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' Perspective

Tmm; Puilutmn frnm anemlants Large Emissions, Little Risk

“Althauigh this fadust
will raport fayme quemti-
" Hes of omissiees. te
wﬂu_rmhu_u'bbe
Freatth is misimal - This
wxpmple Wusfrates wity
rR! shouid be revamped
fo.considar risks as
Wi ag Emiaanees.

The Toxies Release Inventary (TR1)
was established s part of the -
Emermency Planmmg and -
Communily Righi-io-Know Act of

ClEe T m:gyfm:: pmdw:lidﬁn J:b;-l.'ﬂi-_
- ties 1 many different indusiries wo

feport pounds of chemical cissions

o air; water and land of substances -
‘on a Federally defined list if: mlc-a.tu:q.

are above I-.pr::::.lﬁl:::l level.  The tar-
peted chemiculs are the so-called :
“toxics™; the TRI does not include,
for example, the critena air pollu
tants like sulfue and mitropen oxides

qor partickes. The annual summarics,
posted on the Internct and reported

in the news media, uflen show lurge

guaaniities of cinissions, mising cog-

Carns among fw public and compa-

cmissions data can inform citizens

's.ll_}-;:uljl polentiul risks in their commu- -

nities and encourage fcilities w

- undertake pollution prevention
 cfforts that will redce risks,

o The uppa:;.mt success of TEI has i

stimulated preat tilerest in expand-

© g and mereasing nght-lo-know
-activities, This issue of RISK. IN. -
‘PERSPECTIVE cxamines the rela-

ti-r-ﬁ::hip hetween TR1 cmissions and . -

"nisk to hurnan bealth, focusimg on the
" electric utility ndustry, which is
- aboul W reporl TRI emissions for the
first tume. Adthough this industry

will n:]:u.u‘[ larpe guuniities of ems-
sions, the resulting risk o public -

<+ health is minimal. Tn addition, con-

sideration of exposire and foxicity
demonsirates that "‘fmuTans. of cmis-

CslnsT arc a p-m_‘rr guide to risk man-

agement. “This example illostrates

* why THI shogld be revamped to con-

sider rsks o w:::i! HS EMISSIONE.

thrrfc VUtilities - me Emissions
tn ilul: ;

o 1999, Fm-_th: fimst time, electnic

 nies. Proponénts of TR suggest that utilities in the TTBA will repost (o the

Cavironmental Proteclion Agency

(EPA) their previous year's emissiois
. of themicals on the official TRT list,
" “These emissions come from the

- buming of coal, vil, or natural gas to

produce elecricity. Many of these
emissions bave been the subject of

- risk assessiments by LPA and the

Electric Power Besearch Instilule
(EPRI). The EPA and EPRI assess-
ments focused on ha:r.an.ig:m it 1:.-::.1-



2 Toxio Fﬁllu.!'lfnﬁ from Power Plants corfnupd

lutamnty {I—L‘LP&.L o cirtesory that includes almost

all TRI emissions the utilities: will repott,
Adefitionally. many utility compames have
apdertiaken their oan nsl-: assCHETIenLs Of au:tu&l
TRI emissions,

W use as an cxamplc an r:isscss.eiﬁ:i'-t_a:r’r'a large
+ coal-Ared powerplant n the castem US. With

this mformubion we Can COMPUTe STmssions W

risk: TRI includes emissions to air, Jand and

water bart we focus on risks from inhaling the

. air emissions {bry far the langest source) from
powerplants, There are other pathways of -

- exposure; such as eating food grown in soil -

where politants deposit, that may he of impor-

tance for some suhstances,

Dutu for this issue of Risk in Perspective ars

" taken from threc sonrces; The EPA risk asscss-
ment of power generating plint: mundated by
‘the Clean:Adr Act Amendments of 1990 und
reporied to Congress in February of 1998; The
. EFRI report on the haman heatth risks of HAP

emissions from each of the approximately 600

powerplanls i the US; and a site-specific
Aassestiment of TRI substances from a spm.ﬁ
utility's E‘cnmtmg plant ;

