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Executive Summary

U.S. power plants emitted over 2100
million metric tons of carbon pollution in
2011, constituting nearly forty percent of
domestic anthropogenic carbon dioxide
emissions. Electricity production from
coal-fired power plants alone was
responsible for twenty-six percent of total
domestic green

house gas (GHG) emissions. Despite
some progress in regulating power plant
carbon pollution at the state level, there
are no final federal standards yet in place
to reduce
carbon
pollution from
new power
plants and
existing coal-
fired power
plants remain
the nation’s
largest source of
anthropogenic
carbon dioxide.

Recognizing

this, on June 25,

2013 President Obama directed the U.S.
Environmental Protection Agency (EPA)
to finalize power plant new source carbon
dioxide standards and develop carbon
dioxide performance standards for
existing power plants, as part of his
Climate Action Plan. In doing so, the
President acknowledged EPA’s obligation
to set performance standards for GHG
emissions from the largest emitting
industries. The President also
reaffirmed the U.S. commitment to
reduce its economy-wide GHG emissions
by 17 percent from 2005 levels by the
year 2020, en route to an 80 percent
reduction by 2050.

In this report, the Clean Air Task Force
(CATF) proposes a common sense, highly
cost-effective approach under Clean Air
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So today, for the sake of our children, and
the health and safety of all Americans, I'm
directing the Environmental Protection
Agency to put an end to the limitless
dumping of carbon pollution from our
power plants, and complete new pollution
standards for both new and existing power
plants.

—President Obama, June 25, 2013, on the
announcement of the Climate Action Plan.

Act Section 111(d) for reducing carbon
pollution from existing power plants.
Simply by displacing electricity generated
by high emission rate coal-fired power
plants with generation from existing
currently underutilized, efficient natural-
gas power plants, the U.S. can realize
significant, near term reductions in
carbon pollution at a minimal cost.
CATF believes that a regulatory
mechanism that unlocks this cost-
effective, near-term abatement option
should serve as the
first step in
addressing carbon
pollution from the
power sector under
Section 111(d). Our
approach reflects the
inherent structure of
electricity markets, in
which the imposition
of a control cost for
carbon emissions will
result in increased use
of underutilized
lower-emitting
facilities and reduced use of higher
emitting facilities that incur costs to
reduce their emissions.

Ultimately, in order to achieve the
economy-wide goal of an 80 percent
reduction from 2005 levels by 2050, the
U.S. electricity generating sector will
need to undergo a profound
transformation such that any fossil-
fueled units operating in 2050 capture
and store their carbon emissions. Our
recommended approach provides a
framework for implementing these
longer-term, deeper reductions over time
as EPA periodically revisits and revises
the new and existing power plant
performance standards.
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Key Recommendations:

In order to issue existing source guidelines that will yield increased reliance on generation
from existing, currently underutilized natural gas combined cycle units and displace
generation from the highest emitting coal units, EPA should:

* Setseparate emission rate standards for subpart Da fossil fuel-fired utility boilers
(1,450 Ibs/MWh) and subpart KKKK natural gas combustion turbines, including
combined cycle natural gas units (1,100 lbs/MWh) based on a Best System of
Emission Reduction (BSER) analysis;

*  Provide fossil fuel-fired utility boiler budgets for states that desire to comply with
these performance standards on a mass basis, and that:

o Provide an opportunity to reward “early action,” and
o Are structurally compatible with existing carbon markets and needed future
federal policies;

* Facilitate least-cost state implementation by issuing a model interstate trading rule
for emission credits with the opportunity to use free allocation of allowances to
protect electric retail ratepayers of all classes;

* Treatrate-regulated and restructured electricity markets similarly and equitably
by allowing states to use allowance allocations to mitigate the financial impact of
the regulations on merchant coal generators;

* Provide an overall framework that allows states the flexibility to comply with the
EPA performance standards in a variety of ways that suit the unique circumstances
of each state; and

* Protect system reliability, grid stability, and fuel diversity by relying on proven,
existing fossil electric units that are already in operation and available today.

Deep Emission Reductions with Reasonable Costs and Rate Impacts
An analysis of CATF’s approach by The NorthBridge Group found:

* A 636 million metric ton total carbon dioxide reduction from 2005 levels by 2020.

* A27percentreduction in electric sector carbon dioxide emissions from 2005 levels.

* Reductions in annual power plant sulfur dioxide (SO2) and nitrogen oxides (NOx)
emissions of over 400,000 tons each in 2020.

* A marginal cost of carbon abatement of $34/metric ton, which is less than the
Social Cost of Carbon value currently used in regulatory impact analysis by the
U.S. government.

* Anincrease in average nationwide retail electric rates of only 2 percent in 2020.

CATPF’s analysis shows further that the emission reductions will result in:

*  Over 2,000 avoided premature deaths, 1,000 avoided emergency room visits, and
15,000 avoided asthma attacks per year because of the associated reductions in the
pollutants that cause deadly fine particulate matter.

* Monetized health and climate benefits of $34B, which is over three times the total
cost of compliance.
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Historical and Projected Electric Sector CO, Emissions
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CATF proposes that EPA offer a “model”
interstate emission credit trading rule
that can be easily adopted and
implemented by states, facilitating rapid
compliance consistent with the
President’s schedule for the submission
of state plans. The model emission credit
trading rule would also serve to mitigate
retail electric rate impacts and protect all
classes of electric ratepayers (industrial,
commercial and residential) in all power
markets by allowing for compensation to
ratepayers. Moreover, to treat coal
generators similarly across rate-regulated

Least-Cost Carbon Pollution

Reductions:
Displacing the generation from the highest-
emitting coal facilities with generation from
natural gas combined cycle units.

Coal and NGCC Generation in 2020
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and restructured power markets, the
model emission credit trading rule would
allow states to use a portion of the
allowance allocations to compensate
merchant coal generators for losses in
asset value that may occur due to the
program. The model emission credit
trading rule could be structured to allow
its imposition as a federal
implementation plan (FIP) for states that
fail to submit an approvable plan.

The NorthBridge Group analysis finds
that this approach would result in the
fossil-fueled electric system as a whole
shifting towards increased reliance on
existing, currently underutilized natural
gas units and lessen reliance on
inefficient, older coal units. The analysis
finds that this approach will result in
significant carbon pollution reductions at
minimal cost.

EPA'’s existing source emission rate
proposal must be based on the BSER for
fossil utility boilers and for gas
combustion turbines. Our analysis finds
that there are many “source-based” and
“system” options that owners and
operators can use to reduce CO-
emissions from existing fossil-fueled
units including:

* Switching to a higher rank coal;
* Turbine and boiler overhauls and
other equipment and system
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upgrades and/or modifications to
improve unit heat rate;

* Using waste heat to remove moisture
from coal;

* Using renewable energy to provide
support for steam heating;

* Implementing combined heat and
power systems at plants near
industrial facilities;

* Co-firing with low carbon-fuels such
as natural gas;

* Optimizing their dispatch (e.g.,
working with transmission system
operators to rely more heavily on
underutilized natural gas combined
cycle units and less on high heat rate
coal units); and

* Implementing partial capture of CO.
through retrofits.

