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Key Insights

X The magnitude of impacts from the Clean Power Plan (CPP), including
potential compliance costs, are dependent on EPA and state decisions ye
be made, as well as market factors, such as:

A the availability ofend-useenergyefficiency (EE),
A the price of natural gas, and
A the future of existing nuclear plants
X This uncertainty increases the value of policy designs that inherently crea
the incentives for implementing leasbst solutions and allow affected
companies flexibility to adapt to changing circumstances

A Benefits of markebased trading with flexibility on where and when reducti@tsur
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Key Insights (Continued)

X |nterconnectednature of the power system is important to consider when
looking at costs and impacts of Clean PoRian

x Benefits of multistate collaboration and/or linked trading approaches

A Adoptingpolicy designs that allow access to emission reduction opportunities in other
statestends to significantly lower the cost of compliance and reduce retirements

x State choice of energy efficiency policies will significantly impact the cost
A Effective enduseenergy efficiencyolicies are important for cost containment

A Demand reductionsiramatically reduceystem cosbecausehey both reduce the need
for additional capacity & lower fuel costs due to reduckamand

x Treatment of new builds is an important policy consideration

A Including new sources in implementation policies reduces potential market distortions
and tends to lower cost

A Different implications depending on state choice of raie massbased goals

£\

WWW.BIPARTISANPOLICY.ORG BIPARTISAN POLICY CENTER



INSIGHTS FROM MODELING THE PROPOSED CLEAN POWER PLAN 6

Key Insights ( Continued)

x State policy choices will impact generation mix, investments, cost,,& CO
emissions

X Choice of rateor massbased goals and implementation policies

A Massbasedimplementation tenddo lower total cost, while ratebasedimplementation
hasless impact on wholesale electricjyices

U Despite projected wholesale electricity price increases in some states/scenariegselritE
may keep customer bills from increasing

A Massbasedpolicieslimit generation shifts and emissiotesakage between states

X Rateto-mass conversion methodology and assumptions matter
A If each state picks the most generous conversion, morgwiltbe allowed
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Core Modeling Scenarigsee Appendix for descriptions and assumptions)

Reference case

Emissiorrate standardjndividual state compliance
Emissiorrate standard, regionatompliance
Rateto-Massconversion of statgoals
Massbasedstandard,individual state compliance
Massbasedstandard, regionatompliance

o0k wbhE

Policy Variations
X Mass runs with projected mass goals and with EPA illustrative goals
x Most scenarios run witand without new NGCC unittscluded

Sensitivities
x Highenergyefficiency, lowenergyefficiency, noenergyefficiency
x Highand lownaturalgas supply

x Analysiss based on economic modeling of the power sector
A Usingthe commercial version of thimtegrated Planning Model (IPM) run by ICF International
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Rate-based

State Trading
(with new NGCC)

Policy Variations| [ Core Policy Rung| No 111(d) Policy

Sensitivities

Low EE

—  High EE

WWW.BIPARTISANPOLICY.ORG

Reference

Massbased

State Trading
(with EPA Mass
including new NGCC)

No EE

No EE
— Low Gas Price
- High Gas Price
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Regional Scenario: Modeled Trading Regions

Other PIM

Note: Regional scenarios require assumptions about how states/regions are implenteetimgposed Clean Power Plan.

For purposes of modeling regional implementatiath EGUs in a statge grouped together in a single region as shown

above for policy purposes. However, EGUs continue to be dispatched according to electricity markets with represente
transmission bottlenecks. i \
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Modeling Considerations

x  The final rule may vary from the proposed rule in meaningful ways, such as the
relative stringency of statgoals

A We intend to model the Clean Power Plan when finalizedsaimmer

x In light ofanticipated finakule changestrendsat the regionallevel that hold
across a variety of scenarios/assumptions are more robust and meaningful than
individual state results and individual scenamsults

x Theimpactsin one state or region are highly influenced tbye implementation
approach and stringency of requirements in otls¢éaites

