1.0 REGIONAL ECONOMIC ANALYSIS

Introduction

Regiond economic andysisis concerned with changes in the local economy that would be created by the
Alternatives. Inflows or outflows of money to or from the locad economy cause locd business activity to
change by amultiple of the origind change. This process, known as the multiplier effect, occurs because
an influx of fundsis spent and re-spent in the local economy as expanding sectors hire labor and buy other
inputs from loca suppliersto create added output.

For example, consder an duminum plant whose products are sold mainly to customers outside the region.

The receipt of increased duminum export sdes dollars adlows expanson of production and provides
increased income to employees who respend some of their incomein the region. The plant operation aso
requires many inputs and equipment which can often be purchased locally. These locd purchases crested
by the plant=s increased exports cause loca industry to expand to meet the new demand for inputs thus
cregting new jobs and sdes in many other sectors. Conversdy, if duminum export sales decling, this
multiplier process works in reverse and the tota negative impact on the local economy is much gregter than
theinitid loss of export sdes.

The regiona economic analysis examines how local and State economies would be affected by the
proposed Alternatives. The basdline Alternative, A-1, depicts existing conditions. The other dternatives
evauaed as part of thisfeashility sudy are dternatives A-2a B maximum trangport of juvenile sdmon, A-
2¢c B mgor system improvements, and A-3 B dam breaching. In many cases, only dternative A-3 (dam
breaching) creetes economic changes aufficently large to warrant impact meassurement. DREW study teams
measure the direct economic effects associated with the proposed Alternatives for each industry and by
affected resource type. The regiona economic andysisis based on these DREW study team estimates.

1.1 Input-Output M ethodology

The secondary economic effects are measured using an input-output model.  Input-output is an accounting
system that includes al the indudtries in a study region. The input-output accounts measure the
interdependence among industries and workersin an economy. The greater the interdependence among
indudtry sectors the larger the multiplier effect on the economy (and jobs) if aloca industry makes sdesto
persons or firms outsde the region or to government. The input-output technique isamodd of saesflows
among industries and government agencies that is based on historica purchase patterns for each industry
and for consumers. The input-output model Smultaneoudy consders the interdependent spending changes
among industries in the region who provide goods as inputs (the indirect effects), and households in the
region who provide labor and management servicesto directly and indirectly affected industries (the induced
effects).

Sdesto find demand isthe portion of an industries= sdesthat isfor export (from the defined study region),
sdesto government, or to create new physicd investment. Salesto find demand are an important measure



because they are the driving force that supports the economy. Exports, salesto government, or salesfor

investment (i.e. new physica capitd or addition to inventory) are the only sources of new spending for a

regiond economy. In this andyss, the primary changes in find demand sdes are sdes to Federd

government and exports. Sdesto find demand have amultiplier effect on the economic activity of aregion

because the expanding sector buys local [abor and other inputs from loca suppliersto creste added output.
Locd suppliers must increase their purchases, spreading the expansion throughout the economy.

1.2 The Alternatives Create Secondary Economic Effects

Each Alternaive has pogtive or negative changesin sdlesto find demand (induding changes in government
gpending, changes in output of affected indudtries, and physica investments by private enterprise) which
create indirect and induced changes in business sdes, employment, and persond income in the study
regions. These economic changes are shown by input-output multipliers that are gpplied to the changein
sdesto find demand to cdculate the cumulative economic effects throughout the economy of aregion. The
secondary impacts for some industries are mainly local while other industries= impacts would occur a
locations throughout the Pacific Northwest.

Economic changes created by the Alternatives can be Ashort run@or Along run. @ Short run isused in this
report to describe the effects of congtruction or other temporary spending that lasts for less than 10 years.
In contrast, long run effects are permanent and continue for the 100 year period andyzed in this sudy.

1.2.1 Limitations of the Analysis

Regiond economic effects are measured in this andys's usng input-output modedls with industry spending
coefficients estimated from nationd data (synthesized) rather than from locd survey. Some vdid criticisms
have been directed a synthesized input-output as opposed to survey based input-output. Firdt, the
synthesized industry spending coefficients are based on a nationd industry spending cdibration which may
not apply to the specific region under sudy. However, an input-output modd, unlike many other economic
modedls, is congtrained and consistent. The modd is a double entry book keeping system of accounts so
that total sdes must equd tota purchases in each sector and for the economy (indluding imports and exports
from the study region). A 90-industry input-output mode (as used in this Sudy) is equivadent to asales
maximizing linear program with 90 congtraint equations thet limit the outcomes. These built-in condraints
limit mogt input-output modds= business sdes multipliers (direct, indirect, and induced effects) to lie
between 1.5 and 3.00 regardless of the underlying data source. Recent IMPLAN modes, which use much
more refined data than earlier models, are within plus or minus ten percent of the multipliers that would be
found usng survey data in place of national averages. This concluson is based on experience with
congtructing about 30 direct survey input-output models. Furthermore, IMPLAN contains known sources
of error which have been adjusted (DREW Regiona Impact Study Team (1999)).

A limitation of input-output isthet it isa picture of the economy a apoint in time (based on higtorica retios)
rather than a dynamic structure of changing relationships. When prices or costs change in response to
public policy changes, consumers and producers respond by subdtituting among final goods, subgtituting
among inputs to production, migrating among regions, and shutting down businesses that are no longer



profitable. To evauate these sorts of changes, economists must first use supply and demand models to
estimate the direct effects that are then used to drive the input-output model. When supply and demand
models are unavailable, accurate projections may be impossible.

1.2.2 Measures of Economic Change

Three economic measures are important for each input-output model, i.e., each State, region or subregion.
Tota busness sdles by sector isthe estimated gross receipts (except for the trade sectors where it isthe
margin or vaue added by the trade sector). Business sales are the driving force for an economy. The
second measure is estimated employment by sector. Jobs are usualy viewed as the Sngle most important
outcome of increased business sdes and the grestest concern when economic growth faters. The third
messureis persond income. Persond income (household sdesin the input-output tables) iswages, sdaries,
socid insurance, and profit

received by individuas.

1.3 Geographic Definitions of the Study Regions

Eight input-output models were congtructed to analyze possible changesin sdesto fina demand crested
by the Alternatives. The moddsinclude: State of Washington, State of Oregon, State of 1daho, State of
Montana, the Upriver Subregion, the Reservoir Subregion, the Downriver Subregion, and the Lower Snake
River Region which is the Upriver, Reservoir, and Downriver Subregions combined. The counties that
comprise the three Lower Snake River Subregions are identified in Table 1.

Tablel
REGIONAL ECONOMIC ANALYS SSTUDY AREA BY STATE AND COUNTY

--------- Lower Snake River Region ----------

Downriver Subregion Reservoir Subregion Upriver Subregion
Oregon Washington |daho
Gilliam Adams Clearwater
Hood River Asotin Cudter
Morrow Columbia Idaho
Sherman Gafidd Latah
Umgilla WadlaWadla Lemhi
Wasco Whitman Lewis

Nez Perce
Washington Vadley
Benton
Franklin Oregon
Klickitat Wadlowa
Skamania







The subregion models are gpplied to cases where impacts are localized. For example, Alternative A-3
(breaching) would reduce irrigated agriculture only in the Reservoir Subregion and that would cregte
negative economic effects on the Reservoir and Downriver Subregions. Conversdly, dectric rate increases
caused by Alternative A-3 would impact several States. The multiplier effects tend to be smaler for the
Subregions than for States because the subregions have a greater dependence on imported goods. Thus,
using a State modd to anayze locd impacts would obscure the location of the impact and overdtate the

impact.

