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Synapse Energy Economics

* Founded in 1996 by CEO Bruce Biewald

* Leader for public interest and government clients in providing
rigorous analysis of the electric power sector

» Staff of 30 includes experts in energy and environmental
economics and environmental compliance

2013 Client Types

Federal
Government
State Government 39

0

21%

Governmental
Associations
8%
L International
4%
Local Government
1%
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In 2013, we did work in 37 states and D.C.

DC

In support of this work, Synapse staff took 190+ trips in 2013, traveling to 30 states, D.C., Nova Scotia,
Ontario, Portugal, China, Slovenia, Germany, and Belgium.
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Synapse Recent Accomplishments

* Assessment of PacifiCorp Oregon General Rate Case (2013)
* Impact: The Commission imposed a 10 percent disallowance on imprudently incurred
retrofit costs (517 million) and required a refund to ratepayers in early 2013.
* Energy Efficiency in Nova Scotia (2012)

* Impact: The settlement agreement between the parties accepts in its entirety
Synapse recommendations regarding how to consider rate and bill impacts associated
with energy efficiency programs. The Commission Order refers to Mr. Woolf’s
testimony, specifically.

* Kentucky Power Application for Environmental Control Retrofit of Big Sandy 2
(2012)

* Impact: Kentucky Power withdraws its request to retrofit 800 MW coal unit.

* Need for Proposed Potomac-Appalachian Transmission Highline (PATH) (2010)

* Impact: Proponents of the PATH transmission line withdraw application

www.synapse-energy.com | ©2014 Synapse Energy Economics Inc. All rights reserved. 5
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*Regulatory Compact (FR#22%39)
MM EDRIRY AKX —ERIBEHOEFHZ
B-oTLV5
«FRHID B/ -
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2. TR BEN—ERDLRERBEZT 74— 5 )L
T. DNEMNDE Y %I (just and reasonable) ¥t TR
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[REN BT|ARF : SMEBREIH E

-;){ JADORFHUEARGDEERGZZDNDA
£3C :

 Complete open public access to information (B THIBEHE A
FTEHAELORBRENELEDHTILVD)

* Full public participation in setting prices and standards of
service (HEHBREPH—EREEDHRTFICHENT, L
BHRSINZEDL N TUS)

Source: Palast G., J. Oppenheim, and T. Macgregor. Democracy and Regulation:
How the Public can Govern Essential Services. (Feb 1, 2003)
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* RateCase (BENOHEHKTE. E)
« BHERHRET—R
« Integrated Resource Planning (&R S 5tiE)
e Prudence review (FIL—F X - LEa—)
e CPCN (Certificate of public convenience and necessity) (Z2y2&
H—EXEEHAE)
- RPS, JU—VBHITOITIL
*  Energy efficiency (TRILF—FEFIE - BT RXK) A5
N
« BASHED
«» Y—EX -V F VT EERELGE
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c V=NV RFHEEM
- EEREREE
c REBIEAVTFUOADRT o a—)L
* “Operational planning and long-term capability planning are flawed, and that

continued reliance on the process as currently designed could lead to unreliable
service”(“Democracy and Regulation” page 60)

* MEELEITHFBA TSNS

« 20114, LGELKUDFEHEIIFIHMFBED IR FEIIREF S —X
(o F—ii)
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NREEXEFES, ENEAZTOMDRT—URILA—IZ & BB NI Fi5E
= (Regulatory Proceeding) 2ABHEEE

NBEFXRZEEINFHREZMAB. AR, XTI FRILF—IZHADEHE
BHSHAMNREGER GIEELLE) - T340 LzRY
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Discovery Question/Information Request([EERER T Ot R) L FNABAE
2k BHIRE

AT—IHRILE—IZ&KBEEE (Testimony)iZH, Rebuttal testimony

www.synapse-energy.com | ©2014 Synapse Energy Economics Inc. All rights reserved. 12






