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EValuate effects of four major environmental policies 

- Cross-State Air Pollution Rule (CSAPR) 

- Utility MACT (regulation of mercury and other hazardous air emissions) 

- Regulation of coal combustion residuals (CCR) under Resource Conservatioo and Recovery Act 

- Regulation of cooling water Intake under Section 316(b) of the Clean Water Act 

Focus on cumulative energy market and economic Impacts 

- Coal unit retirements 

- Compliance costs 

- Energy prices (coal, natural gas, electricity) 

- Employment and other macroeconomic measures 

Use state-of-the-art models 
- NEMS model for enefgy market effects 

- REMt model for economic Impacts 

- NERA Monte Carlo model of coal unit retirements 

Use Inputs thaI are sensible and comprehensive 

- FIeJ(ible implementation of regulatioos (e.g., CSAPR) 

- Complete assessment of Impacts (e.g., positive and negative jobs effects) 

NERA 

Modeling Scenario and Methodology 
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P"licy Emlliion Compliance AlSumptJonw 

C5APR SO, AI»Iy 502 c&ps (3.4 million Ions In 20 12-2013 and 2,1 million tons from 2014 
onward) Ind allow NEMS to dettrmine wI'IlcI'I unils would need to In51all SO~ 
oonlrollachnolcgies or twitch 10 IQlvor-sulfwf coal In the Intelstale cap-and­
trade program ('Mttlln staUI variability IImltl): In ordar 10 dllCO\.Jfaga U1"'18sllstic 
fuel switchIng In the model in 20,2-2013, do not allow banklngot CSAPR S02 
allowances in tho51t years 

NO, Apply NO, CfpS (1 .2 mllllon\on,ln 20 12-2013 . nd 1.1 mllllOfltons from 2014 
onward) and allOW" NEMS 10 determlna 'Atlich unIts woufd need 10 In.lall NO, 
conlrol lechnolcgtes In lhe In1ar.tall cap-and-trada program (wi thin stata 
variability limits). allow banking of CSAPR NO, allowlncel 

Policy Emt.slon Compll.nc. AssuMptions 

MACT M,,,,,,, Apply marcury standardsln2015 &1 al l units and allow NEMS 10 delarmlne wl1let1 
unit. would neod to Install AC I, fabric flllars, and/or acrtJDbers 

He, Assign COSIS for OSl in 20158t unscrubbed unlts~ller tNin 300MW Ihet 
eon.um••ubbitumlnoul coal (thlll$8 unit! raqulring 051 will also require fabric 
fillers); requlra dry ICfubberlal all non·OSI unl1slhl\t con!umo W.slem bituminous 
coal, aubbiluminoul coal, or lignite (these units requiring ttry !C'\Jtlbers Will al!o 
reqUlr. fgbrl c nUef'); raqulre wet scrubbel,st all units that conlumfl Eastem 
bituminous coal (Ihese unlls requiring wet scrubbers will not require fabric lillers, 
bul NEMS m.y rell01l1 lt1ern wilh fabtic nUt.lr s for mereury Q( they may raql.llf8 fabric 
mlers for MACT PM compliance) 

PM In Itddltoo 10 requlrltlg labrlc IIlIor. at all units with OSI or dry !Cfubber •. and In 
addition 10 requlrillg labnc: nUers (In combination wltl1 ACI) 8t som. units for MACT 
mercury compliance, tequlll! fab ri c fillers for MACT PM compllanca al Ihe 
necessary number 01 coal unit. so that \hI aame peteentag8 01 total U.S. coal 
capoolty has fabric liitors In 2015 as In lila EPA MACT RIA; uN EPA's list oIeo,l 
unIt. Installing fabric fillotifrom tM MACT RIA to Identify the additional coal units 
that woula require fabric: nllars 
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Policy 

CCR 

Compliance As.umpllonl 

Alslgn costs Ie units In 2015 based ()(\ EPA Subtllle 0 In Initlll 
propolal 

Policy 

316(b) 

• Envlronmento' control 
...qulr.men~ llnIIJ" NEMS run' 

• EPA envitonmenta' control coat 
...umpUon. 

