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Executive Summary

In preparation of the planned 2009 removal of two dams on the Elwha River located on the Olympic
Peninsula in Northwest Washington, the National Oceanic and Atmospheric Administration (NOAA)
Coastal Services Center (the Center) is vmgykvith the University of Idaho and the Lower Elwha
Klallam Tribe to develop baseline data and a characterization of the lower Elwha River in order to
support the longerm management of the resource by the Tribe and other stakehdlslgart of this
effort, NOAA has contracted Battelle, through Photo Science, Inc., toaatrtye economic research
described in this report

The U.S. Bureau of Reclamation, National Park SefiN&sS)and Lower Elwh&lallam Tribe
previouslycommissioned aaconomic stdy of the benefits and costs associated with Elwha River
dam removalElwha Human Effects Team 1995This beneficost analysis, however, is now dated.
Further, it focused primarily on a narrow setisifi-relatedbenefits that could be readily quargtii
given varying assumptions regarding the scope of the project undertaken and its impact.

Thepurpose of the Battelle work is thkearacterization of the econonmepactsassociated with

Elwha River dam removaind subsequent river restoration. Theopse of this document is to

present recommendations for establishing the economic baseline and future monitoring, and to carry
out the baseline recommendations though the documentation of data sets and infoetagitig to:
socioeconomigsnputoutputrelationships meased using IMPLAN property values, timber

harvests, the Elwha fishery, tourism and travel spending, and the EbwerKlallam Tribe.

The economic assessment of the outcome of the removal of the Elwha River Dams should be carried
out consistent with an economic impact analysis (EIA) framework described in the literature review,
with sufficient information to offer a comparison with the original economic analysis [Elwha Project
Human Effects Team 1995] and to highlight the full impacthe Tribe. The baselimeasdefined as

the full set of data from present, fam removal, with trends that are likely to prevail whether the

dams are removed or ndh all cases, wherever data are used within this report to define the baseline,
theunderlying data set, including all reports and maps will be delivered to NGA#remonitoring

will consist of recapturing updated values of the same variables from the same sources, taking care to
record any methodological changes in how the agekegsng the data record and report the

variables.
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1.0 Introduction

In preparation of the planned 2009 removal of two dams on the Elwha River located on the Olympic
Peninsula in Northwest Washington, the National Oceanic and Atmospheric Administration (NOAA)
Coastal Services Cenigne Centerjs working with the University of Idaho and the Lower Elwha

Klallam Tribe to develop baseline data and a characterization of the lower Elwha River in order to
support the longerm management of the resource by theeTaihd other stakeholder&s part of this

effort, NOAA has contracted Battelle, through Photo Science, Inc., to carry out the economic research
described in this report.

The U.S. Bureau of Reclamation, National Park SefiN&sS)and Lower Elwh&lallam Tribe
previouslycommissioned aaconomic studpf the benefits and costs associated with Elwha River
dam removalElwha Human Effects Team 1995This beneficost analysis, however, is now dated.
Further, it focused primarily on a narrow setisifi-relatedbenefits that could be readily quantified
given varying assumptions regarding the scope of the project undertaken and its impact.

Thepurpose of the Battelle work is thkearacterization of the econonmepactsassociated with
Elwha River dam reml and subsequent river restoratidrne purpose of thidocuments to
presentecommendations for establishing the economic baseline and future mongondiacarry
out the baseline recommendations though the documentation séttatend informain relating to
socioeconomigsnputoutput relationshipmeasuredising IMPLAN, property values, timber
harveststhe Elwha fisherytourism and travel spendirgnd the_ower ElwhaKlallam Tribe

The remainder of this documenbisken into two majr sectionsthe literature review (Sectid)
and the baseline assessn{&daction 3). Section 4 contains a bibliography of documents referenced
and reviewed in compiling this report.
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2.0 Literature Review

The purpose of this literature review is to bwifglan informationbasefrom which to draw
recommendatiafor the baseline economic assessment and monitoring of the Elwha River restoration
project. Section 2.1 details the profsetxisting economic study apcbvidessufficient documentation

to broady characterize the project. Section 2.2 covers guidance from Federal and other sources on
economic analysis relevant to dam removal. Finally, Section 2.3 contains a limited overview of
economic analysis carried out in support of river and other envirdahpeojects from which lessons

can be drawn to inform the Elwha economic baseline and monitoring recommendations.

2.1 The Elwha River Project

A number of documents have been produced that characterize the Elwha River dam removal and river
restoration projecnd alternativewith a high degree of detail. Rather than attempting to reproduce

all of the details, this section will provide a high level overview of the prajetits documentation

sufficient to inform the baseline economic characterization anceftnonitoringwith greater
emphasislevoted to presenting the features of the existing economic analysis carried out in 1995 by
the Elwha Human Effects Team.

There are two hydrdectric dams on the Elwha Rivehe 108foot Elwha Dam built 4.9 miles fom the
mouth of the rivein 1911,and the210-foot Glines Dambuilt 13.4 miles from the rivé mouth in

1925. The reservoir created by the Elwha Dam is known asAlaladl, and the reservoir created by

the GlinedDam is Lake Mills. The dams restribe indigenous anadromous fish populations to the
lower 4.9 miles of the river, though historically they had access to the full 45 miles of the Elwha River
and 100 miles of tributary streams now restricted by the d&his.is to the obvious detrimenttbie

fish, but also tahedetriment of the complex ecosystem the fish prelycusped support, and the
American Indian population that relied on the fish populations economically and spiritlradigr the
Treaty of Point No Point signed in 1855, thevlia Klallam ceded their native title to the land in
exchange for the promise by the Fed&aernment of the United States of permanent rights to
fishing, hunting, and gathering in their traditional areas. The construction of the Elwha Dam, just 56
yeas later, was a private effort on privately owned land but decimated the K@llaloility to fish the

river. The dam also failed during constructieending forth flooding that damaged Indian homesteads.

In 1992 Congress passed the Elwha River Ecoaystad Fisheries Restoration Act (Public Law-102
495). This initiated the river restoration project and all of the study and planning documented in a
series of environmental impact statements (EIS) prepared by the NPS in coordination with the U.S.
Fish andwildlife Service, Bureau of Reclamation, Bureau of Indian Affairs, U.S. Army Corps of
Engineers, and the Lower Elwha Klallam Tribe.

The firstEIS wascompleted in 1995 and evaluated the different alternatives for restoring the fisheries
and ecosyster@s mandated by Congress. The alternativeaded installing fish passage measures

on the dams, removing only the Elwha Dam and installing passage measures on the Glines Dam,
removing only the Glines Dam and installing passage measures on the Elwhad#ra,@eferred
alternativewhich was removal of both darfidPS 1995h] These were each evaluated for impact
relative to théino actio case under which both dams remained without intervention to improve fish
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passage. The EIS identifies the relevastit $pecies, their estimated recovery rates for each

alternative, as well as the impacts on other aquatic ardaquatic wildlife and vegetatiorThese

impacts are considered not only in the context of the improved habitat that the majority ofespecies
expected t@xperience after restoration, but also with respeetpectedegative impacts associated

with the construction activiti@srelease of sedimeand the loss of the habitat afforded by the
reservoirs.Additionally, the EIS addresses impattsafety, flooding, cultural resources, land use

and recreation, and water quality. Water quality is a highly significant issue for the project because of
the pertup sediment retained behind the dams. The 1995 ElSatbfgrluation of alternativesifo

dealing withsedimento an implementation EIS to be completed after one of the overarching
alternatives for restoration was chosen. The alternative chosen was the removal of both dams.

The mplementatiorElS [NPS 1996a and 1996b] addestaiternative for the implementation of the
removal of both damsSomeof thesediment removaind otherlternatives were ruled out in initial

review and described, but not extensively analyzed in the@i8 alternative that was analyzed in the
EIS but not chosemwasto use a dredge and slurry technigioggther witha pipeline to transport
sediments to the Strait of San Juan De Flg¢as was expected tedue the impact of sediment on

water quality during the dam removal process. The preferred altermdtioh,was chosenyas to

allow the river to naturally erode the sedimentih the rate of erosiocontrolled by the rate of the dam
removal. Themplementation EIS also covers the mitigation efforts that will be undertaken to maintain
flood risks at cuent levels, preserve water quality and availability for a variety of water users, and
mitigate the impacts of rising ground water on septic systems.

A notice was issued in 2002 [NPS 2002] of the intention to prepare a supplemental EIS because the
continuel study of the restoration project mitigation alternafiskesg with local projeetelated
changeshadled to the conclusion that different alternatives would be prefaxatilese described in

the 1996 EIS.The changes since 1996 include the clodimgnof one of the industrial water
customersthe listing of two additional fish species as threatened, growth in population, and changes
in the feasibility of recycling concrete from the Glines Darhe supplemental EIS was completed in
2005 [NPS 2005bnd 2005b].These changes led to the decision to create a water treatmentttacility
remove sediment during the sediment erosion and a new permanent treatmenpftasiliggurface

water rather than an infiltration gallery, protect the Dry Creek \Wasociatioids well field from

flooding, connect the Elwha Heights Water Association to the Dry Creek Water Association, relocate
the Tribal fish hatchery witthe assurance thidhas an adequateater supplycontinueoperation
andassuravater supplydr the State fish rearing channel, raise the Federal levee and complete other
flood protection measures, create a waste water collection and treatment system for the reservation,
create an accessible hiking trail for observation of the dam removal amohdifmirchase space to

offset the impact of the loss of the reservoirs for the trumpeter $NRBs2005c] The2005

supplemental EIS also includes changes to the vegetation plan.

During the decisiomaking proceswhile reviewing the alternatiwdor thefirst EIS for theElwha
Riverrestorationthe Elwha Human Effects Tegthe Teamgarried out an economic analysis of the
anticipated effects of the project, wtlEconomic Analysis Final Technical Repgd®95]. The Elwha
Human Effects Team was mauaie of analysts representing the Lower Elwha Klallam Tribe, NPS,
and the U.S. Bureau of Reclamatidrne analysis was carried out for a 4@@r periogbeginning

with the anticipated initiation of dam removal and projected into the future. This timeviras the
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maximum duration of a study allowable by the Water Resource C@raficiples and Guidelines
[WRC 1983] an important source of guidance on economic analysis of water related projects.

The Tearnused a benefit cost analysis (BCA) frameworkcfarrying out the analysis. In this type of
economic analysis, the positive features of each alternative (the benefits) are carefully tabulated in
conjunction with each alternatienegative features (the costs). The sources of benefit the Team
identified includel the positive impacts on the fisherigg positive impact on shellfisthe positive
impacts on recreation and touridire cost savings associated with reduced need tootdrry
maintenance at Ediz Hocdnd the nofuse or existence valuessaciated with dam removal and river
restoration (the value people place on knowing a specific natural setting is in good condition and
available to future generati®aven though they do not intend to experience it first hand).

The methodologyhe Teanusedfor calculating the benefits assocateth fishery recover was

based on biological projections of the recovery of fish stocks, the schedule for allowed harvests, and
the distribution of the harvestsnongsports fishermen, commercial Trilfishelies(under treaty)

and nortribal commerciafisheries. The increase in value additthe catches represent to the
commercial industries associated with fishing (fishers, processors, retadyedialculated using
assumptions for market harvesicps angricemarkups at each stage in the production process.

The value for sports fishermerascalculated based on anticipadgarticipation and sports fisherman
expenditures per darawn froma survey.

NorHishing recreation and tourism benefitere based on a survey thedtimatedhe potential
increase in visitation after the restoration is compéetevell as data thdescribedhe duration of
trips, the type of lodging preferred (camping versus hated) typical spending per day, all assdss
in the context of existing lodging capacity.

Ediz Hook which provides import protection to the harbor at Port Angeles, is expe bkt

from the removal of the dams because sediment will beeditmflow freely down the river rather
than beingmpounded by dams. This would reducedheentrequirement to replenish Ediz Hook
artificially. The Team used the actual costs of the existing replenishment program to value the
reduction in replenishment costs.

Non-use values were assessed by trTbased on a survey carried out to estimate how highly
residents of Clallam County, the rest of Washington State, and the rest of the Unitechibiatibe
resource affectedThis survey was carried auginga technique called contingent valuation JCV

This was the only nemarket source of benefit considered in the economic analysis. When tabulated,
it produced significantly larger values than any of the other sources of benefit.

