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BENEFIT ESTIMATION GOES TO COURT

THE CASE OF NATURAL RESOURCE DAMAGE ASSESSMENTS
: Raymond”J. Kopp. and V. Kerry Smith*

‘l;!lntroduction:

.‘ Under admlnistratlve law the Judlcial system acts as a gatekeeper, éif
eyaluating the rule maklng process As Stewart [1975] noted the focus of‘
‘these evaluations‘hasrsh;fted from preventing_unauthorizedv1ntrusionb9n,
privateldecision making to assuringbthat all:interests'are‘fairiy_‘repreSented'
‘in the agencies'_exerc1se of the1r legislative mandates SUntil‘recently,
Z”Judlclal reviews of‘environmental regulatlons have not permitted agencies much
o latitude’in'implementing theirlmandates with recOgnition’of the benefits andc |

~costsvof proposed'regulations Indeed‘ Melnlck’s [1988] recentlevaluation ofv~
‘ the ev1dence indicates that despite demands for “synoptlc" dec1s1on making,1
' the Washington D C Circuit (1n several important dec1s1ons taking place in
"the late 1970 'S . and early 1980 s) created a legal presumptlon agalnst use

vvof cost benefit analysis-~or any other con51derat10n of cost--1n many forms ofn

standard Settlng'

Wald [1986]),: Melnick calls for cautlon in 1nterpret1ng thelr 1mplications
because a high level of con51stency across court dec1sions is not likely to be
realized under any ‘et of 1nterpretat10ns of the courts' role in the rule :

' making process

This reluctance to cons1der benefit cost information has changedlfor a.

new and potentially 1mportant class of env1ronmental cases that do not 1nyolve

(p? 33) Whlle recent dec1sions may 1nd1cate a change (see o



agency rule’makingt Nonetheless, they do involve agencies and states in cases
I relating to the’quality of natural resources. Moreover, they assign a special
.irole to the Department of:Interior (bbl), mhich:has> prepared_guidelines and

‘modelsyfor the‘preparationrof estimateS'of changesd in the'economic values of
;natural resources as a resultloflreleaSesrof hazardous substances.

This paper has threevobjectives:' (1) to describe the economic:analysis,
required byjthe'legislationrdefining natural resource’damage'assessments; (2)
to 1llustrate the Judgmental questions that arise during an assessment using
.evidence from two recent cases, and (3) to consider the likely performance of
' the assessment process defined by the legislation and the implications for the
_'course of research in resource and environmental"economics.

| The ComprehenSive EnVironmental Response; Compensation and biability Act
:(CERCLA) of 1980 and its re- authoriZing amendments (SARA 1986) establish two
_types of liability for releases of hazardous substances and oil. 2 The first‘
- of these and the one that ‘has received the greatest amount of attention, is
:associated with the liability of potentially responSible parties (PRPs) for
the cleanup of old or abandoned sites containing_these hazardous substances.v
' VThis liability requires that»the economic agents judged to be:responSiblexfor
the release'of hazardous bsubstances posingfsome danger to~humanbhealth.and/or .
,the environment be required to cleanrup'the sites; The second type of
liability concerns ‘damages to natural resources and has received much less;
'l.attention. It is the focus of this paper. | |

When oil or hazardous subStances are released into:theyenvironment; human
health may be adversely affected and the ability of natural resources to
: prOVide valuable services may be impaired For-example, the recreational

'Services;provided»by a'river (fishing,_boating‘and_sWimming) may'be reducedv



through the accidental release of hazardous substances into the river. Natural
résogfce damage.is the value of the serQices lést‘from the time of the rélease
to the point the éleénﬁﬁ aCtivitieévcease“plus the‘discbuntéd'present valué of
the Ios; future‘serﬁices due . to a less than complete restoration of the fiver.3
'Whén the release of oil or hazardéus substances has led to naturai
resoﬁrce damage, the tfustee for the resoﬁrce (most Oftén state governments)
seeks compensation in‘the courts from the reéponsible partieé. The courts in
"turn must decide upon the size of the award by placing ﬁalues on the lost
service -flows. This valuation inﬁolves a sequenée ofvtasks‘includingv
determination of the time of the release, quantification of the physical
damage (i.e., chénéés in the physical characteristics of the 'resource),
v gnumeration of the individuals affected by the reduced service flows, the
values affected individuals place on these services; and apprapriate rates to

be used for gapitalizétion'and discounting.

'2. The Law

CERCLA/SARA‘was originélly designed as a‘cleahup program fbr old or
 abandoned_sites containingbhazardous substances or oil and for accidental
releases.pf these m&teri#is from active sitesi4~ This 1egislation aléé
~ established an emergeﬁcyvfund (the Superfund) to éay'for cleanup of substances
released into thé’environment while the governmenﬁ‘seeks recovery of that cost
‘ froﬁ the responSible barties.s‘ CERCLA/SARA imposes liébility for the costébof
cléénupldnvthévre5ponSiBIe parties, along with additional liabilify fof ahy
damagebthe release of the hézardous substances may‘havé causedvtq the natural ;
resoufces involved.6v~ The  legislation also required the President to

establish guidelines for the proper determination of the damages. These



vguidelines have been promulgated by the Department of Interior (termed the DOI
':;Rules) The rules have‘come under critic1sm and currently are the subJect of
a court -case. o -

The CERCLA/SARA prov1s1ons include two 1mportant features influencing the
i‘ability to identify PRPs and. the welght g1ven to a trustee's estimates of
damages 7 F1rst the legislation prOV1des for j01nt ‘and several 11abi11ty,
fithus enhancing the chances of legally identlfylng some entity as a PRP by

establlshing 1iab111ty for any party involved, directlynorv 1ndirectly{‘in the
1release of the haaardous_substanCe.’ Second, an assessmenttof damage Prepared
.fpllowing,the DOI rules,has rebuttable vpresumptionl‘ While 1egal scholars‘have
'hdebated'the actual impact of rebuttahle bresumption,vclearly this provision
'hasvinfluenced both‘vthe character of the DOI rules andrthe strategies adontedb
:by trustees (see Yang et al. [1984]5; Equally important,‘it appears»tofhave
ti_influenced. several'PRP;s evaluations of the’relative_costs'ofia.settlement

 versus trial in natural rescurce damage cases.

:3, hatural-ReSOurce Pamage AsSessmentsk
_To.understand’thebeconomic issues associated.with natural,resource bdamagev

assessments,”it is_useful to review”the:guidelines forhthem ’specified‘in the
v DOl_ruleS,f These/rules‘define the full sequence'of -actiVities,,renresented
’fschematically in Figure 1, including the’methods to be uSed’in estahlishing
injury, the linking of the release of the hazardous substance to the injury,
and the determlnation of the damage (valuing the 1nJury) 8 Because most
'snatural resources provide,Services outside organized markets, assessment of
.these:requirements;necessarily‘hdraws on the current literature onlmethods for

estimating nonmarketed resourcés’ values.