A Most states benefit from scenarios with increased flexibility (regional trading)

A Scenarios which assume less flexibility, less effective approaches, or limited compliance
options increase costs in some states more than others

A Due to the nature of the building blocks, and different state circumstances, the impacts
are not equally distributed across states

A Some of the less flexible scenarios lead to generation shifts that may benefit other
states. Outcomesary with assumptions/specifications
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Regional cost savings from muitate collaboration

x  Across all regions and with both rab@sed and masbased policies, moving to regional
implementation has lower cost than single state implementation

x However, individual state results vary

Annual Averag€ost Savings from Regional Implementation (20@280)
2,000
1,500
1,000
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[
. [ — .
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-1,000

-1,500

Million $
o

o

-2,000
Rate-Based Mass-Based

m Midcontinent m RGGI| m Other PJM m SERC m SPP m ERCOT m West

Rate and massased scenarios shown above include new N®&Ssbased scenarios uses EPA illustrative mass goals.

X In the ratebased run above, ERCOT is an outlier with higher costs under the regional
scenario; but ERCOT (Texas) is the only state not assumed to collaborate with others in the
NEIAZ2YIf AYLI SYSYGlridAz2zy aOSyYylFINA2® ¢Kdzasx 9
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Access to Out -of-State Reductions Limits Retirements

x Implementing the Clean Power Plan as a region as opposed to individual states
prevents abou? GW of U.S. coal capacity from retiring during 2@030.

U.S. Coal Retirements Under State vs. Regional Compliance
(20162030)
100
90 —
7 GW fewer
80 retirements {
39 GW with regional
0 Incremental ] implementation
60
z 5
40
30
20
10
0
Reference Case State Regional

State and Regional scenarios shown above are #bassd scenarios that use EPA illustrative mass goals with new NGCC included.

£\

WWW.BIPARTISANPOLICY.ORG BIPARTISAN POLICY CENTER



£\

BIPARTISAN POLICY CENTER

Compliance Cost




INSIGHTS FROM MODELING THE PROPOSED CLEAN POWER PLAN 17

Interpreting Modeling Results on Cost

x Components offotal Adjusted Cost

A Total System Cost (TS@cludes all costassociated wittgeneration, such as new
capacity, fuel, and other operating & maintenance costs, as well as compliance costs
such as the utility portion of endse energy efficiency. For a state, this includestate
generation only.

A EE Participant cost§Ve assume 55% of the total resource cost of an-ese energy
efficiency measure is born by the utility and 45% of the cost is paid by the
consumer/participant. While the utility portion is included in TSC, and thus impacts
wholesale electricity costs, the participant portion is a separate line item.

A Import/export adjustment Some scenarios result in generation shifts between
states/regions so that the cost of-state generation may go down, while the cost of
importing power goes up (or vice versa). To better account for total costs to deliver
energy, this adjustment estimates the cost associated with changes in net electricity
imports/exports. Because IPM uses regional (rather than dtatel) electricity demand,
state-level imports are estimated compared to the reference case.

Compliance cost = (Total Adjusted CQ&thnce cass (TOtal Adjusted Cosh)icy case
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Total Compliance Cost Cumulative for U.S.*

X Projected compliance cost in policy scenavithout enduse energy efficiency
A $9.7Billion in 2020and$15.7Billion in 2030annually

x Wide range of costs predicted across scenarios depending on assumptions
A With some negativeosts depending on the treatment of engse energy efficiency

Range of Compliance Costs: Difference from Reference (2020 & 2030)

30,000

20,000 +7.8%

+6.1% %
\

’ -10,000 W%\\\ §\\ 0\\\

* |PMincludes the continental U.S.; costs noted in the graph do not include Alaskdaavali

**Negative costs shown above represent lower costs to deliver energy services under a policy scenario compared to tisabusinals
reference case. Ithis study, we do not attempt to quantityealth or climate benefits of the proposed Clean Power Plan.

