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Increasing demands for water related services of the Columbia
River and its tributaries create conflicts between users. During the
1970s, the conflict has centered around three major water uses -

irrigation, hydroelectric power generation and fisheries. This study

~analyzes some of the cutput tradeoffs between upstream depleticn of

water for irrigation and downstream use of the water for production
of aluminum, which depends on large blocks of inexpensive hydro-
eglectric energy. The economic vaiue of two projescted increments of
irrigated crops in 1985 and the consequent losses of sconomic value
from less aluminum ocutput due to reduced hydroelectric generation are
analyzed in a theoretical 1985 multiregiocnal input-output model of
Washington, Oregen, and Idaho, The analysis estimates direct and

indirect changes in cutput and employment by industry, state, and

for the regiorn. Two points regarding the analysis are stressed.



Feasibility of future irrigation development is not estimated in
the study. The model is a compilation of data from several sources
assembled to represent regional trade flows and may contain con-
siderable error. Therefore, the conclusions should not be con-
sidered precise. Rather, they indicate general magnitude and

directionvof output tradeoffs.

Results of this analysis indicate that the 1985 incremental value
of crop and food processing output from additional irrigation cver-
shadows output losses in the regional aluminum industry. Neither the
crop production increases nor the aluminum production losses are
large compared to the projected 1985 regional economy. However, the
production changes would be significant within each industry, probably
having considerable impact in localities with new irrigated lands or
where aluminum production is significant. Indirect or support output
in trade, services, transportation, machinery, food processing, manu-
~ facture, and electric utilities are mecst affected oy future irrigated
crop output increases and aluminum output decreases. The net effect
of crop output increases and aluminum production decreases is greatest

in Washington, followed by Idaho and then Orsgon.
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SELECTED EFFECTS OF ADDITIONAL IRRIGATION IN
THE COLUMBIAN RASIN:
A MULTIREGIONAL INTERINDUSTRY ANALYSIS

I. INTRODUCTION

The Columbia River system as modified, used and administered
by man is a complex and heavily utilized natural resource. A
significant number of man’s activities in the region are closely
linked to the river and its tributaries. Hydroelectric power,
irrigation, transportation of bulk goods, recreation, waste assim-
ilation, fisheries, and municipal and industrial watep supply are

all important river uses.

In the past it appeared that Columbia system water was adequate
to meet all demands upon it. However, in recent years these per-
ceptions have changed. Water supplies limited in time, place, or use
are evident. Water is now the limiting natural resource in further
irrigation development. Irrigation is the primary consumptive use
of water in the region. East of the Cascades irrigation accounts
for more than 95 percent of the consumption of withdrawn waters

(PNRBC, Appendix V, 1970).

Upstream uses of a river system can cause downstream effects of
various kinds and to varying degrees because most water is reused in

some way. Because of this multiple use capability, an upstream water




diversion or quality detericration may reduce the potential for
downstream water related servioes. For example, industrial use can
reduce water quantity, and especially quality, for downstream uses
such as municipal, fisheries, or recreation. Consequently a down-
stream user may incur additional expenses of treating water prior

to use or of obtaining water from alternative sources.

In the case of the Columbia River, one of the major downstfeam
effects of upstream irrigation diversions is on hydroelectric power
generation potential, A recent work estimated that an increase of
three million acres of upstream irrigation by the year 2020 would
cause an average annual downstream hydroelectric generation loss of
767 megawatts or 10 percent of the hydroelectric output generated for
the Bonneville Power Administration in 1972, a year representative of

hydroelectric generation (USCE, Appendix A, 1976).

tti a

This study is designed to examine some of the economic impacts
of upstream irrigaticn development on Washington, Oregon, and Idaho,
: gmphasizing downstream hydroelectric generation and its effgct on
regional aluminum production. Th;s is an issue of increasing impor-
tance in the Pacific Northwest. This research will supplement other

studies related to the Columbia River by estimating some of the




direct and indirect economic effects and tradeoffs among the three
states for two different levels of future regional irrigation develop-
ment. The base year for the study is 1972. Analysis is for the year

1985.

The analysis will provide estimates of increased crop output
values, decreased aluminum output values and estimates of the secon-
dary or indirect output changes resulting in all other sectors
(industries) of the economy. Employment effects will also be shown by

sector and state.

Questions related to upstream-downstream water use tradeoffs have
many facets., Séleeted economic aspects are emphasized in this study
but they are only part of one facet. The study considers cnly the
output effects of the related economic issues. There are many impor-
tant instream and out-of-stream water uses as well as many institution-
al conditions which are affected by irrigation and hydroelectric
generation. Their interrelations with irrigation and hydroelectric
generation are, however, beyond the scope of this study. This study
is limited to evaluating the economic tradeoffs between the aluminum
industry and existing alternative irrigation plans and projections.

It is not a benefit-cost study. It does not result in or recommend

‘a development plan.




Water related issues in the region appear to fit within a
conceptual framework described by Craine. These issues result from
disconformities among water supply, demand and jurisdictional units.
According to Craine the hydrclogic unit is the water supply region,
yet each water related service arsa forms a separate water demand
unit different from the supply unit. The situatioﬁ is further
complicated by the presence of several levels of governments with
Jurisdictions over portions of the demand and supply units. Craine
states that this situation is at the "heart of the institutional
problem wherever public water management is undertaken." (Craine,

1969)

Using Craine’s conceptual framework to view the regica’s water
situation, the supply unit in the northwest is the drainage area or
hydrologic area contributing flow to the Columbia River. The supply
area covers most of Washington, Oregon, and Idaho; large parts of
British Columbia and Montana; and smaller areas in Wyoming, Utah, and
Nevada. It is this supply unit which imposes many of the quantity,’

time and place constraints on water use.

There are, on the other hand, several types of demand units in
the northwest. Irrigation and hydroelectric demand units are two of
the most significant and are emphasized in this study. The largest
- irrigation demand units are located in the Snake Plains of Idaho and

in the Columbia Basin of Oregon and Washington. The irrigation




demand units were at one time limited to areas where water could

be diverted from the river and moved to farms by gravity. However,
these units have expanded significantly with the advent of sprinkler
irrigation systems and modern pumps which deliver water coasiderable

distances from the rivers.

The hydropower demand unit for aluminum production in the North-

-west is more difficult to define because water is used to generate

electricity which is then moved to populous load centers (the Puget-
Willamette lowlands) and to aluminum processing plants. The aluminum
demand unit may be defined as the aluminum plants (which are located
mainly in downstream areas) and the attendant hydroelectric plants.
The definition is further complicated because hydroelectric plants
also supply power to cother uses besides aluminum production and to

the Southwest over the intertie,

There are several levels of jurisdictional units involved with
the supply and demand units. There are two countries - Canada and
the United States, several étates, numerous counties as well as many
utility and special purpose districts. The three States are the
most important jurisdictional units to this study. Although there is
some interstate cooperation in water matters, each State appears to
place highest priority on its own welfare. This is demonstrated by
their various and conflicting water development plans and by th¢ lack

of accord on an interstate water compact. For example, Idaho is an




upstream jurisdictional unit on the Snake River, and also part of
the water supply unit while at the same time accounting for a con-
siderable portion of the irrigation demand unit. But it has little
in common with downstream aluminum related demand units. Washington
and Oregon are downstream jurisdictional and supply units with keen

interests in both the irrigation and aluminum water demand units.

In order to achieve more harmonious utilization of the Columbia
River, water management institutions in the region must better
accommedate the physical and economic characteristics of the
hydrologic unit by attempting to deal with the externalities or
"spillover" effects stemming from interdependencies among demand,
supply, and jurisdictional units. This study attempts to quantify

some of the externalities on a state basis.

Study Justification

A study of the impacts of alternative irrigation development

- levels will provide information to assist in equitable and efficient

irrigation water use and allocation decisions, as issues are ident-
ified and solutions considered. Water planners, administrators, the
courts, and legislators may then utilize these findings as a base for

more reascned plans and agreements on the three-state use of water.




Each of the three states is refining estimates of future water
needs in separate state water plans. Much of the future demand re-
sults from increases in irrigated acreage. Washington recommended in
1978, as a means of assuring water for the future, that additional
uses on the lower Snake River be subject to a minimum instream flow
of 20,000 cfs (14,479,300 ac. ft. yr.) measured at Clarkston (Wash.
DOE, 1978). However, Washington is studying the matter further to
propose modified flow levels by March of 1979. Idaho expressed con-
cern over the 1978 Washington proposal, saying that such restrictions
would preclude planned irrigation use and in turn passed legislation
setting 5,000 cfs (3,619,850 ac. ft. yr.) average daily minimum flow
at Johnson Bar, just beslow Hells Canyon dam, above the Clearwater and
Salmon Rivers and upstream from Clarks;on, Washington (Idaho State
Leg.). In addition, Oregon in 1970 made long-term policy claims on
1,710,000 additional acre feet per year of Snake River water (Oregon
WRB, 1970). After more than 20 years of sporadic negotiations, no
compact exists on the allocation of Columbia and Snake River water

between the states,

Adequate water is not available to meet the projected require-
ments of all three states and still provide for other uses. Average

annual flow at Weiser, Idaho in 1970 was 15,070 cfs. By the year

2020 OBERSl level C projected irrigation and other upstream

1A set of National projections developed by the Office of Business

Economics of the Department of Commerce and the Economic Research Service

of the U.S. Department of Agriculture.



developments could reduce the average annual flow at Weiser to a
range of between 9,000 (PNRBC, Main Report, 1972) and 12,000 cfs
(CRWMG, 1974). Simulated monthly flows of the river indicate even
more serious depletions. July flows at Weiser could average less
than 5,000 cfs, August flows 5,300 cfs, and September flows 7,200
‘cfs. The average monthly flows ia 1970 were 10,300; 9,900; and

11,400 cfs respectively.

New irrigation requires pumping of water from aquifers or from
surface sources. Irrigation pumping requires large amounts of
electricity. In addition, irrigation withdrawals reduce hydro-
electric generation downstream, depending on the time of year and
point of withdrawal. The loss of hydropower generation capability
must be replaced with more expensive thermal electric power. There
is limited potential to increase hydroelectric generation in the

Columbia System (NEPP, Final Report, 1978).

