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How the U-tube Operates

Step 1 — Vent drive and sample leg | —n Y Y .
to atmosphere
Step 2 — Sample and drive leg will

fill to hydrostatic
Step 3 — Apply N, to drive leg and

]
‘_u .
torce fluud up. Check valve closes # 1 %
Step 4 — Collect flmid from sample g D
leg i LE
Step 5 — Continue to purge U-tube IH

|
|

loop until 1t is free of fhud and 1
ready to refill -
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How Does DTPS Work N
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DTPS for CO2SINK: CO, replaces Brine 2, . invetsion: estimation of thermal
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Frio-l Crosswell Seismic
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Laboratory Core Measurement

Scale ~1-10 cm
New tool: Resonant Bar with CT scan

Core Scale Petrophysics:

Determining Seismic Velocity vs CO, saturation ""1'\\']\[j
Jicaceiey Lan et

Frrrere
[ rceLkr Lan

Measurements of elastic moduli in the high seismic (~3 kHz) range
Can extract Q, works for small samples

rock core

+Fluid phase imaging via x-ray
B pore fluid/pressure CT scans (CO, in Berea Sand)
ports

Model Predicted

Velocity Change
~400 m/s
~10 cm
§ 3400 /’
+ Sonic-range (~ 1k Hz) measurements { /
using a unique system (Split Hopkinson //
nant Bar) 2200 £
Extension mode source PZT crystal -~ :
Torsion mode source PZT crystal . Extension mode sensor
(4 segments) ¥ Torsion mode sensor pait
From S. Nakagawa, LBNL. o5

LAWRENGE BERKELEY NATIONAL LABORATORY AR N LERCEI p o L o AR

B 20 LBNL ESD #=% 41 %73% SHRB % = #pint CT scans i#5% % l%

Petrophysics: ﬂ A
Seismic vs CO2 Saturation M

EERRELEY LAl
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14) ! L
: '
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» & oom *
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.
£
~
S
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€0, Saturation [fraction] £0, Saturation {fraction}
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R R I IeE TR A T

LBNL »+ 1999 # 4 B 41— £ 7 -k = & FHHE A7 TOHGH2Z(p »v @ £ 275 2.0
BR) o h GRS TR R P R TFIR D F PR R TEE R
ECO2N #25% > * k- § a3t s @A k¢ 48431 5 TOUGHREACT Bl E_#5
Ao TOUGHZ » * S HCBE 5 & A ~ 5 Ap M ehis B F fis o

PR F PRI TIRA KA FREPA 2 T % & I AoR(Area
of Review) » %75 = % B » 2 R E A S 4P & 2 F L IP L T B

B T ORRA BRI o g W RIFEINEORE Y TR Y e~ 2 4

;% 2% USDW(Underground Source of Drinking Water) » i = #:8B( 4B B 22) -

Issues Related to Storing Large Volumes
of CO, in Deep Saline Formations

A
Frerrre F|1

Pressure Buildup Brine Migration

Groundwater
Impacts

| :SAress Changes

Regulatory Issues?

Storage Capacity?

Active Pressure
Management?

LAWRENCE HBERKELEY NATIONAL LABORATORY

W22 - F At A Bl ¥ TRAKE 2 BEA LR

SF MBI ERRAZ e RIRD TR L 1 TE T
SR R EERCA RE R FRT A LA A0S (FRE 23)
FROKEF LA R BN FR BRI CERRRGE AR H R
WoRAKEFETIED BRI AT KR A g fern i § B cn ez H2S
H A

¥ ¢k > Spycher 1% 2 3P CCS b "% 3% 4 & d £ Wit BIN2 B 7ot R MFH
%% % (National Energy Technology Laboratory, NETL) § +#
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Reactive Transport Modeling

Reactive Transport Modeling

* Fresh water aquifers

+ Deep formations:

- Long-term injectivity potential
— Caprock alteration

— Manitoring design/analysis
— Sequestration potential

m}muﬂmw-l

Deep Saline Aguifer |
T

B 23 - % et B3~

% i s eidp M ATR T LB
'-/E! 20 Bb //%("’K”’T}%Wh %E?é g T%’Ei_’:‘& Kﬁ%ﬁfé’%
Bl s

Assessment Program, NRAP)d NETL §

(Los Alamos National Laboratory, LANL) ~

National Laboratory, LBNL) - % i%#74]2

7k

%ﬁﬁ’ﬁpi&

- Potential impact of leakage on drinking water resources
« Mobilization of metals
+ Mobilization of organics
* Co-injected H,5

Fresh Water Aquifer

(LBNL ESD Nicholas Spycher)

%K f'@@%j’f ]

AR

0 FRRA RS RE T % (NETL) P » & &2

BUrgenp g AR(2 §RG E

AR T F LA st o R R e 224 (National Risk

ES T3 #r

Ee 27

" & 27 10 5. % (Lawrence Berkeley

I =

% 3 f (Lawrence Livermore National

Laboratory, LLNL )fr& #* = T ¥ (Pacific Northwest National Laboratory,

PNNL) % B 73 % % ch % 73%

SRR R ) =
2 %3 CEIE S
NRAP 4 8 7ir e =R £ 8 sz
NRAP
L

e T

B3 AT S A L
2 b =mAp M1 7 LLNL §

TR

s Stk ' 0 LBNL

17

F L4tz E 0 2
VP R TORE BHALE o %
A B TR
T emT 0 I BARHLBF AR
*”?ﬁnﬁﬁmkﬁﬁﬁ
3
%*%ﬁﬁ%%gL
B4R B E Rl LANL B

FURBEELE g kA

R o

ER S 5
% H-ph i 2 TF
B FLEFEY o P
PEE R A RHP R
R = Gy s
FRE NEIL £ F47 %

2773 »PNNL 2 /7% & Tk

W ELF RS ="

YRR



BRI F PRI FRIRREEF TAOFELATHE

i

SF BRG] EES oT A  T 2 B (R 24)
3 - D R TR R R
W B iTEEs - §F O RUR RRR o

BosS 2 Hn ¢ g TR R o

1.1 Near-Field Brine Leakage Detection (Mode 1) . -_:h'\"'l A2 Maa-Tiekt CO; Ledkagntactiph (Modall) "-:-'}] . 1:3: MikFlald Lagkage Detestion (Mode ) 'Aﬁ\ﬁ

+ Diffuse and focused leakage Iyt e #1 rase—p—ry
« Signals in storage and [

overlying aquifers
< Successiul applications

 Leakage pathways (leaky welis and faulls)
may rot be within the early feotprint of GO,
pums

& Mid-field scale: kilometers away from
injection wells

g v

Savanut s ol |1080)

e
e sssisl, & Focused through-waell leakage = |
- 5| als In the storage formation %

/""d_—_h"‘“——-—-q_._ . +1miueallm never applied in the

“ Signals from both pressure snd INSAR

@. deformation data

— 0 T ERAELET A TIE AL LARE0 AT N —

BES (2067}

— SR L E Y S ATITISMAL L AN A T — — L L R R AT L LR AT e

(LBNL ESD Quanlin zhou)

@24: 3 ILﬁy\ifl?/%/ﬁi*ﬁ/H_‘:jf *3— 77T T‘é@

S8 F PR TRARRPIZAIET ST

LR 2R EAN2LFE D FEERRERAN - BTREE -
2. 759 InSAR % e iRl & %2 @ U7k 2l o fRRIZ ¥ (F1L -

3B TR A D R

SFCRHGAERAERGRTR(EERD)
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Workflow for Leakage Detection

—

A
FESENET rn[

Site Characterization

Mode |

Known Surface Faults and Abandoned Wells

'

)

Early Detection of Brine Leakage Mode il

€O, Leakage Prediction and Monitoring

4

Modeli Hyd:

y

( Upscaled Two-Phase £ kxw)
Processes and Propertiss

y

+ Point Pressure Data, APy (1)
» 20 InSAR Interferograms, S, .4

CO,-Brine Flow Modeling and Prediction
{Multiscale Modeling and Upscaling)

+ Plume Evolution sad Calibration

+ Subsurface Pressure, AP (1)

