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What is MIDCARB?

* |tis aresearch consortium composed of the State
Geological Survey's of lllinois, Indiana, Kansas, Kentucky,
and Ohio, with funding from the US Department of Energy
through the National Energy Technology Laboratory.

« The main objective is to evaluate the potential capacity for
geologic sequestration of Carbon Dioxide in the member
states.

* Obtaining realistic estimates of the potential amounts of
carbon that can be stored in geologic reservoirs, and the
locations of these reservoirs, is of vital importance to
establishing this technology.



The MIDCARB Website

* To share the results of this research MIDCARB has
constructed an online distributed Database Management and
Geographic Information System for analyzing the spatial
relationships and technical characteristics of large point
sources of CO, and geologic sequestration options.

* The data presented on the MIDCARB web site actually reside
on the local computers at each state geological survey.

« The MIDCARB system is the first DISTRIBUTED system of
natural resource data focused on CO, sources and potential
geologic sequestration sites.



MIDCARB

Primary Geologic Sequestration
Target Reservoirs
Qil and Gas Pools / Fields
*Coal Beds
Deep Saline Aquifers

*Unconventional Reservoirs - tight gas
sands; organic shales; solution salt
cavities, etc.
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J.ﬁ.ddress I@ http:/fabyss.kgs. ku.edujplsfabyssimidcarb. co2_calc, aquifer j 6o

Al
MIDCARB | Calculators

Solubility of CO2 and Volumetrics

Click on any "Update” button to refiesh all of the calculations.

step 1--MWodify Acuifer Temperature, Pressure, and Salinity as required.

‘ﬁqw'fﬁr Temperature | |9EI j |Degrﬁﬁs F
‘ Leputer Pressure| |11EID j |psia

= alinity I__l
Wall concentration 200,000

Lipdate

Ppm

|SCFfbbl Water |1b bkl Water |sn:£i‘|:u—ft |11::uSJr cu-ft |1b sfacre-ft |tonnes.l' acre-ft |m|:£ir acre-ft
| 165 | 192 | 204 | 34 [148593 | 675 | 12801
\(with salinty correction)| 71 |82 | 126 | 15 |638%5 | 280 | 5505

202 Solubiity

Step 2--Feservor Volumetrics. Enter aquifer parameters to deterrmne CO2 sequestration volumetnics,

Eeservor Thickness IEEI teet
Eeservor Avea |12E|EIEI acres
Porosity ||E K

| | 84,546 MMCF CO2
sSequestration W olume
| 4,462 |tonnes * 1000

Lpdate

&] Done [ [ |4 mternet

[l

Data on CO2 properties from: Practical Aspects of CO2 Flooding, SPE Monograph Vol. 22
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P Back - = - @ i | @58arch [3e] Favorites @Histnr‘;x | %v =] ~
Address @ http:/fabyss kgs. ko, edufplsfabyssimidcarb, coZ_calc . wolume
Step 1--Iodify Feservor Lemperature and Pressure as recqured.

|Reservoir Temperature ‘ |1EIEI - |Deg,;rees F

| Eeservoir Pressure ‘l 1200 | |psia

| Lpdate

Step 2--Eeservoir Wolumetrics.
Enter reservor parameters or skap to step 2a

Eeszervor Thickness |1EI feet
Eeservor Avea ||EJ1EI acres
Porosity |1EI K

|Seque stration Wolume | 293797 |metﬂ'|: tonnes

Update

Step 2a--Eeplacement of Produced Fhad (Cdl),
Enter produced fluid

| Barrels Produced |1 aoo |M:E':-O

|C02 Sequﬁstarﬁd| 580 |tonnﬁs*1000
| | 1.0 MMCF
| Update

Step 3--YWolume of Eezervorr Needed to Sequester a Given Volume of COZ

| Wolume of CO2 I?EI ‘:Mi]]ion Metnic Tonnes

|Reservoir Wolume Eequired | 152,517 |a|:re—f|:
] Dare [ | |4 tnkernet
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Compilation
Guided Tour

Map Layers

Select Adive Layer

IM - CiO2 Sources -

CO2Z Sources
Infrastructure
Base
Petroleum
Coal

Geology

L
L
L
L
L
]

Aquifer

Non-Conwentonal

ﬂ AutaRefresh Map

w oMo —35 % 00

© MIDCARE: 2003
@ Map Coordinates: 1054259 meters (Eask), 3939576 meters (Morth)  [UTM Zone 16 MADE3]
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Field: |ANNUAL_COZ

