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DATA REQUIREMENTS 'OR VALUING EXTERNALITIES -

THE ROLE OF EXISTING PERMITIING PROCESSES
AD. Lee
M.C. Bacchler
J.M. Callaway
I'acific Narthwest l_,nh()rn(t)l‘)'1
Richland, Washinglon

Stale regulators and ulility oflicials arc paying
increasing altenlion to the issucs of externalilics
associated with new clectiicily resources. A
growing number of states are requiring utilitics (o
factor externalitics, particularly residual
cavironmental damages, into their decision-
making processes for new rosources, The
asscssmant of such externalitics, whether on a
qualitative or quantitalive basis, requires
regulators and utilitics Lo acquire and analyze
wide range ol data and information. Resource
developers, whether they are utilitics or ealitics
selling power to utifitics, also will liave to collect
and provide data thiough processes specilicd by
utilitics or regulators, These requirements will
undoubtedly imposce new bhurdens on all partics
involved fu the development of clectricity
resources.

While the assessment of externalilics, or
residual impacts, will place vew demands on
regulators, utititics, and developers, exisling
processes already requive certain data and
information tat may Ml some of the data
needs Tor externality vaduation, This paper
exaines exisling siting, permitting, and other
processes and highlights similaritics and
differcnces between their dath requirements and
the data required (o value envirgnmerital
externalities. I specifically considers exisling
requircements for siling new clectricity resources in
Orcgon and compares them with the information
and data needed to value externalitics for such
resources, This paper also presents scveral
obiservations about how stales can take advantage
ol data acquired through processes already in
place as they move into an cra when externalitics
arc considered in ulility decision-making. It
presenls other observations on the similanitics and
differences between the dala requirements under
existing processes and those for valuing,
externalilics. "This paper also briclly discusses the
special case of cumulbutive impacts, And it

presents recommendations on what steps to take
in Tuture clforts Lo value externalitics.

VALUATION OFF EXTERNALITIES--STATUS
AND DATA REQUIRIEMENTS

Externalilies are those impacts of oue activily
on other activitics that are not priced in the
marke(place, According (o Bawmol and Qales
(1975) an externalily is said (o exist when (wo
conditions hold: 1) the utility or operations of
one ceconomic agenl, A, include nonmonclary
variables whose values are chosen by another
ccononmic agent, 13, without regard o the cllects
on A and 2) I3 docs not pay A compensation

cqual to the incremental costs inllicted on A,

By definition, the pesons or {tems bearing the
cosls associated with an externality absorh them
without compensation, The costs arce the resull of
impacts that can include Tairly tangible damages,
such as incrcased health care or depressed
property values, and less tangible effects, such as
reduced attractiveness ol a scenic vista, Many of
the Tatter type of tmpacts fall into the category of
non-markel valucs since they include effects on
resources and goads that are typically not bought
and sold in markels.

Electricily generation involves a wide range ol
polential and actual envivonmental impacts.
Legislative, permilling, and regulatory
requirements direetly o indireetly control certain
cavironmental impacts, implicitly causing, them (o
become inlernalized in the cost of cleetricity
generation, Electricily generation, however, olten
produces residual environmental impacts that
mecel the delinition of an externality,



Tmportiance of Externalities to Utllities and
Repulators

Ollinger (1990) supgests two reasons why
utility regulators should require and will
incereasingly requive consideration ol
cavironmental externalitics in ulility resource
plauaing. Firs(, ulility scrvice has historically been
regarded as imbued with the public interest,
Utility commissions oversee the Tulfithnent of that
obligation. Sceond, the future is likely to hold
more stringent legislative and regulatory
cuvironmental controls. Since such controls may
apply Lo cxisting tesourees, it would be imprudent
to permit utilitics lo make investments now that
would be subject later to substantal and costly
retrofits Lo meel filure, more stringent
requirements, While regulators and atility policy
makers have many options fov incorporating
environmental externalitics in the planning and
ratemaking processes, the fundamental question
they face is what is the corveel value Lo assign Lo
the uncompensated diwmages resulting from the
externalilics.

Externality viduation has the objective of
determining the total cconomic cost of the
damages imposed on sociely by a specific activity,
In the case of powcerplants, as in many situations,
this can be a difficult task for o number of
reasons. Fivst, peobably not all (he damapges can
even be identilicd. Sccond, interactions occur
wmong the pollutants and other kinds of primary
environmental disruptions caused by a powerplant,
TFor example, air pollutants from a single
powerplant interaclt with one another and may
alfeet the final damages caused, Third, it is
unlikely that speceilic individuals can be identified
who will be damaged by the plant and unlikely
that the extent of their damages can be predicted
accuralely. This issuc leads Lo considerations of
risks and probabilitics, rather than delcrministic
predictions of the actual damages that will oceur,
Faurth, environmental externalitics should not be
considered only during the clectricily gencration
process, but duting all stages of whal has been
termed the "luel eyele,” or all steps leading up Lo,
during, and alter clectiicity generation from a
plant throughout its life cycle (Callaway and
Currie 1989). In actual practice, approaches have
been simplilicd for valuing externalitics in the Tace
ol such inposing dillicultics

e

Valuution Approachies

Buchanan (1990) identifics three general
approaches Tor valuing externalitics, One
approach is the complele listing and quantification
of cconomic costs associaled with cach type of
damage causcd by the residual environmental
clfeets, This is typically (he most diflicult and
complex approach, ‘The second approach is
determining the cost to miligate cach residual
effeet. And the third approach is determining the
costs of placing controls on the source that would
prevent residual impacts, This approach is usually
the least difficult and complex,

Using, the thivd approach, quantilying control
costs, relleets the assumption that the marginal
costs socicly has clected to impase through
cission (and othdr environmental disruption)
repulations cqual the marginal benefits that
sociely reccives fvom avoiding environmental
damages. 10 pollution control regulations were
driven strictly by cconomic oplimization crileria,
(hen the marginal cost ol the required controls
woudd cqual the marginal benelits of reducing
cmissions by one additional unit, Under these
conditions, the marginal vilue of the residual
damapes associated with an externality would be
simply the marginal control cost. There arc,
however, many obvious and not so obvious
reasons why (his approach is unlikely to give an
accurale estimate for the value of residual
damages.? Nevertheless, lor practical reasons this
approach has been used in almost all cascs by
states that have allempled to value externalilics so
far.