In combination, this “suite of options”
could achieve coal-fired generating unit
CO, reductions on the order of 30
percent from uncontrolled coal-fired
boilers. Consistent with these findings,
CATF recommends that EPA set a net
performance standard for subpart Da

Summary of Results by 2020

fossil fuel-fired utility boilers of 1,450
Ibs/MWh. In addition, CATF proposes a
net performance standard for subpart
KKKK natural gas combustion turbines of
1,100 Ibs/MWh for natural gas
combustion turbines, including
combined cycle natural gas units,
consistent with the rates achieved by
most existing gas turbines. When
implemented in conjunction with a mass-
based interstate trading program for
fossil fuel-fired utility boilers, these
performance standards will provide
highly cost-effective reductions of power
sector carbon pollution.

States would be able to achieve
compliance with these federal emission
standards in a variety of ways including
any of the above-listed suite of on-site
generation and emission control
technology options. In addition, changes
in existing dispatch, and actions beyond
the boundaries of existing utility units,
but that reduce on-site emissions (such
as state energy efficiency and renewable
energy programs) can be used for
compliance under our approach.

Reduction in fossil CO2 (%) from 2005 levels

Reduction in CO2 (million metric tons) from 2005 levels
Reduction in CO2 (million metric tons) from forecast 2020 levels
CO2 price ($ 2013/metric ton)

Reduction in coal TWh (%)

Coal retirements (GW)

Increase in gas consumption (TCF)

Increase in Henry Hub gas price ($/MMBtu)

Increase in US wholesale electric price (%)

Increase in US retail electric price — without allowance offset (%)
Increase in US retail electric price — with allowance offset (%)
Marginal cost ($ 2013/metric ton)

Average cost ($ 2013/metric ton)

Total program costs ($ 2013 billion)

Total program benefits ($ 2013 billion)
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Finally, states can comply by taking
advantage of the flexibility and low-cost
compliance afforded through interstate
trading by adopting the model trading
rule, or an existing equivalent program.

We assume that states with existing
power sector carbon pollution programs
such as the Regional Greenhouse Gas
Initiative (RGGI) states and California
will want to demonstrate compliance
with the 111(d) guidelines through their
existing programs. CATF’s recommended
model emission credit trading rule is
designed as an attractive alternative for
those states that are not part of the RGGI
or California programs but wish to take
advantage of the flexibility and low-cost
compliance afforded through interstate
trading.

The NorthBridge Group analysis
estimates that by 2020, almost 70
percent of the emission reductions
achieved under our approach will be
achieved through changes in current
fossil dispatch. See chart below (million
metric tons reduced from 2020 forecast
levels).
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Coal-fired Power Plants

Existing U.S. power plants emitted
approximately 2160 million metric tons
of carbon pollution in 2011, constituting
nearly 40 percent of the domestic
anthropogenic carbon dioxide emissions.!
During the same period, electricity
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Total

production from coal-fired power plants
emitted on the order of twenty-six
percent of total domestic GHG
emissions.?

Once emitted from a smokestack, a large
portion of the CO. persists in the
atmosphere for over a century, causing
enduring climate damage, so the need for
near-term curtailment of these emissions
is urgent. Without quick and meaningful
reductions from the power sector, the
U.S. simply cannot meet its 17 percent
economy-wide reduction commitment by
2020.3 And, despite some progress on
regulating carbon pollution at the state
level,4 there are no federal standards in
place to reduce carbon pollution from
existing power plants. As a result, coal-
fired power plants remain the nation’s
largest source of anthropogenic carbon
dioxide.

While many natural factors affect global
climate, scientists understand, based on
direct observations, historical estimates,
and computer modeling, that human
activity is producing unprecedented
levels of GHG emissions and that the
buildup of these gases in the
atmosphere over the past century is
responsible for the unprecedented
warming we face today. EPA relied on
this massive body of science in making
its determination in the
Endangerment Finding.

EPA found that the climate is warming
today, as evidenced by increases in
global air and ocean temperatures,
widespread melting of snow and ice,
and rising global sea levels. As the
climate continues to warm, the best
science shows that the continued
warming will lead to melting ice in the
arctic regions, melting glaciers around
the world, increasing ocean
temperatures, rising sea levels,
acidification of the oceans due to excess
carbon dioxide, changing precipitation
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patterns, and changing patterns of
ecosystem and wildlife functions.5

In addition, EPA found that carbon
pollution and other GHG emissions could
lead to more intense heat waves,
increases in regional ground level ozone,
which has been linked to respiratory
health problems ranging from decreased
lung function and aggravated asthma to
increased emergency room visits,
hospital admissions, and even premature
death, expansion of the range of certain
diseases, more severe storm impacts and
flooding, and increased wildfires, insect
vector geographic expansion and
associated increased disease outbreaks,
and drought stresses to water resources,
especially in mid-Western and Western
states.®

Figure 1: US Greenhouse Gas Emissions-2011

All Other Sources
66.7%

The U.S. Supreme Court, in 2007, ruled
that GHGs, including carbon dioxide,
meet the broad statutory definition of
“air pollutant” found in the Clean Air
Act.” Under Clean Air Act Section 111,
EPA must list and regulate categories of
stationary sources if their emissions
cause, or contribute significantly to air
pollution, which may reasonably be
anticipated to endanger public health or
welfare.® A subsequent Supreme Court
decision, declining to hear state claims in
tort for climate damages due to electric
utility carbon dioxide emissions,
recognized that EPA may use — and
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indeed planned to use — this authority to
regulate new and existing power plant
carbon dioxide emissions. EPA has now
exercised its regulatory authority, and its
prerogative to address the largest sources
of climate emissions first, in proposing
standards of performance for greenhouse
gas emissions from new fossil-fueled
utility boilers and natural gas combustion
turbines.°

Clean Air Act Section
111(d) Existing Source
Standards

In June 2013, building on the Agency’s
earlier actions on new sources under the
Clean Air Act, President Obama directed
the EPA also to develop existing fossil-
fueled power plant carbon
pollution standards.* EPA has
now announced and
commenced its plan to conduct
a series of stakeholder listening
and public comment sessions,
and to propose existing power
plant performance standards
and guidelines for their
implementation by June 2014,
with the goal of finalizing the
standards and guidelines by
June 2015.12