The Columbia River system is a regional resource, yet few
studies approach it as such. Most studies deal with the interests of
a single state, a river reach, a narrow or broad water issue or are
largely descriptive. The Pacific Northwest River Basins Commission,
which has responsibility to recommend regional priorities for water
development is, in its Comprehensive Coordinated Joint Plan study,
addressing regional problems, but is not making an economic tradeoff

analysis for irrigation development (PNRBC, 1978).



The Columbia River and Tributaries (CR&T) study, under the
leadership of the U.S. Army Corps of Engineers, is evaluating the
Lower Columbia River as a system, to identify areas for further
study, including irrigation and to recommend improved managenent for
the river system (USCE, 1976). Some downstream physical and economic
effects of alternative levels of future irrigation development are

examined by the CR&T study.
However, there is no provision in these studies of the Columbia
System, to analyze state level cost and benefit tradecffs of alter-

native patterns of irrigation water use and hydropower effects.

Studv and Bvaluation Areas

The study area includes the Columbia River and its tributaries
in Washington, Oregon, and Idaho except for the coastal drainages,
the Oregon closed basin, and Northern Idaho (Fig. 1-1). As such, it
includes the main stem of the Columbia River from its mouth to the
Canadian border and the Snake River from its mouth to the Idaho-
Wyoming border. The study area includes almost all of the region’s
irrigated area, covering 183,447 square miles or 117,406.3 thousand

acres (PNRBC, Appendix IV, 1970).
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The impacts from additional irrigation in the study area, how=-
ever, are evaluated for their economic effects on the entire three
state area (Washington, Oregon, and Idaho) in which it functions. 1In
other words, the econcmic effects from the study area are evaluated
in the region which provides production inputs, food processing,
shipping, and associated services. Thus, the evaluation area is
similar to Craine’s demand and jurisdiction units; the former
because it includes secondary or indirect water uses related to
irrigation and aluminum production through econcmic ties, while the
latter encompasses the three major jurisdiciional units on which the
analysis is based. "Region" as used in this study refers to the

three state evaluation area.

Phyzical Description of the Study Area

The Cascade Mountain range and the northern l1imit of the Cowlitz
River form the western boundary of the study area in Washington. 1In
Oregon the coast range forms a western boundary. The northern limit
of the Oregon closed basins in Oregon and the socuthern Idaho boundary
form the southern.boundary of the study area. The Wyomide ranges of
the Central Rocky Mountains form a study area limit in the southeast
corner of Idaho separating the Bear River drainage from the Snake
drainage. The eastern boundary of the study area is bounded on the

northeast by the Idaho-Wyoming state line. The study area is bounded
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on the northeast by the Bitterrcot Mountains along the Idaho-Montana
border. The study area northern boundary roughly parallels the Clark
Fork of the Columbia, Coeur d° Alene, Spokane, and Pend Oreille
Rivers to the Canadian-United States border where it follcws the

border to the Cascade range in northern Washington,

East of the Cascade range is found the Columbia basin in central
and eastern Washington and Cregon, the zcene of most recent irri-
gation development. Central highlands, lava plateaus and basin and
range landforms dominate central and eastern Cregon. Lava plateaus
and basin and range topography extend across Idaho near the southern
boundary of the study area. The Snake Plains, the scene of much
present and future irrigation development, carve a large crescent
through this landscape across southern Idaho. The Snake Plain is
technically a plateau with a gentle western dip from 6,000-3,500
feet in elevation (Highsmith, 1973). Extensive irrigated agri-
culture is found in the Coiumbia Basin of Washington and Oregon and
in the Snake River Plzins of Idaho. Isclated irrigated agriculture

is found along other valleys and streams throughcout the study area.

Natural vegetation of the study area can be summarized as
extensive areas of forests in the higher elevations and major areas
of grasslands and sagebrush in the lower elevations east of the

Cascades. West of the Cascades, natural vegetation was a mosaic of
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forest, woodland, and open savanna in the alluvial bottomland
surrounded by pine and hemlock forests on the slopes of the Cascade
and Coast ranges. Nearly all of the untimbered land in eastern
Washington and Oregon and southern Idaho was once a vast bunchgrass
area (PNRBC Appendix IX, 1971). However, this cover has been sig-
nificantly altered by man’s activities as was vegetation west of

the Cascades. Irrigated and dryland farming in the study area has
occurred in extensive areas once dominated by shrub/grass type
vegetation such as blue bunch wheatgrass (Agropyron spicatum), Idaho
fesque (Festuca Idahoensis), several species of sagebrush (Artemisia
tridentata), and rabbit brush (Chrysothamnus nauseosus) (Highsmith,
1973). Soils found with this type of natural vegetation and now
extensively farmed are generally silty or sandy, wind deposited or

formed from rocky parent material (PNRBC Appendix IV, 1971). Such

'soils are ideally adapted to sprinkler irrigation.

Climate is one of the most important environmental factors which
affects irrigation and its potential in the study area. The Pacific
Northwest has many climates depending on elevation and location. The
ocean, mountains, plateaus, and large gorges all exert pronounced
control on air circulation which causes these climatic variations.
However, the Cascade Mountain range is a line of demarcation for |
temperature, precipitation, and sunshine. It divides the region into

two distinct climate zones - a relatively humid western side with wet
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winters where temperatures are moderated by the Pacific Ocean, and a
relatively arid eastern side where temperatures display continental
influences. Average annual precipitation of 5 tc 15 inches in the
valleys and low lying plateaus east of the Cascades is inadequate for
general crop production without irrigation. Since most of it falls
in the autumn and winter months, irrigation is required during the

summer to support more intensive agriculture.

Marine air masses generally keep winter temperafures relatively
moderate in most of the region with temperature ranges significantly
greater east of the Cascades. However, this influence is greatly
modified by distance from the coast, elevation, and topographic
barriers. Continental air masses characterized by dry, warm summers
dominate the summer season. Average monthly temperatures in summer
months are generally between 60 and 80 degrees Fahrenheit in most
valley areas where irrigation is practiced. The growing season
in the study area generally is related to elevation and is 100-180
days long. Some eastern porticns of the basin at higher elevations

have a growing season as short as 50 days.

Heavy snowfall in the mountains is characteristic of the winter
season. Spring and summer melting of this snowpack feeds many of the
region’s streams. Accumulated mountain snow reaches a maximum in
about April and begins to melt during spring or early summer depend-

ing on elevation.
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Many major streams in the study area have qualities which
facilitate their development and use. Large volumes of water,
relatively small amounts of silt, fairly steep gradients, numerous
sites suitable for dams and storage, maximum runoff during the dry
season and passage through much of the arid portion of the region are
examples. These characteristics have facilitated the construction

and utilization of many dams, reservoirs and their attendant works.

The Columbia River rises from a lake on the west side of the
Canadian Rockies 2,650 feet above sea level and flows northwest
through mountain trenches and then heads south, entering the United
States in northeastern Washington (Fig. 1-1). The river flows south,
then west, and south again across central Washington before turning
west into a magnificent gorge which dissects the Cascade range.
Average annual discharge of the Columbiz at its mouth is 180.1
million acre feet per year (248,700 cfs) ranking it second in the
U.S. (Highsmith 1973). Further upstream at The Dalles, annuzl stream-
flow during the 1929-1958 period varied from a maximum of 238,583
cfs to a minimum of 127,495 cfs. A hydrograph for flows at The
Dalles is shown in Figure 1-2. The yearly peak is usually in late
May or early June due to the melting of accumulated snow. Low flows

occur in September or October.
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The Snake River, the Columbia’s main tributary, begins above
Jackson Lake in northwestern Wyoming and flows through the agricul-
turally rich Snake Plains molding a great crescent across southern
Idaho. It then turns north forming the Idaho-Oregon border. Part of
this reach flows through Hells Canyon, America’s deepest gorge. The
Snake then arcs westward across the plains of southeastern Washington
where it joins the Columbia River. The Snake River is about 1,000
miles long and drains about 109,000 square miles. Its average un-
adjusted discharge into the Columbia is 36.8 million acre feet per
year (50,850 cfs) (Highsmith, 1973). A Snake River hydrograph of
flows adjusted to 1970 conditions below Ice Harbor Dam (near Pasco,
Washington) is shown in Figure 1-3. The Snake peaks in June in re-
sponse to melting of the snowpack and then reaches minimum flows in
August and September. The Snake River has water quality problems in
some upper reaches. Lowered flow would further reduce its waste

assimilation and carrying abilities.

The lack of summer precipitation and the characteristic runoff
patterns of streams in the study area pecint out the need for irri-
gation and storage. A typical hydrograph for streams in semi-arid
western areas of the United States fed by mountain snowpack is shown
in Figure 1-U. The natural flow of the river is ample to meet irri-
gation requirements until the end of the flood season, about the

middle of June. Then the natural river flow drops sharply below
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irrigation requirements., I{ is in response to conditions such as
these that irrigators constructed water storage facilities. The
"excess" water during flood stages is stored and released later in
the year when natural flows are at a minimum (Golze', 1961). Thus
the shape of the hydrograph is modified downstream from the point of

storage.