Experiences of Key States

Three stales have (aken the lead in specilying
numerical values to be uscd by ulilitics in valuing
cnvironmental externalilics: New York,
Wisconsin, and Vernont (Foley and Lee 1990).
Wisconsin and Vermont use a simple adder (o
account for the dilferences in externalilics
produced by dilferent resources, such as
combustion and non-combustion (demand-side
management) resourees,

Other slates have taken various steps o
address powerplant externalitics. Without
preacribing exactly bow (o proceed, Oregon has
ordered utilitics o consider external costs when



they are cvalualing the cost-cllectiveness of
allernative resources. Although California has no
mechanism in place yel Tor ulilities to follow, the
state has conducted the most comprehensive
analysis of the issucs surrounding the valualion of
externalitics,

I addition (o stale activitics, the Bonneville
Power Administration (Bonneville) has made
sighificant progress in addressing externalitics,
Sceminal studics sponsorcd by Bonneville have
allempled to quantily the damages associated with
cuvironmental impacts (for example, ECO 1986).
Tn a resource acquisition planned for Tall 1990,
Bounneville will include the costs associaled with
cuvironmental externalitics (BPA 1990) in
accordance with the guidelines pravided by the
Northwesl Power Ilanning Council (NWPPC
1980).

Ol all the states, New York, through its Uublic
Scrvice Commission (NYPSC), has pance the
farthest in preseribing a quantification approach
and the paramelers thal will be used,
Massachusells has developed a similar approach,
but there the utilitics have taken the lead in
making il operational. The approaches used in
both states rely ona point system that assigns
scores (o various cavironmental externalitics. 1n
New Yaork, air, water, and land impacts arce
included. The NYPSC has identificd several
atlributes ol cach (ype of impact (hat are Lo be
assigned points depending on the magnitude or
qualitalive measure of their severily, Weiphts arc
assigned (o cach allribule based on 1) the relative
cost ol controlling or mitigating cach atlribule or
2) the damages attributable to the residual
impacts. The weights are multiplicd by (he points
[or cach atiribute, and (he resultant scores arc
summed for cach proposed resource. For air
emissions, the NYPSC derives appropriate weights
bascd on pollution control costs cstimated lor coal
plants.

Though many states have started (o addiess
externalilies in ulility resource planning and
acquisition, approaches so far have Leen quite
simplificd. As a result, many deficiencies, such as
those listed below, remain in the current
approaches:

o No approach has looked at the entire {uel
cycle, This gap may be citical for some
FESOUrCes,

o In state approachies, the cllects of geographic
location an impacts arc accounted for only on
a limited basis, il at all,

o Lille recognition is given to the Tact that
marginal and average impacts dilfer and both
values are subject to change over lime,

o Cumulative cileets have not been explicitly
incotporated.

Comprehensive valuation of environmental
externalitics would improve upon existing
valuation processes by filling these four gaps.

Exteenality Valuation Inforamtion Needs

The purpose ol powerplant chvironmental
externality valuation is (o place an economic value
on the damages that a powerplant will cause, aller
all required control and mitigation mcasures have
been implemented, Valuing the resulling
externalitics requires analyzing several sleps in a
complex process. This process (ypically consists of
lour sleps,

The Tirst step is the primary disruption (o the
environment, This step includes (he release of air
pollutants, discharge of water pollutants,
disruplion of a scenic visla, and so on,

The sccond step involves the linkage belween
the primary disraption and affected systems, In
the case of air cmissions, this step may include
dispersion of the plunie from a powerplant and
the chemical reactions in that plume that convert
initial pollulants or precursors into the pollutants
that alfeet humans, animals, materials, production
processes, cle,

The thitd step is the actual elfect of the
environmental discuption on affected systems aud
their responses, Such cffects and responses
include physical damage lo malerials and
arganisis, health dimages, changes in market
prices, and changes in behavior,

The final step is the translation of the cffeets
into quantilicd cconomice cosls.
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Each of the [our sleps requires analysis and
quantificalion. Muodels have been developed for
several externalilics to characlerize these steps
and quantily (heir ¢lfects. i all cases, dala,
information, and models used should be specific
to the powerplant and localion being considered.

For all resources, information should be
obtained on land use, lish and wildlife, water
quality, air quality, and solid and hazardous was(c
impaets, Primary impacls (such as pollutant
cmissions) noad (0 be delermined for cach
resource, in cach of (hese impact arcas, as the
first step in quantifying the ceonomic costs of
resultant externalitics,

Additional information and data may be
required for specific resouree types, For example,
municipal solid waste plants might produce certain
air pollutants that would not be produced by other
powerplants, ‘

In addition, it may be important to obtain
mformation on additional stages in the fuel cycle
lor specific powerplants, For exatmple, potential
impacts during decommissioning of a nuclear
powerplant may be significant; < /hercas, they
might be negligible during decommissioning of
mauy other powerplnts,

Using Information from Other Sitiap/Permitting
'rocesses

New powerplants arc subject to numerous
approvals prior to construction and operation,
Table 1 shows the variation in peomil
requirements for 12 types and sizes of new
powcerplants in Orepon. The requitcment . range
from three possible or probable permils for a 10-
MW photovoltaic plant (o 14 permits far a 50-
MW geothermal pland,

xisting permitting and other processes can be
usclul sources ol information for valuing
externalitics, The ramainder of this paper looks
in more detail al what the pernitling
requirements are in a sinpgle state, with the intent
of identilying potential sources ol information for
externality asscssments and paps in those sources.
Recognizing potential overlaps and paps in the
data required by dilferent processes is the fist
step in developing a coordinated approach that

can minhmize the burden on resource developers,
utilities, and 1egulators alike,

EXISTING VERMITEING AND SITING
REQUIREMENTS IN OREGON

Weruse Oregon as an example (o illustrale the
kinds ol information typically required by existing
permilting and siting processes, Reguirements
will vary by state, however, so other states need Lo
be studiced on a case-by-case basis, The
information presented here is limited to
requirements al the powerplant sile; therelore,
information on other paits of the fucl eyele is not
prcscnlctll3 Impacts lrone nongencraling stages in
the fucl eyele tend to be more gencrice, anyway,
and often do not require site-specific asscssments,

The following discussion is based on
Headrickson et al, (1990) and sources discussing
specific regulations and requirements, I Tocuses
on pencral environmental and siting sequirements
first; then discusses land, air, and wader
requirements; and finatly, discusses requircments
that are powerplant-specific,

The Councit and Bonneville

Qregon and other states in the Pacific
Northwest are greally influcnced by the activitics
of the Northwest Power Planuing Council
(Council), The Council was established by the
Pacific Northwest Electric Pawer Planning and
Conservalion Act (Regional Act) to “set Torth a
pencral scheme for implementing conscrvation
measures and developing resourees .. with due
consideration by the Council Tor (A)
cnviconmental quality ... Jand] (C) protection,
miligation, and cnhancement of fish and wildlile
and related spawning grounds and habitat .., "
The Council’s policies are directed primarily at
Bonneville, the repio.’s federal power-markeling,
apency. Bonneville, which supplics 48 percent of
the region's power (Bain 1989, p. G9), has a major
influence on the entive cleetricity-gencraling
system in the Pacific Northiwest.