The geographic definition of the subregion modds separated the lower Snake River into three components.
The Downriver Subregion defines aregion that would be the terminus of barge transport under Alternetive
A-3 (breaching). The Reservoir Subregion defines aregion in eastern Washington that would lose barge
trangport and gain free-flowing river recregtion under Alternative A-3 (breaching). The Upriver Subregion
definesaregion in central Idaho and NE Oregon that would lose barge transport and gain free-flowing river
recreation and increased fishing opportunities under Alternative A-3 (breaching).

1.4 Potential Business Failureswith Breaching

Increases in codts for eectric power and transportation, decreases in the avallability of irrigated farm output,
and removd of the reservoirs and locks could cause significant cost increases for energy and transport
intengve indudtries or in indudtries requiring reservoirs or inputs from agriculture. In some cases, cost
increases could be large enough to cause affected plants or firms to shut down or to relocate to another
region. Substantid proprietary information about each firm or plant, such asthe cost and profit structure,
would be required to alow prediction of those businesses that would close or relocate. It would aso be
necessary to forecast market prices for the potentialy affected products into the future. These types of
information are not publicly available and, therefore, it was not possible to andyze potentia plant closings.

Indusdtries that might have business failures under the breaching dternative include: weater transport services
(barge marine cargo, cruise ships, and marinas, requiring reservoirs and locks), primary duminum
manufacturing (electricity-intensve), paper manufacturing (transport-intensive), grain production (transport-
intensive), and food processng (dependent on fruit and vegetable inputs from irrigated agriculture).

Table 2 shows the amount of direct employment in industries with potentia business failures with breaching
by Subregion or State. Primary duminum production is located in the Downriver Subregion and throughout
the Pecific Northwest. Breaching would cause power codts to rise for duminum plants in Washington,
Oregon, and Idaho. Food processing impacted by breaching isin the Downriver and Reservoir Subregions.

Paper manufacturing that would be most affected by breaching isin the Upriver Subregion. Grain farms
located in the Upriver Subregion and the eastern part of the Reservoir Subregion would be most affected
by breaching. Water transport impacted by breaching, conssting of marinas, jet boats, cruise ships, and
marine cargo, is mainly in the Upriver Subregion.

The estimated direct employment shown in Table 2 excludes the multiplier effect that would occur with
busness closures For example, if one primary duminum plant with 580 employees closed, duminum



exports from the Downriver Subregion would fal by an estimated -$145.00 million (IMPLAN). However,
the estimated direct, indirect, and induced effects on jobsin the Downriver Subregion would tota -1,400
jobs. The direct employment loss of -580 jobs would be in the duminum plant while the secondary effect
on employment would create employment losses of -820 jobs digtributed across many sectors of the
€conomy.

Table?2
ESTIMATED DIRECT EMPLOYMENT IN INDUSTRIESTHAT HAVE
POTENTIAL BUSINESS FAILURESWITH DAM BREACHING, 1994

Geographic Area Primary Food Paper Mfg. Grain Farms Water
Aluminum Processing Transport
Mfg. (can/freeze)

Upriver Subregion 0 0 1,778 1,646 134
Reservoir Subregion 0 1,917 545 3,488 24
Downriver Subregion 1,159 5,388 100 6,180 27

TOTAL, LOWER 1,159 7,305 2,423 11,314 185

NAKE RIVER
REGION
State of Washington 5,300 21,705 11,579 10,893 9,495
State of Oregon 930 13,265 5234 7,828 2,195
State of Idaho 30 9,275 1,780 8,668 300

SOURCE: IMPLAN, 1994.

1.5 Economic Impacts by Resour ce Category

This section shows the direct, indirect, and induced regiond economic effects of the proposed Alternatives
by resource category. Employment changes projected by the 1994 IMPLAN mode were divided by 1.07
to adjust for inflation when using find demand changes of the Alternatives that werein 1998 dollars. The
IMPLAN mode projects employment on the basis of jobs per dollar of sdesin 1994. Thus, without this
adjustment, inflation would cause projected changes in jobs to be overdated. All impacts are shown in
1998 dollars.

1.5.1 Electric Power Effects

1.5.1.1 Economic Effects of Potential Rate I ncreases

Alternaive A-3 (breaching) would terminate hydrod ectric generation a the four Corps dams on the lower
Snake River leading to aneed for replacement power generation. The capitd costs for condructing the new
power plants and the increased operating costs for these plants would lead to increased dectricity billsto

ratepayers.



The geographic regions and digtribution of increases in dectric bills might be determined by Federd
legidation and cannot be known in advance. The method of collecting the increased eectric hill is dso
unknown. If the increased dectric bill was paid by dectric rate increases, that would cause customer
subdtitution out of dectricity and increase the demand for naturd gas, propane, fud ail, and insulaion. Over
time, more efficient household, commercid, and industrid dectric gppliances, machines, and processes
would be substituted for dectricity use. The long run demand for dectricity has been shown to be senstive
to price increases. As a result, increasing the price per kwh consumed would reduce the amount of
electricity that needed to be produced and increase the demand for subgtitute products. However, if the
increased eectric bill was paid by an increased fixed monthly charge, the subgtitution effects would be
minima because few cusomers would be willing to give up their eectricity connection (except for those
firms and farms that shut down or leave the region).

Electric bill increases would reduce net income for industries and reduce disposable income for households
intheregion.! The extent to which business firms would leave the region or reduce output and employment
in reaction to reduced net income is unknown. Some industries may be able to pass part of the increased
eectric bill on to their cusomers while others, such as agriculture, cannot do this because of intense nationd
or globa competition. Increased eectric bills paid by resdentid consumers, farmers, and business owners
would reduce their disposable income, leading to reduced consumer spending for other goods and services.

The economic impact of increased dectricity bills on the auminum sector is unknown because information
is not available to predict the effects of increased operating costs on production and employment.
However, the duminum processing sector could be severely impacted. Based on their share of current
dectricity use, duminum plants in Washington would have an increase in their annua eectricity bill of
$26.00 million, while plantsin Oregon would have an increase of $12.88 million, and plantsin Montana
would have an increase of $4.58 million (see Table 3).

1.5.1.2 Impactson Residential and Farm Incomes Under Alternative A-3 (Breaching)

Increased eectric billsto resdentia and farm irrigation customers are assumed to be paid by households
and create areduction in digposable income to households. The cost to individud households would rise
by one to six dollars depending on how many ratepayers were subject to the rate increase. The direct,
indirect, and induced economic effects of reduced household income in the States of Washington, Oregon,
Idaho, and Montana are estimated using input-output models for these four States.  Alternative A-3
(breaching) isthe only dternative that would cregte a Sgnificant change in household dectricity bills Table
3 shows the projected increase of eectricity bills for resdentia and farm irrigation customers based on

!t is assumed that incressed rates paid on dectricity consumed by the Federal government would
be borne by taxpayers throughout the U.S. so that impacts in the Pacific Northwest would be minima
(DREW Hydropower Impact Study Team (1999)).



current consumption patterns (DREW Hydropower Impact Study Team (1999)).

Increased dectric power bills paid by resdentid and farm households would cause household persona
incometo fal by -$57.32 million in Washington. Using the Washington input-output multipliers, business
sdes in the State would fal by -$134.56 million, Washington employment would fdl by -743 jobs, and
persond income would fal by an added -$21.06 million (persond income down -$78.39 million throughout
the State).

Increased dectric power bills paid by households would cause household persond income to fdl by -
$32.00 million in Oregon. Using the Oregon input-output multipliers; business sdesin the State would fall
by -$30.52 million, Oregon employment would fal by -507 jobs, and persona income would fal by an
added -$13.81 million (persona income down -$45.81 million throughout the State).

Increased dectric power bills paid by households would cause household persona income to fal by -
$16.32 million in Idaho. Using the Idaho input-output multipliers, business sdesin the State would fdl by
-$37.10 million, Idaho employment would fall by -248 jobs, and persond income would fal by an added
-$5.90 million (persond income down -$22.22 million throughout the State).