In the proposal, EPéstimated annuatosts of$7.3 billion to $8.8 billion compared to public health and climate [ \
benefitsworth an estimated $55 Billion to $93 Billion per year in 2030.
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Implications of Modeled Energy Efficiency on Compliance Cost

x Reference case electricity demand (AEO2014) assumes existing state EE programs, building
codes, and federal efficiency standards, but does not offer new additional EE
x  Policy cases assume additional policies to implement CPP are capable of incentivizing new
end-use EE at assumed cost/supply to compete on cost basis with generation
x  B/c new EE is assumed casimpetitive, policy runs with EE have lower costs than reference
x  However, policy costs would exceed baseline costs if new EE were offered in reference case
A Policycostsin 2030 are up t&15.4Billion when using a reference case that assumes the removal of
existing market barriers to EE investments (e.g., high transaction costs, split incentives) would occur
in a businesssusual case.
Range of Compliance Costs: Difference from Reference with Energy Efficiency
(2020 & 2030)
30,000
20,000 +8.1% + 8.4%
' N
10,000 \\\\ W m
5 & + 4.8%
g 0 + 2.6%
A
-10,000
-20,000
-30,000
2020 2030
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Impact of Energy Efficiency on Regional Compliance Cost

X Given availability/cost assumptions, policies that incentivize additionaiused
energy efficiency are projected to lead to dramatic cost savings in all regions

Regional Compliance Costs (2030)
Without and With New EE for Compliance

15%

10%

0%

NN

/

-5%

%
7
7

-10%

Percent Difference From Reference

-15%
Midcontinent RGGI Other PIM SERC SPP ERCOT West

®m No EE ~With EE

Senarios shown above use regional mhased goal and include new NGCC.
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Impact of EE on Coal Retirements

x  Given availability/cost assumptions, policies that incentivize additionaiused
energy efficiency are projected to leadfe@wer coal retirements in most regions.

Regional Coal Retirements (202630)
Without and With New EE for Compliance

T
I
Z;

| N

Midcontinent RGGI Other PIM SERC SPP ERCOT West

Senarios shown above use regional mhased goal and include new NGCC.
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Cumulative Generation Mix

x In policy scenarios, coal and gas generation remain a key part of the generation m
A While coalfired generation in all policy cases is lower than reference case levels, more
coalfired generation occurs in scenarios that allow for additional-asd EE
A More gas generation occurs in scenarios that restrict investment in additionaliseéEE
A Due to increased gas demand, in 2030, gas prices arE088thigher in runs without end
use EE, as compared to runs with arse EE.

U.S. Cumulative Generation Mix (262030)
60,000

BAU State Compliance Regional Compliance

Reference State State (no EE) Regional Regional (no EE)

50,000

40,000

=
= 30,000
|_

20,000

10,000

HCoal MEE mGas mHydro mNuclear m Other mOther RE mWind

State and Regional scenarios shown above are +assd scenarios that use EPA illustrative mass goals with new NGCC included.
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Cumulative Capacity Mix

x Capacity trends mirror trends in generation

x When enduse EE investments are offered, capacity needs are reduced

x There is slightly more coal capacity, less gas capacity, and less wind capacity in
scenarios that allow for additional investment in ease EE

U.S. Cumulative Capacity (262030)

14,000

BAU State Compliance Regional Compliance

Reference State State (no EE) Regional Regional (no EE)

12,000

10,000

8,000
=
o

6,000

4,000

2,000

0

HCoal mGas mHydro mNuclear mOther mOther RE mWind

State and Regional scenarios shown above are +assd scenarios that use EPA illustrative mass goals with new [ \
NGCC included.
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Assumption: Energy Efficiency Cost

X In policy scenarios, endse EE is available to serve electricity demand using an
assumed threestep supply curve with cost increasing as the supply available at
each step is exhausted. In 2020, costs dr8; 2.6, and 3.2 centkWh.Costs in
each block increase by .3 cents/KWh starting in 202Jas&nmedparticipant
portion (45% ofthe total resource cost of EES addedseparately tahe
compliancecost.