As noted carlier, Bouneville will conduct a
compelitive acquisition for new gencration
resources in the fall of 1990 (BPA 1990). Given
tonneville's federal status, this acquisition will
trigger the cavironmental review requircments of
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NIEEPA, the National Bovicoumental Policy Act
(sce following discussion). A wide range of
chvironmental data and information will have (o
be abtained on praposcd gencralion resources
under the NIZPA requitements, Tn addition, (he
Council has spelled out a 10-step process that the
Bonneville Administrator is Lo use Lo quantily all
cnvironmenlal externalitics directly attiibwtable (o
a resource (NWPIC 1986).

The details of the methods and data Bon-'
neville will usc o asscss externalitics are not
available al this time, Clearly, however, resources
developed in Qregon under this acquisition will
have Lo meet both the NEPA data requirements
and (he requircmcnts of Bonneville's externality
asscssment process, '

NETA

NLPAis the basic national charter for
protecting the envivowment, s requircments ase
dirceted specifically al federal agencics, bul ils
implententation has led (o requirements likely to
alfect new powerplants in cvery state, NIEPA
requites federal agencics lo prepare an
environmental inpact stalement (I218) Tor major
federal aclions significantly alfecting the quality of
the environment, An IS is not a permil, but can
be the major process to reveal and address
polential environmental impacts. An LIS is a
detailed report comparing environmental impacls
of alternative options for achicving specific
purposes and needs. The need for an EIS can be
tiggered through actions related to siting a
powerplant, such as issuance of a Tederal license
ac permit, transler of federal lands, or federal
financing,

Though many states do, Oregon dacs not have
a stale eavironmental policy act (o implement
NEPA, In Oregan, NEPA s applicd only when
lederal agencies or funding are invalved, which is
often rue of large-scale hydroclectric plants and
genetators, such as geothermal plants, thal aic
located on federal hand,

Perhaps the most important step in the NEPA
process is choosing which cnvironmental impacts
to focus on. Al powerplants are likely to result in
some environmental clfecls, The nature and
magnitude of these elfecets is very much dependent
on speciflic project features, such as the Tuels and

technologies employed and the location of the
project, NIZPA stipulates that all significant
environmental elfeets must be assessed. NIEPA
stales thal significance reguires consideration of
both the context and the fntensity of an impact (40
CIFR1508.27). Inlensily refers Lo the severily of
the impact, ContextCmeans the sctling in which
the impacl occus,

Tn judging which impacts are significant and
clearly insignificant, decision-makers niust
consider a number of Tactors when asscssing the
intensily of an impact within its unique conlext,
Uncerlainty of intensity or conlext is usually
resolved by assaming a reasonably foresceable
extreme (Allon, Dowly and Schmidt 1989). A
great deal of scientific wneettainty or substantial
controversy aboul an impact ends to bring about
a conclusion of signilicance, Other factors that
should be consider=d include potential elfects on
huntan healthy possible clfcels on unigue
peopraphical features, such as nearby cultural or
historic resources, parklands, prime farmlands,
wellands, or wild and scenic rivers; whether
scemingly insignificant individual actions vesult in
a sipnificant impact when taken cumulatively; and
potential adverse clicets to endangered or
tircatened specics,

Thus, NEPA assessments are comprehiensive
in their teatment of environmental cffects,
However, specific infprmation necds are
dependent on site and plant characteristics,
NEPA requires the infonmation to complete an
asscssiment {o be the best available, 1T
information thal is cssenlial to making a reasoned
decision is not available, but the costs of obtaining
it arc not exorbitant, federal agencies are Lo
include the inforntation when preparing an 121§
(40 CFR 1502.22).

Another key NWEPA provision is the
requirement fo include cumulative impacts in
environmental impact asscssments, NEPA
regulations define cumulative impacts as those
that result fram the incremental impact of an
action when added to impacts of other past,
present, and reasonably foresccable future aclions

(40 CFR 1508.7),

The regulations go on o stale that
"Cumulative impacts can resull rom individually
minoe but collectively significant actions taking



place over time” When evaluating proposed
cnergy projects, analyses of cumulative impacts
may require three perspectives:

o ‘The inclusion of all present and polential
cmillers or polluters in relation (o a pacticular
resource (e.g., new powerplant).

o The inclusion of all portions of the Tucl ¢yele
related (o the generating plant, rather than the
generating potlion only,

o The inleractive impacls belween a new
powerplant and the existing power gencration
system, For example, in the Pacilic Novthwest,
the development of new thermal plants is likely
to alfeet the operations of the Columbia River
hydro systens; thus, Bonaeville's 12185 include
analyses ol systeme-wide impacts,

An E1S may be structured to incude an
analysis ol the value ol cnvironmental
externaliics, NiZPA does not specifically address
externalitics, bul E1Ss are currently being
prepared that incorporale these values, NEPA
stales that i€ a cost-benelit analysis is relevant o
choasing among chvironmentally different
alternatives, such an analysis shall be incorporated
by refercnce or appeaded (o the document (40
CPR 1502.23). When such an analysis is
prepared, the IS must contain a discussion ol the
relationship between the analysis and any analyses
of unquantificd impacts, values, and amenitics.
However, comparisons of varying alternatives
within an EIS need not be displayed in a
monclary cos(-benelit analysis and should not be
when there are impaortant qualitative
considerations (40 CI'R 1502.23).

Powerplant Siling Laws

Many of Qregon's cavironmental impacts data
requirements are iimposcd througl the gencral
siling process, In Oregon, the need for a
powcerplant site certificate is Uipgered when a
powerplant with a gencerating capacily greater than
25-MW or solar 'collecting lacilitics covering more
than 100 acres of tand are going o be
constructed, For copgencration plants fired by
agricullural or wood waste, a cerlilicate is
required i the plant has a capacity of 50-MW or
mare. The certificate is issued by the Oregon
Lncigy Facility Siting, Council (EFSC). The

LN C hmplements a one-stop siting process for
encrgy facilities. Througlh this process, a wide
range of issves is addressed fncluding public
health and salely, water tights, socio-ccononic
impacts, cnvicommental impacts, historic and
cultural resource impacts, and others, 1o
accordance wilh the one-slop requirement, all
other stale and loeal agencies must issue the
appropriate permils, licenses, and approvals once
the LESC has issucd its sile certificate (Bain 1989,
N 7).

