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The United Nations Framework Convention on Climate Change (UNFCCC) cstablishes the
objective of preventing “dangerous anthropogenic interference with the climate system.” While
& “non-dangerous™ concentration level has not been defined under the UNFCCC and isnot &
purely scientific concept, the European Union has set a goal of avoiding an increase of more than
2 degrees Celsius from pre-industrial levels in order to avoid the most dangerous changes to
climate. This target finds strong support in papers presented at a conference hosted by Prime
Minister Tony Blair at the Hadley Center, Exeter, in February 2005.!

Meinshausen shows that greenhouse gas concentrations need to be stabilized below 450 ppm
COz-equivalent in order to pravide a high level of confidence that the 2 degree target will not be
exceeded in this century.? His multi-gas scenario (S450Ce) has global energy-related CO;
emissions equal to 480 billion metric tonnes of carbon (GtC) in the 21* Century. To obtain a
U.S. CO; emissions budget consistent with this stabilization scenario the U.S. share of global
emissions is assumed to decline from 25% to 5% linearly between 2000 and 2100. This results
in a U.S. emissions budget of 84 GtC in the 21% Century.

A simplified pathway for allocating this emission budget over time can be constructed as
follows: U.S. annual emissions have increased by about 5% since 2001 to 1.6 GtC in 2005,
implying that the U.S. will have consumed almost 10 GtC of this budget through 2006.% The U.S.
could stay within the remainder of its 21* Century emission budget by reducing emissions 60
percent linearly between 2006 and 2056 (consuming 56 GtC during that 50 year period) and then

. reducing emissions further from 0.64 GtC in 2056 to 0.2 GtC in 2100 (consuming the remaining

18 GC).

This pathway contrasts with business as usual (BAU), in which emissions are expected to grow
by 67 percent to 2.67 GtC in 2056, Required reductions from business as usual are therefore just
over 2 GIC in 2056. Following Pacala and Socolow,* a “U.S. Wedge” can be defined as an
emission reduction of 0.25 GtC 50 years from now, reflecting the fact that U.S, emissions are
almost 25 percent of global emissions today. Hence, eight U.S. Wedges are needed to stay on the
stabilization pathway over the next 50 years.

Kuuskraz et al. developed a spreadsheet model to examine U.S. emissions scenarios to 2050.°
This tool facilitates accounting for the potential overlap between differcnt measures {e.g.,
electricity end-use efficiency and renewable electricity supply) to develop self-cansistent
scenarios for the U.S. energy system. The Kuuskraa et al.’s spreadsheet model (extrapolated to
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2056) is used here to construct an emissions scenario consistent with the U.$. carbon budget .
described above. In this scenario the largest reductions are obtained from energy efficiency

improvements in electrical end uses, non-electric stationary end uses, and motor vehicles.
Additional reductions come from renewable fuels and electricity and carbon capture and disposal
at coal-fired power plants and other high-concentration industrial CO; vents, The elements of
this scenario are briefly outlined below.
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Electric end-use efficiency, 2.2 Wedges (0.54 GtC): Efficiency improvements in
motors, lighting, refrigeration and other electrical equipment reduce total electricity
consumption by 40% in 2056 compared to BAU. Resulting total electricity consumption
is 4400 billion kilowatt-hours (BkWh), 20 percent greater than current consumption
levels. California has demonsirated in practice that such reductions are possible,
Sustained policies to promote energy efficiency through a combination of appliance
standards, building code enforcement, and utility efficiency programs have stabilized per
capita electricity consumption in California over the last 30 years while national per
capita electricity use continued to grow such that per capital electricity consumption in
California is now more than 40% lower than in the rest of the country.®

Other end-use efficiency, 1.1 Wedges (0.28 GtC): Improvements in building designs
and industrial processes result in a 40 percent reduction in non-electric energy
consumption by stationary sources compared to BAU. Overall emissions from these
sources decline by 15 percent from current levels.

Passenger vehicle efficiency, 1.1 Wedge (0.27 GtC): Widespread use of hybrid
vehicles, as well as improvements to conventional vehicles, raises the average fuel .
economy of the in-use vehicle flect to 54 miles per, compared with 24 mpg under BAU. .




4, Other transport efficicncy, 0.9 Wedges (0.23 GtC): Heavy truck fuel economy
increases to 13 mpg, compared with 7 mpg under BAU and aircraft efficiency increases
to 105 seat miles per gallon (smpg), compared with 80 smpg under BAU. In addition,
smart growth policies reduce total travel demand by 10 percent.

5. Renewable energy, 1.6 Wedges (0.39 GtC): Renewable energy (e.g. wind and biomass)
accounts for 30 percent of total electricity generation by 2050, compared with less than 5
percent under BAU. This much electricity could be supplied by 500 GW of wind (e.g.
250,000 2-MW-turbines). Turbines would be spread over 20 million acres, but the land
couid also be used for crop production or livestock grazing. In addition, 40 percent of
transportation fuel is provided by sources with zero net CO, emissions (e.g. cellulosic
ethanol with soil carbon increases compensating for fossil carbon inputs; Fischer-Tropsch
diesel from biomass with geologic carbon sequestration compensating for fossil carbon
inputs; renewable electricity supplied to plug-in hybrids). This corresponds to 80 billion
gallons of biofuels, which could be supplied from energy crops grown on 60 million
acres of land, assuming productivity of 12 tonsfacre.” Alternatively, this could be
supplied by 40 billion gallons of bmfuels plus 520 billion kWh of additional renewable
electricity supplied to plug-in hybrids.?

6. Carbon capture and storage, 1.3 Wedges (0.32 GtC): Carbon capture and storage
technolagy is applied to 160 GW of coal-fired integrated gasification combined cycle
power plants, capturing 0.19 GtC in 2050. Additional carbon dioxide is captured from
natural gas production facilities, large industrial sources, and ethanol plants, contributing
0.12 GtC to the 2050 emission reductions. The total volume of carbon dioxide put into
storage would be 30 times the volume currently used for enhanced oil recovery and
would be equivalent to 5 times the annual flow of natural gas through buffer storage .
facilities. In addition, increased thermal efficiency at power plants from replacing older
units reduces emissions by 0.03 GtC.

', H. Schelinhuber, et al., eds. Avoiding Dangerous Climate Change (Cambndge University Press, New York, 2006)
? M. Meinshausen “What Does a 2 C Target Mean for Greenhouse Gas Concentrations? A Brief Analysis Based on
Multi-Gas Emission Pathways and Several Climate Sensitivity Uncertainty Estimates.” in H. Schellnhuber, et al.,
eds. 4voiding Dangerous Climate Change (Cambridge University Press, New York, 2006)
3, U.S. Department of Energy, Energy Information Administration. .
http:/fwww.eia.doe.gov/oial/1605/fash/pd f/flash.pdf
*.'S. Pacala and R. Socolow, 2004. Stabilization Wedges: Solving the Climate Problem for the Next 50 Years with
Current Technologies. Science 308: 968.

*. V. Kuuskraa, P. DiPietro, S. Kiara, and S. Forbes, 2004. Future U.S. Greenhouse Gas Emission Reduction
Scenarios Consistent with Atmospheric Stabilization of Concentrations. GHGT-7: 506.
S, hitp://www.nrdc.org/air/encrgy/feagoals.asp
7 N. Greons, et al., 2004. Growing Energy: How Bigfuels Can Help End America’s Oil Dependence. (NRDC, New
York, 2004)
®. Assumes 13 kWh displace I galion of gasoline in a plup-in hybrid.
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Introduction

oal is abundant and superficially cheap compared with the soaring

price of oil and natural gas. But the true costs of conventional coal

extraction and use are very dear. From underground accidents,
mountain top removal and strip mining, to collisions at coal train crossings,
to air emissions of acidic, toxic, and heat-trapping poliution from coal
combustion, to water pollution from coal mining and combustion wastes,
the conventional coal fuel cycle is among the most environmentally
destructive activities on earth.

This NRDC analysis examines the changing climate for coal production and use in the United States
and China, the world’s two largest producers and consumers of coal. Together they are responsibie
for half of world coal production. In 2004, the use of coal resulted in 2.6 billion metric tons of heat-
trapping carbon dioxide {(CO,) emissions in China and 3.9 billion metric tons of CO; in the United -
States, adding up to more than 20 percent of global CO; emissions from fossil fuel combustion.

By 2030, China’s CO, emissions from coal could grow to more than 8 billion metric tons (GtCO;)
and U.S. emissions to almost 3 GtCO;, based on business-as-usual forecasts. Emissions from both
countties are far higher than from any other country and will together constitute more than 60
percent of giobal CO, emissions from coal. NRDC is working in both the United States and China
to reduce fossil fuel dependence and minimize damage to human health and the environment from
coal production and usc.’

To solve global warming and prevent the environmental harms from coal production, processing,
transpartation, and use the wordd must transition to an energy future based on efficient use of
renewable resources. Energy efficiency is the cheapest, cleanest, and fastest way to meet our
cnergy and environmental challenpes, and rencwable ehergy is the fastest growing supply option.
Increasing energy efficiency and expanding rencwable energy supplies will continue to be the top
priority for NRDC'’s energy advocacy.At the same time, we recognize that the United States and
China will continue for some time to rely heavily on coal to produce electricity, even though itisa
poor choice considering its full economic, social, and environmental costs. In fact, China is building

Natural Resources Defense Council | 1



the equivalent of two large coakfired power plants a2 week, and U.S. developers are proposing to
build some 150 coalfired power plants in the near future. If the coalfired power plants currently
under development are built as planned they will lock us in to a future of devastated landscapes,
damaged public health, and dangerous global warming. Many of these proposed coal plants will -
be avoided with more attention to efficiency and greater use of renewable energy. But it is also
essential to insist that the best available emission control technology is applicd, including systems
that capture and safely dispose of carbon dioxide, whenever and wherever coal is used.

There is no such thing as “clean coal” Howevet, as far as the air poliution and global warming cffects
of coal are concerned, technologies ready for widespread commercial appHcation can dramatically
reduce cmissions of carbon dioxide, mercury, sulfur, and nitrogen oxides from coal conversion.
Although the other challenges remain, we must employ these technologics now to prevent even
greater damage from coal use. The race for a better energy futore is on.

Natural Resources Defense Couneil I 2



Background

oal is the most abundant fossil fuel in the United States and

throughout the world. Estimated recoverable coal accounts for

more than 80 percent of global conventional fossil fuel resources.
Even including unconventional oil and gas resources, coal still accounts for
two-thirds of the fossil fuel resource base.?

Coal Production

The largest coal resources are held by the United States, followed by Russia, China, India, and
Australia. U.S. recoverable coal resources of 270 billion tons are about 250 times current annual
production, while China’s recoverable resources of 190 billion tons are about 80 times its current
annual production. *

Coal Production in the United States

The United States produces more than 1 billion tons of coal each year, with just over half of this
total coming from mines in the West. Wyoming alone produces more than 400 million tons, more
than two and a half times as much as any other state. Almost 9 percent of western coal production
is from surface mining, which accounts for nearty all of Wyoming’s production. *

Other western states currently produce only one-tenth or less of Wyoming's qutput, led by Montana
and Colorado (40 million tons each in 2005), followed by North Dakota (30 million tons), New
Mexico (28 miltion tons), and Utzh (24 million tons). ¢ In Colorado and Utah, underground mining
is the dominant method.”

More than 40 percent of U.S. coal production comes from federal public lands, primarily in the West,
and this production has increased by 20 percent in the last five years. In 2005 more than 453,000
acres of federal land were under coal leases, and the U.S. Bureau of Land Management (BLM) sold
the rights to mine 1 billion tons of coal on this nd. *

Appalachia is the second largest coal-producing region in the United States, with total production =~ .
close to 400 million tons in 2005. West Virginia is the leading Appalachian producer (153 million
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tons in 2005), followed by Kentucky (119 million tons), Pennsylvania (67 million tons), Virginia (27
million tons), Ohio (24 million tons), and Alabama (21 million tons). Cutside of Appalachia and the
West, cemaining US. coal production is classified as Interior, with Texas (46 million tons), Indiana
(35 million tons), and Illinois (32 million tons) accounting for most of this production. About 65
percent of Appalachian production is from undetground mining, whereas about 60 percent of
Interior production is from surface mining. ?

While 15 states produce more than 20 million tons of coal per year, the value of coal production
represents more than 1.5 percent of gross state product in only three: Wyoming, West Virginia, and
Kentucky (see Table 1). Pennsylvania, for example, is the fourth-largest coal producer, but the state
has an expansive and diverse cconomy, so the value of Pennsylvania coal production represents

less than 0.5 percent of the state’s gross product. In Colorado the economic activity generated by
the ski industry has been estimated at $2.0 billion to $2.5 billion per year, or roughly two and a half
times the value of coal production. 1° But the poltical influence of coal producers far outstrips their
economic importance, and a number of states seem eager to increase their coal production.

Coal prices on the spot market increased substantially during 2005 due to strong demand and the
rising cost of competing fuels, particularly natural gas. Most coal is sold under long-term contracts,
however, and the average price of coal delivered to clectric utilities increased by only 13 percent

between 2004 and 2005. !

Table 1 2008 Volue of Coal Froduction

. Average open- Vallue Gross state Value of coal
Production . {in product produced
State {thousand tons) market prica thousands {in millions of | share of gross
(dollars per tont | ¢ 4otars ) dollars) | state product

Wyoming 404,310 g2 $3,117,230 | $27,269 11.43%
Woest Virginia 153,650 $42.14 $6.474,811 | $63,060 12.21%
Kentucky 119,734 $35.68 $4,751,045 | $140,501 3.38%
Pennsylvania 67,4094 $36.39 $2.456,107 | $489,025 0.50%
Texas 45,939 $17.39 $798,879 $539,443 0.08%
Montana 40,364 ($8.74 $393,048 $29,885 1.32%
Colorado 38,510 $21.63 $832,97 $216,537 0.38%
Indiana 34,457 $25.31 $872,107 $238,568 0.37%
Hlinois 32,014 $29.67 $949,855 $£560,032 0.17%
North Dakota 29,956 $10.45 $313,040 $24,397 1.28%
New Mexico 28,619 $26.82 $736,361 $68,870 1.07%
Virginia 27,743 $47.97 $1,330,832 | $351,903 0.38%
Ohio 24,718 $26.88 3664,420 $440,923 0.15%
Lhtah 24,621 $21.45 $526,975 $90,778 0.59%
Alabama 21.339 $£53.63 $1,144.411 | §151.610 0.76%
Sources: htip:/Awway.ela.doe.govicneat/coal/pape/acriiable hirni; hitp:fwww.efa.doe.gov/icneat/coslipage/acrfable28 htm;
http:ffwnon. baa.gov/bealragionalasy/; Energy information Administration Form ELA-7A, “Coa! Production Report”; U.S. Departiment of Labor, Ming
Safety and Haalth Aoministration, Form 7000-2, *Quartsrly Mine Employment and Coal Production Report.”
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Coal Production in China _

China produced more than 2.3 billion tons of coal in 2006, nearly €0 percent of the world's total
and more than the United States, Russia, and India combined. Global annual coal production is on
the rise as well, with projected increases of around 60 percent between 2004 and 2030. This rate of
ramp-up will add 100 million tons of coal production worldwide each year, with the growth in coal
production in China expected to account for 60 percent of this increase 1?

More than 95 percent of China’s coal comes from underground mines, often with a high- sulfur and
ash content. China's coal mining industry employs maore than 7.8 million people in around 25,000
mines; 2,000 of these mines produce more than 100,000 tons per year.’* ¥ Many of the remaining
small mines are illegal, inefficient, highly polluting, and have appalling safety records.

Coal Use

More than 90 percent of the U.S. coal supply is used to generate electricity in some 600 coal
fired power plants scattered around the country, with the remainder used for process heat in
steel manufacturing and other heavy industrial production, Coal is used for power production in
all regions of the country, with the Southeast, Midwest, and Mountain states most reliant on coal
fired power.Texas uses more coal than any other state, followed by Indiana, Olinois, Ohio, and
Pennsylvania. ¥

About half of the U.S. electricity supply is generated using coal-fired power plants. This share

varies considerably from state to state, but even California, which uses very little coal to generate
electricity within its borders, obtains nearly 20 percent of its total electricity from coal generated in
neighboring Arizona and Nevada, ' National coal-fired capacity totals 330 billion watts (GW), with
individual plants ranging in size from a few million watts (MW) to in excess of 3,000 MW. More than
one-third of this capacity was bailt before 1970, and more than 400 units built in the 19505—with
capacity equivalent to roughly 160 modern plants (48 GW)—are still operating today.

