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Regional Greenhouse Gas Initiative

an Initiative of the Northeast and Mid-Atlantic States of the U.S.
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L http://www.rggi.org/docs/Documents/RGGI_Fact_Sheet.pdf
2 http://www.rggi.org/docs/Documents/RGGI_Offsets_FactSheet.pdf
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3 http://www.rggi.org/docs/PR060412_Compliance.pdf
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S http://www.skepticalscience.com/carbon-pricing-alarmists-disproven-by-rggi.html
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6 http://proj.tgpf.org.tw/ghg/pagel-1-1.asp?uid=2895
7 http://www.rggi.org/market/market_monitor

& https://www.rggi.org/docs/ProgramReview/_FinalProgramReviewMaterials/Recommendations_Summary.pdf
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s
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$0.50 +—Clearing Price - Second $1.86 $1.89
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$0-50 11 - phys. Del. in COATs - 1st Control Period Allowances | S1.86 S$1.99 $2.00 $1.94
Phys. Del. in COATSs - 2nd Control Period Allowances | $1.85 $1.96 $1.93 §1.97
# Auction Clearing Price $1.89 S§1.93 - $1.93 |
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[T T T T T T[T T
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P LA ERIEARSC - RGGL f2 T EAR R GERCaRds s -« ME bR
R ~ SRR~ S A 2T~ B R (E R E

i - B S 4EhCAAE &1L 2014 G E N > 2014 FECEHBERE 1.65
(MR L F] 0.91 (RIEMERER 45%) » 2015 FEFAIATE 0.91 (R FEMENTHELHE
EREIR F1] 2020 FFE Ry 0.78 fRAGME © BEAL - SHE&INS B
[ FHYBC AR (banked allowance) » 78 2 X HAEH%E (interim  adjustments)
e VBCEREAOH LB 2R R - KRB AERCARAE R B 2 R EE
& » 2014-2020 27 P EFRRERIEIRD (G 1) 2 2013 S 188E1%
(B RS E (B 9) > AGAE 2014 4F 3 Bl EXECARAE > DL 4 3%

i 2.5%

SR LLEEATAHERVGERE 3 S2UTAE L0k 33% > HEMSpoR Tz
B > SRIARCE A SR IAIE  RGGI B ) FRRAY -

% 1 2014-2020 4 RGGI HFR A (540 S R 1%) BT : fang

| FEECER ) 1PN 5 LGRS 2P 5 2 AR
ZHREERR | SRR Prs EFR Lkl Pr EFR
2014 | 91,000,000 | 8207664 | 82792336 82,792,336
2015 | 88725000 | 8207664 | 80517336 | 13,683,744 | 66,833592
2016 | 86,506,875 | 8,207,664 | 78299211 | 13,683,744 | 64,615467
2017 | 84344203 | 8207664 | 76136539 | 13,683,744 | 62,452,795
2018 | 82235598 | 8,207,664 | 74,027,934 | 13683744 | 60,344,190
2019 | 80,179,708 | 8207664 | 71972044 | 13,683,744 | 58,288,300
2020 | 78175215 | 8,207,664 | 69,967,551 | 13683744 | 56,283,807

° http://www.rggi.org/design/overview/cap
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2020 FEIIZE COPHBURAE 2005 D 45%LL E. -

s IR BRI EFRE 2020 4 F51 7] PLEAAHEHEY 8,000~9,000 &
FMAREEEE - FIFA RGGL JZEAMEL @ 2020 F & FHIHFRE R
71 1,400~2000 E5 50

FEERECERERS - 2014 FRIBECEA(EARLY 4 =oT 0 2020 FECER(ERS
R El 10 EIT -

B~ EER PR TR P EERE S LA EM 1% -

BHIMEAE 22 (BTN EIEE - 18 A AR RN AR B SRS Y
B R R P EIGIGE S ~ BIERE ~ IRERERZ® ~ DARE#E—
VBRI

10 http://www.rggi.org/docs/Market/MM_2013_Annual_Report.pdf
11 http://www.rggi.org/docs/PressReleases/PR130207_ModelRule.pdf
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AIPNIFS 2006 FEaH T 2ERBR LA AZE ;) (Assembly Bill 32: Global
Warming Solutions Act> PA N AB 32 ) 517 TR E RAERE HIZ: 2020
FRORERBFRERZ 1990 FryKE - IINEREREZEG

(California Air Resources Board » LA Nf&f# CARB) {4 AB 32 7% 2008 4
i TGRSR ETE | (Climate Change Scoping Plan ) » 5V ESRE Y — 5
LB HIEAHER A 552 (Cap-and Trade Program ) » & a2 (&
DN R = RAGHRCEAE 2020 178 BAU(Business As Usual) [
15%([=&] 10) °

530

510
‘Eg: 490 /
o]
o 470 Necessary r_edL_Jctions from | |
§ 4 AB 32 policies in 2020
= = 80 MMTCO.e
2 450 L
S | T ..
g | T . Y.
£ 430 T
1
o
E 410 = Historical statewide emissions

= Business-as-usual emissions forecast
390 1990 level and 2020 target
370

2000 2002 2004 2008 2008 2010 2012 2014 2016 2018 2020

10 AIINHRBCEE 2 B B EEHEELR BAU 155)”

12 http://www.edf.org/sites/default/filessCA_Carbon_Market_Watch-Year_One_WebVersion.pdf
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CARB JFAEAE 2012 FRIBIEEE RIEAPER A 2408 R E
Bee e PEC S EOR A 8 - &Rt TR » 2011 52 2 HEE&L
JRESR R N BURF ARt AT FE T A BARF R - W20 U R T -
FE— 1 ERETEATR © CARB fRHAHRA SO - MR ACER e (A0 A RE TR AT
HEFTAE RPS BYERBRIARHERE) - 2 2011 4 8 HEF T ZETHEERZAL - i
KEPESTAERE - INBERC St HIHERE 2 2013 FERHAAENE -

1% 0d CARB WIaAYAR &> 2020 SEIF R 2 e 2R 80 H & A -
WZHEBHI Z5(18 E &AM ~ EERESEHEEQS HE AN ~ JeliFR
PRELBLK TR HEAM) - FAERIR1L BE QW) - AElRRER2
EHEAM) ~ 5 GWP SFRTREG HELAW)  RHEMIT=1 HEA )
FHEET -

2020 Greenhouse Gas Emissions and Reductions

Source of GHG Reductions MMT
500 - SRR
Emissions ta be
Reduced: 80 MMT \ EPBUEED 18
A\ s\

400
Low Carbon Fuel Standard 15

Advanced Clean Cars 4
5B 375 Sustainable Communities 3
300 -
. Renewables Portfolio
Remaining Standard
Emissions:

11

427 MMT
(1990 Levels) Energy Efficiency 12

200 -
High Global Warming

Potential Gases 5

All Other Measures 11

100

Greenhouse Gas Emissions (million metric tons ot CO2Ze)

Business As Usual Emissions

11 AOMIHRIBCR St e o3 i < #7 8

13 http://estc10.estc.tw/ghgrule/Foreign/foreign_4_1.asp
14 http://www.arb.ca.gov/cc/scopingplan/2013_update/first_update_climate_change_scoping_plan.pdf
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CARB 1+ B RSN THIE K 2013 4EBIMG > 35 5 B L8 B » 1
2014 5 A T RIEEEETE S —XEHr , (First Update to the Climate
Change Scoping Plan) » HE#EH REAEE HAEL s 2050 42 8% 1990 £
FRRVD 80 %2 iz AASHER - [EIHKEE IPCC AR4 His P 82 GWP
#2020 FEHER BAZER 427 FA% Ry 431 HEANE ; £REEEL - 2020 FHT
% RHASAURGE 78 HE A R FREE 2523 HEAE) - BETFRZEQS
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HISRAE 595 ~ SRS RS B - i CARB 5E < ke H 158
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& 5.2%&Y 11.4 HEANE) » 40E 12 -

Pre-2020 and Post-2020 emissions trajectories
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15 http://www.arb.ca.gov/cc/scopingplan/2013_update/first_update_climate_change_scoping_plan.pdf
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DINFERAE Sk~ B 2013 4FEE 2 2020 4F 1k 77 By —F&E -
SIVERIBEIUR By = WA T i B 25,000 AMERYRF E1 756
BRI R E RESER T HE E =S E Y CO:~ CHi ~ N:O ~ SFs~ HECs K PFCs
I TRIEENBAUA © 222 B S PEEE IR = -

% 2 INFERCE il = P& B E P A

P ERS
ELERL H At 2 4 % i3 16 e
P E HARS B iS5 BCEERE (MMT) (A
EE - KR %
B AR 1 1628 2013)
I 2013-2014 | CE#EREIIIMNAEHE = 159.7 (2014) 1%
35% » 49 160 T /) '
PEER 1 E il
PR - KRR - H
;g*“%ﬂ%i;‘g ;@ 394.5 (2015)
I 20152017 | . TR 382.4(2016) 4%
(distributors) 370.4 Q017)
CHlE K& AEHER = '
85% » #5395 H B /NE)
o 358.3 (2018
RS T (2018)
0l 2018-2020 e 346.3 (2019) 7%
MITEE 334.2 (2020)