2020 EECost Units = Cents/KWh Units = $MWh

Step 1 Step2 Step3| Stepl Step 2 Step 3
Utility Portion 2.3 2.6 3.2 23 26 32
ParticipantPortion 1.9 2.1 2.6 19 21 26
Total Resource Coy 4.2 4.7 5.8 42 47 58
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Modeling EndUse Energy Efficiency: Costs

x EE availability and cost varies across states and model representation-of end
use efficiency is ovesimplified

x BPC cost assumption for policy scenarios: rising annually from 2020 cost of
A Program cost: 2.33.2 cents/KWh
A Total resource cost: 4:5.8 cents/KWh

x Estimates of the cost of enase energy efficiency vary
A LBNL, March 2014: 2.1 cents/KWh (rangec §lcents/KWh)

ACEEE, April 2014: 4322 cents/KWh

Synapse (2011): 2.6 cents/KWh

Michigan Public Service Commission and Michigan Economic Development Corporation
(2013): 2 cents/KWh

ACCCE based on Alcott and Greenstone (2012): 11 cents/KWh

Studies vary in methodology. Most estimates include only program costs. Some, such as
ACCCE, include total resource costs.

o Do Do Do Ix

LBNL: Lawrence Berkeley National Laboratory
ACEEE: American Council for an Ené&ffjgient Economy
ACCCE: American Coalition for Clean Coal Electricity
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Assumption: Energy Efficiency Supply
x BPC sensitivities vary the supply of arsg energy efficiency

three equally -sized cost blocks shown

3.5

in blue with 1/4 the available supply

estimated by Synapse (2011). 3

2.5

High EE : same as above except the
supply in each cost block shown in

green is double the supply in the core

runs (1/2 the supply estimated by 15

Synapse).

Levelized Cost (cents/Kwh)

Low EE : supply in each cost block

0.5
shown in red is ¥ supply in the core

runs (1/8 of the supply estimated by 0

Synapse). 0 50 100 150 200
Potential TWh Saved

No EE : no end -use EE or heat rate ——State Goals ——LowEE —— High EE
improvements are available
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Treatment of NewSources in CQImplementation Policy

X New sources are covered by a separate 111(b) new source performance standard
X Proposed Clean Power Plan, section 111(d), applies to covered existing units
x States could choose to include new sources (NGCC) under implementing policy

x Includingnew NGCC units iA111(d)implementing policy may lower cost, reduce
market distortions, and limit stranded assets of existing natural gas generators
A Individual state results vary; looking at cumulative results for entire U.S.:

A Rate-basedimplementation:allowing new NGCC units whose emission rate is
below the state goal to generate compliance credktsds tolower costs

U Excludingnew NGCC ignores thmompliance benefits of new NG@€Eneration in
rate-based policy implementation

U However, a policy that credits new NGCC produces fewgregdOctions, b/c
credits for any new NGCC that would have been built anyways (BAU) would offset
required reductions from existing sources

A Massbasedimplementation:choosing to include new NGCC units under the mass
goal tends to resulin lowercostsd dza A y3 9t | Qawith grdwtda i NJ O A

U Inmassbased programs, excluding new NGCCs favors new NGCE@xistiag
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Assumption: Treatment of New Sources

Forrate-based implementation wW/NGCC scenarios, states/regfonsed below) whose goals aabove

the emission rate of new NGCC units (assuB#ellbs CaMWh*) were assumed to allow new NGCC
units to generate compliance credits and result in a lower average emission rate for compliance with
stategoals. In states colored yellow below, new NGCC were assumed not covered by the policy.