In China, more than half of the coal supply is used to generate electricity, with the rest used
primarily for production of steel, cement, and chemicals, as well as for domestic heating and
cooking. The country’s total power generation capacity topped 600 billion watts (GW) in 2006,an
increase of 20 percent from 2005." Given China's skyrocketing economic growth, which exceeded
10 percent in 2006, this figure is expected to reach more than 800 GW by 2010, making China

the fastestgrowing power sector in the world. ¥ Seventy-cight percent of China's current power
generation capacity—484 GW-—comes from coalfired plants, which range in size from a few MW to
1,000 MW There are more than 2,000 power plants in China today with a capacity of greater than
12 MW
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The Toll from Coal

he way coal is currently produced and used damages the land,

water, and air, severely harming public health and the environment.

Environmental insults begin with coal mining and transportation,
continue with combustion, and leave behind a legacy of waste. This
section summarizes these effects in this fuel-cycle order (which is not
meant to imply an order of priority).

Environmental Effects of Coal Production

Health and Safety Risks

Recent high-profile accidents in Pennsylvania and West Virginia refocused the nation's attention on
the harzards of coal mining, which remains one of the United States® most dangerous professions.
The yearly fatality rate in the industry Is 0.23 per thousand workers, making the industry about

five times as hazardous as the average private workplace.® The industry had 22 fatalitics in 2005,
an all-time low, but 2006 was much more deadly, with 47 fatalities. *' Eighteen of these deaths
occurred during a one-month period. These high fatality rates nonctheless reflect significant
reductions since the early part of last century. In 1925 there were 2,518 fatalities; since then, the
coal industry workforce has shrunk due to automation, while output has grown. #? Coal miners also
suffer many nonfatal injuries and are vulnerable to serious diseases, most notably black hmg disease
(pneumoconiosis) caused by inhaling coal dust. Although the 1969 Coal Mine Health and Safety Act
seeks to climinate black lung disease, the United Mine Wotkers estimate that 1,500 former miners
die of black lung each year. 23

China’s coal mining industry is the most dangerous in the world. Although it produced nearly

40 percent of the world's coal in 2005, it reported 80 percent of the total deaths in coal mine
accidents. With soaring demand for coal in China, mine operatars often ignore safety standards

in search of quick prafits, Other factors include inadequate safety equipment and a lack of safety
education among miners. In 2006, 4,746 coal mining deaths were reported, occurring due to coal
mine floods, cave-ins, fires, and explosions, resulting in an average of 13 coal miner deaths a day.*
Using these official figures, it can be said that a Chinese miner is more than 100 times more likely
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to die on the job than a winer in the United States; however, this could be a great understatement as .
some scholars indicate that, including unreported deaths, coal mining in China could result in closer

to 20,000 deaths a year.? In addition, about 300,000 coal miners suffer from black lung disease in

China, with 5,000 to 8,000 new cases arising each year.%

Destruetion of Terrestrial Habitats

Coal mining-—and particularly surface or strip mining—~—poses one of the most significant threats to
terrestrial habitats in the United States. The Appalachian region, for example, which produces more
than 35 percent of our nation’s coal, is one of the most biologically diverse forested regions in the
country. ¥ But surface mining activity clearcuts trees and fragments habitat, destroying naturat
areas that were home to hundreds of unique species of plants, invertebrates, salamanders, mussels,
and fish. Even where forests are left standing, fragmentation is of significant concern because a
decrease in patch size is correlated with a decrease in biodiversity as the ratio of interior habitat
to edge habitat decreases. This is of particular concetn to certain bird species that require large
tracts of interior forest habitat, such as the black-and-white warbler and the black-throated blue
warbler. While underground mining generally results in less surface disturbance, land subsidence,
particularly from longwall mining, can also destroy habitat,

After mining is complete, these once-forested regions in the Southeast are typically reclaimed as
grasslands, although grasslands are not a naturally occurring habitat type in this region. Recdlamation
practices limit the overall ecological health of sites, and it has been estimated that the natural return
of forests to reclaimed sites may take hundreds of years. ?® Grasslands that replace the original
ecosystems in areas that were surface mined are generally characterized by less-developed soil
structure and lower species diversity compared with natural forests in the region. 3 Reclaimed
grasslands also show a high degree of s0il compaction, which tends to limit the ability of native

tree and plant specics to take root. According to the USEPA, the lass of vegetation and alteration of
topography associated with surface mining can lead to increased soil erosion and may lead to an
increased probability of flooding after rainstorms, *?

The destruction of forested habitat not only degrades the quality of the natural environment

but also destroys the aesthetic values that make the Appalachian region such a popular tourist
destination. About 1 million acres of West Virginia mountains have been permitted for strip mining
and mountaintop removal mining since 1977, 3 Many of these mines have yet to be reclaimed;
where there were once forested mountains, there now stand crippled mounds of sand and gravel.

A tremendous amount of strip mining for coal also ecoats in the Western United States. % As of
2005, surface mining had been permitted on 750,000 acres in just five western states: Wyoming,
Colorado, New Mexico, Montana, and North Dakota.* Unlike the Bast, much of the West—inchiding
much of the region’s principal ceal areas—is arid and predominantly unforested. In the West, as in
the East, surface mining activities cause severe envirommental damage as huge machines strip, rip
apart, and scrape aside vegetation, soils, and wildlife habitat as they drastically—and permanently—
reshape existing land forms and the affected area’s ecology to reach the subsurface coal, Strip
mining replaces precious open space with invasive Industrialization that displaces wildlife,
increases soil erosion, takes awzy recreational opportunities, degrades the wilderness, and destroys
the region's scenic beauty. 2 Porty-six western national parks are located within 10 miles of an
identified codl basin, and these parks could be significantly damaged by future surface mining in the
region. 37 :

Land reclamation in the West after destructive mining tears through an area can be problematic
because of climate and soil quality conditions.And as in the East, reclamation of surfaice mined arcas .
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does not necessarily restore pre-mining wildlife habitat and may require that scarce water resources
be used for irrigation—a significant threat in a part of the country plagued by drought. 3°

Water Pollution '

Coal production causes negative physical and chemical changes to nearby waters. In all eypes of
coal mining in both the United States and China, the “overburden” (earth layers above the coal
seams) is removed and deposited on the surface as waste rock, which often ends up in nearby
streams and rivers. )

The maost significant physical effect on water occurs from valley fills, the depositing of waste rock
associated with mountaintop removal (MTR) mining. Valley fills commonly bury the headwaters of
streams, which in the southeastern United States support diverse and unique habitats and regulate
nutrients, water quality, and flow quantity. The climination of headwaters therefore has long-
reaching impacts many miles downstream. * The government hias estimated that valley fills buried
more than 700 miles of streams from 1985 to 2001, and that roughly 1,200 miles of streams were
affected by MTR, including valley fills, sedimentation, and chemisiry alteration between- 1992 and
2002. % Valley fills have done such extensive damage that the waterways harmed by them are nearly
as long as the Mississippi River. Other types of mining activity also do damage to the water supply.
Strip mining, particularly in the semi-arid West, and subsidence from underground mining can
damage the underground aquifers that supply drinking water and water for houscholds, agricultural
purposes, and recharge surface ‘waters.

Coal mining of all types can also lead to increased sedimentation, which affects water chemistry and
stream flow and negatively impacts aquatic habitat. Valley fills in the eastern United States and waste
rock from strip mines in the West add sediment to streams, as do the construction and use of roads
in mining complexes. A final physical impact of mining on water involves the hydrology of aquifers.
MTR and valiey fills remove upper drainage basins and often connect two previously separate
aquifers, aitering the surrounding groundveater recharge scheme. ¥

Chemical poliution produced by coal mining operations comes most significantly in the form

of acid mine drainage (AMD). In both underground and surface mining, sulfur-bearing minerals
common in coal mining areas are brought up to the surface in waste rock. This problem could

be exacerbated to the extent that advanced sulfur dioxide pollution controls allow increased use

of high-sulfur coal. When these minerals come in contact with precipitation and groundwater, an
acidic leachate is formed. This leachate picks up heavy metals and carries these toxins into streams
or groundwater. Waters affected by AMD often exhibit increased levels of sulfate, total dissolved
solids, calcium, selenium, magnesium, manganese, conductivity, acidity, sodium, and nitrate, reflecting
drastic changes in stream and groundwater chemistry.  The degraded water becomes less habitable,
‘non potable, and unfit for recreational purposes. The acidity and metals can also corrode structures
such as culverts and bridges, # In the eastern United States, AMD has damaged an estimated 4,000

to 11,000 miles of streams, In the West, estimates are between 5,000 and 10,000 miles of streams
polluted.

The effects of AMD can be diminished through addition of atkaline substances 10 counteract
the acid, but recent studies have found that the addition of alkaline material can increase the
mobilization of both selenjum and arsenic, causing these chemicals to reach the water even
more rapidly. 4 AMD is costly to mitigate, requiring more than $40 million annually in Kentucky,
Tennessee, Virginia, and West Vitginia alone, %
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Alr Pollution

There are two main sources of air pollution during the coal production process.The first is
methane emissions from the mines. Methane is a powerful heat-trapping gas and is the second most
significant contributor to giobal warming after carbon dioxide. According to the mast recent afficial
inventory of U.S. global warming emiissions, coal mining results in the release of 3 million metric
tons of methane per year, which is equivalent to 68 million metric tons of carbon dioxide, €

Methane emissions from coal mines make up between 10 and 15 percent of anthropogenic
methane emissions in the United States. Alt coal contains methane, but the amount depends

on the nature of the coal. Generally speaking, deeper coal seams have higher methape content.
Underground mines therefore are by far the largest source of coal mine methane emissions,
accounting for about 65 to 70 percent of the total, Most of the methane emitted from underground
mines escapes through ventilation systems put in place for safety measures or through other shafts
and portals. The remainder is released during the handling and processing of the coal after it has
been mined:

The second significant form of air poltution from coal mining is particulate matter (PM) emissions.
‘While methane emissions are largely from eastern underground mines, PM cmissions are particularly
serious at western surface mines. Mining operations in the arid, open, and frequently windy region
creates a significant amount of particulate matter. These wind-driven dust emissions occur during
nearly every phase of coal strip mining in the West, but the most significant sources are removal of
the averburden through blasting and use of draglines, track haulage of the overburden and mined
coal, road grading, and wind crosion of reclaimed areas.The diesel trucks and equipment used in
mining are also a source of PM emissions.

Particulate matter emissions are a scrious health threat that can cause significant respiratory damage
as well as premature death. 45 In 2002, one of Wyoming's coal producing counties, Campbell County,
exceeded its ambient air quality threshold several times. Air pollution in Campbell County almost

- earned it nonattainment status, which would have prevented construction of two 90-megawatt
power plants that have triggered a 7 percent increase in coal production. # Coal dust problems in
the West are likely ta get worse under EPA's recently finalized revisions to the national ambient air
quality standards (NAAQS) for PM, which climinate the annual standard for coarse PM (PM,,).5°

Coal Mine Waste

Coal mining leaves a legacy of wastes long after mining operations cease. One significant waste

is the shadge that is produced from washing coal There are currently more than 700 sludge
impoundments strewn throughout mining regions, and this namber continues to grow.These
impoundment ponds pose a potential threat to the environment and human life. ¥ an impoundment
fails, the result is disastrous.In 1972 an impoundment break in West Virginia released a flood of coal
sludge that killed 125 people. In 2000 another impoundment break covered an arez in Kentucky
with more than 300 million gallons of slurry (30 times the size of the Exxon Valdez spilb), killing all
aquatic kife in 20 miles of stream, destroying homes, and contaminating much of the deinking wates
in the eastern part of the state. ¥ Another waste from coal mining is the solid waste rock left behind
from tunneling or blasting. This can set off a number of the environmental impacts previously
discussed, including acid mine drainage (AMD). Adding to the coal mine waste probiem is the
legacy of mines no longer in use: If 2 mine is abandoned or a2 mining company goes out of business,
the former owner is under no legal obligation to ciean up and monitor the environmental wastes,
leaving the responsibility in the hands of the state, 5
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Damage to Surrounding Communities

Coal mining can also have serious impacts on nearby communities. Residents have reparted that

in addition to creating noisc and dust, dynamite blasts can crack the foundations of homes, and
many cases of subsidence due to the collapse of underground mines have been documented. 5
Subsidence can canse serious damage to houses, roads, bridges, and any other structures in the area.
Blasting can also damage wells, and changes in the topography and structure of aquifers can cause
these wells to run dry. '

Environmental Impacts of Coa! Mining in China

Coal mining in China has destroyed 4 million hectares of land, a figure that increases by more than
46,000 hectares each year; only 12 percent of this land has been reclaimed.*% Land subsidence
from mining covers 700,000 hectares, causing more than 50 billion RMB ($6.2 billion) in economic
losses.*5 China also leads the world in gverall coal mine methane (CMM) emissians, releasing

183 million metric tons of carbon dioxide equivalent from coal mining activities in 2004.5 CMM
emissions are projected to increase dramatically in the next several decades as a2 result of expected
increases in coal production.

Environmental Effects of Coal Transportation

Transporting coal from where it is mined to where it will be burned also produces significant
quantities of air pollution and other environmental harms. Diesel-burning trucks, trains, and barges
that transport coal release NOy, 50, PM,VOCs (volatile organic chemicals), CQO, and CO, into the
earth’s atmosphere. Trucks and trains transporting coal release more than 600,000 tons of NO, and
over 50,000 tons of PM,, into the air annually (barge pollution data are unavailable). % ¥ In addition
to the serious public health risks from these toxic emissions, black carbon from diesel combustion
contributes to global warming. %

The trucks used to transport coal Ieave 2 trail of environmental hazards in their wake, from land
disturbance caused by trucks entering and leaving the mine complex to coal dust particles released
into the air along the transport route. % For example, 2 nattonal magazine reported that in Sylvester,
West Virginia, a Masscy Encrgy coal processing plant and the trucks associated with it spread so
much dust around the town that “Sylvester’s residents had to clean their windows and porches and
cars every day, and keep the windows shut.”* Even after a lawsuit and a court victory, residents—
who now call themselves “Dustbusters®—still “wipe down their windows and porches and cars” ©

Local communities also have concerns about the size of the coal trucks that barrel through their
neighborhoods.According to one report, in a Kentucky town coal trucks weighing 120 tons with
their loads were common, and “the Department of Transportation signs stating a thirty-ton carrying
capacity of cach bridge had disappeared.” * Aithough the coal company there has now adopted

a different route for its trucks, community representatives in Appalachia believe that coal trucks
should be limited to 40 tons. 55

Almost 60 percent of coal in the United States is transported at least in part by train, with coal
transportation accounting for 44 percent of rail freight ron-miles, % Coal trains some of which reach
more than two miles in length, cause railroad-crossing collisions and pedestrian accidents (there are
approximately 3,000 such collisions and 900 pedestrian accidents every year) and interruption in
traffic flow (including disruption to emergency responders such as police, ambulance services, and
fire departments).

Coal is also sometimes transported in a coal slurry pipeline, such as the one used at the Black
Mesa Mine in Arizona. In this process the coal is ground up and mixed with water in 2 roughly
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50:50 ratio. The resulting slurry is transported to a power station through a pipeline. This requires .
large amounts of fresh groundwater.To transport coal from Black Mesa to the Mohave Generating
Station in Nevada, Peabody Coal pumped more than 1 billion gallons of water from an aquifer near
the mine each year. This water came from the same aquifer used for drinking water and irrigation
by members of the Navajo and Hopi nations in the area, Water used fos coal transport hasled toa
major depletion of the aquifer, causing water levels to drop more than 100 feet in some wells: In
the West, coal transport through a slurry pipeline places additional stress on an already depleted
water supply. Maintenance of the pipe requires washing, which uses still more fresh water. Not only
does shurry-pipeline transport result in a loss of fresh water, but it can also lead w water pollution
when the pipe fails and coal slurry is discharged into ground or surface water. * The Peabody pipe
failed 12 times between 1994 and 1999. (The Black Mesa mine closed in January 2006 when its sole
customer, the Mohave Generating Station, shut down because its emissions exceeded eurrent air
pollution standards.)
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Environmental Effects of Coal Use

oal combustion produces enormous quantities of air pollutants

that severely harm public health and the environment. Respiratory

ailments, premature death, and cardiovascular illnesses are some
of the serious health dangers associated with the air pollution caused by
coal combustion. The combustion process generates heat-trapping carbon

. dioxide—the largest driver of global warming—and emissions of mercury
and other toxic elements and compounds. Coal-fired power plants also use
- large quantities of water for cooling, directly affecting water quality, and

produce more than 120 million tons of solid waste per year.