* Ghrserved Signal Anomalies

‘ Mode il

Plume Evalst

~Detection Time: Ty (il | = 1ng

<Surface Sypen
 Simutated Anomaties of Lesky
i €O; Plume Monitoring
‘ - Reat
Hyd {HM) Joint
} CO; Leakage Prediction
Detected Leaky Features * Muitiscale Two-Pha
+Lozations HM Froperties

* Plume Prediction: CO3 Leakage Time: Tofil

Flow Modeling

T AW RENCE BERKELEY NATIONAL LABSURATORY

Benefits of Early Leakage Detection

'

« Continue Injectian T < Ty

Decision-Making for Risk Management and Mitigation

« Beploy Near ficld Mon Roring for Detected Lesky Features
» Srant Mitigation T > T;

B 25 %Gt R 1

(LBNL ESD Quanlin zhou)

[ 2

~
o
FreerEs |

BERRELEY LA

Injection Stops at Ty

@
=3
g
)
@
4
~
o
o
; Injection Stops at Ty
@©
s Ty T2 T3 T4
s
o t T
S Injection Early Detection  Injection Stop  Locating and Planned Injection
$ Start Time Time with Early Time with No  Detection Time Stop Time
= Detection System COj Leakage with Conventional Monitoring
s Detailed Site Characterization
= ‘é The Early Leakage Detection System
3
=)

S L AWRENCE BERSKELEY MATIONAL LABORATDRY S

Bl 26 & % iRk R 2
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3.2.1 EPRI Advanced Coal f§ 4
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3.2.2 EPRI %22 # W SECARB  F it 1 iv§ /i

SECARB(Southeast Regional Carbon Sequestration Partnership) @ i £ K
R T HE o f FER A e A Reho § LS FapM 1 7o p o EPRI
pREs s f -a > 2 @ (Southern Company) » ##32 James M. Barry %% & =

ARF TH CCS 34 % o Barry & e iz*tfede® B ¥ Mobile Pet > ¢ 2 7 B2
o RFTFEL 2,60TMN 3% CCS h s ek EWmadn i
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Anthropogenic Project Team

Capture

Transport

Storage

DOE

-

T

Permitting  Plant Integration Site
& Construction Host

Mitsubishi Heavy )‘
Industries

mrsumizm

$0. STATES ENERGY BOARD @

] =

1
@ENTFHX

Down to Earth Down to Businass:~

ELECTRIC POWER
RESEARCH INSTITUTE

=P

NEPA Preparation

Advanced Resourc A

I\ Inter
'—|—| = N |southern ntemationa ne.
& ‘-':" ep Natural Gas
Design Technology ~ Advanced S v aniPasocompany
Provider Amines l r T T T I 1
L uic Reservoir  Geologic Field Public MMA
Permitting  Modeling ~ Modeling | Operations ~education/ ~ Activities
EI:EI ELECTRIC POWER Denbury outreach
RESEARCH INSTITUTE DRI
Resources
— Resourses DR
'—'—l Resources
Economic Knowledge 3¢ Party o
Evaluation Transfer Evaluation Pipeline Pipeline Field
Design Permitting &  Operations
Construction Site Prep/
Field Drilling Site
Operations Contractors Host
— | | secmc rowee
EPI2I | e e
©2011 Electric Power Research Institute, Inc. All rights reserved, 38

] 29 Anthropogenic 3+ % B 15 & 3k ]

. i L

« Characterization Well D9-8#2
started 31-Dec-2010

—32 days to drill and install well
—Total depth 11,817 ft (3,602 m)
—98 feet (30 m) of whole core
—45 percussion sidewall cores

—Well logs (Triple Combo, MRI,
Mineralogy, Dipole Sonic, CBL)

« Two injection wells to be installed
upon receiving UIC permit (Q4 FY11)

Geologic Storage Update

NEPA/Permitting Update

[

Rig on location at well D9-8#2

* UIC permit application

— Submitted to Alabama Dept.
of Env. Quality

— Updated with new data
* Environmental Assessment (EA)

— Mitigation

« 3 mi of wetlands (wetland
mitigation planned)