States (Red) Assumed to Include New Sources for fRaed w/NGCC

- States with 2030 State

GoalsAbove8201lbs MWh
States with 2030 State
GoalsBelow820lbs MWh

*IPM emission rates of new NGCCs range from82DIbs CgMWh, depending on start year
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Assumption: Natural Gas Supply

X The Integrated Gas Module is an analytic tool focused on the natural gas
market that is fully integrated into IPM

X Resource cost curves and information about gas pipeline networks and
storage facilitiesare inputsinto the Integrated Gas Module, with demand an:

prices being determinedndogenously
x Corey I G dzNF £ 3l & | &a dzvydldanPawerPlah dssu@ptions

X Resource cost curves weadjusted for the low and high gas price
sensitivities
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Assumption: Natural Gas Supply/Price Sensitivities

x In the High Gas Price scenario, U.S. Henry Hub prices are 11% higher than in the Regional
Mass scenario (titled Core Gas Price in the chart below) in 2020 and 15% higher in 2030.

X In the Low Gas Price scenario, U.S. Henry Hub prices are 17% lower than in the Regional Mz
scenario in 202@nd 14% lower in 2030.

U.S. Henry Hub Prices

$/MMBtu
w B

2020 2025 2030
Year

e High Gas Price === Core Gas Price ==Low Gas Price

The High, Core, and Low Gas Price scenarios assume states implement the Clean Power Plan with regional cooperatiossisingt ma
trading system that includes growth and new sources.
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Impacts Of Gas Price On Generation Mix

x Impacts on natiorwide generation mixompared to the policy with core gas prices (center):
Clean Power Planith Clean Power Planith Clean Power Planith
High($6-7) Gas Price Core($5-6) Gas Price Low($4-5) Gas Price
Generation Mix (202@030) Generation Mix (2022030) Generation Mix (2022030)
5,000 5,000 5,000
4,500 4,500 4,500
4,000 4,000 4,000 sl
3,500 3,500 3,500
3,000 3,000 3,000
e e =
< 2,500 < 2,500 = 2,500
= = =
2,000 2,000 2,000
1,500 1,500 1,500
1,000 1,000 1,000
500 500 500
0 0 0
2020 2022 2024 2026 2028 2030 2020 2022 2024 2026 2028 2030 2020 2022 2024 2026 2028 2030
Year Year Year
M Coal WMGas MWEE MENuclear EHydro B Wind ™ Other Renewables MW Other

The High, Core and Low Gas Price scenarios assume states implement the Clean Power Plan with regional cooperatio{ \
using a masbased trading system that includes growth and new sources.

Thepercentage labels in the above graphs represent differences in cumulative2Z2XB0generation as compared to
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Regional Detail: Impact of Gas Price on 111(d) Implementation

x High gas price decreases gas generation 13% from the core case, while low gas price increases gas gener
9%, on average; due regional differencegmpacts vary by region

Regional Gas Generation (262030)
4,500

4,000 For example, low impact in

3,500 RGGI, where lowasprice

increasesgyas generation b
3,000 9as g y

only 1.3%
= 2,500
=
F 2,000
1,500
1,000
) | i

High Core Low High Core Low High Core Low High Core Low High Core Low High Core Low High Core Low
Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas
Price Price Price Price Price Price Price Price Price Price Price Price Price Price Price Price Price Price Price Price Price

o

o

Midcontinent RGGI Other PJM SERC SPP ERCOT West

The High, Core, and Low Gas Price scenarios assume states implement the Clean Power Plan with regional cooperatiossiEingd ma
trading system that includes growth and new sources.
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States are Influenced by Choice and Impacts of Policies in Other States

x  For example, a ratbased scenario where some regions include new NGCC units for
compliance (Midcontinent, Other PIM, SERC, SPP) and others do not (RGGI, West, ERCOT
results in generation shifts between regions, with Midcontinent and Other PJM increasing
share and RGGI and ERCOT reducing share of generation compared to the reference case

x Note: SERC sees a decrease in generation relative to the reference case, despite having a
regional rate goal slightly above the new NGCC rate. Because the goal and NGCC rate are v
similar, new gas generation does not earn many credits, unlike in surrounding regions where

the rate differential is greater

REFERENCE CASE GENERATION BY REGIC REGIONAL RATRASED (WITH NGCC)
(2030) GENERATION BY REGION (2030)