Increased dectric power bills paid by households would cause household persond incometo fal by -$2.50
million in Montana. Using the Montana input-output multipliers, business sdesin the State would fdl by -
$5.26 million, Montana employment would fal by -36 jobs, and persona income would fal by an added
-$0.61 million (persona income down -$3.11 million throughout the State.



Table3
ANNUAL ELECTRICITY EXPENDITURE INCREASES CAUSED BY
ALTERNATIVE A-3(BREACHING) BY STATE AND SECTOR, 1998 (Million Dollars) ¥

Sector State
Wash. Ore. Idaho Mont. Cal. Nev. Wyom. Total
Commercial 3945 24.88 849 178 0.45 0.07 0.14 7256
Industrial? 35.24 2235 12.44 510 022 108 0.27 76.70
Irrigation 339 174 4.06 0.12 0.18 0.01 0.01 951
Residential 5394 30.26 12.26 238 071 0.82 041 100.78
Aluminum 26.00 12.88 0.00 458 0.00 0.00 0.00 4346
Federal 2.67 0.00 0.00 0.00 0.00 0.00 0.00 267
Total 160.69 11 37.25 13.96 156 198 0.83 308.38

1/ Electricity spending increases are distributed to sectors based on the existing spending shares.
2/ Excluding duminum which is shown in a separate row below.
SOURCE: DREW Hydropower Impact Study Team (1999).

15.1.3 Impacts on Local Owners of Commercial and Industrial Firms Under Alternative A-3
(Breaching)

Although the effects on the viability and operating leves of dectricity-intengve firms and plants are
unknown, the effect on the persona income of in-State owners of many smal commercid and indudtrid
firms can be estimated (primary duminum is excluded because it is not alocdly owned smdl busness).
Datain Table 3 show the projected increase of dectricity hills for commercid and industrid firms. Based
on unpublished payroll data, arough estimate of in-State ownership for commercid and indudtrid firmsis
50 percent and 30 percent respectively (precise estimates would require knowledge of eectricity
consumption by many individud firmsand indudtries). Thus, the commercid row of Table 3 was multiplied
times 0.5 and the industrid row times 0.3 to find the increased eectricity bills paid by in-State owners if
Alternative A-3 (breaching) was sdlected. These estimates of increased eectricity billsto locd owners of
commercia and industria establishments are treated as reductions of their spendable persond income.

Increased eectric power bills paid for commercid and industria use would cause household persond
incometo fdl by -$30.30 million in Washington. Using the Washington input-output multipliers, business
sdes in the State would fall by -$71.13 million, Washington employment would fal by -393 jobs, and
persond income would fall by an added -$11.13 million (persond income down -$41.43 million throughout
the State).

Increased eectric power bills paid for commercid and industria use would cause household persond
income to fal by -$19.15 million in Oregon. Using the Oregon input-output multipliers, busness sdlesin



the State would fall by -$48.18 million, Oregon employment would fal by -303 jobs, and persond income
would fal by an added -$8.26 million (persona income down -$27.41 million throughout the State).

Increased eectric power hills paid for commercid and industria use would cause household persond
income to fdl by -$7.79 million in 1daho. Using the Idaho input-output multipliers;, business sdesin the
Sate would fdl by -$17.71 million, Idaho employment would fal by -118 jobs, and persond income would
fdl by an added -$2.82 million (persond income down -$10.61 million throughout the Stete).

Increased dectric power hills paid for commercia and industrial use would cause household persond
income to fdl by -$2.43 million in Montana Using the Montana input-output multipliers; busness sdesin
the State would fdl by -$5.11 million, Montana employment would fal by -34 jobs, and persond income
would fal by an added -$0.60 million (persona income down -$3.09 million throughout the State).

The impacts shown above are for the Amiddle@estimate of the change in dectric bills. The effects of the
Alow@estimate can be found by dividing the results shown above by 1.284. The effects of the Ahigh@
etimate can be found by multiplying the results shown above by 1.241 (DREW Hydropower Impact Study
Team (1999)).

1514 Reduced Sales, Employment and Personal Income for Hydroelectric Operation and
Maintenance

Alternative A-3 results in shut down of hydrodectric generation at the four lower Snake River dams.
Reduction or termination of operation and maintenance costs (the plants require security and preservetion
sarvices after shut down) would create negative direct, indirect, and induced economic impacts on the
region. These impacts are included in the Avoided Cost section of the report.

1.5.1.5 Direct, Indirect, and Induced Economic Effects of Power Plant Construction
It is assumed that Sx new power plants would be congtructed to replace the lower Snake River dam power
output. Two of the sx plants are needed to support system reliability.

A totd of three new combined-cycle plants would be constructed in the Downriver Subregion. The first
two plants would be constructed in 2007 and go on linein 2008. The first two plants are expected to be
condructed in Hermigton and Tri-Cities. It is estimated that a third plant would be built in 2008 in Tri-

Cities. Three more plants would be congtructed in the Puget Sound region. A fourth plant would be built
in 2009, afifth plant in 2010, and asixth plant in 2016 (DREW Hydropower Impact Study Team (1999)).

Each 250 mw gas-fired combined-cycle steam electric plant was assumed to take one year to construct.
The plant construction costs of ($601,000/MW)(250 MW) = $150.00 million are proposed to occur
during the years 2007 (2 plants), 2008, 2009, 2010, and 2016 (DREW Hydropower Impact Study Team
(1999)).

The Downriver Subregion utility construction multipliers are 2.2159, 0.00001987, and 0.6989 for sdes,
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employment, and persond income respectively. Thus, the business sdes created by the one-year
congruction projects for each plant would be $332.40 million. Thetotal one-year employment effect for
each plant would be 2,786 jobs. The household sector would have an increase of $104.80 million in
persona income.

It is assumed that these sdes, employment, and persond income impacts would be doubled in the year
2007, in the Downriver Subregion, because two plants would be built Smultaneoudy. A sngle plant would
be built in the Downriver Subregion in 2008. The remaining three combined-cycle plants would be built
somewhere in the Puget Sound area outdde the Lower Snake River Subregion. Smilar congtruction impacts
can be expected in the Puget Sound area.

1.5.1.6 Direct, Indirect, and Induced Economic Effects of Power Plant Operation

According to BPA power system modeling, once new combined-cycle plants are constructed, they will
operate at 90 percent of their design capacity. The operating costs of the new plants were estimated at
$13.61/MWh. The annud operating cost of each combined-cycle plant is (250MW)(0.90)(8760 hours
per year)($13.61/MWh) = $26.80 million per year. Thus, the six new plantswill create operation spending
of (6)($26.80 million) = $160.80 million per year. The increase in annua fina demand purchases of the
$160.80 million required to operate the Six new power plants was split 21% to labor (households) and
labor-intengve services, and 79% to the natura gas production, transmission, and distribution sector based
on information on combined-cycle plants (DREW Hydropower Impact Study Team (1999)).

Annua spending increases in the Lower Snake River Subregion to operate the plants would be ($26.8
million)(2) = $53.60 million per year in 2008 and $80.40 million per year in 2009 and thereafter. Annua
spending increases in the Puget Sound region would be $26.8 million per year in 2010, $53.60 million per
year in 2011, and $30.40 million per year in 2017 and theredfter. Prior to the congtruction of the new gas-
fired steam eectric plants, the shortfal of power generated in the region would require dectricity imports
to theregion. It isassumed that these temporary eectricity imports do not create any measurable changes
in spending or employment within the study region.

The Downriver Subregion islikdly to be most impacted by the operation of the new combined-cycle power
plants, however the Reservoir Subregion could dso be impacted. Thus, the Lower Shake River Modd was
used to estimate impacts. The sdesmultiplier for labor is 2.3695, the employment multiplier is 00001597,
and the persond income multiplier is 0.3692.

