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MMV: Measurement, Monitoring and Verification Plan
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(based on ISO standard)

-~ N - - =~ N\
Bose[lne Injection Closure
/ | /
Atmosphere ~ = LIhtSeures 7ser CO2 Monitoring S =
Eddy Covariance Flux Monitoring 7
Biosphere CO2 Natural Tracer Monitoring
C0O2 Flux and Soil Gas
<— Remote Sensing (Brine & NDVI)
i Shell Groundwater Wells: Continuous EC, pH
Hyclrosphere ~ Discrete Chemical and Isotopic Analysis on water and gas
Private Landowner Groundwater Wells (discrete chemistry and isotopes on water and gas) -
GEOSPhere 2 Time-Lapse Walkaway VSP Surveys
Time-Lapse 3D Surface Seismic
INSAR °
Deep
Monitorin g Downhole Pressure & Temperature (DHPT) above Storage Complex (CKLK Fm)
Wells Downhole Microseismic Monitoring
Injection Rate Metering, RST Logging, Temperature logging
Iniection DHPT, Well Head PT, Distributed Temperature and Acoustic Sensing, .\
I I Annulus Pressure Monitoring, Wellhead CO2 Sensor, Mechanical Well Integrity Testing,
Wells Operational Integrity Assurance °
CBL, USIT
2015 2020 2025 2030 2035 2040 2045 20 e
Time (years)
®
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First o f a kind -
conservative approach

Comprehensive: from
c:’rmosEhere to geosphere

" Risk-based N

Site- speuﬁc,

—_— o =

Independenﬂy reviewed

Combination of new and

traditional technologies

Baseline data collected
before start-up
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Decatur (K[EFE]) :

lllinois Basin Decatur Project

Large scale geologic test to inject 1.0 million

ICCS TAD TV MEE
BEE IS/ LMES  LHNOS

mt of CO, over a three year period (1,000

MT/day).

Illinois Industrial CCS Project

Target & demonstrate advanced CCS
technologies at industrial scale facilities.

Inject and store 1.0 million mt CO, per year

(3,000 tons/day).

Study the interaction of two separate plumes.

ADM Ethanol Plant

Capture,
Compression,
& Dehydration i

2,200 mt/day

Capture,
Compression,

& Dehydration e

1,100 mt/day |

Injection &
Storage

5.0 million mt

Injection &
Storage

1.0 milion mt

CAPTURE & STORAGE

Ragl | Carban S ge Partnarahip
Seven (7) Reglonal Partners

ARCHER DANIELS MIDLAND COMPANY
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Main Challenges !D';!:.lﬁpm!,?
CAPTURE & STORAGE
Alternative PISC Timeframe

Extent of Plume & Saturation Cross Section
January 1, 2030 [SCO: > 1.0%]

 Default PISC is 50 Years

* Applicant allowed to petition for an
alternative timeframe

« ADM Proposed 10 Year PISC

- Reservoir Pressure Decline

- Plume Stabilization -
- CO, Partitioning

. 10 Year Post Injection
Operation . Demonstrate Non-endangerment
Monitoring

2015 2020 2030 EZfRHAR : SOE M 105 (2 5E 8
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Much Progress on Carbon Storage, But Uncertainties Remain

» If cost issues lie with capture, risk issues lie with storage

* Questions about scale up, liability, performance

» Current program reflects progress made
e Overall reduction from prior years
* Emphasis on key areas (e.g., geomechanics)

* Emphasis on integration (e.g., NRAP)

Then Future
CCS Program Initiated Progress to Date CCS Broad Commercial
(1997) Deployment

Storage R&D * Little known * Knowledge gained and * “Commercial toolbox”
tools being developed developed
and tested
Infrastructure/Field Tests < Little known; Sleipner * Increased visibility; * Potential realized;
project initiated Knowledge gained and Frameworks in place for
lessons learned market deployment

10



A technology pipeline for affordable CCS in USA

Cost-effective capture for Safe, permanent storage Gasification, advanced Crosscutting technology
new and existing plants of CO, from power and turbines, advanced development
industry combustion, and fuel cells
2030 2040 2050
O O O
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19-GENERATION

: Avallablefor
TECHNOLOGIES Tachnology R&ED Demonstrations (((PI) e ,-"J

2""-GENERATION

Technology RED - Available far
TECHNOLOGIES and Large-Scale Tests Demonstrations —

TRANSFORMATIONAL

TGoLOuE S, e e

SCIENCE, ARPA-E, AND FOSSIL ENERGY ADVANCED CONCEPTS
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Risk profile @CO: injection site (site-specific)

Pressure recovery
Secondary trapping mechanisms
Confidence in predictive models

Risk Profile

~ :
/ - S o i
4 N E
/ N I
S :
N :
N :
N \ :
Injection Injection 2 X Injection 3 x Injection n x Injection
begins ends period period period

[llustration source: Benson, 2007]

Losses of Injectivity, Capacity and Containment,

Induced Seismicity, Environmental Impacts
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