


To help inform th& debate, $$constr&ed. 

,:. ~.wevue’foCuS onnine po+.r pl,ants in and tipivind ‘of : pi 
‘, : CZ&igo. This work was commissioued ,b$ the .. ’ : _,’ :’ ,., 

. 
‘$~$@tive models to. ev&atettie magmtude~ :. 

’ Ciean AirTask Fome.with .support,from’the P? .)‘.,’ 
. ,., ‘..: C+r.hable Tmsts, an~~tb~~~om~let~.re~,~ ., 

,. a$ dis,trjbution of human health. benefits> ‘~ . . 
,’ .assoCiated 6+hredu&ng emissions’atoider $~a!- 

: 
‘, 

available’ on request: 
., ~“. ., 

CalCulate the impacts of ea&of the nit@ facihties’ : At current lev&of emissions, ,&se ‘plants : 
on air polhttion concentrations over a 500 by 5@’ togetber.contribute a maximum of&o,: ‘. ~ 

~. ,.mile area .mat in&tded poitibns of nine i* i 
M$vest’ern st@es.:I&‘e evaluated the contribution 

men&rams per.cubic met&of air @g/m>) to the I’:, 
., annual average. P&; ~oncentnit~on. To put that’. : ‘~ 

‘: ‘; 1 
’ 

‘. of each faoili.ty to ambient’Concentr&ioirs of in perspective, total PM,,, concentrations in ,thjs ~. 
part&xlate’pollution in e&t census tract a&o& ’ 

‘. the region: we ,focused eXclusively on fine. 
region are apPr&iimately I+?0 @g/m’. . ., 

pt@ieuli$e matter (Ph&,), singe much ,of die : To estimate healthimpacts; &e multiplhxi the ‘. “~ ~’ .’ 
,; / :avarlable evidence p,ointsto$ard such particles:as T 1 UP,, articulate ~+&entration’by the number of ,. :,’ -::., f: 

causal agents for, ~~dknas~u~r and.respifatory 
.,heahh effects. This in&ides both primary PM,’ 

‘. ‘~ people in~he,~ectedpopufation.i ‘each census ‘. .~ 
:.‘, .~ 

I’ nact.Theresulting average, PM,,5 exposure from ‘, : :, ,. 
,~ e@tted directly by the power plant, and ~.,. _. these nine~powet plants, v&in the defmed, ‘. 

Secondary PM.&tlfates and.,nitrates~- which are region, w 9.3 pg/m! per per,r&tilfof this. .~~ .‘., .I: 
..par&les that formovertime ghen,SOz and .N,Os~, 

,, em~ssmns reactwith.amnionia and water in .me : 
exposye ~&from ~se+$ary su@ates, ~witb 37% ~. : ‘: 

,. ‘) ~. 
;atmospbere., ,.. 

‘:. 
fro& secyndary r$mte8 airdj3%.from primary ., 
particles.. Given pollutant dispersion pat&+ and, 

: c < ye c&&ted lev’els both ‘for @nrent em&ion : < / 
variability .m meteorology &rdspe&c: emissions 

rates and for Ioiver rates that:would‘result,jf. 
’ frbin each pIant, the, impacts wre.,not uniform ; : : ::’ ’ ,’ 

j 
: ,,. emissions standards for these plants v&em&e 

acrossthe study area. Impaqts’teKded to be ~. :, ‘. 
: 

: 
(~ : ‘. ‘..: ,,I,,’ : . “, ‘: :; ::;” ~,,!,,~ :.;. 

mom smngent.. 
greater closer to the pl@a; implying that the 
shcture~,of t& control polij (e.g.,‘,degree’bf ’ 
remission trading.allowedf ‘wdirld~likelv~affect tl 

zu; ,,,, .: ‘“~; .: ,‘,, ,,. ;:j ~‘:,!..~ 
,,. ‘.,. 