Chapter 345 of the Oregon Administrative
Rules (OAR) presents the rules Tollowed by the
JIFSC, QAR 345 Division 40 provides guidance
to powerplant developers by specilying arcas of
the state that are "suitable,” "less suilable," and
"unsuitable" Tor powerplant siting, Arcas are
calegorized both according to whether they meet
cerlain eriteria and arc in specilic regions of the
state, These specilications, along with BIFSC's
one-stap siling, mission, alleviale some of the
potential burdens on developers,

Far large powerplants (inore than 200-MW),
excepl combustion Gubine ard geothermal plants,
proposers must file a Notice of Intent (NOT) at
least 12 months before making a sitiog application
(OAR Ch. 345, Div. 20). The NOT includes plant
focation, land arca, status of decisions regarding
filing for the site certificate and constiuction
permits, plans for a study of environmental
tpacts, and (he sources of cooling water, The
NOT also partially addresses the fuel eycle by
requiring a description of the method for disposal
of waste hical, wastes, and speot nuclear fuel,

—_

The actual site permit application varies by
powerplant type. For biomass and fossil-fucl
plants, applicants must subait, among other
information, the foltowing (OAR Ch, 345, Div,
11):

o a description of the lacility

o a deseription of the site and cxisting,
chvironment

o a desaiption of construction and operation
processes and (heir attendant cnvironmental
impacls




o a deseription of required decommissioning or
wasle disposal sites and methods,

As i the NOJ, the requiremcents inelude stages in
the el eyele other than just constiuction and
aperation,

Por uuclenr plants, similar tequirements apply,
In addition, the applicant must provide a cost
analysis thal includes mitigation costs lor
ideatifinble social, health, safcely, and
cavironmental impacts (OAR Ch, 345, Div. 76).
Nuclear plants also wre required to develap a plan
for decowmissioning in accordance with Nuclear
Regulatory Commission rules (OAR Ch, 345, Div,
20).

The most detailed requiretients are specificd
for hydroclectric and geothermal plants, These
are discussed in laler seetions,

Land Use Approval

As most states, approvals related Lo Jand use
in Qregon otiginate primarily at the locud level,
Oregon is fairly unique in thet the Oregon Land
Counservation and Developme ¢ Commission
(LCDC) plays a signilicant role in establishiog
overall Tand use policies that can aflect powerplant
siling,

In Oregon, cach county is required to have a
comprehensive land use plan, "Fhe Tocal plan must
be consistent with the 19 Statewide Planuing
Goals (ODOIL 198S). Once goal requires an
inventory of 12 resources, including lands for open
space, wildlife arcas and habilats, historic arcas,
and cultural arcas. Conflicts between protection
of these resources and other uscs must be
identificd and resolved. Other goals concern
specilic areas such as estuaries, beaches and
duncs, and coastal shorelinds, Local governments
are (o (ranslate these goals into implementing
ordinances regulating land usc,

Local land use permils require reviews Lo
cusure protection of public health, safely, and
general wellare; Lo comply with statewide planning
poals; and to comply with city or county
comprehensive plans, Local goveraments are
required to consider special purpose zoning, such
as historic preservation siles; water quality; soils
suitability; fish and wildlife; and noise. Although

requirements vary by county, the processes used
by cach county (o ssue required permits are likely
fo identify most of the fand impacts that would
fiave to be anadyzed Lo agsess powerplint
externalitics.

Powerplants and appurlenances on federal
fand, however, are nol typieally subijeat to local
Iand use requirements, When powerplants or
associaled lacilitics or secese roads are Lo be
conslrucled on federal land, the agencey
administering the land wmust approve, The
appraval may be through o use permit,
authorization, lease, ov an casement, Tlhis process
is one mochanism {or Giggering the NEPA
requiremcuts,

Clenn Ale Act Requirements

The Clean Alr Act reqguives the ULS,
Environmentad Protection Agency (BPA) (o
establish national primarcy and sceondary ambical
abr quadity standaeds for air pollutants "which may
reasonably be anticipated to cadanger public
health or wellore® (Clean Aie Act), Amblent air
guality standards have been established {or several
nir pollutants produced by powerplants, States
are required under the Act Lo elassily arcas lnto
one of three eategotics, by pollutant, depending
on whethier pollutant levels are worse than the
primars o secondary stindards, are better than
the standards, or cannol be cassificd because of
insullicient data or fnlarmation,

States are required to develop state
implementation plans (SIPs) that provide for
altainment of the national standards, States are
permitted o develop reguirements that are
stricter than the national oncs and Oregon has
done so in some arcas,

Under the Clean Air Al requirements, four
permits could be required for a new powerplaut:
1) a stale emission permit, 2) a noaatlainment
permil, 3) a prevention of sighificant deterioration
permit, and 4) a permit for construction approval
under a program related to hazardous air
pollitants for which no ambicent air quality
standard is applicable.

Nonattainment permits ave required for new
plants proposed Tor arcas where ambient air
standards are nol being met. One condition of




these permits is vse of emission countrol
designated as providing the lowest achicvable
cmission rale (LABR), Le., the most stringent
cmission Himitation in uny SI0Y A prevention 'of
significant deleriorntion (PSID) permit is required
for proposed powet plants in arcas that mect
ambient air standurds, This permit requires the
applicant to employ the best available control
technology (BMACT), which is basically (he best
control, given considerntions of cost, encrgy, nod
environmental fmpacts, The peemit also requires
a Taitly comprehensive analysls of the probable air
quality, visibility, soils, and vegetation impacts of
the plant il wreas sueh as national paks or
wilderness arcas may be allected,

In Qregon, any person fntending to establish o
new or modilied source of air contaminant
emissions must oblain an Air Conlaminant
Discharge Permit fron the Departiment of
Environmental Quality (DEQ) or a loceal air
pollution agency (OAR Ch, 340, Div, 20), Specilic
information requirements for this permit vary
depending oa the quantily and type of pollutants,
and the plant location, The Tolfowing information
is generally required frone applicants:

o a deseription of the nature, location, desipgn
capacily, and (ypical operating schedule of the
source, including specilications and drawings
showing its design and plant Tayoul

o an estiniate of tie amount and type of each air
contaminant emitted by the source in terms of
hourly, daily, scasonal, and yearly ralces,
showing the caleulation procedure

.