• EIA fuel price projections 

• EIA eloct rk:1t ric. 0 lotion. 
No" : Inp~I 'wllh algnlflcl rd IKlcertllnly 
h~ ... r~ tor Mgnl. C,rk;J pn.Jy$lS 

• Coal unit retirement. due to 
envlronmenta' pol lcl .. 

• Environrt\6ntal conlrol 
fequlremonla(costl 

• EtA Annu,l Enflll1Y OuUoolr 2011 
...um tlon8 

• Environmol'lt.1 conll'Ol eMla 
• Replacement generation COlts 

• Ehtctrtclty Ilipendltur.. 

• COl ' and gn IIlCptIfldltu,.. 

• Consumer Incor'l1e effecta 

Compliance Allumpllons 

AssIgn coslS to units In 2015 based on EPA Option 1 10( 
ImpIngement t1(\d 46 facili ties Installing coollrr;jlowef retrofits for 
enltalnment 

., 

NERA 

Retirement 


Model 


EIA National 

Energy Modeling 

System (NEMS) 


REM I 

Economic Impacts 


Model 

.. 


• COIl unU ra llramanta due to 
envlronment.1 policies 

• Envi ronment, 1 control 
technologle./colts 

NOla: ReHremonls lro ,*,od on C"f.loet~ 
COllIS rel.lf"e 10 n!lhHlI1 on "pI_menl 
c'Plc~y 

• Envlronmentl l control coats 
• Replacement glner.Uon units 
• COII . nd ga. production, 

contumpllOl'l, and price. 
• Electrlclly production, 

contum lion I nd riC" 

• Employmont 
• Gro., IIltl product 
• Ol.po,,~.'neomo 
• Sector I act, 
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• 	 NERA Retirement Model 

-	 Monte Carlo formulation allows for inclusion of uncertainty in key 
parameters \Control costs, fuel prices, electrici ty prices) and 
developmen of ranges of costs and retirements 

• 	 NEMS 

State·of·the·art model of the energy system 


Used extensively by EIA and others 


• 	 REM I 

State·of·the·art regional economic model 

Ability to model impacts in individual states as well as U.S. 

Used extensively by government agencies and others 

The NERA Retirement Modal is a Monte Carto uncertainty model used to evaluate the 
potential for premature retirement of U.S. coal plants. The model is designed to mirror 
the decision by power companies on whether to retrofit units with environmental 
controls or reUre them and replace them with new capacity. 

• 	 The model includes estimates of the additional costs related to environmental policies 
and Identifies units likely to have higher future costs than potential replacement 
capacity. The expected future costs for coal units are based upon ErA data on unit 
characteristics (Including capacity, capaclty faClor, heat rate, O&M costs, coal type, and 
current environmental controls) and on reference case fuel and electricity prices as well 
as on estimates of the additional controls and EPA information 011 control costs for 
individuallechnologles to comply with various environmental policies. 

The model uses statrstical techniques and EPA data to simulate hourly electrlclty prices 
in each region and generation decisions by coal units and potential replacement 
capacity. Uncertain parameters Include the costs of controls. fuel prices and electricity 
prices. and the costs of the likely replacement alternative (new natural gas combined 
cyc;le unit) , w1th Interactions amon~ Ihe uncertain parameters Included rn the Monte 
Carlo formulation. Existing coa l unrt remaining lifetimes are assumed to range between 
10 and 20 years, dependrng upon unit age In 2015. 

Coal unit cosls are compared with the future costs of a new natural gas combined cycle
unit on the presumption that a unit would be retired if Its future costs are likely to be 
greater than the costs of replacement capacity. The formulation accounts for market 
purchases during hours when coal units and the potential replacement capacity would 
not run. Units are presumed to retire if their expected costs are higher than Ihe 
expected costs of the replacement na tural gas unit 
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NEMS Is developed and maintained by the U.S. Energy Information Administration 
("EIA") to provide projections of domestic energy-economy markets in the long term 
and perform policy analyses requested by decision-makers in the White Hou se, 
Congress, Department of Energy. and other government agencies. These 
projections are also used by analysts and planners in other government agencies 
and outside organizations. 

For each fuel and consuming sector, NEMS balances the energy supply and 
demand, accounting for the economic competition between the various energy fuels 
and sources. 