The Team also assessed the magnitude of the economic impactebadtidhe direciroject

spendinghat would take place within Clallam County. This is not included in the BCA, but

represented an important distributional feature of the project. Another important distributional feature of
the project is how it will bnefit the regional Native American populatimyond the Tribal Treaty
commercial fishery incomén particular the Lower Elwha Klallam Tribe. The benefits to the Tribe
associated with the fisheries are relatively easy to measure, but do not cagnosrtiiy of the

benefit to the Tribe, who place tremendous cultural and spiritual importance on the river, its fish, and the
historic sites inundated by the dareservoirs.The Team described the adverse economic conditions
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of the Tribe relative to thgeneral Clallam County population and Washington State population,
characterize the importance of the river and fish to the Tribe, and @eltifie history othe Tribés
interaction with the U.S. government and American settlers including the buildmeyddms.

The costs identifieth the Teand analysisnclude the direct construction costs, the loss of electrical
power generation, and costs of flood mitigation (which were included within the construction costs).
The cost ofnitigation effortan the implementation and supplemental Bt8docalmunicipal and
industrialwater, septic systems, and floodingerenot known to the TeamLike theoriginal flood
mitigation costs, thessdditionalproject mitigation csts would be considered direct costshe dam
removal and river restoration project categorically considered with the constructiorTtesisam

relied on estimates of these costs for other project documentation that were generally engineering
oriented.

Overall, the findings were thbenefits significantly outveighed the costs for removal of both dams
over the range of discount rates useestimate ngpresent values. This was not the case for any of
the other alternatives. The result was largely driven on the benefits sidarimitsien of he non

use values.

2.2 Guidance on Economic Analysis and Environmental Economic Analysis

Most of the guidance informing how economic studies for government projects and programs are
carried out deals with assessing costs and benefits thatenliean the future if the project or

program moves forwaéd before decisions are made as to which alternatives for the project will be
pursued or whether the project will proceed at all. While the economic monitoring of the Elwha River
project entails agssing the actual impacts after the project moves forward, the scope of the economic
impacts considered in the a priori studies are similar to those that should be considered here.

Reviewing guidance on economic analyses assures that the approppitef e impacts is

considered. While the review of sources that follows does not attempt to account for every possible
source of guidance on economic analysis, it is a broad subset of the body of literature on economic
analysis produced at the Fedeeaid (2.2.1) and other sources (2.2.2), both of which are built up

from and heavily reference a significant body of academic literature. It could be interpreted as a
collection of recommendations considered best practices for performing economic afsgaese

this is a relatively rare study that is concerned with actual impacts rather than anticipated impacts, it is
necessary in some instances to adapt some of this guidance. With that noted, the literature reviewed
for this study did contain numerouseful concepts that led the research team to the methodology
proposed in Section 3.2 of this report.

The literature reviewed for this study suggests that the economic costs associated with dam removal
are complex and difficult to define. The cost comgnts that are typically well understood and

defined are those associated with explicit dam removal and the loss of hydropower; however, there are
other costs that should be examined, including sediment removal, site stabilization and restoration, site
management, water rights issues, loss of agricultural profitability, municipal and industrial water

usage issues, negative impacts on inland navigation, and reduced flood control [WRC 1983].
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The concept of total economic value is also stressed withitetature, leading the research team to

the conclusion that in addition to direct use values, economic monitoring sismitttludethe
consideration oflata to support the assessment of indirect usais®and intrinsic valug¢glwha

Project Human Eéfcts Team 1995 and EPA 2000]. The data required to support the analysis of direct
use véues are outlined in Sections 33 of this report. To capture narse values, arpdated CV

survey or the collection of CV studies to support benefit transfeysima recommended.

When performing an economic assessment of dam removal, experience indicates that what may
originally be considered a benefit may actually result in a cost to society [NOAA 2000]. For example,
when draining a reservoir the gain in diepable land may be offset by the reduced property values
associated with the loss of lakefront property. Another example is the lostioealeatlue

associated with drainingservoirs, which are often popular boating and swimming destinations.
Whenconsidering the impact of dam removal projects on tourism and recreation, it is important to
capture these negative impacts as well as the beneficial ones associated with enhanced fishing, bird
watching, hiking, and other benefits related to eco tourism.

The studies reviewed for this report document numeraisoddor evaluatingeconomic impacts,
including beneficost analysis, cost effectiveness analysis, economic impact aalggiand equity
assessmesit While benefitcost analysis is effective determining the overall societal pact of dam
removaj EIA would examineboth the economic impact atite distrbutionaleffectsof the Elwha

River restoration project, including transfer paymeiitaus, tre research team recommends using an
EIA frameworkconsistent with the guidelines issued by the EPA Bitislelines for Preparing
Economic Analysg&PA 2000} The EIA method would offer a more thorough assessment of the
economic impacts of Elwha River dam removal on the local community and adulress questions
surrounding who benefits and who bears prajeleted costs.

In practice, the data requiremeagsociated withny of the economic methodatlined in the

previous paragraph aegtensive busimilar. When capturing baseline daitas not enough to simply
capture a snapshot in time. To form a more complete pictureabElconomic conditions, trends
unrelated to dam remowv@.g., exurbanization of Seattéging of the populatiomecline of the

timber industry) must also be catsted (EPA 2000 and OMB 2003). Thus, we have attempted to
identify and explore these trends whenever feasible in both qualitative and quantitative terms, while
reviewing sources of the trends alwtumentingelevant connections. It is alessential thavhen
capturing data in the futurany methodological changeshow agencies record and repaata

should be identified and factored into the analysis.

At its heart, economics is the science of choosing. It is not constrained to the domain o badines
finance, but extends to everyone trying to make the best of limited resources. This broad view of the
role of economics is consistent with both practiatlaerature, including thedeleraland other

guidance documents reviewed later in this seciconomic analysis can be applied to most, if not

all, instances of Federal decision making, including those related to environmental quality, health and
well being, and safety and riskhe reports detailed in Sections 2.2.1 and 2.2.1 provide guidance

how best to apply economic analysis to Federal decisitxmnign  This guidance formehe

foundation upon which the methodolagytlined in Section 3.&as built
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2.2.1 Federal Guidance

A variety of sources in the Fede@dvernment produce specific recomrdations, guidance, and
requirements governing how their staff and contractors conduct economic analyses to inform decision
making. This section reviews the guidance anetéiture from severélederal agnciesdeemed to be
relevant to the restoration dfet Elwha River.These includ¢éhe Environmental Protection Agency

(EPA), the Whitehouse Office of Management and Budget (OMB), tharideent of the Interior

(DOI) NPS DOI Bureau of ReclamatiofiReclamation)NOAA, and theVRC.

TheEPAhas produced @of the mostomprehensive sets of guidelines on environmental economic
analysis Guidelines ér Preparing Economic AnalysfiSPA 2000] The creation of this document
wasfpart of a continuing effortypthe EPAto develop improved guidance on the prepanatind use
of sound science in support of the decision making profieB# 2000]. As this statement implies,
the emphasis in the document is on forward looking analysis that antigpktggoroject effects to
inform decision making, much in the wagtbriginal Elwha River project economic analysis did
[Elwha Project Human Effects Team 1995]. However, as stated at the begirfbeajian?.2, there
is considerable value in looking at the scope and treatment of theatatidippacts in forward
looking analysis to inform the scope and treatment of actual impacts for future monitoring.
Additionally, establishing a baseline upon which those policy or project impacts refiectra to
both types of angsis.

EPA lays otithree general, common framewsifor economic analyfisbenefitcost analysis (BCA

also commonly referred to as ct&nefit analysis economic impacts analysis (EIA), and equity
assessment. These three frameworks are very closely sadtedn ovedp considerably in practice

The purpose dBCA is to collect all of the positive implications of a policy or project (benefits) to be
weighed against any direct costs and other negative implications of the project (costs). Thanallows
analyst to demustrate whether or not the program being analyzed creates value for society (benefits
outweigh costs) or destroys value (costs outweigh bergfits)lculating the net benefitExplicitly

left out of BCA ardransfer paymeni@directredistribution ofwealth from one party to another)

which can be consideréolcancel oufrom the societal point of view (opartybenefits for the

transfer at thaentical magnitude afxpense of the other).

The difference between BCA and EIA is that EIA is moreifipally used to examintine distributional
impact of a polic§ meaning the detail as to who benefits and who bears costs from the project are
examinedincluding all gains and lossasd transfer paymentSimilarly, an equity assessment looks at
the ecomomic impacts on specific segments of the population, typically those who are considered
disadvantaged. In both the EIA and the equity assessment, there may be transfer payment or qualitative
impacts that would not be captured in the BCA. In practieglifferences between EIA and BCA are
subtle, and many analyses carried out as B&dAtain most of the data needed to also construct an EIA
by this definition. Because of the policy concern for local economic effadt®e Elwha River

Restoration projécsome of which (such as increases in the visitor industry) may represent economic
transfers from other regions and would not be considered in alB8As the most relevant framework
for addressing the Elwha River Restoration projemting thathe types of groups represented in an
equity assessmesihould bencluded among the other grougmnsideredn the EIA.

All three frameworks require defining a baseline, a matter on which the EPA document offers specific
guidance.The short definition of thbaseline given ifreality in the absence of the regulatian
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project [EPA 2000, p21]. EPA advises that creating a clear statement of the question the economic
analysis is trying to answer will enhance understanding of what will need to be capthesd in t
baseline. EPA also advises that the level of detail and analytical efforts that go into specifying the
baseline should be appropriate for thedaskeaning that effort should not be expended in carefully
treating variables that it is known will not clganif the policy or project goes through. Other points
noted in the document include the importance ofguaioonsistent baseline throogiban amlysis,
clearly establishing éstarting poind for the change being analyzed, letting the duration ofeheftis
and costs drive the time period considered for the analysis, and, finally, being asasxpbstible
about areas for which uncertainty may be present in the baseline. In ftweland) analyses, this
uncertainty may be due the reliance offorecasts of future conditions, though incomplete or
potentially biased information could lead to uncertaintyniargalysis based in the present.

The EPA document spesidonsiderable time detailing how costs and benefits should be gathered and
treated, elevant to all three of the framewoisanalysis described. Beginning with tasts for the

most parEPA is more focused on pollutioelated regulationthan physical projects and programs

and as such their list of cost categories reflects thissdinclude:

e Compliance costencluding up front and ongoing costs of meeting the regulation
e Regulatory costs for the government including administrative, enforcement, and monitoring

costs

e Losses in consumer aptbducersurplusassociategvith increassin prices or decreasen
outputs

e Transition costs associated with a reallocation of resources due to incentives created by the
regulation

e Indirect costs including impacts on productivity, innovateomd quality of products

While the Elwha River projeatill not explicitly produce compliance costs in the way that an
environmental regulatiogoverning industry practices or technolagyuld, there are in this case
equivalendirect cost ofdemolition and mitigation associated with the river restorat®mme of

these may also be considered to spill into the regulatory cost category aeheelther categories
translate more directly, with the main source of loss in consumer and producer surplus coming from
the loss of power output from the dan@onsumer surplus describes the amount of value consumers
place on goods and services above and beyond what they explicitly had to pay for them. Likewise,
producer surplus represents the value for each unit sold above and beyond the incremental costs (this
is related to profit, but distinct from it due to the impact of fixed costs on short run profits which
would be outside thealculation of surplus). Transitioncosts would take the form of costs associated
with the reallocation of resources away from usepared by the dams to uses supported by the
restored river. Indirect costsaytake the form of things like increased seasonal traffic congestion in
Port Angeles associated with increased tourism to the ragebthe burden this could impose on

local residents and industry

! Sometimes direct measures of value to consumers or producers other than surplus are used in economic analysis. Often
this is because insufficient data exist to precisely calculate the surpluses. For instarigsahElaha River restoration
BCA measures what the increased fishery yield would be worth to commercial fishers, processors, and retailers.
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Moving on tobenefitsthe document describes two significant challedgbe first is that projects
and policies can produce many benefits, requiring that the analysis be carnfigfteotiby effead
rather than holistically [EPA@D0, 59]. The secondhallengestems from the need to assign monetary
values to as many of the benefits ascribed to a policy or program as pgessibé they can be
compared directly to costs and compared to other sources of datughthey maynat have explicit
market prices that can be used to value th&mariety of techniques exist to estimatesti@onetary
values, but theactualchallenge is thahecost of efforts required often excedldsresources available
to individual economic anabes to estimate thenthis leads to a reliance on benefits trandifer,
practice ofadapting previouslgstimatedralues for a environmentdieature in areconomicanalysis
from other studieseven though those values were not estimated specificalhatdeatureand may
require considerable adjustment for local circumstanths is also commaon economic analyses
of safety and health. Both isstethe need for effect bgffect analysis and the needeiimate

values for environmental featurésare relevant for the Elwha River study.