In 1972 there were 194 storage reservoirs of capacity greater
than 5,000 acre feet in the region with a total active capacity of
about 42 million acre feet. While many storage rsservoirs are
multipurpose because they serve two or more purposes, hydropower
production is the main purpose of most impoundments. ‘Other important
- functions are flood control, recreation, irrigation, navigation,
municipal and industrial water supply, and fishery enhancement (PNRBC,

Main Report, 1972)

In 1970, 33.7 million acre feet of surface and ground water were
used to irrigate about 7.5 million irrigated acres in the entire
Pacific Northwest region including western Montana. About 90 percent
of these irrigation uses come from surface sources (including storage)
and 10 percenit from ground water. Surface water diversions made up
about 10 percent of total region discharge. Return flows amounted io
17.9 million acre feet, resulting in a net depletion of 15.8 million
acre feet (PNRBC, Main Report 1972). Slightly smaller magnitudes of

- irrigated acreage and diversions are found in the study area.
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Population and the Economy

Settlement of the region by whites has historically been in
response to opportunities to develop its natural resources. Furs
brought the trappers first. Gold in California and in the northwest
further stimulated settlement. With miners and timbermen came
shopkeepers, farmers, and cattlemen., Railroad land grants and
Federal legislation to encourage land settlement were also important
in populating the region., As development and population increased,
the region’s water resources were increasingly turned to man’s use.
Navigation, power production, and irrigation facilities were develcped
and expanded. Since World War II the historical dominance of the
natural resource industries has been reduced by the growth of other
ihdustries such as aerospace, transpcrtation egquipment manufacture,
tourism and services, thus creszting a broader =conomic base. Never-
theless, resource based industries still provide a significant part
of the region’s eoonqmic base. In 1972 rescurce based output (ecrops,
livestock, mining, forestry, fisheries, =znd electric power generation)
amounted to 15 percent of total regional gross output. These activi-
ties employed six percent of the region’s labor force. Procesaing the
output of extractive resource industries (food processing, lumber,
plywood, paper and chemicals) accounted for an additional 25 percent
of regional output. These figures indicate that roughly 40 percent
of regional output is based on extracticn and processing of natural

resources (NEPP, 1978).
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Population of the region grew from 6,000 non-Indians in 1846 to
over one million inhabitants by 1900 (Table 1-1). Steady population
growth continued thereafter but slowed during the depression of the
1930s., A growth surge was prompted by industrial expansion associated
with World War II. Population of the three states totalled 3.3
million in 1940, 4.5 million irn 1950, and 5.3 million in 1960. By
© 1972, region population had increzsed to over 6 million or three
percent of the U.S. population. The population has grown increasingly
urban., In 1950, about one-third was urban. By 1970, the case had

reversed itself with zbout two-thirds being urban dwellers.

Population is expected to increase from the 6.3 million in 1972 to
7.6 to 7.8 million in 1985 (Table 1-1). Washington and Oregon showed
population growth rates of 20 and 23 percent from 1960-1972. Idaho
had a growth of 13 percent during this period. For the period 1972-
1985, Washington and Oregon are projected to grow in population abcut
20 percent each. Idzsho, on the cther hand, is projected to increase
its population by 33 percent during this time. Idaho’s higher growth
rate is based on very rapid population increases caused by migration
during recent years. Employment in the region grew from 1.7 million
'in 1950 to 2.5 million in 1970. By 1985, employment is projected to

increase to 2.9 to 3.4 million.

Agricultural employment has made up a decreasing portion of total



Table 1-1 Historical and Projected Population and Employment - Pacific Northwest Region

Thous OBERS C BPA State
Choice
1900 1920 1940 1950 1960 1970 1972 1985 1985 1985
Population
Washington 518.1 1356.6 1736.2 2378.9 2853.2 3409.2 3417.0 4213.5 4054,8  14023.0
Oregon 413.5 783.4  1089.7 1521.3  1768.7 2091.4 2182.0 2617.0 2636.7 2680.0
Idaho 161.8 431.9 524.8 588.6 667.2 712.6 756.0 759.0  1003.0  1061.7
Region 1093.4 2571.9 3350.7 4488.8 5289.1 6213.2 6355.0 7589.5 7694.5 7T764.7
Employment
Washington 890.7 1020.6  1283.6 1300.7 1652.1 1782.0 NA
Oregon 607.5 682.3 872.7 931.6  1016.0  1239.5 NA
Idaho 232.4 2U7.7 279.5 298.0 290.0 453.0° NA
Region 1730.6  1950.6 2435.7 2530.3 2958.1 3474.5  2987.9"

Sources: Population 1900-1970 (U.S. census, 1970)

Population 1972 (BPA)

Employment 1950-1972 and 1985 (BPA, 1976)
OBERS population and employment 1985 (USWRC, 1972)

State choice population (Ricks, 1977)

* .
State choice population x OBERS "C" Labor participation rate.

ge
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employment, falling from 14 percent in 1950 to six percent in 1970.
By 1985 it will probably comprise even a smaller portion of total

employment.

Irrigation Development

Irrigation has often been called the lifeblood of the West. Yet
it was not the potential for irrigated agriculture which first brought
seftlers to the western and northwestern United States. Most came for
furs or gold. Those who failed in their que;t often turned to the
soil to supply food for others. However, these early farmers found
irrigation necessary for success in the arid and semi-arid areas of

the West.

Dr,. Marcus Whitman and his missionaries near the present city of
Walla Walla, Washington, are often recognized as the first irrigators
(Huffman, 1953). Whitman established his mission in 1837. Irrigation
of gardens had been practiced by the Hudson Bay Company at Fort Walla
Walla between 1830 and 1840, In 1837, a mission near Lewiston, Idaho,
diverted water for irrigation from Lapwai Creek. Irrigation began in

the Lemhi Basin of Idaho in 1855 (PNRBC Appendix V, 1970). Early at-

tempts at irrigation were individual endeavors. However, irrigation
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of larger areas proved most successful when groups of irrigaters

cooperated in constructing water delivery works.

As irrigation moved into larger and larger tracts and with the
need for more extensive delivery systems many of those interested felt
a need for government assistance. Irrigation development was made a
part of Federal Western land disposal schemes in the late 1800°s,
Several Acts were passad to encourage private development and settle~
ment of the West’s arid lands, Some were successful. Some were less

8C.

The first attempt of the Federal government to promote irrigation
was to surrender control of non-navigable streams of the 17 western

states for irrigation.2

The Act of July 26, 1866 left "to local
customs, laws, and decisions of courts" the development of irrigation

(Golze®, 1961).

The Desert Land Act (1877) permitted a setiler to pnurchase one
section (640 acres) of land if he agreed to irrigate it within three

years of filing. The settler paid 25 cents per acre at the time of

2The reserved rights doctrine of the Federal government may
not be entirely consistent with the July 1866 Aci. The Federal
government has claimed the right to reserve waters of a sufficient
supply to serve Indian reservations, National forests, military
reservations, recreation and wildlife areas, and cther reserved
governmental lands. Such reserved waters are not subject to State
control (Van Ness, 1968).

[
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filing application and an additional dollar per acre on proof of
compliance - after which he was given title to the land. Abuses of
the law were rampant., The law was modified in 1890 to restrict
acreage to 320 aeres and required among other things improvements
worth three dollars per acre. Modifications tc the Act also recog-
nized that water could not be conducted directly to each tract.
Therefore it permitted settlers to cocperate in constructing irriga-
tion works for several entries and reserved land for ditches and
canals (Huffman, 1953). Idahc entered 1.1 million acres under the Act
betwen 1877 and 1949, Washington and Oregen entered 137 thousand and

357 thousand acres respectively (Golze“, 1961).

The Desert Land Act had not been as successful as hoped in western
land disposal and irrigation development. By the late 1880s the West
agreed that a new approach to land reclamation was needed. A series of
National Irrigation Congresses as well as zealous promoticn of irriga-
tion development by land companies, railroads and magazines persuaded

Congress to pass the Carey Act of 1894,

‘The Act represented a change in philosophy from favoring private
development to promoting state assisted development. The Act provided
that the Federal Governmant donate up tc a miliion acres each to cer-
tain western statess. The states were then to cause the lands to be

settled, irrigated, and partially cultivated. On compliance, the
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Federal government would grant patents on the land to the state or
directly to the assignees. Land disposed of in this manner was limit-
ed to 160 acres per person and was made only to those who had con-
tracted for water rights on the land. The Act was later amended to
grant additional land to Wyoming and Idaho. Overall, the Carey Act
did not meet expectations. Idaho was an exception; by 1949 it had
patented nearly 630,000 acres of land under the Act. Other states
were less successful. Oregon had patented over 73,000 acres and
Washington none (Golze', 1961). High costs, limited financial re-
sources of the states, improper engineering surveys, and unscrupulous
private promotion schemes caused western irrigation interests to look

to the Federal government for "reclamation" assistance,
g

Probably one of the most influentiazl Federal studies on Western
irrigation was John Wesley Powell’s "Report on Survey of the Rocky
Mountain Region" printed as’ a house document in 1878. It published
mest of th; available data on western irrigation and emphasized the
need to gather additional water data to justify additional irrigation.
The report opened the door to over 20 years of irrigation and empha-
sized the need to gather additional water data to justify additional
irrigation surveys by the Geological Survey. These surveys in addi-
tion to pressure from irrigators, western Congressmen and President
Theodore Roosevelt overcame Federal resistence to entry into irri-

gation development.
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In 1902 the Reclamation Act, often called the Newlands Act in
honor of Senator Francis G. Newlands of Nevada, waz passed by Con-
gress. It permitted the Federal government to locate and construct
irrigation works in the Western States (McKinley, 1952). One year
later the Reclamation Service was established and Federal irrigation

development proceeded rapidly, albeit not always smoothly.

By 1890 irrigated area in the Northwest amounted to about half a
million acres with the Upper Snake River, Hood River, Yakima, and
Wenatchee valleys as centers of irrigation. By 1910 there were about

2.5 million irrigated acres. Nineteen thirty-nine saw over three mil-

»lion irrigated acres. There are presently about 7.5 million irrigated

acres in the United States portion of the Columbia drainage (CNP, Main
Report, 1971) and 6.5 million irrigated acres in the study area (USCE,

1976).

Recent irrigation growth in the study area is largely due to rapid

adoption of center pivot sprinkler systems - a relatively new tech-

nology. Much of the land now under sprinkler irrigation was once

classified as non-irrigable because cof slope, sandy soils, wind
erosion potential, and/or location relative tc canals or ditches.
Center pivot systems are able to irrigate sandy scils on uneven
terrain with light and frequeat applications of water. These con-

ditions plus the availability of large blocks of undeveloped land led
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to the rapid implementaton of center pivot irrigation. Other advan-
tages of this new technology are the savings in labor and the ability
to apply controlled amounts of agricultural chemicals and fertilizers
(Muckleston and Highsmith, 1978)., It is estimated that in 1975 in
Oregon, over 97 thousand acres or five percent of all irrigated land
was irrigated with center pivot systems, that in Washington 12 percent
of all irrigated land or over 200 thousand acres were irrigated by
these systems; while in Idzho center pivot irrigated lands totaled 178

thousand acres or five percent of all irrigated land (King, 1977).