% 2 PRFIZECERERY 10% b EE SRR HE AEIRE - T
NFHE - HEAEESRIEAZRTHEEE - AR R E RS
HERCZ ARREEE) - DURIER R S% ~ (Kb & T A - HARRR
o ROK AR -

R 7 RCAE T ERBITNEVERE SN - E oo S R EI TR
ARk Z SR B A 240 E - Bef)lic 2012 SEHETT 2013 SEAREREHY
THEJER(E Ry 10 =ZIT/AMH COe » Z & RAEZFIE N 5% _LAHCH

18 http://www.arb.ca.gov/cc/capandtrade/emissionsmarketassessment/slides/info_sharing.pdf
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BEYERBEEEER RS - DRERIINRECEN R R E - &
2B 2 SRR B 1] 250 5 T 5 E R EU R s B R AT Y
FBEFE -

FLEEJIEN S » Rk o BB E ST HRRCS IR S 2R s Bosk » f50EE
JIZEBRECAE R R B Y > 2013-2020 -5\ B ST HC 2 BRECARAIZ: 3 iR
Forp )y 8 35 25 (POU) mT LA 228 $52 B i 2 #45 AL PR il 58 A iR = (Limited  Use
Holding Accounts) ¥ DAHE BB = (Compliance  Accounts) T~ LAFEEHE
e {HREBEFEIOU) Z Bk FCEH S B ARSI RS - 10U 2 /H
TR EAOE B - BTG B ARG AR Z B AR IRBHR R 2R A
sie POU B¢ 10U » i385~ A MHEIDI B4 B & DI RE R PR
kbR B A T LA Y T B2 -

% 3 N ST 2013-2020 FERLTE > BificsE

Utility Annual Allocation to Electrical Distribution Utilities
Utility Name Type 2013 2014 2015 2016 2017 2018 2019 2020
PG&E 10U 24947243 | 24786927 | 23,993 415 | 23,691,151 | 24,113,145 | 23347893 | 23,102,417 | 22,639,600
LADWP POU 13,693,819 | 13349971 | 12919678 | 13,045027 | 13,216,214 | 13,258,028 | 12,704,003 | 11,680,195
SCE 10U 32,603,468 | 31594859 | 31,399111 | 29550281 | 26,868,834 | 25889683 | 25017535 | 24,704 540
SDG&E [o]0] 6,919 341 6,549 142 6,426,430 6,406,805 6,460,042 6,288,321 6,186,937 6,143,947
SMUD POU 3,145,322 3,088,654 2,963,662 2,983,621 3,055,658 3,099,494 3,145,755 3,187,816
City of Anaheim POU 1,989,064 1,995 301 1,949 302 1,981,598 1,958,040 1,970,170 1,958,156 1,957 462
City of Azusa (Azusa Light
& Water) POU 173,046 173,954 173,926 175,341 178,283 178,331 178,989 180,927
City of Banning POU 93,659 95,676 95,245 96,211 98,132 98,332 98,749 100,187
City of Burbank POU 626,377 621,216 613,617 606,653 605,198 592,720 584 011 576,628
City of Cerritos POU 17,511 17,754 17,939 18,111 18,521 18,463 18,560 18,624
City of Colton POU 234,674 236,954 238,652 239,804 243,130 241976 242 470 243,625
City of Glendale (Water
and Power) POU 631,131 623,201 609,633 606,852 611,871 603,764 580,649 582 324
City of Pasadena
(Pasadena Water and
Power) POU 768,101 759,361 746,316 741570 742,443 754,349 746,079 741,550
City of Riverside POU 1,081,740 1,069,456 1,043,302 1,066,387 1,067,638 1,082,987 1,079,121 1,088,787
City of Vernon POU 396,650 395,290 396,464 390,916 392,347 383,244 364,745 353,166
Imperial Irrigation District  |[POU 1,698,744 1,707,231 1,687,197 1,717,584 1,748,184 1,739,282 1,743,449 1,759,275
Modesto ID POU 1,211,714 1,207,442 1,173,972 1,179,569 1,190,865 1,173,545 1,160,992 1,164,813
City of Alameda POU 50,999 54,062 52,340 55,489 55,411 62,848 62,853 62,865
City of Biggs POU 6,518 6,859 6,217 6,155 6,496 6,169 6,028 5,995
City of Gridley POU 14,540 14,593 14,490 14,469 14,622 14,376 14,043 13,852
City of Healdsburg POU 31,533 30,776 28,831 30,049 31,609 32,769 33,019 34 879

7 http://www.arb.ca.gov/cc/capandtrade/c-t-reg-reader-2013.pdf
18 http://www.arb.ca.gov/cc/capandtrade/allowanceallocation/electricity-allocation-2013-updates.pdf
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NIPNFERE Zottil =5 — P B E MR £y 2013-2014 4F > CARB JRTEMI
RETMEEEFIT » Y8 217 2013 F£HEAT 167.3 B EANE ~ 2014 FHE
1 168.1 ETEAME" > #157 BIRRE 162.8 K 159.7 F 8 AME > HEfr EIR - 8
(SRR 4.5% 2 8.4% - &L4# 2013 FE—FEF1% » 1R CARB st » 2013 4
FIELTHE 2 PEELT Ry 145 EHEAME" > kR _ERRIK 10.9% » ® R FE M
HEIUE 13.3% (2014 FZHEEAEFE] 2015 F 11 BAAE) -

BEEE R A& 5 THIN - fR¥E Point Carbon #gULAE 2012 A% 30
(BB AT FHE > 49 35%HYZ 5 w0 R IINFRICE St A & 2 A ek
BRCR (B P 2R R AR R R E R (21 %) SUER R
HURCEFENI(31%)" - {EAN[E RGGI HlE— - HERFERRZ » L
SET R AN > AR R R R R -

FERRE DT - #EAE 2012 FHEFRIGR &2 MEkEss > HIN
NNBEBEL il i (f(EA& Z R - #UREAE B RGCI —fiZ fifE
B 3l HARSSHERIE 10 ETbl FKEE(E 13)” - EEERTERFES
SZTESIRY > £ B4 Point Carbon 4Rl —{n#d: gt - 30 {EEAEL
2013 FEhiR(E Z FHH - 39% TR MER(EAE 10~15 =2 fEl(E 14) 5 EiS
JERHYE B 2020 FEhRAETEM] 32%THIHE /E 17~30 3572 [ 1M 39%
THIAE 2] 30~50 S<oT(E 15) > BURSEAB I INERTTISH%RE, -

19" http://www.arb.ca.gov/regact/2010/capandtrade10/capisor.pdf

20 http://www.arb.ca.gov/cc/reporting/ghg-rep/reported-data/ghg-reports.htm
21 http://ar.thomsonreuters.com/2012/_files/pdf/carbon_2012.pdf

22 http://calcarbondash.org/
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By THERTIGHRENE - WE EREARRE - INHERCE St s
firR SIEL AR T IL S ER (R - Bt 2014 FREIE R IL e
S - WAE 2014 4 11 HERIEREE TR ) B T E = -

ApeL iRt et i S aEas 1% B HIFEEY 5 B2 COHRE -
AEREA T I 15 %55 > R R EIPR R Z R iiime #ias - FiEE s
FEESERTA T2 I EAR DR - AREF G R 2013 1 H 1 H) - #E
BN B ELHARRE 957 B = FEER & 2020 ) BT TR HHEE S EBLRAY
TERMR - FHRACEMITSE) ~ BEHIRARCTR TR =R - IREHE
{5 EFRGT R 8%) ~ 2014 SEARE REAIT (DM K 11.34 355T > #ILwy
Ry 10.25 27t) > L EREEHERGER S R - $S5EHE RATERES
FEFE S gL B (SRR PR f R -

B B B B pn = AR AL s i S5 A LS - R AL SR BB Y
RGGI HIFERA AR T —(EZSAYE SR 2 FE _EI0EL RGGI #E5E
B TETEA > (HENERE G T R EEE T HER » TSR]
ARV E B IR > NN ER N HEERYATREN: - CARB HY
Ef% Mary Nichols ££ 2014 5 3 Hi¢ & #5255 » RN EHERCE S HE
B WRBCERE AR > SO B B TS © (BN R 5
BEARAGREEHRAE EAL AT N 2 PR e Z T TS > 401 B i PN B g
TN - AR RGGI FlIFEELINHFBOS S 1 B 5 » BEHa 4 o -