Labor and labor-intensive services, which make up 21 percent of total operating cogts, for the first two
plants receives ($26.80 million)(2)(.21) = $11.26 million. Thus, operaion labor and labor-intensive
services for the firgt two plants would create some $26.70 million of direct, indirect and induced spending
per year in the region. Operation labor and labor-intensive maintenance services for the firg two plants
would creste some 168 jobs in the region, starting in 2008. Operation labor and labor-intensive
maintenance sarvices for the first two plants would creste some $4.16 million of persond income (direct,
indirect, and induced) in the Downriver Subregion, garting in 2008. Adding the third plant would increase
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the total impacts by 1.5 times to $40.05 million in sdes, 252 jobs, and $6.24 million in persona income
darting in 2009 and theresfter. The remaining three combined-cycle power plants would add to the impacts
inasmilar manner in the Puget Sound areain 2010, 2011 and 2017.

The mgor input to the combined-cycle generating plant is naturd gas and that accounts for ($26.80
million)(2)(.79) = $42.34 million per year of purchases from the gas distribution sector for the first two
combined-cyde generating plants. The multipliers for business sdes, employment, and persond income are
1.584, 0.0000105194, and 0.2730 respectively. Thus, the total (direct, indirect, and induced) added
business sdesin the region created by the firgt two plant=s gas purchases would be $67.10 million per year.
The added employment from gas purchases to operate the first two plants would be 416 jobs. The added
persona income from gas purchases to operate the first two plants (direct, indirect, and induced) would be
$11.56 million per year. Adding the third, equa szed, plant would increase the impacts by 1.5 timesto
$100.65 million in business sdes, 624 jobs, and $17.34 million in persond income darting in the year 2009
and theregfter. The remaining three combined-cycle power plants would add to business sdes, income,
and employment in asimilar manner in the Puget Sound areaiin 2010, 2011 and 2017.

15.1.7 Direct, Indirect, and Induced Economic Effects of Transmission Line Construction Under
Alternative A-3 (Breaching)

A totd congtruction expenditure to modify dectricity transmission lines of $177.00 to $271.00 million would
occur over atwo year period during the breaching process. A new transmission line from Spokane to Tri-
Cities accounts for $100.00 to $150.00 million of the expense. The remainder of the spending is for
projectsin the Downriver Subregion. It is assumed that the impacts dl occur in the Downriver Subregion.
The Downriver Subregion utility congtruction multipliers are 2.2159, 0.00001987, and 0.6989 for business
sdes, employment, and persond income respectively. The annua spending of $88.50 to $135.50 million
to modify power lines results in $196.10 to $300.30 million in business sdes, 1,643 to 2,516 jobs and
$61.90 to $94.70 million of personal income.

1.5.1.8 Direct, Indirect, and Induced Economic Effects of New Transmission Line Operation and
Maintenance

Spending to operate and maintain new dectricity trangmisson lines of gpproximately $0.85 million is
assumed to occur annudly. 1t is assumed that the spending would occur somewherein the Lower Snake
River Region. The Lower Snake River Region eectric utility multipliers are 1.9634, 0.00001052, and
0.4095 for business sdes, employment, and persond income respectively. The $0.85 million spent to
operate and maintain power lines would result in $1.67 million of business sdes, 8 jobs and $0.35 million
of persona income.

1.5.2 Changesin Sportfishing, Recreation, and Tourism Expenditures

Fishing trips and recreation and tourism trips by non-residents create new spending flows in the regions
where the vidt occurs. Thus, sportfishing, recreation, and tourism by non-residents are exports which
gimulate theloca economy. Alternative A-3 (breaching) has two effects which increase exports, (1) the
total number of trips per year to the fishing and recreation Sites increases, and (2) the share of trips made
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by non-resdentsincreases. Both effects tend to increase the leve of fishing and recrestion exports (DREW
Recreation Impact Study Team (1999)).

Alternative A-3 (breaching) is expected to increase stedhead and salmon runsin al three

subregions, and adong the coastal aress of the Pecific Northwest (DREW Anadromous Fish Study Team
(1999)). However, breaching reduces or eiminates some species of fish currently available on the four
lower Snake River reservoirs and the alocation of salmon for sportfishing harvest after breaching is very
amal. The number of fishing trips made to these areas is expected to increase in response to the increased
fishing opportunities. However, the increase in fishing tripsis severdy limited by the projected increases
in non-protected fish.

Alternative A-3 (breaching) reindtates some 130 miles of free-flowing Snake River that is suitable for rafting,
kayaking and other river-based activities. The Corps would construct campgrounds and other fecilities as
needed. Thus, the only potentia congtraint on water-based recreation would be congestion on theriver.

Expangion of recreation trips is expected to occur dong the free-flowing Snake River in the Reservoir
Subregion based on contingent behavior survey (DREW Recreation Impact Study Team (1999)). The
contingent behavior surveys measured consumer intentions to vidt the sportfishing and river recreation Stes
with and without Alternative A-3 (breaching).

Changes in spending on sportfishing and recreetion trips with Alternative A-3 (breaching) are based on
surveys of current sportfishing and recregtion vigtation for the Reservoir and Upriver Subregions, Corps
viditation data, and the contingent behavior surveys of recreationist intentions (DREW Recreation Impact
Study Team (1999)).

1.5.2.1 Sportfishing Impactsin the Upriver Subregion

The following table (Table 4) shows the sportfishing effects of breaching on business sales, employment,
and persond incomein centra Idaho and northeast Oregon. The two A-2 dternatives would not create
sgnificant upstream fishing effects. The impacts shown are based on the increased fish availability with
Alternative A-3 (breaching) projected by PATH and the DREW Anadromous Fish Study Team (1999).
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Table4
ANNUAL ECONOMIC EFFECTSOF FISHING IN THE
UPRIVER SUBREGION FOR ALTERNATIVE A-3 (BREACHI NG)”z

Year Increasein Business Increasein Jobs Increasein Personal
Sales, 1998 Income, 1998
($Million per Year) ($Million per Year)
0 6.15 R 173
5 4.40 66 124
10 28.74 432 8.10
15 20.98 312 5.85
20 2457 369 6.92
25 25.70 386 7.24
30t0 100 26.7410 2843 402 to 427 7.56t08.01

1/ The increase in fishing trips is congtrained by the supply of fish projected by PATH and the DREW
Anadromous Fish Study Team (1999).

2/ A dngle point estimate of increased fish availability was provided by the DREW Anadromous Fish Study
Team (1999).

SOURCE: DREW Recregtion Impact Study Team (1999).

1.5.2.2 Sportfishing Impactsin the Reservoir Subregion

The following table (Table 5) shows the sportfishing effects of breaching on business sales, employment,
and persond income in the Reservoir Subregion. Thetwo A-2 dterndives did not create sgnificant fishing
effects. Theimpacts shown are based on PATH and the DREW Anadromous Fish Study Team (1999)
projected fish availability. Fishing trips are congtrained below both the DREW Recregtion Workgroup
contingent behavior “low” and “medium” forecads of fishing demand by the limited avallability of fish
projected by PATH and the DREW Anadromous Fish Study Team (1999).

