Seq uestratign )

Ca rboi
anagemen

m
@)
x

Multiple
Purposes

co,

Capture,

L~ N

° ‘|

 Pulverized

Coal

Critical

Methane






The Global Energy Landscape
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: IEA_WorId Energy Outlook 2008
+ World energy demand will increase by 45%

between now and 2030 \
4+ Coal accounts for a third o\f the overall rise



Energy and Climate

+ Anthropogenic CO,
emissions have

. raised atm. CO,
levels to 385 ppm

* + Atm. CO, correlates
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Climate
regulation

+ CO, Is taken up
In surface and
deep ocean, In
sediment, by
weathering of
rocks

+ Rate of CO,
rise Is
unprecedented

+ Uncertain
climate
response

Atmospheric CO

o

/

Uptake by the oceans

Dissolution of sea-floor sediments
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Kump et al. 2004



Wyoming’s Energy Landscape

+ 53 million barrels of Net Domestic Energy
o]] Export vs. Import

+ 2.1 trillion cubic feet
of natural gas

+ 467 million tons of
coal

+ 40% of US coal
production

+ Wyoming coal
generates 30% of
US electricity

Wyoming State Geological Survey
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Wyoming’s carbon footprint

+ Per capita CO, emissions:
+ U.S. 20.6 tons CO.,/yr
+ Wyoming tons CO.,/yr
+ Wyoming emissions per capita are #1 in U.S.

Wyoming's coal-fired power plants
produce more carbon dioxide In just .
eight hours than the power generators . . %
of more populous Vermont do in a
year. |

Seth Borenstein, Associated Press, 2007




t|ve position

oNn enercg d climate
+Leg|sla ifely &-

+ Pore spaa ownership, liability, unitization

+ Regulation |
+ DEQ regulatory authority, CSWG i‘lnanual assurance
mechanisms 1

i

4+ Science ¢
+ EORI
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http://bp1.blogger.com/_b1L4TJsE-38/RhWkAQdBooI/AAAAAAAAAYM/81YWXvqVVK8/s1600-h/CO2Sequestration.jpg

Geologic carbon sequestration

+ Essential elements + Wyoming’s situation

+ Porous rock + Many suitable saline
formations at = 1 km formations
depth 4+ Multiple caprocks

+ Saline water +Qil, gas, CO,, He

+ Impermeable cap suggest no leakage
rock

+ No leakage pathways
(faults, wells)

Figure 1.

Image source: Dan McGee, Alberta Geological Survey



Carbon

sequestration in Wyoming

k Basin® § Frannie - Recluse
ig Polecat @B : . L4
J Garland: yron. t

: _ ®Gas Draw

-Bighorn - itty
\ basine Jig Ho g, vder F:ozet
Basin Worend 1 & o Raven ol

: Bon: Johnson L ] >
Cottomy?b Creek River
Harlzog Draw @ il s
me Horse Gree: Hlllght Weston
{1 a.\)'lth(.lt

/ L]
"."' - ‘.Hnt Spm as Sussexe
: ,‘:*Meadow Creeke e
Butte F Eb 0. Salt Creek.® asin

e K
Pict Butte'® S Wind' ammtl Resources o Conyerse

bi
River: Lo Cablng Well Draw, Lange Creek

BdS in Casﬂe&CreeI; South Big Mudd Niobrara

: - i Glenrock South
LA BARGE ," ®Grieve .
ANTICLINE

. Natemna
p
Green ; i
River 3 Q%E%ﬂome .
s 3 ) Croshe:
e = i :
Hanna : ‘|:,l p'.r’ Goshen,

Basin Basin - The numbers for the Salt Creek pipeline:
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Moxa Arch project

b

+ Funded by DOE-NETL through

$1.56 M congressional !
directive & $570K UW match

+ Modeled on DOE Regional
Partnerships

+ First one-year project:
Geologic characterization
Laboratory experiments
Modeling

Preliminary performance
assessment model

+ 11 groups of faculty, post-
docs, students from 3 colleges
+ WSGS

+ State and industrial part‘ers

+ Project started Sept. 1, 2008 : R — S
1 ,._,_l Hpa ol -I.mm
| ﬁ o

TocalEoad Fervanal
I| .
i

— i oo




Stratigraphic Column

(VERTICAL SEQUENCE OF ROCK FORMATIONS
WITHIN SWEETWATER COUNTY)
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Focus on deep reservoirs

+ Below oil and gas and drinking water

+ Distinctive fracture and dissolution properties
determined fromhfiel | and experimental study

¥ - - i ; = - SR st ExxonMobil Tip Top Unit T22-19G6
15235'MD, -7684' TVDSS ™
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Wyoming’s energy and
climate challenge

+ Climate legislation I1s upon us

+ 9/29/06 California SB 1368 standard for power: not
to exceed CO, emissions of gas power plants

+ 2/17/09 EPA reconsidering regulating CO, from coal-
fired power plants

+ FY2010 budget includes carbon cap-and-trade
+ UN Climate Summit Copenhagen, Dec 2009

+ Coal I1s under special scrutiny
+Gas 117 Ib CO2/million Btu energy
+Coal 208 Ib CO2/million Btu energy

+ Wyoming coal-fired power plants produce >42
million tons CO./vr






Instruction book came with it.
| R. Buckminister Fuller (1895-1983)
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