 How Risks Are Assessed

- Risk assessments use :]'ni:ia:inﬁa data as mput
o mathematical models that predict the con-
centration of pollutants in the air around a
plant. These models also meorponate duts on
local peopraphy. powerplint chorscierisics
{like the height of the smokestack) and weather
{c. £ wind direction and speed) o celoulie a]_l'
comcentrations (in puarts per million) of each
pollutant within 2 50 kilometer mdms ﬂfﬂ'h:
plant nr ever firther away. 3

The i:I.]:I'.HJl.IIII.U-f -i].".'.‘IJtH':il.-i.Ii'_i'I.'l: that a -p-;:rﬁrm.luk.uai :
i hee body is based on predicred air concen-

Ctralions il il semies :J;E'L:ssuinpl:iun;i about per-

sonal activities, The ETA risk assessment
tocused on the Maximally Expioscd Individual

_ {MEI). The hypothetical MET lives her entire:
-+ lile ouidoos at the point of highest pollulani

conceniration. Fer some power plants, no one
lives at the point of highest concentration, and
rarely does unyone live in the Same plice for 70
years. Eir.nilu..rig.r_. (e assurnplion of an entine

life lived curdoors is pessimistic because, for

mast pothitants, only a fraction of the concen- -
tration in outdoor air becomes partof air
inddoors. Thus, assumnplivs used W0 compule
MEI exposure are considered to be conserva-
tive, likehy to.overestimate rather than undnn:s-
timate SxpsuTe.

i (e MET, the FPRT analysis com- -
patted exposures for a Reasonably Exposcd
Individual (RET}. Among other differenies, the

RIT included dats on the tliroe peuple spend .

. indoors and cutdoors and the penctration of .

outdoor pollutants inside. Using data from a
survey of the muvement of Americian house-
holds, it was also assumed-that any Gne person
lived near a power plant for 19 vears, The MEL
expusure estimates al the point of ghest pollo- -
tamk conceniralion wers [ve by twelve lmes

higher ﬂmu’ thpse for the REL - -

Tu esiimale nisk, exposure must !:u: related 1w

- the toxicity of a substance. All of the risk

asscssments focused on Inng—tcrm_canmrc and
usedt standand] BPA-(ype methods (v characier-

. ek poleniial vancer risks and rigks of pher

adverse health offeots. For nencancer effeets, -
l:xpusufc i5 compared 10 the relerence concen-
tration (RIC) oo reference dose (RIDY), a level of

exposaTe derermined h';.r EPA that is cxpected to

‘have no adverse effects with lifetime exposure,
even among potentially sensilive subipopula-

FFWL? spch as children and the clderly, The

. resulting hazard guoticnt (HC)) is simply the
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3 Tozic P-u-lll.l:lun I'mn'l P'I!I'H'Ef FElll"rI.u- e

i J'H]n_‘-::ui'f::pnsufcm ﬂ:c RiC (or F'.fl‘.-j. The- *
~ H(}is not 3 probability, 1t is a ratio of dosc
the apparcntly safe lewel; its reciprocal 1= ke a

safety factor ( how many times the CXpORUTE 5
helow the safe level), E‘nrmmpnuﬂdﬂ with
.carcinogenic potential, exposure is multiplied
_ by a eancer slope factor to yield estimates of
' increased probubility of developing cuncer.

~Stundard procedures for cancer risk assessment

vield whit EPA lerms "y plausible upper
. ‘bound" 4 sk remmandmg us "the fruk risk is
. likely 1o be lower and may be eero ™ 7

1 N Risk

The risks l'r-::um puwerpiﬂm emissions will did-
fer according 1o the fuel tey use, Both EPA
aind EPRI analyzed coal. oil, and naniral gas

* plants scparately. MNatural gas is the cleanest i
fucl and cmissions from gas plants were so°
 low that defailed analysis was not condueted. .
. Not surprisingly, gas-powered plants anc .
E’EEﬂ'IJp‘l‘ﬁ'l.‘l‘l‘l‘l K I-E:'|1-I.'ITI.'II'EF_'__ Emissiony from
coals and oil-fired ]'mwcrplantt. weTe aml}mi
e cumf'uﬂjr .