Air Pollutants

There are five major conventional air pollutants from coal combustion:

¢ particulate matter (PM), in the form of both fine and coarse PM (PM measuring 2.5
micrometers or less in diameter [PM, 5] or 10 micrometers or less in diameter [PM,g],
respectively);

+ oxides of nitrogen (NO,), which produce smog;

« sulfur dioxide (502, which causes acid min (NO, and SO, also contribute to the formation of
secontdary PM in the ambient air, causing respiratory allments and Hmiting visibility);

« mercury (Hg) and other toxic substances: and

* carbon dioxide (CO,), the most important heat-trapping gas driving global warming,

The effects of each of these air pollutants are discussed in tarn in the sections that follow.

Particulate Matter (PM)

‘The Environmental Protection Agency (EPA) reports that coal-fired wutilities in the United States -

were responsible for more than 219,000 tons of PM,, emissions in 2002 and 114,000 tons of PM;s.
. Significantly, these emissions estimates do not include secondary PM, which forms in ambient
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air from precursors such as 50, and NOy, 58 Some studics have estimated that secondary PM can
account for as much as 60 percent of a facility’s overall PM ermissions.

The health effects from exposure ta PM include premature deaths (primarily among the elderly and
those with heart or lung disease); chronic bronchitis and heart attacks; aggravation of respiratory
and cardiovascular illness, leading to more hospitalizations and emergency room visits (particularly
for children, the elderly, and individuals with heart disease or respiratory conditions); changes to
hung structure and natural defense mechanisms; decreased lung function and symptomatic cffects
such as those associated with acute bronchitis (particularly in children and people with asthma);

lost work days; and an increase in school absences. Currently, nearly 70 milion people in the United .

States live in areas with unhealthy levels of particulate matter pollution.

Sulfur Dioxide {S0.)

The EPA also reports that 10.3 million tons ofSOzwe:ereleasedfromUS power plants in 2004,

95 percent of these emissions coming from coalfired plants. 5O, causes acid rain, which in turn
acidifies lakes and streams, destroying aquatic habitat, damaging forest trees and plants (particulady
trees at high elevations, such as red spruce above 2,000 feet), and impairing sensitive forest soils. In
addition, acid rain accelerates the decay of building materials and paints, induding the irreplaceable
buildings, statues, and sculptures that are part of our nation’s cultural heritage. Moreover, before
they precipitate out of the ambient air, SO, and NO, (and their particulate matter derivatives,
sulfates and nitrates) scatter light and create hazy conditions, decreasing visibility. This spoils scenic
vistas across broad regions of the country, including in many national parks and wilderness areas as
well as in urban regions, Cn the haziest days, visibility in some national parks is reduced as much as
80 percent, dropping visibility to 10 miles or less.

Nitragen Oxides (NO,)

NO, emissions from power plants in the United States totaled about 3.9 million tons in 2004, with
more than 90 percent of these emissions coming from coalfired units. *° NO, emissions contribute
significanty to the formation of harmful ground-level ozone. 7! Ozone is the primary component of
smog and is associated with numerous adverse impacts, including decreases in lung function that
cause shortness of breath and other breathing problems; respiratory symptoms such as aggravated
coughing and chest pain; an increase in asthma attacks, susceptibility to respimatory infection, and
other respiratory problems; an increase in hospital admissions and emergency room visits;and
reduced productivity for workets in outdoor jobs. Repeared exposure to ozone ¢an result in chronic
inflammation and irreversible structural changes in the lhungs that can lead to premature aging of
the lungs and other long-term respiratory illnesses. Additionally, ground-devel ozone damages forest
ecosystems, trees and ornamental plants, and crops. Currently more than 110 million Americans live
in areas with unhealthy levels of ozone.

Mercury and Other Taxic Elements and Compounds

Coalfired units are the largest U.S. soutrce of human-made mercuary pollution, emitting
approximately 48 tonsg each year.”? In addition, U.S. coal-burning plants annually cmit 56 tons of
arsenic, 62 tons of lead compounds, 62 tons of chromium compounds, 23,000 tons of hydrogen
fluoride, and 134,000 tons of hydrochloric acid. 7

The adverse public health and environmental effects of these toxic chemicals are both serious and
long lasting. Mercury pollution from power plants, for example, is deposited on soil and in water,
where it transforms chemically into a highly toxic form (methylmercury} that accumulates in the
tissues of fish.™ More than 13 million lake-acres and 750,000 river-miles in the United States are
subject to fish consumption advisories due to elevated mercury. 7> Human exposure to mercury
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most commonly occurs through the consumption of comtaminated fish, which can cause significant
health effects. Mercury is particularly toxic to fetuses and young infants exposed during periods of
rapid brain development. % Affected children are at risk of developmental and neurological harm,
such as delayed developmental milestones, reduced neurological test scores, and, at high 'doses,
cerebral palsy. 7”7 A July 2005 report from the federal Centers for Disease Control and Prevention
(CDOC) concluded that one in 17 women of childbearing age in the United States has mercury

in her blood above 5.8 micrograms per liter—2 level that could pose a risk to a fetus. This is an
improvement from a prior report in 2003, which showed that one out of 12 women had mercury
in her blood at this level. Newer science indicates, however, that mercury actually concentrates in
the umbilical cord blood that goes to the fietus, so mercury levels as low as 3.4 micrograms per liter
of a mother’s blood are now a concern. Nearly one in 10 women of reproductive age in the United
States has mercury in her blood at or above this level, according to the new CDC study:. Significant
evidence also links methylmercury exposure to cardiovascular disease. 7

The other hazardous air pollutants (HAPS) emitted by power plants, which include arsenic,
chromium, nickel, cadmium, dioxins, lead compounds, hydrochloric acid, and hydrogen fluoride,
can also cause a wide variety of additional adverse health effects, inciuding central nervous systcm
damage, and cancer. %

Carbon Dioxide (CO,}

Coalfired power plants are the largest source of global warming pollution in the United States.
These plants emitted 1.89 billion tons of carbon dioxide (CO;) in 2004, acoounting for more than
80 percent of the emissions from electtic power production and more than 30 percent of total U.S.
CO; emissions from all sgurces,

While technology exists to capture CO; from new coalfired plants for safe disposal underground, only
California has a law requiring plants to do so. It is very unlikely that conventional coal combustion
plants will be retrofitted for CO, capture due to the high cost and large energy requirements of such
add-on controls, Hence, the existing stock of coalfired power plants as well as any new conventional -
plants that are built are not only a source of current emissions, but represent a commitment to an
enormous stream of emissions over their lifetimes. Existing U.S. coalfired power plants are expected
to generate 90 billion tons of carbon dioxide over their expected remaining lifetimes. ®

The carbon “shadow” from coakfired power plants will grow enormously over the next 25 years if
current husiness-as-usual forecasts are realized, More than 100 conventional coalfired power plants
are already in various stages of development in the United States, and the Department of Energy
projects that more than 150 GW (the eguivalent of 300 large plants) of new conventional coal-fired
capacity will be built by 2030.2 The carbon shadow from these plants would be an additional 62
billion tons of CO,. Under this scenario, the committed emissions just from U.S. coal-fired power
plants would be 150 billion tons of CO,—half the total emissions the United States could produce
from 2000 to 2050 within a global effort to prevent dangerous global warming.® -

Other Pollutants

Water Damage

Caal-fired power plants not only pollute the air but also foul the water in the places they operate,
In a detailed report titled “Wounded Waters,” # the Clean Air Task Force summarized a number of
insults that utilities inflict on the watersheds they use primarily for cooling water:

* entrainment and impingement of fish and sheilfish species from cooling water intakes,
with resultant damage to fish poputations and economic fishing losses;
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= alteration of water levels and flows in ways that can be damaging to plant and
animal communities;

* discharge of water at temperatures as much as 60 degrees hotter than the water body
from which it came, threatening aquatic ecosystems that cannot sustain such a
temperature shock; and

« discharge of 1oxic chemicals nsed not onfy to keep cooling water usable but also to
suppott boiler operation and as part of waste treatment

According to the report, the cumulative damage from intake and discharge from multiple plants
along a river, in a coastal area, or near other important waters is poorly understood. but can eause
considerably more damage than would occur from any single plant. ™ In other words, power plants
potentially can affect virually every aspect of a water body’s health and productivity.

Coal Comhustion Waste

In addition to aitborne pollutants such as carbon dioxide, sulfur dioxide, and mercury, coal
combustion also vields more than 120 million tons of solid and liquid waste annually These wastes
are largely made up of the noncombustible constituents of coal, as well as particulate matter, sulfor,
and other pollutants that have been captured by emissions control technologies.Along with large
quantities of ash, coal combustion waste (CCW) can often contain significant amounts of toxic
compounds and ¢lements, especially heavy metals such as lead, cadmium, mercury, selenium, and
arsenic. The primary environmental risk associated with the disposal of CCW is the possibility that
the waste will come into cantact with water and that the resulting leachate will infiltrate nearby
drinking water supplics and aquatic habitats,

Coal combustion waste is typically handled in one of four ways: surface impoundment, iandfilling,
mincfilling, and other “beneficial uses.” Surface impoundments pose the greatest risk because they
are left aboveground for extended periods of time in a liquid shurry state with a high potential

for leaching into the surrcunding environment. Due to these risks, the use of impoundments has
declined in recent years from 25 percent of 2fl CCW in 1996 to 19 percent in 2003.% Landfilling
and minefilling are both safer alternatives because they present far fewer opportunities for
contaminants to leach into surface water and groundwater. However, all three of these disposal
strategies have the potential to cause significant harm to human health and the environment.

The EPA has recognized 24 instances inwhichCCWdisposalhasmuseddamage to ncaﬂ)ywaters.”'
These instances are roughly split between landfills and surface impoundments, though landfilling
has historically accounted for about rwice as much disposal as impoundments. Minefilling is not
currently a common practice, though it figures to become more prominent as an alternative to
surface impoundment. Degradation from these activities is generally the result of toxic chemicals
leaching inio groundwater that is connected to nearby surface waters. This situation is more lkely
to occur where there is a permeable or otherwise insufficient barrier between CCW and nearby
groundwater, where drinking water supplies and aquatic habitats are in close proximity to the
disposal site, and where the water table is relatively shallow When locating a site for CCW disposal,
it is therefore necessary to consider the physical propertics of the site in addition to the necessary
preventive measures such as impermeable barricrs.

Perhaps the best method of CCW disposal is to recycle it as raw material for certain construction
and engineering products such as cement, wallboard, and roofing tiles.The use of coal combustion
waste for these and similar purposes has increased in recent years, from 25 percent in 1995 to 38
percent in 2003.%¢ The EPA recently found that the use of CCW in construction and engineering
products does not pose a significant threat to human health and the environment. Rather than
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paying to dispose of these wastes, coalfired power plants can sell them at a profit. The existence of
these “beneficial uses” therefore serves as an econaomic incentive 1o improve water quality. These
beneficial uses are particularly attractive with Integrated Gasification Combined Cycle (IGCC)
power plants, whose elemental sulfur and sulfuric acid byproducts are generally in high demand.

Despite the advantages of these uses, it is best to be prudent in their application. While concrete
and wallboard made from CCW will likely not leach toxic elements and compounds during their
useful lifetime, it is also important to consider the environmental effects of their ultimate disposal.

Environmental Effects of CuaI'Use in China

China’s coal sector is not only the world’s largest, but also the most dangerous and most polluting.
Pulmonary disease, closely related to air pollution from coal burning, is the secdnd largest single
cause of adult deaths in China (13.9 percent of the total). # An estimated 400,000 people die each
year in China from SO, emission-related illnesses, # The Chinese government has estimated that the
health costs of air pollution account for up to 2 percent of China’s gross domestic product (GDP).*

Most of China's coal is either burned directly or bumed in power plants with limited pollutant
controls, resulting in significant emissions of SO,, particulates, mercury, and NO,. China leads the
world in sulfur dioxide emissions, with more than 25 million tons of total SO, emissions in 2005.%
About 90 percent of the total, more than 20 million tons, was attributable to coal combustion.
Acid rain falls on an estimated 30 percent of China's land mass, causing at least 110 billion RMB
(US$ 13.3 billion) of damage each year.?% Coal burning in China was responsible for about 10
million tons of particulate matter emissions, about 70 percent of total emissions. * The World Bank
calculates the costs of exposure to fossil fuel particulates for urban residents in China, under an
emissions-as-usual scenario, will rise to nearly $400 billion in 2020, cquivalent to 13 percent of
GDP¥

China also emits almost 700 tons of mercury into the world's atmosphere each year, accounting

for nearly a quarter of the world’s industrial emissions. %% And mercury is a toxic substance that
knows no boundaries; some scicntists estimate that 30 percent or more of the mercury settling into
U.S. sotl and waterways comes from other countrics—particularty China,'®

China emitted 4.77 billion tons of carbon dioxide in 2004 and more than 183 militon tons CO,
equivalent in coal-mine methane.'! 122 Most analysts estimate that China's emissions of C(O; more
than doubled from 1990 to 2004, accounted for more than 18 percent of global carbon dioxide
emissions in 2004.'% While China’s per capita emissions remain far lower than those in the United
States, its emissions are continving to grow by as much as 4.5 percent per yéar, the fastest increase
of any major nation. % Due to rapid economic growth and increasing reliance on coal, China is
expected to overtake the United States as the world’s leading carbon emitter by 201010
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What Is the Future for Coal?

he pervasive environmental effects of coal production and use helie

the “clean coal” rhetoric of industry promoters. Reducing the harms

from coal requires a multi-pronged approach. Qur first priority is to
minimize dependence on coal and other fossil fuels through more efficient
use of energy and greater development of renewable energy resources.
Indeed, these resources have the technical capability fully to meet both
the U.S. and China’s demands for energy services. Nonetheless, it appears
inevitable that both countries will continue to rely heavily on coal to
generate electricity for many years. Thus, every effort also must be made
to minimize the environmental harm from coal production, processing and
fransportation and 1o require that power companies use the best available
technology for coal conversion to dramatically reduce emissions of NQ,,
S0,, Hg, and CO, from coal use.

Reducing Fossil Fuel Dependence

There is enormous potential to reduce the demand for fossil fuels by aggressively promoting

more efficient use of electricity and electricity production from renewable resources, Increasing
energy efficiency is by far the most cost-effective way to avoid emitting carbon dioxide and has
been the hallmark of NRDC’s energy advocacy for 30 years. Technologies range from efficient
lighting, including emerging LED lamps, to advanced selective membranes that reduce industrial
process encrgy needs. Critical national and state policies include appliance efficiency standards,
performance-based tax incentives, utility-administered deployment programs, and innovative market
transformation strategies that make more efficient designs standard industry practice.

The potential is even greater in China. At a growth rate of 5 percent annually under business-as- .
usual assumptions, China’s total electricity demand will rise by more than 2,600 gigawarts (GW) by
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2050.'°5This is the equtvalent of building almost four 300 MW power plants every week for.the next
45 years.'”” NRDC's analysis shows that energy efficiency incentive programs have the poteatial to
reduce China’s growth in electricity demand by almost 950 GW by 2050, Efficiency investments
could therefore make unnecessary the construction of more than 3,000 power plants, which would
likely be coalfired, preventing emissions of more than £ billon metric tons of carbon dioxide per
year by 2050.Application and enforcement of strong efficiency codes and standands could double
those savings.

China is determined to improve its energy efficiency because for every dollar of economic output,
China uses flve times more energy than the United States and 12 times more than Japan.'® China’s
Eleventh Five-Year Plan, which went into effect in January 2006, calls for a 20 percent reduction in
energy use per unit of GDP by 2010, Achieving this target while doubling its economy, China’s
other major goal, could do more than any other current initiative to reduce China’s growth in GHG
€missions.

