies in Active Niagaran Reefs
NEPA EQ and Site Workplan

Reserwoir Modeling and Analysis

CO; Injection and Mass Flows

Monitoring and Analysis

Reservoir Studies NewNiagaran Reefs

Site Characterization Plan
Advanced Geological Characterization
Reservoir Modeling and Analysis

s octi DG
CO; Injection //%//ﬂ//ﬂ
Monitoring and Analysis

Site Transfer

6.0 |Project Management

| o o | | s
7.0 |Deep Saline Formation Activities 20% Complete

Document and Close St. Peter SS Well | | ‘ | | | | |
A\ Approval of workplan before field work.

@ Approval of basline geologic report before injection

¢ Industry Review at MRCSP Annual Meeting

> Task Reports
| Posi-transfer monitoring
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Recent Publications and Presentations
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