« 23 gopher tortoise burrows

— Permitting/consultation
« Fish & wildlife service for the tortoise
« Corp of Eng. for wetlands
« SHPO (State cultural/archeological assets)
« Storm-water construction (BMPs)

‘Gopher toroise: Photo courtesy of Sauthern Company

{ Characterization well successfully completed January 31, 2011 ]

[ Finding of No Significant Impact (FONSI) anticipated within days ]

201 Bectic Power Researeh nsute, . Al igtsresenec, 43

ErPrRI

ELEcTRIC POWER
RESEARCH INSTITUTE

] 30 Anthropogenic 3+ & CO, 3415 #-4k H¥ |4 4+
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Transport and Storage Project Costs

Phase Il Anthropogenic Test

Dollars Percent
Storage
DOE Share $28,691,330 |76.14%
Non-DOE Share $8,990,057 |23.86%
Total Value $37,681,387*
Expenditures (12/31/2010) $2,274,513
Transport $8,000,000

Project expenditures to date are within Budget ‘
BP4 funding pending DOE approval

EPRI |,

W rights reserved. a5

] 32 Anthropogenic 3+ 3% = ¥ & ¢ ﬁﬁgjg 2GR AR

3.2.3 EPRI % AEP Mountaineer 7= § & Fu3* Fat w1 T 4
Mountaineer %% T fa =3 ® 3 8P » Hd ad L LTV 55 (New
Haven, WV) o % R Ri% & 2003 & 3432 BMI 2 pMfF# E -2 FiE (7

P
Mountaineer T fy2- 3 FaF# > 7 R #  FiE 2> DG ¥ 302 §F L pe

ﬁ@mﬁwﬁeﬁﬁ%%F%%Mﬁ%?ﬁﬁ% P FERLT B Rl g RN E oK
HEA - SFRET,800 mRoseRun i # 0 ¥ - BRI GIFER 8,200 B

Wi Copper Ridge B# » H QIR EFI F o EangB EA -

Mountaineer 7« = % i Fit 33 & RFIA 0L x> 3B fhd e
Bl H¥ AEP-1 £ ZA$&*~ » %% 32 ~ Copper Ridge B & » AEP-2 # & # b1
» RoseRun#j # > ¥ gB~= ¢ £ p|2 > & wlbhsl s MW1-MW2 & MW3( 4R @ 33) -
FRLEEP(HRER3)E A > TR EAZBERE I CEHRE Y A

v

L HIEER BT AT ERY P R B R 1R
PHRATREHR cHABBEET R RIS R E TOREREE O BLN D F

PRRETEH A BRI 2 F PREBIFY FRE i e~ 2]
MR DRI EEICRREER > T 2 F PR BRI P RS TEE
BIF AL RE T R AR T BB ARTE S A > @ L~ Copper Ridge B # (AEP-1 #)
LRI i > 2~ Rose Run 7 (AEP-2 2 )@ /Z 2] 72 4o3gdp > 3T k5
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Site Layout

Injection wells:
AEP1 & AEP2

Monitoring wells:

MW1: between injection
& town

MW?2: between injection
& river

MW3: close to injection
& monitor plume
location

ErPRI |

® 2011 Ewetric Power Research instiute, Inc. All nghts resenved. 48

®] 33 Mountaineer 7 § T fud Fafiz & 2 2R

Implemented Extensive Injected CO, Monitoring

e
CO, Pipeline

#MW-1 Slipstream Capture
wws (CDER : Mw-2 B o o
ERER €oED C0; Sapture Injection Well Monitoring (A)

— Flow rate, pressure, temp.
— Annulus pressure

— Corrosion

— CO, product purity

Surface Leak Detection (B)
Shallow groundwater
monitoring

CO, Tracking and Caprock/
Confining Layer Monitoring

C — Fluid sampling

D — Wireline logging

E — Pressure monitoring

F — Cross-well seismic survey

ERR) | oo
= RESEARCH {NSTEIUTE

© ZUT1 CISSINC FOWST KEESATEN INAIRAE, INT. AY TIGNS ESENVED. 51

® 34 Mountaineer 7 # & B F ¥ R iLani » CO, & Bl
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3.3 ¢ 2Am* F 2 F %2 i AiE - 4pin R % 3 (BENSON LAB)
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Fl41 Mountaineer Fi & 5 %3 B 1% fj 4%