Center pivot systems have grown almost entirely since the mid
1960s and are found primarily in the mid Columbia basin of Washington
and Oregon and in the Snake River plains of Idaho. Most are supplied
with water by huge pumping and pressurization stations on the Columbia

and Snake Rivers.

Irrigated acres in the study ared are expected to increase
considerably in the future. Most of the increases are expected to
take place in three areas; the upper and middle Snake areas of Idaho,
the Big Bend area of Washington and the Horse Heaven Hills-Umatilla-
Boardman areas adjacent to the Columbia River separating Oregon and
Washington (Figure 1-1)., Most of the new irrigated area will be
sprinkler irrigated. Increases in the Big Bend area are to be served

by the Second Bacon Siphon, a step in completion of the Bureau of
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Reclamation’s Columbia Basin Project. Newly irrigated lands in the
Snake River and Horse Heaven Hills-Umatilla-Boardman areas are likely

to be supplied from pump stations on the Columbia and Snake rivers.

There are varying projections of future irrigated acres in the
study area. A national set of projections by the Office of Business
Economics of the Department of Commerce and the Economic Research Ser-
vice of U.S. Department of Agriculture, known as the OBERS Projections,
project 1985 irrigated area at about 7.3 million acres and as high as
9.5 million acres by 2020 (USWRC, 1972). There are several series of
OBERS Projected irrigated acreage based on varying assumptions con=-
cerning population and crop export levels. The OBERS level used in

this study approximates level "C".3

The three states, however, project irrigated acreage in the study
area to be greater than does OBERS; about 7.6 million acres of

irrigated area in 1985 and 10.4 in 2020 (USCE, 1976) (Table 1-2).

The lower OBERS level of irrigated acres and the higher figures
predicted by the states can be taken for planning purposes as ranges

of future development (Table 1-2). Over half of the present irrigated

, 3OBERS Series C projections assume a birth rate higher than
Series E. At the beginning of the CR&T study, OBERS Series C
appeared to better represent state irrigation projections than did
Series E and were chosen as an alternative in the study.



Table 1-2 1970 and Projected Irrigated Acreage.

Study area 1970-2020

Thousand acres

{Percent) Increment (percent) Increment (Percent)
- Projections 1970 (of region) 1970-1985 1985 _ (of region)  1985-2020 2020  (of region)
OBERS
Washington 1499 (23) 334 1833 (25) 780 2613 (27)
Oregon 1275 (20) 123 1398 (19) 287 1685 (18)
Idaho 3657 (57) 434 4091 (56) 113 5204 (55)
6431 891 7322 2180 9502
State Alternative
Washington 1499 (23) 410 1909 (25) 958 2867 (27)
Oregon 1275 (20) 207 1482 (20) 483 1965 (19)
Idaho 3657 (57) 541 4198 (55) 1363 2561 (54)
6431 1158 7589 2804 10,393

Source: (USCE, 1976)

LE
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acreage is in Idzho, with Oregon and Washington sharing the remainder
about equally. According to these projections, the state proportions
should remain about the same in 1985 and 2020 as they are ncw. There-
fore Idaho is projected to have the largest increase in irrigated
area. Overall the projections are that between 1970 and 1985, 900,000
to 1.1 million new irrigated acres will be developed in the study

ared.

Electricity - Aluminum Deveiopment

The Pacific Northwest was endowed with plentiful sites and run-
off conducive to the development of dams and reservoirs. Dams in
the Pacific Northwest were first viewed as a single purpose means of
irrigating addiiional land in the semi-arid areas or as a means of
generating electric power for city utilities. Early dams were built
on small rivers near cities to provide power for street lighting.
Some of these dams date to the 1880s. The first dam on the Columbia
River Mainstem was Roeck Isiand below Wenatchee, Washington, built in
1932 by Puget Sound Power & Light (Springer, n.d.). After periods of
debate in the 1930s about the wisdom of constructing very large
hydroelectric facilitiess on the Columbiz Mainstem, two huge dams,
Bonneville and Grand Coules, were constructed by Federal agencies on
the Columbia River. Bonneville dam began operation in 1938 and Grand

Coulee in 1941,
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In 1937, after years of debate about whether the Corps of
Engineers or the Bureau of Reclamation should market electric power
from the Federal dams and whether power shcould be marketed through
public or private companies, a provisional agency, the Bonneville
Power Administration (BPA) was formed to market hydroelectric power.
Bonneville Power, which attained permanent status in 1940, set out to
"encourage the widest possible use of all electric energy."™ Part of
its early effort at marketing was a study of potential industrial plant
sites. These studies, and an abundance of electrical energy, combined
with growing national concern about industrial production for defense,
set the stage for the entry of aluminum production in the Northwest.
By 1940, the Aluminum Company of America (ALCOA) had built a reduc-
tion plant at Vancouver. New plants (often government operated) and
rising production followed. By March of 1943, at the peak of its war
services, BPA was selling 500 million kilowatt-hours of its total
sales of 830 million kilowatt-hours to aluminum plants. Northwest
aluminum output increased from 22 percent of national output in 1941
to 41 percent in 1945 (USDI, 1953). After the war pcwer sales to
aluminum declihed but still remained a significant part.of BPA
revenue (McKinley, 1952). In 1943, the War Production Board declared
aluminum production much in excess of needs and ordered drastic
cﬁtbacks in production. To block this curtailment, a group of
regional businessmen and public officials, assisted with information

from BPA, pointed out the cost advantages of retaining the industry
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in the Northwest. The War Prcduction Board then reduced its cutback
order and in 1945 allowed full production of private aluminum pot-
lines, With construction of additional hydroelactric plants in the

fifties and sixties, the aluminum industry seemed well established.

In 1976, the aluminum industry accounted for Z5 percent of BPA
revenues and 30 percent of electricity socld by BPA (BPA, 1977).
However, with growing energy shortages there is increasing debate
about the future role of the aluminum industry in the Northwest.

The industry operates largely on interruptible power under contracts
directly from BPA. These contracts expire between 1984-1988 and are
not likely to be renewed in their present form. In consideration of
these constraints it is expected that output of the aluminum industry

will not increase substantially in the future.

Symmary

An abundant water supply, development of which was amenable to
man’s activities, has been a key factor in development of the Pacific
Northwest., The rivers have been dammed and diverted tc irrigate
semi-arid areas and o produce electricity for residential use and
for industry, especially aluminum production. However, irrigators
and aluminum producers, after a peried of plentiful water and

inexpensive electricity now find themselves in competition over a
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finite water supply and for continued access to inexpensive hydro-
power. At the same time, both are competing with other water users
such as interests favering anadromous fishery mitigation and enhance-
ment, municipalities, industry, recreationists who may favor either
slack water or white water and those favoring increased inland water
transportation. Each of these interests strives to assure water
quality, quantity and timing which serve ftheir individual needs.
Demands for water and water related services from the Columbia System
appear to have outstripped capabilities of existing water management

institutions.

This problem is well documented by the present conflict between
upstream irrigation interests and downstream producers of aluminum,
This study examines some of the output effects resulting from use of

the Columbia River by these twc industries.
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II. Construction of the Analytic Model

Introduction

The objective of this study is to quantify and analyze some cf
the direct and indirect output effects of irrigation development in
the Northwest, Multiregional imput-output analysis is compatible
with such an objective because it shows spatial as well as sectoral

output relationships.

Input-output (I-0) or interindustry analysis has become a useful
and credible tool in economic analysis., It permits estimation of the
output effects in all industries of an eccnomy in response %0 a
change in output of one industry. This is possible because I-0 shows
econonomic interdependence within the economy. Input-cutput is a

system of static double entry accounting.

Historical Development of Inpup-Output

A review of input-output literature shows that its beginning was
in 1758, when Francois Quesnay published his "Tableau Economique,”
which illustrated economic interdependence of economic activities.
Quesnay”’s work graphically showed successive rounds of ecohomie ac-

tivity as a result of an output change in a single firm. The next
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apparent step in the development of I-0 came more than a century
later, when, in 1874, Leon Walras published his "Elements d° Economic
Politique Pure."™ Walras® work moved from partial equilibrium into
general equilibrium as it considered the simultaneous determination
of prices, production and consumer income in the economy using

coefficients of production (Miernyk, 1967).

The most significant step in moving I-0 from z theoretical basis
to application with empirical content occurred during the 1930s when
Professor Wassily Leontief, of Harvard, developed a general theory of

preduction based on economic interdependence and then followed up by

~ publishing the first input-output table of the U.S. economy (Miernyk,

1967). Since that time, several national I-O tables have been pub-
lished. Input-output modeling has been adapted to regions, states,

substate areas, and counties.

During the 1940s and 1950s, I-0 techniques were expanded %o
include several geographic areas in a single table, with each area
retaining its separate identity. These models are referred to as
interregional or multiregional I-0 models. Not only do they show
purchasing and selling patterns within the economy, but also the
importing and exporting patterns in econcmies with which it trades.

In the early fifties and sixties, Lloyd Metzler, Professor Leontief,
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Walter Isard and Leon Moses all published articles further expanding
multiregional theory and procedure (Isard, 1951; Leontief, 1963;

Metzler, 1950; Moses, 1955).

The most ambitious American undertaking relative to multiregional‘
I-0 is probably the Harvard Economic Research Project (HERP), where a
1963 national multiregional I-0 model was constructed from existing
state I-0 tables and other data (Polenske, 1970). This national mult-
regional I-0 (MRIO) model has 44 regions and 79 sectors or industries.
| A 1963 multiregional I-0 model was constructed for the i1 western
states by Davis and Lofting, using existing I-O models and other

secondary data (Davis and Lofting, 1972).

