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BENEFIT ESTIMATION GOES TO COURT

THE CASE oF NATURAL RESOURCE DAMAGE ASSESSMENTS;QHl““
" Raymond J. Kopp and V. Kerry Smith%

1 Introduction

F: Under administrative law the Judicial system acts‘as a gatekeeper,
eyaluating the rule making process As Stewart [1975] noted the focus of
vthese evaluations has sh1fted from preventing unauthorized 1ntrusion on

:'private decision making to assuring that all 1nterests are fairly representedb"
in the'agencies ,exercise of their legislative mandates Unt11 recently, |
ff‘Judicial reviews of environmental regulations havevnot permitted agencies much -
vlatltude 1n 1mp1ementing their,mandates:w1th recognition of the benefits‘and
'{costs of proposed regulations Indeedt Melnick's [1988l recentrevaluation.of .
'fithe evidence indicates that desplte demands for "synoptic" decision making,1 |
s the Washington D C Circuit (in several important dec1sions taking place 1n
'the late 1970's and early 1980's) "il. created a legal presumptlon agalnst use'

h:vof cost benefit analysis--or any other con31deration of cost--in many forms of~

standard setting"‘

: Wald [1986]),, Melnick calls for caution in 1nterpret1ng their 1mp1ications

g33)i While recent decisions may 1nd1cate f

because a high level of con51stency across court decisions is not likely to be ‘

‘realized under any set of interpretations of the courts' role in the ruleab

This reluctance to consider benefit cost information has changed for a.

new. and potentially 1mportant class of environmental cases that do not involve. 3

;change (see S



agency rule”making Nonetheless, they do involve agencies and states in cases

- »relating to the quality of natural resources Moreover, they assign a special‘

ﬁyrole to the Department of,Interlor (DOl), which'has- prepared_guidelinesvand,
:models"for the‘preparation:of estimates'of changes:‘in the‘economicivalues‘of
_iﬁaeuigi resources as a resultiof_releaSes‘of_‘haZardous»substances.

‘fhis paperlhas threeVObjectives;l (1)‘to‘describe the ec0nomicianalysis
required by‘thevlegislation7definingnnatural resourcewdamage assessments* (2)
v_ to 111ustrate the Judgmental questlons that arise durlng an assessment u51ngk

levidence from two recent cases, and (3) to con51der the 11ke1y performance of .»f
'bthe assessment,process defined by the legislation and the implications for the
1:course of research in ‘resource and environmental economics

The Comprehensive EnVironmental Response Compensation and Liability Actb

'--;(CERCLA) of 1980 and its re- authori21ng amendments (SARA 1986) establlsh two

| _types of liability for releases of hazardous substances and oil ~ The first :

- of these, and the one that has received the greatest amount of attention, is:

xassociated with the liability of potentlally responsible parties (PRPs) for
the cleanup of old or abandoned 51tes containlng these hazardous substances
S This 11ability requires that the economic‘agents Judged to beirespon31ble'for o
the releasevothazardous _substances posing7some‘dangereto~humanbhealth:and/or’
;'theienvironmentvbe‘ required to‘clean'up'the.sites;f Thefsecond type“of'“
_»liability concerns vdamages to natural resources and has received much 1ess;

vi‘attention It is the focus of this paper.

When oil or hazardous substances are released into the env1ronment “human

health may be adversely affected and the ability of natural resources to - i

‘i[vt prov1de valuable services may be impaired - For- example the-recreational |

u'services provided by a river (fishing, boating and swimmlng) may be reduced e



through the accidental release of.hazardous substances into the river. Natural
résqurce_damage is the value of the services lost from the time of the rélease
tolﬁhe point the éleanup aCtivities cease plus the discounted present value of
ﬁhe lost future'ser&ices due to a less than complete restoration of the rivel;.3
When the release of oil or hazardéus substances has led to natural
 resoﬁr§e damage, the trustee for the resource (most oftén state governments)
. seeks compensation in the courts from the responsible partieé. The courts in
‘turn must decide upon the size of the award by placing values on the lost
éervicerflows. This valuation involves a sequence of tasks including
‘detérmination of the time of the release, quantification of the physical
damage (i.e., chéﬁgés in the ph&sical characteristics of the resource),
gnumeration of the individuals affected by the reduceq service  flows, the
values affected individuals place on these services, and apprépriate rates to

be used for gapitélizatioh and discounting.

‘2. The Law

CERCLA/SARA was originélly designed as a‘cleanup program for old or
 abandoned sites containing hazardous substances or oil and for accidéntal
‘releases‘of these materiéls from active sitesi4- This legislation also
v éstablished an eme;gehcy,fund (the Superfund) to pay for cleanup of substances
released into the ‘environment while the governmenﬁ seeks recovery of that cost
from the responsible pafties.5 CERCLA/SARA imposes liability for the costs of
cléaﬁup on_the responsible parties, along with additional liability for any
damage the release of the hézafdous substances may have caused to the natural
resoufces inVolved.6 - The- legislation also required the President to

establish guidelines for the proper determination of the damages. These



- guidelines have been promulgated by the Department of Interior (termed the DOI

L :Rules). The rules have come under criticism and currently dre the subJect of

a court case.

The CERCLA/SARA prov151ons include two 1mportant features influencing the e

'~Q_ability to identify PRPs and. the weight given to a trustee’s estimates of

damages 7 First the leglslation proV1des for joint and several 11abi11ty,

klithus enhancing the chances of legally 1dent1fy1ng some entity as - a PRP by

- establlshing liability for any party 1nvolved directly or . indirectly, in the
b'release of the hazardous substance _ Second -an assessment of damage prepared

| ”follow1ng the DOI rules has rebuttable presumption While legal scholars have
”:debated the actual impact of rebuttable presumptlon, clearly this prov1sion
1has influenced both the character of the DOI rules and the strategies adopted
:(by trustees (see Yang et-al [1984]) Equally important it appears to have o

- influenced several PRP's evaluations of the relative costs of a settlement

'f:versus trial in natural'resource damage cases.

:3 ﬁatural Resource Damage Assessments f
lngo understand the economic issues assoc1ated w1th natural resource damagef
;’assessments;'it is‘useful to»review‘the.guldelines_forvthem specified in the
o DOI‘rulesi’ Thesevrules‘define the‘full sequence‘of .activities represented u

ngschematically in Figure 1 including the methods to be used in establishing '

'f_"injury, the linking of the release of the hazardous substance to the injury,

and the determinatlon of the damage (valuing the inJury) , Because most
'fnatural resources prov1de services: out31de organized markets assessment of
.these requirements necessarily draws on the current literature on methods for B

'estimatingjnOnmarketed reSOurces values.