R 7 Bns R ve bR TS - 2013 4 O H IINEARTF B A RE
HMENEE B HEREREEBARH - 2014 F 7 HESEGE

23 http://www.co2bluemanagement.com/california-northeast-carbon-markets-linking/
24 http://www.efchina.org/News-zh/EF-China-News-zh/news-efchina-20130927-zh
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FERERE" » RAGRINGRIRE E(carbon pricing) Y& (F - =5 FE kA
a8 HRHH SEEIA L2 BRI 2 PG s IS R TT - EEAh > IR
REJH T EATHTE VCS RHHMETES V5 - BiARY VCS BERE
A1 CARB IR EI - FriZ380VEERE VCU BV AT FHEEHEHR - SRk
Mg i et o] AR se AR AR (4G & -

% 4 RGGI FIREENNFEROE St £ 2 22 5 7 PR

tEaTH B RGGI HlE (A E1%) DINBEBAS Z ]
B 2009 2013
. CO: ~ CHs ~ NzO - PFC -
SR 0 HFCs - SFs - NFs
P 73 B AR T S4B
BT s o HERERIREL - TR
R HAMEARI B
3 34
R HASA TR o . Al 2 FEFHELY 30%
A2 FEFREI0D | a5 teasspin s )
i 518 S JE
FAEREHF FIR | 33%CH IS 2 5~10%) 8%
IR P R R R e B 2 51
BEECHE  |LEMshmEeEmaE|  EEES TS
IR 4 SN Sl A
2014 B 11.34 2552/50 PE ST,

2015 AEENDINIR TS A\ SE —PREFET] - CARB RHFERIE] 2020
FRNPEBCESHIE TGO A oE > R EBERRERN T E
1513 ) (Clean Power Plan) » /& 125 N EE A BB ML 2 SR AGHRRYT -
R (M T B L N b T 5 A T S AR A -

25 http://m.tanpaifang.com/article/36005.html
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(SINFERETEZ EE

NNHERCEE Zy % IR s B s T e s 32 8 i B AE SO YR RS o ]
DAE IR A (5% 8%) » CARB ZRMEBTHUFR AT E VAT & A1
fiff
® FEARUTOR E RASHEIUR B 2SRy & 2 EIERY - ES MY i EAL -

TKANE ~ AT EEREATHY 5
® (i &% ] 2 Hd 5 7(Compliance Offset Protocol)
® UHIHAGTEETENERE
o BAY
® 5 CARB ¥ -

A P IR St B s T2 T A E SR B E— MR T - E
H Al CARB 28] Z a7 7A(E A MY
1. U.S. Forest Projects Compliance Offset Protocol
2. Urban Forest Projects Compliance Offset Protocol

3. Livestock Projects Compliance Offset Protocol

~

. Ozone Depleting Substances(ODS) Projects Compliance Offset Protocol
5. Mine Methane Capture Projects Compliance Offset Protocol

A IR ER E & 2 CDM 6] - MINAVHRRE T E R T R R R
HE A2 EIR e FlahESS (validation) B 4F B K& 28 (verification)BF &
G - CDM &2 PRIV I TR RS I E T = IR ARSIy

26 http://www.arb.ca.gov/cc/capandtrade/offsets/chapter6.pdf
26



FOTEORSTHY BAU B3 T atE 2N TRy I (A » 5T AH]
(crediting period) &} > 1 CDM MLl » HEt EH BB " IE £ 7”7
(non-sequestration) » 1 ODS B¢, Livestock 515§ » &1 AHA s 7-10 4 > i o] A
sAER 2 W EETEIAEIY 7 (sequestration) » (EMETE  5TA
HA K 10-30 4 » NATDLEHGEER - FeAlEf—20Y2E » £ CDM Sk
o PRI R B (A3 AR K SK) - FERRIRE BRI E A AMERY © H
IHEY A PAFE IS T B ERE AT T7 A p B 32 B b R RE(RGGI e AH [EI A5
) SCEBEEIEITRL  RERRAR A RS S AT AR B - 53
A IR N BRGNS S ER AR RIS 3 -

UM A FE A G 25 A TG 7T 70 Ry B4k Et &5 (Compliance Offset
Project) S SeHITEARIAEZE (Early Action Offset Program ) FIfEEsHAY -
R B TR E T E > &€ CARB FH R EIS# 4K
(ARBOCs) ; %% 5 BBl FHAQ005 FEiEE) R B & S AV ETTRL
X WELATE 2014 4R By 1k > 077 & CARB HUHRHA T » 0] 467E CARB
o ] 2 8551 5 Registry) s T i HARHAGTES - #HARC CARB Y " SeiifTE)
FRHAZENE | (Early Action Offset Credits) » 75 H &F 86 £y ARBOCs 1 f3E4Y
ZF o HAl CARB A% 3 2 HRIREHE 4122 5 Fr -

%5 CARB 8 2 i

Urban

Compliance 1,775,374 85,819 5,022,781
Early Action 5,461,320 659,808 3,010,796 -- -

2" http://www.arb.ca.gov/cc/capandtrade/offsets/chapter.pdf
28 http://www.arb.ca.gov/cc/capandtrade/offsets/offsets.htm
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HiFEEE CARB 2RIV E %5 A = (%M - 7751/ American
Carbon Registry ~ FEZCFESY Climate Action Reserve (CAR) ~ BAKz 2014
£ 7 B # A0 Verified Carbon Standard (VCS)  » B$kF-AM TSR
B CARB EHHEHAETE - [B] 16 £ CARB ~ B8k M A batkfs =& 2 B
% - MG =L AR (Verification Bodies) &6 1% & 3% - 54 -
PR R T DA iZ 48 THEEES (pre-approval credit) » & EHH
oL QX CARB E 7 Z » CARB [HE & BIZ KA ARBOCs °

16 CARB ~ B#% V& R ERE =% 2 /%"

California Air Resources Board

« Primary enforcement

+ Market oversight

* Allocation of allowances

« Approval of offsets

« Train and accredit verification bodies

A 4 v
Offset Project Registries Verification Bodies
Review & register offset projects >« Verify facility emissions
* |ssue pre-approval credits « Verify offset projects
« Oversee and audit verifiers

« Register early action projects

%t CAR AHIME » BT B % CARB WVES-EE 240 HINKETT
A Bt A EER T - HAT CAR B2RIHYIERE JTAEA 15 fF > 405 6 F

» A AR Rt CARB 58RI ZIHH - $RA CAR JBETTAAVES
= OEMFEMMEE 17) > ASH CAR %31 B R EZHE 202 CARB
AR/ B L HRIREEE - RFEE 2014 FL M 5 TEAME 18) - o
CAR IEZEUIHRHGET SRR LIRS iR R R A b8
fis” ~ "IN E AR L RO e A BEASS  BRE (LR

2 “California’s Compliance Offset Program”, Climate Action Reserve, Nov 19, 2014
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Fr B RET S FAEE A » [EIRF I s & 2 B HEE SHEE TR
#:6 CAR BB REHE"

Coal Mine Methane 1.1 October 26, 2012 Approved
Forest 3.3 November 15,2012 Approved
Mexico Forest 1.0 October 23,2013 Approved
Mexico Landfill 11 September 13, 2011 Approved
Mexico Livestock 2.0 September 29, 2010 Approved
Nitric Acid Production 2.0 September 28, 2011 Approved
Nitrogen Management 1.1 January 17,2013 Approved
Organic Waste

Compoasting 1.1 July 29,2013 Approved
Organic Waste Digestion 21 January 16, 2014 Approved
Ozone Depleting

Substances 2.0 June 27,2012 Approved
Rice Cultivation 1.1 June 3,2013 Approved
Urban Forest Management 1.0 June 25,2014 Approved
Urban Tree Planting 2.0 June 25,2014 Approved
.5 Landfill 4.0 June 29,2011 Approved
U.S. Livestock 4.0 January 23, 2013 Approved

CLIMATE

Forest
© Urban Forest

Livestock
Landfill
Organic Waste Digestion

) Coal Mine Methane

) Ozone Depleting Substances
Nitric Acid Production

Organic Waste Composting Y &

Listed, Registered & Completed Projects as of September 15, 2014 g
o

17 R CAR BT A2 R EsH B

80 «standardized Approaches to Carbon Offsets”, Climate Action Reserve, Feb 7, 2014
8L http://www.climateactionreserve.org/how/protocols/
32 “California’s Compliance Offset Program”, Climate Action Reserve, Nov 19, 2014
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383 “California’s Compliance Offset Program”, Climate Action Reserve, Nov 19, 2014
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= FERGEFREEERE
(—)EBE B TSR FER A 1
SKREEE Ry T BN REAR RS R E S (HHE ST BUABAE 2007
TR = RAGHA A E R A RIE(Clean Air Act) Z ZZ5R0I5HW) - SEEIER
PRE (LU T T EPA)ZIE DIHESG = SRAs B EAHR TIF - BFEFEiE
i S B B E TS AR R ERT R S MUE - 18] 19 Fy35E] 1990-2012 206 =
SRAGHEICE > EFLE 60 [BAMELLE > I thERRE -

‘/’/—/\/J\/\
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19 FEF 1990-2012 ;8= e E"