The effectby-effect approach detailed by EPA had three primargstaken in the following order

e |dentification of benefit categories
e Quantification of significant physical effects
e Estimation of the value of théfects

These steps would be slightly different with respect to the differing focus of the Elwha project.
Because there will be a significatitecteconomic impact associated with the physical effects,
beyond a health or purely environmental qualityctffen intermediate step in betweengbeond

and thirdstepscould be added for identifying relevant economic impacts. Otherwise, the final step
could be interpreted broadly to incluoleth aspects

EPA warns that the effebtiy-effect approach, impropg applied, can lead to double counting.

Sometimes effects may overlap significantly and assigning the full value of the outcome to each effect
could lead to an overstatement of benefits. In some cases a more aggregated approach may be
necessary withithe effectby-effect approach. For an example relevant to river restoration, if

someone talsa trip to the Elwha river to fish one day and to hike and observe widdigeondlay,
attributing all of the value of their trip to improved fishingenconsdering thebenefits of theffects

on fisheries and then separately attributing it to the effects to other wildlife when trieatbemefits

of those effectsvould be a obviouscase of double countinddouble counting is not always

obviousas in tlis example For instance, sometimes a measurable benefit occurs, but it is not obvious
whether the benefit is attributable to the project of interest. Tourism may increase in part because of
population growth rather than any effects of the proje&ewise, when treating values within a

broader EIA, as opposed to within a strict BCA, some double counting may be tolerated as the values
are not intended to be aggregated for comparison in the same way. For instance, an EIA may want to
report both the impa of effects on local employment and on local incdnmdnile these effects will

overlap significantly, both can be reported within the same EIA as different ways of describing the
level of well being and economic vitality of the community. What would &@iect is to try to

aggregate the two impacts as if they were independent.

The framework for environmental benefits described is built on the general environmental economic
literature and beginarimarily with the concept of willingness to pay (WTB) an improvement in
environmental conditioras the sourcef value for environmental commoditiésnd willingness to
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accept (WTA)compensation for foregoing this improven)erkhis means that the value of the
improved environmental feature is equal toghen of what individuals would be willing to pay, if a
market existed, to achieve that environmental feature. With respect to goods for which a market
actually does exist, the marginalTP is usuallyclosely related tthe actual price at which that good

is sold. Many statistical and survey methodologies exist for uncovering this for goods that have no
marke® many ae detailed in the EPA document, falling broadly into the two categories of revealed
preference methods, where market data is used to stdlfishéer value for a nomarket good, and
stated preference methods, where individuals are dusing rigorous techniqued his focus on
valuing environmental commodities in the EPA document does not ingtiyther economic

features should not lwensidered, rather that for the scope of analysis typical for EPA that most of the
benefits are of this type.

Table 1 presents a typology of environmental values, including direct use, indirect usss ao
intrinsic values. These valgategoriesn aggregate represent the total economic value of a natural
resource.EPA identifies, consistent with the body of environmental economics literature, two mai
categories benefits fall intase and nomise. Use benefits can entail direct and indirentfits with

the direct benefits being potentially market or-nagrket. Direct market benefits are the easiest to
value because, as described in the previous paragraph, the market data can be the source for
determining valuesThese benefits are compderato those associated with commercial and sport
fishing in the Elwha Project Human Effects Téamconomic analysis [Elwha Project Human Effects
Team 1995].Direct nonmarket benefits can include things like recreational, ugesre valued

directly for hemselves, rather than valued for the spending they generate for local ecohtmmies
use value can be categorizec variety of wayd the EPAdocument suggestiwo: altruism and
bequest value for future generatiodon-use value isvhat the CV survepresented in the Elwha
Project Human Effects Ted@meconomic analysis attempts to capture. A considerable body of
literature existshatdescrilesbest practices for carrying out CV studies to value environmental
features, including the recommendationa panel of economists convened by NOAOAA

1993] While the method has had vocal criticsalibng with other survey methqdemairsthe only
means for estimating nonuaed intrinsicvalues and support for the method, when carried out with
the apprpriatecare, has steadily grown.
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Table 1. Categories of Environmental Values?

(a) Direct use vaks:goods and services directly consumed by users
- Products (e.g., edible, ornamental, medicinal, inputs into production process)
- Recreation
- Waste assimilation
- Research
- Education

(b) Indirect use valuesdirect benefits arising from ecological systems
- Biological support links to other species and habitats
- Physical protectioin coastal defense function
- Climate regulation
- Global life support functions that aid in supporting life on Earth

(c) Nontuse values
- Option value
- Existence value
o Bequest motive
o Stewardship motive
o Benevolence motive

(d) Intrinsic valué organisms have a worth of their own regardless of usefulness to humans

While not specific to economic analysis of environmental projed3 hastwo important circulars
that cover economic analyses. Circulad Bovers regulatory analysis includiBGA and cost
effectivenessnalysigOMB 2003]. Circular A94 is specit to BCA [OMB 1992] These are useful to
examine in that they provide a broader context for discussing bemefitostshan tlosein the EPA
document.OMB suggests pursuing costs that include tlfibsgader than privatsector production and
compliarce costs or government cash expenditueed trying to assure that cofteflect the
opportunity costs of any resources us@gpportunity costs are the value that the resources being
evaluated would have produced in their Amagt alternative ushile ignoring sunk costsises for
which the resources had previously been committed and are no longer subject ® dhraexgmple,
the remaining financial depreciation a road up the Elavalley would beasunk cost and would not
be evaluated, while degxiation of a new road could EMB 1992, p5]. OMB defines benefits at the
social level, limiting it neither to private or government benefitke the EPA document, OMB
Circular A4 supports WTP as the conceptual basis for benefits evaluatioeveeds methods for
valuing amenities and goods for which no market exists, including the practice of benefits transfer.

OMB identifies another form of economic analysis not considered in the EPA doducosht

effectiveness analysis (CEA). CEA is onliexantfor choosing among alternative projetttat

produce similar outcomes, and thieme is not a relevant framework for economic analysis of the Elwha
River project moving forward. The OMB guidance states that BCA is the preferred method of analysis

2 http://www.csc.noaa.gov/coastal/economics/envvaluation. htm
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whenever there are different beneficial outcomes [OMB 2003 goitPOMB 1992, p]3 The
document notes the importance of transparency, documentation, and reprodiacibititystudy or
analysis, regardless of the specific framework used

The OMB gui@nce also offers input on developing baselifidg basic formulation of the baseline
paralles what the EPA suggests, in thalishould be the best assessment of the way the world would
look absent the proposed actig®@MB 2003, p 15]. Among theuggstiorsfor baseline

development ighatiichanges in external factors affecting expected benefits and meststo be

taken into account [OMB 2003, p 15[his refers to underlying trends that are part of the dynamic
status quo that could influence pglar program outcomes. These could include industry trends,
population socioeconomic and demographic trends, or more direct physical changes. For instance, if a
program is expected to spur economic growth in a local area, but the area was experiencing
insignificant decline, that economic decline would be an important feature of the baseline. Exclusion
of that type of external factor could lead to unrealistic expectations in a forward looking analysis, or
significantly over or understated benefits in anitaving situation.

Of a somewhat different character than@M@B or EPA guidancédescribed abovelNPSproduces
Economic Impacts of Protecting Rivers, Trails, and Greenway Corriddresourc8ook[NPS

1995a] What makes this publication different gatentiallyuseful in building the recommendations
for the economic monitoring of the Elwha River project isithadtegoricallydocuments the broad
economidmpacts of conservation projectEhe purpose of this is to motivate individuals and groups
to use economics in their conservation project plareninito illustrate the economic value of
conservation projects. Below is a list of the econampactsof conservation projects identified in
the document:

Increased property values

Increased recraahal expenditures by residents
Commercial benefit

Increased tourism

Increased agency spending

Corporate relocation and retention

Public cost reduction

While the benefit of most of these impacts is obvious naae demandnoreexplanatiorthan the

other® increased agency spending. Itis included on the list because increased agency spending
creates jobs and supports businesseslar to recreational spending by residents and tourism
spendingwhich may be valid forreEIA, but wouldstrictly represena cost in BCA NPS offersa
framework for estimating the effects of spending focused on wsip@ndituresThe framework
presented, which is common to many sources on regional economic impg&isatieides

economic impacts into three categories #tncompass the entire econommpacteffect:

Direct Effects + Indirect Effects + Induced Effects = Total Economic Effects

NPS uses an example to illustrate the differences between the categories based on a sports fishing
tourist visiting a river [NP3995, p 63]. The sports fisherman purchases supplies wimehy

include food and beverage, fishing equipment, and gasoline for vehicles adNiB&t499%, p 6

4]. These purchases are the direct eiadtmay or may not all occur locallupplyirg the goods
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for these purchases will require the suppliers to increase their input purchases, which in turn requires
the input suppliers to purchase more resources, and so on in what NPS refefshaiage@actioa

[NPS 1995, p 64]. The aggregatedain reaction purchases are the indirect effect. Through the
direct and indireotconomic activity createusiness owners and households additionalprofit

and wagesThe additional chain reaction of spending sparked by their expenditures dtiiieal

income is the induced effects.

In the NPS frameworkesident expenditurese treatedifferently thantourist expenditurelsecause
tourist expenditures represent an external injection of spending into the local economy that would not
have taka place otherwise. Increases in local resideatseation expendituresn the other hand,
may or may not be offset by decreases in other kinds of spehdtmguld nothavebeenmade in

the communityoffsetting effects)and as such may only havei@pact on the types @conomic
activity supported in theconomy, rather than the osttvolume ofeconomic activityn the
economy. TheRegional Multipliers, User Handbook for the Regional Irputput Modeling System
(RIMS 1l)is produced by the Buael of Economic Analysis (BEA) support of their RIMS model
which is one of many models that can be used to carry out regional economic impact analysis
consistent with this frameworkt containsan example using a shopping mall, which, while multi
couny rather than directly local, can be used to illustrateoffégttingissue:

The use of a multounty region can sometimes complicate the impact analysis because
of offsetting effectsd-or example, suppose a new shopping mall in a county draws a
large share of its shoppers from nearby counties, where they previously shépped.

the county with the mall, the impact on sales and sales tax revenues is substantial.
However, for the mukltounty region, the impact of the mall also reflects the offsetting
declines in sales and sales tax revenues in the nearby counties, so the impact on sales
and sales tax revenues is smaller than that for the cd@tbA 1997, p 7]

Thus if residentsvould havespent the money elsiere in the relevant local economy (Hestent

mall) prior to the project that econonmgpact is being considered fdhe economic impact may be
entirely offset In the multicounty region, there would be a distributional effect relevant for EIA but
not for BCA. This clearly has implicatiafor the geographic scope of the analysis as well, which
was the context in which the example was originally presented.

This issue also extends to agency or government spending. For example, local government spending
may more closely resemble residgrersding, while Federal and State spending may more closely
resemble tourist spending where the funds are infused in the local economy from outside the region.

Other than RIMS, there are many models that use similar and related techniques to carey out thes
analyses. Many are based on inputiputanalysis that relatebe output®f each industry as inputs

of all other industries in a matrix form. The injowitput matrix can be manipulatedestimate
multipliers which characterize for each dollar oedirspending what the resulting indirect and
induced effects will be. These effects are often measuctdnges in income, the number of jobs, or
gross outpudWhile this has continued to be a relevant framework for local analtyskepid be

noted tfat both the EPA document refertecaboveand the OMB guidance warn against using
multiplier analysis to support decision making. The EPA Guidetieeon orpreparing
distributionalanalyses [EPA 200G4tresses the importance of a general equilibffameworkas the
most appropriate for consideritige aggregate economic impact of policies and prjesgignal
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multiplier models usually do not rely on reachingeaonomicequilibrium) This means a framework
in which the effects of all of changesan economy are considered, including substitution amongst
different types of inputs for industry and price changes for inputs (including labor) and final goods.
While local citizens may not be concerriieew investment occurs at the expense of someroth
region within the U.SFederal investments should lead to an overall increase in the welfare of the
nation.