';Th damage assessment beginsﬂwhen‘the trustee for‘each type ‘of natural
resource is notified (or recognizes) that a potential natural resource injury
lexists., Given notification; the rules first requirerassessing whether an:v
emergency‘situation eaists.9 The hurden of proof for establishing'that
emergency‘actions'are warrantedrrests with the designated ,trustee.

;Following notification,-a pre-assessment screen is conducted.lOIDuring
'the_pre-assessment scéreen, the trustee must determine,what;natural resources:
Vhave been injured. Once they are identified‘ - the pre-assessment'prOcess
_ continues with examination of the perceived 1nJury and determination of its
1mportance vis 4-vis the cost of a full assessment If the dec1sion is made
to proceed with a full assessment the next step is to deyelop a formal
assessment plan selecting the methodologies to be used in estimating natural
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
intention to perform an . assessment, 11 | B -

Determination of injury to a natural resource and subsequent determinationff
of the injury's extent are tasks for naturalrscientists; Because‘information
_is costly and the resources available for its acquisition scarce, DOI rules
require consideration of costs. Thus we . can expect that uncertainty regarding
both the exposure'and extent'of the - injury will remain after'the assessment is
Vcomplete. 'Moreoyer 'this uncertainty is incorporated into the damage
estimates because ‘the: damage determination phase employs the scientific
1nformation as input to the economic analysls (an analys1s 51m11arlyA
:'constrained by information .and uncertalnty)

~ The conceptual framework 1nherent in the DOI rules for the estimat1on of

damages follows the idea of estlmatlng the change in the value (arlsing from



fdirect use)iof each'natural'resource as an asset While therevare ‘some

:"departures from that basic principle, this view remains the most consistent

ﬂﬁfinterpretation of the intentions of 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

estimated (future) economic damages assoclated with the release In the event
:¥ restoration or replacement is precluded, the preferred methods rely on market
5prices‘or on appraisal.methodologies-to.estimate prices’ The DOI rule requires
‘~that the change in the value of the resource be valued by the differences in
'f.market (or appraised) prices resulting from the release | When these avenues
fare 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 hedonic price, and contingent valuation methods),a
'Tall are described as equally viable
| Damages arise from diminution in the quality and quantity of services' )
provided by the resource As a practical matter the choice of methods will
biibe dictated by the data available and by the unique features of the

E resource 12 Regardless of the methods chosen by the trustee, the analyst:

'::}‘must define the equivalent of the extent of the market for each resource

This process requlres recognition that a resource may support multiple

o 1compet1ng uses.

Once the trustee has estimated the damages for each service prov1ded by
' the resource the total damage c1a1m must reflect the 1ntertempora1 aspects of

»the damage The PRP is llable 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

:_14u Damages and the courts B
The estimation of natural resource damages under CERCLA/SARA is a:
relativelyxnew,enterprise with which we,hav¢v11mited exPerience.‘:To our>>
' 3iknowledge,.there have not as’yetfbeen court decisions under“the statutes' and
- DOI rules governing natural resource damages MoreoVer ‘litigation "practices N
uhlimit the extent of information available from the plaintiff and defendants
_involved in each case l | | - |
| NonetheleSS, even a partial rev1ew of the experience illustratesbthe
'5;economic isSues involved " our summary is confined to two cases for which a
Tvsufficient component of the research conducted by each side was avallable‘ for

‘7summary.13_ Both of the cases were initiated before the final DOI rule for S

S Type B assessments were issued

.The Eagle Mine Case. Plaintiff's Damage Analysis
The first case involves the Eagle Mine faci11ty near G11man Colorado ;'In K
v"this case the p1a1ntiff/trustee (i.e. the state of Colorado) contended that

N operation of the Eagle Mine resulted in release of a variety of hazardous
substances into the groundwater and the Eagle River and may have affected some_1
h portions of public 1and adjoining ‘the river These effects arose primarily
hg:ffrom the disposal of mine ta111ngs | L

»As a direct’result of the'release the trustee{contended ,several
_,services provided by the Eagle River diminlshed both in quality ‘and quantity

- These services generally related to recreational actlvities, 1nc1uding flshing



and boating and nonwatér;based activities such as,hikingfénd'camping.
Mofeover; becaﬁse;bf these,releasesrin‘the river; the - plainﬁiffféfgued, its
aesthetié qﬁaiity.had been impa;red,:iéading fo a decline in_the value:of .
‘ préperties a&jaéent to the river; Finally, s&me privatébwellsbuéed for
drinking wgter wefevthought to héVe begn‘cgntamingted.‘ ‘

To evaluate the natura1 resource damages associatedbwith these éffects,
ﬂﬁhé;trustee used three methods. Estimates were developed using ?Orest Service
estimates of the‘valges per day of alternative recreationalj §xperiénces ($14
:‘pér day‘fof wgter-baégd recreaﬁioﬁ and‘$9 per day for»‘nonwﬁtér;Baééd), two
contingent”ﬁalﬁation survéys,.aﬁd A:hedonid property‘,§a1ue model; ‘The
informaﬁion.necéssary_CO undértake thé above analyses ﬁas‘ drawn from two mail
Sﬁrveys'cbntaining'qﬁestibns.regarding regreational ‘use,,propérty values, and
Qillihgness-to-pay to clean up the damaged portions offﬁhe Eagle River. One
survey wa; administered ﬁd the fesidénfs of Eagle County, whiie thé‘sec0nd was
‘sent to a-sample-of Colbrado residents.14

vTﬁo differenf methods were 'used to estimate the use-related values lost
vbecausé the mine.releéses affectéd a séction‘of the EaglevRiver. The first of
. ifhése’used unit day values (adjusting for thevlength of "typicél“ déys)
estimated by the quest Service'fo? water and nonwatgr-baéed'activities along
&ith'the results‘of-cﬁntingenf‘behavidr questions fme tﬁéb surveys. Thesé
qﬁestions asked how maﬁy déys a réspondent_typically woﬁld épend in watér andv
nonwater acfivitieSi(witﬁ each.askéd Sépafgtéiy) in‘the:reiefant section of'tﬁe
vfiver if it.were.restbred to its "pfé-mine coﬁditionh and bad water quality
coﬁparéble_to sections‘above the:mine.'lcdmpafing these résponseS tobprevious
‘yéaf's days-of-use indicated by these:same individﬁals:and to estimates bf_pér =