Once EPA has issued

“standards of performance” for

new sources within a listed
industrial category, Section 111(d) of the
statute mandates that the Agency also
must prescribe regulations directing the
setting and implementation of
performance standards for existing
sources in the listed category.’s The term
“standards of performance” is defined in
the statute, and means the emissions
limitation that can be achieved through
the application of the best system of
emission reduction that the EPA
Administrator determines has been
adequately demonstrated.’4 EPA must
consider the cost of emission reductions,
energy requirements, and any non-air
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quality health and environmental
impacts in determining whether a system
has been adequately demonstrated.s
Section 111(d) further requires EPA to
establish a procedure similar to that
provided by Section 110 of the CAA
(governing state implementation plan
requirements) under which each state
shall submit a plan establishing the
existing source standards of
performance. EPA issued general
regulations governing the setting of
Section 111(d) existing source
performance standards in 1975.1% Those
regulations provide that once EPA has
proposed a standard of performance for
new sources in a listed category under
Section 111(b), for a pollutant (a
“designated pollutant” under EPA’s rules)
other than an NAAQS or hazardous air
pollutant, EPA must at the same time, or
subsequently, publish a guideline
document providing information for the
development of state plans to control
such pollutant from existing sources in
that category.”” The guideline document
must include, among other things, the
best system of emission reduction that
the EPA Administrator determines has
been adequately demonstrated and the
“time within which compliance with
emission standards of equivalent
stringency can be achieved.”®

The President’s memorandum to EPA on
Power Sector Carbon Pollution Standards,
issued the same day as the Climate Action
Plan (CAP), requests the Agency to give
States twelve months to submit their plans
implementing EPA’s final carbon
guidelines for existing power plants.®

State plans must be approved by EPA
and, in cases where EPA has determined
that the designated pollutant contributes
to the endangerment of public health (as
is the case with power plant carbon
pollution), must include emission
standards and compliance times that
“shall be no less stringent than the
corresponding emission guidelines....”2°

CATF: Power Switch

EPA shall impose a federal
implementation plan if a state’s plan is
inadequate.>

Although the states prepare plans
establishing the “standards of
performance” for existing sources under
Section 111(d),?? the statutory language
requires that those standards must reflect
the best systems of emission reduction
(for existing sources) in the category, as
determined by EPA.23 EPA’s 111(d)
regulations also provide that emission
standards included in state plans “shall
either be based on an allowance system
or prescribe allowable rates of emissions
except where it is clearly impracticable.
Such cases will be identified in
[applicable] guideline documents....” 24
For convenience, in this report, EPA’s
BSER-based emission standard will be
referred to as the “federal emission
standard.” State plans then may offer
sources particular control option
strategies that produce equivalent
emission reductions to the federal
emission standard.25

The reference to an “allowance system” in
EPA’s Section 111(d) implementing
regulations offers states the opportunity to
promulgate either rate-based or mass-
based trading mechanisms as the best
“system by which the standards can be
met, in their 111(d) plans.2® EPA has in
the past proposed emission trading (a
form of mass-based “allowance system”)
as an acceptable compliance mechanism
in two rulemakings under Sections 111(d)
and 129.27 In the Clean Air Mercury Rule
(CAMR), EPA interpreted the term
"standard of performance," as applied to
existing sources, to include a cap-and-
trade program.28

An Opportunity:
Underutilized Natural Gas
Capacity

Prior to 2008, electricity produced by
coal-fired power plants supplied nearly

Page 9 of 29



half of the electricity produced in the U.S. combined cycle units still run on average

while natural gas-fired generation only about 50 percent of the time as
supplied only 21 percent.29 Since 2008, shown in Figure 2 below.3!
however, primarily because of the
availability of cheaper natural gas, the As Figure 3 below shows, these combined
cycle units were mostly
Figure 2 built in the last 10-15
Average U.S. Capacity Factors years and were
Trailing Twelve Month Average gene:rally designed to
100% run in baseload mode,
i.e., at all times
80% throughout the year.
These highly efficient

. \—’—/N gas units have CO.,

pollution emission

40% rates of less than half
—Coal Fleet that of the average coal
unit and significantly
20% i
gas Combined less than half of the
ycle Fleet . . .
0% oldest, most inefficient
8g8g8ggeeercyoene coal units.5*
C > A c A c >Aac >ac >ac >a
T 0 0 @ ® ® ©® & O ® ® ©® © O O © & O
SS M OSSN S®N SN DS N D S0 This situation presents
*Data from CEMS and Ventyx Velocity Suite an immediate
percentage of electricity produced by coal . opportunityto reduce
. - . carbon pollution levels while reliably
has declined while natural gas generation . -
. . meeting electricity demand and
has risen. As a result, since 2008, CO, ; . e . .
. preserving grid stability and fuel diversity
pollution from the power sector has . S .
. . by relying on proven, existing fossil
fallen by 15 percent.3° Notwithstanding : . .
. : electric units that are already in
this beneficial trend, natural gas

Figure 3: US Electric Generating Capacity by In Service Year
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CATF: Power Switch Page 10 of 29



operation and available today. Creating a
system to unleash these potential
reductions through increased operation
of currently underutilized efficient
natural gas units, while discouraging
utilization of the highest-emitting coal
units would result in significant net
carbon pollution reductions according to
studies by MIT and the Congressional
Research Service (see figure 4 below).

NorthBridge Group sought a policy
mechanism to unlock this potential for
low-cost carbon pollution reductions
through optimizing the dispatch of the
system. In doing so, we recognized that
our nation’s power grid is organized to
dispatch power in a reliable and low-cost
manner. This involves first ensuring that
an adequate amount of generating
capacity is available to produce electricity
in any hour, given expected electric
demand and

Figure 4: Displacing Coal wi L
GCC | CO2 t.rar_lsm.lsswn
MIelet Coal c limitations, and then
Study Ceprey Generation | Cmission calling on those
Factor After Displaced Reductions . . ith
Displacement p (MMT) generating un}ts wit
. the lowest variable
Congressional operating costs first
Research 85% 640 TWh | 382 perating .
Service This typically results in
MIT - 57 00 Twh 1 220 renewable, nuclear and
: : : ° - : hydroelectric plants
CRS, Displacing Coal with Generation from Existing Natural Gas-Fired being dispatched
Power Plants (2010), data is from 2007, “Maximum” case MIT, The Future & b ’
of Natural Gas (2011), data is 2012 forecast; “20% Reduction” Case followed by coal plants,

natural gas combined

The NorthBridge Group
independently confirmed, that

. o 2,000
there is a significant
opportunity to increase the 1,600
utilization of combined cycle
natural gas units to displace 1,200
the generation from higher- 3
emitting coal units (see Figure " s
5 at right)'.