~‘:$. ..!, ‘, ~. I. ‘,~, magnitude .of benefits m&&d ~ithmspecifie 
‘.. ..cities or~states:, ;, ; 

: ., ,.,i 
,, “. .a ,. 

b.” “’ 
” .~,..’ _ “, 

..: i ., _ .:, 
‘, ‘_ .,, 

‘, ‘, :>.:, ., .’ : 
: ,_,~ ,~.., : 

i, ., .,‘. “. 



:. 

-...~.--l -...~.--l 

HEALTH&J&T~.~- ,,I.,, :’ 1 .. .‘,I:::.: :‘, 1,: ,.‘~ HEALTH&J&T~.~- ,,I.,, :’ 1 .. .‘,I:::.: :‘, 1,: ,.‘~ ‘.‘Y.~ i, ‘,. .,: ‘, .~. .‘, .:: ‘:,;~. : ‘~~ ‘.‘Y.~ i, ‘,. .,: ‘, .~. .‘, .:: ‘:,;~. : ‘~~ ,!, .~. ~‘,‘, ,!, .~. ~‘,‘, 

Previous epidemio~ogic&‘stud& ha& shown’s Previous epidemio~ogic&‘stud& ha& shown’s 
relationshrp b$veen &rent l&e& c$part&ulate relationshrp b$veen &rent l&e& c$part&ulate 

” ‘1, Tbe’folh&ing chart ~md&es,om~.best es&a& .’ ” ‘1, Tbe’folh&ing chart ~md&es,om~.best es&a& .’ ‘~ ,’ ‘~ ,’ 
‘, ‘, ,of some of the healthbenefits if the hghmr ~‘, : : :. :~, ‘:,, ,of some of the healthbenefits if the hghmr ~‘, : : :. :~, ‘:,, 

,’ pohution and m,orb$lity and mortality...‘Using ,the .~’ :’ emissions st&nia&. kere &&d’to the nine ,’ pohution and m,orb$lity and mortality...‘Using ,the .~’ :’ emissions st&nia&. kere &&d’to the nine 
” ” 

‘, ‘, 
evidence from cohort’studie.%; which folltjw~, ,~.; evidence from cohort’studie.%; which folltjw~, ,~.; 

;,: ;,: 
: .,:plants’we’studied.,The,pmposed B&T ,, ~ ~’ ‘. ., (’ :, : .,:plants’we’studied.,The,pmposed B&T ,, ~ ~’ ‘. ., (’ :, 

,.‘, .md&iduals over t&e to’&semtlie ‘&e&s oft I,, ‘:. :;em$ons controls.amnot iOQ%‘eff&nt in . ,.‘, .md&iduals over t&e to’&semtlie ‘&e&s oft I,, ‘: :;em$ons controls.amnot iOQ%‘eff&nt in . 
.;long-tPrm~eXpos~~,‘We estimate&at the .’ : .;long-tPrm~eXpos~~,‘We estimate&at the .’ : 

~1 ~. ~’ ~1 ~. ~’ 

incremental’ in&ease in pariic;llate..~oncentraiions’ 1 incremental’ in&ease in pariic;llate..~oncentraiions’ 1 
,~mducmg emissions ofP&& or par&da&ma&r ;’ ; ~., ; ,~mducmg emissions ofP&& or par&da&ma&r ;’ ; ~., ; 

a&ibutab]e to theselnme plants .mSliltJm attributable to theselnme &irts resiilt-m 
precnrsom; so’ not all, of the heahh rh& Can be : ~’ precnrsom; so’ not $1, of the heahh rh& Can be : ~’ 

; ’ :elimi&ed Which is v&v the number of deaths ,’ ’ ,’ :elimi&ed Which is why the number of deaths “. ‘. ‘~’ “. ‘. ‘~’ 
approximately ;1@ de&s per year. ?fhfs~ mortahty : ,‘avoide’&;3db; doe&not &&h, the number of approximately @Xl deaths per year. ?fhfs~ mortahty ,‘avoide’&;3db; doe&not m&h, the number of 

,, ,, 

‘1”. impact is spread.aqoss a,populationof 33. :, ; ‘1”. impact is spread.aqoss a,populationof 33. :, ; : : 
~lhonmdi~~duals.~.. “pi _. : .:~: .,: ~lhonmdi~~duals.~.. “pi _. : .:~: .,: 

:! deaths,~cau.@by the.$nissions~4,00. ,.: ..,: ,, ,, :! deaths,~cau.@by the.$nissions~4,00. ,.: ..,: ,, ,, : i, ., : i, ., 
. . ‘, ‘. ,” .: ., ‘, .: ., ‘. ” ‘, ‘. ,” .: ., ‘, .: ., ‘. ” .” .” 