Table of Contents

« T A HIREBEREEDRERHEOHME

« AR K AFRMAEEBRRETE ORI

* Beyond Coal¥ v U R—> - LI 595 JTDAKNNDFEFERR
* AR K ANFEBORFE

* Synapse CAVT (Coal Asset Valuation Tool) - Ak XN AR EBEDZFEFT AT
TIL

c TVA (TR IU—IIIRBRARAE) ¥—RRAAT 14—

www.synapse-energy.com | ©2014 Synapse Energy Economics Inc. All rights reserved. 14



—
7 XA ) AIRERFOBEE

2012 2013 2014 2015 2016 2017 2018 2019 2020

Air
Toxics MATS Rule Pre-compliance Compliance Extensions Compliance with MATS
P— — >
CSAPR Vacatur Develop replacement /Supreme Court reinstates? Replacement compliance

Interim CAIR implementation

Develop Revised NAAQS (PMzs, Ozone, S0z, NOx) Implement SIPs for Revised NAAQS
Regional First planning period, adoption of 5IPs and BACT for eligible sources Mext planning period
Haze e R

Compliance with Federal GHG Reporting

PSD/BACT, Title V apply to GHG emissions (new & modified sources)

Develop GHG NSPS Pre-compliance period? Compliance with GHG N5P5
———————— _—— = - — * 2
Coal Ash Develop Coal Combustion Residuals Rule Pre-compliance period?
——————————— . ¢
Cooling Develop Cooling Water Rule Pre-compliance period? Cooling Water phase-in
Water il — < <>
Effluents Develop Effluent Limitation Guidelines Effluent limits compliance phase-in

Source: Adapted by Synapse from ISO-NE presentation to Environmental Advisory Group, July 19, 2013.
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Proposed Coal Plant Tracker

Regi
® b @Winnlpcg
g < Thunder Bay Timmins =
§ . ® . Quibes.
City: Caliente \ North Bay R Chariottetown
State: NV . X Montréal |
i Qhu\ﬂeapé‘dg G@nﬂay - @- =l . Hallfax
Status: Defeated e © % ? ®
Plant Size (MW): 750 % %@ g Wgﬁ S Boston
CO2 Output (tons)**: 5,500,000 e cEgocI SRy
" 8 @lmgnapo T @ _Q.new York
¥ ' an s ~ { Y ) @I
Sacramento % ® g 9“(: N QG O@ ¢ D 0 hington, DC
San Jose @ (@, ¥ 6;? e
® Visalia Las Vegas — @Okl ol C'WQ Clarﬁsv: OV 5 'e"'"g"“ﬂ Beach
= e NbUQU(H ® '.- Momph|s " @Charlo(te
@Los Angelos@Phoemx @L ~ @5 . @A A ':9 @thnu@on
@I';‘:ﬂ:ui = ®@S°ﬂ—®El PHSL:;I W @. f_ ®J e @ @ @S:lv.mnah
= S N Vel %NQ T T @ Jacksonville
Hermosilio \ PR
@Chwhuahu:l .\ S
. argasso
Goifo \ @ @'@“ Sea
de Catifornia , Torreon . Miami
Culacan® G@REEYSAS Op ontributors. Tiles Courtesy of MapQ

+ Red markers: active or upcoming plants.

e Yellow s: progressing plants
Blue markers. uncertam plants.

« Green markers: defeated plants!

mark

Source: Sierra Club, “Proposed Coal Plant Map”, available at http://content.sierraclub.org/coal/environmentallaw/plant-map
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Beyond Coal¥v > ~N—2

Protect your community from toxic mercury:

Toxic Mercury

Pick a state: Select a State ¥ Orfind a zip code: Find ZIP Reset Pollution Map

ATy
Yancouyer ° | Map | satellite || WG LURLTGE AT
-~ 3 ] ]
(€< > 491 coal-fired power plants emit
E._ s Jon 78,367 |bs. of toxic mercury each year

2 Iéé
;Lﬁlgon

(Less than one teaspoon of mercury
can contaminate an entire lake.)