The risk H.'-itir:ﬁ.'é-ﬂ:!ll.‘]'.llﬁ. show that human expo-
sures (o TIAP ermssons rom powerplints

were always well below the RIC (or RITH IL'I'!".'.

* noncancer effects. Even the MEI exposure

estimates were always less than 1054 of the -

RfC. * For the majority of compounds; MEI

3 exposures were hundreds ar thowsands of
times lower than Lhe BT, oo matler which fuel
the plant used. Both EPA and EPRI concluded

Tt powerplant TRI emissions do 50f pose i
risk of noncancer effects, even aboounting l'::u:

- exposnres 1o people living in areas Stlh_;IE:l:t o

- emissions from m*-'eml plﬂlﬁs

: T'.lm mmmlrcs 'ﬂfl:ﬁ-rlﬂl:i' S me HAPs were

cxamined: (1) individual risk, the inercascd |
- probability (above hackground) of an individ-

populaiion risk, the annual exeess number of

© 1P

| CANGCTS in jm-n::l:p.mc:i [mpl_ll.&ﬁnn.. The maxi-
- individual risk {calculated with MEI

exposure cetimates) vanod by plant fucl, loca-
tion, age and other factors. According to the -
EPA report, dll power plants had maximum
individual risks below 15107 and more thin

97 pereent had risks below ix10-f, For coul-
fired plunts, 44 had an maximem individis].
risk below Ixt07® 289 were between [x10°0
and 1x10-7+8] were between 1x1077 and _
and 2 planis had muxinuen individoal .
risk estimates belween 11075 and ix[ﬂ'j
Thee distribution of estimales {or vil-powered
uralities ims 26 with maximun individoal risk
below 1x10°5, 48 berween 1x1078 and 11077,
32 betweon lxlﬂl"'? and 1x1075, @ plants had -
mmrmm:a'r mdmdua] risk gstimates between
1x 10 and 1111]' and 2 plants were between
1107 and 1x107% The EPA repORT SUgEEStS

* that the I'i:Rh.:!'E! the average individual 1% likehy

I_[H:I to 1000 fold lower than the caleulated

maximum madividoal nsk.

v all reports, populasion sisks within 50 kilo-

melers, bused om census dila near liit_: puwer-
plunis, were very smiall. Tor exumple, even
witl all of the vomservalive assumptions, the

-EPﬁ'ﬁi;alysis concleded the upper bound risk

from all coal plants in the U5, (N = 426} was

- miox e than 1.2 tases of eancor por year,
" Increasing the radiug for analysis wel beyond

50 kibomelers ml:r:um:a‘l the estimate n!']m[mlu— ]
tion risk about - l.'ulli due to the muuh fla:gm‘
iJLI'FL.IJEIIILI'LI LLHJS:I.E'.IEIJ_ 13

- The HAT risk assessments do nol m-ulplerely
overlap the list of TRI chemicals. Several suli

stances thar utilitics will reEport under TRI wore
not included in the HAP assessments (harjum,
COppeT, mnl:,.'hrl-::num and zinc}, In addition,
several powerplant HA Ps will not he reported
under TR1 because they .:l..-:. ot meet reportmgs