Mountaineer = § *BFEB -k k5 # 4

Mountaineer CCS 3= % i 2007 & A2 B 423030 3+ 22 ¢ S A4 fp i35 v
S > 2008 £ Hu e 1 B4s 0 2000 £ 9 ) B RTE S F e FE 100 B
e PE I O~ o At orw A EE T AT R TR EINRF 2 UIC(Underground
Injection Control)3¥ v o Fypt > T L&M= F L pT » R 2 AR A 12

i {7 AOR(Area of Review)it (T H#t: 5 » NFFH - §F P REEL BIe HF (LR
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Mountaineer CCS PVF Project Tour- Project Overview

AEP CCS Project

Underground Injection Control Permit

@  “The Area of Review (AOR) is to be, at a minimum, the anticipated
size of the CO, plume as modeled or calculated from the injection
volume and the characteristics of the injection zone.”

ot

Conservative basis- Injection of 165,000 metric tons/yr of CO, into a
single formation for 4 years = AOR at 3,490 ft from injection well

STOMPCO, Simuiations Showing CO, Saturation
Time =4.000000E+00, yr

Rose Run Sandstone
i i 1

Copper Ridge “B-zone® §i
1 T T
2000 4000 G0N

Radial Distance From Well, It

RNIG

Bl 423~ - % iLw\@ﬂu\iﬁ‘f{ﬁ;—L%

B 43 Mountaineer 7 i 2- 2 §f (SC) ¥ % i 5 ~ " ©) 3 L frig th R
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] 44 Mountaineer % A2 1300 F # X (MW)A2 -7 (SC) 245 46 Jeife 45 7% 0 % R 4%

Mountaineer CCS 7 4¢3 5 8 - Hat g £ = § B F Hpmrd s Fafs 232
73+ 4 o Mountaineer = 1300 MW 2 2% @ Ay > #% /it * 3 - L Rh shp et 3
SCR # FGD %7k %% & < “L§ &g FGD (54— 33T § 144 (Chilled
Ammonia Process » CAP) 2 s ifedgiz 2 L f ¥ e § ibat (SRB45) CAP# 2
GUELF ¢ 80 1 90%s F R RIZE R F B DL Ak o

CAP P 12 & 5ol » ‘T 5 FGD & " SOx 1 4 i 3 -k ik i 2 R sl 12 8
MR RS RE R B Y RA B U E e § R e A S
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FERARE o
P Mountaineer 7 CAP £275 14 B e 4 5 o o] ot o 4 o 2 P4 B 4240
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B145 Mountaineer CCS3+ 4 2 d ‘T3 517 % § 1 FGDE & -

Mountaineer CCS PVF Project Tour- Project Overview Mountaineer CCS PVF Project Tour- Project Overview
AEP CCS Project AEP CCS Project

Alstom’s Chilled Ammonia Process Storage Wells & CO2 Pump

Water Clean
Up Column

Inlet Fiue Gas Supply
Clean Flue Gas Retum

o ALSTON =g ' ALSTON
46+ * ALSTOM = 7 % {14 % i (Chilled Ammonia) 7452 3 = § * s B L 4c1’§§ﬁ]§; EIPNE 5 3

Mountaineer CCS 7w # 3 p 2009 #4283 7 = FHaT 455 27 2,500
M BT M TRR KRR o AFAET R Y IR é‘,ré»iﬁgz;* Yl s CAP
AER > THIZEAZR - 22T o Bow CAP AR A A1 5 2 ¢ A fR Ao AL H SR >
TRR YR BT P RS EREL TRV I AFELER > F
P 3 2015 & ik e 235MW chRLAEL BoF 4P § AL 150 e A
R 2 BGRTE M FT