Electricity generation by renewable resources is also expanding rapidly; recent decreases in the
price of wind and biomass technologies indicate that these areas offer some of the most cost-
cifective renewable power generation aptions in both countries.'™ Some 20 U.S. states have
adopted renewable portfolio standards requiring electricity providers to obtain a minimum portion
of their portfolio from renewable resources. Federal tax incentives have also played an important
role, particularly for wind, although uncertainty about when tax credits will expire has limited their
effectiveness at spurring new investment. China’s renewables sector is the world’s fastest growing,
at more than 25 percent annually, 1! China has enacted a new Renewable Energy Law and vowed
to meet 15 percent of its energy needs with renewable energy by 2020.'12 A recent report by the
China Rencwable Energy Industries Association and Greenpeace International finds that China
could double its current wind energy plan and deliver 40 GW of wind power within 15 years,
rising to 10 times that amount by 2050. '3 This would put China on track to become the world's
largest wind energy market by 2020. '*4The report also concludes that there is enough viable wind
resource in China to completely power the whole country }13

The ability of effective energy efficiency and renewable energy policies to avoid fossil-fuel power
generation has been demonstrated in practice in California. Per capita electricity use in California
has remained essentially constant since 1975 and is now 40 percent lower than the average for
other states. Nonetheless, California energy policymakers recognize the potential for enhanced
efficiency gains and have committed to new programs that will continue the trend of flat or
declining per capita electricity consumption through at least 2013 (see http://www.nrdc.org/ait/
energy/fcagoals.asp). Renewable energy sources other than hydropower supply 10 percent of the
electricity consumed in California, and nonfossil resources overall generate almost 40 percent of
California’s supply, compared with national averages of 2 percent and 29 percent, respectively. 116

The national potential for energy cfficiency and renewahle energy to satisfy a substantial portion of
United States’ electricity service needs has been examined recently in the Clean Energy Blueprint
developed by the Union of Concerned Scientists (UCS). Based on aggressive national standards and
other policies to promote energy efficiency, renewable energy, and combined heat and power, UCS
projects that one-third of the expected electricity demand in 2020 could be avoided through energy
efficiency and that nonhydro renewable energy counld supply 20 percent of the electricity needs

not supplied by combined heat and power., If this scenario were realized, the United States would
not need to build any new coalfired power plants. (New plants with carbon capture could still help
reduce emissions if they neplaced existing plants.) 17
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Reducing the Impacts of Coal Production

Environmental damage from coal production, processing, and transportation must be reduced. In
both the United States and China significant progress could be made simply by enforcing laws
already on the books. Unfortunately, the U.S. coal industry has used its political clout to carve
systematic loopholes in the way these laws are implemented. As long as the Bush Administration

is in office, there is little chance that better enforcement will occur, let alone that its improper and
often illegal interpretations of existing statutes will be voluntarity reversed, and requirements for
protection and restoration of the landscape affected by mining activities strengthened. In the United
States, there is an urgent need for congressional oversight of the implementation of the laws and
programs governing coal mining and use. In China, booming demand and high prices for coal mean
regulations are often ignored, production is pushed beyond safe limits, and mines that have been
shut down reopen illegally. In both nations, stronger enforcement measures are desperately needed.

Enforce the Clean Water Act .

As discussed below, mountaintop removal mining and the related practice of destroying mountain
streams by filling them with mining wastes are fundamentally inconsistent with the Clean Water
Act. NRDC believes that these unsustainable approaches to coal mining must be abolished. Congress
must ensurc that the Clean Water Act’s protections against fouling America’s rivers and streams

are properly enforced by the administration. This will force mining companies to internalize some
of the costs of their destructive mining practices. Unfortunately, in recent years, the Army Corps

of Engincers has iaken a pair of regulatory actions to minimize coal producers’ Clean Water Act
obligations, to the detriment of communities and ecosystems in Appalachia that are threatened by
mounitaintop removal mining. .

First, the Corps redefined coal mining waste as “fill° so that it woukl be subject to the dredge and

fill permitting program administered by the Corps rather than the pollutant discharge program run
by EPA. "8 Second, the Corps issued a general permit, authorizing surface mines to dump such *Sli”
(including excess mining-related material from mountaintop removal) into rivers and streams with
few preconditions to actually protect the resource. Ending the lenient treatment that mountaintop
removal enjoys under the Corps’ rules is crucially important to Appalachia, as“an estimated 724
stream miles in West Virginia, Kentucky, and parts of Virginia and Tennessee were covered by valley
fills and 1,200 miles of headwater streams were directly impacted by mountaintop mining activities”
between 1985 and 2001, '

Fixing the “fill” rule redefinition is important, but will not be easy—at least while the Bush
Administration is in office. Untii May 2002, the Corps regulations defined “fill material®as any
material used for the primary purpose of replacing an aquatic area with diy land or of changing the
bottom elevation of an [sic] water body. The term does not include any pollutant discharged into
the water primarily to dispose of waste, ag that activity is regulated under” the National Poltutant
Discharge Elimination System (NPDES) administered by the EPA. 1%

Under this definition, mountaintop removal “overburden” piainty should have been subject to EPA
permitting, a5 mining companies destroy streams in Appatachia to get rid of their mining wastes,
not to change the depth of the streams. Indeed, a Federal court held exacty that in 1999.12
Unfortunately, instead of complying, the Corps then redefined “fill material” to include mining
overburden, 'Z an action that one court found would violate the Clean Water Act and would “allow
the waters of the United States to be filled, polluted, and unavoidably destroyed, for any purpose,

including waste disposal” ' Under the new definition, the Corps is the lead permitting agency,and

historically it has been more than willing to authorize stream destruction as part of mountaintop
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Restoring the priotr definition’s exclusion for waste material and insisting on EPA permitting would
ensure that our nation’s rivers and streams-—particularly those in Appalachia—do not become
dumping grounds for mining waste. In fact, because the NPDES permitting process requires the
proposed discharge to comply with applicable effluent guidelines and with state water quality
standards, and because valley fills often bury streams entirely, valley fills are effectively prohibited by
the Clean Water Act. Fixing the fill rule would require coal companies to either find waste disposal
methods that do not destroy waters in the process, or preferably, to abandon mountaintop removal
mining altogether, 124

It is unlikely, however, that the Corps will give up its current authority to permit valley fills. It is
equally unlikely that the agency will revoke the general permit—Nationwide Permit 21 (NWP

21) —that it issned in 2002 (and has proposed to re-issue). NWP 21 gives mining companies a
blanket Clean Water Act fill authorization and, despite a legal requirement to ensure that permitted
activities “will cause only minimal adverse environmental effects when performed separatety, and
will have only {a] minimal cumuiative adverse effect on the environment,” lacks the mechanisms
to guarantee that fills will not be harmful, For instance, NWP 21 lacks any limit on the nomber

of acres or stream miles that can be affected by a valley £ll, and it does not specify how mining
companics must mitigate the impacts. Since 2002, under NWP 21, coal mining companies have
buried numerous streams with rock and other waste from surface coal mining activities.And this
practice will continue; the Corps intends to permit valley fills that, together with recent fills (since
1992), are expected to affect nearly 7 percent of a 12-million-acre Appalachian region that spans
four states and includes roughty 59,000 miles of streams. 1% It will likely take a new administration
or a successful court challenge to make the Corps revoke NWP 21 and require mining companies to
obtain individual permits before they can destroy any streams with mining waste.

Enforce the Clean Air Act

Coal mines themselves are significant sources of air emissions, especially particulate matter and diesel -
exhaust from mining equipment and other sources at the mine site. Most U.S. mines have on-site
equipment for processing, and moving coal, and loading it onto rail cars,all of which can contribute

to air emissions. Coal preparation plants (which process coal by breaking, crushing, screening, wet or
dry cleaning, and thermal drying) are subject to New Source Performance Standards (under 40 CFR 60
Subpart Y} and Clean Air Act (CAA) Title V permirting requirements. Moreover, if these sources emit
pollutants in sufficient quantities, they are subject to the CAA's prevention of significant deterioration
(PSD) requirements for NAAQS attainment areas—which impose an obligation to install best svailable
control technology (BACT) on any new units or on any facility that undertakes a major modification.

Appropriate application and rigorous enforcement of relevant standands are necessary to ensure
adequate control of these emissions. It will take citizen action, congressional oversight, and perhaps a
new administration before the EPA will require states to conduct meaningful and thorough review of
TideV permit applications—and in patticular, before the agency will demand an accurate accounting
of the potential for these facilities to emit regulated poflutants. Most mine sources currently avoid
future PSD requirements by adopting emission limitations in their Title V petmits that are of
questionable accuracy and effectiveness. Additionally, the EPA’s interpretation of the siatute allows
enormous quantities of mining-related fugitive dust to go unaccounted for in the regulatory process.

As discussed above, PM emissions are among the most significant air contaminants from mining
activities. One of the primary mechanisms for regulating PM is the implementation of National
Ambient Air Quality Standards (NAAQS) through state implementation plans (SIPs). This regulatory
mechanism, however, relies on the existence of a strong national standard. Amazingly, the EPA
recently proposed new NAAQS for fine PM (PM, o) and coarse PM (PM,,) that would essentially
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give mining a free pass by regulating only “urban coarse” PM and entirely ignore rural and mining-
related emission of coarse PM (PM;,). % While in its final rule the EPA ultimately did not entirely
exchade mining-related PM,, from regulation, it did revoke the annual PM,, standard—leaving in
place only the 24-hour standard. Thus, while there are national standards that target acute, short-

term PM, exposure, there are no standards at all addressing long-term exposure to more moderate

ambient levels of PMy. Moreover, the EPA suggested in its final PM rule that it might revisit the idea
of excluding rural and mining sources in the future. In order to protect the health of people living
near coal mining activity, the EPA must reevaluate its decision on PM, and regulate these emissions
on both a 24-hour and annual basis. '

Additionally, the EPA should step up inspections and demand comprehensive monitoring of fugitive
dust from mining and processing operations, but a new administration may have to take over before
it does so0.The agency has significant authority to demand such information, and only politically
motivated unwillingness to obtain it is restraining the agency now.'¥ According to personal reports
from affected communities in Appalachia, dust levels are a significant nuisance, and quantifying the
amount of pollution in their vicinity would be an important step forward.

Effective enforcement of the FPA's recent nonroad diesel rule, and expansion of that rule to regulate
emission from diesel locomotives (an action that the EPA solicited advanced comment on in
connection with the final nonroad diesel rule), will also help to address the emissions from sources

. at mine sites and from the trains used to transport coal once it is removed from the ground. These

requirements apply only to new diesel engines, however, 50 it will take some time for fleets to turn
over and the benefits of this rule to be fully realized.

If coal companies 2nd transporters want to be better neighbors, they would take immediate action
on their own inijtiative to reduce coal dust pollution. Adding moisture to coal to minimize dust
would help the communities through which coal trucks and trains move.

Enforce and Strengthen Surface Mining Laws

As the primary federal law governing sutface- or strip-mining activities in the United States,

the Surface Mining Coniro! and Reclamation Act (SMCRA) has the poteniial 10 improve surface
mining practices across the country. SMCRA was designed to ensure that coal mining practices

are carried out in 2 way that minimizes impacts to the health and safety of local communities

and the environment. Unfortunately, strip mining continues to exact a large toll, as blasting cracks
foundations of nearby homes and runoff from mine sites pollutes nearby watersheds. Almost
invariably, reclamation of a surface mine will procecd only until the point at which it meets the
minimum requirements of SMCRA, Even worse, regulatory authortics sometimes do not insist that
surface mining operations comply with SMCRA at all, 1%

While minimum compliance is not sufficient to protect the communities and ecosystems currently
threatened by MTR, it is imperative that compliance not fall below minimum levels. Studies

have shown that since the passage of SMCRA, water quality has improved with regard to pH,

iron, and manganese. However, according to the EPA, streams still commonly exceed Maximmom
Contamination Level Guidelines (MCLG) for sulfate, iron, manganese, and aluminum,'® Congress
must ensure that the federal Office of Surface Mining Reclamation and Enforcement (OSM) has
sufficient funding to provide thorough inspections of active surface mities and reclamation
procedures. Proper inspections and enforcement could further improve issues relating to water
quality, such as acid mine drainage. In order for a mine to be granted a permit under SMCRA, the
applicant must first devise 2 reclamation plan and post a bond equal to the predicted reclamation
costs for the proposed site. However, companies have been known to circumvent this requitement
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by setting up smaller, shell companies that post the bond, mine the area, declare bankruptey, and
forfeit the bond. > When this happens, the burden of reclamation falls to the state, and the amount
of the bond is often not nearly enough ta cover the cost of reclamation. Pennsylvania’s Department
of Environmental Protection, for example, projects an annual deficit of more than $1.2 million in
its reclamation costs if its bond practices remain the same. *! Procedures must be revised by the
relevant state authorities so that bonds more accurately reflect the total cost of reclamation. 132

Reclamation success and enforcement must also be improved. According to OSM, using the number
of acres of land affected by surface coal mining operations that have been released from bonds as
the measure of reclamation effectiveness, Wyoming—the nation's leading coal production state—
“has not achieved a large amount of reclamation success.” OSM aiso found that notwithstanding
*the intent of SMCRA to assure that” mined areas are reclaimed “as contemporaneously as possible”
to provide a balance between mined and reclaimed areas,“the gap between the acres disturbed
[i.e., strip mined)] versus reclaimed is widening...” ** In FY 2005, the ratio of reciamation to net
disturbance was 0.59, the lowest ratio in the last eight years. *4 In Montana more than 51,000
acres have been mined, but all four phases of land reclamation have been completed on only 216
acres, allowing release of their surety bonds. Theee of the four phases—ail that is required in many
states—have been completed on only an additional-1,500 acres. '35

The threats posed by coal waste sludge impoundments must also be addressed. Presently,
regulations implementing SMCRA gencrally require that surface mining activities be conducted

at least 500 feet away from any active or abandoned underground mining site, and ensure a stable
foundation, !3% 137 In addition, these rules specify that waste disposal areas must “not create a public
hazard. . . » 1*® Nevertheless, impoundment structures are capable of failure, and technology exists to
process coal without creating large volumes of liquid and sludge that must be stored. For instance,
in Kentucky, a Martin County Coal site had “a filter press system that removed the water from the
coal slurry and buried the remainder on-site as a solid." '* Unfortunately, “because it cost $1 more
per ton of coal, Martin Coal abandoned it in the *90s and went back to filling up sudge ponds” 1%
Liquid sludge storage has proven to be hazardous in the past: In 2000, one of these impoundment
ponds failed, spilling more than 300 million gallons of sludge. 14!

If dry processing methods cost one dollar per ton more than using methods that create the need
for large sludge dams, utilizing these technologies would raise the open-market cost of Appalachian
coal by a few percent. In light of the significant risks to the local communitics if there were to be
an impoundment failure, these costs would appear more than justificd. At 2 minimum, prohibiting
new or expanded waste impoundments would be a significant step forward. West Virginia legislators
considered, but did not take action on, a proposal to limit new and expanded impoundments. ¥

Recent years have also witnessed a series of notable attacks by the Bush Administration on the SMCRA
regulations, as well as other environmental rules. One particularly powerful provision of the rules
implementing SMCRA states that “no land within 100 feet of 2 perennial stream or an intermittent
stream shall be disturbed by surface mining activitics, unless the regulatory authority specifically
authorizes surface mining activities closer to, or through, such a stream” ' However, a recent
Memorandum of Understanding “clarifying” the regulation negates the buffer zone regulation entirely
and instead states that surface mining activities must comply only with a much weaker regulation
under the Clean Water Act, which states that discharges to streams will not be permitted if they will
result in “significant degradation.” '* This kind of backdoor rewriting of environmental legisiation has
been a halimark of the Bush Administration, and, for at Jeast the next two years, it will take the efforts
of Congress, citizen groups, environmental organizations and the courts to ensure that the laws and
regulations that protect our water and land are enforced according to their original purpose.
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Unfortunately, SMCRA is full of loopholes on environmental issnes, even without the assistance of .
the Bush administration. One section, for example, requires operators to “restore the Iand affected to

a condition capable of supporting the uses which it was capable of supporting prior to any mining.”