SUPPLY DfMANO 

" 

REMI Policy Insight includes a model that has been built especia lly for the 
geographic area(s) in each customized version. The model-building system uses 
data from the Bureau of Economic Analysis , the Bureau of Labor Statistics, the 
Department of Energy, the Census Bureau, and other public sources . 

• 	 The REMI model is a structural model based on cause-and-effect relationships. 
The model shares two key underlying assumptions with mainstream economic 
theory: households maximize utility and producers maximize profits. 

,"-....... ­
._­
-.- .-­
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NERA 

Energy Market Impacts 

.' 

Annual Avg PV 
Environmental Controls $15 $89 
Replacement Capacity $2 $11 
Fuel 1§. $28 
Total $21 $127 

Note: COSliJ litre In bUl lonl of $2010 00118(1. 

Costs are calculated rei alive to the reference ca~e , whlC11 lnc1uda l State mercury requlrement$ 8S well a, 

implementat ion 01 the Clean Air tntertlat. Rue (CAIR) through 2011 , 

Compliance 0061slrom 2012 Itvough 2020 are discounted to January 1. 20 11 using 8 rea) annuIII discount ra l9 of 

., percent. 
Annual a'JOf'age CO$I. arB blSed on \1'18 prosent \falvo! and discounting. 

TM eoSI Of environmentSI controls Includes net cost savings for operating and maintenance (O&M) 811"1)01'1"1. 


., 
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R,leranc, 
CSAPR"~.l>.CT..cCR .. l 18(b) 

CSAPR..M.l>.CToOCCR ..316(1)) 
13"w,ljlTt'!II III" ""/tUtuS I;HI' 3'Mfttfg'¥

"1 2" 1'1. . 11 .1 .$.7% +1\1 . + • % 

Note: Coal retirementl are cumulativa from 2010 through 2020. 

" 
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Economic Impacts 
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Input Category Posltivo Economic Impacts Na9.1tl~e Economic Impacts 

Environmental conlrol 
costs 

More demand for manufa cturing and 
construction 

Replacement electric 
capaclty costs 

More demand for manufacluring and 
construction 

Coal sales decreases l ess coal production 

Coal price decreases· Less producer surplus for coal producers 

Natural gas sales 
Increases 

More natural gas production 

Natural gas price 
increases 

More producer surplus for natural gas 
producers 

Higher natural gas prices for residential, 
commercial, and Industrial customers 

Electrici ly price 
Increases 

Higher electricity prices for residential, 
commercial , and Industrial customers 

Financing of capital 
costs 

From 2016 onward , more Income to 
bondhOlders (100 percent as increased 
consumptlon) 

From 2012 to 2015, crowaing out 01 
Investment (50 percent of capital costs)"­
and reduced consumption (50 percent) 

Note, 'Po';IIV&flc:t)tlo,nlc Impl etahom pr\c;I , ffOCl$ for non ,oreCll1d ly utts or ooll.,. vory ImaM ontl I". rlQ l l~cloo.u In tIIIl .n.Iy~ . 

•• NGaally, IIOOn!llT1lcimpldl(ilJ!l l0 rllducad 1 1\01 iMkldlldln Inll! "ntlysls. 
I 

o 
-50,000 

" -100,000.c 
~ -150,000 
c 
~ -200,000 ... 
~ 	-250,000 
E 
w 	 -300,000 

-350 ,000 

-400,000 

$0 .. 
·$5 C> 

~ 
·$10 c 

g
·$15 a 
·$20 ~ 

o 
-$25 .E 
·$30 'g.. 
·$35 g;

(!) 