_éapita_usé from the 1980 Colorado State Comprehensive Outdoor Recreatioh Plan,



‘.f?an estimate of ‘incremental use for water and nonwater activities was.prepared l
JhThe results are. given in Table 1 ‘An estimate of the aggregate damage
:;boccurring in Eagle County was computed by multiplying the per person values
‘for use increments by the number of 1nd1v1duals over 18 years of age 1iving in
':‘Eagle County. ‘This- estlmate ‘was then projected forward for ten years and
- discounted.back to‘1985 using a 10_percenthdiscount rate. Similar procedures
. werevemployed.to determine the damages’outSide_Eagle,County (i,e the rest of3{v
COIOrado) S . - v R v
The second approach employs an en ante perspective (see Smith [1987]) and;
'includes both use and nonuse values » This approach was based oni contingentd
bvaluation questions in the Eagle County and State of Colorado surveys
eliciting respondents'vwillingness -to- pay (WTP) for Eagle River cleanup In
'the Eagle County survey respondents were asked their willingness ‘to make an
'bannual payment for each of ten years to’ clean‘up the relevant section of the‘
.Eagle River In the State of Colorado Survey respondents were asked their |
annual w1llingness to pay over ten years to clean up all possible problem

,‘hazardous waste sites in Colorado 15 " The number of these sites was suggested”

to be overv200 Following thisf response seven sites were identified as‘
‘ involving current legal action vBrief descriptlons of each s1te were provided
v'lThen each respondent was »asked-to perform two allocations‘
V(a) 'specify from a schedule of percentages (1ncremented in units of 10 .
‘i'percentage points) the percent of their total bid for all sites that>
would bevassigned.to'the seven sites,;‘A |
“‘e(b) identify a most important s1tevand thebpercentage of the amount

i designated for the seven ‘sites (in response to the question describedv.

in‘part (a))_to bexallocated torthis-most importantjsite.'f



v7101v.
‘»vIn addition, respondents were asked to allocate their total bid (for‘cleanup
of a11 200 sites) among reasons (again by specifying percentages) that were
:interpreted asgreflecting‘use and nonuse values. The eStlmateg for Eagle .
L River correspondrtofthe average of'theiallocated;totaluyalue for those .‘v
vlindlviduals identifying the Eagle River as the most important area. le

- Table 1 details the results of the contingent valuation analysis | In vthe',
Eagle County survey the questions were designed in such a fashion that WTP
pestimates would include both use and nonuse values, but the difference between
'water-based’andfnonwater-based values couldrbe »identified. VInvthe.State of.
: Colorado’suryey‘nordifferentiation between ywater-gandvnonwater¥ba5ed'yalues'
‘iwasfpossible;vbut an allocationvbetweenhuseg‘and‘nonuseiyalues‘was made .
b“The meanseStimates of annual WTP derived‘from each suryey'are displayed‘
,iin’Tableﬂl In the case of Eagle County residents, .the annual WTP estimates
are multiplied by 6063 households, carried forward for ten years assuming a-:'
‘population growth of 2 percent and then discounted back to 1985 at 10 |
| 1ﬂpercent. A similar aggregation procedure is employed for the statewide
)estimates o » | ”_

The final analysis conducted by the plaintiff wasva hedonic property

.»‘value'study " The hedonic model was>estimated using responses tovthe survey of

: Eagle County residents who answered a suestion about the purchase price : |
B for their homes and who were also within 25 miles of the Eagle Mine A dummyb
) vvariable 1ndicating whether the home was within 6 m11es of the mine was used
l ;to gauge the effects of the mine | | i
The hedonic model's obJective was to obtain estimates of damage due to
’}possible contamination of local drlnking water supplies and to blow1ng dust

F’ﬂfrom the Eagle Mine taillng plles Unfortunately, the hedonic technique :



u
n\captures all aspects of this prox1mity to‘the Eagle Mine. :Moreover; since:the;_ﬂ-
ldifferences in property values due to proximity to the Eagle Mine represent B

";capitalized differences in the flow of services from the injured natural '

"'dresources, the hedonic model results represent the present value of perceived
‘future damages | o

‘ | Table 1 also displays the results of the plaintlff's hedonic property v

lvalue-study The results suggest that property located withln 6 m11es of the'

Eagle Mine is worth $24 000 less than comparable property located beyond the
) six-mile limit. Because there were 500 re51dences located within the 6 miles

‘f'vthe plaintiff claimed»an aggregate damage estlmate of 1§12 mlllion.

The plaintiff's estlmates of natural resource damages were not intended
’:to be added across methods : Rather they are alternatlve damage estlmates
”with some overlaps in the methods' coverage of the resource s services. None
} of the methods captures all of the ‘services. .For example, one might argue
»that ‘the recreation damages should be. reflected in the contingent valuation
festimates for the correspondlng user groups‘ and that the hedonic values;:

“should reflect both use and some ‘nonuse values (see Smith [1985])

| Table l'also includes estimates of the damageSn‘ To estimate these pasty
bvdamages, the plaintiff assumed that damages began in 1951 hosses were'_ |
‘appreciated using a capitalizatlon rate of 2. 5 percent for damages from 1951

’:hthrough 1975 and 10 percent for those occurring from 1975 to 1985 Inv;
Jaddition populatlon was estimated to have grown by 2 5 percent per‘year

>7 between 1951 and 1975 and 1. 67 percent thereafter U51ng only the damage

estlmates derived from the recreatlon unit day method the plaintlff estimated

"‘past damages to be $50 8 million
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The Eagle Mine Case: Defendant’s Damage Analysis

It is probably not surprising that thé natural resource damage estimatés
compiled by the defendant’s group were coﬁsiderably less than those produced byv
the plaintiff. However, what is somewhat'surprising is the close
cofréspondence between both sides’ estimates of the uﬁit value estimates; The
large differences in the total damage estimates arise from differences between

the plaintiff’'s and the defendant's estimates of the number of iﬁdividﬁals (or
households) judged to have been damaged, as well as from the substitution
- possibilities available’for the services of the affected natural resource.