98 EPA Z " EEORZE RIS EZ#A | (Inventory of U.S.
Greenhouse Gas Emissions and Sinks)FE#i75 » 2012 F2EEDM = FAGHE
R Ky 6,526 HEANE - Hir COAb 82% 5 HHEH A& 7y - B ITHRM
Ry KSR » Ak 32% » HARBATHEFT » Ak 28% » & 20 -

% http://www.epa.gov/climatechange/ghgemissions/sources.html
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Overview of Greenhouse Gases Sources of Greenhouse Gas Emissions

Fluorinated Agriculture
Gases 10%
3%

Nitrous Oxide
6%

Methane Commercial & \
Residential &

10% 4
Electricity

Industry

20% //
/ Transportation

; / 28%

Carbon
Dioxide
82%

20 5B 2012 AR = RS HE O R RO P TR i B

Ry T HPURIES BT KA R S - EEIAEAEE S 2013
6 H 25 HEAR ' A= TEhETE ) (Climate Action Plan) » f2H 3 JH{TE)
Jigt
1. #@1kh;53% (Cut Carbon Pollution in America ) 5

2. FEFF R (EEEE % (Prepare The United States for The Impacts of
Climate Change ) ;

3. FSAEIPR AR LBk R 75598 ( Lead International Efforts to Address Global

Climate Change ) °

RSB B4R IS Han< - EPA VAR 2013 4 9 A 20 H PARTSERCETA
AL AR T E B R HER A PRI E - TAE 2014 5 6 HRTHEE K —
FARSERCH BEA S B FERUIR RS - 1T E BFRon » RIETEET
A REE LB AVEN S SRERAE 2009 SEE iy HAR—1E 2020 2
ARFSE Y 2 SR A BRI E E] 2] 2005 SFHIFFREFRCY 17%" ©

% http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html
% http://proj.tgpf.org.tw/ghg/pagel-1-1.asp?uid=3298
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PUTNfal EPA DUFRZE ROEETABEA (existing) ~ Hrat(new) ~ o2 K
B f#(modified and reconstructed) B REHE 55 A 7 AHRH B ZEHFFET
® 201349 H 20 H—EPA {IEVERZERES 111b)EHEL " Hrac B
R BEIURRE | S
— 2014 £ 1 H 8 HEZEAMNHFL A #H(Federal Register) > Ba4a 60
RN Flatami
— 2014 4 2 H 26 H EPA B ABREwmEAER By 120 K 5
— 2014 45 H 9 H 120 RABAFEEmEA%E R - EPA FRULFEIREY 200 &
{Fa¥am
® 201446 H 2 H—EPA {RIFFRZRES 1 IOEHRTBTAER /5
VB J151E ) (Clean Power Plan)f2 %€
— 2014 52 6 H 18 HIZZEAANBRF 2 #Hu(Federal Register) > Bi#A 120
RZ N Bilatami
— 2014 /-9 H 18 H EPA AR EmHIER Fy 165 K 5
— 2014 F 12 A 1 H 165 RABHEFEmIN&SE R » EPA FRUTEIREY 200
=t
® 2014 4F 10 H 28 H—EPA {KIE/ERZZFES 111(DEISH B EIH 2
J& (Indian country) k(R 2628 2 K Bl B TR HH B A B0 A R B T T
= (Clean Power Plan)fi T2 %

37

http://www?2.epa.gov/carbon-pollution-standards/fact-sheet-clean-power-plan-carbon-pollution-standards-key-da
tes
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® 20144 6 H 2 H—FEPA {RIEEBRZERES 1110 EFEHINE N EE
B DRI R 2
— 2014 £ 6 A 18 HIEZEAMREHFL i (Federal Register) » Fa#A 120
RZ AR amEH
— 2014 £ 10 A 16 H 120 K AFIaFemHA%E oK - EPA H:U%F] 235 4-5F
B
® RARHFFERAE]
— 2015 %F 1 H EPA Basa/AEE R DAFe S —{ ] AR & i A B R
i B AR FSE TR
— 2015 £ E = EPA K8 ffm&HRRAI > it -
> PPESERISN - BN BE R ER A R TSR E IR

=

EJ;

> e~ O KR M iR URAE

— 2016 6 H&INER IERESIETE ) HEE T ERE -

(CERBEIETEME

IR RESE 1A F BPA e REHERURE 245 1 (Best
System of Emission Reduction, BSER) - #-JM#z tHat =2 1L A FERURAIAR
RUEEZE(EPA determines BSER; States submit plans which establish standards of
performance for any existing source -+-); M55 111 SR LR By aE izt
% 1 &R BSER AR KBRS BRI IR RIAVAREE 2 F - 35 R ek & ik
A~ JRZERAENERE - IR A RAERTEK -

3 http://www.ksg.harvard.edu/hepg/Papers/2014/October%202014/Konschnik_HEPG_Oct_2014.pdf
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21 SEER&N 2012 AR TP IHER R

HHR SR A BRI B R AR Rl EXCA A S i R
EPA 1£ "/ER®EIIETE ) PAAIUIE "R TF ) (Building Blocks » A
NETE BB)AIE 7 0 B BSER > LA
® BBl fEIMLAARIEERCER ; DRSS B HFERTITNE 6%

EHPE -

%9 http://fas.org/sgp/crs/misc/R43652.pdf
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® B2 HEeRIAKI S EE  DIREA RIS PR R e A 5

AR ERNHEDE T0%HEE HIE -

® BRI IENIFEEREIREIMZAE S5 | ST (B RS T B A R

FRERFAZHE SRR -

® BRI—NIIALIRIEFIRER AR | USRI K

TR 1.5% 5% E A -

27 EEHEE S UE T ER T (Building Blocks)”

Building Block

Make fossil fuel power plants more
efhiaent

= Improve equipment and processes to get
as much electricity as possible from each
unit of fusl

= Using less fossil fuel to create the same
amount of electricity means less carbon
pollution.

Use low—emitting power SOurces more

= Using lower-emitting power plants more
frequently to meet demand means less
carbon pollution.

Use more zero— and low—emitting
POWEr SOUrces

+ Expand renewable generating capadity,
which is consistent with current trends.

= Using more renewable sources, including
solar and wind, and low-emitting nudlear
facilitizs, means less carbon pollution.

Use electnicity more efficiently

+ Reducing demand on power plants is a
proven, low-cost way to reduce
emissions, which will save consumers
and businesses money and mean less
carbon pollution.

Value Allocated in Goal-5eming Formula

Average heat rate improvement of 6% for coal
steam electric generating units (EGUs)

Dispatch to existing and under-construction
natural gas combined cycle (NGCC) units to up
to 70% capacity factor

Dispatch to new clean generation, induding new
nuclear generation under construction,
moderate deployment of new renewable
generation, and continued use of existing
nuclear generation

Increase demand-side energy effidency to 1.5%
annually

L

ﬁﬁﬁﬁb

FH - #ftPUTE BB BYANZ AT 4D - BB1 B2 BB2 1Y H IVTERHEEEA K 8
EHYFERGRAE - H BBl HSGE AR S B AR v g IEBR AR EE 2K

40 http://www2.epa.gov/carbon-pollution-standards/fact-sheet-clean-power-plan-framework
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B BREEIIR S EEE SR ANEFFRERERINS - B
HEE R RN > ST e SRR TR TR R BN
HEt 2 10% > BV ATEE By e pl H A -

BB3 ARIZAEHVER 77 » EPA T -5 b A Bl PR K IEAT B Y
PRAHIE RS N 2 HLEERE YT FARREIRAY SR AR A HARGR 8) » FH=E
RIS ~ B g 58 R B Fir 3 i A T 3 7 4F A R 28 8 H £ (Regional
Renewable Generation Target)=4,2017-2029 ##i45 13 Y& I8 57 £ (Regional

Growth Rate) —#E— -
% 8 EEFEA RS EEE

Region Regional Renewable Regional Growth
Generation Target Rate
East )Central 16% 17.26%**
North Central 15% 5.98%**
Northeast 25% 12.59%**
Southeast’ 10% 13.43%**
South Central 20% 8.35%
West 21% 6.09%
Alaska 10% 11.43%
Hawaii 10% 9%

BB4 YN FER RS T E - PR HARLLGRE St - 508
JEIR(E - (HE BRI IIAVEE > SR DEPEE L IEER) - 2A1M/E EPA 5%
sTHVETRAF T I IIREIRE FSCRATR DV EE R E - M ARG A
HAERFEAYSRE(E - INIELSINERERIESE I AE TR SR - BB Rk
FGRIE HRR AR S » A IEE =AY -

DU AR QO012)F1 B B HIBERGR s B A TERES -

4L http://www.brookings.edu/~/media/blogs/fixgov/2014/07/epa%20clean%20power%20plan_appendix.pdf
42 http://www.brookings.edu/~/media/blogs/fixgov/2014/07/epa%20clean%20power%20plan_appendix.pdf
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2012 FHEBGREE Ky

(ECoal * GCoal) + (ENatm‘al Gas * GNatu?'ai Gas) + (EPetrolemn * GPe’h‘oi'eum) + (EOthe‘l‘*)