1.5.2.3 Recreation and Tourism Impactsin the Reservoir Subregion - Middle Forecast
Thefollowing table (Table 6) shows the recreetion effects of breaching on business saes, employment, and
persond income in the Reservoir Subregion. Thetwo A-2 dternaives did not create Sgnificant recregtion
effects. Theimpacts shown are based on the DREW Recresation Workgroup contingent behavior Amiddle
level@forecast. Limitation of recreation facilities and river congestion do not affect the Amiddie@forecast
impact estimates.
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Tableb
ANNUAL ECONOMIC EFFECTSOF FISHING IN THE
RESERVOIR SUBREGION FOR ALTERNATIVE A-3 (BREACHI NG)”

Year Increasein Business Increasein Jobs Increasein Personal
Sales, 1998 Income, 1998
($Million per Year) ($Million per Year)
0 34 36 0.86
5 279 29 071
10 472 50 12
15 544 57 139
20 71 75 181
25 8.77 92 223
30t0 100 8.99109.47 93t0 99 2.29t0241

1/ Fishing trips are congtrained below both the Amidde@and Alow@DREW Recreation Impact Study
Team (1999) contingent behavior forecasts of fishing demand due to the limited availability of fish projected
by PATH and the DREW Anadromous Fish Study Team (1999).

SOURCE: DREW Recreation Impact Study Team (1999).

Table6
ANNUAL ECONOMIC EFFECTSOF RIVER RECREATION IN THE RESERVOIR
SUBREGION MIDDLE FORECAST FOR ALTERNATIVE A-3 (BREACHING)”

Year Increasein Business Increasein Jobs Increasein Personal
Sales, 1998 Income, 1998
($Million per Year) ($Million per Year)
0 3595 456 9.65
5 49.84 631 13.37
10 7314 927 19.63
20to 100 77.28 980 20.74

1/ The Amidde@forecast is based on the DREW Recregtion Impact Study Team (1999) contingent
behavior survey for recreation vists with breaching.
SOURCE: DREW Recreation Impact Study Team (1999).
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1.5.3 Economic Impactsin the Transportation Sector with Alternative A-3 (Breaching)

1.5.3.1 Impacts of New Construction for Rail Transport

New railroad hopper cars cogting $14.00 to $26.85 million would be required. The place of congtruction
isunknown. It was assumed that therail car congtruction would occur outside the Pacific Northwest study
region.

Construction of tidewater railroad track for car storage is projected to cost between $1.99 and $4.05
million. This congtruction islocated near ocean ports. It was assumed that therail car storage is located
in Oregon. The IMPLAN new road congtruction sector for Oregon was used to mode impacts of railroad
congruction. The road construction sector is aso other heavy congtruction which includes railroad
congtruction. The Oregon multipliers were 2.3809, 0.00002085, and 0.6072, for business saes,
employment, and persona income, respectively. The range of effects of rail car storage congtruction in
Oregon would be $ 4.74 to $9.64 million in business sdes. The effect on employment would be 41 to 84
jobs. The effect on persond income would be $1.21 to $2.46 million. It is assumed thet therail car Sorage
congruction is completed within one yeer.

New mainline railroad track upgrades of $14.00 to $24.00 million would be required somewhere in the
Lower Snake River Region. Short-line railroad upgrades are etimated at $19.90 to $23.80 million. Thus,
total rail congtruction would be $33.90 to $47.80 million. The new road construction sector was used to
modd impacts of ralroad construction. The IMPLAN road congtruction sector is also other heavy
congtruction which includes railroad congtruction. Lower Snake River Region multipliers are 2.5584,
0.00002283, and 0.68325 for business sales, employment, and persond income. The range of effects of
raillroad track congtruction on business sdes would be $86.73 to $122.29 million. The range of
employment effectswould be 723 to 1,020 jobs. The range of persond income effects would be $23.16
to $32.66 million. It is assumed that railroad track improvements would have to be completed rapidly
(within ayear) to meet the increased hopper car traffic.

1.5.3.2 Impacts of New Construction for Road Transport

Road congtruction cogts of $84.10 to $100.70 million are one-time costs for intersection and road
improvements in the Lower Shake River Region. These estimates are for Washington only. The IMPLAN
new road congtruction sector for the Lower Snake River modd again is used to estimates the impacts of
road condruction. The range of effects on business sdes would be $215.16 to $257.63 million. Therange
of employment effects would be 1,794 to 2,149 jobs. The range of persond income effects would be
$57.46 to $68.80 million. Road and intersection improvements would have to be completed rapidly (within
a year) to accommodate the increased heavy truck traffic. Note: Road construction impacts outside
Washington in central 1daho and northeast Oregon are unknown.

1.5.3.3 Impacts of New Construction for Transport-Related Facilities

Country grain eevators are esimated to have $14.00 to $16.90 million in new congtruction and river
elevators are estimated to have $58.70 to 335.40 million in new congruction. Tota eevator congtruction
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would be between $72.70 million and $352.30 million. The Lower Snake River Region new indugtrid
buildings sector is used to model impacts of grain devator condruction. The multipliers are 2.7916,
0.000029297, and 0.9366 for business sdes, employment, and persona income respectively. The range
of effects on business sales would be $202.95 to $983.48 million. The range of effects on employment
would be 1,991 to 9,646 jobs. The range of effects on persona income would be $6.75 to $329.96
million. (Note: the mogt likely impacts were set at 1.2 times the average impacts for trangport related
fecilities by the DREW Transportation Impact Study Team (1999).) Grain devator improvements would
have to be completed rapidly (within a year) to accommodate the increased use of rail and truck in place
of barge transport.

1.5.3.4 Impacts of Breaching on Industries Using or Replacing Barge Transport

The effects of increased transport cost for Alternative A-3 (breaching) in the Upriver and Reservoir
Subregions are complex. On the one hand, the trucking/warehousing sector could decline because grains
and other products currently trucked to the portsin Lewiston/Clarkston from locationsin 1daho, Montana,
and North Dakota are terminated. However, trucking to rail terminas and ports located near Tri-Cities
might increase.

The effect onrall trangport also isnot clear cut. Rail trangport is more labor-intensve than barge so that
ashift of trangport mode from barge to rall implies dightly increased transport employment in the Upriver
and Reservoir Subregions. However, that smplistic outcome has an implicit assumption that demand for
trangport in unaffected by price which is unlikely to be vaid.

When trangport prices increase, because barge trangport is not available, severd reactions can occur. Firg,
a Asubgtitution effect@can cause a search for dternate carriers or dternate routes to minimize the impact
of increased trangport codts. Lacking dternate carriers, routes for some products, may shift away from the
west coast and the Upriver Subregion. Second, the Aoutput effect@of increased transport costs can cause
producers to reduce their outputs because they become less competitive on national and world markets
when their cost of production increases. A third effect is the Astages of production@effect. Export of raw
materidsis promoted by low cost trangportation. Bulk materias are less likely to be shipped if cost per
tonisincreased. The decisoniseéther to, (a) stop producing the bulk materias, or (b) increase the ages
of production o that the materias shipped out have a higher value per ton. The latter option implies that
more processed goods would be shipped out of the region and fewer bulk materials. Loca vaue added
(and employment) within the Upriver Subregion could rise. Tota quantity shipped might fal and yet the
totd vaue shipped might rise if more processing of raw materias was conducted in the Upriver Subregion.

Given these possible long run adjustments to increased transport cods, it is unclear how much trangport
volume might fal over time if barging was diminated. No studies exist to project the possible changesin
shipping volume. Thus, it isimpossible to mode the direct, indirect, and induced effectsin the industries
using the transport sector or in the trangport sector itsalf created by dam breaching. The price sengtivity
of trangport demand depends upon the impacts on and the unknown reections by the sectorsthat utilize the
trangport services. The demand for trangport depends upon the changes induced in the sectors utilizing
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transport, but these sectors have not been studied.

1.5.3.5 Cruise Ship Effects of Alternative A-3 (Breaching)

Exiging cruise ships cannot operate in the swift and shdlow waters of a free-flowing Snake River.
However, it islikely that some of the cruise ship employment and retall sdes to passengers would shift to
the Downriver Subregion if the Snake River was unavailable with breaching.