Based on the technical description of the exposure aﬁd injury as well as
on engineering reports evaluating the Eagle River site, the defendant’s
analygis focused on the implications for recreation and drinking water supplies
of releases from the mine and tailings ponds. Valuation estimates were
COﬁfined to use ﬁalues.

The fecreatioﬁal damage analysis separated water- and nonwater-based
activities. In each case i; was -assumed that thé portions of the river above
and below this stretch were not injured and that these portions 'provided
services identicalbianuality‘and quantity_td thpse that' would be provided by
the injured stretch if it ﬁere to be fully restored. These unaffected portions
_were treated as perfect suﬁstitutes for the water- and nonwater-based
recreational services provided by the injured resource. With ﬁhis assumption,
the defendant’s analysis treatedbthe recreational damage caused by the Eagle
Mine activities as the consumer surplus loss associated with the increésed,
travel cost ’incﬁrred by.recreationiéts using the substi;utes for the’injufed
stretch (10 miles for évery'rpund trip). Using the 1980 Fish and Wildlife

Survéy, the defendant estimated a travel cost demand model for individuals



:ltravelingvfrom aroundhthe country to fishing sites in‘a five-county’region :
:‘surrounding the Eagle Mine Complex The defendant 8, analysis defines the ‘
baseline conditions as . those corresponding to the sectlons above and below thel
'5 mlles involving the m1ne It 1s therefore approximatelyicomparable tovwhat-
‘~the plaintiff used in wordlng the contingent behavior questions thatvformed:
,.the basis for this analysis of use values The assumption of perfect
'substitution allows the change in resource avallabllity due to the m1ne to be
'treated asva price‘increasef Damages were estimated as the 'averagevconsumer :
surplusvloSS’from that price increase’ The estimated consumer‘surplus per -
| ‘trip based on the. defendant s model was approximately $21 a figure that _:
,actually exceeds the estimates adopted by the plaintiff (in constant dollar
terms) However the assumptlon that perfect substitutes are available (above
v-and below the affected area) 1mp11es that 'the 1ncrementa1v10ss in consumer ,
' surplus is the relevant measure | This was about $1. 35 ‘
v The travel cost model was also used to predlct the reduction 1n‘tr1ps per
vvcapita attributable to the increased travel cost -The reduction in total trips -
was derived by scaling the predicted trlp rates by the relevant population | ‘
vThis population was specifled u51ng Colorado data descrlbing the average.
,number of flsherman per m11e of r1ver in. the state ‘and then attributing this
:figure to- the 1njured f1ve m11e stretch of the Eagle River | The defendants
found that the lost fishing days due to the increased travel cost>andvtheir
‘definition of the relevant population amounts to $4 000 for 1985 FAS'reported
in table 2 the discounted present value of past and future water based _5:’
damages amounts to approximately $78 000 18
‘ Damage estimates associated with lost days of‘nonwater based recreation

were estimated in a s1milar fashion The average consumer surplus assoc1ated



"14:‘
L with nonwater?based activities'was eStimated to be approximately $32 YWith a
vthe same perfect substitution assumption the estimated loss becomes $. 55

'rbThe defendant estimated the relevant population to be 1000 individuals who

'-j"spend an average of 10 days per year engaged in nonwater based recreation,

;jileading to the $5000 annual estlmate and present value of past and future
i,ldamages or $104 000 in Table 2. 19 |
No attempt was made by the plaintiff to focus directly on drinking water
”5 effects - In contrast the defendant explicitly considered the drinking water>3>‘
tissue, using the cost of supplying alternative sources of drinking water in -
vilthe case of private wells and remedlatlon of municipal Asuppliesvthrough
‘;i*filtration. The annual cost of thls filtration was; estimated_to_be $7,506‘andhj
‘Jathe discounted present valuerwas estimated to be 1§47, OGO'I'The defendant's
hfexperts concluded that onlyione private well actively used for drinking water
o was contaminated and that bottled wateri would be an adequate substitute for
'-that Well The annual cost of prov1d1ng bottled water to a single household K

bwas estimated to. be $720 with a present value of $14 000.

The defendant estimated the total natural resource damage both past and

ivffuture caused by the Eagle M1ne to be approx1mately $240 000 The plaintiff o

”'festimated past damages to be $50 8 million and future damages to range from $15 v
to $45 million Using the most conservative future damage flgure the

e plaintiff's total estimate was over $65 milllon

The Idarado Mine Case: Plaintiff’s Damage Analysis
.»Our'secOnd'case'alsovinvolves a mine inVColorado‘ The Idarado M1n1ng and
““Mllling site became a natural resource damage case with the discovery of

‘“xfhexavalent chromium in 1978 in two new munic1pal water supply wells drilled '
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Lforvthe"town of Telluride ' Thevwells were’locatedfabout 1;600’feetiwestiof the~":

vlargest tailings pond for the Idarado complex uThe‘state\offcolorado is againf:.:*'

bfthe‘ trustee for the affected resources.
As w1th the Eagle M1ne 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
:locations of tailing piles) Because.the'statew1de survey-employed in thetf”
Eagle Mlne case 1ncluded the Idarado mine site as one of the ‘seven 51tes |
;identified“to each*respondent.as-part of the requested allocatiOn of totalf
”‘vbids for cleaning up ex1st1ng problems at all sites, the trustee used theﬂ‘

| results from the state survey for those households identifying the Idarado as t
the most important 51te | | ’ | |

The plaintiff's analysis used these contingent valuation estimates tol

ﬂ;measure the total past and present natural resource damages caused by the
,'activities of the Idarado 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 arevc0nsistent 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 milllon and past use damages in

:excess of $100 million zo“l' | |
To support these estimates the plaintiff's evaluation also reported
lvalues u51ng other techniques to estimate components of damages associated
'with specific aspects of the affected natural resources »Thesef'estimatesv

- mrelate to. groundwater and soil contamination and to lost recreational fishing