Input-Output Described

At this point, it may be useful to present a short description
and mathematical summary of single area and multiarea input-output

models.u

A basic I-0 model can be explained in terms of three associated

tébles:

uTaken from Davis and Lofting
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a, Table of Interindustry Transactions
b. Table of Direct Requirements

c. Table of Direct Plus Indirect Requirements

As a first step in the construction of the Transactions Table,
the regional economy is segmented into sectors (or industries). The
sectors chosen to represent the economy depend upon 1) the nature of
the regional economy, 2) the nature of the problem, and 3) the data
resources available. Each sector is generally defined in terms of the
Standard Industrial Classification (SIC) codes (OMB, 1972). Every
type of economic activity may be represented by an SIC code number at

the 2, 3, or 4-digit level.
Iransactions Table

However the sectors are defined, it is essential that, taken
together, they encompass all economic activity within the region.
For illustrative purposes, the following interindustry Transactions

Table (2-1) contains only three sectors or industries.

Since each sector both buys from and sells to other sectors
within the economy for further processing, each of the three sectors
is listed both at the left of the table as a seller and at the top of
the table as a purchaser. The 3 x 3 matrix formed by these sectors

is referred to as the "processing™ matrix.



40

Table 2-1 Transactions Table

($1,000)

Purchasers Final Gross

Agriculture Manufacturing Services Demand Output

Agriculture 10 5 5 50 70
Manufactur ing 20 30 25 25 100
Services 5 10 10 55 80
Imports 5 15 5
Value Added 30 40 35
Gross Outlay 70 100 80

The final demand sectors represent all sales that are made not
for further processing within the region, but for final or terminal
consumption by Households, Government, Investment, and Exports. If a
farmer sells milk to a restaurant, the transaction is from Agricul-
ture to Services; if the farmer sells milk to a household, the tran-
saction is from Agriculture to Final Demand (Households). Thus,
each sector’s sales are recorded as satisfying either intermediate
(processing) or final demand. Gross Output (total sales) of each
sector is the sum of intermediate and final sales. Manufacturing,
for example, sold $20,000 of its $100,000 total output to Agricul-
ture, $30,000 to Manufacturing, $25,000 to Services, and the remain-

ing $25,000 to Final Demard.
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Reading down any of the first three columns shows how the parti-
cular sector purchased input. For example, Manufacturing purchased
$5,000 from Agriculture, $30,000 from Manufacturing, $10,000 from
Services, $15,000 from Imports (goods and services produced cutside
the region), and $40,000 from the Value Added sector (roughly wages
and salaries, rents, interest, depreciation, dividends, and profit).
Gross Qutlay (total purchases) must equal Gross Output (total sales)
as profits are considered to be the payment to management and thus
serve as the balancing item. That is, total szales reavenue is equal

to total cest plus profit.

Table of Direct Reguirements

The Table of Direct Requirements or technical coefficients is
formed by dividing the entries in each column of the processing
matrix by their respective column total (Gross Outlay). Tabis 2-2

shows the direct coefficients associated with Table 2-1.

Table 2-2 Table of Direct Requirements Per Dollar of Gress Outlay

Agricultere Manufacturing Services
Agriculture .14 .05 .06
Manufacturing ,.29 .30 .31

Servigces +C07 ‘ 210 212
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Table 2-2 shows that for the average dollar spent by Agriculture
during the period, 14 cents were spent on Agricultural inputs, 29
cents on inputs from Manufacturing, and 7 cents on Services., The
remainder of the dollar was spent on final payments such as imports
or value added, not included in the table of direct requirements.
Under the assumption that the coefficients remain fixed, cne can
estimate the effect on the regional economy resulting from an

increase in Final Demand.

To illustrate, assume that the export demand for the output of
the manufacturing sector increases by $10,000. The manufacturing
sector will increase its output by $10,000 to meet this rise in final

demand and to do so will have to make the following purchases:

Agriculture ($10,000 X .05) = $ 500
Manufacturing ($10,000 X .30) = $3,000
Services ($10,000 X .10) = $1,000

However, in order to produce this supporting output, each sector

will require additional inputs which will set off a third round of

spending, etc. These rounds of spending will continue with each

round becoming weaker due to leakage such as payments for imports.

- The accumulated increases in total sales of each sector resulting

from the stimulus to the Manufacturing sectcr of $10,000 in export

demand can be computed from the increase in sales of each round.
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While such series of calculations are helpful in understanding
the ripple effects throughout the regional economy from an initial
effect, fortunately they are not necessary to determine the ultimate
effects. The final changes in total sales (Gross Output) of each
sector can be read directly from the third table of the I-0 model,

the table of direct-indirect requirements.

Table of Total (Direct Plus Indirect) Reguirements

Generally, with the aid of a computer, a table of direct-indirect
coefficients may be constructed through inversion of the transactions
matrix., Table 2-3 shows the direct-indirect coefficients associated

with the Transactions Tables.

‘Table 2-3 Direct Plus Indirect Requirements Fer Dollar of Delivery

to Final Demands¥

Agriculture Manufacturing Services

Agriculture 1.2117 0.5677 0.1637

Manufacturing 0.1042 1.5542 0.1861

Services 0.1237 0.5956 1.2210
; *Transposed

Table 2-3 shows that if there ic a $1 increase in the final

demand for Agriculture, the total cutput of Agriculture will, after
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all the interdependent transactions have worked themselves out, in-
crease by $1.21., Manufacturing and Services in this case will rise
$0.57 and $0.16 respectively. The Table shows the effects of a
$10,000 increase in exports of manufacturing for example., Total
sales of Agriculture would rise $1,000 ($10,000 X 0.10). Manufactur-
ing sales would increase $15,500 ($10,000 X 1.55) and the output of

the Services sector would expand by $1,900 ($10,000 X 0.19).

The Regional Interindustry Model in Mathematical Summary

As previously shown, the I-0 model records each sale in the
economy as "intermediate" or "final"., Total sales or output of any
sector of an n-sector model can thus be expressed as:

n

-

X3 + Y3 = %y (1 =1, ..., n) (1)
J-1

ij i

where xij the value of the output of sector i purchased by sector Je

‘A the final demand for the output of sector i, and

X5 the value of the total output of sector i.

The regional economy is thus expressed by n linear equations,
each equation expressing the sales transactions of a particular
sector with the processing sectors, and with final demands. Equation
1 represents the major portion of the Transactions Table. As such,
it is a set of balance equations or accounting identities. Equation
2 completes the mathematical description of purchases in the

Transactions Table.
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(j =4, « « «, n) (2)

n mtMs
o
+
il
¥
»

i

final payments (purchases of imports and other factors)

Where pj

by sector j.

»s
n

total outlay (purchases) of sector j.

X, = X, for all i = j (3)

The second table of the 1—0“model, the Table of Direct Requirements,

can be expressed as the matrix (aij) where

Q.. = ﬁ—i'i (i, j = 1, cereeee n) (u)

In other words, a direct coefficient is the result of dividing a

transaction by the total outlay of its column.

Substituting (4) into (1) yields

234Xy + ¥y (i =1, eeee , 1) (5)

TR ]

J
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Which may be expressed mcre compactly in matrix notation as

| X = AX + ¥ (6)
where
: - . - =~ ™
%1 811 12 err Zqy , Y1
X = X5 , A = Any Bos ees Apy , and ¥ = P
" L] L] LK 2N 2 L2 . (7)
Xn a1 2 e 8pp ynJ
e e L. - e

It may now be shown that gross output minus intermediate use equals

the nzt output of the system or final use.
X« AX = (I -A)X = X (8)

Where I is an n x n identity matrix. Given the exogencus or final
\
demands on thé economy, it is possible to solve the system for tobal

outputs.
X = (I-M8)7" (9)

| Where (I - A)E? is the third table of the I-0 model, the Table of
Direct Plus Indirect Requirements. The matrix is sometimes transposed
(T) to facilitate reading of the desired information along the rows

rather than down the columns.
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Multiregicnal Input-Output Models

Interregional or multiregional I-0 extends the usefulness of a
single state I-0 model to two or more states, and illustrates the
economic structure among states as well as within a state. Thus a
spatial feature is included in such models., Where a single state
I-0 model has one transaction matrix, a multiregional I-0 (MRIO) has
transaction submatrices for each state as well as export and import
submatrices, which show interstate trade estimates among industries
of the states all within the MRIO matrix. Figure 2-1 is a diagram
of the three state I-0 model developed in this study. The three
submatrices on the diagonal running from uppzsr left to lower right
represent in-state transactions of Washington, Oregon, and Idaho,
respectively. Located horizontally from esach instate transaction
submatrix are two export submatrices. The submatrix just right of
the Washington in-state submatrix shows Washington exports to Oregon
by sector. Further to the right of the Washington submatrix is a
submaérix showing Washington exports to Idaho. Oregon exports are
shown horizontally to the left and right of the Oregon in-state
transactions submatrix. Idaho exports are shown tc the left of the
Idaho in-state transactions submatrix. Just as any transaction in
a simple I-0 model shows sales when read horizohtally and purchases

when read vertically, any off diagonal submatrix in an MRIO shcws
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exports (sales) when read horizontally and imports (purchases) when
read vertically. Thus, the two submatrices on the left side of the
table directly below Washington show Washington imports from Oregon
and Idaho, Oregon imports are shown above and below the Oregon
instate transactions matrix in the center of the table., Idaho im-
ports are represented by the two submatrices on the right side of

the table above the Idaho in-state transactions submatrix in the
lower right corner. Consequently, any off diagonal submatrix must at
the same time, represent exports of one state and imports of another.
For example, the submatrix at the center bottom of the table re-
presents Idaho exports to Oregon as well as Oregon imports from

Idaho.

The two long columns to the right of the MRIO matrix represent
final demand and gross outpﬁt. Final demand is made up of sales for
terminal consumption such as exports out of the region, household
consumption and capital and goveranment purchases. Gross output, the
extreme right column, is the total value of intermediate and final
output in each sector. It is alsc shown on the bottom row of the
table as total purchases. Final payments, at the bottom of the
table, represent purchases of other inputs and are composed of
imports from outside the Norithwest and payments to other factors

of production.
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The Multiregional Mocdel in Mathematical Summary

In an m-region, n-sector area, the Transactions Table of an inter-

regional model may be represented mathematiclly as

m n (i=1,...,0) (10)
X‘ - 7Y —
r*i = L .z I,sxij + X (r=1,...,m)
s=1 Jj=1
where
PXi = the gross output of sector i in region r,
Psxij = the output of sector i in region r sold to sector Jin
region s, and
rxi = the final demand for the output of sector i in region r.