o a coustruclinn schedule

o information needed (o determine that BACT
or LAER technology, whichever s applicable,
waould be applicd

o when needed, an anslysis of the air gualily
and/ar visibility impact, including
meleorological and topographical data, and
specific details of miodels used

o when needed, ananalysis of the air quality
and/or visibility impacts, and the nature and
extent of commercial, residential, industrial,

and other sowcee cmission growth in the

allected aven that has ocenrred sinee January
1, 1978,

Alr qualily/visibility analyses are required
when sources exceed precstablished cmission rates
lar specilic pollutants (OAR, Ch, 340, Div, 20).
These rales range from 100 (ons per year of
cathor imonoxide to 1 ton per year of viayl
chlaride, ‘The regulations do not cover carbon

dloxide, 1 modeling demonsteatos (hat eniisslons

would exceed significant rates, thea BACT must
be cmployed, 11 the souree still does nol meet the
standards, o more detailed analysis ol cuiissions
may be used (o detmonsteale complinnee, 171 s
clear that the standards will be exceoded, the
developer may challenge the requirements and
conduct his or her own risk agsessmcenl, However,
thig last step has rarely been invoked in Qregon,

Issiing o new permit may require a public
heating, For energy facilitics, the heating may be
consolidated with the hearing requirements for
site cerlification conducted by the Oregon BISC,

Clesnn Water Act and Otlier Water Pollution
Regulrements

The Clean Water Acl (CWA) authorizes
federal and state control of pollutant discharges
into ULS, walers and municipal sewer syslems, In
Oregon, a person responsible for such discharges
must oblain a permit (CWA Scction 402) from
the Oregon DEQ, Waler Quality Division,
Specilic standards must be mel to oblain such a
permit, The techuology-based standards rellect
the nature of the pollutants. For conventional
pollutants (suspended solids, fecal coliform, oil,
ete)), best pollution control technelogy (BCT) s
required, BCT is defined in leems of costs and
benelits. For toxic and nonconventional
pollutants, best available control technology
cconomically achicvable (BAT) is required,
Delinition of BAT is hased on considetations of
cosl, but not cost-benelit analysis,

In Qrepon, the DEEQ has established 19 waler
basing with (heiv own waler quality goals and
regulations, Penmils are considered on a case-by-
case basis, and (he size of the reeciving stream is
considered (Miles, Craip, and Greene 1984), The
DEQ uses standard peemit application forms
developed by the BPA, Form 1 requests gencral
information about the facility including, its



losation, « topographic map extending no lenst one
mile past the property boundarics, sud
characlerigtics of the discharge. Applicants for
powerplants thal discharge process waslewaler
must complete TForm 2D, The Tollowing is part of
the information and data requiced:

o location and name of water body receiving the
discliarge

o operations thal contribute to cach point
source, average Nows, and treatments applicd
to cach wastewaler

o [requency of discharges, maximum and
ntinimum fJow rates, nind duradon

o maximum and avernge flows of specific
pollutants including biochemicai oxygen
demand, chemical oxygen demand, total
arganic carbon, total suspended solids,
ammonia, and ptl

o maximum and average lows of neacly 150
olher pollutants, i present

o a listing of (ogic wnd hazardous pollutants,
from a list of over 350, which are expected Lo
be discharged,

For powerplants (hal discharpe only
nonprocess waslewater, such as noncontact
couling waler, applicants must complele Form 21,
This form requires in part the Tollowing
information:

o location and name ol recciving walers
.

o ntaximum mass and concentration in effluent
ol biochemical oxygen demand, Ltowal
suspended solids, total residual cllorine, oil
and grease, chemical oxygen demand, tolal
organic carbon, ammonia, discharge flov: ptl,
and winter and summer lemperalures

o description of scasonal and intcrmiltent Nows
o deseription of treatment systems,

These data requivenents are faidy compre-
hensive and should be adequate Tor the initial step

in valuing waler-related externalitics, that of
quantiflying relevant discharges. THowever, the

lnek of modeling or risk nasessment requirements
i the standurd permitting process meang that
little other Information is produced for valulng
uxlertaiilics,

Latentional discharges o gravundwaler are
tegulated primarily by the foderal Underground
Injection Control (UIC) Program (Seetion 1421 of
the Safe Dednking Waler Act). Under the Act,
BPA has issued regulations for undergrotnd
injection programs tat are administered by
Oregon, primarily by the DIZQ,

Fisally, a permit is required from the Army
Corps of Bagineers for dams or dikes constructed
in navigable waters (see later discussion), 10 a
hydroclectric project s licensed by FIERC, the
requirements arc usually included in the FERC
license, Por projects exempt from the FTERC

process, the Corps requires i separate peemil,

Other factlities associated with powerplants may
require FIIRC licensing if they ace in ov alfeet
navigable waters, Tu addition, discharges of
dicdged or (il materials generally require permits
[rom the Corps,

FERC Certiliention of Qualifying Facilities

Sections 201 and 210 of the Public Utilitics
Regulatory Policies Act (PURPA) creale o special
class of power generaling facilitics designated as
qualifying facliitics (QFs). QP arc typically
cogeneration facilitics and small powerplants,
PURDPA cxempls such facilitics from scveral
federal acts and most state public utility
repulations,

In turn, however, owners of hydroclectric QUs
anust provide special information to the Federal
loergy Regulatory Commission (FERC).
Developers must submit an Environmental Report
that includes the following information (1§ CI'R
Ch. 1, Sec, 4.41():

o a deseription of federal and state
recommended measures to protect and
improve water qualily; an explanation of why
any measures were rejecled; and a desceription
of the applicanCs altcrnate measures

o a description of groundwaler impacts and
measures proposcd (o mitigale them.



In addition, the applicant must subunit information
cssentially the same as that discussed iu the
following scction on FERC hydroclectric licensing,

Licensing of Hydroclectrie Facilities

FLIRC imposces special requircments on
hydroclectric gencrating plants. The Federal
Power Act requires developers of hydroclectric
lacilities that do not qualily for an exemplion (o
oblain a license from FIERC prior Lo construction,
The applicant musl prepare a detailed
environmental report, and FERC will normally
prepare an EIS for newly construcled

hydroclectric facilitics.