A service replacement’method‘was employed_tog;estimate-the»damage to the‘
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varinking water gquifer;.a property value appréisal appfOECh for soil
':}¢Qntaminatioﬁ, and a unit’aaY'method:forrldsses involQing fg#teational
fishing. | |
| 'Damage to thé“aqu1fer supplying a portion of the drihkingrﬁater to fhe
vtbwn of Telluride,vColdrado‘was dgtermihed by'using.the éstimated cost of a
‘sﬁéface watér 'tréatmént plant. ‘Estimates of the total costs of this facility
‘;féﬁged’from '$1,000 to $3,000 per acre foot supplied pér year. Multiplying the
_vpér;acre-fdot ﬁrice byithevestimaﬁed demand on the system and then discoﬁnting,
"it §Véf 30 years afvio_bercenﬁ produééd the plaintiff’s daﬁage eStiﬁaté of §3
‘:to $5 milliﬁn reforte& in Table‘3.
3, '.Examinétion of thevéoilﬂin and around the town of Telluride revealed
B _gievafed levels Qf 1eéd'anﬁ cadmium. The démage associated wifh soil
 406ﬁtaminétion was estiﬁated by using the decreased éréperty values arisiﬁg frqm‘
ﬁomeqﬁheré' knowledgevofvthe éOntaminatioh.zl Becausg no mafket 1nformati§n
:‘waé aﬁailable forvTeiluridé, a ca#é of'soil contamination in the town §f'Park‘
3J‘Ciﬁ§; Utah was used.  Local real estate appraisers estimated the decliﬁe in
;fé;déerty_valué due to the éontamination as 10 to. 15 percént for both“
v: ;ré§fdentia1 and comméfciéi properties.
 . 'The plaintifffs>analysisvéstimated fhat 50.9 acres.of‘residehtial and
vgammefgial‘real>e§taté ianellurideAcontained or ‘was in élqse proximit& to
’cdntaminated soil. Using éurrent estimates of fhe mgrket'valué for this
.pfdperty apd‘tﬁe appraisers.estimates of loss, the present value of the
"damAges.wgs.esfiﬁéted to be $2 million.
The Bureau‘of Reclamation is éompleting a &am onn the Uncompahgre Rive#
f that wi1l eVentualiY lead t§ a lake of apprdximatelyflooo’sufface acres.

Because the Uncompahgre'Riverrwas argued to have beéh contaminated by the
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Idarado Mine, the waters of the new lake would not support high quality game

fish (i'e s trout) .Using Forest service estimates of unit day values for a .

: _trout fishing day ($14 22 per day) and the Bureau of Reclamation estimate of

16 000 additional fishing days if the reservoir were not contaminated,vthe
1 trustee estimated lost recreational f1sh1ng at $ 9 to $1;4 million in present

value terms.?2

"The'Idarado Mineycase:bDefendant's Damage Analysis

The defendant's estimates of natural resource damage are provided in
VTable 4. These estimates relate only to the danage categories snecifically
_ associated’with the contaminated aquifer and soil, as vell as‘to‘those related
toilost recreational fishing.23 The defendant argues that because least-cost
. alternatives are required\hy CERCLA;Vthe damage due to the contaminated
: aQuifer correSponds to thelcost‘of drilling new wells; $205,000. Following
‘.similar logic, the‘defendant's estimate of damage due to soil contaminationv
assumes that the injurious affect of the contanination can be overcome by
‘covering the affected areas with 6 inches ofkuncontaminated soil and planting
grass. This procedure is estinated to cost 27 cents ‘per square foot resulting
in a total coSt'(damage).of §275,400. 2 |

With reference to the lost recreational fishing in the Rldgevay Reservoir
the defendant s ana1y51s‘argued it would bevinappropriate for the state to
seek damages for a nonex1stent fishery that was never planned to exist.
However, if the fishery were to exist andlif l6,000 fishing dayslwere spent © at
vthe reservoir per year,‘the.defendant_claims that the valuerper fishing 'day
v;WOuld'not be $14 to‘$22, but would reflect the marginal value that Colorado

fisherman would place on the improved reservoir fishing. »Using'estimates for
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}frimproved recreational fishing along the Uncompahgre R1ver that amount to $ 07 .
l per day (this low because of the available substitutes), the defendant
lestimated damages as $14 000 | » |

| Ihus? in summary, the defendant s estimates of future damages vere less
»than $500 000~ In contrast the plaintiff estimated future damage to range
?-from $8 million (based upon the individual damage category estimates) to over
’f‘$40 million (based upon the contingent valuation method), and estimated past

"damages to be.invexcess of $100 mlllion.,u

i Damage Estimate Reconciliation
It is certainly not surprising to find disparate damagae claims in the
:5_adversarial setting of a court case. However in these cases we: find estimates :

' differing by at least two orders of magnitude Moreover, in the Eagle River ;

’~?;Case the definition of baseline conditions is approximately comparable between.l_rp;h‘

”fplaintiff and defendant s analyses i If both sets of = vestimates are equally
plausible, then these discrepancies would serve as" rather severe criticism for
i“the state of the art in nonmarket valuatlon Fortunately (for economists);

B ;thls 1nference 1s notlthe correct one to draw from ‘the results we' have,
v‘summarized Discrepancles can‘be explained, prlmarily by assumptionngade

‘“iwithout benefit of any ana1y51s to Justify them Indeed lthe:estimates'that
'3can be compared.are remarkably.closef' The discrepancies that do exist arise
i'from differences in each side*s assumptions :

The greatest difference in estimates between plalntiffs and defendants is

b;found in estimates of past damage The most 1mportant source of disparity in

past‘damage estimates_is the time period over Whlch pasthdamages are . accrued.c"i7fﬂw'

: The?plaintiff:invboth‘the Eagle and Idarado Mine caseSIStarts the :accrual‘of;‘
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bdai'nages 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 estimates and

“fare not a reflection of the benefit estimation ,techniques employed. . Instead,

i they arise from_the assumptions generally supplied by the plaintiff's'and

: efendant s counsel to. the expert§_;gtgiggg__gg_gggimatg_thg_ggmgggg 25 Ifrwe‘
i:subtractfthe estimates of past damage from the totals, the disparity is |
liireduced considerably In the Eagle Mine case the plaintiff's estimate reduces -
to $65 million and in the Idarado the plaintiff's estimate falls to $41 |
:million ‘ |
| 'fCOnsidering‘now:the disparity in the estimates of present and future-‘
‘damage,bwe do find suhstantive differences in assumptions and what is included
in the damage estimates.-.For those'cases in which comparablei "commodities"
i{are’valued, the estimates are remarkably close. For example,rffor the Eagle
‘Mine caSei_the tWOYSets (plaintiff and defendant)vof per-unit estimates fall
within’the‘range found in‘the literature. Moreover, both defendants’ estimates
of'recreation valuesrlost per‘unit of use exceed those of the plaintiff --v$21>
per day versus $14 per day for water-related activities and $32 versus $9 for
 nonwater- related activities . The discrepancies in these respective»aggregate
estimates_ arise from the plaintiff’s assumption that the full valde of the'/
.iexperience would be‘lost and in the'assumption of thefnnmber of‘people