Cperator: = =

Value: |100000

Get Samples ‘

And or
mot | (| |

| Add to Query String I
|SEQUESTER.DBO.KY_COZ_S

Execute ‘ Und0| Clear|

m oL o —S% o>

L

| B
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VMidcarb Maps
\ Five State GIS
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Guided Tour

Map Layers

A Quetry;Selection Results - Microsoft Ink

;I. ; Query/Selection Results - Microsoft Internet Explorer

20 featura(z) have been identifiad in layer KY - CO2 Sources

ec | ID PLANT
2 |Big Sandy

Cane Fun

Cooper

B Wilsan

Dale

E W Brown

WOl 0| T | |

East Bend

] 10 |Elrmer Smith

] 11 |Ghent

0 |12 |Green River

1 |12 |HL Spurlock

2 |16 [HMP&L Station 2
2 |18 |K C Coleman
4 |22 |Mill Creek

5 |25 |Paradize

& |28 |R A Reid

T |29 |R O Green

2 |20 |Shawnee

Q |31 |Trimble County
0 |2Z2 | Tyrone

COMPANY_MNAME
Kentucky Power Co
Louizville Gas & Electric Co
East Kentucky Power Coop Inc
Big Rivers Electric Corp
East Kentucky Power Coop Inc
Kentucky Utilities Cao
Cincinnati Gas & Electric Ca
Owensboro City of
Kentucky Utilities Co
Kentucky Utilities Co
East Kantucky Power Coop Inc
Big Rivers Electric Corp
Big Rivers Electric Corp
Louizville Gas & Electric Co
Tennessee Yalley Autharity
Big Rivers Electric Corp
Big Rivers Electric Corp
Tennessee Yalley Authority
Louisville Gas & Elecric Co
Kentucky Utilities Co

EPA_EDR|MIDCARB_ID

13532
1262
1284
£223
1385
1355
&018
1274
1356
1257
e041
1282
1281
12e4
1378
13832
G639
12739
&071
1261

KY1353
EY1363
Ev1324
EYEBZ2
KW1385
EY1355
EYE01E
K¥1374
EY13356
EY13357
Eve04l
Ev13e2
Ev132l
EY132e4
KY1378
Kv1383
EYEG3S
KY1379
EYE071
Ev13el

FIT0Z10
23594857, 407
1225466
2084165
1240120.041
2784251.377
S19e24e
23398229
12309771
263620
E853526
2490623
23113592
078842
171340352
2916832, 4632
2447715
10433320
2920303
174074

|1

u]

[ e O e O e e O s e O e e O )

u]

o|lo|lo|lo|o|o|0|O0|O0|O0|O0|O0|O0|O0|O0|O0|O0|O| O

99,7524
28.4184
99,8742
99,9972
99,7429
98,8112
99,7872
99,8949
99,9279
99,8026
99,9443
99,8112
99,2476
99,4622
99,9247
98,8172
99,8855
99,2476
99,901
100

0,247¢
0.0032
0.1237
0,00z22
0.2571
0.2217
0,212z
0.10351
00821
0,1974
0.0557
0.1z222
ul
0.3949
0,015z
i.1228
0.1145
0.1524
0,099
u]

AMMNUAL_COZ2 AMNUAL_CO AMMUAL_MOX|AMMUAL_S02 |PERCENT_COAL PERCENT_OIL PERCENT_GAS

ul
1.5784

0,957

oo oo O

0.1524
0.1429

o|lo|o|lo| O

TYPE
Elactric Pow:
Electric Pows
Elactric Pows
Elactric Pow:
Electric Pows
Elactric Pows
Elactric Pow:
Electric Pows
Elactric Pows
Elactric Pow:
Electric Pows
Elactric Pows
Elactric Pow:
Electric Pows
Elactric Pows
Elactric Pow:
Electric Pows
Elactric Pows
Elactric Pow:

Electric Pows

gy MTOC &RE 2113




55 @ htkp: ffhercules. kgs ko, edufwebsitefmidcarb MIDCARE _MEW viewer . hkm i Lff’)

Midcarb Maps Ve PX 1=% Y1z 1
A Five State GIS —— -
Compilation
Guided Tour

Map Lavers

Selact Adive Laver

OH - Qil and Sas Fie., =

CO2Z Sources

Infrastructure

Base

Petroleum

IM - Petraleurm Wwealls

IN - &

K - Petroleurmn Wells

K - Petroleurn Fields

B0 rmi

p Coordinakes: 591325 meters (East), 4268872 meters (Morth)  [UTM Zone 16 MADS3] |ﬂ Internet