Support higher standards for clean air
and water for all Americans:

T ——

Plant Data hide /show

| Nevada

dre

S fornia

'
gges

Crystal River
Utility Name: Progress Energy Florida

Arizol ! Inc
0w ol 3 i R District of ) .
gt L Phoe o - Columbia Learn about protecting vour community
1L San Diego '=~-.__L k=) in FL.
" = ey . 4 A -
. San Mercury per Year: 688 |bs.
e An\tqni Other Pollution, per Year:

- o Carbon Dioxide: 11,982,042 tons

A Sulfur Dioxide: 67,418 tons
Monteriey S Nitrogen Oxides: 18:548 tons
e Je H'fdr-:-:hlc:ric -':'\C!d: 11,000,005 Ibs.
i ¥ Map data 82014 Google, INEGI | 508 kML 1 TermsofUse Sulfuric Acid: 190,200 lbs.
Population: 767
(within 5 miles)
Our Canlpaig“ Coal Plants = Toxic MEI‘EI.II‘V Click on names of pollutants to learn
more.
Support higher standards for Coal plants are one of the largest sources of man-
clean air and water for all made mercury pollution in the U.S. Every year 300,000 Zoom To
Americans: Take action with infants are born at risk for developmental defects because
our Stop Polluters campaign. of their mother's exposure to toxic mercury pollution. Legend/Filter
This toxic pollution causes serious health problems
About the Ma - - - ’ .
P including brain damage. Almost 2/2 of coal-fired plants w) * Biggest Offenders
This map uses data compiled lack t_he nt_aeded modern p_ollution controls to keep toxic air @ % Mercury Polluters
s Fm o =l pollution, like mercury, acid gases and arsenic, out of our

Source: Sierra Club, “Toxic Mercury Pollution Map”, available at http://vault.sierraclub.org/coal/map/
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NAFKEBERIFDIDDER
it et . RAHREE. TIHBHESETE
PLANTS HAVE WE RETIRED? - IR D1k
e TB/HIRFINOHESINEE

DIRTY POWER PLANTS RETIRED

167
down

DIRTY BOILERS RETIRED

478 796 F\
down

Note: The diameter of each
circle indicates the MW capacity
of a coal unit. If a circle is filled, it
is announced to be retired.

i i H Retiring Units (400 MW
Source: Sierra Club, “Success Stories”, available at O Resring Uniss ( )

http://content.sierraclub.org/coal/successes

Source: Synapse Energy Economics (October 2013). “Coal Asset Valuation Tool (CAVT)”
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Source: Synapse Energy Economics. (October 2013). Forecasting Coal Unit Competitiveness Coal Retirement Assessment
Using Synapse’s Coal Asset Valuation Tool (CAVT). Available at http://www.synapse-
energy.com/Downloads/SynapseReport.2013-10.EF.CAVT-Report.13-020A.pdf
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R
Coal Asset Valuation Tool (CAVT) — AR NHRED

BEEEFAETIL

Publicly-available data

« EIA 860

- EIA923

+ EPA AMP dataset

+ AEO assumptions for
market price

Environmental control
cost estimates

Sargent & Lundy

EPA 316(b) technical
development document
EPRI cost assessment
EPA effluent guidelines
Synapse CO2 forecast

User-defined toggles

+ (as price sensitivities,
environmental retrofit
cases

* Dates of control
requirement

Y

Control cost calculations

Y

Cash flow calculations

l

OQutput

Note: 3¥ L < [FLLTF D L7R— k #Z 8 : Synapse Energy Economics. (October 2013). Forecasting Coal Unit
Competitiveness Coal Retirement Assessment Using Synapse’s Coal Asset Valuation Tool (CAVT). Available at
http://www.synapse-energy.com/Downloads/SynapseReport.2013-10.EF.CAVT-Report.13-020A.pdf
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Muskingum River 5:
A Case Study in Uneconomic Coal