'esperiencing gains vith reStoration In our view neither side was completely -
) tcorrect. While the defendant did ‘document the phySical availability of
substitutes,v these substitutes do not appear to have been reflected in the-
‘demand model. Similarly; the contingent valuation approach examined the ‘

‘iincrement to use arising from~c1eanup but attributed the fu11 value to that
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;{‘inérement. it did not aétempt to distinguish transferé ffﬁm higher céét of
lqwer Quélity‘ alternatiQeS andvnet ﬁew use. The former’grdup Wbuid nofvbe
valued at the full per-unit cpnéumér surplus estimate. | | |
The plaintiff éonsidéred the relévant market for the recréation&l
- services provided By the river to extend to the state 6f'Colorado,' whereés fhe'
defendant limited the market to local residents conSidered (by a simple f#tid)
to Be fishermen.’ This "extent of the relevantvma:ketﬁ i#sue waélidenfified as
' - a potentially important inflﬁehce to recreational demand models some time
_.égo:26 Receﬁtly, it has received renewed research attention.27 While the
assumed extent bf»the:market can influence estimates of the shape of the ‘
déménd function (the primar} question raised in the récéht reSeaxch), thé:key;i‘_n
viSSue fof aggregéte damagq4estimates is the number of people experiénding thef
IOSSeé. In shdrtf even a small difference in the value flagéd by éne -
household oﬁ a recreétipnal experience can lead to a 1arge divefgehce'if:,
'.bmultiplied by vaétly différent numbers of households. |
The differehce in recreational damage estimates fdr the Iﬁafadolcase

'ariée from a similar 1SSQ§ concefning the relevant "price" or valugxéttached to
:impfo§ement of the resourde; Does the value relate to newly créatéd fiﬁhiﬁg 
. &ays or to new suﬁply oéportunities for fishing? Cléarly they are not :the
isame; In this QaSevthe defendant'svanalysis conceded (fof the sake éf .
érgument) that Stocking'the Ridgeway Reservoir with trout mighf lead_ﬁo  SOmé vhl
16,000 annﬁél fishingvdays experienced at the reservpir. The iséﬁe fréiSedibj
the defendant is the.éppropriéte valﬁevto aséign'to these déys. ?The defendant ;
 argued that,Coloradé has-a lérge number of ekcellent trouﬁ fishiﬁg:siteé-andyﬁ.
‘thatvadding stillyanotherrwillvnét iﬁduce more fishing days bﬁt mérely ?

reélldcate’existing_days. The relevant value is thevgaih ‘realiZéd from these
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reallocations (aﬁd potentiallyva small number of net new days), While the
~value to a fisherman of a trout fishing day ﬁéy well fall in the range cited

| By the plaintiff ($14-22), this is not the same aé the values generated.by
addiﬁg more fishing_opportunities. |

The Eagle Mine case providés another exampie of how differences in
modelingvstrategy can cause defendént and plaintiff to value different
“coﬁmodites." In this case, effects on an aquifér were involved. The
‘plaintiff argued . that damages to drinkihg‘water supplies can be céptured by
the hedonic property value model, whereas the defendant used the cost of‘
'remedial‘activityv (i.e., additional filtration in the casé of municipal water
supﬁlieé, and replacémené with bottled water in the case of contaﬁinatéd
private wells). 'Thérg_are a number of_good reasons to expect these estimétes_
to be quite different. First, the hedonic approach, even if the distance
threshold were feésonable,‘cannot'isolate that portion of the property value
décliné due to the contaminated water supply.‘ Second, tﬁe defendant'’s metﬁod
assumes that filtratibn and bottled-w#ter are perfect substitutes for the
contaminatéd sources of drinking water. This is simply not true. Coh?enience v
‘alone distinguishes the tap water/béttied water comparison. Even with
filtration, all' the serviées of the aquifer are not restored.

To this bbintbﬁe have explained a large component of the differénces_in
future benefits wiéhout.considering the treatment of nonuse values. Pléintiffs
have included them'and defendants have not. While the DOI rﬁles exclude them |
" (except wheh use values cannot be. measured), this position is' not the correct
“economic approachl Noﬁuse values arevrelevant to ‘the change in the.vaiue of a
ﬁatural.resource due to these types of releases. When they are omitted, we

should expect differences.
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Thus, much of the disparity in the (future) damage estimates for these

éases is due to unsubstantiated 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 substitutes for the affected
resources and on what services would be provided by restoring a mnatural
resource to its baseline conditions. Indeed, once these maintained
assumptions are considered,‘the damage estimates can be reconciled. The fact
;hat problem areas invol§ing thése types of assumptions exist does not
invalidate natural resource damage assessments. However, it does suggest that
- the level of economié expertise available to judges to evaluate the "facts" of
each side’s evidentiafy claims will probably need to exceed what vmany analysts

‘of judicial behavior have argued can be expected (see Cicchetti and Haveman

[1988] and Wald [1983]).

5. Implications for Research

If!is difficult to gauge what positive effects natural resource damage
liability will have on the development of the economic theory of resource
valuation. Staﬁutory méndates presented by CERCLA and SARA require that the
techniques used fo'value the services of nonmarketed resources be deveioped to
a new level of specificity. Often what is involved in these vgnalyses is an
.evaluation of changes in the quality of a resource, of the risks households
might experience from a release, or in the resource’s ability to provide a
subset of all the possible services that could have been available from the