400

In designing a feasible
approach to regulating existing 0
power plants under Section
111(d), CATF and The

Figure 5: US Generation

*Data from CEMS and Veentyx Vielocity Suite
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Available Gas
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1 This figure shows theoretical maximum increases
in natural gas generation assuming all units are
utilized at 75 -90% capacity factor. Itis based on
NorthBridge analysis and data from the Energy
Velocity Suite and EPA’s Continuous Monitoring
System (CEMS). While transmission constraints, gas
infrastructure constraints, duty cycle requirements,
capacity and reliability demands, and air permit
limitations might not allow this high a utilization of
natural gas units to be realized, the analysis shows
that under the CATF proposal, natural gas generation
would increase only from 48 percent to 65 percent,
well within these constraints, especially given an
interstate emissions trading program.
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cycle plants, and finally more costly
sources of gas and oil-fired generation.
In recent years, as the spread between
delivered coal and natural gas prices has
narrowed, some gas combined cycle
plants have been dispatched before coal
plants, but most coal units still typically
dispatch before gas combined cycle
units.33
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Rebalancing of this system will occur
whenever new emission reduction
measures are imposed on existing
electricity generation facilities. For
example, if a state, following EPA
guidelines, imposes a rate-based emission
limit that a coal unit may meet by
installing emissions controls or taking
other emission reduction measures
requiring even modest costs for each ton
of emissions reduced, that coal unit would
likely reflect that cost in its bid into

System dispatch is managed by regional
electric system operators, such as
independent system operators (ISOs) and
regional transmission organizations
(RTOs), so NorthBridge also explored the
availability of underutilized natural gas
generation on a regional basis.
Importantly, underutilized natural gas
capacity sufficient to displace a
significant portion of the electric output
generated by coal units is available in all
regions of the country, although it is not

wholesale electricity
markets. This cost

Generation is available
from existing CCGTs to
displace a significant
portion of the output
generated by coal units,
with the pattern varying by
region of the country.

increase could
change the order of
dispatch, so that the
coal unit would run
less frequently and

other generation
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Figure 6: Regional Availability of Gas Generation
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Such replacement
capacity may consist of increased capacity
at nuclear units, renewable generation
programs, natural gas units, or demand
response in the form of energy
conservation or efficiency. Many of the
reductions in GHG emissions that have
occurred recently in the electricity
generation sector have been the result of
this redispatch in response to lower
natural gas prices coupled with new
pollution control requirements for criteria
pollutant emissions from existing power
plants. This systemic reaction is an
important fact that cannot be ignored in
structuring an emissions reduction
program for the electric utility industry
and has been considered by EPA in all
recent rulemakings for the electricity
generation sector.

CATF: Power Switch

uniformly distributed geographically (see
figure 6).

An interstate emission credit trading
system, however, could allow all
geographic regions of the country to take
advantage of the low-cost carbon
pollution reduction potential from
dispatch optimization, and provide a
financially equitable solution for existing
source owners and operators.

CATF’s Proposal:
Meaningful Reductions at
Minimal Cost

Design Criteria

CATF sought to design a policy that could
achieve meaningful emission reductions
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in a legally sustainable manner while
minimizing costs and other economic
impacts. Specifically, our proposal:

* Achieves significant emission
reductions consistent with the U.S
commitment to reduce GHG emissions
by 17 percent from 2005 levels by
2020.

* Minimizes retail electric rate impacts
to all classes of ratepayers and overall
system costs while preventing
disproportionate regional cost
impacts.

* Keeps the cost per metric ton of
carbon abatement within a range
compatible with the Social Cost of
Carbon.

* Provides states with flexibility in
preparing their plans, in response to
the performance standards and EPA’s
guidelines, through multiple
technically proven compliance options
as well as an emissions trading option.

* Provides resource planners and
investors time to comply without
compromising compliance with other
EPA rules.

* Comports with the efficient operation
and expansion of the Nation’s
competitive power markets.

* Mitigates economic impacts on
merchant coal generators through the
allowance allocation system.

* Limits coal unit retirements and
provides for a smooth transition for
any turnover of the coal fleet through
an allowance allocation system.

* Recognizes actions and commitments
made by states and companies in
recent years to reduce carbon
emissions.

* Comports with existing state and
regional GHG emissions reduction and
trading programs.

* Creates a framework that is
structurally compatible with other
federal carbon policies that will be
needed in future years.

CATF: Power Switch

CATF’s proposed policy meets each of
these design criteria.

Potential for Emission Reductions

CATF assumes for the purposes of this
proposal that EPA will establish separate
standards of performance for existing
fossil fuel-fired utility boilers under
subpart Da and gas-fired combustion
turbines under subpart KKKK consistent
with the categories used in the proposed
new unit rule under Section 111(b).H
Under our proposal, EPA will determine
a performance standard for each
subcategory, based on an assessment of
the best system of emission reduction for
existing sources.

Our analysis finds that a large number of
options are potentially available to states
in preparing their responsive plans for
carbon emission reductions from existing
sources in the electric sector. These
include but are not limited to:

Source-based Coal-fired Generation and
Emission Control Technologies: Heat
rate improvements, coal drying,
switching between different coals with
varying carbon emission factors, gas co-

ii This report uses “fossil fuel-fired utility boilers” to
refer to facilities that would be regulated under
subpart Da, if they were new sources in EPA’s
proposed new source greenhouse gas performance
standards, and “natural gas combustion turbines” to
refer to combined cycle natural gas units that would
be regulated under subpart KKKK in that proposed
rule, if they were new sources. Inits 111(b)
proposal, EPA proposes to define the two
subcategories as “fossil fuel-fired electric utility
steam generating units and integrated gasification
combined cycle units that burn coal, petroleum coke
and other fossil fuels” and “natural gas-fired
stationary combustion turbines”. EPA shortens these
to “fossil fuel-fired utility boilers” and “natural gas
combustion turbines,” the convention we adopt in
this report. The fossil fuel-fired utility boiler
subcategory includes natural gas-fired boilers as
they are currently covered under Subpart Da.
Standards of Performance for Greenhouse Gas
Emissions from New Stationary Sources: Electric
Utility Generating Units 79 Fed. Reg. 1430 (Jan. 8,
2014) (re-proposing Section 111(b) standards of
performance for EGUs).

Page 13 of 29



firing,34 and in some circumstances
partial carbon capture utilization and
storage;

Changes in Dispatch Mix of Covered
Generation: Shifting the dispatch mix of
generation from carbon intensive
generation to lower or zero carbon
emitting generation, in particular
generation from existing natural gas-
fired combined cycle units; and

Systems-Based Supply and Demand Side
Actions: State energy efficiency programs
and state renewable energy programs
that will reduce on-site emissions.

The technical and economic opportunity
to reduce carbon emissions through these
compliance options will differ from
region to region and from state to state.

EPA has organized these approaches into
categories, including “source-based”
reductions that can be taken directly at
the affected sources and “systems-based”
reductions that include a broader
portfolio of measures including those
that can be taken beyond the affected
sources but still result in reductions at
those sources. Within these categories,
EPA identifies “supply side options”
consisting of measures that could be
taken at the regulated sources
themselves, and “demand side options”
that instead, take place where the
electricity is used, transmitted, or
distributed. EPA’s examples of supply
side options include measures that
increase energy efficiency at the sources
(e.g., heat rate improvements), or
increase the use of low- and non-emitting
electric generation (e.g., fuel switching
and co-firing), redispatch based on
carbon emissions, or renewable energy
portfolio requirements.35 EPA’s
examples of demand side options include
end-use efficiency and demand side
management programs.3°

CATF: Power Switch

Stakeholders have proposed a variety of
approaches to setting BSER for existing
coal-fired power plants considering the

Figure 7: Achievable Emission
Rate Reduction from Coal

Units
EMISSION RATE
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Typical Coa——> — 71— 2 10
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New Gas 7 820