.JTheﬂ damage assessment begins‘when the trustee for.each type of natural
"resource is notified (or recognizes) that a potential natural resource injury
liexists.: Given notification, the rules first require asse551ngv whether an
emergency situation exists 95 The burden of proof for establishing that
emergency actions are warranted rests with the de51gnated trustee.

.Follow1ng notification, a~pre-asseSsment screenils cOnducted;lp During
:the pre~assessment screen,' the trustee must‘determinegwhat:natural resources
have been injured fohcé they are identifiedb'the pre-assessmentbprOCessl
vcontinues with examination of the perceived 1nJury and determinatlonb of its
bimportance-vis-a-vis,the cost of a full assessment. If the dec151on is made
to proceed w1th a full assessment the next step is to develop a formal
assessment plan selecting the methodologles to be used in estimating natural
s>resource damages. As part of the plan, the trustee must’decide whether a Type
A or Type B assessment is warranted and must notify the’ PRPs of the trustee’s
brintention to perform an . assessment. 11 |

' Determination of injury to a natural reSOurce'andisubsequent determination‘
Toffthe injury's extent are tashs for naturalgscientists; Because informatiOnv
bis4COstly and'the resources_aVailable for itsr_acquisition scarce, DOT“rules |
require cdnsideration"of costs. Thus' we can»expect:that uncertainty regarding
both’the.exposure'and egtéﬁ£50f the injury w1117rémaiﬁ after*the assessment‘is
}complete."Moreoyer this uncertainty is incorporated into the damage"
- estimates because ‘the damage idetermination phase employs the scientific
1nformation as:input'to the -economic ana1y51s (an analy51s s1m11arly.
:’constrained by 1nformation and uncertainty)

The conceptual framework 1nherent 1n the DOI rules for the estimatlon of '

damages follows the idea’ of est1mat1ng the change in the value (ar1s1ng from



?direct use)-of each'naturalaresource as an asset. While,there are ksome
'departures from,that‘basic'principle, this view remains the most consistent
":interpretation_of thegintentionsrof the:DOI rule. | |
| 'The rules propose a‘hierarchy'of methods for measuring damages;'The
,-trustee must demonstrate that the assessment has selected the. lower of the
restoration or replacement costs and that the result has been compared with the
v'estimated (future) economicbdamages assoclated with'the release. In the event
'1 restoration or replaCement is precluded, the preferred methods rely on marketil.
‘ yprices or,on appraiSal methodologies-to estimatelprices. ThevDOI rule requires
that the'change in'the value of:the‘resource be valued by»the differences inu
bf.market (or appraised) prices resulting from the release | When these avenues
'are not available “the rule specifies that nonmarket methods can be applied
" While a sequence of methods are identified (1nc1uding unit day value factor
:income. travel cost demand hedonlc price, and contingent valuation methods),.
:all are described as equally viable
Damages arise from diminution in the quality and quantity of services"'
proyided by the resource. As a practlcal-matter, the,choice~of‘ methods Will
,7 be:dictated by the data availableiand by}the unique features of the‘ q,"

‘ vresource;lzb bRegardless of the methods chosen by the trustee, the ‘analysti

' must define the equivalent of the extent-ofrtheqmarketjfor each  resource.

“This process'requires recognitiOn'that afresource may-support multiple
'.competing uses. | ’ |

Once the trustee has estimated the damages for each serv1ce prov1ded by
the resource the total damage claim must reflect the. 1ntertempora1 aspects 'of

fthe damage - The PRP is liable for the damages that have occurred from ‘the



time of the release to the present and for any residual damage that will carry

over into the future,

vi4 Damages and the Courts ‘_,,'

The estimation of natural resource damages nnder CERCLA/SARA is a:
relatively new enterprise with which»we.have'limited experlence., To our
tknowledge there have not as yet: been court decisions nnder the statutes and
VDOI rules governing natural resonrce damages Moreover 1it1gation practices
‘;limit the extent of information available from the | plaintiff and defendants
involved in each case. o S |

Nonetheless, even a partial,review of the exheriencelillustrates the'

‘feconomic‘iSSues involved.. - Our Summary is.confined to:two cases for‘which a -
,n_snfficientbconponent of the research:conducted hy‘eachiside waskavailahleJ for‘
7summary.13 ‘\hothﬂof the}casesfwerehinitiatedqbefore‘the final‘DOIvrule"forl |

Type B assessments,were’issued,j

The Eagle Mine Casé'- ‘Piaintif'f's Damage: An’alysis‘
The first case involves the Eagle Mine fac111ty near G11man Colorado f‘In
's'this case the plaintiff/trustee (i.e., the . state of Colorado) contended that .
: operation of the Eagle Mine resulted in release of a variety of " hazardous
‘substances 1nto the groundwater and the Eagle River and may have affected some
| portions of public land adJoining ‘the river. 'These effects arose’primarily
ffrom the disposal of mine’ tallingsl | | i |

| As a»direct'resu1t of,the release,'theftrnsteefcontended,fseveral»
services"orovided»by‘thesEagle'giver diminished‘hoth”invqnality iand'quantity;v -

These:serviceS‘generally related to recreational activities, including fishing



and ‘boating and‘nonwater;based'activities such askhiking'and.camping.
'Moreover because of these releases in the river, the plaintiff argued its

aesthetic quality had been impaired leading to a decline in the value of
’propertles adjacent to the river‘ Finally; some privategwells used for
,‘drlnking water were thought to have been contaminated | o
| To evaluate the natural resource damages assoclated w1th these effects,
‘thé;trusteebused three methods. Estimates wererdeveloped using Forest Service
’”estimates of the values per‘dayrof alternative recreationalj eXperiencesb($14
.,'ﬁér day fordwater-based'recreation andv$9 per day.for~ nonwaterebased),‘two
contingentbvaluation surveys,.and a hedonic property _value modelh _ The “
information-necessary_to undertake the above analyses was‘ydrawn rrOm two mail
'surveysncontaininglquestions’regarding recreational ,use, prOperty values'jand
‘ willingness to pay to clean up the damaged portions of the Eagle River  One
survey‘was administered to»the,residents of Eagle County, while the second was
'sentvtd;a;sample-of Colorado ‘residents,la

l lwo different methods were*used_tovestimate the_usejrelated values lost}

'because the mine releasesvaffected a section of the Eagle‘Riverk The f1rst of
'ithese used unit day values (adjusting for the length of "typical" days)
 estimated by-the Forest_Service for water»and.nonwaterebased activities, along‘f"
with'the results”of—contingent behavior questions'frOm,the>,surveys;“These
questions asked how many days a respondent typlcally would spend in water and
nonwater activ1ties (with each asked separately) in the relevant section of the
f‘river if it were restored to 1ts’"pre-mine condltion" and had water quality |
rcomparable tonsectiOns above the mine, Comparing these responses to.previous
year s days -of- -use 1ndicated by vthese same ind1v1duals and to estimates of per

n,capita use from the 1980_ Colorado State Comprehens1ve Outdoor{Recreatlon Plan,



an estimate of incremental use. for water and nonwatervactivities was prepared.