.. .. ': : .~., ',". '~ ,, ,'.~ .sELBmED HEALT,HBE~EFI~S~~~~~E~\~~SION:CONTRO~S",~:' ,'.~ .sELBmED HEALT,HBE~EFI~S~~~~~E~\~~SION:CONTRO~S",~:' ': : .~., ',". '~ ,, 
,. : : ,. ., 

.’ ‘, .; ‘..~ 

).. .’ 
a, ,“., 

./‘. : 1;: 
,~~ ..:,, :c. ;’ ~;I 

: ~-, ;,;,‘.,,’ 
-1:; ,, ~. ,,: : 
. .’ 

(&hough &a h&presented~ point estimates’fer 
.-, 

~coirceirtration reductions and health benefits, 
.rjnc~~~ty~is. als,o associaf~a\;itb ,h~~he~~’ :~ 

..’ ,:,,I, .evidencei hrcluding .me possibility that the~‘PM,,S. ‘. 
effect is attributabIe.in part to otherPollutants,~ 

‘. 

.’ ‘the difficultyin determining if ~differential effects 1: 
by particle type exist, and issues related: to the’ ’ 

,‘, hrterpretation and application of a limited: ) .~ y 
number ofsmdies. Considering thearray of :. ‘. 

: ., “‘:, ‘.mwxtainties, ,our benefit estunates &uld vary by : ,.. 
., nearly 60 orders of magtiimde.,~,But the ekreme 

: followed’by stdfafes and pr&+y pa+ulate ‘~ ~vaJues,,are unlihely, and a plausible range is that ” “.~, 
,:’ matter.;:: ‘, : . ” :. .~’ ,. ‘.. ‘~ controls ti,oul$ prevent 100-600 deathsper year.- 

. .‘. 
.; ‘.. ~~ .. .’ ., ‘~. 

,Y :. .; ‘. ::, :. *,,, _. ,,,, .;,, ;, ‘- 



‘. : : : :’ : ..: : ‘, 
.. . . . . . . :..: ,. . . . . .’ . ,,~)-’ I 

~, 

-if 

4 ~Health~Benefifs of ~mi&idna kad,udtioh from Oider PO&I Plants - ip5qtinued’ ‘.: _ : .’ 
1 

.” ,, ,, ‘,. .“. 

brnrcl CsWbr~ ‘. .: ; RMma,wb ., DISCUSSICW ~,_,., : ” ,.’ ,, .‘~ , ., 
.:, 

HswardSehoelid : ,,‘;qere areprosand cons, beyond the, :A, exposedindividt$‘s:annual i&k oft :I, :.,. ! .’ ,PubBeHsakh ; ,:‘, 
mH”nd”gto”&sn”e ,’ :. 
aJ*ton,Msssach”sstts 

huintin health impacts &om~PM, ,&at _ 
: 

;, ,, ,de@ due to p@i&date pollution by 
should be considered man analysis of ‘.~ apprownatel4rs,in’lOO,oOO. Further, a ‘, .02115-&H .: 

*17ut4497 :I ‘. : : ‘tightening emissions standards for. ,; 
older. power plants. Additional benefits 

study by Abt Associates fonird that if ,; ‘~ ” ” 
ww.bc~(l.hmfd.lld” all power~plants across the US reduced _ :;, ~’ 
imy, rs+d I)apsr, ‘, 
allw*-eons.ymer f@r. 