_ _ : .hrnL.hmuﬂ'-.
usl develomng cancer dug to the exposure; (2) -



* 4 Toxic Polkution from Power Plants confinuend

'Hmramsmhmmmm Fﬁrmﬂw ﬂ}umrﬂrMMﬂruﬂmr n!:pugmrm
mmmlfﬁmﬂmﬁmmmmmﬂmﬁm 1§ _ gf A

: 3fru-.m over 16 billion kilowat-hours of electric-
: : ity (approximately equal to the total demand of -
x DIH.HI'I'!L_-I‘.‘I'II ﬂ'.ll:- :I.[I-I:T!I:nnt o l:l'i'.'- H ﬁ,F H.H-.ﬂ-":-. 'Mﬂ"lﬂ, NE‘-\’ H.'i]"l:T'ih]-i’l. "ﬂd "In'rli-"EEI.ﬂII.t:l ThE
-h:u:n.{."., 4 mujor eastem: uhlll.'l.r l.'urn;mmr n:n-:nﬂy BSSCRETMCTE Was mﬂ on B-'tﬂh'.ia-!d EPA I]l!ﬂl
. assessed shorl-term m:u:l hm;;iﬂ'm health nsks - u-:h m::ll.uhng mslr;uhtmn of the hypothetical
© - due o TRI air E‘.I:I:I.lSS‘.tl]:l:I.h If'rul'tl Ih:u' Iu'gt n.na]— T-'[E[ Aduie gnd c.hmn{c hﬂ?.m:l‘l;[untn:rrls and
1 ﬁ.lﬂd plants. Bﬂﬂd on 1997 Iq:rt‘.r'q.liug charae- CADCET ri.ah. WeTe -c:uImlatui with valucs ﬁrnm T
. feristics, their largest TRI emiiting plant hlrnﬂi EPA, when mel.uh-lu In the ahsence of uﬂinml_
ﬂ'l'lﬂ'lﬂt ? Ill-ll]ll}ﬂ Tons Dfﬂ:ﬂﬁ:l‘l coal dlﬂ prl.‘l- | E["J'L values, expusure ]Jmh Emm Luhﬂ'mnu

i 5.pmm Eum.n:




© . risks, to quote EPA, ..

5 Toxic Pollution from Power Planis conlinaed

. 'EPA or the American {onferenee of -

- Crovermmental Industrial Hymenists WETE u:aﬁl
TRI I:'I'I1:IEH.IEI11'-| um! risk estimates are in the l'l.}l-
levwe inge tuble.

L,n-ulnng; al l.hl: tuble; we cail HOAInE ﬂli!T ll'li!:

. TRI Ermissions columu is similar to what will
appear it the local newspaper when EPA_

~ relenses the 1998 TR1 CIMIERIONS rq:m. The:
next two cobumns show the chronic risk associ-
ated with those emissions. * At the bottom, haz-
srd guoticrits and cancer risks have been .
summeid to ::hamctcn?n: the :wmll risk from the
plant. Acute risks were also u_t.mt'saﬁi aod Ltu‘:

‘sum of seute haeard mdices was less than 0.04..- L

Alomg wilh the very low levels of risk associ-
ated with the emissions, a key insight from this

" table is the poor corrclation across chemicals

between pounds of emissions and levels of non-
caieer o cancer Tisk.

Risks in Emlteﬂ :

Few people, rigk analysts mv.‘:Jul:lni hm.':: an
‘inmitive feel for the sort. ol sk estimates in the
table. Hazard quotients near or above |, indi-
cating exposure close (o pr exceeding thse Timit
:uf' un wssuredly "sale® level, are aenarally of
COnCerT 10 regulmurs. IIEre. all HI:_}IS. arc far
- below I. The cancer numbers arc cstimatcs of -
1he uppera!:u:l-uud inerease in cancer risk duc to
exposure at the MEI level. EPA sund State.
Agencics use these sorts of nsk nurnbers in reg-
- ulatory practice all the time. In virtually every
case, 1 risk estimate less than 1X1

upencies. Ilere, all cancer risks arc below the
oo in a million benchmark, To put this risk in.
context with other involuntary risks, 1 X1r? s

4 times smaller than an individual's lifetime risk.

of Being killcd on the ground by a falling wir

* ‘craft and PO times less than the nsk of being
struck by lightning or drowning in & home bath-

mh. And remember, the true value of the cancer

& likely to be lower and

(oneing -
~million) 15 considered negligible by regulatory

ﬁiwhl:itsluwaszﬂ‘l]‘

" What l:n,-m Learh?

it I !.rug,g:alm] in u previous R.lsk in PE:tspEﬂlﬂ:

{TICRA RIP Vol, 5. No.4, April 1997) that the
assessment of risk is the appropriate approach

‘for right-to-know, The proactive approach of

the eleetric ntility industry has provided us with

.an opportunity to compare risks o TR erms-

* KOS,

“The first lesson we learn is that lange numbers
of pounds of emassions are often associated with -
very smull risks, even using very copservative
sereening melhods of risk assessment. It is

 impostant fo note, however, that cerain com-

pounds with MEI risks around 1X10°8 m the
EPA and EPRI1 harzardous air pnflu!ant unul:g,.ﬂm ;
are not mpm‘.tcrl in the TRI. These substances -

. are emitted below the reporting threshold. The

omly information that the ]'jub].il;. has received in
the past 15 piunds of- errissions. Cl&aﬂy this is
msulficient and potentially m;slaadmg. Few cit- -
izens have the means, interest ar ime to ¢nit-

. cally evaluate the necessary science to make

TRI usefinl. For facilitics, sk magi':m:;m

- eifors guided by cmissions may be coumierpro-

ductive. Efforts to reduce the largest emissions
may provide little or no benefit (o humin health

or the environment while smaller, possibly

nskier, msmm are ipnored. The selution is to

- pul f:ghl-iﬁ Jknow information on a sound scicn-

nific ﬁ:s:ntmg thmugh rigk mscs.s.mmt

'.-!mnmer Tesson | is thal du: way in which mis arc
asscssed mﬂﬂi:ﬁ When arsessing risks to

inform citizens and guide pollution prm-‘mtlun

docizions, do "conservative” methods serve any

purpose? Our poal should be duing the best job
we cam to estimale risks. For example, the.
LPRI unalysis-Tound signilicant differences -
belween maximum and reasonable exposure :
estimates and EPA suggested that the maximum

risk estimates might overstate average risk by
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100 to 1000-fold: Deliberstcly mflat-.

ing risk catimates, as in the maximum
“individual rigk :almﬂannn dives not

provide. thie best risk’ :mmnm'l.u.'al.'i'-:m 0T
management information. We must

strive to develop the muost m:iml'_iﬁmﬂy:.
- appropriste methods o guide nsk

Hﬂql:!-lh.l'l'lll.'-ﬂf Tor righi-io-kno.

Finally; it is clear that an industry that

“does its hormework 15 in much better

position to communicate with facility
netghbors and o make- sound ]:lullulam
prevention :Iﬂma'm{ﬂ For oo long,

many mndusiries have relied o the TRI
1o gunlr: their actinns despite knowl-

edpe of its shortcomings. With the

 proliferation of right-to-know programs

and proposals, we tmust pledge o bring

. science and caonfext to the discussion,

'Rﬂ'ampmg the IH.I pm-gram iy report

risk as well as muss[ms would be.a

first step. Listing risks right along with -
_lmis-s.ims waonild facilitate risk COMmmL-
'ﬂiqar'l{u'q and management. It would:

n-nr, hnwnw::r .&d:ﬁmt..*: thn: question of
compounds that might be nf"u-mm !
but aren't emitted in sufficient quantity
to trigger TRI reporting. Simply lower-

iny the reporting threshold cennot be

the solution Lo this probicm I}mmmn: ghLE o ;
would Mlood the TRI system with emis-

sions dat on even mure substances of

neglisible risk in order Lo include @ few

 that might be of concern. A much

belier solution would be a sipnificant-

- figk cutoff for repotting of all emis-
- sions, not only those on the TRI List: If

facilities caly reported emissions with
cancer risks above 1%10C or HQs
above 0,10, for example, reporting

. winild be much more meaningtil for

n:mrr_ns and company I15lr marmgﬂr-i

This system would rogisire agru-n:mr:m.. ]
on appropriatc risk asscssment methods

-and owversight to cnsure compliance, but

the result of such 2 program will be sci-
entifically sound TRI, sllowing more
honest risk commumication-and better
- misk managemenl. .