GCoal + GNatur(zl Gas T GPetroleum + GOther + GNudem‘ARw,: + GRe’newabie’

H1 o E = BJEINRLZ bR PERURE
G= SN Z%EE

{5 BN FETR 2012 G2 NEYFEBGRER - FARFARIZU(E BB A
EREE A TV BIHS R S8 HERFEAI PGS R

(0-94Ec‘oal'“GCoalRedispatm)'*'(ENatural Gas*GNatural GasR?dispatm)+(EPerroleum KGPE”‘JIE"mRedispaJ.‘rh)+(EOthE’7'Redispatch)

GCoalRedispatm+GNanm!zl GaSRedispatch+GPEt7""leu"‘Redispatch+Gome'rRPdispatch+GN“CLEQTAR+UC+GR eeeeee bleszp29 +5£nergy Efficency

Hrfr > 0.94Eca = BBl AREVFERIGE 6% MDA EUR FERHYT 94%

Greawan = 4% BB1~BB3 EEHTHTEIR Z SN A EE

Sknersy riveney = BB4 5IE Z BEIFSERIR T FTEI B 2 R EE
I B AR RTE TR AT AT DIRIE ZEH TR A Seaensy mirncy 35 {H 2 H11% -
AT RLZRHYBUENIE— A PERGRE © tetEas > SN ZRElRseR et
H3Z > Seeny wirnes GRIK > BRAEH BN S NEA B H R ©

SFEEINZ 2012 FHERGEEE K 2030 HZ HRIGRE H R4 9 fior

ELopll ARSI A FE BB I (Washington D.C.) K #5251 (Vermont) - [R5
55 R (4t L P B A5 R T T K S8 RG> 0 EPA RETE HAERGRAE H
R Sk st PR & SO B ARSI S e T R E JEt ST
2K | FTAREE o AR SR -
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29 FEEIEIN 2012 FHERGRAE K 2030 4F " HEGRE HEE, ¢
2012 FEHERGRE 2030 FEHRRGEE B

i
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
[linois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire

New Jersey

(Ibs/MWh)

1,444
1,351
1,453
1,640
698
1,714
765
1,234
1,200
1,500
1,540
339
1,895
1,923
1,552
1,940
2,158
1,466
437
1,870
925
1,696
1,470
1,130
1,963
2,245
2,009
988
905
932

43 20140602-state-data-summmary.xls, US EPA
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(Ibs/MWh)
1,059
1,003

702
910
537
1,108
540
841
740
834
1,306
228
1,271
1,531
1,301
1,499
1,763



AN

New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Virginia
Washington
West Virginia
Wisconsin

Wyoming

HIFYFRZERES 111 BiZRAS BIRE A - EPA (¥ TUIHEz

2012 FHERGEE 2030 FEHERGRE H AR

(Ibs/MWh)
1,586
983
1,646
1,994
1,850
1,387
717
1,540
907
1,587
1,135
1,903
1,298
1,813
1,297
763
2,019
1,827
2,115

(Ibs’MWh)
1,048
549
992
1,783
1,338
895
372
1,052
782
772
741
1,163
791

fETCIREHL (A 2 R AR E RS - 53403 10 -

%10 EBFRESEHEIE TR, ZRE RS ERE"

EERSITIR JBCE AN ($/ton) e =1 N3
BB1
R 6~12 12

44

http://www.ksg.harvard.edu/hepg/Papers/2014/EPAs%20Proposed%20Clean%20Power%20Plan-Implications%

20for%20States%20and%20the%20Electric%20%20%20.pdf
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BB2

y . 30 31
FEERR AR 242

ST HIRZ AR < 0

7
BB3 B ELE\ > R RERAH © 12~17
B IIR% HE BLFTAE BE B
BEAREAREE ¢ 10~40 33
BB4 16~24 18

A RE TR (S FH AR

SEREE - BEEE - AR TS

EPA REESMNERITRE FHVEES S - BUEsE Ui
E > BRTFEH T HERGEE EAZE ) (Proposed State Goal)4h » 7Rk T B
HA%  (Alternative State Goa)HVEEIH - #CE A LLNEET TIRE LTI
B o AURTDUEERE TR UERE - DURESR IR T IRERIT FE 2 NI 4%
i S GO TR =

"HERGEE B VBB 2030 4F 0 TR B BYBE AR

Ky 2025 4F 5 MEEREERR T BRGRE HER ) IYTUIHER T - T RMAH
E ) NE T SEETRREINE B
® BBl APLSEERICRIESH 6%[F R 4%
® BB2JARMEIEIRIRAH 2 B BN 70%% 5y 65%
® BB3—IZEERE AL - HARIRELEIE 2030 42 13%[E F 2025 4

Z9.4% ;

® BB4—ZERIHAETERCREETHH 2030 527 10.7%[% By 2025 22 5.2% -
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fitsme | BENOORE EAE ) B TR EME > EPA R HEIE S A T
J% B (Interim Goal) 2 " f5z&%¢ BAZ | (Final Goal) Ri{[EEETH » 25T DA
ETHEEE R A B W A N E S

LT HRs & AR L S - P EREHARE & 2020-2030 48 - #0H T i
AHAE ) 15 2030 FZRAVFERGRIE - 10 T EIE HE ) AlEs 2020-2029
10 FEHARIRIERRGR R H AR S —(E P E - [FE > T EREE
AV B HERATE B 2020-2025 47 - #H T RS HAE ) 15 2025 2 RAYFERL
sEfE T T EEE ) RIlRy 2020-2024 4F 5 SEHARIATHERGRE B SR
Fl—fEF1E -

G bal - T ERE RS ) A VUE H AR IR R 11 -

%11 0 TERETIRTE ) SINAEE Phioe BE

HERCRRE E RLbsMWh) B ERLbsMWh)
AN AR AR B4 H i e H &% HAR
(2020-2029) (2030 ££1%) (2020-2024) (2025 FE1%)
Alabama 1,147 1,059 1,270 1,237
Alaska 1,097 1,003 1,170 1,131
Arizona 735 702 779 763
Arkansas 968 910 1,083 1,058
California 556 537 582 571
Colorado 1,159 1,108 1,265 1,227
Connecticut 597 540 651 627
Delaware 913 841 1,007 083
Florida 794 740 907 884
Georgia 891 834 997 964
Hawaii 1,378 1,306 1,446 1,417
Idaho 244 228 261 254
[llinois 1,366 1,271 1,501 1,457

4 http://www2.epa.govi/sites/production/files/2014-06/documents/20140602ria-clean-power-plan.pdf

42



il

Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New
Hampshire
New Jersey
New Mexico
New York
North
Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South
Carolina
South Dakota

Tennessee

HERGRE H FE(bs/MWh)

L EHE
(2020-2029)

1,607
1,341
1,578
1,844
948
393
1,347
655
1,227
911
732
1,621
1,882
1,596
697

546

047
1,107
635

1,077

1,817
1,452
931
407
1,179
822

840

800
1,254

RAHE
(2030 F1%)
1,531
1,301
1,499
1,763
883
378
1,187
576
1,161
873
692
1,544
1,771
1,479
647

486

531
1,048
549

992

1,783
1,338
895
372
1,052
782

772

741
1,163

43

% E (b MWh)
BEER R
(2020-2024) (2025 1)
1,715 1,683
1,436 1,417
1,678 1,625
1,951 1,918
1,052 1,025
418 410
1,518 1,440
715 683
1,349 1,319
1,018 999
765 743
1,726 1,694
2,007 1,960
1,721 1,671
734 713
598 557
722 676
1,214 1,176
736 697
1,199 1,156
1,882 1,870
1,588 1,545
1,019 986
450 420
1,316 1,270
855 840
930 897
888 861

1,363

1,326



BEEE HIEE(bs/MWh) B HAE(Ibs/MWh)

Al A H AR & HAE A HAR B HIE
(2020-2029) (2030 F£1&) (2020-2024) (2025 FE1%)
Texas 853 791 957 924
Utah 1,378 1,322 1,478 1,453
Virginia 884 810 1,016 962
Washington 2064 215 312 284
West Virginia 1,748 1,620 1,858 1,817
Wisconsin 1,281 1,203 1,417 1,380
Wyoming 1,808 1,714 1,907 1,869

fict EPA 253" B T ERESIETE ) & Han S NEE (] fE

PR AR - A A A SRRV RERBER

o HERGREHEME, ¢ 2030 & COHEHENALGRESY 545~555
A MEKTR 24~25%) s AHEEHA 2005 FERESY 723~733 H A
BIVRT Rz 2005 AR DHER 30% 2 B -

o BHRHEME, 12025 F COBRHERNEARRELY 368~376 HE A
HH(KYRR 17%) 5 FHELFY 2005 FRCELY 572~579 B &AM (XY
23~24%) ©

ferh DEREIIETE ) BB o BR TESDEGRY HHYSN o EME
W2E R TAW R E T s A Py i > B1FE SOx ~ NOx ~ Kk e E
E(HH ~ 735 - WAl R AR R PO AR s » R R & TH
H > fdiEt 2030 FFEak R R EE WA J7 TPy SRR Z7E 550 f8~930 {835
o EEETEE TREREAERES FAY 2,700-6,600 (454K
140,000-150,000 4R = 7