'»'The results are given in Table 1 An estimate of the aggregate damage e

;:occurr1ng in Eagle County was. computed by mult1ply1ng the per person values
‘for use increments by the number of 1nd1v1dua1s over 18 years of age living in
EaglekCounty This estlmate was then prOJected forward’ for ten years and
discounted back to 1985 u51ng alo percent d1scount rate.  Similar. procedureS'
" were employed to determine the damages out51de,Eag1efCounty,v(i.eq;'thehrest.of :
Colorado) | ‘ . -

“The second approach employs an eéx ante perspective (see Smith [1987]) and _
'includes both‘use and nonuse values. This approach was based on’ contingent.
valuation Questions in;the'Eagle Ccunty and State of Colorador surveys,
eliciting respondents'owillingness -to- pay (WTP) for Eagle River cleanup In '
'ithe Eagle County survey respondents were asked their w1llingness ‘to make an
1annual payment for each ofgten years to ‘clean up the relevant‘section of the
‘Eagle River, In:thevState‘of doloradouSurvey respondents‘wereiaskedltheir
annual w1llingness to.pay over ten years to clean up allypoSSible—problem
.hazardous waste sites in Colorado 1> " The number'ofjthese sites was suggested
to be over 200 Following this response,ISevenvsites‘were identified as.
1nvolving current legal actlon Brief?descriptions of eachKSite,were provided;l
lThen, each respondent Was‘ aSked‘tO'perform tuo allocationsi"‘ |
'V(a) vspecify from a schedule of percentages (1ncremented 1n units of 10

' percentage p01nts) the percent of their total bid for all sites that -

would be ass1gned to the seven sites | |
'i(b)' identify a most 1mportant site and the percentage of the amount
B designated for the seven sites (1n>response to‘the question described

in part (a)) to be allocated to this most important site



10_.«
~’In addition, respondents were asked to allocate their total bid (forlcleanup
of all 200 sites) among reasons (again by spec1fy1ng percentages) that Were
ginterpreted as'reflecting use and nonuse values. The estimates for Eagle
vRiVer‘correspond:to the average of'thelallocated»totaluvalue»for those
"individualsridentifying the Eagle RiVer'as thevmostrimportant area;16>
“ Table 1 details the results of the contingent valuation analysis ln -thex

Eagle County survey the questions were designed in such a fashion that WTP
vestimates would inelude both use and'nonuse values, but the difference between
| water-based:and nonwater-basedIValues could be ridentified. vlnpthe State’of,’
~ Colorado survey no differentiation betWeen water- and‘nonwater-baSed values-
;wasvp0351ble but an allocation between use and nonuseivalues was’made;

| The mean estimates of annual WTP derived from each survey are displayed
in Table 1 In the case of Eagle County residents the»annual WIP estimates
are multiplied by 6063 households carried forward fbr ten:years assuming.a
populatlon growth ‘of 2 percent and then discounted back to 1985 at 10 . |
vpercent. A similar aggregation procedure is employed forvthe statewide,
efstmtes. | | . | | o ‘-

The final analysis‘conducted‘by the plaintiff‘was‘a hedonic property

value study. The hedonic modelywas»estimated using responses to.theVSurvey of

_Eagle County‘residents who‘answered a‘question aboutbthe purchase price
- for their homeS'and\who Were also withinrés miles’of the Eagle Mine, A dummy
variable 1ndicat1ng whether the home ‘was w1thin 6 m11es of the mine was used
v:to gauge the effects of the mine |
' The hedonic model's obJective'was to obtainlestimates of“damage due to
"possible contamlnation of 1ocal drlnking water supplies and to blowing dust

4.from the Eagle Mine tailing p11es Unfortunately,,the hedonic ,technique :



.ii;
ilcaptures allvaspects of this proximity tovthefEagle:Mine,f Moreover; since the.
'differenCes'in propertysvalues due to‘proximity to the Eagle Mine represent :
Jcapitalized differences in the flow of services from the injured natural l
resources, the hedonic model results represent the presentvvalue of perceived
:'future damages | o |

. Table 1 also displays the results of the plaintiff's hedonic property
bvalue study The results suggest that property located w1th1n 6 m11es of" the'
Eagle Mine is worth $24 000 less than comparable property located beyond the_
six-mile limit. Because there were 500 residences 1ocatedv within the 6 miles( ‘
: the plaintiff claimed an aggregate damagelestimate of‘f$12“million. ‘

The p1a1nt1ff's estlmates of natural resource damages.were not intended
vto be added across methods Rather they arelalternative damagevestimates
”with some overlaps in;the methods' coverage - of the resource’svserviCes, None .
of the methodsicaptures‘all‘of the services. :For ekample;~one might argue
that -the recreation damages.should belreflected in the contingent valuationi
.estimates for the corresponding user groups; and that the hedonic values-'
should reflect both use and some nonuse values (see Smith [1985])

Table 1 also includes estimates of the damages » To estimate these past
damages, the plaintiff assumed that damages began 1n 1951 Losses‘ were‘ '
appreciated using a capitallzation rate of 2 5 percent for damages from 1951
| through 1975 and 10 percent for those occurring from 1975 to 1985. In :
addition population was estimated to have grown by 2.5 percent per‘year
» between 1951 and 1975 and 1. 67 percent thereafter U51ng only the damage
estimates derived from the recreation unit day method, the plaintlff estlmated

"past damages to be $50.8 million;
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The Eagie‘Mine Caée:‘Défendant's Damage Analysis

it'is probably not surprising that thé natural resource damage estimatés
compiled by the'defendant's'gfoup were cousiderably less than those produced by.
'tﬁe plaintiff.» However, what is.somewhat:surprising is the close
COfréspondence between both sides' estimates of the uuit value estimates. The
large differeuces in the total damage estimates arise from diffefences between
the plaintiff's and the defendant’s estimatés of the number of iudividuals (or
.hbuseholds) judged to have been damaged, aé well as from the éubstitution
i possibilities available for the services of the affected natural resource.

Based on the technical description of the exposure‘aud injury és well as
ou engineering’reports’evaluatihg the Eagle River site, fhe defendant's
analysis focused on the implications for recreation and drinking water supplies
df releaées from the mine and tailings ponds. Valuation eutimateé were
. COufined to use ualues.