Midcontinent
0 +2.1%

ERCOT
-0.8%

P RGGH0.7%

18.8% 16.0%
Other PIM +1.9%

B Midcontinent MRGG! M Other PJM MSERC MSPP MERCOT M West f\
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CQ Impact Varies by Region and by Policy Choice

x Ratebased implementation results in more regional differentiation in tota} CO
reduction levels than magsased implementation approaches

x Regional ratdbased implementation (with new NGCC) leads to more significant
generation shifts and the greatest difference in where tota} @ductions occur,
as well as the highest total G@missions

Power Sector Total G&missions by RegioRercent Difference from Reference (2030)
45%
Ratebased Massbased

35%

- State Regional State Regional

State Rate-Based (with NGCC)  Regional Rate-Based (with NGCC) State EPA Mass (with NGCC) Regional EPA Mass (with NGCC)

15%
5%

T U L&
-15%
-25%

-35%

Percent Difference

-45%

m Midcontinent mRGGI m Other PJM m SERC m SPP m ERCOT m West
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CQ Emissions by Region
x Below shows tons of G@missions for all power plants in each region

800,000

700,000

600,000

500,000

400,000

300,000

Thousand Short Tons

200,000

100,000

BAU

Reference

Power Sector Total GEmissions by Region (2030)

Ratebased

State Regional

Massbased

State Regional

State Rate-Based (with NGCCIRegional Rate-Based (with State EPA Mass (with NGCC) Regional EPA Mass (with

NGCC)

NGCC)

m Midcontinent mRGGI| m Other PJM m SERC m SPP m ERCOT m West

BAU = Businesasusual projection (reference case)
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Affected Unit CQEmission Rates by Region

x  All CQemission rates in the policy runs are lower than in the reference case. But, regions
vary in whether they have lower rates under state versus regional and mass versus rate.

Affected Unit COEmission Rates by Region (2030)
1,800
o BAU Ratebased Massbased
100 State Regional | State Regional
e ’
=
< 1,200
Qo
@ 1,000
©
@
= 800
XS]
]
2 600
S
L
400
200
0
Reference Reference State Rate-Based Regional Rate-Based State EPA Mass Regional EPA Mass
(with new NGCC) (without new NGCC) (with NGCC) (with NGCC) (with NGCC) (with NGCC)
® Midcontinent mRGGI m Other PJM m SERC m SPP m ERCOT mWest

BAU =Businessasusualprojection(referencecasg.

Reference (with new NGCC) includes new NGCC units in the rate calculation, while Reference (without new NGCC) dadEyocasssp
include new NGCC units in the rate calculations for regions where the 2030 emission rate goal is greater thamM®2a@ Ibs/
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At U.S. level, some variation in total power sector {J&vels across scenarios
x  Similar CQlevels between rateand (EPA) madsased goals
x Including new NGCC units for rddased slightly increases total CO

BAU U.S. Power Sector Total {Emissions (2030)
2,500,000
Ratebased Massbased

2,000,000

1,500,000
1,000,000
500,000

: 5 E

Reference State Rate  State Rate Regional Rate Regional Rate EPA State Mas€PA State Mass EPA Regional EPA Regional

Thousand Short Tons

(with NGCC) (with NGCC) (with NGCC) Mass Mass (with
NGCC)
BAU =Businessasusualprojection(referencecase) [ \
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Rate-to-Mass Conversion
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Rateto-Mass Conversion Methods and Assumptions

x  For some states, different methodologies lead to significantly different allowable emissions
A For some states (e.g., A, D), ihm@jectionapproach led to a higher mass goal
A For others (e.g., B), the ERistoric dataapproach led to a higher mass goal
A For still others (e.g., C, E), the methodology made little difference

x In addition to incorporating BSER into goalpr@ectionapproach with an economic dispatch
model tendsto lock infurther generationshifts between stateghat could result from disparate
impacts of implementing ratbased state goals with varying stringency between states