However, the next clause states that the land can also be returned to a “higher or better use”a

phrase so vague that it could mean anything from 2 landfill to a golf course, #* Further, SMCRA

addresses only aboveground damage and does not require restoration of underground aquifers,

which have been damaged or destroyed across thousands of acres in the West. So while proper

enforcement of SMCRA will yicld benefits—as will efforts by citizen groups and environmental

organizations along with others—surface mining will undoubtedly continue to be a major

source of pollution and degradation for some time to come,

The federal coal leasing program, ariginally designed to ensure a fair return to the public for its
resources and to mitigate impacts to wildlife, the environment, and affected communitics and states,
must also be reformed to effectively achieve its original mission,

Protect Unigue Places ; ‘

Fragile and unique ecosystems require additional protection to minimize the environmental effects
of coal production in the future, Despite the growth in giobal conventions and agreements thai
have established protected areas (e.g., World Heritage sites and Biosphere Reserves), many of

these unspoiled places are still severely threatened, and most remain officially unprotected and
vulnerable to a variety of industrial activities, including coal mining. Since the establishment of
Yellowstone National Park in the United States in 1872, often cited as the start of the modern era of
protected park areas, the global loss of natural habitats and species has continued and recently has
accelerated. Between 1970 and 2000, populations of terrestrial species declined by approximately
30 percent worldwide. 1% These declines occurred across ecosystem types, mcluding forests,
tundra, savanna deserts, and grasslands.

Many of the regions where these declines have occurred are characterized by extraordinary
ecological attributes, such as plant diversity and endemism, or relatively intact predator-prey
systems, and provide critical ecosystem services including 1) food for subsistence use and drinking
water; 2) regulation of global carbon, floods, drought, land degradation, and disease; 3) supporting
services such as soil formation and nutrient cycling; and 4) cultural services such as recreational,
spiritual, religious, and other nonmaterial benefits.

Coal mining threatens to tear apart large tracts of habitat in many of these upique places, either
through direct destruction or through secondary pollutants such as toxic nmoff and coal deposits.
For example, surface mining (mountaintop removal in particular) is severely disrupting the
Appalachian/Blue Ridge Forests ecoregion—a globally outstanding area that has one of the most
diverse assemblages of plants and animals found in any of the world's deciduous forests. 4 In the
West, some of the most sensitive habitat on the Colorado Plateau is threatened by coal mining,
despite the aridity of the region and its distance to markets. The Plateau includes the spectacular,
wilderness-quality lands of Utah's Henry Mountains and the buffalo that inhabit them, and has been
designated as one of five wilderness conservation priorities by Conservation International due to its
high biodiversity and levels of endemism, 14

It is essential that we protect these irreplaceable natural spaces on regional, national, and global

scales. Unfortunately, the existing regulatory framework for the coal industry is inadequate: Mining

is prohibited in only a limited number of places, and few of the protections are based on ecological

principles. 14 Either as a result of regulation or voluntarily, mining companies must embrace the

concept of land protection as an integral part of their operational planning in order to ensurc the .
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long-term viability of critical ecosystems and the valuable services these systems provide locally,
regionally, and globally.

Some critical ecosystems that must be protected include but are not limited to: 1) designated
protected areas such as World Heritage sites and Biosphere Reserves; 2) roadiess areas and citizen-
proposed wilderness areas; 3) sites containing significant archeological, historical, and/or cultural
values (e.g., sacred sites); 4) ecosystems that are intact, rare, and contain high specics richness,
endemism, and/or endangered or threatened species; and 5) areas that provide critical ecological
services (e.g., watcrshed protection and erosion control).

Reducing Damage From Coal Production in China

In China, small mines account for one-third of the nation’s total production of coal but contribute
more than two-thirds of its death toll. '* To improve its safety record, China has conducted many
national campaigns to close dangerous mines, which have resulted in 850 fewer coal miner deaths
in 2006 than the almost 6,000 deaths reported in 2005.' To build on these successes, the central
government has called for the suspension of more than 4,800 more coal mines, primarily small
mines that cannot meet basic safety standards, by mid-2008. ' Yet many of these small coal mines
have either refused to close or reopened illegally after the inspectors left. '® In addition, although
China has some mine safety laws and regulations on the books, they are rarely enforced. It is often -
cheaper for mine owners to pay bribes to local officials than to upgrade safety equipment.

China’s efforts t0 end collusion between government officials and coal mine owners, another major
reason for poor work safety standards in coal mines, have begun to show success. Due to pressure
from the central government in 2005, more than 7,000 local government officials who had shares in
coal mines have withdrawn their share.China has taken additional steps to strengthen enforcement,
inciuding elevating the State Administration of Work Safety to ministry level and renaming it the
General Administration of Work Safety, punishing hundreds of officials for coal mining accidents, and
drafting a new energy law aimed at improving mine safety. Yet much more aggressive enforcement
measures are desperately needed.

Independent oversight by China’s courts could help, but workers injured in accidents involving
more than three people cannot bring claims through China’s court system. Instead, they must seck
redress administratively, making it even more difficult to obtain reasonable compensation. This dual
system arose at a time when China's coal mines were all state-owned, but it is no longer appropriate
now that most mines are under private ownership.

Reducing Damage From Coal Use

Dramatic reductions in power plant emissions of criteria potlutants (pollutants subject to national
air quality standards), toxic compounds, and heat-trapping gases are essential. Strategies to
simultaneously reduce all of these emissions from coalfired power plants would be among the most
cost effective approaches to reducing environmental harms. Such reductions are achievable with
technology available today, both by reducing reliance on coal and through advanced combustion
systems that gasify coal and use the resulting synthesis gas in a highly efficient combined cycle
generator. This integrated gasification combined cycle (IGCC) system enables cost-effective
advanced pollution controls that can yvield extremely low criteria pollutant and mercury emission
rates and facilitates carbon dioxide capture and geologic disposal. These technologies will not be
widely employed in either the U.S. or China, however, without a sustained market driver, which
requires vigorous enforcement of clean air standards, new limits on carbon dioxide emissions, and
market oriented incentives to deploy carbon dioxide capture and disposal systems. v
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Enforce Clean Air Standards at New and Existing Power Plants

The single most important step toward reducing emission of criteria air polhutants from new coal
fired power plants in the United States is the appropriate interpretation and appHleation of the
Clean Air Act's Prevention of Significant Deterioration (PSD) permitting requirements, The PSD
program requires preconstruction permits for any new facility (including power plants) located in
clean air areas. These permits must contain emission limits—for, among other things, PM, NO,, SO,
and VOCs—that reflect the Best Available Control Technology (BACT).'* The PSD program, and
BACT in particular, are intended to ratchet emission limitations downward over time to ensure that
the standards for new facilities reflect application of the best available control technolagies and
emission reduction techniques. In areas that don’t meet air quality standards, a2 new source review
accomplishes much the same goal by requiring the lowest achicvable emission rate (LAER).

The EPA has recently sought to water down these requirements in several ways. For exampie, the
EPA has taken the position that requiring coalfired power plants to consider the use of lower sulfur
coal or to consider the emissions benefits of using integrated gasification combined cycle as a part
of its BACT or LAER analysis would constitute a “redefinition of the source” that the Clean Air Act
does not require, This position is without merit, and it runs directly counter to both the language
of the Act itself and the relevant legislative history. The EPA must interpret the Clean Air Act and
apply the requirements of BACT and LAER in 2 manner that complies fully with the language and
intent of the statute. By doing so, the EPA would ensure that any new coalfired power plant would
utilize the best emission control technology—currently IGCC—and therefore have dramatically
lower emissions of dangerous ctiteria pollutants, as well as lower toxic emissions and the ability to
capture and store CO, as discussed below.

The EPA is also contimiing its long assault on the Clean Air Act’s new source review (NSR)
requirements for modifications at existing sources. The EPA has accomplished this in part by
expanding the exemption for “routine maintenance” to inchude almost any changes at a facility,
by limiting NSR to situations where a modification at a facility results in an increase in emissions
measured on an hourly (rather than annual) basis, and by interpreting the NSR provisions as not
cncompassing “debottlenecking” activities (where the “modification” that increases cmissions is
made to ancillary equipment such as piping and not to a boiler unit itself).

One key to climinating the worst emitters is to close down antiquated and poorly controlled coal
plants (whosc emissions can be many times higher than emissions from new plants). Appropriate
interpretation and rigorous enforcement of the NSR requirements would create an incentive for .
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the retirement of such old facilities, which have far outlived their expected useful lives, and would
require those facilities that did remain to significantly improve their emissions performance.

. As mentioned previously, the EPA has also recently issued new ambient air quality standards

for particulate matter. While the PM,q provisions of the new PM NAAQS will have poteatially
significant implications for coal mining emissions, the PM, 5 component of that rulemaking has
significant implications for the regulation of power plant emissions. By failing to adopt the stringent
PM; 5 standards recommended by the EPA's own Clean Air Science Advisory Committee (CASAC)—
ignoring the relevant data on health effects—the EPA has walked away from its obligation to protect
Americans from the profound health impacts associated with these emissions, including emissions
from coalfired power plants.The EPA must adopt a more stringent standard for PM; 5 than it has
included in its current NAAQS.

Finally, while EPA has adopted the Clean Air Interstate Rule (CAIR), which establishes a cap-and-
trade program for electric utilities whose emissions contribute to poor air quality in neighboring
states, this rule will not address the emissions from the worst-performing sources nor require new
coal plants to use the best available emission control technologies. Indeed, under CAIR many old
power plants will remain entirely uncontrolled. CAIR should be made more stringent and should
not be used as a free pass to avoid appropriate regulation under other Clean Air Act programs, such
as NSR and the NAAQS.

Enfarce Clean Air Standards to Reduce Toxic Emissions

The EPA must also abandon its effort to give coaHfired power plants a virtual free pass to emit

toxic pollution The Clean Air Act required the EPA to study the hazardous pollutants emitted by
power plants, report to Congress about their threats by November 1993, and determine whether

to regulate utilities under the protective requirements applicable to other toxic polluters. The
agency submitted its Report to Congress in February 1998, and then determined, in December
2000, that the study supported the conclusion that regulating power plants was both appropriate
and necessary. In particular, the agency pointed to the widespread mercury contamination problem,
noted that U.S. anthropogenic emissions contribute significantly to domestic mercury deposition,
and estimated that power plants were the largest U.S. source of industrial mercury emissions. 1% The
EPA concluded that “the available information indicates that mercury emissions from [power plamnts]
comprise a substantial portion of the environmental loadings and are 2 threat to public health and
the environment.” %

~ After the regulatory determination, the EPA conducted an extensive fact-gathering and regulatory
development process aimed at establishing protective “maximum achievable control technology”
(MACT standards for power plants, as the Act required. In late 2003, however, the agency abruptly
reversed course and proposed three regulatory options: 1) a terribly weak MACT standard, which
the EPA made clear was not its favored approach; 2) a pollution trading scheme, in which the level
of the cap would be equivalent to the nationwide emission reductions that a source-by-source
MACT standard would achicve; and 3) retracting its December 2000 determination to control power
plants under the most protective requirements of the Act, and instead creating a two-phase trading
program using a much weaker legal authority. 17-13¢ Each of these options would have applied only
10 mercury from coalfired power plants and nickel from oil-fired plants; EPA proposed to ignore afl
other HAPs, 152

The EPA’s final rule reneged on its pledge to require MACT controls and instead put forward a
pollution trading scheme that fails to meet the Clean Air Act’s requirements and falls short of its
own weak promises: .
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» The EPA’s pollution trading rule requites no mercury-specific pollution reductions until 2018, .
despite the availability of cost-effective controls and a MACT requirement to achieve roughly
90 percent reductions (from approximately 48 tons to 5 tons annually) by 2008.

» Instead, the rule would allow power plants to emit as much as 38 tons per year until
2018—a mere 21 percent cut. Even this reduction is simply the incidental result of a separate
regulation governing the release of other kinds of pollution.

* With such a weak initial obligation, companies are expected 1o reduce their emissions slightly
more than required from 2010 to 2018 This will allow them to build up a cache of pollution
“credits*Then, when 2018 arrives, polluters will cash in their banked credits rather than
reduce their emissions to the level of the second cap (15 tons, or a 69 percent reduction). In
fact, the EPA has conceded that power plants will not have cut their mercury emissions to 15
tons even by 2025, and the agency does not know when emissions will fall 1o that level.

As noted, complying with the Clean Air Act would get far greater reductions, far sooner, in power
plant mercury pollution. It also would require the EPA to set standards for toxins other than
mercury, such as cadmium and arsenic, and dramatically cut utilitics’ emissions of those pollutants
as well. A responsible coal policy would honor the commitment the EPA made in 2000 to require
power plants to play by the same rules as other toxic polluters and would require cxisting plants to
adopt MACTFlevel controls within three years (new plants would need to meet protective standards
upon construction),

Strengthen and Enforce Clean Air Standards in China
A significant source of air polhation is China’s use of relatively low-quality coal that is largely
unwashed, '® very few power plants in China have installed flue gas desulfurization (FGD)
equipment because of its cost. '! Similarly, although a number of plants have installed continuous
emission monitoring systems, only a few of them are in operation because of their cost to operate
and the ambiguous role of monitoring in China’s environmental regulatory system. Many of the
plants built before 1580 have relatively low smokestacks and are located near cities, contributing
greatly to local air pollution.'? Newer plants often rely on tall smokestacks to meet 50,
concentration Hmits, exacerbating regional and transboundary pollution problems that are difficult
- to address under China’s existing system of environmental regulation. s

Since 1995, China has developed an integrated approach to the control of SO, and acid rain,
including the demarcation of 8O, emission and acid rain control zones, SO, emission Hmits, plant
closures and relocations, limitations on the mining of high sulfur-coal, technology and monitoring
requirements, and a variety of enforcement mechanisms and market-based instruments.'$* Many of
these reforms are embodied in the 2000 Amendments to the Law on the Prevention and Control
of Atmospheric Pollution.'s® Enforcing this existing regulatory scheme could result in significant
reductons in SOz and other major pollutants.

Yet these refarms, even if fully implemented, are simply not sufficient to keep power-sector
emissions under control in light of China's skyrocketing power demand. In 2006 alone, China
brought on line new generation capability equal to almost double the entire generation capacity

of California.% And rather than meeting its goal of reducing national SO, emissions by 20 percent
from 2000 levels by 2005, China instead increased sulfer emissions by 25 percent to 25.5 million
tons in 2005.'¢ Reducing demand through market incentives, extensive energy efficiency programs,
internalizing the environmental costs of coal, applying modern poliution controls, and increased
focus on renewable energy are therefore essential.
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Global Warming and Coal

Carbon dioxide and most other heat-trapping gases stay in the atmosphere anywhere from decades
to hundreds of years once emitted, locking us into centurics of environmental impacts from the
coal burned today. Recent observations of trends in global temperarure, arctic sea ice extent,and
mountain snowpack leave no reasonable doubt that global warming is under way. Ocean data have
confirmed that there 15 substaniial additional warming “in the pipeline” and unavoidable. With
current coal (and oil) consumption trends, we are headed for a doubling of CO; concentrations by
midcentury if we don’t redirect energy investments away from carbon-based fuels and toward ncw,
climate-friendly energy technologies. .

To avoid locking ourselves and future generations into a dangerously disrupted climate, we must
accelerate the progress atready under way. and adopt policies now to turn the corner on emissions.
Scientists are concerned that we are very near this threshold already. Many say we must keep global
temperatures from rising another 2 degrees Fahrenheit to avoid risking severe environmental
impacts. Global warming already is causing morc scvere storms, heat waves, droughts, and the
spread of malaria and other diseases.An additional 2-degree global temperature increase could
cause the extinction of many species, the death of coral reefs, and, eventually, a 20-foot rise in sea
levels because of the irreversible melting of the Greenland ice sheet. To have a reasonable chance
of limiting global warming to less than 2 degrees, the concentration of heat-trapping gases in the
atmosphere must be stabilized at a level no higher than the equivalent of 450 parts per miflion

of CO,. With CO, concentrations now above 380 ppm and rising at a rate of 1.5 to 2.0 parts per
million per year, we will passtheéﬁo ppm threshold within two or three decades unless we change
course Soomn.

The United States, the world’s leading carbon dioxide emitter, must immediatdy enact a national
program io limit CO; emissions and create the matket incentives necessary to shift investment

into the least polluting energy technologies on the scale and timetable that is needed. There is
growing agreement among business and policy experts that quantifiable and enforceable limits on
global warming emissions are needed and inevitable. These limits can then be allocated in the form
of emission allowances which can be traded between companies to ensure that the most cost-
effective reductions are made, as is currently the practice with sulfur emissions that cause acid rain.
A number of such cap-and-tracde proposals have been introduced in Congress, and many states are
moving forward with their own programs in the absence of federal action.