The recreatioual damage anélysis separated water- and nonwater-based |
activities. In each case it was'assumed that thé portioné of the river above
- and below this stretch were not injured and fhat thesevpurtious provided
seruices identical in quality and quantity to those that would be provided by
the injured stretch if it were to be.fuliy restored. These unaffected portions
were tréated as perfeCt substitutes for the water- and nonwatef-based
recreational services prdvided by the injured resource. With this assumption,
thevdefendanﬁ'é analysis treatedﬂthe recreational damage caused by the Eagle
Mine activities as the conéumer surplus loss associated with the increésed,.
travel cost incurred Ey recreationists using the substitutes for the injufed
stretch (10 miles‘for every rpund trip). Using the 1980 Fiéh and Wildlife

u'SurVéy; the defendant estimated a travel cost demand model,for individualé



bl3>
jtraveling from around the country to fishing sites in a five county regionk‘ |
'surrounding the Eagle Mine Complex The defendant s analySis defines the
baseline conditions as. those corresponding to.the sections ‘above and below the.
v 5 miles involving the mine. It 1s therefore approXimately comparablezfto_what
the plaintiff used in wording ‘the contingent behavior questions that-formed_
‘thevbasis for this analysis of use values.' The aSSumption of perfect
vsubstitution.allowsvthe change in‘resource‘availability due‘to’the -mine'to be
:treated as a price increase. Damagesvwere estimated as the ‘averagevconsumer
surplusyloss’from that price increase’. The eStimated: consumer‘surplus per
trip‘basedion the defendant's model‘vas approkimatelyuv$21; ayfigure that
actually egceeds the estimates adopted'by‘the plaintiff j(in constant dollar
s terms);kiuowever,bthe assumption‘thatbperfect substitutes are‘available (above’
v'and‘below the affected*area)fimpliesrthat'hthe incrementalulossbih-Consumer
surplus"is the relevant measure-. . This‘was “about $1 35. - ‘ |

. The travel cost model was also used to predict the reduction in trips per
) capita attributable to the increased travel cost. yThe reduction in totalltrips
wasvderived byvscaling thebpredicted:trip rates‘by‘the relevant population.i
This population was speCified using Colorado data describing the average
,number of fisherman per mile of river in the state, and then attributing this
.figure to the injured five- mile stretch of the Eagle River | The defendants
found that the lost fishing days due to the increased travel ‘cost and their‘
‘definition of the relevant pOpulation amounts’t0“$4,000 for 1985.-.A3'reported
in table 2b the,discounted present value of pastfand future water-based
g damages amounts to approx1mate1y $78 000 18 | | |
| Damage estimates associated with lost days of‘nonwater based recreation

were eStimated in a similar fashion, The average consumer surplus associated



'with nonwater;based‘activities'was estimated to be approximatelyv $32;>hWith‘
uthe same perfect substitution assumptlon the estimated 1oss becomes $.55.
The defendant estimated the relevant population to be 1000 1ndividuals who
.'.spend an average of 10 days per year engaged in nonwater- based recreation
) leading to the $5000 annual estimate and present value of past and future
r_ldamages or $104 000 1n Table 2
No attempt was made by the plaintiff to focus directly on drinking water

effects. In contrast the defendantvexplicitly cons1dered»the drinking water
rissue using the cost of supplying alternative sources of drinking water in |
lthe case of private wells and remedlation of mun1c1pa1 supplles,through
ffiltration. The annual cost of this filtration was estimatedvto_be $7,5067and :
;,the discounted present‘value:Was estimated to_be $47,000;.'The defendant's
. expertsfconcludedhthat onlyrone private.well actively usedvforgdrinking water
Wasveontaminated and‘thatlbottled water: would be an adequate‘substitute_for
-that Well ~The annual cost of providing bottled water to a single:household |
was estimated to be $720 with a present value of $14 000

f | The defendant estimated the total natural resource damage both past ‘and
hh:future caused by ‘the Eagle Mlne to be approx1mately $240 000 The plaintiff‘,_‘ﬂu
estimated past damages to be $50 8 million and future damages to range from $15
to $45 mlllion. st1ng the most conservative future damage flgure, the

: plaintiff's:total-estimate‘wastVer $65 million.

The Idarado Mine Case Plaintiff's Damage Analysis
- Our second caSe'alsotlnvolves a mine 1n'Colorado The Idarado M1n1ng and
Milling site became a natural resource damage case w1th the discovery of

jxlhexavalent chromium.in 1978 in twornew municipal water SUpply wells drilled '
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»for the town“of Telluride “ The wells were 1ocated about 1,600 feet west of the‘
1argest tailings pond for the Idarado complex The state of Colorado is again
ftheb trustee for the affected resources | | | |
| As with the Eagle Mine Case the Idarado case produces OVerlapping

estimates of natural resource damages to an aquifer the Uncompahgre River

the Ridgeway Reservoir and to ‘land (as a result of blowing tailings and
.1ocations of tailing piles) Becausevthe'statew1de survey employed in the
Eagle‘Mine caselincluded the ldarado mine site asvone of the’seVen:sites
identified”to:each respondent‘as partxof theirequested allocation ofitotalﬁ
‘bldS for cleaning up ex1st1ng problems at a11 sites,vthe trustee used the
results from the state survey for those households 1dentify1ng the Idarado .as
the most important 51te.‘ :

| vThe plaintiff's analySis-used these cbntingent:valuation estimates‘to
measure the total past and present natural resource damages caused by the ’
'activities of thevIdarado ‘Mine. These were defined ‘to correspond to the
'.changes respondents'perceived would take place if all'sites were "cleaned up "
'The contingent valuation estimates for past and future use and‘nonuse‘ value

are given in Table 3 " The values per household are. consistent with those
' presented in Table 1 for the Eagle Mine case, | They indicate the present value
.of future use and nonuse damages of over $40 million and past use damages in
excess of $100 million 20',' | ‘ ‘
To support these estimates the plaintiff's evaluation also reported
_values u51ng other techniques to estimate components of damages associated ;
‘bwith specific aspects of the affected natural resources; These» estimates

' -relate to groundwater and soil contamination and to lost recreational fishing

A service replacement method was employed to ueStimate the damage to the_;b v



‘”lmdrinking water.aqnifer;.a'property,valne vappraisal approaChbfor’soil
':‘Contamination;_and.alunit'day'methodbfor’losses"invoiying recreational v
1fish1ng | | | | |
Damage to the aquifer supplying a portion of the drinking water to‘the
tomn of Telluride, Coloradovwas determined by usingvthe estimated cost of a
5.jsdrface naterd'treatment plant‘ Estlmates of the total costs of this facility
"ranged from $1 000 to $3 000 per acre foot supplied per year Multiplying the
per-acre-foot price,by-the estimated demand on the system and then disconnting
it over 30 years at- 10 percent produced the p1a1nt1ff's damage estimate of §3
‘vto $5. million reported in Table 3. |
Examlnatlon of the soil in and around the town of Telluride revealed
velevated levels ofﬂlead and cadmium. ‘Thevdamage associated with soil
t-contamination:mas estimated hy using the_decreased property values arising ff@m*-“
homeomnerS' knowiedge‘of the contamination.217 Because no’market,:information‘i
Was avaiiable,for Teiluride, a case of soil contamination in_-thevtown of‘Park:
‘vfcit?} Utah was nsed.'» Local real estate appraisers ‘estimated'the declinerinilri"
'iproperty value due tovthe contamination as iO to'.ld percent for both‘,f
) yfesidentiai and commerciai properties. | |
:-fhe:plaintiff'sianalysis‘estimated that 50.9 acreshof residential and
commercial real estatevin‘Teilnrideycontained orJWas in close proximity to'”
1‘contaminated soil.vhUsing.current estimates,of'the'market’value for this
.property andlthe-appraisersfestimates oflloss;.the'present’yalue of:the )
i damages was.estimated to'be $2vmillion. | |
The:Bnreau.of Reciamationiis completing a dam on the'Uncompahgre Riyer
that w1ll eventually 1ead to a lake of approx1mately 1000 surface acres.