. resource in its unimpaired state.
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As presently ﬁripten, the stétutes and DOI rules have Assuméd fhat the
information necesshry‘tdlmeeﬁ the deménds>of complexvvaiuation tasks is
:.already avéi1$b1e and tﬁat estimateé for the Qalues‘of resource  sérvices are
évailable in therliterature.' This is only partialiy true.  We 5re only no&
beginning to accumulate experience with these techhiﬁues and ‘to unﬁerstand
'what portion‘of:observed différence#iin valuation estimétes',afe due to
differences in‘tﬁe‘feéfhres of (and tﬁe services provided by)‘ithe resources
'invblved, as compared tb}assumptions and judgmehts made in implemeﬁﬁing thé‘
models used to obtain the estimates (see Smith‘and Kaoru \[1988]). bde
taské would seem especially desirable to avoid wasteful and unproduétive
debate in the responses to the CERCLA/SARA méﬁdates. FifSt, we'éhould
evaluaté what ‘we  kiow and, equally important,‘whgt we donit know about the
>>state of our conéeptual, metﬁodologicél,vand empirical informafion»on the
value of natural resqutéeg as assets providing diverse services fhat directly
_ and indirect1y éuppbtt a'ﬁidebrange of utility-generating acfivities.‘ Seéond,
we should Qse:this precis to'formulaté a reasonable set of protocols for -
. responding to the’réqui?ements for naturai} résource,ﬁémége asséﬁs@ents. iThié
must be sensitive:to what we don’t now fully understand and inéorpdraté |
mechanisms to update and revise procédures as our knowiedge base gfoWS,through E :
ékperience, |

Without‘boﬁh, the_procéés of pérforming natural,reéource‘damage_
assessmeﬁts and settiing'them (whether in or-ouf ofvcouff) is 1ike1y to  waste
scarce research'reéourées'in resblving’the needless‘polafiiaﬁion in Athé

 evaluations.
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PlaintiffistNatural Resource Damage Estimates: Eagle Mine Case

. Estimation Method/

of Damageb

Unit Damage
Estimate
1985 Dollars

Discounted Present

Value of Future Damage Iype‘
~ (agprepate estimate)

' Future Damages

Unit Day Method endCContingent Behevior

‘Water-based Recreation

NOnwater-besed'Redreation

,'Contingent'Valuation'

Eagle County WIP Survey

Use and Nonuse values
(water-based)

. Use and Nonuse values’

(nonwater based)

State of Colorado WTP Survey

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 per household

$24,400 per household

Eagle County Residents

$ 2.0 million

_ Non-Eagle County Residents
$ 6. 3 million

Eagle County Residents

"$ 1.0 million

Non- Eagle County Residents_r

- $6. 0 million

County Residentsa

$3.4 Million

. County Residentsa
$1.5 Million

State Residentsb

$15 million

State'Residentsb
$30 million

500 Local Residents -

" Past Damages

1$12.2 million

Water and Nonwater Recreation:

Eagle County Residents
$9 million :

State'Residents

! $41 8 million

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
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Table 2. Defendant’s Natural Resource Damage Estimates: Eagle‘Mine'Case

Unit Damage Discounted Present

Estimation Method/ o Estimate - Value of Future Damage

V'Type of Damage ST . 1985 Dollars (aggregate estimate)

Future and Past Démages

. Travel Cost Method

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

Nonwater Based Recreation $;55 per day ' © 1000 Recreationists
‘ $104 thousand

Service Replacement Method

Municipal Filtration $7,500 per year. Municipal Water Dist.
v $47 thousand
Private Wells | $720 per year  One Private Well
$14 thousand

Sourcei'Informatibn in this table was drawn from National Economic Research :
. Associates [1985]. Some adjustments to the original NERA data have been made for
comparability purposes. ‘
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Idarado Mine Case

Table 3. Plaintiff’s Natural Resource Damage-Estimates:

" Estimation Method/
- Type. of Damage

Unit Damage

Estimate

" 1985 Dollars

' Discounted Present _
Value of Future Damage

(aggregate estimate)

Future Damages

Contingent Valﬁation,uethod

. Use Valﬁes

"Nonuse Values

‘Service Replacement Method
Aquifer Contamiﬁation
Property Value Appraisal
Soil Contamination
Unit Day Method |

Recreational Fishing »

$26 per household
$1.80 per household

$42 per household

>$3.80 pef household

$2,000 per yeara

$14-22 per 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

$1.80 per hoﬁsehqld

Cdunty Residents
$1.9 million -

Staté-Residenté‘
$104 million

Source: Information in ‘this table was drawn from Boland -and Milliman [1986] Some "
adjustments to the original Boland and Milllman data have been made for

comparability purposes.
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‘Table 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 D1vision,

Resources for the Future, and Unlver51ty D1st1ngulshed Professor of
Economics, North Carolina State University and ResourCes for the Future
University Fellow respectively. Partial support for this research was

: provided by the.Sloan Foundation fhanks are due MaureenﬁCropper Bill"
Desvousges,; Paul Portney, and anonymous referees for constructive |

comments ~on earlier drafts of this paper:

1. Shapiro [1986] described synoptic decision making as a process that
- involves assembling the relevant facts,»alternatives,under'evaluation,
assigning priorities; and selecting that alternative that best'achieves

the valued outcome,'giVen‘thefinformation at hand.

2. In this paper we often delete expliCitfreference to-oil, but-the'reader
should bear in mind that CERCLA/SARA treats oil in a‘manner'symmetric to its -

treatment of hazardous ‘waste.

3. 'If the river was restored through cieanup efforts to its'original pre-
release,state, tne amount of natural resource damage WOuld be equal to the
capitalized stream;of’the 10st services. Since the river was fully
restored, there would be no. diminution in future service flows

However if restoration 1S'1eSS than complete' future damage wiliioccur
-and the PRP is 11ab1e for the value of this damage Thus,rit‘should Be

borne in m1nd that the magnitude of the damage 11ab111ty is- linked to
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the cleanup liability, since the chosen level of cleanup activity will ‘

’l~in large part determine the residual resource damage

4. CERCLA/SARA also has jurisdiction over oil spills both on and off

_ shore.

' 5{ There areffOur'different typesiofscleanup’actiOns'underZCERCLA - The

'h first of these involves direct EPA. cleanup of a site under section 104,

“'Follow1ngkc1eanup, EPA can seek recovery of the costs from a responsible

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
h:undertake cleanup and cost recovery made using the fund under section 112 of 5v
1the legislatlon Th1s same type of action can be undertaken against the PRP

"{lunder sectlon 10l | Because‘each of these actlons is intended to reduce the

1:;hea1th'risks associated‘with the hazardous Substancesj‘they are viewed as

= completed'mhenfa cleanup1standard“has7beenirealized;v,*7

”6. The term natural‘resources means "land fish ‘wildlife‘ biota air,
"vater vground water drlnklng water supplies, and other such resources
' belonging to, managed by, held in trust by, appertaining to,,or
V otherw1se controlled by the United States, any State of local
: ’government, or any foreign government »any Ind1an tr1be _or, ifvsuch
'r;resources are subJect to a trust restriction on alienation,‘any member -

h'of an Indian tribe " CERCLA section 101



7. SARA changed and modifled CERCLA in six important ways First, SARA o

strengthened the rebuttable presumption provisions by extending them
from federal to state trustees. Second, a clear identification of
trustees was provided. Third, coordination between cleanup activities‘
and the collection of data for the assessment of natural resource
damages was required. Fourth, the statute of limitation'was extended.
Under SARA the statute of limitations expires'three years from thé,y
:latest of three»possible events, (D the diScovery‘of the release ofva“
hazardous substance; (2) thebpromulgation of the final’natural réSourcee
damage assessment regulations by the Department of Interior; or (3) the .
completion of remedial cleanup actions at hazardous waste sites;le Fifth
damage awards could be made available to the trustee withdut a federal
appropriation. Finally, the symmetric treatment ofvcleanup.costs and
natural resource damages was eliminated, thus proh1b1t1ng clalms against
Superfund for natural resource damages or the preparation of damage

asses‘ sments.