Direct non-payroll purchases by the cruise ship sector in the Upriver Subregion are estimated at $2.64
million per year (DREW Transportation Impact Study Team (1999)). Cruise ship companies purchase
enginefue, jet boat services, laundry services, water supplies, and docking. Thelargest purchases are for
prepaid jet boat tours and fuel which account for about 46 and 45 percent of direct purchases. The
multipliers for the mix of direct purchases made by cruise ship companies are 2.181 for business sales,
0.0000228 for employment, and 0.5240 for persond income. Similar caculations were carried out for the
cruise ship payroll usng household sales multipliers. Thus, the direct, indirect, and induced effects of
Alternative A-3 (breaching) on the cruise ship sector in the Upriver Subregion include -$7.96 million in
annua business sdes, -76 logt jobs, and -$2.11 million lost persona income per year from direct purchases
and payroll by cruise ship companiesin the Upriver Subregion.?

About 21,315 passengers are estimated to travel to the Upriver Subregion by cruise ship (DREW
Trangportation Impact Study Team (1999)). The annua loss of retail sdesto cruise ship passengersin the
Upper Subregion might be about -$1.21 million. (Assuming that the average spending per passenger in
Lewigton is $57, DREW Regiond Impact Study Team (1999)). The IMPLAN multipliersfor retail trade
goply on the sdles margin which is about 15 percent of actud retall sdes. Lod retal sdesthen would reduce
totd business sdes by -$0.43 million, employment by -7 jobs and persond income by -$0.14 million in the
Upriver Subregion.

Totd impactsinclude the effects of logt sdlesto cruise ship companies, lost cruise ship payrall, and logt retall
sdesto passengers. Totd direct, indirect, and induced lossesin the Upriver Subregion are estimated &t -
$8.39 million per year in business sdes, -83 jobs and -$2.25 million per year in persond income.

154 Water Supply Effects of Alternative A-3 (Breaching)

1.5.4.1 Shut Down of Irrigation

Irrigated agricultural output near 1ce Harbor Dam would decline with breaching. The lost productionisin
the Reservoir Subregion but reduced farm spending would aso occur in the Downriver Subregion.
Therefore, the Lower Snake River Region multipliers were used. The maximum direct vaue of production
logtis estimated at -$75.87 million per year. Thisassumesthat al 37,000 irrigated acres are shut down.

% The total impact estimate aso includes the effects of direct cruise ship employment and payroll
in the Upriver Subregion based on confidentia reports (DREW Regiona Impact Study Team (1999)).
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The maximum loss of annual business sdles (direct, indirect, and induced) was estimated at

-$232.26 million with breaching (DREW Regiond Impact Study Team (1999)). The maximum direct,
indirect, and induced employment loss from reduction in irrigated lands was estimated to be -2,256 jobs.
The maximum loss of persond income was estimated at -$79.19 million per year.

About 21 percent of the irrigated land might support the development of aternative water supplies to
replace the lost irrigation water. If fruit orchards and vineyards production continued on 7,735 of the
37,000 acres, the direct vaue of production lost would be -$38.37 million (DREW Regiond Impact Study
Team (1999)). Inthat case, (direct, indirect, and induced) annud business sdles would fal by -$119.43
million, jobs would decline by -901, and persond income would fdl by -$42.07 million per year with
breaching.

1.5.4.2 Pump Station Modifications

There are eight existing municipa and indudtrid pump stations dong the lower Snake River, dl located on
the Lower Granite reservoir. Water withdrawn from these stations is used for municipa water system
backup, golf courseirrigation, industria process water for paper production, concrete aggregate washing,
and park irrigetion. Under Alternative A-3 (breaching), the river devation would fdl to its naturd leve and
these pumping stations would require modification to mantain current water supplies (DREW Water Supply
Study Team (1999).

Modification of municipa and industrid pump stations was estimated to cost between $11.51 million and
$55.20 million (DREW Water Supply Study Team (1999)). The wide range of codts reflects uncertainty
about required modifications to the Potlatch Corporation system (DREW Water Supply Study Team
(1999)). Thedirect, indirect, and induced economic effects for industrial pump station modification were
edimated using the Upriver Subregion utility construction multiplier. These were assumed to be one-year
impacts. A range of $25.14 to $120.56 million increase in total business sdes would be cregted in the
Upriver Subregion by congtruction to modify industrid pump stations and related facilities on Lower Granite
Reservoir.  Employment effects would range from an increase of 292 to 1,397 jobs in the Upriver
Subregion. Tota persond income effects would range from an increase of $7.73 to $37.10 million in the
Upriver Subregion.

1.5.4.3 Construction Expendituresto Modify Private Wells

Approximately 209 functioning wells are presently located within one mile of the lower Snake River. About
95 of these wells are expected to required modification if dam breaching were to occur (DREW Water
Supply Study Team (1999).

Congtruction spending in the Reservoir Subregion to modify private wells was estimated a $56.45 million
(DREW Water Supply Study Team (1999)). About 22 percent of the wells were in the Downriver
Subregion (Franklin County) and the rest were in the Reservoir Subregion. The impact of construction
expenditures to modify private wells was estimated usng the maintenance-and-repair-not-el sewhere-
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classfied sdes multiplier. Well modification in the Reservoir Subregion would result in a$107.76 million
increasein busness sdles. Employment in the Reservoir Subregion would increase by 916 jobs. Persond
income in the Resarvoir Subregion would increase by $29.52 million. These are assumed to be one-year
impacts. Wl modification in the Downriver Subregion would result in a $30.40 million increese in business
sdes. Employment in the Downriver Subregion would increase by 259 jobs. Persond income in the
Downriver Subregion would increase by $8.33 million. These are assumed to be one-year impacts.

1.5.5 Implementation Expenditure Effects

Implementation of the sdlected dternative would require modifications to the operation and physica
gructure of the four lower Snake River dams, hydrodectric plants, and reservoirs. Implementation activities
proposed under each dternative include new construction or destruction spending, and spending on
mitigation.

The following three tables (Tables 7-9) summarize the implementation effects of breaching the four dams
based on spreadsheets provided by the DREW Implementation Study Team (1999). Direct, indirect, and
induced effects are shown for business sales, employment, and persona income by Alternative and over
time.
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Table7
SHORT TERM ECONOMIC EFFECTSOF IMPLEMENTATION
ON BUSINESS SALES, 1998 ($ Million per Year)V

Year Alternative A-2a Alternative a-2c Alternative A-3
(Breaching)
2001 -1.89 -1.48 11.03
2002 -7.36 -4.39 -8.92
2003 -4.63 or -6.94 11.72 or 9.41 2295 0r 20.63
2004 164 or-515 33.05 or 26.26 111.28 or 104.48
2005 0 2841 202.27
2006 0 14.96 19854
2007 0 0 169.37
2008 0 0 47.02
2009 0 0 24.71

1/ Two sets of basdine data definitions were used for the years 2003 and 2004 by the DREW
Implementation Study Team (1999).

Table8
SHORT TERM ECONOMIC EFFECTS OF
IMPLEMENTATION ON EMPLOYMENT (Jobs)”

Year Alternative A-2a Alternative a-2c Alternative A-3
(Breaching)
2001 -28 -2 164
2002 -110 -67 -132
2003 69 or —103 176 or 140 343 or 308
2004 24 o0r =77 495 or 392 1,664 or 1,564
2005 0 426 3,025
2006 0 223 2,970
2007 0 0 2532
2008 0 0 704
2009 0 0 369

1/ Two sets of basdine data definitions were used for the years 2003 and 2004 by the DREW
Implementation Study Team (1999).
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Table9
SHORT TERM ECONOMIC EFFECTSOF IMPLEMENTATION
ON PERSONAL INCOME, 1998 ($ Million per Year)¥

Year Alternative A-2a Alternative a-2c Alternative A-3
(Breaching)
2001 -0.76 -0.6 452
2002 -3.01 -18 -3.66
2003 -1.890r-2.84 4.79or 3.85 9.41 or 846
2004 0.670r-211 1351 0r10.74 45.62 or 42.84
2005 0 11.62 8293
2006 0 6.12 814
2007 0 0 6944
2008 0 0 19.28
2009 0 0 10.13

1/ Two sets of basdine data definitions were used for the years 2003 and 2004 by the DREW
Implementation Study Team (1999).