For hydroclectric plants of greater than §-MW
capacily regulated by FEERC, applicants niusl
submit detailed information on the project,
Permit applicants wust provide the Tollowing
enviconmental information required (o asscss
environmental impacts (18 CER Pait 4, Subpart

E) .

o the Jocation and description of the relevant
wiler body

o minimum, mean, and waximum stream flows
al plant intake and a description of the
bascline wider quality

o a deseriplion of the affected environment

o conslruction and operalion impacls on water
quality including quantification ol clfccls on
downstream temperalure, turbidity, and
nufricnts ‘

o miligalion and cnhancemenl measures
proposed lo address water qualily impacts

o a report on fish, wildhfe, and botanical
resources

o cxpected impacts on fish, wildlife, and
botanical resources

o miligation, enhaucement, and protection
measures proposcd {or fish, wildlile, and
bolanical resources and the costs ol mitigation
measures

o simile information on historic, archeological,

vecrcational, and acsthelic resource impacts;
‘sociocconomic impacts; and miligation
MCagures

o a deseriplion of current and proposcd land
usc,

Similar, but less detailed, information is required
Ly FERC for smaller hydroclectric plants,

Ior dams localed on navigable waters, a
permil must be sceured from the Army Corps of
Fogincers. A scl of policics applics to the permit
requiremicuts includiog the following (33 CPFR
Part 320.4):

o Trabable tmpacts, including cumulative eflccts,
must be evaluated,

o, The evaluation must consider ceonomics,

" acsthetics, general environmental concerns,
wellands, lish and wildlifc, land use. and water
qualily,

o Miligation is decmed Lo be an important part
ol the review process and it can include
avoiding, minbmizing, rectilying, reducing, or
compeasating for resouree losscs.

Under the FERC regulalions, proposcrs also
must consult with all appropriate federal and state
agencics belore applyiog to FERC, In Orcgon,
the applicant must consult with the Oregon DEQ.
The applicant must also explain the proposcd
project's consistency with relevant state, local, and
regionan plans including the Northwest Power Plan
and the Columbia Basin Fish and Wildlile
Prograni. As noted, exemptions and reduced
requircments arc available (o applicants proposing
relatively small projects.

Federal law requites FIERC hydroclectric
licensees to comply with state waler laws. Oregon
has developed extensive, comprehensive policics
and requirements for hydroclectric development,
This is one arca in which Oregon is quile unique.

Orcgon has taken several steps to coordinale
activities related to hydropower projec!s, The
Stralegic Waler Management Group was
established in 1985 1o coordinate state responscs
to FERC hydroclectric actions. It comprises

vy e



representatives [rom state agencics such as the
Water Resources Department, Departiment of
Fish and Wildlife, ODOII, Economic
Dcvelopment Departinent, Departracal of Land
Couscrvition and Development, Department of
Torestry, and others. One dutly of the Group is
moniloring applications related to hydroclectric
projects. A Ilydro Task Force was also cicated (o
casure that other relevant stale ageicy concerns
arc brought up. The Task Force also scrves as
stall to the Group on FERC project licensing
malters (Bain 1989, p. 104-105). The Task Force
has ingtituted a process Tor stale approval of new

projects (hat oullines the steps developers must
follow,

The Waler Resource Commission develops
relevant policics and the Waler Resources
Depactment (WRD) implements them, These
palicics alfeet the dala requircments and ‘
procedures of the EFSC inits powerplant siting
aclivitics.

Oregon law scls stringenl minimum conditions
for siting hydroclectric plants, including the
following, (NIZRA 1990, p. 25):

o a project cannol be approved thal may result
in mortality or injury (o anadromous salmon
and steelhicad resotrces exeept when the
applicant proposes Lo modily an existing facility
to restore or enhance anadromous fish
populations within that river systcm

o any hydroclectric activily shall be consistent
with the Northwest Power Planning Council's
Columbia River Basin FFish and Wildlile
Program for the protection and cnhancement
of regional fish and wildlife resourecs

o (he project may cause no net loss of wild game
fish or recreational opportunitics unless
proposcd miligation mcasures are approved

o walcr qualily, wildlife, scenic and acsthetic
values, historic, and other sites shall b,
maintained or enhanced,

Cumulalive impacts arc considered in (he case
of hydroclecetrie facilitics. 1T the LFSC delermines
that pending, approved, or existing hydrocleelric
Tacilitics could have cumulative impacts, it must
conduct a consolidated review of the applications.

Resources covered in the review include
anadromous sa'mon and steelhead; reercational
opporlunitics; waler qualily; soils; scenic and
acsthelic values; wildlife; (threalened or

endangered specics; wellands; agricultural and

forest lands, cte. 1M cumulative impacts arc
probable, then the EFSC must conduct a study of
individual and comulative impacts. 1 the impacts
violale minimum standards, (hen the EFSC
refuses onc or more pending Tacilities until the
impacts are below the minimum standards (OAR
Ch. 345, Div. 79).

Geothermal Resourcee Permitling Reguivements

The Tederal governmen( has special provisions
for geothermal resource development on federal
Lands, Under the Geothermal Steam Act of 1970
the Department of the Toterior (DOI) is given the
authority (o exceute leases for geothermal
resource development on most federal lands. A
permit is required for exploration prior to
exceution of a lease and specilic rules arc laid out
for all stages of development. Many ol the rules
focus on covironmental impacts (43 CFR Part
3260).

The DOPFs Burcau of Land Management
prepares an Environmental Assessicent (EA) (hat
includes a description of the project, evaluation of
the environmental impacts, descriptions of
alternatives, and mitigation measurcs applicd.
The information in the EA s used to determine
whether an E1S is required. The Jessee may be
required to provide data on the quantity and
quality of the geothermal resource and water,
including heat and fluid Mow data, The lessee is
required (o submit for approval an operation plan
that identifics arcas of potential disturbance;
methods lor waste disposal; a deseription of
cavironmental proteclion measures; and provisions
for collecting, data on cxisting air and water
quality, noise, and ccological systems.

In Oregon, in addition (o the EFSC's general
powerplant siting and permitling requircments,
perniit requirements exist for drilling geothermal
wells on non-federal Tands, Drilling, permils must
be obtained from the Department of Geology and
Mincral Industrics (DOGAMI) for cerlain
resources (high-temperature resources or deep
wells), TFor wells not regulated by DOCAMI, a
groundwater appropriation permit must be
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obtained from the Oregon Waler Resources
Commission (NERA 1990, p. 29).

Geothermal well drilling permit applications to
the DOGAMI must include the following
information (OAR Ch. 632, Div, 20):

o location and clevation of the Moor of the
proposed derrick

o cslimale of tue deplhs to be drilled
o nalure and characler ol the resources sought
o other information as may be required.

The DOGAMI circulates the application lo
scveral other stale agencies including the Water
Resources Department, DEQ, Departinent of Tish
and Wildlile, Dcpartment of Land Conscrvalion
and Development, and ODOE (NERA 1990, p.