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

chemical, physical quality; or the viability of the resource and the

' discharge or release of oil or hazardous substances must be

established. ‘Once this 11nk 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 discharge or release

required immediate action to avoid irrever51b1e losses of natural
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resources or to prevent or reduce continuing danger to existing natural .

. resources.

f»lO; The screening CQnsideﬁs the likely coéts of such an appraisal in
o rélationshipbto the benefits associated with the overall process. The

- DOI Rules characterize this step'as.a "desktop" review of existing

data (with minimal field work), which théy éssumé‘can be,cqmpleted in a

matter of a few days.

11. Type A assessments are cases involving routine evaluations, typically

small spills. A computer model has been de?eloped under DOI support

- to estimate damages whén these spills take place in marine or coastal

environments (see‘Grigalunasbahd Opaluch [1988] for details).  Type B

_assessments are_the primafy fbcus of our discussion. Théy reqﬁifé

iﬁdividualized-evaluations and are the primary focus of the DOI'rules.

12. The rules seem to have been written under the assumption that models

and specific estimates of the values of services from the different

‘types of resources involved in dssessments are available. There is an

~ . admonition on costs comparable to that identified earlier for injury

‘determination.

13, Summarizing the experience with estimating natural resource damages is

a difficultltaSk ih any setting. Doing it as part of a court case is

. worse. The information we used for the two cases described here comes

from different stages of the two caSes,i-The Eaglé River Case has been



gsettled without a court decision. Our analysis reinteﬂ to fhnv
analysis'prepared by,flaintiff and defendants as-of the end of 1985."
The plaintiff’s analysis was updated and refined from that original
submission. 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 the Idarado Case is in process. Our summary is
Based on the plaintiff’s submission as of November 14, 1986 and the
defendant’s review and analysis submitted December 21, 1986. It is
our understanding 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 questions on both surveys was consistent witﬁ
interpreting the estimates as an option price (see Graham [1981] and
Smith [1987] for discussion).  We use the WITP description here to
-emphasize that the questions were posed in a format épecifying that
individuals would be required to pay for the improvément rather than

compensafed for the damage.

16. In constructing total values, these estimates were‘separated according
to whether a respondent was a resident of Eagle County. Those respondents
living 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

fiﬁdings from Iaboratory experiments.

'17; This diétinction is also relevant to the selection of a discount rate
because equilibrium price schedules in the housing market reflect each
individual’s internal rate of time preference. Consequently, it is

- important to consider how these values are used and compared with

asset values estimated as a present value of a stream of benefits from‘
a.resource using a different discount rate. Moreover, the prices used .
in the stated purchase price are converted into current dollars using

the consumer price index.

18. The defendants calculated past damages beginning in 1981. Past
damages are not capitalized forward, but future damages are discounted

to the present at a 6.9 percent rate.

19, Of the 1000 individuals, 500 live in the immediate area (total

V ;'population is 1000) and 500 were assumed to be nonresidents.

20. The’trusteeiprésents estimates pf past damage 6n1y_for iéét use value.
The preéent valueuof‘future damages'was obtained by discounting a 10;year
stream of annual losses (the annual household value tiﬁeé the.number of
households) at 10‘pepcent.”'The.capitalizaﬁion of péstvdémageé followed the
meﬁhod employed iﬁ the Eagle Mine case and assumed the initial injury to
haﬁé_occurred 31 years ago and employed a 2.5 peréent capitalizatién 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 affectlng the relevant homes as assets.

22. These estimates were queetioned because the Bureau of Reelamation‘s'

orig1na1 benefit cost. analys1s did not include fishlng recreatlon as a
benefit from the reservoir on grounds that stocking would not be
reconomical. Nonetheless, the Bureau did indicate that publierpressure
‘tould force some type of stocking.. This was used te‘suPPOrt the_ |

plaintiff’s conclusion»of'these losses.

.23, The defendant claimed that the estinates ptesenteu“byrthevnlaintiff
Based upon the cbntingent valuation metﬁod, were invalid because:of
inaccuracies in the etatewi&e survey and inCorrect'interpretations of
the survey results by the plaintiff. The defendant'’s review also
afgued that the queetions,posed in the survey wete uague with.respeet

. to tne injury that was_to be»valued.:rTherefore the resnondents did ;

not necessarily share the same perception of the injuries.

24. 1In both of these cases the defendant’s analysis'eréued that neitner :
conponent of damage‘was relevant for natural reseurce dameges. The

first because‘the dtinkingVWater supplies net_federal etandards, and

the second becauseiprivete land wae involved. We have specifieelly
addreseedvtheee criticisms in the text‘because neither analysis.is
‘correct | The contaminated water is covered under CERCIA, but ne1ther :

group’'s estimates reflect the services 1nvolved-—wh1ch are not current
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drinking water needs 'ln theﬁcase of,thé'blowingvtailingS» thesevwould.also
’lbe covered but the property value approach selected is not sufflciently

' discriminating to capture the effects involved

- 25. While it is true that different disconntirates'and capitalization
'.factors were employed byvthe-plaintifvaand defendants and these’
'differences could be interpreted to reflect differences in economic

=‘estimates, their impact on the past damage estimate 1s small in

",'comparison ‘to the time frame dlsparities

- 26. 'An example of an:attempt.to‘determine‘empirically;the extent of a

o ;'recreational_market can be found in:Smith:and-Kopp't1980]{

. 27. For a discuséion of these new models, see Bockstael et al. [1987].
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