$120

$100

$80

$60

nt Value per MWh (2012 $/MWh)

$40

2013-2042 Net Prese

$20

$0

Muskingum River 5, OH

Coal at Energy- All-n
43% CF  Only  Market
Market Price at

Price at 43% CF
43% CF

w: CO2: Synapse

Effluent

mmmm Coal Combustion Residuals

mmmm Cooling Tower

ACI

= Baghouse

m FGD

mmm SCR

Fixed O&M + Capital

Additions

mmmm Variable O&M

Synapse - Coal Asset Valuation Tool (CAVT)
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Capacity Factor

— rorgy-Cnly Market Price

Future Costs of Coal Units Assuming No Environmental Controls
o Coal Units with Announced Retirements

90%

100%

Many units currently announced for retirement are more economic than market
price, if we assume no change in environmental controls.
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» Future Costs of Coal Unitz Azzuming E nvironmental Controlz
o Coal Units with Announced Retirements
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Many units currently announced for retirement are more economic than market
price, if we assume no change in environmental controls.
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ETILREHE: Mid-cases and sensitivities

Uneconomic Coal Capacity Comparedto Uneconomic Coal Capacity Comparedto

Energy-Only Purchases (GW)

Environmental Retrofit

Lenient Mid Strict

192 292

High (62%) (94%) High
Natural Natural
Gas Mid {925935.« ) Gas Mid
Price ¢ Price
Low 25 2 Low
(82%) (98%)

www.synapse-energy.com | ©2014 Synapse Energy Economics Inc. All rights reserved.

All-in Purchases (GW)

Environmental Retrofit

Lenient

63
(20%)

101
(33%)

Mid

228
(F3%)

Strict

230
(74%)

274
(88%)
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TVA

RIEA

A6l R FE

A5

S e

FGD ACI Tower Residuals Treatment [Total Capital
Million Million Million Million
Gallatin1 S$30 $58 855 $434
Gallatin2 ™ $1 2 billion i $30 $s8 $55 $434
Gallatin3 TN | $35 859 S60 $465
Gallatin4 ™ (TVA announces $1'1 b) | $34 $59 $60 $464
Allen Steam 1 TN HIH $32 $63 $76 $413
Allen Steam 2 TN $725 mI"Ion i $30 $63 s76 $411
Allen Steam 3 ™ (TVA announces $S650 m) |  s28 $63 576 3410
Colbert 1 AL $132 S47 S35 $18 $53 $36 $324
Colbert 2 AL $132 s47 $35 53 s16 §53 $36 $321
Colbert3 AL $132 $47 835 $3 s14 §53 $36 $320
Colbert 4 AL $132 s47 $35 $3 $17 8§53 $36 $323
Colbert 5 AL $273 $79 sS4 $36 S68 $100 $560
Shawnee 1 KY $122 S44 sS4 s15 S50 528 $263
Shawnee 2 KY $122 s44 sS4 S16 S50 s$28 5264
Shawnee 3 KY $122 s44 sS4 $17 $50 $28 $264
Shawnee 4 KY $122 s44 sS4 $15 $50 $28 $263
Shawnee 5 KY $122 s44 sS4 $17 S50 s28 $265
Shawnee 6 KY $122 s44 sS4 S16 S50 s$28 5264
Shawnee 7 KY $122 s44 sS4 $16 $50 $28 $264
Shawnee 8 KY $122 s44 sS4 $15 $50 $28 $263
Shawnee 9 KY $122 S44 sS4 $16 $50 $28 $264
Widows Creek 7 AL $86 sS4 s44 $62 $92 $288
Widows Creek 8 AL s94 sS4 S44 S61 $87 $291
Paradisel KY $97 sS4 $62 $88 $251
Paradise 2 KY 897 sS4 $62 $88 $251
Paradise 3 KY $135 sS4 $72 $103 $314
BullRun 1 TN $112 sS4 $69 $101 $246 $532
Cumberland 1 TN S161 sS4 $145 S75 $176 $563
Cumberland 2 TN $162 sS4 §135 875 $176 $553
John Sevier 3 N $131 s47 S35 s3 s19 $58 S62 $355
Kingston 1 TN $31 $3 s9 S50 s$29 $123
Kingston 2 TN $31 $3 s7 S50 $29 $121
Kingston 3 TN $31 $3 s$9 $50 $29 $123
Kingston 4 TN S31 s3 s$8 S50 s29 $122
Kingston 5 TN $35 s3 $11 S51 $33 $133
Kingston 6 TN $35 $3 $13 S51 $33 $135
Kingston7 TN $35 s$3 $11 §51 $33 $134
Kingston 8 TN $35 53 s12 $51 $33 $134
Kingston9 TN $35 s13 §51 $33 $136