The second table of an interregional model (the Table of Requirements),

can be describe as

X. - (i,321,¢e.,n) (11)
. rs™ii ! ! '
rsij = ij (r,s=z1,...,m)

Substitution of (2) into (1) yields

npais

rsaij sxj + i (iz1,cee.,n) (12)
1 (r=l,.000.,0)
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Letting A¥ = ( ), the interregional system is now treated

rsaij
in the same manner as is the regional system. The general solution

is found through matrix inversion as

X = (I - A*)’1rY (P=1,...;m) (13)

Through employment of the (I--A*)'1 matrix or its transpose,

(I'A*)E1’ the Table of Direct Plus Indirect Requirements, one

can determine under the assumption of unchanged coefficients of
regional production and interregional trade the resulting effects
of an increase in the final demand for the cutput of any sector in

any region on the outputs (sales) of all sectors in all regions.

Input-Qutput Models from Secondary Data

Iuput-output models require large amounts of data. Collection of

primary data is time consuming and expensive. These characteristics
prompted a movement among some users toward construction of I-0
models from secdndary or published data. The movement appears to
have started from a 1955 paper by Moore and Peterson, where they
describe construction of an I-0 model for Utah using secondary data

(Moore and Peterson, 1955). Utzh sectoral outpub totals were es-
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tablished from national totals on the basis of Utah“s proportion of
national employment by sector. National input coefficients were

used to estimate Utah interindustry transactions.

Seccondary data techniques developed over the past 20 years are
commonly used to construct state I-0 models from national models, to
update older I-0 models, §r to modify the gecgraphic area covered by
an existing I-0 model (Bargur, et.al., 1969; Drake, et.al., 1971).

This is tusually done by scaling components of an existing I-0 model
up or down to conform to adjusted sector output estimates. A com-
puter program is commonly used. The technique is considerably less
expensive, and faster than collecting new data to construct I-0 models.
It does not, of course, yield results as accurate as an I-0 model con-

structed from reliable primary data,

An MRIO has been constructed from secondary data for Washington,
Oregon, and Idaho for 1972, and projected to 1985. The model was
developed as a regional economic tool to analyze the esconomic effects
and tradecffs of irrigatiocn develcopment and downstream hydroelectric
generation capability, but can be used for many types of regional
economic impact analyses.  Each state in the model has 26 sectors
based mainly on two-digit SIC codes. The entire MRIO table has 78

sectors.
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Sector Aggregation-Disaggregation

The northwest multiregional I-0 model (MWMRIO) is based on three
existing state I-0 models, each of which must have common SIC based
sector definitions. The 1972 Washington state I-0 model was aggre-
gated from 51 sectors to 26 sectors which provided adequate detail
for the problem to be analyzed (Bourque and Conway, 1977). Oregon
and Idahc sectors were then adjusted to the same sector pattern.

Table 2-4 details the sector SIC definitions.

Sector aggregation is relatively simple - merely adding sector
rows and columns. However, sector disaggregation is more involved
requiring individual transactions to be broken into two or more
components. In order to fit the 68 sector 1963 Oregon I-0 model
(Watson and Allen, 1969) to the chosen 26 sector pattern, both
aggregation and disaggregation were necessary. Most of the 1963
Oregon sectors were easily aggregated to an approximation of the
chosen sector pattern. However, disaggregation was necessary in two
cases. An aluminum row and column was separated from the nonferrous
metals manufacturing sector. The utilities sector was disaggregated
into rows and columns for electric util}ties, natural gas utilities

and other utilities.



Table 2-4 NWMRIO Sector Pattern and SIC Codes (OMB, 1972)

NWMRIO Sector SIC CODE Industry
1. Cr-ops1 01 -« Agricultural production-crops
2. Livestock2 02 -~ Agricultural production~livestock
3. Food processing 20 - Food and kindred products
4, Textiles and apparel 22 - Textile mill products
23 - Apparel and other textile products
5. Mining 10 - Metal mining
11 - Anthracite mining
12 - Bituminous ceal and lignite mining
13 - 01l and gas extraction
14 -~ Nonmetalic minerals, except fuels
6. Forestry and fishing 08 - Forestry
09 - Fishing, hunting and trapping
7. Lumber and wood products 241 - Logging camps and logging contractors
242 - Sawmills and planing mills
243 - Millwork, plywood & structural members
(execpt 2435, 2436)
244~ Wood containers
245 - Wood buildings and mobile homes
249 ~ Miscellaneous wood products
8. Plywood 2435 - Hardwood veneer and plywood
2436 - Softwood veneer and plywood
9. Pulp and paper products 26 - Paper and allied products

18]



Table 2-4 NWMRIO Sector Pattern and SIC Codes (OMB, 1972) (continued)
NWMRIO Sector SIC CODE Industry
10. Chemicals 28 - Chemicals and allied products
1i. Petroleum refining 29 - Petroleum and coal products
12. Stone, clay, glass & concrete products 32 - Stone, clay, and glass products
13. Iron and steel manufacture 331 - Blast furnace and basic steel products
332 - Iron and steel foundries
3398 - Metal heat treating
3399 - primary metal products, not elsewhere
classified
14, Non-~ferrous metals manufacture 33 - Primary metal industries and all other
15. Aluminum 3334 - Primary aluminum
3353 - Aluminum sheet, plate, and foil
3354 - Aluminum extruded products
2355 - Aluminum rolling and drawing, nec
3361 - Aluminum foundries
16. Fabricated metals and machinery 34 - Fabricated metal products
35 - Machinery, except electrical
17. Electrical equipment manufacture 36 - Electric and electronic equipment
18. Aircraft and aerospace 372 - Aircraft and parts
376 - Guided missiles, space vehicles, parts

1



Table 2-4 NWMRIO Sector Pattern and SIC Codes (OMB, 1972)

(continued)
NWMRIO Sector SIC CODE Industry
19. Transportatiog equipment & other 37 - Transportation equipment, all other
manufacture 30 - Rubber and misc. plastics products
31 - Leather and leather poducts
38 - Instruments and related products
39 - Miscellaneous manufacturing industries
25 - Furniture and fixtures
27 = Printing and publishing
20. Transportation services 40 - Railroad transportation 4
41 - Local and interurban passenger transit
42 - Trucking and warehousing
43 < U, S. Postal Service
44 - Water transportation
45  « Transportation by air
L6 - Pipe lines, except natural gas
47 - Transportation services
21, Electric utilities 491 = Electric services
493 - (partial) Combination utility services
22. Gas utilities 492 - Gas production and distribution
493 - (partial) Combination utility services
23. Other utilities 496 - Steam supply
496 - Irrigation systems

9§



Table 2-4 NWMRIO Sector Pattern and SIC Codes (OMB, 1972)

(continued)

NWMRIO Sector SIC CODE Industry

24, Construction 15 - General building contractors
16 - Heavy construction contractors
17 - Special trade contractors

25. All trade 50 - Wholesale trade-durable goods
51 - Wholesale trade-nondurable goods
52 ~ Building materials & garden supplies
53 - General merchandise stores
54 - Food stores
55 - Automotive dealers & service stations
56 - Apparel and accessory stores
57 - Furniture and home furnishings stores
58 - Eating and drinking places
59 - Miscellaneous retail

LS



Table 2-4 NWMRIO Sector Pattern and SIC Codes (OMB, 1972) (continued)
NWMRIO Sector SIC CODE Industry
26, All servicesu 48 - Communication

60 - Banking
61 - Credit agencies other than banks
62 - Security, commodity brokers & service
63 - Insurance carriers
64 - Insurance agents, brokers & service
65 = Real estate
66 - Combined real estate, insurance, etc.
67 -~ Holding and other investment offices
70 -~ Motels and other lodging places
72 - Personal services
73 - Business services
75 - Auto repair, services, and garages
78 = Motion pictures
79 - Amusement & recreation services
80 - Health services
81 - Legal services
82  ~ Educational services
83 - Social services
84 - Museums, botanical, zoological gardens
86 - Membership organizations
88 - Private households
89 - Miscellaneous services
074 - Veterinary services

1Includes crop services,

Veterinary services included in sector 26, services.
3Also includes printing, furniture, rubber and leather
uIncludes communications, finance, insurance, and real

manufacture,

estate (F. I, R. E.) Hospitals excluded.

23]



59

A first approximation of the Oregon utility disaggregation was
accomplished by using proportions from the Washington model. These
numbers were then further refined by a matrix updating technique and

by manual adjustment.

The 90 sector 1967 Idahc model (Rafsnider and Kunin, 1971) was
aggregated to the 26 sector pattern. No disaggregation was required.
Since the time the Idaho model was published, a small clothing manu=-
facturing industry had grown in the state. Therefcre, a row and
column had to be incorporated for this sector. Rows and columns of
zeros were left in the Idaho matrix for petroleum refining, iron and
steel, aluminum and aircraft sectors for consistency, even though they
do not exist in Idaho, but are present in the Oregon and Washington

models.