46 http://www2.epa.govi/sites/production/files/2014-06/documents/20140602ria-clean-power-plan.pdf
47 http://www2.epa.gov/carbon-pollution-standards/fact-sheet-clean-power-plan-benefits#benefits
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EPA tEFLEF T TR EAVRCALE 2030 F22%F] 73 {E~88 (§357T
(B SR e S PR W 5 T S 2RV A 2 A B M M AT ARYRIEA 5 FTER
B  EEREREIEEFE EAVERZ R 7 FoT - B -t
VERVBETEZE A E A LIRE R BN S Z EGENFEEA - Wk H =R
WEEEZF - EREHVIREE - 1 B R TR L E th A O R Y
g EHECREL AT SEME R I RS2 L -

RIBTEIFAE S 2 " BRI HRE IR E 2 4R " EPA
72014 56 H 2 HAAn TIERE RS ) IRFRE > BRI
® SR 6 A 3 HlE g5t IatEki 5=l /I F](AEP) ~

e RETR(OUK) SR B R 2 K T Z £ FE 3 IR 2T

A T E4ERETR M Exelon Corp. ~ Entergy Corp Ff% B bR A[ 2
= .

® Sanford C. Bernstein & Co.#Y /3 AfaH - DAEEANE 10 SE7THYIRRR A
RETE > EEUHEE ARV ESZ RN 7-12% -

® William Blair & Co.fy73frfat » &752 ~ PEFTT ~ Alstom SA TR0
itk LG R i ERAGZ A

® CHUNEREEE P A RBUESFE IR S RANRAE G LL AR ES] CO: HiE
H A -

® SEEERME T (ACCCE)E & Mike Duncan #t&5F - BREE BT
AR BE N —(EREREHE - R AE0 IR 12 5] EPA 3EM
ot -

8 http://www.aec.gov.tw/webpage/info/files/index_04-55.pdf
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B E T B g N i A2 B 1A SI(SCE)a T am NN T ER
EJIETE ) VAL SCE #Fork CARB R AIINANE R DIEER HAZ » &
ZEE{RF EPA ERY T HERGRE AR, o NG 2013 FREEi
PR Stk 55 IR BE A BN E St - B AInNE+
TR H IR R ERELE AR - CO: PR E/ D - 2012 FHEBORE 5
698 1bs/MWh » fEFEE/L 161 Ibs/MWh FEEEZEZF] 537 Ibs/MWh Y H 2 -

FEEBISNAYBRRGRE HAR T > SINBRRGRE HARZE R EE A 1R
FEAR— > E NN o] DA ER I 22 Rl B AR 2 B A4 B 5% 1 (Arizona,
Nevada, Oregon, Washington)A £y tH C1EE 745 IO E A - mi i 1 RIEEAY
HREK - FHER 9 ] R1IE VUAE N E B 77 BlE 2 51.7% ~ 34.5% ~ 48.1% ~
K 11.8% - Hyn P EREJIETE | HIEIEEE TR TS K 13 S B
REEHE » RIRERHEA4S BEPA IR ES Tt (IS EER T -

HEPRIRAE SRR N 5 T FRE IR E ) NEAER 0
A BB IS INAYE R, - {8 EPA RHAEIHT 200 EinERR
72015 FEE AR T JEREIIETE ) HIR &M (final rule) ; E/M2JA
£ 2016 £ 6 H 30 HATHHE ARSIV EESTE4 EPA T &1 4~12 E A
YR > 25 e A PRAUZ TTHY T 2U(A0R 12) 2R BRI S HAR > {35
e e VR PR I - S o (s ek IR A /D T —JHEUR
TR - ZIERENITRSCRERTE - DI GERE—F  HETE
& EPA F&E% - WRGCRIE] > AIFERETRHEE - MFNBIFA
FERC S ie i se BERVETEE - EPA (OERTIEZINE R A aTE - SRSy
WAk A
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% 12 EEEIIEFT COFEBUEE 2 Bk Erg”

Policy

Description

Examples

Power plant
performance standard

Each power plant must achieve a set
emissions intensity

California, New York, Washington

Resource Standard

target years

Renewable Portfolio Utilities must deliver a set percentage of Colorado, Hawaii, Kansas,
Standard renewable electricity Missouri, Nevada, Rhode Island,
and others
Energy Efficiency Utilities must cut demand by a set amount by Arizona, Connecticut, Maryland,

Minnesota, Texas, and others

Decoupling Reduce utility incentive to deliver more California, Idaho, Massachusetts,
electricity by decoupling revenue and profit Michigan, Oregon, and others
Net Metering Encourage residential solar by paying Arkansas, Colorado, Georgia,
homeowners to put excess electricity back on Louisiana, and others
grid
Cap & Trade Issue a declining number of carbon California, Regional Greenhouse
allowances, which must be surrendered in Gas Initiative
proportion to each plant's emissions
Carbon Tax Charge a tax for emitting carbon British Columbia
Grid Operator Carbon Add a carbon price to grid operator decision None currently
Fee over which power plants to run
Appliance Efficiency Require new appliances sold to meet set California, Flonda, New Jersey,
Standards electricity consumption standards and others

Commercial &
Residential Building
Codes

Require new buildings to include electricity
saving measures

California, lllinois, Maryland,
Mississippi, and others

49 http://www.c2es.org/federal/executive/epa/q-a-regulation-greenhouse-gases-existing-power
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I~ SHE T4

AYGENE T E HFF TSR oA inINEY Climate Action Reserve Ei4ft
I8 RGGI, Inc. B HERR 2 SV TECE B AL - F 7 Al IR I il T
IRFEEAEN > FERA S5ER A 5 A EfE St ¥ SCE ~ ALSTOM K¢ BNL ={&lf#%
s tant R CRI NP

() FEINE £ A F](SCE)

SCE ErEhlNE RIVEAE » HERAE] S A EE S 5 (Edison
International) > ¥2HLEE ARSI ELLCH 125 & 15 = EEE
50,000 ¥ 75 5 H ([&] 22) -

Southern California Edison
Company Territory

Pacific

Ocean ;
=

22 FENNINE i N ) S

50 http://www.edison.com/content/dam/eix/documents/aboutus/our-companies/SCE_Service_Territory_Map.pdf

48



SCE Z #8E(& HA B A)RCEL(power mix)Z17% 13 Fr » HHEE
(5 EEHH 2011 FFHY 24%F#% By 2012 Y 7% (A REL San Onofre IZRE T 2 ~
3 SRIAH(EFERE & 112TMW)ET Tasc 4R 3 A R - 7% 2012 42 1 H
=% » SCE iy 2013 FFEARRRT - By T4 E EZAEERGE 1 9% E
7219924 11 HIEEFR{%) > SCE N HAREA TBUNE =~ | s A En e -

fE 23 -
2 13 SCE 24 ] 20112012 43 BEEIRM &

BEEERER 2011 4" 2012 4
FERE 1% 1%
H
Hh 2 9% 9%
4
INEIIK T 1% 1%
AE ot
N 1% 1%
B EH 7% 8%
KEIKH) 7% 4%
I 8% 7%
KIRA 27% 21%
AR 24% 7%
Hifitr 15% 41%

51

https://www.sce.com/wps/wcm/connect/56aacd37-6d4b-4a67-b206-c42f14675fb5/2011_PowerContentLabel.pdf
gZMOD:AJPERES

https://www.sce.com/wps/wecm/connect/16eadc87-3e6b-4610-8929-1178a2d66a03/2012_PowerContentLabel.pd
f?MOD=AJPERES
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23 San Onofre 1AL WA & it
IR ORaE TIFE 5 » SCE MxJJ#E A » B T 3¢ e P AR el R e B
KIRERAN - TEZER ~ 7K~ HREIRAGRAE ~ R mth # =S b oE
YA - %% 14 Jy SCE 11 2013 -+t @ H (T H e S W & - 1]
DLEESE 2011 4 SCE ARG mAThRHEIGREE K 397 1bs/MWh(&Y 0.18
kg/kwh) - 1H 2012 5 San Onofre #HEMAHIFITR » BRPERGRE T Fy 753
Ibs/MWh(%Y 0.342 kg/kwh) » 2 SN0 BERGRE 698 1bs/MWh -