CALCULATION FOR CO, SEQUESTRATION
VOLUMES IN OHIO OIL AND GAS FIELDS

)=pco, X h x a x ¢ x (1-Sw)/2200

) = Sequestration volume (metric tonnes)
co, =CO0, density (Ibs/acre-tt)

= Net thickness (feet)

= Area (acres)

= Porosity (percent)

w = Water saturation (percent)

200 (Ibs) =1 metric tonne
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FACILITY_ID | FACILITY_ID FACILITY_ | FACILITY_OWN [LAT_LONG oy e LATEST_Y .
ATITUDE | LONGITUDE | FACILITY_ID _EGRID _EPA FACILITY_NAME TYFE ER_NAME _SOURCE APACITY_ | E_COMEU EAR Co2Z_
MY STED

DAaYTOMN POWER &

JRE02% -G An02e B0 0] OHDO00724310 | KILLEM STATIOM uT LIGHT COMPaRY  |EFPA& EEE. 45| Coal 2002 3
BUCKEYE PO'WER, |

40 26222 8064261 2828 a 021264 | CARDIMAL uT MC EFA 1823046 ) Coal 2002 a:
OHIO EDISOR Cok

40530873 80BN 2866 0 OHDOOHOTPEZEE | W, H. SANMMIS uT FAaRlY EFA 2463.15) Coal 0z 1
OHIO POWER COM

3959087 -BETAT 2872 a 02097 0| MUSKIMGUNM RIVER uT FAaRlY EFA 1529.61( Coal 2002 2t
TOLEDO EDISORN C

4 EIZE -B343TE 2878 0| OHDO00E21383 | BAY SHORE uT OrAP ANY EFA 2TE0| Coal 200z 1
CIMCINMATIGAS &

IR.8E3E9 -84 22861 E013 0] OHOO00EESS | WH ZIMMER uT ELECTRIC CO EFA 426,62 | Diesel Cil 200z

OHIC POWER COM

B934T -22.11584 g0z 0] OHOO00ETETTE | GAWIR uT Py EFA 2600) Coal 200z 1
CIMCIRMATI GAS &

329966 -0 20806 2820 0l OHDO00 24227 |WALTER CBECKJORD (UT ELECTRIC CO EFA 1432.9( Die=el Qil 2002 EE
CIMCIRMATI GAS &

3901306 -0 30305 2832 0l OHDO00 24245 | MARIFORT STATIOMN  (UT ELECTRIC CO EFA 1857.25) Die=el Oil 2002 5,
CLEVELAMDELEC

4190333 -B0.FEEET 2835 0l OHDO00Y 72764 | ASHTABLULA uT TRIC ILLUM CO EFA 2680 Coal 2002 14
CLEVELAMDELEC

1150417 8205 2836 a 2836 AVON LAKE uT TRIC ILLUM CO EFA 204 Coal 2002 4
CLEVELAMDELEC

4167023 -8147916 2837 0l OHDO09451E0T  |EASTLAKE uT TRIC ILLUM CO EFA 1289 [ Coal 2002 B
COLURELS SOUTH

4013417 -2Em 2840 0l OHDO00MEESE | COMESVILLE PLAMT uT ERM POWER CO EFA 2174.9( Cioal 2002

CIMCINMATIGAS &

JRE3ZEN 839389 2850 0l OHDO00721407 | LML STUART uT ELECTRIC CO EFA 24408 Coal 2002 15[

96,23
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ile Edit Wiew Insert Format Tools Data Window Help

P33 =

A E C O E F G H || k. L P M ]

IELDL | FMT | ciein mamE | DEPT [NETTHIC [ TEMP [PRESSUR |[POROSIT [YEA | S| Wo. [ACRE| Ho. |COZ_DENSI|COZ_SEQ_VOLU|T
1] N - H K E h i B | %W | Well= 2 Paonls IY MF T
160| CLNN | LAFAYETTE, WEST 3304 L 1300 o I L RS 3 1331556 5 643,156
161| CLNN [ MORGAN RUN 4017 2l 100 1200 0.08| 1ar2| 21 53| at20 5 10037205 2,432,725
35| RSRN | BALTIC £330 [ 130 200 0038 1965| 20 543| 100505 12| 19388556 277,770,147| G
367 | BKMN | BAKERSVILLE 7050 0| 130 2200 0.5 13a0] 20 03| 13377 3| 13053376 13,673,135