The impacts of conservation projects not diyaeiated to increased spending listed by NPS include
increase in property values, corporateaation, commercial use, and reduction in public cost. The
corporate relocation is dravdue togreen spaces and good natural amedittegs would have an

impact on spending, inconend employmergimilar to the spending effects listed abhoVae

govenment cost savings suggested by NPS represent the savings over allowing intense development
of a natural area. The positive impact on property values creates wealth for current property owners
and increases property taxes collected by local governmemnimeércial use impacts, whiehne

expected twesignificantfor the Elwha project, include all of the valmgsiness gain from usirige
preserved or restored natural arSame commercial use impacts could take the form of direct and
indirect impacts relted to tourism expenditures described above, but others could result when the
natural area is an input for the fidnas would be the casé commercial fisheries.

Finally, the NPS document offers suggestions for valuing environmental amenities beyond the
economic impacts detailed in the rest of the document. These mainly include the different sources of
values as well as tttifferent methods for estimatidhat were also detailed thoroughly in the EPA

[2000] document and reviewed in the OMB document3200

NOAAG Office of Sustainable Fisheries has also produced relevant guidance for economic analysis
relating to domestic fisher§uidelines for Economic Analysis of Fishery Management Actions
[NOAA, 2000]. This document lays out a featep process fastimatinghe economic impacts of

fishery regulations necessary for completing BCA égutatory impact reviewsrlhe four steps, with
some modification, would also be relevant to removal of the &tlans, insofar as they affect
fisheries. The first $epconsiss of estimating the changes in prices and the quantity of activities
including production, consumption, and fishing or observation trips associated with the fishery
management regulatiohe next requires estimating the change in revenuespandting costs
associated with the regulation and biological changes. The third step estimates responses of fleet size
and composition associated with the effects described in the first two steps and the regulation. The
final step is a biological anaigsof marine resource stockhe last step isspeciallysignificant for

the evaluation of nenseor existence&alues, which the guidelines state should be pursued, consistent
with EPA [2000] and OMB [2003]. The other sources of valuedifeiondense out of the analysis

are the producer surplus and wetated consumer surplus.

The Water Resources Council put forth the oldest guidance document considefeddmernajc and
Environmental Principles and Guidelines for Water and Related Land Resbuptesentation
Studieg§WRC 1983]. This document, also known as the P&G, is included because it was a reference
point for the existing economic analysis of the Elwha River pr{iiaoha Project Human Effects

Team 1995hnd because, while it has not beedated in decades, it is still an important source of
guidance for decision analysis for water projects, utilized in water resources project plans for the
Army Corps of Engineerorps) Bureau oReclamationTennessee Valleythority, and Soll
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Consevation Service. OMB Circular Q4 explicitly exempt$water resources projects (guidance for
which is the approvelconomic and Environmental Principles and Guidelines for Water and Related
Land Resources Implementation Studi¢©MB 1992, p 2] from itgequirementsegarding

economic analyses

The P&G calls for establishing four accatat track values associated with a water resource project.
These include thNational Economic DevelopmefED), Environmental Quality (EQ), Regional
Economic Developent(RED), and Other Social Effec{®SE) The effects considered in the NED
and REDrelatedirectly to the economyrdmthe implicit perspective that the plans being evaluated
help the economy througimprovingmunicipal and industrial water supgs agriculture, urban flood
damage, hydropower, inland navigation, deep draft navigation, recreation, fishing, or other direct
benefits. The descriptiomnf the RED account specifically references indirect and induced economic
impacts [WRC 1983, p 11]The P&G advises several techniques, also detailed in the EPA [2000],
OMB [2003], and NPS [1995] documents, for evaluatWipP with respect to recreational
opportunitiesn the NED accourthat may be gained or lost associatéti a plan.

The EQ account is inteled to capture impacts of the plans evaluatgdhenecological, aesthetic,
and cultural attributes of natural and cultural resoonsith these impactseingfidescribed in terms
of duration, frequency, location, magnitude, and other characteristicasueversibility,

retrievability, and the relationships to lotgrm productivity, where their description is useful to
decision makingand their significancestablished based on institutional, public, and technical
recognitior [WRC 1983, pp 11]. The P&G notes that any value of environmental quality that can
be monetized should be included in the NED account. However, thézit&.@ recognize existence
or norruse valuesssociated witenvironmental qualitin any of the aforementioned four acotsi
NED, EQ, RED and OSEWhile the documernin detailing how to approach recreational
opportunities within the NED accouptesents techniques for valuing roiarket goods that could
also be used to capture rase values, it was not common praetic consider nease value in such
analyses in 1983The guidance on decisianaking given in the P& that plans should be pursued
that thoséwith the greatest net economic benefit consistent with protecting the ddation
environmerd [WRC 1983, p v].This reflects absence of explicit valuatmfrall environmental

values, wicth otherwise couldbe reflected in the net economic value.

Department of the Interior Bureau of Reclamati®aclamationpas produce@conomic Analysis of

Dam DecommissionindPOl 2003] which heavily references the P&G [WRC, 198BJalso

discusses the evolution of incentives and prioritiesot@irredo bring about consideration of dam
removal by agencies historically focused on building daoch ashe Army Corps of Egineers and
Reclamation itself. The document highlights sources for this change including the aging of the dam
structures and the vocal support for dam removal by Indissandthe environmental community,

as well as commercial and sport fighéFhedocument also gives an overview of BCA, the P&G, and
the relationship between BCA and economic impact statementcéetiey out to satisfthe

National Environmental Policy Act (NEPA).

Amongthe most relevarieatures of the Reclamation documeliar this review are the categorization

and description of the genenadpacts of dam removallhese are presented in parallel with the

impact categories relevant for dam commissioning within the P&G context (with the conclusion that if
P&G applies to dam comssioning it should apply to removal as well).
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Thecategoriespecific to cosinclude:explicit dam removatostscost ofsediment removatost of

gte stabilization and restoratiopongoing sitemanagementosts costs relating to ater rightsloss n
agricultural profitability associated with reduced water availabititypicipal andndustrial(M&I)

water usage issues, loss gllfopower negative impact on inland navigation, and reductioloodf
control(or cost for flood mitigation) For each bthese categories, the document supplies practical
measurement approaches as well as general methodology and estimation techniques. In many cases,
the practical measurement approach involves calculating the cost of a substitute for the feature that
was sipplied by the dam. This is the case for agriculture, hydropower, M&I water, and navigation.
Substitutes could involve investment in technology that improves efficietiog use of the type of

dam related resourcé&or instance, agricultural water useould not only switch to different water
sources, but could also replace irrigation equipment with types that conserve morénalatding

water rights issues in an analysis vditectagricultural and M&I water availability will ovezount

the impat of damremovalif the agricultural andV&! entities have water rights.

Reclamation identifies recreation as a source of value that overall could be a benefit or cost in an
economic analysis of dam removal. This is because reservoirs majistenatrecreational

attributes that would be loaith damremovalthat wouldneedto be considered along with the
recreational opportunities afforded by the restored river. Recreational activities could include land or
water based activities and may be eitwrsumptive (hunting) or nezonsumptive (hiking). Some

of these recreational opportunities may be related to the fisheries in the form of sport fishing. In
generalrecreation uses can be market (with commercial operators)-onadet. The relevant

benefit (or cost) for commercial operators is their change in profitaltiiléybenefits to the people

they serve can be measured using the market value of the services they consume. The values for non
market recreation can be estimated using the teasagscribed in the EPA [2000], OMB [2003],

and other documents, which are also described in the Reclamation document.

The categories identified by Reclamation as potential benefits from dam removal podiide

effects for land usdenefitsto commecial andtribal fisheries, and nease preservation benefits.

The land use benefits stem from the creation of land associated with the draining of reservoirs, though
this could be a mixed benefit if there are property owners who benefit from lakefpettpimwho

will be unable to benefit from river front property.

For assessing commercial fisheries, the document advises evaluating the change in profitability at the
harvest levebecause the majority of the economic benefits accrue at the harviesAligigonally, the
document discusses assessing the impact to commercial fishing in the context of the existing capacity
(sufficient or excess boats and crews), and geographic or species substitution in the harvest. Unless the
projected changes in hast represent a large percent of the overall supply, the changes in prices for the
catch are expected to be trivial since commercial fishermen are generally considered to be price takers.

Tribal fisheries are identified as producing fishfarr potentid use® commercial, subsistence,

permits for nortribe sport angler®r ceremonial. Commercial harvests under tribal fishery rights can

be valued the same way that ftahal commercial fish harvests are, though they should be accounted
for separately sib is clear what benefits accrue to the tribes. Reclamation suggests using the price of
purchasing fish for consumption for valuing subsistence harvests. The benefitdrddenangler

permits can bgaluedin terms of profitability to the tribe and msumer surplus to the anglers.
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Ceremonial values are extremely difficult to estimate, and the document declines to offer suggestions
for doing so.

NOAAG Coastal Ocean Program has prod@=enceBased Restoration Monitoring of Coastal
Habitats[NOAA 2005]. It was compiled to offer guidance for creating a monitoring plan when

seeking funds for restoration, as called for under the Estuaries and Clean Waters Act of 2000. Itis
broken into two volumes. The first volume provides a framework for creatman#oring plan, and

the second volume, which contains a chapter on the human dimensions of restoration, focuses on tools
and methodology for monitoring. The document is not offered up as a technical manual for
practitioners, but rather as an accourivdiat one can measure during restoration monitoring, why it

is important, and what information it providgslOAA 2005, p 1.3].

Chapter 14 focuses on titeuman dimensiorsof restoration, which is a collection of social science
derived attributes of resttion projects. It identifies the following goals for restoration with respect
to the human dimensions [NOAA 2005, p 14.13]:

Recreation, tourism, and access

Enhancement of investment in the community
Enhancement of educational opportunities
Protection/inprovement of human health

Protection of cultural and historic values
Enhancement of aesthetic and other-mamket values
Reduction in property damage

Enhancement of property value

Improvement in economic activity

Enhancement of transportation and trade
Improvement to commercial fisheries and shellfisheries

These goals can be interpreted as sources of lsdoefiéstoration projectdvlany of thee goals

have been discussed in the other documents described in tlois eeete relatively straigiarward.

One not well described within this document is the enhancement of investment in the community.
Whatthis refers to is the opportunity for promoting volunteerism and community involvement
potentialthroughrestoration projects.

This document acknowdges the importance of a baseline for a monitoring undertaking and defines a
baseline as Bstarting point against which future measures can be congal®AA 2005, p 14.9].

They also offer guidance on attributing changes in the monitored variablesésttiration project,

noting:

Caution should be used when attributing pestoration changes in human dimensions
parameters to the restoration proje®estoration practitioners should assess and, to the
extent possible, quantify the influence of tileo factors to determine the proportion of
the observed changes attributable to the restoration pr¢ldAA 2005, p 14.11]

This is particularly problematic for a small project whihe actual impact, measured in fishery
yields and tourist expendies, may be very small in relation to all the other factors affecting these
parameters (e.g., fishing regulations, weather, the economy, gasophcaaA 2005, p 14.11].
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However, the example given that defingsmmalb restoration project is the resttioa of 25 acres of
wetland. With respect to larger projects, which would include restoration of a watershed, they note:

Larger restoration projects are also susceptible to extraneous factors that may influence
the parameters measureHowever, on a largr scale, parameter estimates will generally
be more precise and the probability of reaching an erroneous conclusion regarding
causality should be greatly reduc@dOAA 2005, p 14.11]

The document goes on to offer guidance on survey data@mitbring @rameters (e.g., number of
marinas, boat slips, boat ramps, trail miles, commercial providers and infrastructure development in
response to restoration programsjore addressing each of the goal areas (from the list above) in
detail. The cultural ands$toric section recommends interviewing as a technique for capturing
information and offers several important sources for value in this dimension, including subsistence.
The NOAA document defines subsistence as follows:

The ternmfisubsistenaiis used to decribe customary and traditional uses of renewable
resources (i.e., food, shelter, clothing, fuel) for direct personal/family consumption,
sharing with other community members, or for bart@nbsistence communities are often
held together by patterns wétural resource production, distribution, exchange, and
consumption which help maintain a complex web of social relations involving authority,
respect, wealth, obligation, status, power, and sec{iiAA 2005, p 14.37]

They also note thaficoastal reources can also be important for spiritual, religious, and ceremonial uses
and for the continuity of maritime customs, traditions, folklore, and @id®AA 2005, p14.37].