'Because the Uncompahgre R1ver was argued to have been contaminated by the
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vIdarado Mine, the waters of the new lake would not support high quality gamei'b
‘lfish (i.e. trout) Using Forest service estimates of unit day values -for a »}j
trout fishing day ($14 22 per day) and the Bureau of Reclamation estlmate of
16 ,000 additlonal flshlng days if the reservolr were not vcontamlnated the
: ;trustee estlmated lost recreational flshlng at $ 9 to> $1 4 m11110n in present -

» value terms.22

The'Idarado‘Hine’Case:fDefendant's Damage Analysis

The defendant’s estimates of natural resource damage are provided in ‘
bTable 4. Thesefestimates relate only to the,damage categories specifically
associated‘with the contaminated aquifer and soil, as.well as‘to:thosebrelated
. t0 lost recreational fishing 23 The'defendant argues that because least-COSt
. alternatives are required by CERCLA the damage due to the contaminated
‘aquifer corresponds to thercost of drllling new wells, $205,000. Following
similar logic;fthe}defendant’s estimate of damage due to soil contaminatlon,_'
assumes‘thatgthe injurious affect Of‘the contamination can be kovercome by
covering'the'affected areas with 6 inches of uncontaminated ‘soilqandiplanting ‘
‘grass. This procedure is eStimated to cost 27 cents‘ per‘square’foot resulting
in-a total cost (damage) of $275 400. 24 | | -

With reference to the lost recreational fishlng in the Ridgevay Reservoir
» the defendant s analys1s argued it would be 1nappropr1ate for the state to‘
seek damages for a nonex1stent fishery that was never planned to ex1st
: HoWever, if the fishery were. to exist and 1f 16 000 fishlng days were spent Cat -
ithe-reservoir‘per year ~the. defendant claims that the value per fishing day

>Wou1d not be $14 to $22 ‘but would reflect ‘the marglnal value that Colorado

,fisherman would place on the 1mproved reserv01r flshlng U51ng‘eStimateS‘ for



fr improved recreational fishing along.the'Uncompahgre River that amount-‘to $.O7,
,‘per day‘(this lownbecausé.qf,the availablebsubstitutesﬁ,fthelrdefendant
estimated damages‘as $14, 000. " 7 | |
7 Ihus, in summary, the defendant s estimates of future damages were less
sthan $500 000 In contrast the plaintiff estimated future damage to range
'from $8 million (based upon the indiv1dual damage category estimates) to over
: $4O million (based upon the contingent valuation method), and estimated past

b'damages to be in excess of $100 m11110n

B Damage Estimate Reconciliation

It is certainly not surprising to find disparate damagae claims in. the
'.adversarial setting of a court case. However in these cases we find estimates :
‘vdiffering by at least ‘two orders of magnitude Moreover, in the Eagle River
‘gCase the definition of baseline conditions is approximately comparable between :_
plalntiff and defendant s analyses : If both sets of estimates are equally o
plausible, then these discrepancies would serve as" ‘rather severe criticism for
b‘the state of the art in nonmarket valuatlon Fortunately (for economists),
vthis 1nference is notvthe correct one to draw‘ from the results we have
' summarized. Discrepanc1es‘canlbevexplained prlmarily by assumptionstmade'

‘withoutvbenefit of any aﬁalysis‘to bjustify them.: Indeed, the estimates thatv
.can be compared are remarkably close, The discrepancies‘that'dorexist.arise_
::from.differences inreach :sidels assumptions | "

The greatest difference in estimates between plalntiffs and‘defendantsi 's

ifound in estlmates of past damage | The most 1mportant source of disparity. in.
past damage estimates is the time period over. which past damages arev acCrued;{i"\

* The plaintiff in,both theangle and Idarado-Mine cases starts the _accrual of
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damages in 1951 While the Eagle Mine defendant begins in 1981 and the Idarado

_defendant simply assumes that there were no past damages .These differences in

-~ time horizons explain the maJority of divergence in the damage estlmates ~and

f'are not a reflection of the benefit estimatlon _ techniques employed.5 Instead,

:they arise from the asSumptions‘generally supplied by the plaintiff’s and

‘defendant's counsel to:the experts’retainedk to estimate thebdamgggg.zsy If we
lvsubtract the estimates-ofvpast damage ’from the‘totals;‘the disparity is |
reduced considerably In the Eagle Mine‘ case the plaintiff's estlmate reduces:
to $65 m11110n and in  the Idarado the plaintiff's estimate falls to $41
'm11110n" | |

Con51dering now the dlsparity in the estimates of present and future
‘damage, we do find,substantive differences in assumptions and what,is included

“in the damage estimates For those'Cases.invwhich comparableL ?commodities"
“are valued the estimates are remarkably close.. For example; “for thefEagle"
iMine case;,the two;sets (plaintiff and defendant)'of per-unit estimates fall
within the range’found in‘the literature. ‘ Moreover both defendants' estimates
of recreation values lost per unit of use exceed those of the plaintiff - $21
per day versus $14 per day for water related activ1ties and $32 versus $9 for
»nonwater-related actlvities.. The- discrepanc1es in these respective aggregate
estimates_ arise from the p1a1nt1ff's assumption that the full value of the’

- experience would be lost and 1n the assumption of the number of people ‘

'experiencing gains w1th restoratlon> In our view neither side was completely
”ytcorrect. While the defendant d1d document the phy51ca1 avallabllity of -

' substitutes,‘ these substltutes do not appear to have been reflected in the

demand model Slmilarly; the contlngent valuation approach examined the B

»indrement to use arising from cleanup‘but.attrlbuted the full value to that
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’;:increment. It did not attempt to distinguish transfers from higher cost or
lower duality alternatives and net new. use. The former group would not be
valuedfat the full per unit consumer surplus estimate.
The plaintiff considered the relevant market for-the-recreational

vservices prov1ded by the river to extend to the state of Colorado whereas the

,vdefendant limited the market to local residents considered (by a. simple ratio)

‘to be fishermen.’ This "extent of the relevant marketﬁ issue was_identified as -
'v.:a potentially important'influence to“recreationall‘demand models some time |
kiégo;26 Recently.}itbhas”received'renewed research attention>27v While the
assumed extent of the market cankinfluence estimates of the shape of the
demand function (the primary»question,raised in the recent research), the key
:issue for aggregate damage’estimates is the number of people experienCing the
losses. In shortf even,avsmall difference in the value placed by one -
.hdusehold on‘a recreational experience can lead to a laréé;givergenceiif,
‘multiplied by»vastly different numbers of households.