214,932,078 OIL ONLY
PAetric Tonnes=
mesville 2002 CO2 output= 2013733
MONROE-COSHACTON

1004 CLWN [ CON 3336 12| 100 1600 0055 1307| 40|  saa4|  resn ] IR s P 1,013,543 | C
1013 CLNM | GRATIOT-NEWCASTLE | 3000 15 a0 1000 oA 1324 30| T043| 177216 sl 6220363 63,134,513 0
1036 CLWN | PHILD CONSOLIDATED 4650 1 100 1400 o0es| 132a| 30| 1863 164360 1| me3z0ss 105,264,356 0

1042:329,135(T
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Query = ]

laver OH - Oil and Gas Fields

Field: | SEQUESTRATION_WOLUME - |

rator: = =

alue: 100000

Get Samples |

and or
not | (| |

add to Query String |
bS.P.'-.-'GF‘RODEF‘T == 3000

Execute I Lln|:||:|| Clear|

\/

Ry

100 mi

tart || | 1] @& 2 i Inbox - Micra.... | [E]Microsoft Po... | &IMDCARE Ho... |[ € Arcms vie..  [EMaosoft Bxc...| Elqueryiselecti.| | S @R @A 11s




OIL RECOVERY RESULTS IN SLIM-TUBE EXPERIMENT
WITH CO0, DISPLACING COPPER RIDGE SS OIL SAMPLE,
APINO 3416925035, AT 107° F

1.0
- 0.8
- 0.6
0.4
m— 1200 psia
1400 psia
0.2 = 1500 psia ——
1600 psia
0.0 1 T T T T T |
0.0 0.2 0.4 0.6 0.8 1.0 1.2

CO2 Injected (HCPYV)

MMP 1s about 1500 psia, based on the trend line and the definition of
hing 90% recovery at 1.2 HCPV of CO, injection.
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nsoft Excel - Book1

T HO @RY | {BRT| v o |45 Mo - 2 - - B 7 U|SEE=E|[WS -
Edit Mjew Insert Format Tools Data Window Help
15 = =|
A, B C ] E F B H I J K L i I ] P
FMTHN_COD DISCOYER NUMEBEER CO2_DENS SEQUESTH PRLC
IELOIO PLAY I:IE_ FIELO_NAME |(DEPTH |Thick | TEMP | PRES | POROSITY Y_YEAR S5 DF_U'ELLE ACRES | No. Pools I_T"l' ATIﬂ:‘_E'U'DL ON,
1369 | KMOR BEMM EBRAMNMOMNS FORE T4E3 ] 10 200 015 1883 80 3 A 1 21r2aave A7I025.3195| GAS
1392 [ KMNO® BEMM FPLEASAMT GROVE E040 ] 100 2100 015 1994 B0 E LT 1 21444528 TOES40.3386( GAS
1397 | KMNOR RSHEMN ROCKERIOGE 4334 b1 an 1500 0.z 1993 80 v 4747 E 20564676 E212214. V16| GAS
1401 | KRS RERM COLF&: 41213 35 an 1600 o0z 1996 A0 15 1E15 1 206E4ET E 2113487 238  QIL
1368 KMOR RSRMN LAKEOTTO 4362 5 35 100 1700 0oz 18997 &80 13 28490 3 19960448 JEEI0VY B4 | GAS
1393 KMNOR RSRMN RUSH CREEK RIZ27 11 100 1a0an 0oz 1aaa( 80 15 13307 12 2040736 1728186137 | GAS
1390 | KMNO® RSHEMN FR&AZEYBURG BEZE el1] 100 20010 0.z 1989 30 133 16901 E 2139EE.2 272833675 GRS
1378 KROS RERM DORSET B0 35 100 2100 o0z 1830 &0 10 1687 21444538 2302173.997 | GAS
1374 | KMNOS RSRMN GRIGGS CORMERS 303 35 100 2000 0.0ns 13935 &0 3 403 1 21139668 B4 21363948 GAS
1377 | KMNOS RSRMN MAURSOM HILL h434 35 100 1300 0oz 1994 &0 12 1613 1 20795654 4 2134568066 | GAS
TOTAL POOLS 34 62,616,499