Combined-Cycle

Nuclear
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strategies addressed above.3” The
NorthBridge Group analysis of the CATF
proposal provides an additional “supply
side” approach to setting BSER by
demonstrating that through dispatch
optimization covered fossil units can emit
significantly less carbon pollution while
minimizing cost and electric rate
impacts. CATF recommends that EPA
use a combination of these strategies in
its guidelines to evaluate and establish
BSER and the resultant federal emission
standard for coal units, recognizing that
there are multiple control options that
together support stringent performance
standards for fossil fuel-fired utility
boilers and natural gas combustion
turbines. In combination, these options
could achieve reductions in carbon
pollution on the order of 30 percent from
existing coal units with no carbon
pollution controls.38

Such a “suite of options” approach shows
that various combinations of these
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strategies can achieve a net average
emission rate of 1,450 1Ibs/MWh for fossil
fuel-fired utility boilers.li The vast
majority of existing natural gas
combustion turbines can achieve a net
emission rate of 1,100 Ibs/MWh. When
fully implemented, after a phase-in
period and through an interstate
emission credit trading program, these
performance standards would provide
highly cost-effective reductions in power
sector carbon pollution. Therefore, CATF
believes that these emission rates
represent BSER for these sources and
recommends that EPA set them as the
appropriate standards of performance for
fossil fuel-fired utility boilers and natural

it The emission rate reductions outlined in this
“suite of options” approach are consistent with the
experience of a number of states that have
developed and begun to implement programs to
reduce power sector carbon emissions including the
RGGI states, Colorado, and Minnesota. The rates
derived are also consistent with more than one
approach to establishing BSER for the fossil fuel-
fired boiler sub-category. The NorthBridge Group
analysis demonstrates the opportunity to achieve
substantial carbon emission reductions by
displacing coal generation with additional
generation from existing NGCC capacity. This
analysis shows the potential to reduce carbon
emissions from coal plants to approximately 1,100
million metric tons and carbon emissions from all
fossil plants to approximately 1,750 million metric
tons. More precisely, using the 1,630 TWh of coal
generation produced annually during the 2011 to
2012 period as a historic baseline, the 1,069 million
metric tons of carbon emissions from coal estimated
in this analysis is consistent with a 1,446 lbs/MWh
equivalent emission rate. This represents roughly a
30 percent reduction relative to recent and current
levels. Alternately, there are a number of source-
based (or “inside the fence”) technologies that might
be used to reduce the carbon emission rates of coal
plants and establish BSER. These include heat rate
improvements, coal drying, coal rank switching, co-
firing with natural gas and perhaps in some
circumstances partial carbon capture, utilization and
sequestration (CCUS). From a technical perspective,
using natural gas as a fuel in coal boilers or partial
CCUS, particularly in combination with one or more
of the other technologies listed earlier, could also be
used to achieve a net 1,450 lbs/MWh emission rate.
CATF recommends a 1,450 Ibs/MWh net output-
based performance standard, that is, one that
calculates the pollutant emitted per unit of
electricity actually sold to the grid.

CATF: Power Switch

gas combustion turbines respectively.
Accordingly, the NorthBridge Group has
assumed them as the target emission
rates in its analysis of the CATF proposal.

The Need for a “Model” Interstate
Emission Credit Trading Rule

The President’s memorandum, calling for
submission of state plans by June 2016,
provides a one-year implementation
schedule. EPA can facilitate timely state
implementation of the guidelines by
issuing a model emission credit trading
rule, state adoption of which (or
demonstration of equivalence with, for
existing programs) will presumptively
satisfy the EPA 111(d) guidelines. In fact,
in their December 16, 2013 letter to EPA
Administrator McCarthy, officials from
fifteen states requested that EPA offer a
model rule to help facilitate state
implementation of the federal
guidelines.39

In addition, including an interstate
system of emissions allowance trading in
the model emission credit trading rule
would facilitate least-cost compliance by
states and covered electricity
generators.4> Moreover, the broadest
possible geographic adoption of
interstate emission credit trading would
increase economic efficiency and reduce
the compliance costs of the program.
While states would retain the option to
band together in regional trading blocs,
under CATF’s proposal, a model
interstate emission credit trading rule
would promote wider adoption of a
uniform trading program more quickly,
offering benefits for all states that join.

Furthermore, there is currently much
diversity among the states regarding the
regulatory status of the electric industry
and state carbon programs. This is
illustrated in the map below that clusters
the states in four general groups: those
with fossil carbon trading programs
(currently CA and states in RGGI), states
in Regional Transmission Organization
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(RTO) markets with retail choice, states
in RTO markets with limited or no retail
choice, and states with rate regulated
electric industries and no RTO markets.
This variation in regulatory structure and
the range of available compliance options
it implies (e.g., “cap and trade” for the
RGGI states or Integrated Resource
Planning for the rate-regulated states with
no RTO) highlights the need for
compliance flexibility under the federal
guideline.

market-based energy prices. A market-
based emission credit pricing mechanism
tied to electric generating output would
complement the market prices for energy
and provide covered generators with a
market price signal regarding the value of
changes in generation dispatch, unit
commitment, unit retirement and
alternative compliance options.

CATF’s State Budget-Based

Alternative

Programs

Figure 8: State Regulatory Status and Carbon

E Wt
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Fossil carbon
trading states
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retail choice states
. No RTO, rate
regulated states

CATF’s proposed approach would
provide the needed compliance flexibility
and could be utilized by all states
regardless of their regulatory structure.
EPA’s federal emission standard would
be converted into a state budget by
multiplying the federal emission
standard by a generation baseline, likely
based on an average of several past years’
generation. CATF’s proposed market-
based compliance mechanism would
allow states that do not already have
carbon markets to comply with emission
standards in a flexible and cost effective
manner. These states would benefit from
an emission credit trading program that
would expand the range of compliance
options and allow for cost effective
abatement through dispatch optimization
of electric generation. States in RTO
markets already benefit from transparent

CATF: Power Switch

The State of Kentucky
recently expressed its
desire for compliance
flexibility through a state
budget-based program in
an October 2013
memorandum.4* And, in a
December 16, 2013 letter
to EPA Administrator
McCarthy, twenty-four
officials from fifteen
states requested EPA
include a “mass-based
performance level”
compliance option in its
Section 111(d)
regulations.4> By
establishing such a

budget-based option, EPA would help
give the states a real choice in complying
with the federal emission standards
described above as an emission rate or
through this state-specific budget.43
Under CATF’s approach, state emission
budgets would be derived from each
state’s federal emission rates and a
historic generation baseline, assumed in
this analysis to be the years 2011 through

2012.44

In its guidance to the states, EPA must
articulate not only its proposed standard
and trading system, but also how it will
assess whether the plans proposed by
states satisfy the EPA guidelines,
including the criteria it will use to
determine equivalency between federal
emission standards and state standards
of performance.4 EPA may choose to
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rely on multiple criteria to review the
proposed state plans, including the cost
of emission reductions, energy
requirements, and any non-air quality
health and environmental impacts. These
guidelines should specify how RGGI and
California could demonstrate compliance
through their existing carbon programs.
To do so will require EPA to provide
those states with an emission allowance
“budget” (denominated in metric tons of
CO.) for the carbon pollution emitted by
the covered fossil-fuel generating units in
those states. The budget will be based on
the federal emission standard multiplied
by a generation baseline, likely based in
turn on an average of several past years’
generation.