Targeted energy efficiency and renewable energy policies are ctitical to achieving CO, limits at the
lowest possible cost, but they are no substitute for explicit caps on emissions, Maost important, we
need to set these caps now, because industry is already building and designing the power plants
that the United States will rely on for the next 40 to 80 years.We need to redirect these investments
to prevent them from locking us into a substantial increase in .8, and global emissions.

Although China has ratified the Kyoto Protocol, as a developing (non-Annex I) country it is not
bound by restrictions on global warming pollution during the first commitment period (2008
2012). But senior climate experts in China recognize that the country may face emission limits after
2012 and needs to begin making preparations now.'® Enacting limits on carbon dioxide emissions
could help China meet its national goals of diversifying its energy structure; ensuring a stable,
economic, and clean energy supply; and increasing its energy efficiency. 6

- In the meantime, China is actively involved in developing carbon emission-reduction projects
under the Kyoto Protocol’s Ciean Development Mechanism (CDM). Current CDM projects in |
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China, including those awaiting approval from the CDM executive board, will result in an estimated .
250 million tons of certified carbon emission reductions (CERs). ™ Within the next five years, China

expects to be involved in carbon trading of more than 200 million tons each year. '™ These efforts,

while perhaps small in relation to total carbon emissions, have begun to convince many Chinese

decision makers of the potential economic benefits of joining the emerging global carbon trading

mariet.

Capture and Salely Dispose of CQ, From Any New Plants

It is technologically feasible to avoid the construction of new coalfired power plants and meet CO;
emission limits in the United States and China through energy efficiency, renewable energy, and
natural-gasfired combined heat and power systems. Utilities should be required to use this order of
preference in selecting new resources, as they are in California. Despite the best efforts of energy
efficiency, renewable energy, and environmental advocates over the last 15 years, however, coakfired
electricity generation increased by 24 percent hetween 1990 and 2004. 17

Increased recognition of the dangers of global warming and more robust advocacy certainly could
increase the pace at which energy efficiency and renewable energy technologies are deployed, but
it seems very likely as a matter of political and practical reality that the United States, and certainly
China, will for many years continue to rely heavily on coal for electricity generation given the size
of the resource, its low direct cost (excluding environmental externalities), and the political power
of coal interests. We must therefore include emissions reduction within the coal industry as a part
of any discussion of the future of coal. This includes accelerating the replacement of existing dirty
coaHfired power plants with advanced technology units, rather than simply adding end-ofstack
pollution control equipment to aging plants.

The critical technology for coal in both countries is CO, capture and geologic disposal. This is
the only technology that will make continued coal use compatible with protection of the climate.
Marginal improvements in coal plant efficiency will not deliver reductions on the scale needed to
stabdlize concentrations at reasonable levels.

The three required elements of a coakbased CO, capture and disposal system (CDS) have all been
demonstrated at commercial scale in numerous projects around the world. But there is large potential
for optimization of each element, and their integration, to bring down costs and improve efficiency. In
addition, experience with large scale injection of CO; into geologic formations is still kmited.

The first step Is processing coal to make a gas steeam with high CO, concentrations. Coal
gasification is today’s demonstrated method. Coal is reacted with oxygen under high presswre

and temperature to produce synthesis gas consisting primarily of carbon monoxide (CO) and
hydrogen (H;). A steam shift reaction can then be carried out to produce additional hydrogen and
CO; (H;0 + CO->H; + COy). In contrast 10 conventional coal combustion using air, the result isa
smaller gas stream with higher CO, concentrations, This approach significantly reduces the cost and
energy required to capture CO,. The hydrogen can be used as a chemical feedstock or burned ina
combined cyde (gas turbine plus steam turbine) power plant to make electricity.

Coa] gasification is in operation in dozens of installations around the world, including many fertilizer
plants in China, A notable example in the United States is the Tennessee Eastman plant, which has
been operating for more than 20 years using coal instead of natural gas to make chemicals and
industrial feedstocks. It also achieves mercury reductions of more than 90 petcent.

The electric power industry has been slowl to take up gasification technology, but two commercial- .
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scale units are operating in the United States, in Indiana and Florida. The Florida unit, owned by
TECO, is reported by the company to be the most reliable and economic unit on its system.Two
U.S. coal-based power companies, AEP and Cinergy, have announced their intention to build coal
gasification units.And several of China’s largest power companies, including the China Huaneng
Group, announced in December 2005 that they have set up a new company in order to build
China’s first coal gasification power plant, complete with the technology to capture and store
carbon.'? In addition to enabling lowercost CO, capture, gasification technology has very low
cmissions of most conventional pollutants and can achieve high levels of mercury control with
low-cost carbon-bed systems,

Methods for capturing CO, from industrial gas streams have been in use for decades. In the United
States, for example, they are used to separate CO, from “sour gas” at natural gas processing plants
and ar¢ even in use at a few coalfired power plants to produce CO;, for sale to the food and
beverage industries. In North Dakota, the Great Plains Gasification Plant, a legacy of the 1970s
synfuels program, now captures CO; and ships it by pipeline to an oil field in Saskatchewan, where
it is injected to produce additional oil. In Wyomning, a large gas processing plant captures CO, for
sale to oil field operators in that state and in Colorado. Smalier plants in Texas do the same thing to
serve oil fields in the Permian Basin,

Once captured, the CO, must be disposed of The most viable approach currendy is to transport
the CO, by pipeline and inject it into deep geologic formations that are capable of permanently
retaining it. Geologic injection of CO, has been under way in the United States for a couple of
decades as a method for producing additional oil from declining fields. Today, il companies inject
about 35 million tons annually into fiékds in Texas’s Permian Basin, Wyoming, Colorado, and other
states. Because industrial sources can emit CO, without penalty under current U.S. policy, most

of the injected CO; is supplied from naturat CQ, reservoirs, rather than captared from emission
sources. [ronically, due to the lack of emission limits and the limited number of natural CO; fields,a
CO, supply shortage is currently constraining enhanced oil recovery from existing Belds. There is, of
course, a massive supply of CO, from power plants and other sources that would become avzilable
to supply this market, but that will not happen as long as CO, can be emitted at no cost.

Such enhanced ail recovery (BOR) operations are regulated to prevent releases that might endanger
public health or safety, but they are not monitored with any techniques that would be capable of
detecting smaller leak rates. Small leak rates might pose no risk to the local surroundings but over
time could undercut the effectiveness of geologic storage as a CO; control technique. Especially in
EOR operations, the most likely pathways for leakage would be through existing wells penetrating
the injection zone. Much of the injected CO; is also brought back to the surface with the oil
produced by this technique. That CO, is typically reinjected to recover additional oil, but when oil
operations are completed it may be necessary to inject the CO, into a deeper geologic formation to
ensure permanent storage.

In addition to these EOR operations, OO, is being injected in large amounts in several other projects
around the world.The oldest of these involves injection of about 1 million tons per year of CO,
from a natural gas platform into a geologic formation beneath the seabed off the coast of Norway.
The company decided to inject the CO, rather than vent it to avoid paying an emission charge
adopted by the Norwegian government—a clear example of the ability of emission policies to
produce the deployment of this technology. The Norwegian operation is intensively monitored and
the results from more than six years of operation indicate the OO, is not migrating in a manner that
would create a risk of leakage. Other large-scale, carefully monitored operations are under way at
the Weyburn oil fleld in Saskatchewan and the In Salah natural gas field in Algetia.
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The first project to combine all of these elements—gasification technology, carbon ¢apture and
storage, and enhanced oil recovery—was announced in February 2006 by British Petroleum and
Edison Mission Group.The project, which is slated to be near Long Beach, California, will use
petroleum coke, a byproduct from a local refinery, in a gasification combined-cycle power plant
designed to generate 500 MW of power and capture more than 90 percent of the CO, produced in
the process.The captured carbon dioxide will be piped to a nearby oil field and injected into the
ground to enhance oil recovery.

While additional experience with large-scale injection in various geologic formations is needed, we
know enough to expand these activities substantially under careful procedures for site selection,
pipeline siting and safety, operating requirements, and monitoring programs. The imperative of
avoiding firther carbon lock-in due to construction of conventional coalfired power plants and
the capabilities of CO, capture and storage technologies today warrant policies in both the United
States and China to deploy these methods at new coal plants without further delay.

Replace Ofl With Low-Carbon Fuels
High oil and natural gas prices and the security risks posed by dependence on imported oil have
led both the United States and China to express strong interest in producing Hquid fuels from coal.

Coal Procurement Guidelines

Stricter environmental requirements need 1o be applied to coal production nationwida. Maanwhile,
pawer companies can help reduce the upstream impact of coal production by insisting that their coal
suppliers adhare to strict anvironmental guidslinas.

To qualify under the proposed low emissions coal ganeration obligation, a power plant would have to
obtain all of its coal from sources that adhare to thesa guidelines as well as meet strict emission rate
requirements for carbon dioxide and other pollutants.

Detailed procurement guidelines need to be developed, but qualifying coal must, at a minimum, be
obtained from sources that: :

s Comply with all local, stete, and federal health, safety, and environmental
regulations and guidelines;

s Do not include operations where mountain top remaval and valley filts have occurred;

s Employ effactive and ecclogically eppropriate lend raclamation;

» Protact aquifers and surface waters;

* Protect ecologically significant and unique areas and wildlife;

= Avoid coal mine methane emissions; _

¢ Protact coal field communities from structural damage or water contamination caused
by mining activities;

& Avoid vulnerable sludge impoundments;

* Mitigate social and sconomic impacts of boom-bust development; and

= Ensure that the public obtains a fair retum for its resources under the federal coal
leasing progrem,

Matural Resources Defonse Council § 31




Coakbased liquid fuels, however, pose their own dangers: the greatly exacerbated environmental
impacts of coal production and global warming poliution.

To avoid catastrophic global warming, the United States and other nations will need to deploy
energy resources that resnlt in much lower releases of CO, than today's use of oil, gas, and coal. The
technologies we select to replace conventional transportation fuels must lead to greatly reduced
CO; emissions. With the technology in hand today and on the horizon, it is difficult to see how a
large liquid coal program can be compatible with the low-CO,emitting transportation system that
must be designed if we are to prevent dangerous global warming.

The Damage of Liquid Coal

To assess the global warming implications of a large liquid coal program, we need to €xamine the
total life cycle or “wellto-wheels” emissions of these new fuels. When coal is converted to liquid
fuels, two streams of CO, are praduced: one at the lquid coal production plant and the second from
the exhausts of the vehicles that burn the foel.

Today our system of refining crude oil to produce gasoline, diesel, jet fuel and other transportation
fuels results in a total “well to wheels” emission rate of about 25 pounds of CO, per gallon of fuel.
Based on available information about liquid coal plants being proposed, the total well to wheels
CO; emissions from such plants wouid be about 50 pounds of CO, per gallon, roughly twice

as much as using crude oil, assuming that the CO; from the liquid cozl plant is released o the
atmosphere. 1* Obviously, introducing a new fucl system with double the CO; emissions of today’s
crude oil system would conflict with the need to reduce global warming emissions. If the CO; from
Hquid coal plants is captured, then €O, emissicns would be reduced but here one confronts the
unavoidable fact that the liguid fuel from coal containg the same amount of carbon as gasoline or
diesel made from crude.The result is that the well-to-wheels emissions would still be higher than
emissions from today’s crude oil system. !

Therefore, using coal 10 make liquid fuel for transportation needs flatly conflicts with our need to
reduce global warming poltution. Creating a liquid coal industry would make much more difficult

The Potential of Enhanced Qil Recovery

There is great potentiat to produce additional oil from already developed fields using carbon dioxide
captured from coal-fired power planta. When CO, is injected at high pressure into mature oil fields
under the right conditions it increases reservoir pressure and the oil's mobility, promoting enhanced

oil racovery (EOR). Standard primary and secondary production without CO,-ECR recovers only about
one-third of the originat ol in typical reservoirs. Current state-of-the-art ECR techniques ganarally
allow an additional 10 percent of tha original oil in place to be recoverad. ' '

The U.S. Department of Energy has estimated that if EOR were widely available for CQ,, current
techniques coukd recover more than €0 billion barrels of oil from domestic fields in the lower 4B
states,)” Advanced techniques have the potential to double the fraction of the original oil in place
that could be recovered using COzEQOR to more than 120 billion barrels, or more than 18 times

the amount of oil that is estimated to be economically recoverabie from the Arctic National Wildlife
Rafugs, at a cost of $40 per barrel or l8ss.17 Hf power plant, pipsline, and powardine siting issues

are properly addressed, capturing CO» from coatfired power plants could therefore not only reduce
giobal warming pollution, but also significantly contribute 10 meeting America’s energy needs without
sacrificing our few remaining wild places to oil exploration and development.
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the task of achieving any given level of global warming emission reduction. Proceeding with lquid .
coal plants now could leave those investments stranded or impose unnecessarily high abatement
costs on the economy if the plants continue to operate.

Establish a Low-Emissiens Coal Generation Obligation

Given the dual need to avold building new conventional coal ﬂred power plants and to rapidly
expand the market for low-emissions electricity-generating technology, NRDC supports the
development of a low-emissions obligation for coal generation, which would require U.S. and
Chinese electricity suppliers to generate a growing portion of their coatfired electricity using plants
that capture and permanently dispose of their CO,. This approach spreads the costs of deploying
carbon capture and dispesal technology across the entire fleet of coalfired power plants, rather
than concentrating these costs only on developers of new umits.

The standard should be phased in at a rate corresponding to the expected construction of new coal
plants plus the gradual replacement of existing obsolete plants over time. To qualify, plants wouild
have to obtain their coal from sources that comply with strict environmental guidelines (see box)
and would need to have a €O, emission rate less than 250 pounds/MWh (which represcnts an 85
percent to 90 percent reduction compared with a conventional coal plant) as well as state-of-the-art
emissions performance for other pollutants. Implementation of the low-emissions coal generation
obligation would inclhude a credit trading program, which would allow suppliers that exceed their
minimum requirements to bank their extra credits or sell them to suppliers who come up short.
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Conclusion

he current coal fuel cycle is among the most destructive
activities on earth, placing an unacceptable burden on public
health and the environment. There is no such thing as “clean
coal.” Qur highest priorities must be to avoid increased reliance
on coal and 1o accelerate the transition to an energy future based
on efficient use of renewable resources. Energy efficiency and
renewable energy resources are technically capable of meeting the
demands for energy services in countries that rely on coal, including .
the world’'s two largest coal consumers—the United States and
China. '
However, more than 500 comventional coalfired pawer plants are expecied In China in the next
¢ight vears alone, and more than 100 are uader development in the United States. Building these

plants as planned would perpetuate emissions of harmful pollutants and foreclose the possibility of
preventing dangcrous global warming,

Because it is very likely that significant coal use will continue during the transition to renewables,

it is important that we also take the necessary steps to minimize the destructive effects of coal use.
That requires the U.S. and China to take steps now to end destructive mining practices and tc apply
state of the art pollution controls, inchading CO, control systems, to sources that use coal.
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Conservation Resources
QVERVIEW '

This chapter provides an overview of the procedures and major assumptions used to derive the
Council's estimates of conservation resources available in both the public and private utility
service territories across the region. It describes the cost and availability and other key.
characteristics of the conservation potential. It also describes the Council’s policy on conversion
from electricity to natural gas as an electric efficiency measure.

In the Council's power plan, conservation is defined as the more efficient use of electricity. This
means that less electricity is used to produce a given service at a given amenity level.
Conservation resources are measures that ensure the efficient use of electricity for new and
existing residential buildings, household appliances, new and existing commercial buildings,
commercial-sector appliances, commercial infrastructure and industrial and irrigation processes.
For example, buildings in which heat loss is reduced through insulating and air tightening require
less electricity for heating. These conservation efficiencies mean that less electricity needs to be
generated, saving operating costs and ultimately requiring less new power plant construction.
Conservation also includes measures to reduce electrical losses in the region's generation,
transmission and distribution system.