A permil is also required from the DOGAMI
il reinjection is planncd, Conditions on the
permit include that reinjection shall not pollute
slale walers, creale a public nuisance, impair
benceficial water vses, or degrade the habital of
aqualic life, The permit requires an explanation
of the system used; a map; Huid characleristics
including quality, quantily, chemical contents,
reactivity, toxicity, and temperature; and
characteristics ol the injection zone, hydrology of
the surrounding arca, and subsurlace maps (OAR
Ch. 632, Div. 20). Reinjection requircments arc
bascd on federal regulations (40 CFRR Subpart D,
Scc. 146.34). '

Sumimary of Qregon Reqguirements

Table 2 summarizes the preceding discussion
of information collected in Qregon that could be
uscd to analyze externalitics, The table depicts
information colleeted through both state and
federal processes. Requiremients relaled to waler
and air covironmental impacts in Oregon derive
largely from federal Taws, For Tand impacts,
Orcgon has comprehensive statewide land use
policies that arc implemented at the local level,
The existing requirements are likely to produce
cssenlial data for defermining the amount of
primary eaviconmenlal disruplions associated with
cxternalitics, bul in only cerlain cascs will they

produce data and information relevant o other
sleps in the process required to value externalitics.,

CUMULATIVE IMPACTS - A SPECIAL
CASE

The analysis of cumulative impacts descrves
special altention here becauso il cuts across
scveral issucs related to the valuation of
externalitics and corvesponding data
requirements.’ As (he previous scetion illustrates,
cumulative impacts are ool addressed in a
comprehensive and consistent way in Qregon and
probably most other states. This section brielly
discusses (he role of cumulative impacts in
cxternalily valualions.

Intuitively, pollution controls on new flacilitics
should be tightest in regions where existing
pollution levels are the highest. The Clean Air
Act and Clean Water Act exemplily this coneept
through their ticred control technology
requirements. For example, the Clean Air Act
requires use of best available control technology
in altainment arcas, bhut requires control Lo the
stricter lowest achicvable cmission rale in
nonatlainment arcas,

This approach can be justificd on theoretical
grounds as illustrated in Lee et al, (19‘)())(' for air
pallution, The theorctical argument is basced on
the assumplion that environmental impacts should
be controlled to their cconamically elficient level,
taking into account both control costs and the
damage costs of uncontrolled impacts. Marginal
control costs incrcase and the marginal benelits of
cach additional reduction in covironmental
damages decrease as lghter and tghter conlrols
arc imposcd. To salisly the cconomic cfficicncy
crilerion, controls should be required up to the
point where the marginal control cost cquals the
marginal benelits of reduced damages. For a
single powerplant in isolation, the interscetion of
the marginal control cost curve and marginal
benelits curve Tor that plant delermine the
oplimum control level.

When all existing sources of cavironmental
damages arc taken into account, however,
different requirements emerge. For cxample, in
the case where four identical powerplants exist
and a fifth is being added, the combined marginal



TABLE 2,

Component ol Valvation

Bascline conditions

Quantitles of primary
disruptions

Linkage of disruptions to
affected systems
[iffects on systems

liconomic impacts

Ifuel cycle

Cumulative impacts

Availability of Data and Information in Oregon for

‘e of Resource

Valuing, Bxternalitics

Land

Yes; through focal
permils

Yes;, through local
petiails

No

Somie; tiraugh local
permits

Nao

Some; through local
permits

No

Waler

Yes, for hydro plants;
throcgh state and ledernl
requirements

Yes; through state and
federal requitements

Yes, for hydro plants;
througl state and lederal
tequirements

Yes, Tor hydro plants;
through state and lederal
requitements

Mo

Yes, for decommissiong,
and waste disposal in
some cnses; through state
amd Tederal requitements

Yes, for hydro plants;
Hirough state and lederal
requirements

Alr

Some ulormation;
throuph federal and state
tequlretments

Yes; theough state snd
tedarul requircments

No, except for madeling
requidred Iy specind cases;
throupgh stale requirements

Na, except for special
cusesy (hrough state
requirsments

No
Nao

Quly through prescribing,
canhiols on environmental
tmpaets; through state and
lederal requirements

conlrol cost and benefils curves would capture the
combined cllects of all five plants. This
represents a siluation where cumulalive impacls

are laken into account.

Under these

circumstances, it can be shown (hat the optimal
control level is Lighter for the new plant than il it

were analyzed in isolation,

This resull suggests (hat where existing
pollution levels are higher, tghter controls on new
plants are justificd and the socictal benelits are
higher. This theoretical finding is supported
cmpirically by reeent arguments in California thal
certain out-ol-state air quality damages should be
valued al onc-tenth their in-state value (CEC

1989).

Since the incremental cost of damages caused
by cach new powerplant depends on the existing
level of environmental damages, externality
valuations should take such cumulative cllects into
account, In Oregon, only stale permitling
requitements for hydroclecttic plants require
cumulative impacls assessments. In almost all
other cascs, excepl those where NEPA s
riggered, the processes focus on meeling specific
poltution standards with no, or only indirect,
consideration of cumulative impacts.
Consequently, there s likely (o be timited
information available through existing processes
that can be applicd to studics of cumulative
impacts, Collecting such information and data
could improve current siting and permitting,
processes as well as provide the basis {or
comprehensive externality valuations.
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CONCLUSIONS AND OBSERVATIONS

Information for just a single state provides
many uscelul insights into how other states can
best tnke advantapge of current processes in their
cfforts (o value powerplant externalitics, Driven
largely by lederal Taws, stales have in place many |
mechanisms (o idenlify, quantify, and mitigate
cavironmenlal impacts. These mechanisms,
howaever, do not necessarily produce information
on residual impacts, that is, externalltics, This
scelion presents obscrvations and canclusions
about 1) the match between the data collected
under existing processes and those data needed (o
value externalitics and 2) gaps hat need o be

(illed,

Federal Requivemen(s--Primary Boaviconmental
Disruptions

Mujor lederal Laws regulate the enviconmental
impacts of new powerplants, The Clean Air Act,
Clean Water Act, and NEPA can alfect the major
(ypes of pollutants produced by powerplants,
These laws and others impose their requirements
cither through direct federal processes or
processes delegated to the states.

How states implement the Tederal require-
ments varies, Generally, (he federal requirements
provide a good stirting point for determining what
individoal states will do.