1.5.6 Avoided Cost Expenditure Effects (Changesin Corps Operating Spending)

The two A-2 dterndives result in rdaively smal modifications to Corps spending. Alternative A-3 (dam
breaching) results in much reduced spending because of the shut down of eectric generation operations,
dam operations, and lock operations.

Thefollowing three tables (Tables 10-12) summarize the effects of the changes in operating costs for the
two A-2 dternatives. The effects are shown for business sales, employment, and persona income by
Alternative and over time. These effects would occur primarily in the Reservoir Subregion.

Table 10
ANNUAL ECONOMIC EFFECT OF AVOIDED COSTS
ON BUSINESS SALES, 1998 ($ Million per Year),

Year Alternative A-2a Alternative A-2c
2001 to 2026 -4.09 218
2027 to 2100 0 1.26
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Table 11
ANNUAL ECONOMIC EFFECT OF AVOIDED COSTSON EMPLOYMENT (Jobs)

Year Alternative A-2a Alternative A-2¢
2001 to 2026 -83 44
2027 to 2100 0 25
Table 12

ANNUAL ECONOMIC EFFECT OF AVOIDED COSTS
ON PERSONAL INCOME, 1998 ($ Million per Year)

Year Alternative A-2a Alternative A-2c
2001 to 2026 -2.36 1.26
2027 to 2100 0 0.73

Table 13 summarizes the effects of the reduced Corps operating costs for the A-3 (breaching) dternative.
The effects are shown for business sales, employment, and persond income by Alterndtive and over time.
These effects would primarily occur in the Lower Snake River Region.

Table 13
ANNUAL ECONOMIC EFFECTSOF AVOIDED COSTSON BUSINESS SALES,
JOBS AND PERSONAL INCOME FOR ALTERNATIVE A-3 (BREACHING)

Changein Business Changein Changein Personal
Sales, 1998 Employment Income, 1998
Year ($Million per Year) (Jobs) ($Million per Year)
2001 -6.67 -135 -3.85
2002 -6.67 -135 -3.85
2003 -6.67 -135 -3.85
2004 -7.08 -143 -4.09
2005 -6.05 -122 -35
2006 -27.97 -565 -16.16
2007 to 2100 -59.04t0-81.72 -1,193t0-1,651 -34.11t0-47.22
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1.6 Summary of Effects of Alternative A-3 (Breaching) by State and by Subregion

1.6.1 Effects of Alternative A-3 (Breaching) in the Pacific Northwest Outside the Subregions
Severa impact categories occur ether throughout the Pacific Northwest, throughout a State, or in an area
of a State outside the Subregions.

Increased eectric power bills would cause business saes, employment, and persond incometo fdl in the
States of Washington, Oregon, 1daho, and Montana, as shown below in Table 14.

Table 14
ANNUAL IMPACTSOF INCREASED ELECTRIC POWER BILLS, BY STATE, 1998 v
Washington Oregon Idaho Montana
Business Sales -205.69 -128.70 -54.81 -10.37
($ million per year)
Employment (jobs) -1,136 -810 -366 -70
Per sonal Income -119.82 -713.22 -32.83 -6.20
($ million per year)

1/ Thistable excludes the impacts of plant shut down or business failures caused by increased dectric bills.

Three combined cycle eectric power plants would be built in the Puget Sound region of Washington.
Construction of each of these plants would occur in different years and would create about $332.40 million
in busness sdes, 2,786 jobs, and $104.80 million in persond income in the State of Washington over three
one year periods.

Operation and maintenance of the three combined cycle power plants would add $140.70 million in
business sdes, 876 jobs, and $23.58 miillion in persona income to Puget Sound region of the Washington
State economy. (Thisisin addition to the three new power plants located in the Downriver Subregion of
Oregon and Washington.)

Congtruction of tidewater rail car sorage in Oregon is projected to cost about $3.02 million and create
$7.19 million in sdles, 63 jobs, and $1.84 million in persond income. These congtruction impacts would
only last one year.

1.6.2 Effectsby Subregion for Alternative A-3 (Breaching)

Summary dataare shown in Tables 15-20 for business sdes, employment, and persond income. Thetables
show midpoints when only lower and upper bounds were available from DREW study teams. Averages
are shown when the effects vary by year over a number of years. The average for the implementation
category was caculated over anine year period (ashort run impact). The averages for recrestion/tourism
nonangler and recreation/tourism angler, and avoided costs were caculated over a 100 year period (long

run impacts).
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Table 15
ALTERNATIVE A-3, SHORT TERM IMPACTS
ON BUSINESS SALESBY SUBREGION, 1998 ($ Million per Year)?

Upriver Reservoir Downriver Total,
Subregion Subregion Subregion L ower
Impact Category Snake River
Region
Electric Power — Power Plant Construction 0.00 0.00 664.80 3/ 664.80 3/
Spending
Electric Power — Transmission Line 0.00 0.00 248.20 248.20
Construction Spending
Transport - Rail Construction Spending v v v 10451
Transport - Road Construction Spending v i i 236.40
Transport — Facilities Construction v v v 711.86
Spending
Transport — Tidewater Rail Car Storage 3 3 3 3
Construction Spending
Water Supply —Well Modification 0.00 107.76 3040 138.16
Spending
Water Supply — Pump Modification 72.85 0.00 0.00 72.85
Spending
Implementation - Dam Breaching Spending | 17.29 3459 34.59 86.47
Net Change
Total Business Sales 7,964.66 6,744.85 19,717.96 34,427.47
Percent Net Change

1/ These effects occur in the Lower Snake River Region but it is not known how they will be distributed
among the subregions.

2/ Economic changes created by the Alternatives can be Ashort run@or Along run.@ Short runisused in
this report to describe the effects of congtruction or other temporary spending that lasts for less than 10
years. In contragt, long run effects are permanent and continue for the 100 year period andyzed in this
study.

3/ See Section 1.6.1 for State impact projections.
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Table 16
ALTERNATIVE A-3, LONG TERM IMPACTS
ON BUSINESS SALESBY SUBREGION, 1998 ($ Million per Year) ¥

Upriver Reservoir Downriver Total, Lower
Subregion Subregion Subregion Snake River
Impact Category Region
Electric Power — Increased Electric Bills 3 3 3 3
Cause Reduced Spending by Owners of
Industrial and Commercial Business
Electric Power — Increased Electric Bills 3 3 3 3
Cause Reduced Spending by Residential
and Farm Households
Electric Power - Operation and Maintenance | 0.00 0.00 140.70 140.70
Spending on Replacement Power Plants
Electric Power - Operation and Maintenance | 0.00 0.00 167 167
Spending on New Transmission Lines
Recreation/Tourism - Increased Nonangler | 4/ 4 4 73.64
Spending
Recreation/Tourism - Increased Angler 24.90 807 ? ?
Spending
Transport - Reduced Cruise Ship -8.39 0.00 0.00 -8.39
Operations
Water Supply - Water to Irrigated Farmsis 0.00 -123.09 -52.76 -175.85
Shut Down
Avoided Costs - Reduced Corps Spending | -6.54 -52.34 -6.54 -65.42
Net Change
Total Business Sales 7,964.66 6,744.85 19,717.96 34,427.47
Percentage Change

1/ Thistable excludes the impacts of plant shut down or business failures caused by increased dectric hills.
2/ Economic changes created by the Alternatives can be Ashort run@or Along run.@ Short runisused in
this report to describe the effects of congtruction or other temporary spending that lasts for less than 10
years. In contrast, long run effects are permanent and continue for the 100 year period analyzed in this
sudy.