The section on aesthetic and froarket values explores the concepts of use andise value,

breaking noruse value down into existence and bequest value [NOAA 2005, p 14.41]. In the

discussion of techniques for capturing these values, the document covers revealed preference methods
and survey techniques also discussed in sevelta other documentdhis report, similar to other
documents referenced hereednot examine measures for aesditing noruse values in detail.

Insteadit preserd overviews of recognized environmental valuation techniques, including the travel

cost nethod, random utility models, hedonic pricingtivod, and C\fnethod. The economicdtivity

section discussexonomic impact analysis, consistent with those discussed in other parts of this

section. It descritssupporting the economic impact analysigwvimputoutput models and

multipliers, specifically mentioning the IMPLAN model

The Department of Interior Bureau of Reclamaidaconomic s Resources and Planning Group has
publishedvaluation of American Indian Land and Water Resources: a Guid¢blaokmer2002]

This document seeks to address problemgHitige raised with respectpatting a dollar value on
ceremonial uses of fish. Drafting theidebookwvasiundertaken in response to concerns that the

U.S. Bureau of Reclamation Environmentapmt Statements, Environmental Assessments, and

other project assessments and proposals sometimes pay too little attention to the significance of land
and water resources to American Ind@itammer 2002, p3]This is a significant point because
althoughthere are sections of environmental assessments and EISs that consider impacts on cultural and
archeological resources as well as Indian Trust Assets, water usage and economic activity on American
Indian land are often not welkfined orunderstood.Theguidebook works through why valuing
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environmental and cultural resources for American Indians is difficult for economists and suggests
ways of dealing with this.

According totheguidebookthe problems with using conventional economic methodddoirg a
monetaryvalue onindian resources stem framr i b a | deeplyridt eclig®u® and cultural beliefs
relating to natural resource$hough some economists have speculated that Native American
objections to these conventional methods were strallggimtivated, the guideboathallengeshis

view, noting that strateg behavior would be evident if respondents purposely ovemderstated

values in an attempt to influence survey results. Thus, refusing to address the questiorie@sch

by the author asffectivestrategic behaviorFurther, he guidebookitesfunitheisno or the sacredness
and connectedness of all thirggsa common theme in American Indian beliefs that drives their
objection to placing monetary values on aspects of theoamven; includingtheir lands In effect,

when surveyed according to conventional gtpteference methods like CV, Indian people tend to find
environmental features so highly valuable that any dollar number they could assign to them is too small.
Ecoromists cannot use this infinite valuation to perform trade off analyses across different uses of
resources, which often leads in practice to using a zero value.

The guidebook offers three soluti@nasing a descriptive approach instead of valuationguspecific
technigues to at least partially value the resources, and using administratively assignedik&tlues. F
fully describing the resources and the importance to the tribe can be enhanced using development and
direct economic indicatsrsuch as Tial poverty, health, per capita income, unemployment, and assets.
Among the practices suggested in the guidebook for overcoming thisviispartial valuationso that
some culturally sensitive, reasonable input can be attributed to American Indiaceeslue in

project assessments, are the replacement value method (RVM), habitat equivalency analysis (HEA),
alternative stated preference methods, a revealed preference method using wage data for American
Indians who choose not to live with their trilising the nonuse value obtained by stated preference of
Non-American Indians value for American Indian environmental and cultural resotesthese
approaches have relative strengths and weatseBke third solution presented involves using ainy

the previous methods as a benchmark for an administrator or expert, someone trusted by the tribe, to
assign values on their behalf so that they do not have to explicitly state dollar values themselves.

2.2.2 Other Sources of Guidance

The Heinz Center for Samce, Economics and the Environment Panel on Economic, Environmental,
and Social Outcomes of Dam Remavas produced jpanel reporentitled,Dam Removal Science and
Decision MakingGraf 2002a] The report covera broad range of topics relevant forippmakers

and researchers. These topics incledsons for dam building and removal, a census of dams and

dams removed in the U.S., thederal legal context for dam removal, the dam removal decision making
process, and the physical, biological, ecompamd social outcomes of dam remov&bme of the

topics are in common with those covered in the Reclamation docamtrg economics of dam
decommissioninfReclamation 2003], though the Reclamation document offers significantly more
depth on the econdic analysis of dam removahdditionally, the perspective of the Reclamation
document is consistent with the broader role of economic analysis in describing many different types of
resource impacts and outcomes, while some parts of the panel repatesepanomic considerations

from social and other issues that might broadly be considered within the scope of economic analysis in
the context of all of the guidance listed in the previous sl 2002a, p 87] The document also
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displayssomedegreeof relative pessimism about theactice of monetizing the impacts of
environmental outcomes contrasto the perspectives of the documents in the previous section [Graf
2002a, p 174hough it does describe the same various methods for performiagoraktudies

Among the reasons listed in thanelreport for dam removal are structural obsolescence, safety and
security, obsolescence of purpose, recreational opportunities, water quality, and ecosystem restoration.
The adverse effects of dam rerabhsted include the direct costs of dam removal, the loss of dam
services, any adverse environmental impacts including those related to sedimentation of the demolition
of the dam, and the loss of aesthetic and historic values associated with theldaiésgocument

detalils a stejpy-step process for decision making with respect to dam removal that explicitly calls for
data collection and monitoring afterward if dam removal is completed [Graf 2002a, p 79]. Part of the
motivation for monitoring is ttaform adaptive management, but it is deesential to evaluate whether

the goals and objectives of dam removal aref@raf 2002a, p 95].

The poceedings of the Heinz Center Dam Removal Research WorkmpRemoval Research

Status and ProspediGraf 2002b] also offer additionatlam removaspecific information.The

proceedings examine research gaps, data and data needs, the relative lack of social science research to
provide insights on the social perspectives, some of the economic benefits|tiggcal effects,

sediment management, and down stream hazards, preliminary monitoring results, and legal and
regulatory requirementsheir discussion of monitoring is focused on direct water quality variables.

The discussion of the economic benaditslam removal is focused on small dams, since of the 500
dansremoved in the lastOOyears in the U.Sthe majority have been small. The report defines a small
dam as one for which the removal decision and undertaking can be entirely handleddnyitesal
Researchers are looking to upcoming projects, including the removal of the Elwha dams, as important
sources for data on larger projecthese benefits include relief from financial burdens and

opportunities for economic growth associated Wighing, river recreation, community revitalization of
riverfronts and the benefits to local business associated with the opport@wtaall, thoughthe

economic impact of dam removal is an area the proceedings highlight as one oftloe wt@ahthere

is still a research gafhe proceedings note that there have not been studi@adhatlly look at post
removal data to assess the impact on community, local business, or propedtjGrali.2002b, p 57].

The aricle by Whitelaw and MacMullaA Framework for Estimating the Costs and Benefits of Dam
Remova[Whitelaw and MacMullar2002]offers another perspective enonomic analysis of dam

removal projects. The purpose of the paper is to put forth a collection of prirfiefiidesive in

asse sing the economic consequences of environmer
those principles might be used for ebehefit analysis[Whitelawand MacMullarR002, p 724]. The

six principlesrequire consideration of bobienefits and costbpththe positive and negatidfects on

jobs distributional and equity considerations, rights and responsibilities of property owners and resource
users, uncertainty and sustainability, and extending the analysis beyond the consideration of only

salmon. These six principles weritlinedin a letter tdfour governors of Pacific States and the premier

of British Columbiaby the primary author and other economists prior to the publication of this paper.

The letterurged these leaders and members of #uministrationsit o consi der t he f ul
economi ¢ c whesmeaging datisioassregarding salmon manageiWéritelaw and

MacMullan 2002]
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The first two principles weremphasizeds being of primary importance, and both are consistent with
gudance for economic analysis considered in the previous setti@motivation for including the

first principle, that both costs and benefits be considered, stems from theGamltbergation that

costs are frequently the main focus of economic argtyisenvironmental management decisions,
which leads to reduced perception of the economic benefits.

The paper goes on to apply the principles to the lower Snake River dams, in the context of the
economic analyses of breaching the dams completed byrine@arps of Engineers in 1999 [Corps
1999]. In generalCorps economic analyses are expected to folloWRE P&G, described in the
previous section. Several of theraucriticisms can be attributed to the age of the P&G as
guidance,which fails toinclude noruse or existence values for natural resources and direct
distributional consequences for marginalized populations. The authors also find that the Corps report
overstates the negative impact on regional jobs by failing to take into accouhehesonomy would

adapt to the removal of the dams over time. As an example, tlesquitsent the case of the

northern spotted owl and how north western economies have adapted to the loss of jobs in the logging
sector, replacing them with jobs in otlsectors. Over all, the authors describe the Corps analysis
based on the P&G guidance as describargextreme worst case scenafihitelaw and

MacMullan2002, p729].

2.3 Different Rivers and Other Projects

Analysis carried out for other rivers, suchhat bbower Snake River as mentioned in the previous section,
represent an important potential reference point in considering the type and scope of economic analysis
to be carried out longitudinally for the Elwha River project. Bertetrdl [2006preserd an oveview

of ongoing river restoration work and the National RRestoration Science Synthesis (NRRSS) in
Synthesizingy.S. River Restoration EffoifBerhardt 2005] The NRRSS has catalogued over 37,000

river restoration projects in its databa3é&e most prevalent goals for these projects are reported to be
enhanced water quality, management of riparian zones, improvemestrefim habitat, improvement

in fish passage, and bank stabilization. The NRRSS has foundltha8percenif the prgects had
information on costs in the records used to fill in the database. Additionally, qméycEhbf projects

reported any form of monitoring or assessment. The NRRSS has confirmed the U.S. General
Accounting Office (GAO) assertion th& comprbensive asss s ment of restorati on
possible with thépiecemeadinformation currently availab&gBerhardt 2005, p 637]. Despite the
incompleteness or lack of data on many river projects, some documentation is available to inform the
ecoromic baseline and monitoring of the Elwha River project

On the website maiained by Rhode Island Habitagé&oration, the costs of some environmental
restoration projects are highlighted, including those related to salt marshes, seagrasses, a1t fish run
One project highlighted on this website used a case study approach to examine the costs associated
with removing 30 dams in the United Statd$ie studyotes that the costs associated with removing
small dams can be relatively low witomecostingas little ast10,000, but the costs of removing

large dams can well exceed $1 million (Friends of the Earth 1999). The costs were shown to vary
significantly based on numerous factors, including the height and width of the dam, structure type,

3 http://www.edc.uri.edu/restoration/html/tech_sailsfcosts.htm
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sedimentsyater rights, and easements. The need for monitoring was also shown to significantly
impact cost.

ThePreliminary Economic Assessment of Dam Removal: the KlamatHRiuse 2006]s an

example of a modern economic analggidam removal that tries tbhoroughly weigh costs and

benefits, consideringnarketand noAmarket, use and namse, and jobs gained and lost. As was the

case with the literature and guidance detailed in the rest of the report, this study is forward looking and
tried to anticipatehie effects of dam removal. iElreport documents the findings of a beredist

analysis with specific distributional consequenceslémal stakeholders ar&iskiyou County, within
whichthreeof the four dams being consideredfiemovalare located.

The study quatifies dam removal costs by three categorésch consist of dam deconstruction, lost
services, andxternal costs associated with indirect dam services, such as habitat and lake views
Dam deconstruction is potentially a distributiopahefit to SiskiyouCounty, which will experience
job creation but not directly bear the direct cost of the deconstruétroperty values are considered
not as a begfit or a cost in this analydieecause there is a lack of literature sufficient toraete the
direction of the impact. Atissue is whether restored river front property is more véhaaidhes loss

of lake front property. This is an issue of high significance to local stakeholders.

The removal of the lower Klamath dams would berefih commercial and noncommerdiaheries

as well as tribal and nembal harvests, and would benefit the local economy through jobs associated
with the dam deconstruction, the fisheries, recreational use of the fishrda®rfish related

recreatio. The values of the jobs created by deconstruction and the return of the fish are presented
with monetary valuesThe study also uses benefits transfer to attempt to value thesean

existence value of the restored riv&he circumstances of thelde are described, but other than the

value of the tribal fisheries, the benefits to the tribe are qualitative, with specific reference to the health
effect of their present neiirsh based diet.