‘_The difference in;recreational damage estimates for the‘Idarado_case
v arise‘from a similar issue‘concerning the_relevant ﬁprice"ﬁor valuegattached to
fjimprovement of the resourcer Does thetvalue relatefto'newly created fishing:
aldays or to newesupply opportunitiesvfor»fishing? tClearly they are notd:the
'same‘ ‘In this case the defendant'sbanalysis conCeded‘(for the‘sake of

j vargument) that stocking the Ridgeway Reserv01r with trout might lead to some
16,000»annual fishing days experienced at the reservoir;“ The issue‘ raised by
"the7defendant isvthe;appropriate value'to assign to these days.g.The defendant
]arguedrthat'Colorado has-aflarge‘number of excellent troutblfishing sites'and
that ‘adding stillkanother will not induce more fishing days but merely

reallocate existing days ' The relevant value is the gain realized from these
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teallocations (and potentially a small number of net new daYS)A ‘While tﬁe
~ value to a fishérman of:a trout fishing day ﬁay well fall in the range cited
byvthe plaintiff ($14-22); this is not the same;aé the wvalues geﬁerétediby
addiﬁg more fishing}opportunifies. | '

The Eagie Mine cése prpvides another example of how differences in
modeling strategy can cause defendant and plaintiff‘to vglue différent
Fcoﬁmodites." In this case, effects on an aquifér were involved. The
plaintiff argued = that damages to drinking water suﬁplies can be §aptured by B
the hedonic property value model, whereas the defendant used the cost of
v:remediallactivity' (i.e., additional filtration in the éésé of ﬁuniciﬁal water
supﬁlieé, and réﬁlacémenf with bottled water in the case of Contaﬁinatéd‘
private wells). 'Thérg_are a number of»éood reasons to ekpect these estimétes»

to be quite different. First, the hedonic approach, éven if\fhe distanCé
ﬁhreshold were feéSdnaBle,icannot isolate‘that portion of the property value
decliné due to the contaminated Qater supply.' Secoﬁd; tﬁe défendant's method
assumes that filtration and bottled water are éerfect substituﬁes for the
contaminatéd sdﬁrces of drinking Water; This is simply not true. Con?enienée :
‘alone distinguishés the tap water/bﬁttle&vWatér compariéon. Even with
filtration, alljthé serviées of the aquifer are»nbt restored.

To>thi$ fbint Qe have explained a large component 6f the‘differéﬁces_in
future Eenefits Wifhout considering the treatment ofbnonuse vé1ues; Pléintiffs
havé inciuded‘themband defendants have not.  While thérDOI’rules exclude them
'v'(excépt when uée values cannot be measured), this position is' not thetcorrect
economic'approacﬁ;‘ Noﬁuse values arevreievant to ‘the changé in”the>value‘of‘a_
ﬁatural resource due to thése types of releases. When ﬁhey'aré Omitted, we

should expect differences .



22
Thus, much of the disparity’in thé (future) damage estimates for these

cases is due to unsﬁbstantiated maintained assumptions aBout who will gain. To
cofrect this situation would require analyzing the extent of the market.
Neither side in these cases did that. Further sources of differences can be
found in judgments made on the availability of substitdtés for ther affected
resources and on what services would be provided by restoring a mnatural
resource to its baseline conditions. Indeed, once these»maintained
aSSumptibns are considered, the damage estimates can be reconciled. The fact
;hat problem areasyinvol?ingvthese types of assumptions exist does not
.vrinvalidate natural resource damage assessments. However,:it does suggést that

: thé level of economié expertise available to judges to evaluate the "facts" of
each side’s evidentiafy claims wili probably need to exceed what ‘many analysts
of juqicial behavior have argued cén be expected.(seé Cicchetti and Haveman

© [1988] and Wald [1983]).

5. Implications for Research

It is difficult to gauge what positive effects natural resourcé damagé.
liébility will have pﬁ the devélépment of the economic theory of resource
valuation;‘ Stafutory méndates presented by CERCLA and SARA require that the
techniques usedvfo’value the services of nonmarketed resources be deveioped to
. a new level of specificityf Often what is involved in these vanalyses is an
evaiuation of changes in thebquality'of a resource, of the risks héuseholds
might experience ffom a felease, or in the resoufce's ability to provide a
subset of all the‘possible services that could have been availablé from the

_ resource in its unimpaired state.
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As pfesently written,,the'statutes and"DOI rules have assumedfthat the o

information necessary to meet the demands of complex valuation tasks is

'?already available and that estimates for the Values of resource services are’

| 'avallable in the 11terature. This is onlylpartially true;gdwe tare onlvunow
‘beginning to accumulate experience with these technidues and ‘to understand
" what portion‘of:ohserved differences‘in valuationpestimatesd;are due to
: difrerencesrin thehfeatures of (and the services provided by)‘ the resourcesl
, involVed, as compared\t6haSsumptions and judgments made in 'implementing the:
Vmodels used to obtain‘the estimates (see Smithhandeaoru t[198h]); : pTwo
tasks wduld.seem especiallyzdesirablevto'avoid wasteful’and_ unproductivé ,
debate'in the responseslto the CERCLA/SARA_mandates.bkFirst; we‘shOuld‘
evaluate‘what we’know and, equallyvimportant;fwhat we don’t know',about‘the

[

*‘state of our’conceptual; methodological,iand'empiricalujinformation on the

Value’of natural resources as assets providing diverse services that directly

’iand indirectly support ‘a wide range of utility- generatlng activities Second,

we should use ‘this ' prec1s to formulate a reasonable set. of protocols for B

'responding to the requlrements for natural resdurce»damage assesSments. This

must be sen51tive to what we don’t now fully understand and 1ncorporate

mechanisms to update and revise procedures as«our knowledge base grows through :

‘.experience.

Without both the process of performing natural resource damage
‘assessments and settling them (whether in or out of court) is llkely tok waste
scarce research resources ‘in resolving the needless‘polarization in the

evaluations.
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‘Table 1.

.Plaintiffieratural Resource Damage Estimates:

25

1Eagie Hine Case

’13Estimation Method/ '
- of Damage

Unit Damage ‘
"Estimate
1985 Dollars

Discounted Present

Value of Future Damage Type.

(agpgrepgate estimate)

Future Damages

Unit Day Method andiContingent Behavior

Water-based_Reoreation

Nonwater-based Recreation

rcontingent Valuation
‘ Eagle County WTP Survey

Use and: Nonuse values
.(water based)

. Use and Nonuse values
‘(nonwater based)

State of ColoradolePFSurvey

Use values:
'Nonuse values

Hedonic Property Value

$14 per day

$9 per day

$73 per yr./. =
household. .

$30-51 per yr./

~ household.
- $1.80 per household
"$3;80‘pet household

: 3$24'400 per household

hEagie COunty Residents
$ 2.0 million ) :

»_Non Eagle County Res1dents
'$ 6. 3 mlllion ;

Eagle County Residents

8§ 1.0 million

. sNon Eagle County Residents -
: $6 0 m11110n E

 County Residentsa .