CATF therefore recommends that EPA
issue a “model” interstate emission credit
trading rule whereby states electing the
budget-based alternative could choose to
participate in a trading program with
allocated emission credits. This would
allow covered electric generators, if they
choose, to comply with the budget in
whole or in part through emission credit
trading on an intra- or interstate basis.

In sum, under CATF’s proposed policy
design, states would have the flexibility to
comply with EPA’s existing source
emission guidelines in a number of
different ways:

1. Meeting the state budget for all fossil-
fueled utility boilers through the
model emission credit trading rule;

2. Meeting mass-based state budgets for
fossil fuel-fired utility boilers through
a state resource planning process
including increased reliance of
renewables and energy efficiency;4°

3. Meeting the state budget(s) through
the redispatch of existing electric
resources by an Independent System
Operator (ISO);4

4. Participating in an existing carbon
trading program (such as RGGI or

CATF: Power Switch

California) that is equivalent to the
standards; or

5. Meeting the federal emission rate-
based standards at each existing
power plant on a plant-by-plant or
statewide-average basis.

Finally, CATF recommends that EPA’s
guidance require compliance beginning
January 2018, with the standards
becoming incrementally more stringent
over the following years until they reach
the final target levels in 2020. The multi-
year phase-in period would allow time for
industry to engage in prudent resource
planning and implementation and any
necessary natural gas infrastructure
development. It would also prevent or
mitigate any undue impacts on the electric
or natural gas markets.

CATF’s Fossil Fuel-Fired Utility
Boiler Emission Trading System

Under CATF’s approach, EPA’s model
emission credit trading rule would set
state budgets for fossil fuel-fired boiler
units and permit emission credit trading
only among those sources. The gas
combustion turbine emission rate
standard would remain in effect on a
unit-specific basis, so both sub-categories
would be regulated under the rule.

This is for several reasons:

First, the major immediate low-cost
opportunity is to structure the standards
to facilitate optimized dispatch of the
existing fossil electric system to reduce
carbon pollution through greater reliance
on more efficient natural gas generation.
Our approach takes advantage of the
ability of natural gas units to run harder
and more frequently, increasing gas
units’ total emissions (but not their
emission rates) relative to current and
forecasted levels, while lowering overall
emissions rates and levels in the fossil-
fueled electricity system as a whole. This
also allows natural gas generation to
serve new electric load. “Capping” gas
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unit emissions through an emissions
budget, however, would conflict with this
approach and identifying the appropriate
target emissions levels would be difficult
to estimate prior to program
implementation.

Second, a fossil fuel-fired utility boiler-
only trading program may result in lower
impacts on electric rates than allowing
trading between fossil utility boilers and
gas combustion turbines while achieving
equivalent emission reductions. At an
equivalent level of emission stringency
(that is, at an equivalent reduction in CO.
tons emitted) such a program would
result in higher
emission credit prices,
wholesale prices, and 25
retail rate impacts than

a fossil fuel-fired c 20
boiler-only budget O 15
alternative.4® =

m 10
Third, the economic hid 5
impact of this approach
on owners of fossil fuel- 0
fired utility boilers

would be the same or

no greater than under

an approach setting a budget that also
includes gas combustion turbines. So,
they should be indifferent between the
two approaches as the fossil fuel-fired
boiler-only approach does not single
them out in any material way.

In contrast to an emission rate-based
system, providing a model interstate
emission credit trading rule limited to
fossil fuel-fired boilers should benefit
owners of this type of generation because
it enables them to efficiently comply at
lowest cost, achieving meaningful
emission reduction while maximizing the
value of their assets. It would also allow
boiler owners whose sources exceed the
emission standards to continue to
generate electricity while complying with
the standards by purchasing credits. It
will also provide these boiler owners with

CATF: Power Switch

Total Value of
Credits

a market price signal regarding the
relative value of other compliance
options (for example, heat rate
improvements, natural gas co-firing, or
carbon capture), which can encourage
efficient compliance.

Allowance Allocation Principles:
Ratepayer Protection

To promote acceptance of the program,
CATF believes that it is important to
minimize the effect of the policy on
ratepayers of all classes (industrial,
commercial, and residential), dampen
adverse economic impacts of the policy,
and protect jobs throughout the

Figure 9: Ratepayer Protection

= $4/MWh
Average U.S.
Rate Credit

Merchant Coal Retail Ratepayer
Allocation Allocation

economy. For states with rate-regulated
retail service, the shift in generation mix
from coal to gas, cost of purchased
emission credits, upward pressure on
natural gas prices resulting from coal
displacement, and the cost of other
compliance measures likely will slightly
increase the generation component of
retail rates. For states that have
restructured their electric industry and
allow for retail choice, any increase in
wholesale electric prices would flow
through to retail customers, raising their
electric rates, while coal-fired generating
capacity will diminish in value.

To mitigate such economic impact and
protect jobs throughout the economy,
under CATF’s proposal, ratepayers of all
classes could be compensated for
virtually all retail rate impacts of the
111(d) policy through a state’s direct
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allocation of allowances to load-serving
entities (electric utilities in rate-regulated
states and local distribution companies in
restructured states). In rate-regulated
states impacts of the compliance cost of
the program on owners of coal generating
assets could be mitigated through state
rate recovery processes.

To treat coal generation asset owners
similarly between restructured and rate-
regulated states, CATF’s approach also
would allow measures to compensate
merchant coal generators in restructured
markets for the lost value of their
generating assets and from retirements.
This will have the additional benefit of
easing their transition to the deployment
of cleaner energy resources in the future.

The NorthBridge Group calculates that
under the CATF proposal such allowance
allocations would mitigate nearly all of
the estimated resulting retail rate
impacts and compensate merchant coal
generators for their lost asset value. In
NorthBridge’s analysis, the projected
national average increase in retail rates
(without the moderating effect of
emission credit allocation) would be 6.2
percent.4% But, emission credit
allocations would substantially reduce
even this modest projected rate increase.
Assuming a set-aside sufficient to
compensate merchant coal generators for
the lower market value of their assets, the
annual value of the emission credits
allocated for retail rate mitigation
purposes would be approximately $16
billion. This translates into national
average retail rate credits of $4/MWh
and net retail rate impacts of about 2
percent in 2020.5°

EPA’s general implementing regulations
for Section 111(d) existing source
performance standards refer to the
establishment of an “allowance system”
as a compliance mechanism.5* A model
emission credit trading rule therefore
could provide mechanisms to use free

CATF: Power Switch

allowance allocations to compensate
merchant generators. Such a federal
allowance system would create strong
incentives for states to adopt compliant
state plans that employ rate reduction
and compensation mechanisms. In the
event that EPA must impose a federal
implementation plan for a non-
complying state, the model rule could
provide a ready-made compliance option.