TheHeadwaters Resource Conservation and Developmentéveeseight counties in Montarend
provideseconomic development assistafitegough wise use and developmentathbthuman and
natural resourcégHeadwaters Economic Development Committee 2002, p 1]. The area, including
theUpper Clark Fork River Basjmas experienced significant environmental degradation as a result
of past mining activities. The areacontdinsh e | ar gest Superfund site ir
Atlantic Richfield Company (ARC@)Headwaters Economic Development Committee 2002, p
128]. The2002 Area Plan/Comprehensive Economic Development Stfateggiwaters Economic
Development Committee 200@pntains basic economic characterizations of each of the eight
counties to inform the development strategy. Much of the assessmetitasepigeferring to a
fresurgenain local tourism, rather than numbers oftass or quantified economic impact
[Headwaters Economic Development Committee 2002, p,1B8]gh it provides a thorough

detailing of the relevant industries, and econamnid population trends that exist county by county.

The Central and Southern Florida Project to restore the Everglades has hadgaingeconomic
analysis built into its framewoykvhich is being carried out by the Army Corps of Engineers and the
SouthFlorida Water Management Districthe Comprehensive Everglades Restoration Plan,
Environment and Economic Equity Program Management [Rlantral and Southern FloridRoject
2001] documents thenvironment and Economic Equity Programhich is responbie forfithe social

Economic Support for Elwha River Watershed
Final Report Page22 August 15, 2007



and economic efforts that will accompany and support the implementation of the Comprehensive
Everglades Restoration Plan (CERR)entral and Southern Florida Project 2001, p 1]. While many of
the tasks detailed in the management gabeyond economic impact assessr(fentising more on

the distributional equity associated with environmental consequences and equity in contracting for
projects) the management plan details the tasks for establishing baseline data. Included itiribe base
data are demographic factors, seasonal tourists and worker characteristics, employment statistics,
income and income distribution and sources, regional industry sector economic output including
significant detail on agricultural outputs, and waterland use patternshere are additional data
collection tasks under different headings, including those descri@minprehensive Everglades
Restoration PlanRegional Economic Impact (Economics Data Collection Work p&emtral and
Southern Florida ®ject 2003], which is focused on assessing the econmpact offlood damage

within the Everglade Agricultural Area. The information and data collected will cover land use,
property values, production practices, and previous flooding, amongst otlolndlspecific variables.

There has been criticism of the economic analysis carried supporiof the Central and Southern
Florida Project One of theseritiques,Missing Pieces in Ecosystem RestorattheCase of the
Florida Evergladesspecifcally attacls the lack ofconsideration for growing tourism, urban
development, population migration into the area, and changes in agricuthe&eriginal Corps
economic analysis of the projgé¥eisskoff 2000] The study of these features relies ligan the
IMPLAN model, a model that can be used to do the types of regional economic impact studies like
those described in the previous section. The authorthatasis important to taketo account thse
dynamic impactbecause failing to do sould lead to an understatementhe ultimate strain on
regional water suppliesser time, undercutting the effectiveness of the ecosystem restoration
[Weisskoff 2000] Theimpactestimates in this case, however, were relatively small relative to the
uncerlying base.
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3.0 Baseline Assessment

3.1 Geographic Stratification

While investigation down to the level of Port Angeleadvisable, seval of the sources of data alot
have resolution below the county level. As a rethlt baseline analyssonsides Clallam County as
the largest geographic entity for the detailed local level of the and@h@onthe Lower Elwha
Klallam Reservation and the city Bbrt Angelesthe nearest population centae used to gaifurther
insightwhere possibleThis is @nsistent with the geographic scope of the analysis of the Klamath
Riveranalysis focused on Siskiyou County, which like Clallam County, was where the dams are
physically located and within which the majority of the economic impacts would be contained.

At the regional level, the Olympic Peninsula and Washington &tatdsaconsidered. At the National
level, it is expected thabmeof the economic impactonsidered within the EIA framewovikould be
purely distributiona{e.g., eco tourism redirectain a location in another part of the United States to
Olympic National Park)consistent with the example give in Seciah 1 though thee would be some
direct effectghatwould notbe canceled oufThese direct effecthpowever, would be small at the

national level and difficult to attribute to the removal of the Elwha River Dams. Further, some of the
benefits generated through dam removal may not be measurable using national economic data. These
benefits include direaise (amenity, education), indirect use (water quality maintenance and biological
support), and nonuse (bequest, existence, stewardship) vahues.nationalevel data are generally
provided within the context of comparing location and regional treniti®se at the national leyel

though relevant national data were collected and are included in this baseline ass@gserstntly
areaand points of interest dissecting or bordering the study area (e.g., Olympic National Park and
Olympic National Fore$ areshownin Figurel. Figurel identifies:

the population distribution in Clallam County using 2000 Census Block data
Olympic National Parkincluding the stretch of park located along the Pacitstine)
Olympic National Forest

the Elwha River and its tributaries

cities located within Clallam County, including Port Angel2sngenessand Sequim

3.2 Methodology

The economic assessment of thdcome of theemoval of the Elwha River Damnstould be

corsistent with the EIA framework described3action2.2.1, with sufficient information to offer a
comparison with the original economic analysis [Elwha Project Human Effects Team 1995] and to
highlight the full impact on the ire. Thisrequires capturing data on:

e Actual costs of dam deconstruction, flood and water quality mitigation efforts, and all other
direct project costs

e Changes ifisherie® catchand value of catchy species, location (as detailed as possible),
and tyge of fishing entity (commerciatommercial tribalsport, tribal), value of catch fboth
commerciatypes numbers by tribal and sport
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e Changes in the visitor indusérynumber of \&itors, characteristics of stay, activities, origin,
and expenditures within Clallam County by type

e Changes in the structure of the econdnmpmber and type of enterprises in Clallam county
(and to the extent possible, the Port Angeles area separate tfomm &ed Port Townsend),
employment, incomes of employees, and sales and use taxes paid

e Changes in land us@acluding property values for Clallam Couétyrom the Clallam County
assessas office GIS database, location, value of land, description andofatrecturesand
zoning, as geographically detailed as possible

e Economic status and demographiosken out by agand sex

¢ Nondamremovaltrends and@hangesncludingpopulation growth due to exurbanization of
Seattle, increases in the retired popafaénddecline of the timber industry

The baseline idefined as the full set of data frahe presentprior to danremoval, with trends that
are likely to prevail whether the dams are removed or not. Elements of the baseline that need to
represent merthan a single observation or data point, such as the trends or relationships in the
economyhave beepresented quantitatively and qualitatively witkcdission of the significance and
sources of the trends and connectioliédata usedo define théaselineincluding allunderlying

data baseseports maps andreferences andill be delivered to NOAA.

Some of the features inthe listabava n 6t b e nbetavid he impattantfar fwture
monitoring. For instance, the actual costs of tgept will need to be captured, but if any baseline is
relevant for this it is already documented in the préjdelSs.

Capturing trendmakes the baseline more than a static snap8isagtated in the EPA guidelines,

fthe dynamic aspects of market aotisumer behavior, and the many motivations leading to change,
can make it more difficult to attribute economic costs and benefits to specific regalatiprgects

[EPA 2000, p 22].Likewise OMB calls foriichanges in external factors affecting expédenefits

and coststo be taken into account [OMB 2003, p 15].

As in any economic analysis, distinguishing the significance of observed movements in the elements
being analyzed is a challenge, especially when explicit confidieecealscannote constructed.

Because the project is relatively large, the impacts of the dam removal and river restoration on the
tribe and Port Angeles should be large enough that they are distinguishable from the baseline,
especially those that are directly tied to fkierrsuch as the economic value of the fish harvest. This

is consistent with the NOAA monitoring guidance [NOAA 2005] referénctéhe review section.

Where it will become especially difficult to distinguish the significance will be as the geographic
swpe broadens to tisatelevel and further.

Future monitoring will consist of recapturing updated values of the same variables from the same
sources, taking care to record any methodological changes in how the agencies keeping the data

record and repothe variables. This will allow analysts to chart how the magnitude and composition

of the Clallam County economy changes. For the baseline and for the ongoing analysis, this should,
where possible, be presented in the context of the Olympic Peninsslaingien State, and national

data for contrast, for assisting in separating
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impact beyond Clallam County. Examination of some of the data @etisis block and zip code
levels will allow furtherseparation of exogenous factors by allowing comparison of thenaosa
directy impacted by the dam removal (Port Angeles and the Lower Elwha Reservation) with other
communities in the county that are both further from the site and less economicadiyentiorthe

site, such as Sequim and Forks.

The ultimate goal of the baseline assessment, therefore, is to enable a future economic assessment of
Elwha River dam removal. The question, however, is how long should data be captured into the
future? Idedy, an economic assessment would not be completeceaaldgical and economic

changes resulting from dam removal were completéhe case of the economic impact on the local
fishery, for instance, it may take several years for fish runs to recovitrediodal fishing industry to

reap enhanced harvests. In light of practical constraints, however, we recommend capturing data at 3,
5, and 10 years following project completiofst each interval, we recommend assessing the

ecological and economic coridits to determine if an economic assessment should be completed.

Assessing th structure of the economsgquirel data describingqidustry type, output, employment,

and earningsMore depth in thenderstanding of the stiwre of the county economy Haeen

attained byobtaining an economic impact model with data specific to Clallam County. The IMPLAN
model [Lindall 2004], similar to RIMS discussed in Secdhland discussed itself in Sectidrg,

has a data file specific to Clallam county tidantifiesthe relationships between different sectors in

the economy.This model was obtained and examined, with model output presented and discussed in
Section 3.4.

Consistent with methods describadhe Bureau of Reclamation docum¥atuation of American
Indian Land and Water Resources: a Guidelbtaimmer 2002] anthe originalElwha Project
Human Effects Tearmconomic angsis,aneffort hasbeenmade to characterize teeonomic
circumstanceof the Tribe(Section 3.9usingdata orpopulation employment, and per capita
income

Additionally, we recommenangoing research into neuse values for theestorecElwha River. This

will be required if one of the goals of the ongoing economic mamigevill be to match actual data to

the original economic analysis completed by the Elwha Project Human Effects Team. This would
entail evaluatingpaststudies, including the one used in the oatjgconomic analysis, on the basis of
best practices for\Cand their relevance for benefits transfer. Additionally, it may be desirable to
complete a new CV study at some pdimbugh this would require a significant investment of
resourcesind extreme care in the development of the presentation of whatgbmpared and

valued. The research and resurvey are both beyond the scope of the baseline @istybisyond

the scope of this report and the baseline study is the determination of appropriate values for benefits
transfer to nommarket impacts of tndam removal and river restoration.

3.3 Socioeconomic Profile

This sectiorpresents and examingscioeconomic data for Clallam CournBort Angeles,
Washington State and the United Sta#of the data underlying this analysis haesolution down
to thecounty level and som@averesolution down to theip code level The data underlying the
socioeconomic profile constructed in this section were obtained from the following sources:
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2000 American Fact Finder Series [U.S. Census Bureau 2000]

2002 Economi€ensus|.S.Census Burea2002]

2004 County Business PattefhkS. Census Bure&006]

Headwaters Economi@Socioeconomic Profile of Clallam Courjtyeadwaters Economics
2006]

e State and County Quick Facts [U.S. Census Bureau 2007]

This section providean overview of the key data elements and trends taking place in Clallam.County
More detailed data sets, including GIS maps and repans,collected andill be delivered to
NOAA.

The Clallam County population by age and sex is examingghle2. As shown, the Clallam

County population reached 64,525 in 2000, representing an increase of 8,062%Mcé&he

majority of the growth has occurred in the3year age group, with growth among the elderly 65
years and ove(199) more than doubling the growth experienced within the portion of the
population under the age of 20 (952). The Clallam County population is composed of 32,054 males
and 32,471 females. Females outhnumber males in all age groups with the ertéptipartion of
thepopulation under the age of 20 yefhtsadwaters Economi@006]

Table 2. Clallam County Population by Age and Sex

Total Under 20 years 40 - 54 (Baby Boom in 2000) 65 years and over Median Age Density (Pop.
Number Number | Share Number | Share Number I Share per sq. mi.)