2% 14 SCE BBEFE (20112013 4F)™

Environment 2011 2012 2013
Customer Energy Efficiency: GWh % of CPUC Goals 166% 160% 124%
Customer Energy Efficiency: MW % of CPUC Goals 142% 132% 106%
Customer Demand Response (MW) - 1,300 1,200
Renewables Portfolio Standard: Eligible Renewables 20.8% 20.6% 21.6%
C0O2e Emissions from Owned Electricity Rate (lbs/MWh) 397 763 777
CO2e Emissions from Delivered Electricity Rate (Ibs/MVWWh) 517 705 8056
Scope 1 Emissions (million metric tons CO2e) 6.3 7.2 6.2
Scope 2 Emissions (million metric tons CO2e) 1.0 156 2.0
Scope 3 Emissions (million metric tons CO2e) 12.4 16.9 216
SF6 Emissions Rate 0.90% 0.64% 0.62%
SFB Emissions (metric tons) 3.247 24863 2.621
NOx Emissions Rate of UOG (lbs/MWh) 0.660 1.160 1.30
NOx Emissions from Power generation (metric tons) 13811.69 3b723.6 9997.8
S0O2 Emissions Rate of UOG (Ibs/MWh) 0.250 0.370 0.420
502 Emissions from Power generation (tons) 4186.95 10123.3 32133
Hazardous waste (tons) - - 29,328.04

53

http://www.edison.com/content/dam/eix/documents/aboutus/citizenship/sce-2013-corporate-responsibility-report

.pdf
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A IIINA S CO. Z BN PRURBALA S » H1E Ry 1 AR A S
PRI AR RS SR, - INBUF B R E B ENE - Plalm R AT 5
FHEHE R HYEEI  SCEAE {EEG acA B s B A E R AL (8 24)
ST _EPERF DR SR B ERl-R(E 25) > Bl B8t EE 8 TIRE T
W - AT REVR S RARAVEEIE - e RIDNBUFEBCR ERVRG > &
IRV T CO RZERITAYIRIFRET » Xl fle eSS e © eI AE]5%
B NIATARIEMNHERCR L - BEPERE SRR ABAEA iR ACER 2
FRR > pA T S 2 B P R ERAI A

[&l 24 SCE A F4ENMEE 2 EREhH e sk

& 25 SCE A FEEME RS E s R 2 it B E
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SCE AFRINNZ RETEIAFIAOU) - SERpMNEURT 2 48 &8 HilE
HEBC S AR p Az 25 H R © SCE (Em#ACsE ~ %05
RS BE R E HERHE A —EEE 0 W aHEHL - SCE &2/
HUFRShRACHH < SRS B RAAE IO VA EE RO E 25 A PR E AR E 2
B8 SR EE RS AT A I B TR R B B 55 e 5 dRCEE A SR R S b ORISR
AU ~ JEFAR T Ve B ER B RS ~ B AL EBBUR
JE\bz ~ R P AR MEF I -

26 Ky SCE FralfR (A REZ A S ERET R AR 5 Z $HARGE
fé& - T TR A B Z AR R RO R i — (I RIS 2 GS
HEFARER NP 5 2 8P RS B — (RIS EEE - 1F
HEBET > 8 SCEXGHFIARR > IINFRRC Stk E ik - i
IR E R R IERIE I - BB ASRARE A S L E B o -

President - SCE

Senior VP — Power

Supply and
Operational Services

VP — Energy
Procurement and
Management

Director —
Settlements and
Operational Services

Director — Energy
Procurement

Manager — Gas and Manager —

Emissions Trading

26 SCE A wJEEA

Information and Data
Management

Senior VP- External
Relations

VP — Energy and

M el Environmental Policy

Services

Director — Corporate

Environmental Director -

Environmental Affairs

Health and Safety
Manager — M C f
Environmental e
Science Environmental Policy

A PR 5 2 A Ak S R (e
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1. SCE 4BES AR A — i/ NE SR (] 27) » ARV AR E A
ZHEENRETE TEET > HEAEHET ) (GONE---BUT NOT
FORGOTTEN) - i& /& £ 1 K BPLLAEIRE TAE T R AT ECA - 55
BB E BT BEEEE 1965 L AT AT
44 (1 28) -

27 SCE 7\ E]4EE A% R Y 4 i

28 SCE 22H]H 1965 FHEH 5 TR ATRAY A B8
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(=) ALSTOM AH]

F B ALSTOM A E Zwi & Fy " A TR A, (Combustion
Engineering) » BITZHA 1912 5 » 2 13k R 38 &8 ~ SarsB ISR i 4y
THY R B AL ER - EFEATEUER 1,000 & A mE) K B —(EHE
FEREJIBESGHALERHREY - 255 2 MERERTHA | {EEL
45 ALSTOM HYESBE LM ~ 250 40% VB E FR A e A E] ~ DL
BUGHE 8,000 EHUEEHE - /£ 2B R AHE AL -

1990 ££55[E ALSTOM A =l A4l GEC - Alsthom i S2EIAY A E] -
N AE FE R T H e BRAEpS E B 5 250, 5 VAR GEC - Alsthom
Nt 1998 FF-EE 445 ALSTOM » Ry H A 53 15 i (B e S T AROM Y ES 1t 1
SEAEHE - 5] ALSTOM A FHERFIAE TR ERRA(E 29)  HEEE
(Power Generation) ~ Z&4d(Electrical Grid)F1## & (Rail Solutions) = AEBFY »
TEEE & AT A e s - BUG &SRR © I HAREREN TR
IEFFE (Washington D.C.) » EEETEUR AT B RIINZEIER -

29 ] ALSTOM A E £S5 AL

% http://www.alstom.com/countries/us/our-locations/
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R FFEZEE] ALSTOM 24 H]HY (2B 4 E N (Corporate Headquarters){ir 7
FERER R T O EYRIEN - KRIERTTT RS2 BB .40 5 (US Navy
Memorial) » Z01[& 30 ~ 31 ; {ELEIRATHENG AR > ABH A2 » FHHE
R B = KEATEFIT R &1 B &R a5 HI4EH -
& B LAY R R AT AR e oK%

3] EECHHEACSED DA RIIE - 8RR AERE
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£ ALSTOM A EIR& T 54 EPA T HEES1+E | 4 » ALSTOM &
IR M EE CCS #2282 » fZERBAa T -

1. Chilled Ammonia Process, CAP(/A502E)

CAP /& ALSTOM HYEHIFT » PASERIEH - AFERIRER I AED R
fRAFE T - IRIBIERTHY COx fEREs T Bl mUA R 8 A N i Pasa T
& CO. HYRRMRmZEEHAS > EERESROLE - BRI
th COMAET TS - H AR ANE 32 -

22 I P B Z AR A B2 s o OB IR 580 KON > CAP
ELERIIHIAE 0096 HUERR N AL LR 99.9%6/Y CO: L5 > CAP
Rty r] et R iR E AR - HA R iz RIZEY) - A LA
tHEE RACHEE -

Chilled Ammonia
COz2 capture

CO2 Storage

CO2 Absorption

COo2

Flue Gas Cooling / Regeneration

Conditioning

@ Co2
@ Lean Ammonia Solution ¢Heat exchangers

@ Rich Ammonia Solution $#Pumps & Coolers .CO: Compressor ALSTOM

32 ALSTOM Az CCS #4f2-CAP”
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http://www.alstom.com/products-services/product-catalogue/power-generation/coal-and-oil-power/co2-capture-s
ystems-ccs/co2-capture-post-combustion-ccs/
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CAP TUF R4 BE 7T HIE (pilot test) B <& (demostration)
RPEE
® We Energies, Pleasant Prairie, Wisconsin, USA - & CO. ife = &
15,000 2T o
® E.ON, Karlshamm, Sweden - &4 CO: fiiE&E A 15,000 Z\MH -

® AEP Mountaineer, New Haven, West Virginia, USA - &4 CO. $i1E
=5 100,000 Z\ME o

® Technolgy Center Mongstad, Mongstad, Norway - &4 CO. it = &
82,000 Z\ME -

2. Advance Amines Process, AAP

AAP Fffr& ALSTOM Bl LA/ H](Dow Chemical Company)
SRS LA F B I B R SRR R a1 B AR S < B (Amine)
RAE CO» W Uires PEOEARRE TR CO. » RRIEAEREA CO
P2t WEMEVAR » B CO. » HEURRAE 33 5 81 CAP 2
PERE—HE > AAP AT DUE 9096 FUFHEEZR N A AR 4l K% 99.9% 19 CO: <

AAP W EAE MY BE TG A B~ # s 15 -
® Charleston, West Virginia, USA - &4 CO» fHIEE A 1,800 A\ME -

® EDF Le Havre, France - &4 CO: HHeE Ry 7,500 2\ o
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Advanced Amine
CO:2 capture

CO, Storage

€02
Regeneration

COz Absorption

Flue Gas Cooling/
conditioning

©C02
@ Lean Amine Solution OHeat exchangers

@ Rich Amine Solution QPumps @ coolers -COz Compressor ‘-‘&’l ALSTOM

33 ALSTOM A&7 CCS #If2-AAP”

(=)Brookhaven B 5 EE&Z= (BNL)