Compatibility with Existing State
Trading Programs and Future
Federal Action

Because CATF’s state budget alternative
and model emission credit trading rule is
“mass-based,” our system provides a
framework that comports with existing
state trading systems such as RGGI and
California. In addition, by providing a
familiar approach that is administratively
simpler to implement, our system would
facilitate state participation affording the
added economic efficiency of broader
interstate trading.

In contrast, under rate-based
approaches, some covered sources would
have emissions rates above the standard
and some below the standard. Those
with rates above the standard would have
to undertake actions to achieve
compliance while sources with rates
below the standard would receive credits
and have an incentive to increase
production. Such a rate-based approach
could exacerbate the current “seams”
problem by distorting the market signals
sent to similarly situated units in
neighboring states with a budget-based
program like RGGI.5> A rate-based
approach would also incent operators in
states without an emissions budget to
make heat rate improvements that
increase rather than decrease their
operations and net emissions by making
those units more competitive and/or
extending their useful lives.53

Other things equal, our budget-based
approach would also promote
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deployment of renewable and energy
efficiency resources by creating
incrementally higher wholesale electric
prices, which would make these
resources more competitive and state
renewable programs less expensive. This
would also occur due to the relative
administrative ease of taking emissions
reductions from the resources into
account in demonstrating compliance
with the budget.

Over the longer term, deeper emission
reductions than can be expected from
this regulatory action will be needed from
existing sources in the electric sector to
achieve the U.S. commitment to an 80
percent reduction in economy wide GHG
emissions by 2050.54 CATF’s proposed
approach to the 111(d) system can
facilitate tightening carbon pollution
performance standards in future
revisions of the standards as carbon
capture and sequestration (CCS) for
existing coal and gas plants becomes
increasingly relied upon.55 For further
reductions to be achieved in an optimally
efficient manner, a mandatory all-fossil
budget and trading approach would be
preferable and eventually necessary.
This is because, in the long term, a
budget and trading program covering all
fossil units would cap emissions from
natural gas plants and provide stronger
price signals to develop zero-carbon
electric generation, demand response,
and energy efficiency programs, while
driving further emission reductions in
regions where uncontrolled coal
generation no longer represents a large
portion of electric supply. CATF’s policy
framework could facilitate a smooth
transition to such a future climate
mitigation regime whether it arises
through future EPA regulatory actions or
future federal Congressional enactments
establishing a cap and trade program, a
carbon tax, or clean energy standard.

CATF: Power Switch

The NorthBridge Group:
Qualifications and
Methodology

Qualifications

The NorthBridge Group is an economic
and strategic consulting firm serving the
electric and natural gas industries,
including both regulated utilities and
companies active in the competitive
wholesale and retail markets.

The NorthBridge Group’s practice is
national in scope, and they have long-
standing consulting relationships with a
number of electric utility clients across
the country. NorthBridge applies market
insights, rigorous quantitative skills and
regulatory expertise to solving complex
business and policy challenges. The
NorthBridge Group has provided
strategic advice and analysis to CATF
since its founding.

Methodology

The NorthBridge Group’s utility clients
rely on the firm in making business
decisions including asset valuation for
the purchase or sale of units, regulatory
compliance decisions and planning, etc.
The NorthBridge modeling approach
provides unit-specific results (unlike, for
example, ICF Consulting’s Integrated
Planning Model/IPM model, which
analyzes only “model” units and then
“parses” the run results to specific real-
world units).

The 111(d) market model used in this
analysis is a chronological hourly
dispatch model developed specifically to
analyze alternative 111(d) policy designs
in a transparent manner. It reflects unit-
specific data for the fossil generating
units in 16 market regions across the
country, generally corresponding to
NERC sub-regions and EIA’s Electric
Market Module regions (see figure 10).
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The base case dispatch for 2020 has been
developed from hourly unit commitment
and other operating data from 2011 and
known changes in market conditions
including planned unit retirements, new
capacity additions, load growth and
changes in fuel prices. The policy case
reflects the impact of a nationally uniform
carbon price applied to the carbon
emissions from major coal generating
units. Most assumptions are consistent
with EIA’s AEO 2013 “No Sunset” case.
The model simulates unit commitment
and dispatch decisions, and estimates
energy and capacity prices, emissions,
unit retirements, capacity additions,
generation mix, electric production costs
and natural gas demand and prices, and
market asset values among other outputs.
The model operates on an actual unit-
specific rather than “model unit” basis,
allowing for an understanding of the
impacts of assumed policies on a highly
disaggregated basis. The results have
been benchmarked to several public and
private forecasts.5°

Figure 10: Modeling Regions

CATF: Power Switch
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Results of Analysis

Figure 11: Summary of Results by 2020
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Figure 12 below summarizes the source
of the CO. emission reductions under the
CATF policy, nearly 70 percent of which
are from optimization of fossil dispatch
(i.e., displacing generation from high
heat rate coal units with generation from

underutilized combined cycled natural
gas plants).

This dynamic is illustrated in the graph
on the following page showing the
resulting increase in the average capacity
factor for combined

Figure 12
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cycle natural gas units
from 48 percent to 65
percent capacity factor
and reductions in the
average coal unit
capacity factor from 67
percent to 58 percent.
This results in a
reduction in coal
terawatt hours from
1,549 to 1,134 while
increasing combined
cycle natural gas
(CCNG) generation
from 901 terawatt
hours to 1,217 terawatt
hours. See Figure 13 on
the following page.

Response

CATF: Power Switch
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The compliance costs associated with the
policy are illustrated in figure 14, the
majority of which is the relatively higher
cost of the additional natural gas used in
ramping up the electricity produced from
combined cycle natural gas plants.

Figure 13: Modeled Generation, Capacity and
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Sensitivities

These results, like those from other
studies rely on long-term projections of
natural gas prices, and are subject to
forecast uncertainty. In this analysis, the
results for the policy cases depend in part
on the extent to which natural gas prices
rise in response to the higher demand for
natural gas caused by gas generation

CATF: Power Switch

Policy Case

core policy case of 2.3%). Note
that two factors would tend to
limit the impacts of a higher
gas price response. One,
reflected in these estimates, is
that the higher emission credit
price would raise the value of
the emission credit allocation,
which would dampen the net
impact on retail rates. The
other, which is not reflected in
these sensitivity estimates, is
that the higher cost of coal-gas
displacement would make
other compliance options more
cost effective on a relative
basis. This would shift the mix
of compliance options away
from coal-gas displacement
towards those lower cost
options. Since this second
factor is not reflected in these
sensitivity estimates, they are
likely to be somewhat
conservative.