StateLevelCQ Emission€omparison (2030)
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Rateto-Mass Conversion Methods

x Conversion methodology and assumptions matter

A Different methodologies lead to different allowable emission levels
A If each state selects its most generous conversion, more CO, will be allowed

U.S. COEmissions for Existing Affected Ur{2930):

Comparing Ratéo-Mass Conversion Methods
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1,600,000 14% Increase in
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Each bar sums the statevel CQemissions for the continental U.S. that would be allowed from existing affected units under final 2030 mass
321t ae al Aal2 NhaSedbnithe EPA maisdedillusidcive final goals for existing sources only from the November 2014 NODA.
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Appendix:
Scenario Descriptions, Assumptions, etc.
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Scenario Description

Ratebased State
Trading

Ratebased Regional
Trading

Massbased State
Trading

Massbased Regiona
Trading

Treatmentof new
sources

Eachstate must comply with the staterat@ F 8 SR G NASGa Ay Of dzZRSR
Plan proposal. Trading is permitted among sources within the state. Banking of credits
ff26SR GKNRJdzZAK Hnond 99 w93 [ y RheygozOf
run includes existingnd new EGUSs in the policy and a variation includes only existing
covered EGUs.

Eachdesignated region must comply with a regional raBsed target, calculated using a
fossil generatios SA IKGISR | SNF IS 2F 9t ! Qa LINR LR
FNRY HAMHE FTNRY 9t! Qa D21t /| fOdz | GA2Y
region, and banking of credits is allowéd. EGUs in a state are grouped in the same rec
and states are grouped into regions for regional cooperation. EE, RE, and nuclear are
credited at the calculated regional gaate. The core run includexisting and neviEGUs
in the policy and a variation includes only existing covered EGUSs.

Eachstate must comply with the state massised target. The magsmsed targets are
oFlaAaSR 2y 9t! Qa AffdzadN)» 0AGS Yl aa 3I2If a
new units and the mass goal for existing units only. Trading is permitted among sourct
within the state and banking is allowed between 2020 and 2029. Because this is-a ma
based target, no additional credits are created for EE, RE, and nuclear.

Each state is assignéite same target as the matmsed state trading scenarios. Trading is
permitted among all sources in a given region and banking is allowed between 2020 ¢
2029. Because this is a mdsssed target, no additional credits are created for EE, RE, and
nuclear.

For ratebased implementation w/NGCC scenarios, states/regions whose 2030 goal is
above the emission rate of new NGCC units (assB28dbs CGMWh*) were assumed
to allow new NGCC units to generate compliance credits and result in a lower average
emission rate for compliance with state goals.
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Scenario Description

High EE

Low EE

NoEE

High Gas

Low Gas

The High EE sensitivity is identical to the #laésed state trading scenario (existing un
only), except for endise energy efficiency supply is twice as large.

The Low EE sensitivity is identical to the flagsed state trading scenario (existing uni
only), except for endise energy efficiency supply is half as large.

Identical to the masbasedstate and regionascenarios (with EPA masgluding new
NGCC), except no additional ensle energy efficiency or plant heat rate improvements
are available.

Identicalto the massbased regional scenario (with EPA mass including new NGCC),
except a20% cost adder is applied to each step of the cost curve within ICF
LYGSNYI A2y IFEQa LYGS3IN)I ISR DIFa a2Rdz €

Identicalto the massbased regional trading scenario (with EPA mass including new
NGCC), except2z0% cost reduction is applied to each step of the cost curve within ICF
LYGSNYIlOA2ylfQa GKS LyGS3aNX¥iaGSR DIFa az



