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OVERVIEW OF NATURAL GAS CONVERSION

OPTIONS TO MEET EMISSION REQUIREMENTS

ON COAL-FIRED ELECTRIC GENERATING UNITS
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Utility Air Regulatory Group
Control Technologies Committee

Prepared by
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March 2011
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Natural Gas Conversicns of Existing
Coal-Fired Boilers
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FEASIBILITY AND COST OF CORVERTING OIL- AND
COAL-FIRED UTILITY EQILERS TD
INTERMITTENT USE OF HATURAL GAZ

James A, Fay, Dan 5. Golomd, Savvakis 2. fachariadas
Cnergy Laboratory Report Mo, MIT-CL 86-009
December 1906
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U.S. Utilities: Coal-Fired Generation Is

Squeezed in the Vice of EPA Regulation;
Who Wins and Who Loses?

OcToser 2010

ERA emissions requiziions will sgeed coal plant retiremams, raise prices - and Cerefi survisors

IUnder a court order to regulate hazardous air pellulants frorm coal-fired powers plants by
Fovernoer 2017, EFA & readhying tough rew emissians standards far mercury and acid gases;
the Clezn A At reguirestbat all ozl plants comphy by Nevernber 2074

o contre | nezardous ir pelluants, the Clean Air Act requires  mad mum achievable oo
technolagy.” a costly combination of emissiens controls; for many clder, smaller cozl planis, the
cost of these retrofits will be prohibitive, forcing widesprezd retirements by 2015

KT,

e calculate that plams suppiving 3% of LS. ceal-fired generation woll cease aperation; nel of
riew coal plants corming on ling, coal-fired qeneration could Fall oy 9% bw 2015, utility dermand
for coal will drop cammenturalely, qas-fired generation. and vty cemand far gas, will rise

Thiz loss of cozl- fireg capzrivywill raize prices for energy and czpacily, benefling competitive
geraratars whese nuclear or EPA-comgliant coal plams e unaffected: FirstEnergy (FE), Exzlon
(EXZ). Consellation ([CEG). kirsmt (MIR), FFL (PPL) FSEG (PEG). and Allegheny [AYE]
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AL Lmo wuiimi | | EE REPURTS UNPRECEDENTED INCREASE IN MAGNITUDE LUr
U.5. NATURAL GAS RESOURCE BASE

GOLDEN, Calo., June 18, 2009 - The Patertial Gas Committea (PGC) today released results of its [atest biennial
AS5E55Men the nation's natura gas resources, which ir tes that the United 5t ossesses a iotal resource base
of 1,836 trillion cubic feet (Tcf). This is the highest resource luation in the Commi

ncrease from the previcus assessment arose from reevaluation of shale-gas alays in the Appalachiar basin and in the |}
Mid-Continent, Guif Coast and Rocky Mountain areas. \

The PGC's year-end 2008 assessment reaffirms the Committee’s conviction that ab L, re rable natural gas
resources exist within our borders, both onshore and offshore, in all Wypes of reservoirs,” said Dr. John B. Curtis,

do 5c aof Mines and Director of the Patential Gas
fgency there, which provides guicance and technical a nce to the Potential Lias Committes

Or, Curtis cautoned, however, that the current assessment assumeas neither a time schedule nor a specific market price
for the discavery and production of future cas supply. "Estimates of the Poten 1mittee are 'base-line
n that they attempt to provide a reasonakble appraisal of what we consider to be the "technically recoverable’
ce potential of the United States,” he explained

The Committec's year-end 2008 assessment of 1,836 Tof (statistically aggregated mean velue) o ts of 1,673 Tef of
gas éttricutable to traditional reservoirs and 16 in coalbed reservoirs. mpared o ye D&, traditional
esobrces increased by nearly 519 Tof (45%) coalbed gas resources decressed by 3 T .95, resulting in 2 met
ncrease in total potential resources of 515 Tef (3 (See accompanying Table 1.)

These changes have been assessed in addition to the 41 Tcf of marketed doemestic natural gas production recorded
durirg the two-year period since the Committee’s previous report.