Conservation has been a central ingredient in the resource portfolios of previous plans for
meeting future electrical energy needs. Each kilowatt-hour of electricity conserved means that
one less kilowatt-hour needs to be generated. But conservation resources carry costs and risks,
as do generation and demand response resources available to the region for development. The
Council’s uses a portfolio model to determine what resources to develop on what schedule in
order to minimize power system costs and risks. (See Chapters 6 and 7 for a discussion of the
portfolio analysis) Each of the resources considered by the portfolio model, including
conservation, cairy unique physical and financial characteristics that determine its value and risk
to the system. The amounts of cost-cffective conservation identified in this chapter are not '
presented as targets, but rather a summary of conservation resource characteristics. How much
of this conservation resource to develop, at what pace, and under which development decision
criteria is determined in the portfolio analysis. In the portfolio analysis, the ¢osts and risks of
developing conservation are evaluated relative to other resource alternatives considered in this
plan. That analysis, presented in Chapter 7, leads to action plan targets for conservation
acquisition.

In order for the portfolio model to identify how much conservation is appropriate to develop, the
Council first estimates the amount, cost, and availability of conservation, The cost, amount and
characteristics of the supply of conservation resources available to the region are described and
reported in this chapter under specific medium-case assumptions. The amount of conservation
available to develop depends on future growth patterns, economic cycles, and success of
conservation programs, timing of codes and standards, power prices and a host of other factors. .
For example, more conservation would be available if the region grows at & faster pace than the
medium-demand forecast. Less if the regions grows more slowly. Similarly, more would be
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cost-effective than reparted in this chapter, if power prices are higher than the medium forecast
used as a proxy for cost-effectiveness in this chapter.

This draft plan identifies over 4,600 average megawatts of technically available conservation
potential in the medium-demand forecast by the end of the forecast period. About half of the
potential is from lost-opportunity measures, which must be captured at the time new buildings
are built or new appliances and equipment is purchased. The other half is discretionary with
regard to timing. Discretionary conservation can be deployed any time within practical limits.

But not all of those 4,600 average megawatts of conservation potential are practicably achievable
or economic to deploy. The Council’s conservation resource assessment takes into account both
the fraction of technical potential estimated to be ultimately achicvable and the fraction
estimated to be cost-effective under medium case assumptions.

The technically available conservation potential identified by the Council is reduced to reflect
that a fraction of measures that can never be practicably achieved, even if the measures are free
and cost-effective. Some customers will not adopt some measures, some equipment will not be
replaced with more efficient equipment for a variety of reasons, and some new buildings and
equipment will not meet energy codes and standards. To account for this, the Council estimates
the fraction of the conservation potential is practicably achievable over the course of the twenty-
year plan period and the pace at which the conservation programs can be accelerated or codes
and standards adopted. The Council believes that program penetration can reach 85 percent
over twenty years. But, early-year penetration rates for new programs will be lower because it
takes time to ramp up programs. Specific ramp-up constraints, and year-to-year acceleration
limits used in the portfolio analysis are described in Chapter 7. For the purpose of illustrating
conservation potential in this chapter, the Council assumes 85 percent or 3,900 average
megawatts, of the estimated 4,600 average megawatts of cost-effective conservation is
achievable over the course of the twenty-year planning period.

Some of the conservation identified in the Council’s resource assessment is relatively expensive,
The portion of the 3,900 average megawatts of achievable conservation potential that will be
cost-effective to develop depends on how future market prices unfold, how valuable the
conservation resource is compared to other resources and the relative risk of conservation
compared to other resources. The Council’s portfolio analysis is used to deterinine best
conservation development strategies given the uncertainties the region faces. But, for illusirative
purposes in this chapter the Council reports amounts estimated to be cost-effective based on a
medium-case forecast of power market prices at the Mid-Columbia trading hub for every hour
over the next twenty years. Using this estimate of future wholesale electricity prices, about - -
2,800 average megawatts of the 3,900 achievable megawatts would be cost-effective.

These estimates for the fraction achievable and fraction that would be cost effective produce a
single point estimate of 2,800 average megawatis of cost-effective and achievable conservation
avaiiable to the region by 2025. This achievable and likely cost-effective conservation potential
is available at an average levelized cost of about 2.4 cents per kilowatt-hour.” This is equivalent

' The energy savings potential and average cost estimates in this chapter include administrative costs and
adjustments for transmission and distribution line Josses. Levelized cost celculations are performed in constant
(20008) using a discount rate of 4 percent over a financing period of 15 years.
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to the capability of more than eight new 400 megawatts coal-fired power plants at about two- .
thirds of the cost.?

Table 3-1, and Figure 3-1 show the distribution and estimated benefit cost ratios of the region’s
achicvable and cost-effective conservation potential by major end-use and sector under the
Council’s medium forecasts of load growth, power and fuel prices, hydro conditions and
resource development. Figure 3-2 shows the conservation supply curve by sector for all
conservation identified in this assessment. Costs reported are the levelized costs of the
conservation measures and expected program costs in (20008). Reported savings include
reduced line losses.

? Based on a 400 megawatts coal-fired power plant se¢ing service in 2009. Under average conditions, such a plant

would operate at an average capacity of 326 megawatts with a levelized cost of $36.68 per megawatt hour (year

32,000,

* These costs are not total resource costs. They do not include the valwe of deferred transmission or distribution

system savings, quantifiable non-energy benefits, or operational and maintenance savings atiributable to

congervation measurcs., Total resource cost includes the net costs of conservation resources. The Council uses total

resource costs, which are measure and program costs net of associated benefits when evaluating the relative costs of

conservation and generating options 1o assure the fair comparison of conservation and generating resources. .
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Table 3-1: Achievable and Cosi-Effective Conservation Potential

Sector and End-Use Caust-Effective Average Benefit/Cost
: Savings Potential | Levelized Cost Ratio®
(MWa in 2025)' | (Cents/kWh)*

Commercial New & Replacement Lighting 245 1.2 0.1
|Agriculture - Irrigation 80 1.6 3.2
New & Replacement AC/DC Power Converlers’ 156 1.5 2.7
Residential Clothes Washers 135 52 2.6
Residential Dishwashers 10 16 26
Commercial New & Replacement Infrastructure® 11 1.4 24
Residential Compact Fluotescent Lights §35 1.7 23
Residential Water Heatars 80 22 23
Commercial Retrofit Lighting 114 1.3 22
Residential Refrigerators 5 2.1 |- 22
Commercial Retrofit Equipment’ 109 34 2.1
Residential HVAC System Conversions 70 43 2.1
Commercial New & Replacement Shell 13 16 2.0
Industrial Non-Aluminum 350 1.7 2.0
Residential New Space Ctmdmanmg - Shell 40 . 25 2.0
Residential Existing Space Conditioning - Shell ) a5 26 1.9
Residential HYAC System Commissioning 20 3.1 1.9
Commercial Refrofit Infrastructure’® 105 2.2 . 13
. Commercial New & Replacement Equipment’ 84 2.2 1.8
" [Commercial New & Replacement HVAC 143 . 3.0 1.5
Commercial Retrofit HVAC 117 : 34 13
Commercial Retrofit Shell 9 29 13
Residential HVAC System Efficiency Upgrades 65 29 1.2
Residential Heat Pump Water Heaters 195 43 1.1
Residential Hot Water Heat Recovery 25 4.4 1.1
Total 2,814 2.4 2.7

* This is the total amount of conservation estimated to be cast-effective and achievable, given sufficient economic
and political resources, over a 20-year period under the medium forecast of loads, fize] prices, water conditions, and
resource development.
>  These levelized costs do not include the 10-percent credit given to canservation in ﬂ:eNnrﬂlwest Power Act.
¢ These “benefit-to-cost” (B/C) ratios are derived by dividing the present value benefits of each measure’s energy,
capacity, transmission and distribution and non-energy cost savings by the incremental present value cost (including
;lrogram administration} of installing the measure.
Measure occurs in residential, commercial and industrial sectors.
* Commercial infrastructure includes sewage treatment, municipal water supply, LED traffic lights, and LETY exit
s:gns
' ® Commercial equipment includes refrigeration equipment and controls, computer and office equipment controls and
. laboratory fume hoods.
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Achievabie and Cost Effective Conoarvation Potential - Medium Forecast
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Figure 3-2: Achievable Conservation in 2025 by Sector and Levelized Cost




TWO DECADES OF CONSERVATION PROGRESS

Since the adoption of the Council’s first power plan in 1983 the region has made significant
progress in acquiring conservation, The Council’s first power plan stated that the acquisition of
cost-effective conservation should be used to reduce year 2002 loads by 5 to 17 percent
depending upon the rate of economic growth experienced in the region. The plan called upon
Bonneville and region’s utilities to develop and implement a wide array of conservation
programs. The plan also called upon the state and local governments to adopt more encrgy
efficient building codes. It called upon the federal government to adopt national energy
efficiency standards for appliances and to upgrade its existing cfficiency standards for new
manufactured homes. ' '

In response to the Council’s first power plan, the Bonneville Power Administration and the
region’s utilities initiated conservation programs across all economic sectors. Between 1980 and
2002, these programs acquired over an estimated 1,425 average megawatts of electricity savings.
Since its formation in 1996, Bonneviile and the region’s utilities have sponsored the market
transformation initiatives of the Northwest Energy Efficiency Alliance. Alliance programs have
contributed another 110 average megawatts of savings, increasing the 1980-2002 regional total
to 1,535 average megawatts. The average levelized cost of these savings to the region’s pawer
system was approximately 2.1 cents per kilowatt-hour (2000$), or approximaiely 60 percent of
the expected cost of electricity from new generating resources. However, the region did not
capture all the conservation identified in that first power plan. Nor has it captured all the cost-
effective conservation identified in subsequent plans.

While progress toward adoption of more cnergy-cfficient energy codes has proceeded at a slower
pace, all of the Northwest states have now adopted energy codes that require new residential and
commercial buildings and those buildings that undergo major renovations or remodeling to be
constructed with significantly more efficiency measures. By 2002 buildings constructed to these
codes were saving an estimated 475 average megawatts of electricity. The region will continue
to accrue additional savings as future buildings are constructed in accordance with these codes.

At the federal level, new standards for residential water heaters and appliances such as
refrigerators, freezers and clothes washers were first adopted in 1987. In 1992 Congress enacted
federal standards for additional appliances, electric motors, certain commercial heating,
ventilating, air conditioning equipment and lighting equipment. After much debate, in 1994 the
Department of Housing and Urban Development (HUD) revised its federally pre-emptive energy
efficiency standards for new manufactured homes for the first time in 20 years. Taken together

these federal efficiency standards saved an estimated 450 average megawatts of electricity in
2002,

Figure 3-3 shows that cumulative conservation savings from Bonneville and utility programs, as
well as state codes and federal standards from 1980 through 2002 total about 2,500 average
megawatts. By 2002 the 2,500 average megawatts of conservation resources developed in the
region were mecting between 10-12 percent of Northwest electric energy service needs. To
place this in perspective, this is more electricity than was consumed in the entire state of Idaho
during 2002,
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Figure 3-3: Regional Conservation Savings 198¢ - 2002

MAJOR CHANGES IN ERVA SOURCE ESTIMATE

The Fourth Power Plan’s conservation estimates were prepared in 1995. This new estimate of .
energy conservation potential takes into account significant changes that took place in the o

" intervening years. These include: 1) conservation acquired since the Fourth Power Plan; 2)

changes in avoided costs; 3) technology improvements; and 4) changes in baseline characteristics

forecasts. Each of these changes is discussed in the following sections.

Conservation Acquisition Since the Adoption of the Fourth Power Plan

Since 1995 utility conservation programs, including regional market transformation activities,
changes in federal and state codes and standards, have capiured some of the cost-cfiective
conservation potential identified for development in that plan.”” Bonneville and utility programs
acquired approximately 620 average megawaits of conservation resources between 1996 and
2002. In addition, the Northwest Energy Efficiency Alliance and its regional utility pariners are
increasing the market share of a wide array of higher-efficiency appliances, building practices,
residential lighting and other measures. Figure 3-4 shows that by the year 2025 the Council
estimates approximately 170 average megawatts of conservation will be captured by these
existing market fransformation efforts.

19 Market transformation means efforts to imprave the market viability and availability of specific conservation
equipment or services so that they can achieve high levels of market pepetration with little or no utility incentives,
Because these matkets typically cut across multiple utility service territories, market transformation efforts in the
Northwest have been developed in conjunction with the region’s utilities through the Northwest Energy Efficiency

Alliance (NEEA). .

3-7
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2007 IRP KEY MESSAGES

* Resource deficits start in 2014 with loads exceeding
resource capability by 49 MW. Deficits are driven by
electricity sales growth averaging 2.3 percent over the
next decade.

« The 2007 Preferred Resource Strategy (PRS) differs
substantially fram the 2005 PRS in three main areas:
the removal of coal as a resource, the challenge of
acquiring renewables and the need for namral gas-fired
plants.

* The PRS includes 350 MW of natural gas-fired plants,
300 MW of wind, 87 MW of conservation, 38 MW of
hydro plant upgrades and 34 MW of other renewables
by 2017.

* The coal-fired generation forecast in previons plans is
replaced entirely with natural gas-fired resources.

+ Conservation acquisition is 25 percent higher
than in the 2005 plan and 85 percent higher than
the 2003 IRP. The company is implementing an
enterprise-wide conservation and energy efficiency
initiative called the “Heritage Project.”” It builds on
the company’s long-time commitment to energy
conservation and efficiency, introducing new products
and services to increase Customers’ energy savings.

+ Fewer renewables meet ont planned requirements due
to tightening market conditions; renewables legislation
in Washington and Oregon has artificially increased
and accelerated the demand for these resources and
therefore increased their costs. For example, wind
generation costs have increased more than 5 percent
since the 2005 IRP

« Avista supports narional climate change legislation
and is actively participating to ensure cost-effective
solutions for our customers.

« Awvista has one of the sinallest carbon footprints in
the U.S. because of its renewable energy resources.
According to a Natural Resources Defense Council
study, only seven other major mtilities have a smaller
footprint.

» Avista's high percentage of existing renewable hydeo
resources, combined with a lack of available cost-
effective renewahle resource options, means we must
continue to acquire carbon-emitting generation to
meet furure load growth. This increases our total
carbon footprint, but our emissions per MWh of
generation fall Gver time.

+ The enactiment of new laws imposing emission
performance standards on fossil fueled generation
resources acquired by electric utilides in Washington,
Oregon and California narrows our cost-effective
options, at least in the short term, to natural gas-fired
generation,

* The PRS strikes a reasonable balance between keeping
-average costs and variation in year-to-year costs low.

» Fixing gas prices daes not lower absolute cost, but it
does limit price volatility,

* The power purchase contract for the Lancaster
Generating Plant, previously held by Avista Energy
and transferred to Coral Energy in 2007, will be
available to Avista beginning in 2010. This will provide
approximately 275 MW of natural gas-fired generation
and will be a good resource to serve customer load.

« Action items being developed for the 2009 IRP
include renewable energy and emnissions, enhancements
to modeling systems, transinission modeling and
research, and conservation.

e The 2007 IR.P was substantially complete when the
cornpany announced the availability of the Lancaster
gas-fired plant to the utlity. The Preferred Resource
Strategy, as detailed above, includes 350 MW of
natoral gas-fired generation over its first 10 years. The
Lancaster plant is assumed to replace 2 significant
portion of this component. As the IRP was not
re-run due to the Lancaster addition, in some places
within the 2007 IRP our resource deficiencies and
tabulations are shown with and without the Lancaster
plant.




Exeoutive Summary

EXECUTIVE SUMMARY

Buii River Valley, Montana

Avistas 2007 Integrated Resonrce Plan (IRP) will guide
utility resource acquisitions over the next two years
and beyond. Besides providing a smpshbt of its current
resources and loads, the IRP shows where our resource
portfolic is heading through the Preferred R.esource
Strategy (PRS). The PRS is made up of renewable
resources, conservation, efficiency upgrades at existing
facilities and new gas-fired generation. The most
significant change from the 2005 [RF is the exclusion
of coal-fired generation due to changing econamics
and recent legislation effectively barring its use. -

Conservation acquisition is forecast to rise approximately
25 percent over the 2005 IR P Jevel and by more than 85
percent from the 2003 IRP.

The IRP balances low cost, reliable service and
reasonable foture rate volatilicg. Avista’s management and
stakehaolders from the Technical Advisory Committes
{TAC) play a key role in directing the TRP process.

TAC members include customers, Commission Staff,
consumer advocates, academics, utlity peers, government
apencies and interested internal parties. The TAC
provides significant input on modeling, plnning
assiunptions and the general direction of the planning

process.