Y
Wi

% Do R - PREA (v 4 MRl TSI R E
AHTRE R BE Tie- BRI B AL CAP 2T R AT
:k:to
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Mountaineer CCS 7 4 34t % i » 4ol 43-52 - Mountaineer CCS 7 4 3
A TR AR ALREE GRS ETERPLARRERT R R

(Jﬂ

o R P RS .
Mountaineer CCS 7= jﬁi}%—; CAP #2 B wxz2. = § "B E G4 RIS EL > &
L N ST

— %

TeAR A T RAARR BILF 3K % 0 ST FHE TG
AREHEEEYE CAP 2EIRAEZTRARIPAE ML HY - BAEE R
PR T R W AT o

Mountaineer CCS PVF Project Tour- Project Overview

AEP CCS Project
CO, Pump and Flow Meters

€02 Booster Pump 125 HP
centrifugal 78 stage 1500
st suction up to 2800 psig

P amsgica
-l Eiceraic

POWER ALSTE"
Bl 47 = % "B~ RE R AIRG Rl 48 Mountaineer 3+ % 532 4 771 » & 5%

Tour- Project

Mountaineer CCS PVF Project

AEP CCS Project
CO, Injection Wells

Formation 8,300 ft
below ground

3 wesTlnghDus& . I Formation =7,800 ft
COMPANY below ground
IOGK, TEXAB \

ALSTOM

W49 #omii» & 54 5 2 <~ (TECO)S & 50 & rin AEP-12 AEP-2 ¥ 4 %%
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BSOSl 4B RRE2I 2 FRKA B 5271 » ¥ it 2 R (MW3)

3.5 B #E e AT #r(BMI)

bk &7 7 #T(Battelle Memorial Institute - #§ £ BMI)#_% @&k 7
MREFRSELFE 21929 & 2 by JUE Y P E o i 0 BItR 2
Bleh 5 & chB 5% (2B H 53) o BMI i & chfre p B 8-fL 8 o5 i 8 2 4]
FMAOBFEERY 0P FTAND RE~ KRR AHKN 22,000 o “ﬁi?’?ﬁfzﬁf]‘#ﬁ’f#
BERADTFEORFERTEG > FELHIGI REAEFFAFL R T HR
FRerE 72 B AEINM o 0w 5 R RE 2%(National Security) -~ iR/ %%
8./ #4214 ¥ (Energy, Environment and Material Sciences)£ B % 2 E41 5
2% (Health and Life Sciences) @ ¢ =t %3¥ ;&6 eh% R Neeraj Gupta £ L £35%
PR RN o BMI YR ERARINERE T BRI %RE > EY ¢ FF L
BROOKHAVEN NATIONAL LABORATORY #* LAWRENCE LIVERMORE NATIONAL LABORATORY

A5
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Bl 53 %3+

i&#H OSU % e BMI 43,30

BMI %2 % RiT# CCSH M 2% 1 iv% b

FRENDCCSHEAFTR S 0 2R CCSRBPIERGE B 2 Riv /AN
y4m > po 2 E Ry RHA S B RSB EH P 2% (Regional Carbon
Sequestration Partnerships # % RCSP) 4 %4 % BIG SKY -~ WESTCARB ~ PCOR ~ SWP -
MGSC ~ MRCSP ~ SECARB % (- R B 54) o % Ric iminRy| g BB & A~ 5 =
Fepo B¢ 2003 & 1 2005 # 5 4w HaérEre 02000 & 1 2010 #9432 20 B
HipESk & 02008 £ 3 2017 ERlE- ALY B2 ROELFERYF T
FAR £ H5 22 0S8R -BM p RGP i ip M5 (LR B O0)F 4
51 %38 > » % i (DMountaineer 3+ % ~ (2)FutureGen % ~ (3) % R i kN
MRCSP ~ (4)Global Energy Technology Strategy(GTSP)#2 (5)x % %
% o
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ﬁm -
Regional Carbon Sequestration Partnerships Gaammanes Recent Growth in CCS Projects e

Developing the Infrastructure for Wide Scale Deployment Battelle’s Field Test Participation Examples
(Source : US DOE)

Seven Regional Partnerships g b
400+ distinct organizations, 43 states, 4 Canadian Provinces 5 d/ \ {ENWD/Big Sky)

Characterization Phase (2003-2005) Holland BRW.