—-——————m
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Consent Decree
$3.9 Billion

CO2LINNTFHES
N59IT XTDHDEPA
15

$11.8 billion
(Capital)

S24.6 billion
(Capital & O&M)
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Consent Decree Only: Forward-Going Costs of Existing
TVA Coal Units relative to Long-Term Market Costs

5200

5180

5160

5140

5120

5100

Colbert

80

Forward-Going Cost ($/MWh)

560

Kingston

=40

Rl T ———

Cumberland

Widows Ereg

20
Paradize

5D = T T T T 1
0% 10% 20% 30% 4% 50 B0 T0% B0% 90% 100%

Capacity Factor [%)
® Kingston ® Allen Steam Plant ® Widows Creek # Bull Run » Cumberland © John Sevier ® Paradise # Shawnee ® Colbert ® Gallatin

Long-Term Market ==== Market -33% Gas Price ==== Market +33% Gas Price

Source: Synapse Energy Economics. (2012). TVA Coal in Crisis - Using Energy Efficiency to Replace TVA’s
Highly Non-Economic Coal Units, available at http://www.synapse-energy.com/Downloads/SynapseReport.2012-
08.SC.TVA-Coal-in-Crisis.12-041.pdf
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All Environmental Regs + SO CO2 price —
47% of the fleet is uneconomic

$200 -
$180
$160
$140 -
>120 - kS X Colbert
$100

S80 -

560

Forward-Going Cost (S/MWHh)

$40 -

520

Paradise

SD‘l T T T

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Capacity Factor (%)

® Kingston @ Allen Steam Plant ® Widows Creek @ Bull Run ® Cumberland

w— | ONE-Term Market = === Market -33% Gas Price
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100%

John Sevier ® Paradise ® Shawnee @ Colbert @ Gallatin

= === Market +33% Gas Price
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Clean Power Plan 2 J—2/\J—§tE &
&2

- 2EOBREFERERMN LCOHEZHIRT HEMACO,HHEMRHIHIE, Clean
Power Plan & L < [& the Clean Air Act (CAA)D111(d)5&IE,

« 20146 A2HIZC7 A AIRBERENFZ 7 FRHEIEZ AR, 10BETaAAV S
fF. 201556 A IZx R FIHI ERE

- INEEEFEIRHAARIF2016F M 52017F £ T, il & DERETEIL2018FF T

o ZMIZ2030FF THOCO2HEH ZH (Ibs./MWh)ZERTE. EDELIITEFNFERMT HHIE
MRE, MOBFEEBREFEBELZEIZKE CEFETGFEZRAOH TS,

* EPAICK HABRMBERAE
- 2ET (2005%FLET) CO,%#30% FAHw b ($37.318 b > DCO2)
c REYVY ., [FWNELEF25%HD Y +
s IRILF—MEILEREL. EAHESNEEH%D Y F

« 2030 FE TIC lifr’Jsoth\bssoF‘ FILICEY 2:miE b ilH O EICE T o1t
(2700/ 56600 ADEKRARFETEHEZEE., 4ANLISHAADHEEREEZHIBZ

HJ}E

F 3 Bl 5
)
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111(d) Timeline

1970

1990
2007

Dec 2009

Jan 2011

Apr 2012
June 2013
Jan 2014

Jun 2014
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Clean Air Act (CAA) enacted by President Nixon in the face of growing national
concern over air pollution, which culminated in the 1970 Earth Day protests

CAA amendments put in place by President Bush, Sr.