Total
Population

2000 64,525 15,857 24.6% 14,450 22.4% 13,727.0 21.3% 43.8 37.1
1990 56,464 14,905 26.4% 9,536 16.9% 11,528.0 20.4% 38.4 324
10 Yr.
Change 8,061.0 952.0 -1.8% 4,914 5.5% 2,199.0 0.9% 54 4.7
10 Yr. %
Change 14.3% 6.4% 51.5% 19.1% 14.1% 14.7%
2000 Sex
Breakout
Male 32,054 8,283 25.8% 7,091.0 22.1% 6,197.0 19.3% 42.1
Female 32,471 7,574 23.3% 7,359.0 22.7% 7,530.0 23.2% 45.3

When compared to Washington State and the USitates (Tabl8), thepopulation ofClallam

County has grown at a rate that exceeds that of the U.S. (20.7 percent compared to 15.9 percent
between 1990 and 2005) but falls short of the Washington State population, which grew by 26.3
percent between 1990 and 2005. The Clallam County populasigmificantly older than the

Washington State or U.S. populations, with nearly 22.4 percent of its citiZzZd@5being 65 years

of age or over; a rate nearly twice that of Washington State or the U.S. The percentage of its residents
65 years of age aralder grew in Clallam County fro20.4 percent in 1990 to 21.3 percent in 2000,
ultimately reaching 22.4 percent in 2003istorically, Clallam County has had a large male

population relative to the U.S. but in recent years, the male population imCGdlanty has declined

in percentage terms and now only represents 48.3 percent of the population, whereas males comprise
49.0 percent of the U.S. population and 49.7 percent of the Washington State population.
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Table 3. Clallam County, Washington State and United States Population by Age and Sex

Under 5 Years 18 Years and Over 65 Years and Over Male Female Total
1990 Census
Clallam County Population 3,593 42,775 11,528 28,084 28,380 56,464
(%) 6.4% 75.8% 20.4% 49.7% 50.3%
Washington State Population 366,780 3,605,305 575,288 2,413,747 2,452,945 4,866,692
(%) 7.5% 74.1% 11.8% 49.6% 50.4%
US Population 18,354,443 185,105,441 31,241,831 121,239,418 127,470,455 248,709,873
(%) 7.4% 74.4% 12.6% 48.7% 51.3%
2000 Census
Clallam County Population 3,313 50,355 13,727 32,054 32,471 64,525
(%) 5.1% 78.0% 21.3% 49.7% 50.3%
Washington State Population 394,306 4,380,278 662,148 2,934,300 2,959,821 5,894,121
(%) 6.7% 74.3% 11.2% 49.8% 50.2%
US Population 19,175,798 209,128,094 34,991,753 138,053,563 143,368,343 281,421,906
(%) 6.8% 74.3% 12.4% 49.1% 50.9%
2005 Census
Clallam County Population 3,054 55,074 15,274 32,941 35,206 68,147
(%) 4.5% 80.8% 22.4% 48.3% 51.7%
Washington State Population 395,158 4,668,831 683,774 3,052,792 3,093,546 6,146,338
(%) 6.4% 76.0% 11.1% 49.7% 50.3%
US Population 20,267,176 215,246,449 34,760,527 141,274,964 147,103,173 288,378,137
(%) 7.0% 74.6% 12.1% 49.0% 51.0%

The racial compositions of thé S, Washington State and Clallam County populations are examined
in Table4. In 2005, approximately 99percent (&,615 of the Clallam County population was
composed of white persons, as compared Brcent in Washington Stadad 74.7 percent for the
nation Clallam Countyas anuchlarger American Indian and Alaska Native populat (

percent ofadtal county populatin) butasmallerpercentage of black, Asian, and Hispanic persons
relative to Washington Stasémd the U.Sas a whol¢U.S. Census Bure&2007]

Table 4. United States, Washington State and Clallam County Population by Race

Native Hawanan

American Indian and Other Pacific Hispanic or Latino
White Black and Alaska Native Asian Islander (a) Other Race Multirace (b)
1990 Census -

Clallam County Population 52,509 321 2,695 614 - 325 - 1,150
(%) 93.0% 0.6% 4.8% 1.1% 0.0% 0.6% 0.0% 2.0%
Washington State Population 4,308,936 149,801 81,483 210,958 - 115,513 214,570
(%) 88.5% 3.1% 1.7% 4.3% 0.0% 2.4% 0.0% 4.4%
US Population 199,686,070 29,986,060 1,959,234 7,273,662 - 9,804,847 22,354,059
(%) 80.3% 12.1% 0.8% 2.9% 0.0% 3.9% 0.0% 9.0%

2000 Census
Clallam County Population 57,505 545 3,303 731 104 761 1,576 2,203
(%) 89.1% 0.8% 5.1% 1.1% 0.2% 1.2% 2.4% 3.4%
Washington State Population 4,821,823 190,267 93,301 322,335 23,953 228,923 213,519 441,509
(%) 81.8% 3.2% 1.6% 5.5% 0.4% 3.9% 3.6% 7.5%
US Population 211,460,626 34,658,190 2,475,956 10,242,998 398,835 15,359,073 6,826,228 35,305,818
(%) 75.1% 12.3% 0.9% 3.6% 0.1% 5.5% 2.4% 12.5%

2005 Census
Clallam County Population 61,615 142 2,860 869 - 112 2,549 2,697
(%) 90.4% 0.2% 4.2% 1.3% 0.0% 0.2% 3.7% 4.0%
Washington State Population 4,988,017 202,286 88,363 405,000 28,400 229,830 204,412 541,722
(%) 81.2% 3.3% 1.4% 6.6% 0.5% 3.7% 3.3% 8.8%
US Population 215,333,394 34,962,569 2,357,544 12,471,815 397,030 17,298,601 5,557,184 41,870,703
(%) 74.7% 12.1% 0.8% 4.3% 0.1% 6.0% 1.9% 14.5%

(a) Pacific islander population included in Asian statistics in 1990 Census.

(b) Hispanic or latino persons can be included in any race and are, thus, included in both the
hispanic or latino as well as other categories.

Clallam Countyconsistf 1,739 square miles compared to 66,544 for Washington State. Clallam
County is not as densely populated as Washingtonw@tatenly 37.1 personger square mile
compared to Washington St&8.6 persons per square mile. Topybation densitis further

defined in Figure 2Awhich identifies thgpopulation centers located to #eest of the Elwha River in
Port Angeles, Dungeness, and Sequlinus, Clallam Countig a relatively sparsely populated
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Figure 2. Population Densities, Clallam County, Washington



corner of Washington Statepresentingonly2per cent of the Stateds |
population.

In 2004, there were 3,1&Risinesestablishments operating in Clallam Cgurtllectively

employing 24,790 people with an annual payroll of approximately $649.4 millaie5 presents a
breakdown othenumber of establishments, employees, and annual payroll for each zip code area
falling within Clalam County. Port Angeles serves as the lagmaploymententer with 1136
establishments employiri®,091 people (35Bercenpf all establishmen}sn Clallam CountyU.S.
Census Burea2006] Sequim is the second largest employment center withs28@lishments (26.3
percent) and Port Townsend is third with 722 establishments (22.6 percent).

Table 5. Number of Establishments, Employees, and Annual Payroll
of Establishments Operating in Clallam County, Washington

Number of Number of First-Quarter  Annual Payroll
Geographic Area Name Establishments  Employees  Payroll ($1,000) ($1,000)
ZIP 98305(BEAVER,WA) 18 156 $ 1,407 $ 5,903
ZIP 98320(BRINNON,WA) 23 82 $ 302 % 1,327
ZIP 98326(CLALLAM BAY,WA) 19 87 $ 197 % 976
ZIP 98331(FORKS,WA) 176 1,254 $ 6,585 $ 29,271
ZIP 98362(PORT ANGELES,WA) 926 8545 $ 50,953 $ 222,072
ZIP 98363(PORT ANGELES,WA) 210 1,546 $ 11,597 $ 57,804
ZIP 98368(PORT TOWNSEND,WA) 729 6,658 $ 39,443 $ 166,771
ZIP 98376(QUILCENE,WA) 47 170 $ 864 $ 3,916
ZIP 98381(SEKIU,WA) 10 23 % 48 $ 358
ZIP 98382(SEQUIM,WA) 837 5,009 $ 26,938 $ 123,297
ZIP 98563(MONTESANO,WA) 193 1,260 $ 8,131 $ 37,685
Total 3,188 24,790 $ 146,465 $ 649,380

More degiled data on the number of establishments operating within each of these zip codes in 2002
and 2004 were obtained from the 2002 Economic Census and 2004 County Business Patterns and
cross matched. This data set includes detailed estiofdesnumber bestablishments operating

within each of the zip code areas in Clallam County for the kistries highlighted iffable6. For

each of these zip codes, detailed data were obtained from the 2002 Economic Census that provides
further analysis of establishments, segmented according to annual revenue.

Table 6. Sectors in Economic Census Zip Code Statistics

NAICS Sector
44-45 Retail Trade
54 Professional, Scientific, and Technical Services
56 Administrative, Support, Waste Management, Remediation Services
61 Educational Services
62 Health Care and Social Assistance
71 Arts, Entertainment, and Recreation
72 Accommodation and Food Services
81 Other Services (except Public Administration)
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Industry employment data for 2000cb2004 are presentedliable7. Employment in the Clallam

County population grew from 32,254 in 2001 to 34,244 in 2004. The single largest sector in the
county is government and government enterprises, employing 7,202, followed by retail trade (4,782),
health care and social assistar®;640), accommodation and food services (2,632), and construction
(2,612)[Headwaters Economi&)06]

Table 7. Employment by Industry, Clallam County, Washington

Category 2001 2004
Total employment 32,254 34,244
Wage and salary employment 22,795 24,098
Proprietors employment 9,459 10,146
Farm proprietors employment 362 344
Nonfarm proprietors employment 9,097 9,802
Farm employment 444 439
Nonfarm employment 31,810 33,805
Private employment 24,893 26,603

Forestry, fishing, related activities, and

other 1,105 1,065
Mining 83 81
Utilities 26 28
Construction 2,254 2,612
Manufacturing 1,607 1,617
Wholesale trade 440 563
Retail Trade 4,600 4,782
Transportation and warehousing 815 785
Information 497 422
Finance and insurance 972 1,031
Real estate and rental and leasing 1,380 1,646
Professional and technical services 1,588 1,707
Management of companies and

enterprises 184 172
Administrative and waste services 922 1,150
Educational services 247 327
Health care and social assistance 2,881 3,040
Arts, entertainment, and recreation 599 670
Accommodation and food services 2,461 2,632
Other services, except public

administration 2,232 2,273
Government and government enterprises 6,917 7,202
Federal, civilian 481 433
Military 503 554
State and local 5,933 6,215
State government 1,359 1,318

Local government 4,574 4,897

The unemployment rate in Clallam County has follow&dradsimilar to that ofWashington State,
well exeeeding the national averaigerecent year@igure3). Historic unemployment rates in
Clallam County climbed to as high H.5percent in the mid990sdue to the declinef the timber
and related industriessrom 1987 to 1995, the timband manufacturing industriésst 992 jobs in
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Clallam County.In recent yeargmployment growth irtheconstruction andervicesndustrieshas
causedinemployment ratda Clallam County tdall and nearly converge with tNgashington State
and U.S. unemployment ratef arounds to6 percent in 2005 [Headwater Economics 2006].
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Figure 3. Unemployment Rates in Clallam County, Washington and United States (1988-2005)

In 2004, total personal inozewas 1.95 billion, up from 1.84 billion in 20@Table8). From 2001 to

2004, the largest gains in terms of personal income were made in the government ($32 million),
construction ($25 million), and retail trade ($16 milligectors [Headwater EcConom2306].