As a rule, it appears thal the Tederal laws as
implemented by the states should lead to good
information and data on (he dmounts of primary
cavirommental disruptions, particularly in (he area
of air and water pollution, Because “ederal Taws
focus primarily on reducing externalities (o
specilied fevels, they lead to quantitalive
mformation about the quantitics of primary
cnvironmental disruptions, such as the amounts of
air pollutants emitted. These quantitics comprise
the first of the Tour quantificalion steps required
in valuing externalitics, ITnfarmalion on the other
three steps, however, is less likely to be available,

Othier Steps incthe Valuation of Externalitics
The approaches implemented by states that

have valued externaditics so far have been
shorteuls (o converl the amount ol primary

coviramuental disroplions inlo ceonomic costs,
Ultimately, accurate and credible valuation
approaches will reguire more complete analyses of
1y the linkage between the primary distuption and
alfecled systeins, 2) the actual cffect on such
systems and their responses, and 3) the ccononiic
casls,

Cutrent data requirements under federal laws
address the first and sceond items only in certain
circumslances under NEUPA and, possibly, in the
case of alr qualily impacts. Tn Oregon, air quality
permils require plume dispetsion modeling and
tisk asscssments for powerplants under certain
circumstances.

To determine the cconomic costs of
externalities, control and mitigation cost data have
been used in some cases as measures of the
socictal costs of externalitics. Federal processes
require some information on control and
mitigation measures, Lecause the requiremenls
are not desipned for valuing externalitics,
however, they are inconsistent and inconmplete,

Overall, existing procedures require little of
the information necessary Lo address the three
steps listed above in (he externality valuation
Process,

State Diversity

We have prescuted some of the wnique process
requitements in Oregon, This information
suggests thal individual states are likely (o have
special information and data requirements in
place that relleel atypical state characteristics,

In Oregon, for example, hydrocleetric projects
receive special attention. The stale requitements
arce driven by federal requirenents, but also
respond (o regional interest in moniloring and
preserving, walee resoutces, In states where air
quality is a major issue, such as California and
New York, coviconmental regulations and
requitements and externality quantification
methods Tocus on air quality impacts (Foley and
Lee 1990). 1Uis likely that other states already
have in place special processes and requirements
tial can provide data Tor valuing externalitics of
spectal interes(,



The Wuel Cycle

Both federal and stale envivonmental processes
focus principally on the cleetricily generation slage
of the fucl cycle. Bxisting externality valuation
methodologies are also otiented loward impacts
during generation,

Oregon siting requircments, however, partialle
address other portions of the lucl eycle, Tn most
cases, siling cerlificate applicants must provide
information on methods for disposal of spent
nuclear fuel and wastes and an decommissioning,
Nevertheless, a Tull valuation of externalitics will
require morc complete data on other segments of
the fuel eycle than are oblained under cither
federal or typical stale processes,

Cumulative Iimpuacts

As we hiave noted, the interactions among
existing sources can be mporlant in delermining,
tue value of damages caused by a new powerplant,
Such cumulalive clfects are often overlooked or
only implicitly recognized in externality valuations,

Federal and Ovegon faws require assessment(s
ol cumulative impacts associaled with
hydroclectric resources, Other than the NIEPA
requirements applying to all federal actions,
hydrocleetric resources are the only ones lor
which explicit cumulative impact data and analysis
arc likely to be required in Oregon,

Coordinution of Data Requivenients nnd
Submittals )

Coordinaled and centralized data requests can
casc the burdens on resource developers who are
required (o submit information for valuing
externalitics, Que-stop powerplant siting
processes are an example of mechanisms (o case
such burdens. OQregon's EFSC provides ane
cxample of a stale agency with such aulharity,
Other, but not all, states have agencics with
stmilae avthority, Because of their coordinaling
role, the federal NEPA process and stale versions
ol the process also can reduce potential burdens
on developers.,

Guanerad Qbseryations nnd Recommendations

Our analysis does not provide any insights
about states with NIIPA-like processes because
Oregon docs not have one, NMevertheless, it scems
apparent (hat states (hal have their own NEPA-
like process will be betler prepared Lo sel up
procedures and data requirements Tor valuing
externalitics.

Our analysis of Oregon's processes and
requitements demonstrales (hat existing processes
in most states are likely to provide data and
information adequate (o partially assess
powerplant externalilics, Stales are likely {o be
best situated to colleet information on primary
chvironmental disruptions,

Major gaps, however, are probable in three
arcast 1) parls of the Tuel eycle other than
clectricily gencration, 2) steps in externality
valuation other than the primary cavironmental
disruptions, and 3) cumulbative impacts,

The valuation of externalitics is a coniplex
sk, The success of stale efforts to successfully
include externality valuations in their utility
planning and acquisition processes will depend Lo
a lage extent on the defensibility of their
approach and the bhurdens that it places on
developers, Based on our analysis, we present the
foltowing recommendations aimed at both
minintizing the burdens of providing the necessary
dataand increasing the validity of (he required
analyses:

1. Agcucics respansible for developing externalily
valualion procedures should inventory and
assess current siting and licensing
requitements that miay provide some of the
required information, Gaps in current
requirements should be identified.

2. Steps should be taken to centralize and
coordinale data collection. Iixternality
valuation data collection might need to be
incorporaled in current processes or dala
collection under current requirements might
best be incorporated inan overall inteprated
data collection process.



3. Alternative methods for valuing individual
externalities should be assessed as the basis for
dctermining the best approach for cach
externality and establishing appropriate data
and information reporting requircments.

4. Procedurcs should be established for collecting
information on control and mitigation costs
and damages associated with all impacts,

5. Processes should be developed for collecting
and analyzing data on cumulative impacts for
all environmental impact types,

6. Processes and criteria should be developed for
“determining which stages of the fuel cycle to
cvaluate for various generating resources and
what data to require,
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ENDNOTES

1. Pacilic Northwest Laboralory is operaled by
Bat(elle Memorial Institute for the U.S.

Departiient of Boergy under Contract DE-ACOG-
TORLO 1830,

2. One obvious reason is (hat leglslation aund
regulations sel emisslon and other requirements
through a polilical process, not through cconomle
optimization. A less obvious reason is that even il
the regulated uarginal control cost did cqual
marginal benelits, it would be incorrect to simply
multiply the marginal cost times the quantity of
residual pollution to caleutate total residual
impacts because marginal benelits (avoided
marginal damages) are likely to deocrease as the
amount of residual pollution declines,

3. The major permil and license requirements are
inctuded, bul certain types of permils, such as
Luilding permits and special transportation
permits, are not included.

A, This requirement is important beeause it
illustrates a regulalory approach to require
conlrols with marginal costs that are higher where
marpinal benelits of control are likely lo be
higher,

S, The term "cumulative impacds” can be
interpreted dilferently in dilferent seltings, 1ere
we mean Lolal impacts, taking into account
exisling sources of envitonmental degradation and
neW SOUTees,

6, Lee, A, MG Bacdliler, )M, Callaway, L.O.
Foley, and C.S. Glantz, 1990 (forthecoming).
Infarnation for Bonneville's Quantification af
Lnvironmantal Fatermalities. Pacilic Nosthwest
Laboratory, Richlaad, Washington,