$9.4

Total

The results of the NorthBridge Group
analysis reported above do not take into
account upstream CO. emissions from
the production, processing, and
transmission of gas nor from the
production and transport of coal. In
addition, they do not take into account
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the upstream methane emissions
associated with producing and delivering
the gas and coal. To take these impacts
into account as part of a full life-cycle
GHG analysis of our proposed policy,
CATF analyzed how our policy might
affect overall GHG emissions. The results
are summarized in Figure 15 below.5” In
sum, accounting for full life-cycle GHG
emissions using EPA assumptions
reduces the carbon dioxide equivalent
benefits of our proposal by 3 percent

(2005 vs. 2020).

lines of evidence, including several
rigorous, large-scale epidemiological
studies. Over the last several years, the
EPA has reviewed and summarized much
of this literature in formal rulemakings
and regulatory analyses.®® CATF and
other organizations advocating on behalf
of more stringent regulation of power
sector emissions have also cited and
relied upon this work.6!

Power plant emissions of SO, and NOy are
chemically transformed in the atmosphere

into very small

Figure 15 airborne particles
Additional 2020 upstream emissions (MMT CO.e) from coal to gas switch that cause or
Base Case High Case contribute to a host
(EPA Figures for CH, from | (non-fracking gas of re§plratory and
0&G) production emissions 2x cgrdlopulmonary
higher than EPA inventory) ailments and
Upstream CO, 9.6 9.6 increase the risk of
Upstream Methane 0.3 73 premature death.
(GWP=25) Fine particles are
TOTAL 9.9 16.9 especially
dangerous because
they can bypass the

Analysis of Health Benefits

In addition to carbon pollution, coal-fired
power plants emit a host of other
dangerous pollutants including two
precursors to deadly fine particles: sulfur
dioxide (SO.) and nitrogen oxides (NOx).
The problems associated with SO.
include not only deadly fine particles, but
also damage from acid rain, and the haze
that obscures scenic vistas in national
parks and our urban areas. Coal-fired
power plants emit about two-thirds of the
SO. emitted in the U.S. each year.5® The
problems associated with NOy include the
massive health and ecosystem damage
due to ozone smog and nitrogen
deposition. Coal and gas-fired power
plants are responsible for about one-
quarter of the NOy emitted in the U.S.
each year.59

The direct link between power plant
emissions and human health has been
documented in an extensive body of
scientific research drawing on multiple

CATF: Power Switch

body’s defensive mechanisms and become
lodged deep in the human lung. Indeed,
research also indicates that short-term
exposures to fine particle pollution is
linked to adverse cardiac effects, including
increased risk of heart attack.2

Meanwhile, long-term exposure to fine
particle pollution has been shown to
increase the risk of death from cardiac
and respiratory diseases and lung cancer,
resulting in shorter life-expectancy for
people living in the most polluted cities
compared to people who live in cleaner
cities.®3 On a population wide basis,
research suggests, fine particles reduce
the average life span by a few years — but
for any given individual the potential is
for a life shortened by as many as 14
years, depending on exposure.®* Because
most fine particle-related deaths are
thought to occur within a year or two of
exposure, reducing power plant pollution
will have almost immediate benefits.%
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The expected decreased reliance on coal-
fired generation under CATF’s approach
will result in incremental additional
reductions in coal-fired power plant SO,
and NOy emissions beyond those that
result from the Mercury and Air Toxics
Standards (MATS) and interstate air
pollution regulations. The NorthBridge
Group’s analysis estimates additional
annual SO. reductions of approximately
450,000 tons per year and NOy
reductions of 400,000 tons per year in
2020 under CATF’s approach.

To estimate the health (and monetized)
benefits of our proposal, CATF relied on
analysis by Abt Associates using methods
developed for and employed by the EPA,
extensively reviewed by EPA’s Science
Advisory Board, approved in a review by
the National Academy of Sciences, and
accepted by the U.S. Office of
Management and Budget in a variety of
regulatory impact and assessment
contexts.®® Using this EPA-standard
methodology,®” CATF estimates that our
111(d) policy approach will result in over
2,000 avoided deaths, 1,000 avoided
emergency room visits, and 15,000
asthma attacks in 2020. This translates
into a monetized value of $19 billion in
2020 (expressed in 2013 dollars).

Analysis of Climate Benefits

The NorthBridge Group estimates that
CATF’s proposal will reduce carbon
pollution emissions by approximately
636 million metric tons from 2005 levels
by 2020.

The U.S. government has developed a
Social Cost of Carbon (SCC) to estimate
the climate benefits of environmental
regulations. The SCC is an estimate of the
economic damages associated with a small
increase in CO, emissions, conventionally
one metric ton, in a given year. This dollar
figure also represents the value of
damages avoided for a small emission
reduction (i.e. the benefit of a ton of CO,
reduction).

CATF: Power Switch

The SCC is meant to be a comprehensive
estimate of climate change damages and
includes, but is not limited to, changes in
net agricultural productivity, human
health, and property damages from
increased flood risk. However, given
current modeling and data limitations, it
does not include all important damages.
As noted by the IPCC Fourth Assessment
Report, it is “very likely that [SCC]
underestimates” the damages. The
models used to develop SCC ranges,
known as integrated assessment models,
do not currently include all of the
important physical, ecological, and
economic impacts of climate change
recognized in the climate change
literature because of a lack of precise
information on the nature of damages
and because the science incorporated
into these models naturally lags behind
the most recent research. Nonetheless,
the SCC is a useful measure to assess the
benefits of CO. reductions. The Agency’s
2010 SCC ranges have been used in
estimating the carbon pollution-related
benefits of the MATS and the Cross-State
Air Pollution Rule (CSAPR).%8

Based on the recently revised (2013)
Social Cost of Carbon,® the economic
value of the carbon dioxide reductions
expected under the CATF proposed
approach to 111(d) existing source
standards is estimated to be $15 billion
per year in 2020 (expressed in 2013
dollars).70 In this analysis, the
NorthBridge Group estimated the carbon
pollution reduction benefits of our
proposal using EPA’s 2013 mid-range
Social Cost of Carbon value in 2020
derived from a three percent discount
rate.”

Total Benefits vs. Costs

Together, the monetized health and
climate benefits of CATF’s policy total
$34 billion in 2020, which is over three
times the cost of compliance ($9.4
billion). See Figure 16 on next page.
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Conclusion

The Clean Air Task Force believes that
there is a significant opportunity for
carbon dioxide reductions from the
existing power sector, presented by the
large amount of presently underutilized
combined cycle natural gas generation.
In order to provide incentives to unlock
that potential, CATF recommends that
EPA set a net emission rate of 1,450
Ibs/MWh for fossil fuel-fired utility
boilers and 1,100 Ibs/MWh for gas
combustion turbines including combined
cycle natural gas units with a model
interstate emission credit trading rule
including state budgets to facilitate credit
trading among fossil fuel-fired utility
boilers. In addition, CATF recommends
that the model emission credit trading
rule set allowance allocations to protect
electric ratepayers of all classes and allow
states with restructured electric markets
to compensate merchant coal generators
for lost asset value due to the policy. The

Figure 16
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demonstrates that such a policy would
result in electric sector carbon pollution
27 percent below 2005 levels by 2020
while minimizing costs and rate impacts.
This policy would generate societal
benefits of over $34 billion dollars with
costs of only slightly over $9 billion in
2020.
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