iqight include reduced .heahh risk from .: .’ their emissions by 75% (simi& to the : ~, : 
‘_ 

.’ oqne. fom&n’&d ;&m&d a&f 
,: ~. precipitation; ~Requiririg all~‘pla& to 

reduction for grandfatheredpower ‘~ :, 

6iER REli(,F+iS:-’ 
: . plants using ,BACT); apptoximately 

meet similar :emiss~ons standards ‘might :. 2?,000 premature deaths per year : 
:: 

,. 
‘.JOHWs.OTAids.SCD. ‘, i 
..!AMESL -.F+ : .~‘,‘.‘.’ ‘.‘,’ p&s& industry’& &C&I@& x@vJ 

: level. the ec&omi& playing ‘field in the ‘, ,~ ,mrght ,be Prevented. If corrects this . 
~‘. yyldseem to~jtrgify closer scmtjny .’ : 

emrautsinto the poWer mark&~with a~ ~” ,of the benefits&d L.osts~ofcontrolg. : :” 
: . . . . . ..potentialbetiefit.insupply.Newer.’ ,:.:.’ 

plan&i 2ifi likely to be more efficient 0ur arialysis c@iot bedirectly applied : ; . 
t$nd~momenvironn+ent#y bemgn. 0n. ‘in other semngs, ‘nor canit, be directly : : 
the other hand,requmng expendhures, ; .. used to makenational-levels’ : ‘, %. ‘: ‘, 

‘. on qddi@n~,e@$ons &&.& will,,, COktd~~ibliS:(al~~U&~ OUl~il$kiC~ pm ; :, 
., raise electricity bilks.. Further, n~er ‘. : .: ‘unit emissions are sh@larto tbeAbt ‘.‘, ‘. 

,. power plant.swou)d be’hkely to rely &sdcist& findings)_ Butlother studies ‘: 

.~,” :. ,~,, hea@y on natural gas, creating issues ‘, ,, ,l@ve shown ,mat,‘me risks from po+r :: ., 
.‘~ of fUel’,~v~~i~~depennc~,as’vriell as P ‘Iants can be reasonably predicted : .: ‘, ~ 

~. 
. . 

:, cos$,giverrFent increases innatural .~ .’ .with~oirly timited.~o~ledge.of~,~~ce’ 
~-gas prices. ‘,’ ~, ‘._ +iracteri&ics;, population patterns, ” ‘.’ 

:.. . . . : ‘, *and meteoroIogy..Retiie modeling of ‘.,~ :‘, ~, : 
That being said, the central~quest@n ‘, a representative subset’ofsources can 

~ 

~,. : ‘We seek to address is whether the ~, ‘, ‘. allow ~findings’to. be extrap~olated~ to -,-I~’ 

‘, 
,.’ proposed regulationsprovide suffrctent other settings; helping to mform both 

.,. ,, .’ human h,ealthbenefits to just@ ttig.~.’ .; local and national policy iira timely 
,. 

” 
.: action;Since we have’not analyzed, fashion.’ : ” ,’ 

.~information about costs, we can only ‘::, ., ,, 

~.~ :eva&te ~q$&h&r ~~~e&h&&$~ ,~, .~; ,’ Id C~~~htsiQ~, 0% ,+bt@ 
appear substantial enough &just& a ~. ‘:~framework allaws us to understand ‘: ” 
more comprehensive benefit-costs : : ,bom the m&iimde.zind distributionof, : ., :,’ ; :, 

,..’ &ialySis: In tbis~smdyarea; reductions : the benefits of proposed emissions :, : ,’ ~’ 
tiuld~ be expected ~to prev&t 300 i. controls, and, it can be used tohelp . . . . 
deaths per. yearand.redF, t&most,’ .., develop:policies that balance $bst, ‘. 

., .,. ;. ,‘tz#M&ts,andequity ;~:;,~,: ‘, .’ ‘:‘. ,~,’ : 
p@ide&o&‘, ~. .,. .:. ~~ ,‘;,:‘. “,~f’ ” :’ 

.,’ ., 
, : 