$3 4 Mlllion

YFCounty Re51dentsa
$1.5 Million:

_ State Residentsb -
- $15 million

.State'Residentsb~”

$30 million

,500 Local Residents S
- $12 2 milllon

" Past Damages

. Water and Nonwater Recreation -

'Eagle County Residents

$9 m11110n

C:State Re51dents

i~$41 8 mlllion

Source:

Information in this table was’ drawn from Rowe et al

[1985] Some -

adjustments to the original Rowe et al. data have been made - for comparability

.purposes

Notes:

a) 6063 households in Eagle County

b) 1. 2 million households in Colorado



Table 2. Defendant’s Natural Resource Damage Estimates: Eagle Mine Case
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: L Unit Damage' Discounted Present
Estimation Method/ Estimate Value of Future Damage

Type of Damage A 1985 Dollars (aggregate estimate)

Future and Past Damages

. Travel Cost Method

' Water-based Recreation $1.35 per day _ 142 Days Lost Per Yr.
) $78 thousand '

 Nonwater Based Recreayion $;55 per day 1000>Recreationists
: : $104 thousand

Service Replacement Method

Municipal Filtration - $7,500 per year Municipal Water Dist.
$47 thousand

Private Wells $720 per year One Private Well
. $14 thousand

"Source: Information in this table was drawn from National Economic Research
Associates [1985]. Some adjustments to the original NERA data have been made
comparability purposes. '

for>
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Idarado Mine Case

Table 3. Plaintiff's Natural Resource Damage Estimates:

 Estimation Method/
. Type. of Damage - -

:Uniﬁ'Damage

- Estimate -
1985 Dollars '

4'Disedunted Present »
Value of Future Damage
‘(aggregate estimate)

Future Damages .

dontingent'Velﬁation.MethOd

' - Use Values
'Nonuse'Velues

Service Replacement Method
‘Aquifer Contemiﬁation
f:operty Vgiﬁe Appra1sa1
HSoil Contamination
ﬁnit Day Method

Recreatienal'FiShing

$26 per househeld

- $1.80 per household

$42 per household

5$3;80vper househeld

' .‘$2,000 per yeara

$14-22’pe: day-

County Residents
$.22 million

State Residents.
$13 million

County Residents
$.36 . million

State Residents
$28 million

Town of Telluride.

~:§3-5 million

51 Acres
$2»million

16,000 user days
$.9-1.4 million

Past Damages

, Contingent Valuation Method

Use Values

$26 per household

"$i.80vper thsehold

County Residents
‘$1 9 million

State-Residenﬁe
'$104 million

Source:

Information in ‘this table was drawn from Boland and Milliman [1986]. Some"

adjustments to the orlglnal Boland and M1111man data have been made for

comparablllty purposes
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ATaBle 4. Defendant’s Natural Resource Damage Estimates: Idarado Mine Case

Unit Damage ' _ Discounted Present
Estimation Method/ . Estimate Value of Future Damage
Type of Damage 1985 Dollars (aggregate estimate)

- Future Damages

Service replacement method

 Aquifer Contamination $205,000 per . Town of Telluride
new well $205,00
~ Soil Contamination ' - 811,700 per acre 30 Acres
: $275,400
Recreational Fishing © $.07 per day . 16,000 user days
$4,500

Source: Information in this table was drawn from d’'Arge [1986]. Some adjustments
~_to the original d'Arge data have been made for comparability purposes. '
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Notes
* Senior Fellow and Director of the Quallty of the Env1ronment Dlvision

Resources for the Future, and Unlver51ty D1st1ngulshed Professor of .

Economics, North Carolina State University‘and ResourCeSvfor the,Future
University Fellou'respectively. :Partial supporgﬁfér this tesearch‘was’

- provided by the. Sloan Foundation fhanks‘arevdue Maureen:Gropperv Brll”v

Desvousges, Paul Portney, and anonymous referees for constructlve o

comments  orn earlier»drafts of this paper.

1. Shapiro [1986] deScribed*synoptic decision‘makingvas‘a process that -
involves assembling”the relevant facts;_alternatives,under evaluation,
assigning priorities} and selecting that alternative'that best:achieves

the valued outcome,'given-thetinformation at hand.

2. In this paper We'often'delete explicit»reference to‘oiI“ butathe reader
should bear in mind that CERCLA/SARA treats 011 in a manner symmetric to its

treatment of hazardous waste

3.. If the, river was restored through cleanup efforts to 1ts original pre-i
release state, the amount of natural resource damage would be equal to the
capltallzed stream of the 1ost services. | Slnce the rlver was fully
_restored there would be no’ diminution in future service flows

However if restoration.1S"1essfthan'complete' future damagevwili occur
.and the PRP is 11ab1e for the value of thlS damage Thus,.lt should be ,

-borne 1n ‘mind that ‘the magnltude of the damage 11ab111ty is- llnked to
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the cleanup liability, since the chosen level of cleanup activity will

~in large part determine the residual resource damagef‘;, h

'4.._CERCLA/SARA'a1SO has jurisdiction over oil spills both on and off

. shore,

5. There are four’different.types of:cleanup'actions under:CERdLA, ,The.‘
first of these inyoives direct EPA cleanup of a’Site‘under‘Section 104,
”‘Foiiowing cleanup, EPA canvseek'recoveryiof the costs from abresponsibie'
party under'section 107vof'the legislation A second cleanup action can

- involve EPA mandating cleanup undertaken by the respon51b1e party under
‘section 106 of the legislation It is also possible to have a private party
_not specifically involved in the release of the hazardous substance to
undertake cleanup'and cost recovery'made using»the fund under section 112 of'vn
“the legislation..rThiSISame type of action.can be undertaken‘against the PRP
‘.;under section 107. Because.eachlofrthese actions is intended'tp reduce the
i: health risks associatedbwith the hazardous substances, they are viewed as

- completed When'a cleanuplstandarduhas’been realized.i

6. The term natural'resources means "land, fish, Wildlife; biota, air,
' mater, ground water;”drinking water Supplies,»and-otherlsuch'resourceS‘
. belongingvto,:managed by,pheld_in trustiby, appertaining to, 6?.
otherwise'controlied By the United States, any State of localvv:'“
bgovernment, or’any foreign'g0vernmenti'any Indian tribe» orr‘if such o
- resources are subJect to a trust restrictlon on a11enat10n 'any member ,

v'of an Indian trlbe " CERCLA section 101



>_7. ' SARA changed and mod1f1ed CERCLA in six important. ways : First SARA.
strengthened the rebuttable presumption prov1sions by extending them
‘from federal to state trustees. Second,va clear identification of
trustees was prOvided.'iThird, coordination between cleanup.activities«
ibandvthevcollection of data for the assessment:of natural resourCe
damages.was required. ‘Fourth, the statute of‘limitation'was extended,'
Under SARAFthe statute of limitations expiresdthree years from the .
latest of three_possible events,‘(l).the di3covery‘of the releasebofcau
hazardous substance; (25 the:promulgation of the final‘naturalyreSOurce‘
damage assessment regulatlons by the Department of Interior or (3) the
completion of remedial cleanup actions at hazardous waste ‘sites. | Fifth
damage awards could be made available to the trustee without a.federal
k appropriatlon F1na11y, the symmetrlc treatment of cleanup costs and
natural resource damages was e11m1nated thus proh1b1t1ng cla1ms against.
Superfund for natural resource damages or the preparation of damage e

assessments.