·$40 
2010 2012 2014 2016 2018 2020 

- Employment - GOP ... Disposable P el1lonallncome I 

,I " 
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Annual Average Cumulative 
Employment -183,000 Jobs ~1.65 million job~years (3) 
Gross Domestic Product -$29 billion -$190 billion (b) 
Disposa ble Personal Income ~$34 billion -$222 billion (b) 
Disposable Personal Income per Household -S270 -$1,750 (e) 

Note: All Impacts are mil Impel:l&. L. , reflect lh D not resu lt of po!litlye effects and nagnUve effects 
All dollar vIIIU8$ Me in 201 Os. 
(II) The cumulallve employmern ImpaC1 ~ an undlscounted sum from 2012 to 2020 
(b) The cumulatJve GOP and disposable perwnal Income Impacls er. present ~a lu8' as of January I , 2011 using 
a real annual discount rate of 7 percent 
(c) o isposoble peraonol lnCOf'l'le Impacts ptr ca pltn from REMI were convened 10 disposable personal IrICQI'TIO 
Impacts per household be,ed on II Cl,J rrent average U s housahCld tlze 01 2 58 p.oplelCon.us 2011) 

" 

Refarence:; 

H$rrlson, Oavld. Andrew Fo,s, James Johndrow. Eugene Meehan. 
BlImard Reddy, and Annll Sm llh, Potantla/1mpacrs of EPA AIr, Coal 
Combustion Resfduals, and Cooling Waler Regufstions. RepM 
prepared lor the Amerl~n Coalition ror Clean Coal E;lectrleity. 

September 2011 
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NII,OorIel EeOllCllTlle Rllsall..w As$ac~IU, InIl, 


AM I'Ighll ,UI""d 

Iolormalklti TUrnlsMd llyot/\el1 tflal .... as IIlIIId I~ 
INlllna lYlllIls boll '~td 10 lit .ortabl. bUl hu IlOl. 
beeI'I ~erifled, ~o war"'~ly II gIIvonlli 10 IhIt 
lIc:I:\JlI Ct QI ~lIdl ln!Olm.llon 

Public IntOfmllllo~.na Inau'IIY errCI llllI:\lb l 
~.,I I.om soureo we dHtn to IlfI rt RIIlII, 
hOWevlr, wem~1 no rOP!"I$Qn1 QUonM lll lh l 
eeeu,..e~ Or com llioltMe!S 01 soen ~l l<)r ," ~lIan 

Any o~ lnklrll.nd eontIUlk:rrlll.. 11m, ot lh . 
autl'rora 01\111 "utty lnd dO nol l!eGfl!Sl rlly 
r.preMl nllhOM 01 NEAA Of ACCCE or It I 
rnolnb~r., 

Th~ nn al~$11 ~5 prellllled.t III. 'equoS! of 
Accce NERA Ud lhl,uthM ollh'.tudy do 
not '~P\ «I DI~I~ 10"'~ lhlnl pN!y IrIIU~ 01 
Lnll ll'lllyN. 

'" 
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25 Offices Worldwide: Over 500 Economists, Over 600 Total Staff 
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Dr Hl(rilion II S9nlorVlce PnlsQ:lnl and head of NERA', globll l efwlronrnenJ practice. H, 1181 .~lenlj.... 
lI~p8ri",nce e~lIl u811ng II wide range of energy and envwonmenlal policies. 

Dr Harrison has more than thrae decades of experience e .... luating 81fQU81ity end climals ch~ge poliCies, 
incll,lclir-.g the d8velo~nl of emissions trading and olher market-based aW~I. Or Harrison hu 
aur,relithe' European Commltslon and the UK governm&nt In 1M davelopmanl of the European Union 
Emlulorls Trading Scheme. He hIlS prepared co.l -benefi1 and relatoo BSS8IBmenia lor iii large number 01 
Indlvidual lDCIOfs, including eleclriclly, automobile, trucking, mwlne, chemical, Iron and I leal, petroleum, pulp 
and paper, and olhers. 

Or Harrison has directed benelli..cosl analys8alor nUrMfOUI facil ities und8f Section 316(b) of the Clean 
Water Act. These have Included facilities on Ihe major waler bodle" Including the Atlentlc Coast, the Great 
Lakes, the Pacific Coost, and variclJs rl ~ers, The.. '$$OSsmet1ts h&~& Includod estimates Of the ~entia t 
Impacts on .'ectrlclty COil end reliability using de18iled electricity market models In venous electncity regions 
ollhe United Stales 

Or Harrison hos led epproMlmately 50 aueumenl_ Of the Imp&e1S of major economic &c;;tiVIt\M end policies 
on local, slata, reglorllilr and n<ltionel economIC metrics Includir.g employment, gross regional product. 
peraonallncome and lex fllVOfl\JeS Meny of lheseltudles have related to the polentlel economic Impact! of 
energy IWld environment poIlctel, 