Site Characterization
I Found potential for 100's of

Ohio Stratigrahpic Well
(OAQDA/ODNR)

Search of potntil storage

ocations and CO, s years of storage

AV

Validation Phase (2005-2010)

16CC, Edwardsport 1 o R[_E Burger
20 injecton tests in saline formations, depleted o, {Duke) 0 (FursiEnergy)
unmineable coal seams, and basalt

. 4
N P - o
e 7 A A 7 Y ok 5’ O ot 3
. K oy S ——— ¢ Mountaineer
. +) € { . > N
- * Engage regional, state, and local governments. Development Phase (2005 -2017 ) q “'4 5 - (AEP )

* Determine regional sequestration benefits iAol scaie . \ s Wy

. injections (over 1 ||ammy awnersmp ok T S o B

Baseline region for sources and sinks o ety | understanding O e — :
* Establish monitoring and verification protocols.

« Address regulatory, environmental, and outreach issues
« Validate sequestration technology and infrastructure

Bl 54 > % % - 1 RCSP i s 7 [ B 55BMI %22 > 2:i7#p CCS3H & 2 b %1 iF

MRCSP(Midwest Regional Carbon Sequestration Partnership)i® ¥ # [l ¢
EEHC AR % SN S B RS i S \@7@m\§wﬁﬁﬁ$ﬂ;
MNP a2 v%d 4 B “%szj—ﬁ o ¥yezAE A AFaP \E{FTEE i+~ B2
T4+ 41 @ H = > MRCSP =g $ ¥ =5 BMI -
MRCSP % — F#&(Phase D#F xR} 2477 RPN - § PR RS T
R E 2SS o % - Ff B (Phase T H R hEEZ B » A
FHREEFHFEPEER ¢ FRIRVPN hRF 122+ (Michigan Basin) ~ ®7
BN enfe kade 22 2 (Appalachian Basin)#? % % 7R3k & #(Cincinnatic Arch) °

FFCEEA(H- F I - FeEo F e TR T o % = FFE (Phase 111)3*

HFEF IRV R AT R AR GANBEFD T RERE
MREEOBER - F RO FI e EREAL- PEMoF LR A nk THFF N
FE BLFAEN300 B+ G - &5 300 =Mt Simonw;g/a; s L ozl

7 (GreenVille)TAME ¢ figf* 1 By » %1 * &4 25 1.1 fasch e it 2804

P35 12% 0 %33 5 %) 50~400md » /A F I EH— v A~ F A o FplY
TARBIFREFT S RRERE ~ F R B TR ATE B L F PR R ERE

2

TR OEEFANF RO 2ERBEER -
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BMI %22 £ R CCS A » 357 ¥ 3
BMI %A Mountaineer {7 - % i“g/x = > » 2 RNEFE 5T 710w
(region 5) 2 Alabama iﬁziﬁ%r‘%%‘r%fi (Alabama department of Environmental
Quality)# 1 7 ;2 » ##4](Underground Injection Control, UIC)3* ¥ (Q4FY11)
2. ¥ 3 kg UIC L%EJ*MF R F PR LRGRATREEN
EEFTE v iREZF PRI NPE
Dr. Gupta B Glsip? = § i @1 » 377 Y G A2 (SRR 56) © F

ARIFFTERIS 20 EHFL TR 1A > 1 TR 5 > P ERGFHF LR
FHEg

FREFFHDNUIC Class V a5 v ¥ > B d ERBEFFER AL INE » 2df
il RER R A PHER R .ii';%f#fr;ﬁw » F B EL LD
B30 % FAEER D REFFEFT TR FRAINET o FA0F

MRS > PV REFF MR AT RRNEI NS FAFEFTCH 203 0
103t ifﬂi*é’iﬁlﬁiﬁ-%‘@ FEPLNE o T OREERIRRE ST LM
HHFV O REELLI T FETRIFT O 2 000F PE e EREFEF