tart |J[gj£[$|

>

25

C0O2 SEQ Pote

1

50 mi

Elaei.. | [ DRBM 102
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Midcarb Maps =10| x|
. g =
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Compilation ) 0il and Gas | Specific Well--15-145-00788
. Well
Guided Tour - Database | . (oonp
* | |Oil&Gas T
APT: 15-145-00758 Location: T215 E16%W, Sec. |Spud Date: 21- Total Depth:
e OIL-cAS FIELD BOUND Operator: SUNRAY |34, C SW NW MW APR-1953 3852
- = R OIL SO TN 4290 MNorth, 4950 West, rom |Completion Date: |Elevation:
Field: Larned =E comer Plugging Date: 1996 KB
Lease: HATTSHEW Longitude: -59 07576 Status: OIL Formation:
] Well 1 Latitude: 38,1862
County: Favwnee
|
] Tops Data
H
. | Form. | Top |Base |Suurl:e | Updated .
| HEEENER SHALE 3389 | 15-4PR-1999
TORONTO LIMESTONE 3410 | 15-APR-1999 .&
LANSING GROUP 12500 | 15-APR-1999 %
KANSAS CITY GROUP (3734 | 15-APR-1999 ¥
SIMPSON GROUP 13811 | 15-APR-1999 L
ARBUCELE 13842 | 15-APR-1999

Eanzas Geolomeal Survey, Oil and Gas Well Database

Comments to webadmm@legs lonedu

TEL=httpffarwrwr kgs ko eduBdagellan/Qualifie dfindes hitml

Well Display Programs TTpdated June 10, 2002, Data added contmously.

L+ |

= -
[
[ 3




Isopach Map of the Mississippian-Devonian Shale
in the lllinois and Appalachian Basins

Compiled from data supplied by the lllinois, Indiana, Ohio, and Kentucky Geological Survays

S

4

FASA:
s
L
T
e
YA
s
i

Preliminary draft cormnpiled by
Brandon C. Muttall
Kentucky Geological Survay
for the
MIDCARB Project
www.midcarb.org

K3

The Midcontinent Intaractiva Digital Carbon Atlas and Halabonal Database (MIDCARE) Project is fundead by tha
DOE Mational Energy Technalogy Laboralory under cooperative agreament number DE-FC26-00NT 404936




Data Sources

I:l Oirdavician culcrap

I:l Agiifer exbent

— Aguifer thickness

Freliminary draft compiled by
Wilfrida Solano-Acosta
Indizna Geological Survey
for the MIDCARE Project
wwnw. midcarb.org

ISOPACH MAP OF THE SILURIAN - DEVONIAN AQUIFER SEQUENCE FOR ILLINOIS, INDIANA, KENTUCKY, AND OHIO
MIDCARE PROJECT

Data supplied by the llinois, Indiana, Kentucky, and Ohio Geological Surveys

100 Miles




i Structure On The Knox Unconformity

INDIANA

Contour Interval = 250’

KENTUCKY



5 |@ htkpsfhercules kos, ko, edufwebsite fmidcarb MIDCARE_MEW Mviewwer, htm

Midcarb Maps
A Five State GIS \
Compilation T
\f

QAQMefFOENSEHS S TOGR &

Guided Tour ) N {(
Query 5 i
er Hunton Aquifer Top Contour = [
| Op™=]
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— R _JI" - ;
Salue: |'3':“:”:| [ | A B 5 Ao A 1,
Get Samples | : - 1" . 7 /
e .
: ‘ W \E 71 FyICa
—_— o o — | —
and or ™, & L < R, al & 7 I*’
w0 | i S| A s L@ -
] : | . " 1S —L
L ot ] : X iy i
- a b i =
Add to Query String | 4 |8 A "_: f—rﬁ“ AL : LI fuf]
MIDCARE_GIS.MIDCARE_D i —Fhﬁ/ I \ i Iry
o R el I br
Execute | Llnu:lu:u| Clear| J—J--rl? JTL_ L E | "JT\L
@a_fﬁﬁiﬁﬁ A i~
G‘i:l P A # ‘Tl ;{-\“
D ) :
G 1 »
o 1o S i Eﬁ
o 300N sy - 3 ,
P& e v ak
~L ] kPR . [ v Qﬁ{éj /
O gy =< : I 500- o
. ...: 's:"": . _. } -J-: |l (‘k i'{"::cI _..i":f =
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Future of MIDCARB

Improve Data and Coverages; Temp, salinity, MMIP, etc.

Improved Distributed Management Tools
— Multiple Servers (Hand-Off to Local Server)

Modify the current MIDCARB Internet Map Server to
support additional states.

Educate decision makers and public on how to use the site.
— Feasibility studies

— Site planning

— Regional assessments
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