None of the three source models on. which this work is based had a
households sector in the processing matrix. There is a paucity of
data with which to construct and include households in the matrix.
Therefore, in the NWMRIO, a households sector is exogenous to the
processing matrix. It is included as indistinguishable portions of
the value added row and the final demand column., The’disadvantage of

such an arrangement is that the income effects of an output change

" are precluded from the impact estimates; thus somewhat understating

impacts.
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Gross Quiput Estimates

After aggregating and disaggregating sectors of the three exis-
ting state I-0 models to the chosen 26 sector pattern, the next step
was to update sectoral output figures to 1972. The 1972 Washington
model required no such updating. The Oregon secioral output es-
timates were updated from 1963 to 1972 and the Idaho output figures
updated from 1967 to 1972 using indices computed from several sources.
Indices were used in most cases to update ocutput figures, rather than
attempting to find actual gross output figures consistent with the
I-0 definition of output. Value added from Census of Manufacture was
used most often as a source of indices (U.S. Bureau of Census, 1976).
Value added is probably the best available proxy for gross output.
Historical data from the OBERS projections of output and earnings
were used to estimate some indices (USWRC, 1972). As a last resort,
payroll figures From "County Business Patterns" were used as updating
indices (U.S. Bureau of Census, 1974). However, payroll changes are
as likely to reflect wage changes as output changes. The ouiputs of
gas and electric utilities were updated using BPA and trade asscciation
figures (BPA, 1972; ERS, 1973; U.S. Burceau cf Mines, 1972) (EEI, 1972).
Tables 2~5 to 2-7 show the original output figures, the updating
indgx, source of the index and estimated 1972 sectoral output

figures. In some cases, the output estimates were later modified




Table 2-5 Washington I-0 Model Aggregation Pattern and Initial Output Estimates, 1972 and 1985

Sector Sector Original 1972 Index 1985 Gross
Sector Gross for Output
Number Name Numbers Output 1985 Proijection
$Mill

1 Crops 1, 2, 4 g822,2 121 994,9
2 Livestock 3 353.56 115 406.6
3 Food Processing 6-11 1742.1 121 2107.9
] Textile and Apparel 12, 13 154,8 198 306.5
5 Mining 14 76.4 164 115.3
6 Forestry and Fisheries 5, 15 299.6 118 353.5
7 Lumber and Wood Prodects 16,17,19 1682, 4 150 2523.6
8 Plywood Manufacturing 18 353.2 150 523.3
9 Pulp and Paper Manufacturing 21-23 1017.5 172 1750.1
10 Chemicals 25,26 273.8 146 399.7
11 Petroleum Refining 27 588.0 100 588.0
12 Concrete, Stone, Clay & Glass 28,29 210.1 155 325.6
13 Iron and Steel 30 107.2 130 139.4
14 Nonferrous Metals 31 u6.5 110 51.2
15 Aluminum 32 860.2 100 860.2
16 Fabricated Metals 33-37 607.7 195 1185.0
17 Electrical Machinery 38 113.8 219 249,2
18 Aircraft and Aerospacsa 39 1861.8 155 2335.8
19 Other Manufacture 20,24,50-42 1194.4 155 1851.3
20 Transportation Services 43 1295.6 156 2021.1
21 Electric Utilities 4y 579.9 131 759.7
22 Natural Gas Utilities 45 220.0 89 195.8
23 Other Utilities 46 164.,0 156 255.8
24 Construction 48 2324,0 159 3695.2
25 Trade 49 4200.0 153 6426.0
26 Services 47,50,51 4746,3 200 9492.6

19




ons

972 _and_1985

eg g 1 18 4L DU f i
Sector  Sector Original 1963 Index Index 1972 gross Index 1985 Gross
Sector Gross for Output for Output
Number Name Numbers Output 1972 Source Estimate1 1985 _Projection
$Mill
1  Crops 3,4 410, 154 Cash receipts~ERS 631.4 110 685.5
2 Livestock 1,2 318. 156 Cash receipts-ERS 496.1 106 524.9
3 Food Processing 10 575. 178 Value added-Census 1050.0 123 1349.5
4  Textile & Apparel 11,12 36. 147 Payrolls-CBP 52.9 137 72.5
5 Mining 7,8 65. Actual Output 76.5 142 108.6
6 Forestry & Fisheries 5 28. 163 State Data 37.5 122 45,7
7  Lumber & Wocd Pds. 13,14,16,17 1058, 213 Value Added-Census 2253.5 146 3248.1
8 Plywood Manuf. 15 592. 156 Value Added-Census  923.5 146 1416.0
9  Pulp & Paper Manuf. 20-22 205, 255 Value Added-Census  540.0 153 862.3
10 Chemicals 2427 T1. 213 Value Added-Census  151.2 186 267.2
11 Petroleum Refining 28 14, 166 Payrolls-CBP. 23.2 100 23.2
12  Concrete, Stone & etec. 31,32 67. 186 Value added-Census  124.7 171 222.2
13  Iron and Steel 33 T2. 235 Payrolis-CBP 123.0 150 184.8
14  Nonferrous Metals pt. 34 Industry Reports 62.0 150 95.0
15  Aluminum pt. 34 79. 2 165.1 100 64,1
16  Fabricated Metals 35-44 285. 265 Value added-Census  765.1 191 1476.5
17  Electrical Machinery 4ys5-47 95. 98 Value added-Census 93.1 177 177.8
18  Aircraft & Aerospace bg 10. 190 Employment-CBP 24.7 155 37.3
19  Other Manufacture 18,19,23,29 255, 300 Value added-Census  385.0 190 688.5
22 Natural Gas Util, pt. 57 314, 145 Ore. Util. Stat, 165.0 127 209.5
23  Other Utilities pt. 57 2 Th.6 143 104.7
24  Construction 9 275. 250 Value Bldg. Permits 687.5 170 1167.7
25  Trade 58 1289, 185 Retail Sales 2384.6 157 3614.8
26 Services 55,56,59-65 2026, 238 Receipts-Census 3100.0 214

1May differ from figures in appendix tables and due

MRIO table balancing.

to subsequent adjustments during

Oregon Sector employment x Washington Output per worker = estimate of Oregon output.

6799.0

29



Table 2-7 Idaho I-0 Model Aggregation, Initial Qutput Updating and Projections, 1972 and 1985

Sector Sector Original 1963 Index Index 1972 gross Index 1985 Gross
Sector Gross for Output for Output
Number Name Numbers OQutput 1972 Source Estimate1 1985 Projection1
$Mill
1 Crops 4.8 299.2 Farm income, states  459.9 120 551.9
2 Livestock 1-3 222.6 Farm income, states  445.5 110 490.0
3 Food Processing 37-50 763.7 179 Value added-Census 875.0 131 1166.2
4  Textile & Apparel N/A Shipmants-Census 6.3 145 9.1
5 Mining 11-29 109.2 Actual Output 106.2 106 112.6
6 Forestry & Fisheries 9 12.3 220 1Index from Sector 7 27.1 138 39.4
7 Lumber & Wood Prod. 51-53,55 352.7 220 Value Added-Census 775.9 167 1245.7
8 Plywood Manuf. 54 32.4 336 Value Added-Census 108.9 167 180.8
9  Pulp & Paper Manuf. 56,57 63.4 189 Payrolls-CBP 119.7 174 205.3
10 Chemicals 60-62 251.2 Shipments-Census 260.9 162 387.6
11 Petroleum N/A N/A N/A N/A N/A
12 Concrete, Stone, Clay
and Glass 63-65 19.3 172 Value added-Census 33.2 160 53.1
13  Iron and Steel N/A ’ N/A N/A N/A N/A
14 Nonferrous Metals 66-68 266.0 Value of Shipments 272.9 123 330.7
15 Aluminum N/A N/A N/A N/A N/A
16  Fabricated Metals 6972 37.7 186 Value added-Census 70.2 160 112.3
17  Electrical Machinery 73 43,3 200 No. rptg. units-CBP 86.6 177 151.3
18 Aircraft & Aerospace N/A N/A N/A N/A N/A
19  Other Manufacture 58,59, 7T4-76 56.6 211 Payrolls-CBP 119.3 160 188.9
20 Transportation serv 77 167.4 143 Payrolls-CBP 239.4 143 388.3
21 Electric Utilities 80 84,9 BPA and EEI 141.2 165 225.8
22 Natural Gas Util. 81 22.0 Gas Facts 75.8 147 118.14
23 Other Utilities 82 2.0 148 Payroll-CBP 2.9 143 .1
24  Construction 30-36 316.1 131 Payroll-CBP 414,19 147 564,7
25 Trade 83,84 422.3 139 Retail Sales 590.3 149 878.5
26  Services 10,78,79
85-90 362.1 179 _Payrpll-CBP 650,0 202 1300.0

1May differ from figures in appendix tables and due to subsequent adjustments during
MRIO table balancing

€9
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to assist in balancing the model. Therefore, the output estimates
in tables 2-5 to 2-7 may not agree with the output figures shown in
appendix tables A-1 and A-2, the complete MRIO tables, which take

precedernice over these preliminary estimates.

The 1972 gross output figures were, except for electric and
natural gas utilities, projected to 1985, using earnings and "gross
product originating" factors by stats and sector from series E of
OBERS projections (USWRC, 1972). Again, some later modifications in
the figures were required to facilitate row and column balancing.
The output of petroleum refining and aluminum refining were left at
the 1972 level for 1985 based on assumptions used by The Northwest
Energy Policy Project (NEPP). The siectric and natural gas utilities
output projection indices were also obtainad from early work of the
NEPP. The low 1985 Washington index of natural gas gross output is
_ explained by NEPP as a situation where natural gas is the most
expensive home heating fuel in all three staftes, but that increasing
eiectricity prices overtiake gas prices by 1985 in Oregon and Idaho,
but not in Washington, thereby making electricity more attractive
‘than natural gas (Charles Rivers Associates, 1678). The 1985 models
are expressed in 1972 dollars. The projected 1985 gross outputs are

also shown in Tables 2-5 to 2-T.
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Final Demand Estimates

In the process of constructing the 1972 Oregon and Idaho I-0
models, it was necessary to have updated estimates of 1972 final
demands. ‘Final demand estimates were made by using the percent final
demand was of gross outpuﬁ in the criginal I-0 modsls and then mul-
tiplying 1972 estimated gross output by this percent. Table 2-8
shows the 1972 final demand estimates. Many final demands, however,
were modified to varying degrees in the MRIO balancing process énd
therefore may not agree with those in ths completed tables, The 1972
final demand estimates for Washington were available from the
original model. The traditional final demand detail of households,
governmental purchases, capital formation and exports ‘were combined
into a total final demand figure. Final demand estimates were later
broken down into demestic or instate final demand and exports.
Exports were further broken into exports to the Northwest by state

and exports out of the Northwest.