'.8. For damage to exist a physical link between adverse changes in the y

: chemical physical quality, or’ the v1ab111ty of the resource and the

y’discharge or release of orl-or hazardous substances must»be

established. Once this link is established the extent of the injury is '

quantifled and the monetized value of the injury determined -

9. An emergency is deflned as any case in. which the dlscharge or release

required 1mmed1ate action to avoid irrevers1b1e 1osses of natural

SR



32
" resources or to prevent or reduce continuing danger to existing natural .-

! resources,

f 10;. The scfeening CQnsidefs the likelyrcosfs ofvsuch an appraisal in
“rélationship to thé benéfits.assoéiaﬁed with the overali prdcegs. 'The
: DOI.Rﬁlés.éharaéterize this step as-a "desktop"_réview;ofvexiStingv ‘»
dété (With'miniméi‘fiéid‘quk), which théf assumé'can'beicqmpleﬁed,iﬁ é |

matter of a few days.

’11., TypevA assesshents\are_céses involving routine evaluatioﬁs, typi;él1y
sﬁall spills. A'compﬁtéf modelvhas beén developed under DOI support

- to estimate damages when these spills take place in marine or éoasfal
éhvirqnmehtsv(see:Grigalunas and Opaluqh [1988] for details). - Tyée B |
a#Seésménts_are'tﬁe érimﬁry fbcus éf our discqssion. Théy reqﬁire

ihdividualized>eva1ua€ions and are the primary fo¢uslof the DOI rules.

12. The rules seémvto havé,been written;ﬁnder tﬁe éssUmptién that models
,:_éﬁd7specific'eéﬁimgtesvof the values of‘serﬁides from’the different

i types Qf regouréés involved in‘asseséments aré ayailéblé. Thefe is éﬁ
: !admonitionvon d§sts éoﬁpéxéﬂié'ﬁo that identified’earlief:for-injury

ﬁdetermination.‘;

113, Summarizing the.éXPerience'with estimating natural resource damages is
~a difficult task in any setting.  Doing it as part of a court case is
! worse. The informaﬁion we used for the two cases described here comes =

' from differentﬂstages of the twb cases.. The Eagle Rivér Case has been
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gsettled without a court decision. Our nnalysisvreinteﬂ to fhov
analysis'prepargdvby_ﬁlgintiff and defendants gs-of the end of 1985.
The plaihtiff's analysis was updated and refined from that original
' sﬁbmission. These changes did not alter the overall nature of the
analysis available to us. There may have been refinements in the
defendant’s analysis, but this was not available to us.
| To our knowledge thé Idarado Case is in process. - Our summary is
based on the plaintiff’s submission as of No?ember 14, 1986 and the
defendant’s feviéw and analysis submitted December 21, 1986. It is
- our uﬁderstanding that further work is underway on both.sides but this

has not been available to us.
14. The surveys did not contain identical questions.

15. Formulation of the quesfions on both surveys was consistent witﬁ
intgrpreting the estimates as ‘an optioﬁ*price (see Graham [1981] and
Smith [1987] for discﬁSsion).i We uSevthe WTPvdescription here tb
emphasize that the.questions were posed in a format épeCifying that
individuals would be reéuiredvto pay for the improvément'rathérvthan

compensatéd for the damage.

16. In constructing total values, these estimates Were‘separated according
to whether a respondent was ‘a resident of Eagle County. Those fespondents
1iving outside the county had their estimates scaled by one-half to

reflect the potential for overstatement among individuals not familiar
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with a good or service. The specific adjustment was made based on

f_fiﬁdings fromklaboratory experiments.

17} This diétinctibn is also relevant to the selection of a discount rate

because equilibrium price schedules in the housing market reflect each
individual'’s internal raﬁe‘of time preference. Consequently, it is

/:important to consider how these values are used and compared with

‘asset values estimated és éhpresent'value of a stream of benefits from‘

a resourcé using a different discount rate. Moreover, the prices ﬁsed ,
in thé stated purchase price afe convertéd intovcurrent‘dollars using

the consumer price index.

18. The defendants caiculated-past damages beginning in 1981. Past
‘damages are not capitalized forward, but future damages are discéunted

S to»the present at a 6.9 percent rate.

. 19. of the'1000‘individuéls, 500 live in the immediate area'(tbtal

}‘population is 1000) and 500 were assumed to be nonresidents.

20. The trustee>présents estimates of past damage-bnly_fdr 1§St use value..
‘The preéent value.of future damages was obtained by discouﬁtiﬁg a lo;year
stream of annual losses (the annual hqusehold value times‘the.number of
households) at 10.pe;cent. 'The‘capitalizaﬁion of pést.démages followed the
mefhod employed iﬁ the Eagle Mine case and assumed the initial injury to
haﬁe occurred 31 years ago and employed‘a 2.5 peréent capitalization factor

from 1956 to 1975 and a 10 percent rate from 1975 to 1985.



' 21, This argument maintains that the market perfectly capitalizes good or

'bad information affecting the relevant homes as assets

’_22;_ fhese estimates were questioned because the Bureau cf Reciamationfs
eriginalibenefiticostianalysisidid not'inciuceufishing recreation as a
benefit from thehreServcir onxgrounds that stccking‘wouid‘not be |
economical. Nonetheiess, the Bureau did indicate that‘pubiic‘pressure
could force some tyne of stocking{ This was used'torsunpbrt.the‘v |

plaintiff’s conClusion‘Qf’these losses. .

.23, The defendantlclaimed‘that,the estinates:presentedtby the nlaintiff
based upon the‘cbntingent valuation methcd; were invalid because of
‘inaccuracies'in the statewide‘surveyiand incorrectVinterpretations of
thevsurvey results,by thebplaintiff. Theidefendant's reuiew‘alsuf
arguéd.that'the:questions posed in;the_surveyvnere Qague'with respect

. to the injuryithat’was‘to’be:valued.T‘Thereforekthe resnondents did '

not necessarily"share the same perception'of the. injuries.

24.  In both of these cases the defendantis‘analysis’argued that neither -

component of damage was releﬁant fqr natural rescurce damages. tThe

. first,hecause:the d£inkiﬁg'wa;¢f supniies'met feneralustandards;iand
the second becausehpriuate land Was inuolved.' We:have Specific511y N
aqdressedvthese criticisms in the tekt'because neither analysis.is
correct.r The contamlnated water is covered uncer CERCLA but nelther L

group s estimates reflect the services involved—-which are not current B

: _‘3'5_:



dtihking:Water»needs. In the case ofrthé'blowing-tailings,‘theée.would also
be covered, but the property valuérabproach selected is not'suffiéientiy‘

' discriminating.tb‘capfure the effééts involved.

 .25; ﬂhile‘it is true that different distﬁht'rates and capitalization
factors ﬁere emﬁlbyed byvthe pléiﬁtiffs and deféndénts and.thése
'différeﬁces cbuld befinterpreted to_reflect differencés in_éCOnoinicj
'estimaées, their'iﬁpaét_bﬁuthe.p#st damage eétimate ;s smaii.in /

" comparison to the time frame disparities.

- 26. An example of an attempt to determiﬁe émpirically;the extent of a

~ recreational mafket can be found in Smith and Kopp [1980].

.27;>_Fdr a discussion of these new models, see Bockstael et al. [1987].

36
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