Before Jolnlng NERA, Or Harriaon wall an Anociate Profener li t the Kennedy School al Harverd Unilferslly. 
where he taught mlcrOOCOf"lOl'11ics, enefg~ and environmantoi POljc~, cost-benefit anlll~sls, lI"8nspol"tation 
policy, r~lonal economic develol1ment, and othel" courHS lor more than a decada He allo served II a 
SMlIor Staff Ealnomllt on the U.S. government's Presldlnt's Council cf EconomIC Advisors, where he had 
responSlbllil!. for lInvironment and anargy po6cy ISlues, He It the JIU\hor or co-eutnorOf two book' on 
environmen al policy and mmerous 8f1lcles on various topics In profeulOnal JournalS. 

Or. Harrisonrecel~8d a Ph.D In Economics from HINlrd Unlverslly, where hI was a Graduate Prize Fellow 
He hOlds a B A. magna cum laude In Economic. from Harvard Coll~, whtre he W8S fJ mtn'lber of Phi Bela 
~1:1~ren<;!.\1 M Sc, In Economlea from the London School of Economics. 'M"lfie ne was the Rees Jeffreys 

" 
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01'. Anne Smith il In economist end declalon an"lyst $Pfer;.ll'llng In 'r'I(Irgy and environmontal markets af1d 
complien::e planning, H« con'Ultlng has been foeu&8d on flnvironrl'llll"liai regulotlonsanalySis. envirorvnenlal 
cornpllen::e deci810n making by companies, risk management of COf1tQffilnat8d Illos. Or Smith hI! made 
major anlllysilconlrlbullool on many major envlrol'llT'llMtal policy IUUGs, Inducting global cllmll ia Cheng ••rld 
air quality standards (8 g., SO~, NO" voe PM. .. metCI.lry, v"lbll lty) EmlnlonS lradlng Ie en are' of 
particular 8~pefllse lor Dr Smith, IncllJdln$l mwl design, aJ'laf)'el$ of market dynamlai, and oo'lelopmenl of 
corporate svalegl,. for responding to eml59ions markelll. 

Dr. Smllt1 has also been engaged in major envlronmenlalllUgali'on, IncllJdjng New SOI,lre& Review (NSR)
litigation agalnl' sevet.llIlllltiM , and the f8C$'\1 M qual~)' nuI5ance BUll Slate of North Carolina v 'TVA, I" 
'Nhleh she was a central testifyIng expert. She has testlfieo before The US Congrels on COlli 01 <:llmatl policy, 
risks of par1lwlale matter, and regtonal haze. Of. Smith also helps prl....te corporatlO(ll de...lse buslnel!l 
strategie, to address ehenglng r. gUlatory and business In'o'lfonmtu'lts She has particularly deap experience In 
eleClrrclty teetor Iuul$, InCluding S~t~ operations op!lmb:atlon, prlelng, compl llllO(;8 plllming Ifld risk 
management, Integrated ra5Oll1;:8 planning. and long-nmge In'lOalmunt planning 

Belor. jo'nlng NERA, Or. Smith headed the Climate & SUStBlnablhty Group at Charles River Auoc:iatelJ Prior 
10 thai, ahe headad the En~lronmentel Polley Practice and urved on lhe: BOlin::! or Directors III Dedllon Focus 
Incorporated, and eerller served as an economist In Ihe Offico 01 Potley Planning and Eyaluatlon at the U.S. 
Erwlronmental Proteetlon Agency. 

Dr. Smith receIVed her BA daQree In Economies from Duke IJn,\'ersll'y In 1977, l umma cum l8'Jde, and Is. 
member of Phi Bete Keppe She recelyed her MA el'1d PhD decr... In Economic! from Stanford UnIversity, 
whore her I ludl" concentrated In Industrial organization, decislorl sciet'lC8s, and ~bor eCOf'lOmlca, Har PhD 
degree Included II minor In the Engln991'in;;l·EconomieSystaml Oep9l1menl ~ pre6ently knQWf'I al tha 
Department of Man(lge~ $Qel'lCe' and"Ef\glneerlngl. 
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