#UICClass [T #&4&3% v » m#ji » 1 (v 32 7 ¢ # 32{72 » 1 1% - Dr. Gupta
I*P NE 2 F PRI ERY > d RS TRBEFRF PRI BIKRFF L
»LOERIZ 2wk > BmRiE N2 bR dEL B o
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Battelle has Completed Injection Permits fo-

Several Sites - MRCSP Michigan Example

- ~
Apply to ,/ MDOGD \ ( Apply to USEPA

Develop project | | MDOGD foroil | f permit }_, Drilling Region & for

plan production well ‘a\ i UIC Class V/
permit L . / permit

/—Lﬁ

\ / \ \,
/ | \ _ N/ N \
Pe”j{"t A //Pubilc Comment\ /  permit \ y N/ Injection s A
applicationis N\ period (at least ( issued (or >/ endhieot authorizedto >
reviewedby A\ 30 days) on draft / denied) A\ demonstrated KBTS
USEPA / \ \ ) / N ,/ \\ ommel s/
7 / \aecnsmn / N N AN 4
/ / \
Includes coor
agencies and statutes: \/ terminates permit '\
- Endangered Species Act (U.S. Fish \_ (well is piugged) //
and Wildlife Service) N /
- National Historic Preservation Act
{Michigan State Historic Preservation ([~} { | | /T \
Office) ecton i Apply to / isePars
-Wild and Scenic Rivers Act ) o ‘d % USEPAtoplug fe===r—( ccz;\‘vcerctf perﬁntx
-Coastal Zone Management Act il or convert well s ’/
(Michigan Coastal Management |
Program .
State issues ™
SN P L { o
Key LseparS> (¥ ) Completed  Inpogess  Future { erodustion
N 7 - e

Bl 56 BMI % == MRCSP Michigan = % f* gz » 357 %2 v AR

SFRATR TR AEFTREIHC2#H 2z @ aKwT e

£ Riv Rtz B g REmE % 3 (NETL) 443 CCS 2 R 8 227 T =
F a2 A g B2 dry 4 (Public Outreach and Education for Carbon
Storage Projects) | (BB DLH7)» ¥ M1 % - Kk v P o gt p 3 B4y
et CCSHANFHFEHEENIEL IR VAR SN el R A S U
BRAAL X poaky BeKkT ARG M CCS @i B o AL g i

- BAEA TG a4 ey BRI
S R B2 1 TR (A o

W R T RGP RPN R 0 DR M R
B

N A

ES IR NI o

“ >__§\\ = b
B>
i
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EF AP RS e R ARy BEELAR
) ﬁ'_# “‘L%_ 5&1"}%& o
ALp 2 n O0S P HIRAFRE  TRFLEFAREL L1 Fe 25

6. fiFi i

FarTh R I0FARELLHH B 00S TR A REBEARERE 5
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HE- P EEREE ARy B2 K & (Integrate Public Outreach with
Project Management) e

H A= tE 25 chy BRI (Establish a Strong Outreach Team) -

A= R M AT E A B K (Identify Key Stakeholders) e

H e 1 F A R A & (Conduct and Apply Social
Characterization) -

HAIT g BB iEidr 4 (Develop an Outreach Strategy and
Communication Plan) -

HaE g B MaER L (Develop Key Messages) -

HF= Al EARE Pz 7 @448 (Develop Outreach Materials
Tailored to the Audiences) -

BB EFERSF ERHEFFEEAOFREFEE R @354 (Actively
Oversee and Manage the Outreach Program throughout the Life
of the CO2 Storage Project) -

HAL CEHe @i AR ke z B2 %1 (Nonitor the
Performance of the Outreach Program and Changes in Public
Perceptions and Concerns) -

H AL Y - R &cd ARz @353 (BeFlexible - Refine the

Public Outreach Program as Warranted) -

A 5-AIFe R o220 F 2 A# > PP FE T Medl s
ME2gfe $IAIF-AH2 g B F P22 BUEELEF P
P EYARMIRE - 5 IS AR e @R H 29I M 2 F R

.

FERaR R
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Proactive Outreach was Key to
Successful Execution at Each Site

B 57 - §F MRHGFHEMEL AR @e KT
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