RESOURCE NEEDS'

Plant upgrades and conservation acquisition are
inadequate to meet all future load growth. Annual
energy deficits begin in 2011, with loads exceeding
resource capabilities by 83 aMW. Energy deficits rise

to 272 aMW in 2017 and to 513 aMW in 2027. The
company will be short 146 MW of capacity in 2011. In
2017 and 2027, capacity deficits rise to 300 MW and
835 MW, respectively. Table 1 presents the company’s net
position forecast during the first 10 years of the study.

Increasing deficits are 2 result of 2.3 percent energy

and capacity load growth through 2017, Expirations of
certain long-term contracts also add to the deficiencies.
Figures 1 and 2 provide graphical presentations of Avista’s
load and resource balances. The annual forecasted load

is the summation of our peak forecast plus planning and
operating reserve obligations. ‘

Table 1: Net Position Forecast

Net Position 2008 2008 2040 2011 2092 2013 207
Energy @MW) | 121| 79| 33| -83| -170| -228| -272
Capacity (MW) | 148 | 64 5| -148 | <251 | -357 | -300

! Energy and Capacity positions exclude the acquisition of Lancaster. The impact of Lancaster on the company's L&R position is detailed

later in chis chapter.
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Executiver Summary

Figure 1: Load Resource Balance—Capacity (MW)
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MODELING AND RESULTS
The company used a multi-step approach to develop

20M
2012

its Preferred Resource Strategy. The process begam

by identifying potential new resources to serve future
demand across the Western United States, A Western
Interconnect-wide study was perforined o understand
the impact of regional markets. We believe that the
additional efforts to develop this study were necessary
given the significant impact other regions can have on
the Northwest electricity marketplace, Existing resources
were combined with the present transmission grid to
simulate hourly bperwnns from 2008 through 2027,

2013
2014
2015
2018
2017

Cost-effective new resources and transmission were
added to meet growing loads. Monte Catlo-style analysis
varied hydro, wind, load and gas price data over 300
iterations of potential fisture conditions. The simulation
resulis were used to estimate the Mid-Columbia-
electricity miarket. The iterations callectively formed the

Base (ase.

Estimated market prices were used to analyze potential
conservation initiatives and available supply-side
resources to meert forecasted company requirements.

Each new resource option was valued against the Mid-

=y
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Exscutive Summeny

Figure 3; Efficient Frontier and Traditional Resource Poytfolios
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Columbia market to identify the fature value of each
asset to the company, as well as its inherent risk (e.g.,
year-to-year volatility}. Future market values and risk
were compared with the capital and fixed operation

and maintenance {O&M) costs that would be incurred.
Avista’s Preferred Resource Strategy Linear Programming
Model (PRiSM) assisted in selecting the PRS, Ts
selection was based on forecasted energy and capacity
needs, resource values and limiting power supply expense
variability. '

Futures and scenarios test the PRS under alternative
conditions beyond the Base Case and illustrate how
certain resource mixes petform in alternative market
conditions. Futures are stochastic studies using a Monte
Carlo approach to quantitarively assess risk around an
expected mean outcome.* This Hme-intensive and
multi-variable approach is the most rabust method used
for risk assessment. Four futures were modeled for the
2007 TRP: Base Case,Volatile Gas, Unconstrained Carban
and a High Carbon Charges.

A scenario is a deterministic study that chanpges a
significant undezlying assumption to assess the impact

of that change. Scenario results are easier to understand

and require less analytical effort than furures, but they do
not quantitatively assess che variability or risk around the
expected outcome. Seven scenarios were modeled for
the 2007 IR P, including high and low natural gas prices,
varying regional load growth and a scenaria in which the
Western Intercormect shifted all passenger automobiles to
electricity instead of petroleum fuel. -

Two key challenges are addressed when developing

a resource portfolio—cost and risk mitigation. An
efficient frontier finds the optimal level of risk given

a desired level of cost and vice versa. This approach is
similar ¢o finding the optimal mix of risk and return in
a personal investment portfolio. As the expected return
increases, 50 do risks; but reducing risk decreases overall
invesrment returns, Choosing the PRS is similar to

the imvestor’s dilemma, but the trade-off is furare costs
against future power supply cost variation. Figure 3
presents the changes in costs and risks from the 75/25
cost/risk position on the Efficient Frontier. It also
shows alternative resource portfolios to illustrate generic
resource strategies. The lower horizontal axis displays
the 2008-2017 percentage change in the present value
of existing and future costs. The upper horizontal axis
presents actval present value dollars, The right-hand

* Stochasdc studies use probability distributions {i.e., means and standard deviations) wo forecast future variables.

Avista Corp

2007 Electric IRP
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Figure 4: Base Case Stochastic Mid-Columbia Prices ($/MWh)
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vertical axis shows power supply voladlity as a single
standard deviation of the average power supply expense.
The left-hand vertical axis shows the percent change in
2017 power supply volatility. Doth axes are shown as
percentages of the 75/ 25 cost/risk mix to illustrate the
relative impaets of moving between rescurce strategies.

The blue dots represent the Efficient Frontier of various
resource portfolios developed by PRISM to meet future
resource requirements, The PRS is not on the Efficient

Frontier curve because resource lumpiness is assumed in
the first 10 years of the study. The PRS is based on the
25/75 risk/cost pordfolio weighting.

ELECTRIGITY AND NATURAL GAS MARKET
FORECASTS

Figure 4 tepresents Avista’s Base Case electricity price

forecast and the range of prices across its Monte Carlo
runs. The selected resource portfolio must provide a
hedge against such price movement. '

Figure 5: Annual Average Sumas Natural Gas Price Results from 300 iterations ($/Dth)

RESERRE. &

of years.

r E EERHEREEEG

+ Resources enter a wtilicy portfolio in blocks that do not perfectly march load in a given year. For exawnple, it is difficult to cost-effectively .
acquire a 35 MW share of a CCCT plant. Instead, resources enter the utility portfolio in larger blocks and manage deficiencies for a period

W 2007 Blectic IRP Avista Corp



Execautive Summary

Electricity prices are highly correlated with natural gas = With additional funding recommended by the IRP

prices, Base Case natural gas prices across the Monte and through the Heritage Project, the company expects
Carlo simulations at the Sumas trading hub are shown accumulated conservation to lower its load growth 87
in Figure 5. Natural gas volatility is similar to electricity aMW by 2017. The 2007 IRP conservation acquisition
price volatility in Figure 4. schedule is approxiniately 25 percent higher than the

2005 IRP and 85 percent higher than the 2003 IRP.
DEMAND SIDE MANAGEMENT ACQUISITION

Figure 6 shows how conservation and energy efficiency PREFERRED RESOURCE STRATEGY
have decreased Avista’s energy requirements by nearly The Preferred Reesource Swategy is developed after
100 aMW since programs began in the late 197053 carcful consideration of the information gathered

Figura 6: Cumulative Efficiency Acquisitions
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Figure 7: The 2007 Preferred Resource Strategy (aMW)
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* Actual energy savings total 124 aMW; however, due to expccted degradarion of historical measures {18-year average measure life),
cumulanve savings are lower.

Avista Cop 2007 Bactric RP



Expcutive Summary

Tahle 2: 2007 Preferred Resource 8
2008 2009 2010

stegy Selections (Nameplate MW
2011 2012 2013

CCCT 0 0 0| 280] 280]| 280} 350] 350| 350] 350
Coal 0 0 0 0 0 [1] 0 0 0 0
Wind o[- o 0 0 0 0] 100] 100] 200)] 300
Other Renewables 0 0 Q 20 30 =20 35 39 95 35
Conservation 6 13 20 27 36 46 56 66 78 87
Tolal ] 13 20 327 346 358 541 551 661 772

through the IRP process, The PRS is reviewed by.
management and the Technical Advisory Committee.

legislation promoting renewable resources in Washington
and thronghout the West have reduced the amount of

The 2007 plan relies on conservation, system efficiency
upgtades, renewable resources and gas-fired combined-
cycle combustion turbines (CCCTs).  Figure 7 illustraces
the company’s Preferred Resource Strategy for the 2007

cost-effective renewable resources available to Avista by
increasing and accelerating demand in the short run.
Wind generation costs have increased by more than
100 percent over the past six years and by more than

IRP. 50 percent since the 2005 [RP. Renewable resources

are being acquired to meet the Washington Energy
Independence Act, Initiative 937 ([-937), passed in
November 2006, This legislation requires larger utilities
in Washington to serve 15 percent of retail load with
renewables by 2020; intermnediare targets are 3 percent

in 2012 arwd 9 percent in 2016, Under [-937, Avista
must 2cquire renewable resources regardless of physical
resource balance. We forecast that by 2017 approximately
90 aMW of 1-937-qualifying resources will serve

custamers loads, as shown in Figure 8.

The specific resources contained within the PRS, in
nameplate capability, are shown in Table 2.

The PRS requires between $1.0 and $1.5 billion in

new investments over the next 10 years.® The 2007

IRP contains lower amounts of wind and other
renewable resources than were included in the 2005 IRP
Conditions have changed since the 2005 IRP which
have and will impact the cost of renewable resources
relative to traditional thermal alternatives. Recent

Figure 8: Amount of Renewable Energy Forecasted to Meet RPS (aMW)

| |mRenowable Meed
w Projected Quallled Resources

§EEE

% The range reflects the possibility that the company might need to invest approximately $0.5 billion to fix the long-term price of its
natura] gas {e.g., purchase of coal gasifier ta create pipeline-quality natural gas).

e 2 2 8 § 3
E 5 g g § B § §¢8
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Executive Summary

Figure 9: [-837 Qualifying and Non-Qualifying Avista Renewables (aMW)

650
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: B

Avista currently serves approximately one-half of

8

2010

customer requirements with renewable resources (hydro,
wind and biomuass), and these resources will meet 40
percent of our load obligations in 2017, Unfortunately,
only a small portion of our current renewable resource

portfolio qualifies under 1-937, see Figure 9,

LOWERING VOLATILITY WITH LONG-TERM FIXED
PRICE GAS ' :
Coal-fired generation accounted for a significant portion
of the Avista’s PRS mix in both the 2003 and 2005
IRPs. Coal-fired plants provide a hedge agninst volatile
electricity and natural gas prices because 60-percent

or more of their costs are fixed through large capital
investments. Variable operating and fiel costs at a coal
plant are modest compared to gas-fired resourcas, A
resaurce profile containing coal contributes to s-tnble

pawer supply expenses.

The cost of operating gas-fired resoutces, an the

other hand, is highly cotrelated with the electricity

. marketplace. Natural gas prices are volatile. The fixed

" costs of natural gas plants are low relative to their all-in
cost, approximately 20 percent, reflecting a Jow capital
investment. Ulity portfolios with large concentrations
of gas-fired generation can suffer from costs that are

2012

2013
2014
2015
2016
2017

less stable than utilities who rely on other sources of
generation.

Gas-fired plants have not experienced the same rise in
capital costs that coal-fired plants have. In fact, recent
experience by Avista (Cayote Springs 2) and Puget
Sound Energy (Galdendale) indicate that independent
power producers in the Northwest marketplace are
willing to sell their gas-fired plants at prices below the
green field costs assuned in this plan. The enactment of
new laws imposing emission performance standards on
fossil-fucled generation resources acquired by electric
utilities in Washington and Californda will narrow
baseload technology options, at Jesst in the short-tzrm,
to gas-fired generation, This restriction, coupled with
regional load growth and the prospect of additional
greenhouse gas regulations on fossil-fueled generation
resources, particularly coal-fired generation, may
ultimately increase demand for and the cost of gas—fired
plants.

Locking in natural gas costs through a Jong-term fixed-
price contract, an investment in 2 pipeline-gnality

coal gusification plant, an investment in gas fieids or
through other means makes a gas-fired combined cycle
combustion unbine (CCCT) cost structure behave

Aviela Corp

2007 Becric IRP vit
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Figure 10: Efficient Frontier With and Without Fixed Price Gas Contracts Option
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financially like a coal-fired resource. Variable costs are
greatly reduced and are much less volatile because a
significant portion of its largest variable component—gas
fuel—is not ted to the namiral gas market. In bath

high and low gas market conditions the price paid by
customers is the samne. In years where natural gas prices
are high, the fixed-cost contract looks very attractive
financially and customers pay less than if the company
relied on shorter-term purchases, On the other hand,
years with low natural gas prices make the fixed—cost
contract lock financially unattractive compared to a
short-term purchase, Over time, the long-run cost of
operations with fixed-price gas should parallel the cost
of operations where a gas plant is fueled with short-term
gas.

The company tested the benefits of fixed price contracts
with PRiSM and found that the model had 2 general
preference for fixed price gas because of its ability to
-reduce risk. Even with premiums as high as 75 percent
above the forecasted short-term gas price, the PRiSM
model selects this resource option for a portion of the
preferred portfolio. In the Base Case, where a 30 percent
fived gas ;;rice premivin is modeled, risk is reduced by

" A broader discussion of this study is presenced in Chaprer 8,
& See www.energyconumission.org
? See www.eia.doe.gov

il 2007 Sectric IRF

approximately 20 percent, as shown in Figure 10. An
empirical study by Avista explains that year-on-year
volatility for a hypothetical CCCT plant could have been
reduced by 50 pexcent during the years 2002-2006 were
fixed price gas used to fuel the plant.?

CARBON EMISSIONS

Carbon emissions are included in the Base Case for the
first time in this IRP cycle. The National Commission
on Energy Policy study, completed in late 2004, provided
the basis for pricing carbon emissions in the Base Case.”
To quantify potential risks inherent in 2 higher carbon '
emission cost scenario, the company looked to an Energy
Information Administration study of the McCain-
Lieberman Climate Stewardship Act.” These two cases
lustrate the potendal risk inherent in relying too heavily
on traditional carbon-emitting technologies.

Avista has one of the smallest carbon footprints in the
United Staces because of its existing renewable energy
resources. Out of the top 100 producers of electric
power in the 2006 Benchmarking Air Emissions study
by the Natural Resources Deferse Council, oanly seven
other utilities bave a smaller footprint. However, the

Avigts Comp
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Exscutive Sumimary

Figure 11: Carbon Footprint (Tons per MWh)
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company’s carbon footprint is forecast to rise over
the IRP timheframe because it would be very difficult
to acquire sufficient amounts of additional cost-
effective renewable resources to meet all future load
growth. Figure 11 forecasts Avista’s carbon footprint
for generation and compares it to the 2005 IRE Our

emissions footprint is approximately 25 percent lower.

LANCASTER

The company announced the sale of its energy marcketing
company, Avista Energy, in April 2007. Tt subsequently
announced that Avista Energy's contract for the Lancaster
Generation Facility output is available to the utility
beginning in 2010, The announcement came after the
company had substantially completed its IRP analysis
and Preferred R esource Strategy. Given that Lancaster

is the same technology and available in the same
timeframe as the 280 MW gas—ﬁréd combined cycle
resource identified in the PRS, the resource stratepy was
not updated. Instead, an aleernative portfolio inclading
Lancaster is compared to the PRS to illustrate its impacts.
The Lancaster Generation Facility is a 245 MW gas-
fired comnbined-cycle combustion turbine with an

additional 30 MW of duct firing capability. It is 2 newer
General Electric Frame 7FA that began commercial
service in 2001. Avista controls plant operations

under a tolling é;mngemcnt through 2026. Recently
completed preliminary analysis has identified Lancaster
as a potentially cost-effective resource to meet customer
load requirements. The plant is located in Rathdrum,
[daho, in the center of Avista’s service territory. It is
significanily lower in cost than a green field plant,

LANCASTER IMPACT ON L&R BALANCES

Lancaste substantially replaces the identified gas-fited
CCCT plant included in the PRS. Table 3 presents the
companys net position with the inclusion of Lancaster.
Figure 12 reflects Lancaster’s inclusion in our loads and

resources tabulation.

ACTION ITEMS

Avista’s 2007 Action Plan outlines the activities

and studies to be developed and presented in the
2009 Integrated Resource Plan. The Action Plan

was developed with input from Commission Staff,
Avista’s management team, and the Technical Advisory

Table 3 Net Position Forecast with Lancaster

at Pg s D08 009

Energy (aMW) 121 79 288 181 79 37 -8
Capacity (MW 148 94 280 129 24 -82 -25

Avista Corp 2007 Eleciric IRP
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Figure 12: l.oads & Resources Capacity Forecast with Lancaster (MW)
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Committee. The Action Plan is found in Chaper $.
Categories of action items include renewable energy
and emissions, modeling enhancements, transmission
modeling and research, and conservation.
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