Massachusetts v. EPA ruling by U.S. Supreme Court determines that greenhouse
gases are air pollutants

EPA endangerment finding declares that current and projected concentrations of six
key GHGs—including CO,—threaten the public health and welfare of current and
future generations

EPA’s first regulation of GHGs requires air permitting only for high-emitting new or
modified facilities that would otherwise have to go through air permitting for non-
GHG pollutants

Proposed New Source Performance Standard (NSPS) for CO, under Section 111(b) of
the CAA requires CO, performance standards for new fossil fuel-fired power plants
Obama directs US EPA to use its authority under the CAA and issue standards,
regulations or guidelines to reduce harmful carbon pollution.

Initial 111(b) proposal withdrawn and new CO, NSPS for fossil fuel-fired power
plants issued

Proposed 111(d) Rule issued for CO, from existing fossil fuel-fired power plants
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Benefits equals Net Benefits

Electric Sector
534 $21
[for EE program ) $13
. [benefits net of costs [EE program , _
participants and . . - 0.3 cents/kWh reduction
o in IPM modeling] administrator costs]
non-participants]
Energy Efficiency Program
g‘r cyrrog not monetized Lyal ($21)
Participants
$10-594 [climate]
$10-594 [climate] 51-510 per capita
Societal 50
$24-566 [health] $24-566 [health]

569-5189 per capita

$68-5194 ' $26-5152
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111(d) Requirements

 Section 111(d) of the CAA requires EPA to develop a procedure for states to
establish "standards of performance" for affected existing sources.

« BEHEHIBD AR b X T L : Performance standards must reflect the
degree of emission limitation achievable through the application of the “best
system of emission reduction” (BSER) that has been adequately
demonstrated.

c AR MVRATLOREIZRODERZZEICODNZEITELFEL
« O X b : Cost of achieving the reductions and technical feasibility
- B LIRIEEE . Non-air-quality health and environmental impacts
« ITXRJLFX—HE : Energy requirements

- FHEHIBEBZE O REALUND R T L - ARLHBOHTLS
The “system” defined by US EPA includes measures “outside the fenceline”
of individual generating units.
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« ZENME 1 : EPAIZRINIZIL LH=-=2D4 DD Xt 5K “Building Block” Z &I L .
MDZ—4y FEHREL=, LHAL. BEMEIZDADDFEKIZHES =
EWEL . RETMDBBICIE L TEEIERETE S,

« X5 - DSM, RPS, REFTHSIER L., MEERHE, FIRRXATIRE.
i)-firin& BFHEE. LERHEEFROREFE. FL—To 257053

c RERE2 DM EHBTERREAEZREL TH KL
c FHMES  BHERFBHEZHEHEEICHEE L THOBEZZRELTEK

LY
« ZMIX I S #ER{#E L Tleast Cost Plan (FR/NEHETE) 2K TFT HAN
=
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Multi-State Implementation Plans

* A logical grouping currently exists based on ISOs/RTOs

* In wholesale market areas, plants would be dispatched on a least-cost basis,
taking into account the costs of compliance with 111(d)

Califarnic
|50

Electric Reliability
Council of Texas
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Clean Power Plan State Emission Rate

* Adjusted output-weighted-average emission rate in lbs of CO, per MWh

* The “currency” for both targets and compliance

* The same formula for initial year (2012), targets (2020-2030), and
compliance measurement (2020-2030)

111(d)
Emission =
Rate
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Fossil Fuel Emissions (lbs of CO,)

Coal, natural gas CC and CT, oil, and IGCC, and useful thermal from co-generation from
generators that existed in 2012 and use of NGCC’s under construction in 2012+ above a 55% CF

