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Stabilizing atmospheric CO, concentrations \@=a
ultimately means reducing CO emissions -- forever
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Although costly, geologic storage of CO, (CCS) is seen by many as
the most cost effective way to achieve that goal because it will allow
us to continue to use economical fossil fuels
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DOE’s Regional Partnership
Program

Lynn A. Brickett,
— DOE'’s National Energy Technologyv Laboratory (NETL)




Regional Carbon Sequestration
Partnerships

Creating Infrastructure for Wide Scale Deployment T

e Three Phases:

— Characterization Phase
- 24 months (2003-2005)

— Validation Phase
— Deployment Phase

* Representing:
— >350 Organizations
— 41 States
— 4 Canadian Provinces
— 3 Indian Nations

« Addressing:
— Permitting
— Regulatory framework
— Public Acceptance
— Liability
— Best Practices
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Regional Carbon Sequestration
Partnerships

[] Deployment Phase

* Plan
— 10 years (2007-2016)
— 7 large volume injection tests

e [njection rates up to 1M tons/yr

e Status
— 4 awarded
— 3 pending

» Scale up Is required to provide insight into several
operational and technical issues in different
formations




Sequestration Program

Statistics FY2007
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The Midwest Regional Carbon
Sequestration Partnership (MRCSP)

Dave Ball, Battelle
— MRCSP Project Manager



The MRCSP Region
The Nation’s Engine Room

MRCSP
Large CO; Point Sources
(100+ kt CO,lyr)
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Characteristics of the Region

One in four Americans

1/5 of U.S. Electricity Supply
* ¥ From Coal

~830 Million Metric Tons of CO,/year (0.83 gigatons)

~340 Large Point Sources of CO,

CO, Intensity |
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MRCSP membership
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MRCSP’s mission: be the premier resource

for sequestration knowledge in its region

Quantifying CO2 sources, demographics
and economics in the region
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The MRCSP’s focus is geological but
we are also addressing terrestrial sequestratlon

Sequestration Friendly Agriculture

Replace thls - Wlth this

Conventional Tillage

Reclaimed Minelands Reclaimed Wetlands }
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An important part of MRCSP’s mission is to
characterize our potential CO, sinks as a region

Deep saline formations: Unmineable coal and shale
>189 Gigatons CO, . ~46 Gigatons CO,

Basal Cambrian Injection Targets

Depleted oil and gas fields
~2.5 Gigatons CO,

Our geological resources are
vast — over 100 years of capacity
for all our large sources

Data from over 80,000
wells have been analyzed
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Geology of the Michigan Basin Site

Dr. David Barnes, Western Michigan University
— Lead for MRCSP Michigan characterization effort



Subsurface CO2 Reservolr asmuch as 16,000ft of
Rocks iIn M ichigan Paleozoic sedimentary rock strata
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Northern Michigan CO2 Pilot

Injection Test Well, Otsego Co., Mi

.

Gas Processing Plant
Injection Test Well

Momitaring Wedl
Antrim Gas Well

GOy Pipedine
Miagaran Walis
{0ngoing EQR)

—Drinking Water Zons
Glacial Ciift

1000 —

MRCEP GO, Storape—=,
Research Project

2 OO0 m—

E000) —

Deaper Section of
Wl Potgntially Lised
for Future EQOR

A, DO —

ik
2
IIIIIII[IIII

Depth {ft bys)

3,000

0,000 —

MOT T SCALE
ALL LOCATIONE ARE AFPROXIMATE

¥ ] twa. &

|~ Gas Praducing Zone

Aninm Shaic Formation

COp Caprock Zone
Lizas and Amharstburg Formations

Targed CO; Slorage Jone
Bazs lslands Formatian

EOR Zona [OIf Producing)
Miagaran “Res=l*

e | Glaial Drifl

Eandstone
Ehalke
- Ly

DTS - Sank
— Shalay

Dol it

— Sk

—Shalay

Eal
AnhydritsdGypeum
1| RunfulBichema

A Basemant Fosis

18



Caprock Formations
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What we will see today

Bob Mannes, President, Core Energy
— Operator for Michigan Basin Site



This site has key infrastructure
needed to support a CO, injection test

Core Energy’s Compression

DTE'sTurtle Lake Gas Plant and CO, Pipeline

Processing Plant

Reciprogating
compressor

compression plant
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The well site 1s about 8 miles

from the gas processing plant
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5000 Foot Deep Test Well Drilled in November 2006

Gas Processing Plant CO, Pipeline

Injection Test Niagara EOR Wells
Well

Antrim Gas Well

Monitoring Well =

Confining Layer: z
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Target
Storage
Formation
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Starting Injection Well Column
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What do we hope to learn from
these tests

Dr. Neeraj] Gupta, Battelle
— MRCSP, Lead for Geological Sequestration



wide variety

Well Monitoring

Pressure Temperature

[—Resare:

Presared VV‘E %A AR
1580} — |
=
c

Temp

o

BN { o=
—
|V AA A —Terpq

Figure Courtesy of Z-Seis

Government Required Monitoring

C10d

Research Monitoring

injection Test Weill—
[}

Manitonng WWell

=
=
IlIIIiII-I

g
|

ROT TO 20ALE
GLL LOCATEINS SRE AFPACHINATE

Our monitoring suite includes a
of technologies for this site
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Injection...”, BSA, Vol. 94, No. 5, P 1817-1830,
2004.

Wireline Monitoring

Figure Courtesy of Schlumberger

Brine Chemistry and
Fluid Sampling
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~ . MRCSP
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Monitoring technology Is an
Important part of our testing

Moniori well

(about 500 feet from injection well)

Acoustic Array
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Ultimately tests like this help us
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understand how to implement this technology

Preliminary Modeling

- Site Specific Modelin
Based on Regional Data Site Drilling and Testing P 9
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Public outreach is a key
component of our research

An informational meeting was held at the Johannesburg-Lewiston
Area School, July 2007, to inform the local public about the project
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Our MRCSP website Is an
Important tool for informing the public

- Matiie dbsia Puabicd 1lidere

¥ ofterrscent mslate

Mznaging CEmate Change and
W Securing a Future for the Midwests Industrial Bass

The website includes
fact sheets, video links,
resources, a way of
contacting the
partnership and other
Information.
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http://www.mrcsp.org