3/ See Section 1.6.1 for State impact projections.

4/ These effects occur in the Lower Snhake River Region but it is not known how they will be distributed
among the subregions.
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Table 17

ALTERNATIVE A-3, SHORT TERM IMPACTS
ON EMPLOYMENT BY SUBREGION (Jobs)?

Impact Category

Electric Power - Power Plant Construction
Spending

Electric Power - Transmission Line
Construction Spending

Transport - Rail Construction Spending
Transport - Road Construction Spending

Transport - Facilities Construction
Spending

Transport - Tidewater Rail Car Storage
Construction

Water Supply - Well Modification
Spending

Water Supply - Pump Modification
Spending

Implementation - Dam Breaching Spending
Net Change
Total Employment

Percent Net Change

Upriver Reservoir Downriver Total, Lower
Subregion Subregion Subregion Snake River
Region
0 0 55723/ 55723/
0 0 2,080 2,080
872
v v 1972
v v 6,982
3 3 3 3
0 916 259 1175
844 0 0 844
259 517 517 1,293
74,935 66,203 178544 319,682

1/ These effects occur in the Lower Snake River Region but it is not known how they will be distributed

among the subregions.

2/ Economic changes created by the Alternatives can be Ashort run@or Along run.@ Short runisused in
this report to describe the effects of congtruction or other temporary spending that lasts for less than 10
years. In contragt, long run effects are permanent and continue for the 100 year period andyzed in this

study.

3/ See Section 1.6.1 for State impact projections.
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Table 18

ALTERNATIVE A-3, LONG TERM IMPACTS
ON EMPLOYMENT BY SUBREGION (Jobs) ¥?

Upriver Reservoir Downriver Total, Lower
Subregion Subregion Subregion Snake River
Impact Category Region
Electric Power - Increased Electric Bills 3 3 3 3
Cause Reduced Spending by Owners of
Industrial and Commercial Business
Electric Power - Increased Electric Bills 3 3 3 3
Cause Reduced Spending by Residential
and Farm Households
Electric Power - Operation and Maintenance | O 0 876 876
Spending on Replacement Power Plants
Electric Power - Operation and Maintenance | O 0 8 8
Spending on New Transmission Lines
Recreation/Tourism - Increased Nonangler | 4/ 4 4 934
Spending
Recreation/Tourism - Increased Angler 374 85 ? ?
Spending
Transport - Reduced Cruise Ship -83 0 0 -83
Operations
Water Supply - Water to Irrigated Farmsis 0 -1,105 -474 -1579
Shut Down
Avoided Costs - Reduced Corps Spending | -133 -1,060 -133 -1,326
Net Change
Total Employment 74,935 66,203 178,544 319,682
Percentage Change

1/ Thistable excludes the impacts of plant shut down or business failures caused by increased dectric hills.
2/ Economic changes created by the Alternatives can be Ashort run@or Along run.@ Short runisused in
this report to describe the effects of congtruction or other temporary spending that lasts for less than 10
years. In contrast, long run effects are permanent and continue for the 100 year period analyzed in this
sudy.

3/ See Section 1.6.1 for State impact projections.

4/ These effects occur in the Lower Snhake River Region but it is not known how they will be distributed
among the subregions.
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Table 19

ALTERNATIVE A-3, SHORT TERM IMPACTS
ON PERSONAL INCOME BY SUBREGION, 1998 ($ Million per Year)?

Impact Category

Electric Power - Power Plant Construction
Spending

Electric Power - Transmission Line
Construction Spending

Transport - Rail Construction Spending
Transport - Road Construction Spending

Transport - Facilities Construction
Spending

Transport - Tidewater Rail Car Storage
Construction Spending

Water Supply - Well Modification
Spending

Water Supply - Pump Modification
Spending

Implementation - Dam Breaching Spending
Net Change
Total Personal Income

Percent Net Change

Upriver Reservoir Downriver Total, Lower
Subregion Subregion Subregion Snake River
Region
0.00 0.00 209.60 3/ 209.60 3/
0.00 0.00 78.30 78.30
2791
v v 63.13
v v 202.03
3 3 3 3
0.00 2052 833 37.85
2240 0.00 0.00 2240
7.09 14.18 14.18 3545
2,108.38 221818 5,992.24 10,318.80

1/ These effects occur in the Lower Snake River Region but it is not known how they will be distributed

among the subregions.

2/ Economic changes created by the Alternatives can be Ashort run@or Along run.@ Short runisused in
this report to describe the effects of congtruction or other temporary spending that lasts for less than 10
years. In contragt, long run effects are permanent and continue for the 100 year period andyzed in this

study.

3/ See Section 1.6.1 for State impact projections.
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Table 20
ALTERNATIVE A-3, LONG TERM IMPACTS
ON PERSONAL INCOME BY SUBREGION, 1998 ($ Million per Year) %

Upriver Reservoir Downriver Total, Lower
Subregion Subregion Subregion Snake River
Impact Category Region
Electric Power - Increased Electric Bills 3 3 3 3
Cause Reduced Spending by Owners of
Industrial and Commercial Business
Electric Power - Increased Electric Bills 3 3 3 3
Cause Reduced Spending by Residential
and Farm Households
Electric Power - Operation and Maintenance | 0.00 0.00 2358 2358
Spending on Replacement Power Plants
Electric Power - Operation and Maintenance | 0.00 0.00 035 0.35
Spending on New Transmission Lines
Recreation/Tourism - Increased Nonangler | 4/ 4 4 19.76
Spending
Recreation/Tourism - Increased Angler 7.01 233 ? ?
Spending
Transport - Reduced Cruise Ship -2.25 0.00 0.00 -2.25
Operations
Water Supply - Water to Irrigated Farmsis 0.00 -41.05 -17.59 -58.64
Shut Down
Avoided Costs - Reduced Corps Spending | -3.79 -30.33 -3.79 -37.91
Net Change
Total Personal Income 2,108.38 221818 5,992.24 10,318.80
Percentage Change

1/ Thistable excludes the impacts of plant shut down or business failures caused by increased dectric hills.
2/ Economic changes created by the Alternatives can be Ashort run@or Along run.@ Short runisused in
this report to describe the effects of congtruction or other temporary spending that lasts for less than 10
years. In contrast, long run effects are permanent and continue for the 100 year period analyzed in this
sudy.

3/ See Section 1.6.1 for State impact projections.

4/ These effects occur in the Lower Snhake River Region but it is not known how they will be distributed
among the subregions.
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1.7 Unresolved Issuesin the Estimates of Economic Change Created by the Alter natives

The regiond economic andlysis depends upon information from the DREW study teams as the basis for
edlimating economic impacts. Thus, most of the unresolved issues listed by the other DREW study teams
aso limit the regiond economic andysis. Space limitations prevent areview of those issues here.

Severd types of missng data precluded doing an impact analysis or, at best, a hypothetical example was
provided. For example, the effect of increased shipping costs because of breaching on industry output and
employment for firms that use barges for shipping was not sudied. Thus, changes in outputs and
employment in the wood products, grain production, and other sectors are unknown. The extent to which
irrigated agriculture will shut down under breaching is unknown. Also, the effect of reductionsin irrigated
agriculture under breaching on the food processing sector are unknown. Economic effects on Indian tribes
under breaching are unknown. The required road investments outside Washington under breaching are
unknown. The future increases in spending for road and railroad maintenance are unknown. The future
digtribution of eectricity rate increases caused by breaching across regions, industries, or consumers is
unknown. The possibility of busness falures because of increased dectric rates with breaching is unknown.
The possibility of shut down of cruise ship operations on the Columbia River with breaching is unknown.
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