Fossil Fuel Generation (MWh)

Coal, natural gas CC and CT, oil, and
IGCC, and useful thermal from co-
generation from generators that existed
in 2012 and use of NGCC’s under
construction in 2012 above a 55% CF

Nuclear Generation (MWh)
From 2020, 5.8% of use of 2012 existing nuclear;
Use of under construction in 2012+ nuclear

Renewable Generation (MWh)
Excludes hydro existing in 2012

Energy Efficiency (MWh)
Cumulative from 2017 with sunsetting;
In 2012, this value is 0 MWh
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- |
The Clean Power Plan “Building Blocks”
for “Setting State Emission Rates”

BB 1: Reduce Average Coal Emission Rate by 6%

BB 2a: Redispatch to Existing NG (up to an average of 70%, coal and oil
capacity permitting)

BB 2b: Redispatch to Under-Construction NG (from 55% to 70%: only
15% difference counts)

BB 3a-i: Credit for Existing “At-Risk” Nuclear (5.8% of 2012 nuclear fleet)

BB 3a-ii: Credit for Nuclear Under Construction in 2012

BB 3b: Credit for Renewable Generation (excludes existing hydro)

BB 4: Credit for Energy Efficiency Improvements (cumulative from 2017,
in 2012, this value is 0 MWh)
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Difference between Initial 2012 and Target 2030 111(d) Emission Rates
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Difference between Initial 2012 and Target 2030 111(d) Emission Rates
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Difference between Initial 2012 and Target 2030 111(d) Emission Rates
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(2b) Redispatch to Under-Construction NG

(3b) Incremental Renewables

i (2a) Redispatch to Existing NG
(3a-ii) Under-Construction Nuclear

(1) Lower Average Coal Emission Rate

## (3a-i) At-Risk Nuclear
2 (4) Incremental Energy Efficiency

Difference between Initial 2012 and Target 2030 111(d) Emission Rates
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(2b) Redispatch to Under-Construction NG

(3b) Incremental Renewables

i (2a) Redispatch to Existing NG

(1) Lower Average Coal Emission Rate

## (3a-i) At-Risk Nuclear

(3a-ii) Under-Construction Nuclear

O (4) Incremental Energy Efficiency

Difference between Initial 2012 and Target 2030 111(d) Emission Rates
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Input Option 1 Option 2
Current Level of Performance ) ] )
. ] ) Data from 2012 EIA 861 Data from 2012 EIA 861
{incremental savings as % of
. (2012) (2012)
retail sales)
Best Practices Level of
Performance )
. . , 1.5% 1.0%
{incremental savings as % of
retails sales)
Start Year 2017 2017
Start Year Level of Data from 2012 EIA 861 Data from 2012 EIA 861
Performance (2012) (2012)
Pace of Improvement
{increase in incremental 0.20% per year 0.15% per year
savings rate per year)
Average Measure Life and 10 years; evenly distributed | 10 years; evenly distributed
Distribution of Measure Lives across 20 years across 20 years
Once achieved, best _ _
_ ) , Once achieved, best practices
Continued Performance practices level sustained _
level sustained through 2025
through 2030

Source: US EPA (June 2014). Technical Support Document (TSD) for Carbon Pollution Guidelines for
Existing Power Plants - GHG Abatement Measures, pp. 5-39
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2012 Reported State Levels of Incremental Annual Savings

Incremental Savings as % of # of States States
Retail Sales
»= 1L.5% 3 AZMENT
1.0% to 1.49% 8 CA, CT, IA, ML MN, OR, PA, WI
0.5% to 0.99% 14
< .5% 25
Levels of Incremental Savings Required by State Policy on or before 2020
Incremental Savings as % # of States States
of Retail Sales
»=1.5% 11 A7, CO, IL. IN,
MA, MN, NY, OH, RL VT, WA
1L0% to 1.49% 5 HL IA, ME, ML, OR
0.5% to 0,997 3 AR, CA, WI
< 0L5% 1 TX