BNL i RAEEU RS, - LR 1947 5 > FTAERNR Ry SR B S 1Y
Bk BROER TR RKIMEF AR FR T RENVER > 2 ER=E
AR — (5 EFER Ean © FERFERE AT Am A TEERE ST - B
REMIEREYIEE ~ PIEEEERIATRHMEER ~ ZORRIE ~ RETREEERISITIE -~ B

7 R ~ SIS RGETERIER -

H Al BNL £ 2237 =5 BRE TR BRI A =V E B » AT 3,000
PR - TREEFITTEA 8 - FFKE RS A& R 5T &
4,000 fir - FIEfTFERH BNL 2 " /K ZEEEJR I AT FT 5 (Sustainable Energy
Technologies Department) * | 2% Energy Storage * Renewable Energy ~ Energy

Conversion & Energy Policy and Technology Analysis PE{EZSY > B 5 ZHE

http://www.alstom.com/products-services/product-catalogue/power-generation/coal-and-oil-power/co2-capture-s
ystems-ccs/co2-capture-post-combustion-ccs/
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Renewable Energy ZRFT 20145 & Dr. Yue Meng 45 » WiERBARZ FTfEFH4E
BEE 5 TH 2 WHFE -

KRR ) AR AR RETR T RV ST ] oy R > — RS
BB B—(E R EN  FE R BNL Sk N HTM R KPS Bkt o 7k
SERERRANTAT ) 1S LUETTEEZHEANITT - DU N/ MEE R K B ai
BTN

1. £EK58ES (Long Island Solar Farm, LISF)

LISF #8458 75 & =7 32MW (5 HE 195 23 H) > 1 BP Solar~ £ EE
JIELIPAFIRE R AN & & e 1L » %0l 34 5 LISF H 2011 & 11 H#EG
S5 EEME A LIPA B4 - /2 HAIEE RS A RO EERRS » B T EA 24t
4,500 & 2R Je H B (A4 44,000 T2 » TIRE 44N 22 R akhie E AT
B -

34 EEKIEAESE (Long Island Solar Farm, LISF)Z= & &

57 “Brookhaven National Laboratory Renewable Energy Research and Grid Centers”, presented by Yue Meng,
BNL, March 2012
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AKEEREIRFMTAT , A LISF #1772 9T a4

® K[HEESE F M (Solar Variability)

— KIGge s sk 2 SR M LUR YR

— T N —73 M H 2 KI5 EETR

— TR a2 B T i AE 2
® EE4YRL S (Grid Integration)

— KGR SR EEEH 2 E

— A EEER X B E

— FHRE
® RN 2 (Environmental Impacts)

— KPS BRI B PR A A RE A B

2. RIS EENTZE . »(Northeast Solar Energy Research Center, NSERC)

KERERRTAT , IEAE BNL $34E T 38— (E R P EEifse
0—NSERC » 5 E A K5 e THRAFEEIRALE B IR R AR T #E
BFFERTRAERAY G © bR 1 55 T 3 e KPS e el 115h » NSERC &
14 LISF it FERV B REEAH T THITSE 18 35 &y 3 I R P e s
ZArEE - OKEREIRRTHT ) AREATT
® =5 1 E&(Area DaE 907 kw(E) » #EFTESARR ~ hRER A R i

B M > WRFEEREALE BNL (4 -

® £ D lE(Area 2)skE 65 kw(EM) > HETTEHMEAHMNELS -

® 53 [ (Area 3)axE 150 kw(EM) » I THEH R T K IHR AL
Mg -
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NSERC Solar Research Array

- / T i -
. L
Vi ; "/ of
Ny / f
sl ,
5 A2 conm . o ] /
A
o /
s
s |
LA Yy
W e / = !

35 BILARPSEERZE H 0 NSERC 2 PV [ai%1[#H &=

AN S

il

#2014 4 11 H > NSERC ZeEEEAIHEAESS 1 @S 1 518 kw
HYEEEIEAH(E 36) - (HER DUEFTRAGRBIRIITE - HEREl i
RrEIES T e RS - BRI = o A8 3w/ NIRRT
NSERC Z#HFE £t e s FHITH H - IR AT A & B B B AR KA TAH
e -
® KGR EFIIPFERES
® HrKIRE ARSTRMTHYBT B2 R M, - T Zfir oY B PRI

PSR Es ~ AR G
® RILEDCEG RGeS R R EREH
® KImRE &R HIE TR

[U’r&

® EERERART 2 o s R EE A RN R A (R B A AR A

Y

58 http://www.bnl.gov/energy/NSERC/map.php




36 NSERC E.58 L. PV [#51](518 kw)
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B OSHER

ARENEBEY > EEEHELZESCE ~ ALSTOM) ~ ‘B (Climate Action
Reserve ~ RGGI, Inc.) & Z2(BNL) =5 HIHVERE BLET 3R - 7556 H AT E il
SRPERIHRIS A HIE(RGGL ~ TN Cap-and-Trade) ~ EPA EEfRHIHY T 7ERE T
ETEE ) PR S EAH R R SRR B R T B AP A » LHESE
BRSO R E o (H B E AR E R AR H AR - AT IR SO 5%
J R R - DR R R TR R IR IR R &Y - FE S AR
FZ B R o DU B T2 0SB ¢

— SR TS SRS i n R Y SERE SR EE (E I SR S
RS O R R E R > B BEG et
ETHEED N = RAR R 21074 > 168 Ha AP PRI R - (1R
55 B A #E HHER TR SR EL 191 S 388 findmehie A8 R (FZ A S A AR RE R R A
R R -

> I RGGI Z #EE I ERARE TGS BAU Z 3% - BIEEOR R
ZFK eI Z R pie A e F] S it S B o DA A R
INRRA R B Z s B IME - AR BB R K n L [F 55T > A7RE
B U IR SRS [FIRF BSOS A B 5

1]

» BRI Sl T SR RO 2 SR AR R A PR T B e BE A8 R
KR R > FEREEHIZANE o BEEEILTERC SRS
KECERNG AR B EE HIEEPH S 5 (Cap-and-Trade) > R EE
PR & NI
()P E N > BURGR TSR RGN SR IERE VT - dEEm IR

ZHIEE RGGL > E2BEE 2 ETS » Ry P BT > AEVI4A
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BT REHISEE ERCAR -

(A T2 B - S fhRECERSGRIREHE 2 gt (ftes 8 - i
IR AESETIRE 2 Ry FERE A - BUIT MR >R B EL Al B 7 25578
& 0 DA e AR AEKR Z 1B -

(=) EENTARAR 1 (A R EAREE » IIJMEE RGGI 24 DA (A B AR %
HlbRERENRIZ - BUF T AT S NHINERS - BRATBiEA o A%
PERPTESL » BURFH RIS HE AR 2 W tsr S 1 ABRE BT TE) -

CEEERREZ T EREIIETE ) IRENE 0 A LSRRG HARAVET

TEVACGE RS BIR TR A GO - W HA M AT DU & A S
SIHEEE © AEELATE T o S NEUFELER TR TR A - [EL LR
tEH BAs AT THYRER S - BRI LVEREEE /L > STEHER
R R IR - SERBUF AR S HEERIEIC T - REE
ERYRF 2B R AL & | > AR SA S RS » R E SR F
BT - HELUEEREZ H AR -

 RERIHY R EAREBUTE SRR A > WAETTEER BT LR, -

s e R P LB F(CCO) R BB AR RETRART S » & NI E
R B R KIS - @IRE SR A S ] DUE TR - REIRETRED
ZAFAE BT BNL » DURHEE CCS Z3tBaatss - AEE R
REEATBIR - AW R A B S hiss 7 > HA I
JEHEELTT -

» INFEBCL Stk th A R R e T8 2 B E % h B TR CARB 58H]

7 5555 (Registry) fH& (40 Climate Action Reserve ~ VCS)#{T » CARB
PR TIZ S RETE HH 3G 2 S HFLAEZE - RIEB M TEEERIZ BT EE
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e[l - S DI EFASHR G TR ZEA N - TREITRIT Z ARGt S A RIETT
BleRiRE 2 R E R e S R IR S A EE A > A
AR B S EEAFEEREBEA - R A GRIDNEL > AR
PR T LARERETR - IR TR e E L H B -

- AN TR AR B U A AT R A

E R S IR e S B 1 A R R R e B S

SRS o A A BB T T A3 2 A (T -

S T TR > W8 R T -

(A BIAE TG S R A IC L 1 - 38 T T T
SR

(B 2 e B R S B e A . B 5 R T )
(NAMAs) B SEHE P87 B3 b 480 » i COP20 Sty
TESR A E TR | (INDCs) » BT i ke R e 52
TR R e I S - B R B E AR
FEHE > SIS BRI - L TR AR B
ST -

(=) R S T P A > B T » TR A e P A AR
B AT » B TESAE G S B RO > A EI SR
SR TP o M A -

(YR o I (P > SN A P B » 3 MAE T B e
AR BB SR TR B - M TR R
B (R R T304 A BB A > A 1A BRI T B
KB > R R AR FEETRARES - DU P SR R
jjo
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