Figure 4 highlights growth in personal income in Clallam County, Washington State, and the U.S.
between 1970 and 2005. Figure 3 demonstrates that personal income growth in Clallam County has
been robust, growing by 212 percent between 1970 d@%l@dnpared to 139 percent growth for the
U.S. Personal income declined significantly during the recessions of the early 1980s but has since
rebounded, with strong growth in the service, construction, retail trade, finance, insurance and real

estate induses.
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Figure 4. Personal Income Index, Clallam County, Washington and United States (1970-2005)
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Table 8. Income by Industry, Clallam County, Washington

Growth

Category 2001 2004 (Decline)
Personal income 1,841 1,949 107
Wage and salary disbursements 621 693 72
Proprietors' income 181 170 (12)
Farm proprietors' 0 1 1
Nonfarm proprietor 181 169 (12)
Farm earnings 2 3 1
Nonfarm earnings 936 1,031 94
Private earnings 638 700 62
Forestry, fishing, related act., and oth. 60 58 )
Mining 1 1 0
Utilities 1 1 0)
Construction 74 98 25
Manufacturing 76 67 9)
Wholesale trade 16 22 6
Retail Trade 100 116 16
Transportation and warehousing 27 28 1
Information 14 12 Q)
Finance and insurance 31 29 2)
Real estate and rental and leasing 16 21 6
Professional and technical services 39 41 2
Management of companies & enterp. 11 10 Q)
Administrative and waste services 10 12 3
Educational services 3 4 1
Health care and social assistance 86 93 7
Arts, entertainment, and recreation 5 5 0
Accommodation and food services 32 36 5
Other services, except public admin. 39 45 6
Government and government enterp. 298 330 32
Federal, civilian 31 31 0
Military 18 29 10
State and local 249 270 22
State government 60 57 2)
Local government 189 213 24

3.4 Input-Output Analysis of the Clallam County Economy Modeled by IMPLAN

The regional economic modeling system, IMPLAN (IMpact analysis for PLANnNing), was used to
develop a custom model of the Clallam Cowatynomy Originally developed by the.S.Forest
Service, in cooperation with the Federal Ereay Management Agency, IMPLAN provides a
framework for analyzing the economic impacts (changes in employment, output, income, etc.) from
any number of scenariegere changes in the local economy take plasamples include effects of
public policy, newplant locations, tourism expenditures, plant closings, major events, or technology
change.

For the Clallam County model developed for the Elwha study, 2004 IMPLAN data (MIG 2006) were
assembled into a regional economic model using the IMPLAN softWaed-O datadeveloped for
IMPLAN arealways tied to the U.S. economic structure reflected in the latest BEA nationgbtable
the dollar flows are pricapdated each year and employment levels are updated. That means that
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until the 2002 national table released by BEA (expected in late 2007), the 1997 snapshot of national
economic structure is reflected in all stock IMPLAN models. The model waaltberd by

condensing MPLANOGs 528 industry sectors to urtey ®s2 s
economy. Appendix A includes an overview of the IMPLAN model.

Aggregating the model also permits the model to be implemented in an Excel spreadsheet, which was
done for the Clallam model. Spreadsheet implementation provides the ultimatétyiéartieveloping

economic impact scenarios, because in addition to easily specifying final demand shocks, the modeler can
also easily evaluate scenarios involving changes to the economic structure of the regional economy.
Spreadsheet implementationcatgovides for complete transparency of the modeling calculations. The
Clallam spreadsheet IMPLAN model was set up to allow the user to easily specify final demand changes
implied by policy cases affecting the local economy. A simple Visual Basic fdicAjigns macro was
employed to automate economic spending rounds in the regional economy.

To analyze economic impacts of a particular initiative using IMPLAN, we need to determine what would
be the net change iifinal demand)or purchases made withimegional economy, due to the effect of an
economic impact scenario. This is accomplished by determining the expenditure profile of those
potentially affected in the scenaridable9 lists the 52 sectors represented in thel&@talO model.

Table 9. Industry Sectors included in the Clallam County 10 Model

Industry Sector

01 Crops Production 27 Other Transportation

02 Animal Production 28 Postal and Delivery Services

03 Forest Products 29 Motor Vehicles and Parts Stores
04 Fishing, Hunting, Trapping 30 Household Goods

05 Ag and Forestry Support 31 Food and Beverage Stores

06 Mining 32 Health and Personal Care Stores
07 Utilities 33 Gas Stations and Carwashes

08 Residential Construction 34 Misc. Retail

09 Nonresidential Construction 35 Publishing

10 Seafood Products 36 Communications and Software
11 Other Food Products 37 Finance, Insurance, Real Estate (F.I.R.E.)
12 Textiles 38 Rental Services

13 Sawmills 39 Business Services

14 Plywood and Veneer 40 Travel Services

15 Other Wood Products 41 Personal and Community Services
16 Pulp and Paper 42 Education

17 Printing and Publishing 43 Health Services

18 Concrete, Stone, Clay, Glass Mfg. 44 Social Services

19 Metal Fabrication Mfg. 45 Recreation Services

20 Ship and Boat Building 46 Hotels and Accommodations

21 Wood Furniture and Fixtures 47 Food and Beverage Services

22 Sporting Goods Mfg. 48 Equipment Repair Services

23 Other Manufacturing 49 Households

24 Wholesale Trade 50 State and Local Government

25 Tourism and Passenger Transport 51 Federal Government

26 Freight Transport and Warehousing 52 Other
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3.4.1 Observations about the Clallam County Economy Based on the Input-Output Table

ClallamCounty does not have a highly interdependent econioenymost businesses depend on other
regions for goods and services rather than purchasing them Iddadlyack of interdependence

between local industries in Clallam County results in relativaillamultipliers. This is common with

small, largely rural economies. However, there are sectors where there is significant additional impact
when a local business sells a good or service outside of the county. These include the wood products
industry gctor® both the production of forest products and the milling of those products into lumber
and other finished goods, which have a significant interaction.eFeciexample, $1million in sales of

final demand by th&8Plywood and Veneesector require$540K in locallysupplied goods and

services across Clallam County to produce. Many of the local businesses serve local consumers; thus,
increases in consumer income and purchases circulate in the local ecodagegerate additional
inducedmpacts.

Thee are thus three types of important sectors in the econdnlarge sectors that themselves

currently generate many of the jobs and income in the ecori@jrsgctors that are significantly
interconnected with the rest of the economy and thus gesalese jobs, and income in other sectors
whenever they expand; a(®) sectors that provide a significant linkage to the outside ivahdy sell

goods and services to other regions and generate profits and wage income that get circulated locally.

Which setors are counted as biggest depends on whether you count output (sales), emuoyahesit

added as illustrated below imable10. The four biggest sectors in theg&tor version of the Clallam

County economy from an outpperspective are Forest Products; State and Local Government Services;
Finance, Insurance, and Real Estate; and Health Services. From an employment standpoint they are State
and Local Government Services; Education Services; Food and Beverage Sewickesltn Services

and from a value added standpoint, they&ia¢e and Local Government Services; Finance, Insurance,

and Real Estate; Education Services; and Health Services. The latter measurement is important because
it shows how much of the totalq@uction value actually is local and contributes to family incomes, local

taxes and profits.

Table 10. Largest Sectors in Clallam County by Measure*

Largest Output $Million |Largest Employment Jobs |Largest Value Added $Million
03 Forest Products 225.640|50 State and Local Government 3,414 |50 State and Local Government 187.762
50 State and Local 207.744 |42 Education 2557(37 F.I.R.E. 130.888
Government
37 F..R.E. 205.515|47 Food and Beverage Services | 2,108 |42 Education 102.365
43 Health Services 138.400 | 43 Health Services 2,104 | 43 Health Services 90.336
Total Output 777.299 | Total Employment 10,184 | Total Income 511.351
County Totals 2,821 29,510 1,650

* Dollars are 2004 dollars; Jobs include both full- and part-time jobs.

3.4.2 Most Interconnected Sectors

Tablel1 shows which sectors generate the highest indirect impacts on other sectors per dollar of final
demand (sales outside of the region and to government and consumers insglerthas well as

local investments of all types). This can be judged from their direct and indirect impact multipliers.
This table shows which sectors generate the most overall regional economic activity, the most jobs,
and the most income per dollarsafles to final demand.
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Table 11. Comparison of Indirect Multipliers in the Clallam County Model

Largest Output Ino“rect/ Largest Employment Ino!|rect/ Largest Value Added . Indirect/
Multiplier Direct Multiplier Direct Multiplier Direct Value-
Output Jobs Added
14 Plywood and Veneer 1.83 | 27 Other Transportation 3.25 | 10 Seafood Products 3.37
13 Sawmills 1.82 | 16 Pulp and Paper 2.56 | 27 Other Transportation 2.37
03 Forest Products 1.57 | 13 Sawmills 2.09 | 14 Plywood and Veneer 2.29
11 Other Food Products 1.45 | 10 Seafood Products 1.94 | 11 Other Food Products 2.28

Some sectors are of special interest in the current project becauspthsgnsectors targeted for

growth through removal of the Elwlriver dams Table12 shows what happens in the Clallam County
economy for three types of growth. The first is growth of $1 million in sales by the fishing industry; the
second is a growth in $1 million in hotel and restaurant receipts from additmnano because the
County becomes more attractive to visit and the last is a growth of $1 million in sales from additional
retired or commuting residents moving to the county to enjoy its amenities (having first homes or
vacation homes in Clallam County, but eagrineir income somewhere outside the county

Table 12. Impact of $1 Million in Additional Sales in Three Key Targeted Sectors ($Million)

Impact Scenario Output Employment Total Value-
Impact Impact (Jobs) Added Impact

Fishing Industry Growth 217 25 1.04
Tourism Growth 4.95 71 2.73
Amenity Migration Growth 6.61 103 4.95

These scenarios show the expected results. Export demand for seafood primarily impacts the local
seafood production industry, and was modeled as a divpatt to just that sector. The tourism
scenariovas modeled as twihirdsimpact to lotels and accommodations and-tinied impact to
restaurant® directly impacting two sectors. The amenity migration scenario represents an increase in
consumption spendirby new, higkincome, consumers relocating to the area, and as such, was
modeled as a direct impact in proportion to the consumption spending pattern of this segment of

consumers.

3.5 Property Values

With the removabf the two hydroelectric dams on the BEavRiver (the Elwha and Glines Damya

the resulting impacts drake Alwell and Lake Mills, along with the change in recrewtio

opportunities and the amenitglue of the land located near the Elwha River and its tributaries, housing
and propertyalues could be significantly impactednd thusgurrent real property values were

captured A simple snapshot die real estate market in Clallarouty, howeverjs not sufficient to
determine théousing and properiynpacts of the dandsemoval due tthe presence of other trends
affecting the market, including tleurbanization of Seattle, increases in the retired populatidrthe

decline of the timber industry

To examine the recetrends in real propergyalues in the study area and in Washin@tategenerally
county assessor data obtained and summarized by the Wasitajelrepartment of Revenue (DOR)
were summarized ihable13[Washington State Department of Revenue 2068pm 1999 to 2005,
Clallam County folloved the national and statewide trends of rapid property value escalation with real
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property assessments increasing by 63.2 percent from $3.6 billion to $5.8 billion. In 1999, Clallam
County real and personal property éssessed valiie dollar termgepresented roughl.97 percent of

total statewide assessments. The Clallam County proportion of total statewide assessments dropped
from 1999 to 2002, reaching a low®85 percenof total assessments, before increasing bat up

0.97 percent by 2005.

Detailed county assessor GIS data were obtained, examined, andprepdrhe maps highlighted
in Figure5 andFigure6. Figure5 presents housing values for the entirel@talCounty Not
surprisingly higher property values clustaoundmajor population centerdlore specifically,
clusters appear within the eastern hathefUpper [Bninsulafrom Joyce in the West to Blyn the
East. This area is examined in furtetail inFigure6. The highest density of property values
appear near Port Angeles, Dungeness, and Sequim.

Table 13. Real and Personal Property Assessed Values and Parcel i Clallam County

Total As % of RP as Personal PP as Real Personal
Year Assessed AlTWA | Real Property | % of Property % of | Property | Property

Value Counties Total Total | Parcels | Accounts
1999 3,808,865,084 .97% 3,580,502,512 94.0% 228,362,572 6.0% 47,207 1,775
2000 3,948,994,210 .92% 3,721,442,482 94.2% 227,551,728 5.8% 47,282 1,923
2001 4,118,820,942 .89% 3,906,257,118 94.8% 212,563,824 5.2% 47,393 1,847
2002 4,211,461,283 .85% 4,050,756,456 96.2% 160,704,827 3.8% 47,552 1,939
2003 4,588,208,869 .88% 4,425,140,223 96.4% 163,068,646 3.6% 47,872 1,882
2004 5,093,691,805 .91% 4,943,944,880 97.1% 149,746,925 2.9% 48,051 1,738
2005 6,004,641,016 .97% 5,843,927,067 97.3% 160,713,949 2.7% 48,584 1,821
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Figure 5. Assessed Property Value Clallam County

Economic Support for Elwha River Watershed
Final Report Page39 August 15 200