Source: US EPA (June 2014). Technical Support Document (TSD) for Carbon Pollution Guidelines for
Existing Power Plants - GHG Abatement Measures, pp. 5-33
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Summary of Meta-Analyses of EE Potential at Utility, State, and Regional Levels

Study Dates of Studies Number of Average Annual Achievable
Studies Potential
Sreedharan (2013) 2001-2009 10 1.2%/year
Eldridge (2008) 2001-2007 20 1.5%/year
EPA (2014) 2010-2014 12 1.5%/year

Summary of National EE Potential Studies

Study Study Type Average Annual Achievable
Potential
EPRI (2009) Bottom-up, engineering 0.2%-0.4%/year

(realistic to maximum achievable)

EPRI (2014) Bottom-up, engineering 0.5%-0.6%/year

(achievable to high achievable)

ACEEE (2014) Top-down, policy-based 1.5%/year

Source: US EPA (June 2014). Technical Support Document (TSD) for Carbon Pollution Guidelines for
Existing Power Plants - GHG Abatement Measures, pp. 5-23 — 5-24
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Comparison of Energy Efficiency Potential Estimates for Pacific Northwest
by NWPCC'’s Historical Regional Power Plans (GWh)

25,000
20,000
15,000 -+
£ ®m RES
2
o 8 COM
10,000
@IND
5,000
0

2010 plan

Source: Gordon et al (2008). Gordon Fred, Lakin Garth, Tom Eckman, and Charles Grist. "Beyond Supply
Curves," Proceedings of 2008 ACEEE Summer Study on Energy Efficiency in Buildings, August 17, 2008;
Eckman (2010). Raw data titled "Regional Conservation Summary 1978 - 2008 Adjusted for BPA co-funding
and including line losses" obtained from Tom Eckman on March 1, 2010
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Cumulative Energy Efficiency Savings Estimates in the Pacific Northwest
Region since 1991 (GWh) (Eckman 2010)

35,000
B Federal Standards
30000 T
' B State Codes i
o) ::::::: ::::::::
S 25000 7 NEEA Programs -
- m BPA and Utility Programs _ | B
o E I
E 20,000
(7] )
2 15,000 I I I Ii
R |
E i T E !
o 10,000 - :::::::I_.:.:_. - I I I I I
|
D .

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Source: Eckman (2010). Raw data titled "Regional Conservation Summary 1978 - 2008 Adjusted for BPA co-
funding and including line losses" obtained from Tom Eckman on March 1, 2010
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Option 1: Incremental % Savings by Option 1: Cumulative % Savings by
State State

1.4%

1.2%

1.0%

0.8%

Baseline

0.6%

0.4%

Annual Cumulative Savings relative to

0.2%

Annual Incremental Savings (2 of Sales)

Un?é T T T T T T T T 1
2017 2018 2015 2020 2021 2022 2023 2024 202%

Source: Developed based on US EPA (June 2014). Technical Support Document (TSD) for Carbon
Pollution Guidelines for Existing Power Plants - GHG Abatement Measures, Appendix 5-5
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7.0
» Electricity Programs
$65.0
m Natural Gas Programs
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$4.0
$3.0
$2.
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1993 1998 1997 1995 1999 2000 2003 2004 2006 2007 2008 2002 2010 2011 2012

Billion $

= =2

=

Source: ACEEE 2013 State Energy Efficiency Scorecard
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Annual Costs/ First Year Savings
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Source: EIA 861 Database
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Synapse Research on the Cost of Saved
Energy
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2011 State EE Budget vs. Savings

*
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0.0% 0,594 2094

Annual Savings (3¢ of Sales)

Source: ACEEE 2013 State Energy Efficiency Scorecard; ACEEE 2012 State Energy Efficiency Scorecard
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Any Questions?



Contact Info:

Kenji Takahashi

Email: ktakahashi@synapse-energy.com
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