When the PGC's results are combined with the U.5. Dapariment of Energy’s latest available determinztion of proved gas
recarves 238 Tef as of year-end 2007, the Linite ates has a total available furwee supply of 2 072 Tef, an increzse
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Video

Cumulative natural gas wells drilled in Pennsylvania, January 2005 - April 2012

Jan 2005

®* honzomal wall ¢ nonhonzomal wall




U.S. Shale Gas Plays
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Estimated U.S. daily dry natural gas production _
billion cubic feet per day cla’
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U.S. lower-48 natural gas storage inventories
billion cubic feet
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Monthly Spot Prices for Natural Gas

o Adjusted for Inflation in 2012 Dollars
1 —

$14 -
Per Million BTUs
in 2012 dollars

$12 -

$10 -

$8 -

$6 -

$4

B $2.50

$2 -
Source: EIA mjperry.blogspot.com
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NOW Iy THE TIME!

GOAL GHLAP!

Coal coarse, measure warranted and ne disappointment at
TEN MILE WORKS. We areselling FOR CASH at $4,00
hundred, and extend the time at this price till the middle
of October and hope te continue all Fall. We follow this as a
business, and understand the wants of the people, and employ
ne hands but those skilled in the business. Works one and
one-half miles from Waynesburg, close by Lantz’s old mill—
along New Pike. LR. A. SAYERS.
Sept. 7, 186S. Vet

“PLEASE POST UP IN A t-‘li'.‘\iél'li?ifi}_ﬁﬁ:fl]!l(‘,ﬂ.
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UNITED STATES
FUEL ADMINISTRATION




¥ T A FULL SUPPLY OF

7 THIS TRULY
.. ECONOMICAL FUEL

J. W. WOLGEMUTH ESTATE
. COAL, GRAIN & FEED ‘
Phone - Elizabethtown 175 * Rheems, Pa.
For your protection, you will tind letowm CoaL Tags in your coal
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JULY 6TH-12TH 2002

The pulltu:s nfﬁorpurate standals

PAGE 27 :
East Asia’s emnumter. fi\re years on
PAGES 13 AND 65-67

‘Why Arab countries ha\m failed
PAGES 2426 ‘%;
THE GLOBAL ENVIRONMENT

SURVEY, AFTER PAGE 50



THE GREAT

C®AL

DEBATE

BRYAN WALSH fTIME




Utility MACT (MATS)
40 CFR 63 Subpart UUUUU

Cross-State Air Pollution Rule (CSAPR)
Currently stayed

New Source Performance Standard (NSPS) for
Greenhouse Gas Emissions from Electric Utility

Generating Units
40 CFR 60 Subpart TTTT (Proposed)

316(b) Cooling Water Intake regulations
Proposed - Final Expected Late jJuly




National Ambient Air Quality Standard (NAAQS)
for PM 2.5 - Expected Summer

Coal-Combustion Residuals (CCR) Rule
Proposed - Final Expected This Year

Regional Haze
SIPs and FIPs Finalized This Year



Coal power plant pollution control equipment
installed in affected states

gigawatts
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NOx Conftrols
(Selective Catalytic
Converters)

SOz Controls (Flue Gas
Desulfurization
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Number of coal power plant units with installed
poliution control equipment in affected states
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Coal-fired plants without controls...

40% are over 50 years old
80% are less than 200 MW
50% are less than 50 MW

40% run less than 50% of the time




Scaleability of FGD Retrofit Costs

1200 41,137 Cost of a combined cycle plant

> Cost of Fuel Switch to NG
E' 200
o)
_
o
o
0 $607 Cost of a gas turbine peaker
O 600 $526
L
'-15 $470
o $420 $40|
Q
2 300
S
a
]
O —
0

50 MW 100 MW 200 MW 300 MW 400 MW  500MW 700 MW  |000 MW

Source: Bamstein Repore, 200 0




States with Renewable Portfolio Standards
April 2012

Source:www.dsire.org




Coal's Share of U.S. Electricity Generation

s 1998 to 2012

92% -
48% -
44% -
40% -

36% -

Source: EIA mjperry.blogspot.com
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Current Capacity by Initial Year of Operation and Fuel Type
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Current Capacity by Initial Year of Operation and Fuel Type
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U.S. generator retirements by fuel type, 2000-2010
gigawatts

10
®natural gas M coal ®petroleum M renewable W other
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Low CO: credit prices causing resurgance of coal use

7€/metric ton down 60% from 201 |
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i’ Who's Switching?
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Dover Municipal
Power Plant

|8 MW Stoker

Modified for 8-15%
Natural Gas Co-Firing

Complete and Operating