Updating the Transactions Matrices

The next step in updating the Oregon and Idaho I-0 models to 1972
was to bring the transactions matrices up to the year 1972. A
computer version of the biproportional or RAS technique (LeComber,

1969) was used.
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Table 2-8 Total Final Demand Estimates, Oregon and Idaho, 19721

Sector Sector Oregon Idaho
Numbep Name 1972 1972
$Mill
1 Crops 454,6 221.2
2 Livestock 238.1 154.6
3 Food Processing 859.7 1037.6
y Textile and Apparel . 32.8 5.9
5 Mining 59.7 59.0
6 Forestry and Fisheries 4.9 .2
7 Lumber and Wood Products 1059.8 509.0
8 Plywood Manufacturing 1050.5 63.5
9 Pulp and Paper Manufacturing 371.1 113.1
10 Chemicals 16.8 134.9
11 Petroleum Refining 6.0 0.0
12 Concrete, Stone, Clay & Glass 61.1 7.3
13 Iron and Steel b42.3 0.0
14 Nonferrous Metals 56.1 216.4
15 Aluminum 135.0 0.0
16 Fabricated Metals b5, 4 31.9
17 Electrical machinery 4.5 81.8
18 Aircraft and aerospace 14.8 0.0
19 Other Manufacture 451.3 102.6
20 Transportation Services 464 ,1 54,3
21 Electric Utilities 172.6 57.4
22 Natural Gas Utilities 39.9 19.5
23 Other Utilities 54.1 1.1
24 Construction 295.6 391.7
25 Trade 1859.9 427.4
26 Services 3375.3 417.9

1May differ from figures in Appendix tables A-1 and A-2 due to
subsequent adjustments during MRIO table balancing.
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The biproportional method iteratively adjusts matrix rows and
columns to externally specified row and cclumn totals. For the
NWMRIO, the transactions matrix row totals for 1972 were estimated by
sector as the difference betwesen gross ocutputs and total final
demands. The 1972 column totals for Oregon and Idaho were updated to
1972 using the same sectoral indices used to update their respective
output figures. The Oregon 1972 row and cclumn totals were then
input into program NEWFLOW5 along with the 1963 transactions matrix
for Oregon. The 1967 Idaho transactions matrix was also input into
NEWFLOW with the 1972 estimated row or column totals. The new
NEWFLOW ocutput is a 1972 matrix of transactions compatible with
1972 row and column totals. Schneider describes the biproportional

technique (Schneider, 1965):

The RAS method alters original coefficients to achieve
consistency with projected matrix row and column sums for the
later (projected) year . . . for balancing out a table, once
the new row sums and column sums of the interindustry flows
have been specified. The procedure is fairly staightforward.
The 1947 coefficients are adjusted row by row, with factors
that eliminate the discrepancy between implied intermediate
demand and actual iantermediate demand for 1958. Then these
tentatively adjusted coefficients are multiplied, column by
column, by factors that eliminate the discrepancy between
tentatively implied intermediate input and actual intermediate
input for 1958. But this second set of factors has distorted
the equality of implied and actual intermediate demand, which
was established in step one. Thus, a row by row readjustment
must take place. And then a column by column peadjustment.
The iterations are repeated until an acceptably close
approximation of A* (some desired matrix) is achieved.

5A program which modified I-O transactions using the biopro-
portional metihod,
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An economic interpretation of the RAS adjustments can be
seen more easily if, instead of the matrix equation, the
equation of an individual element is written:

a*ij =Ty aij Sj'
Here it is clear that an individual coefficient is
subject to two effects, one effect (r;) uniform
along row i, and the cther effect (s;) uniform
along column j. The meaning of these effects was
suggested by the Cambridge Growth Project in the
following passage:

"We postulate two effects: (i) an sffect of substitution
(r.), measured by the extent to which commodity i has been
substituted for, or replaced by, other commodities as an
intermediate input into industrial processes; and (ii) an
effect of fabrication (s.), measured by the extent to which
commodity j has come tc Zbsorb a greater or smaller ratio of
intermediate to primary inputs in its fabrication.”

The output is in terms of net transactions - transactions of state

produced goods and services net of imports.

Forming the 1872 State I-0 Models

At this point in updating the Oregon and Idaho I-0 Models to
1972, we have 1972 gross outputs, total final demands and tran-
sactions. The next step is to provide the remaining parts of a

complete I-0 table such as exports, value added and imports.

Sectoral total final demand, estimated earlier, was at this point
separated intoc domestic final demand and exports. The separation was

based on domestic final demands share of output in the original I-0
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models. Domestic final demand is defined as consumption of state
produced goods and services. It is an aggregation of household
consumption, govermment purchases and capital expenditures. Program
FLOwé, along with estimates of domestic final demand and other data,
makes estimates of sectoral exports as difference between the sum of
intermediate demands plus final demands and gross output. In other

words, exports are used by program FLOW to balance the rows of the

I1-0 model.

Figures for the value added row were taken where available from
1972 census data. In other cases, value added figures were estimated
by using value added as a percent of its respective gross output in
the parent I-0 model and applying that percent to the 1972 output
figure. The 1972 Oregon and Idaho import rcws were also estimated
using percentage figures frém the parent I-0 models. Value added to
final demand and imports to final demand were alsc estimated using

proportions from the parent I-0 models.

Estimation of these numbers provided 21l of the input data needed
by program FLOW to form the complete 1972 state I-0 tables. Several
runs of program FLOW with intervening manual adjustments to output,
final demand, value added, imports or transactions were necessary to
get balanced state models. For example, energy purchases in the

transactions matrices were manually adjusted to comform to available

6A FORTRAN technique for updating and forming complete I-0 tables.
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published 1972 data. In addition, progrom FLOW makes some ad-
justments in row and column figures, to achieve row and column
balance., The program uses exports to balance rows and a row called
statistical error to balance cplumns. Therefore manual adjustments
required are usually minor. With the completion of this step, the
three 1972 state I-0 models were complete and ready to be

incorporated into the multiregional format.

Projecting the 1985 State I~0 Models

Many of the preceding steps were repeated in the process of
projecting the 1972 state I-0 models to 1985. The 1985 gross output
projections were described and listed in an earlier section.
Domestic final demands were projected to 1985 based on 1985 ocutputs
and using the 1972 final demand proportion of 1872 ssctoral gross
output. The 1972 state models, the projected 1985 output and final
demands were then input into program FLOW which updated and printed
the 1985 state transaction‘matrices. Value added and imports in most
cases are calculated for 1985 by program FLCOW as the 1972 proportion
of 1985 gross output. As with the 1972 state models, several
computer runs with intervening manual adjustments to gross output,
value added, imports or transactions were necessary to get balanced
1985 staté models. Consequently, direct or technical coefficients
will differ somewhat between 1972-1985., The 1985 models are ex-

pressed in 1972 dollars.
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The tasks remaining to complete the multiregional input-output
models were then to (1) determine the origins and destinations of
exports and imports by state, (2) estimate the sectors in each state
importing and exporting, and (3) fit the instate transaction sub-
matrices and import-export submatrices into the MRIO format and
balance the model; assure that all rows and columns equal respective

gross outputs.

Imports and Exports

The 1972 Washington import and export totals, by sector, were
available in the Washington table. 1Imports and exports for Oregon
and Idaho were estimated by program FLOW. The exports column of
final or finished goods is estimated by the program as any gross
output greater than the horizontal sum of intermediate output plus
domestic final demand. If the horizontal sum of intermediate output
plus domestic final demand is less than estimated gross output for a
sector, then the shertage is considered to be an import of finished

goods for the sector.

Finished imports are different from imports of unfinished imports.
Imports which are unfinished or intermediate goods and services for
further use in production are estimated by the program as a fixed

proportion of gross output.
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Once the state final export and impor£ columns and import rows
were available, the next task was to determine their respective
destinations and origins. Neither reliable nor comprehensive data on
the trading patterns of states exists (Thompson, 1974). One is left
with the choice of using what sparse data is available, or with using
some method to theorize what the trading patterns might be. Both
sparse data and theoretical methods were used to construct the NWMRIO

trade flows.

Probably the most usable (but somewhat cutdated) state trade data
available are the 1963 trade flows estimated by the Harvard Ecornomic
Research Project (HERP) (Waldenhaug, et.al., 1972). The HERP trade
flow estimates are for 79 goods among 44 regions of the U.S.

(usually states). Sectoral trade flows were aggregated from a HERP
trade flow data tape to the NWMRIO sector pattern for Washington,
Oregon, Idaho, and the rest of the U.S. combined. The resulting
trade flows show estimated 1963 exports and imports among the three
northwest states and a grouping of the rest of the U.S. These flows
were not used directly, but proportions of trade flows were used to
allocate the previously estimated 1972 and 1985 state exports and
imports between any one northwest state, the other two northwest
states and the rest of the U.S. For example, the proportions were
used to estimate Oregon exports tc Idaho, Washingten and the rest of
the U.S. The proportions were also used to estimate origins of input

imports for each state sector.
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Since HERP did not provide trade data for service sactors, a pro-
ability method was used to estimate interstate service sector trade

flows. The equation used was:

B L
EnW Inw

where Es is the exports of any northwest state (for the sector

under consideration, sector i), Enw is the total northwest regional
exports in sector i, I_ is the imports of a state for sector i, and
I, 1s total regional imports.” The left side of the equation
estimates the probability of a state providing services for regional

export. The right side estimates the probability of a state being a

- recipient of imported services. Multiplying values for the two sides

of the equaticn for sector i gives an estimate of the probability
that two northwest states will trade with each other. The trade
probability is then multiplied by the deollar value of a service of
sector i imported by a northwest state, and the results proportion-
ately deducted from the exports of sector i of northwest states. The
assumption here is that importing northwest states will obtain their
service imports from exporting northwest states before obtaining them
out of the region. After fulfilling Northwest import needs, any

excess exports are assumed to leave the region. If imports of

Thdapted from Davis and Lofting.




T4

services are not available in the Northwest, they are assumed to be
imported from outside the region. The basis of the assumpticn is
that it is more efficient to obtain services from adjacent states
than from more distant states. This technique is simplified in that
it does not explicitly consider distance as a factor in allocating
trade flows., A distance variable could be included in the equation
in more complex trading situations such as those involving several
states or where more accurate trade data would warrant using a

distance variable (Davis and Lofting, 1972).

The estimates of the service sectors input imports column (in
contrast to column estimatés discussed above) could not be allocated
in the same manner as final goods exports and imperts because no
offsetting export figures were available. The data available pro-
vided for no regional trading situation, and the import figures have
only a dollar value but are an unknown mix of goods and services.

It was necessary to assume that service sector input imports came
from outside the region., This assumption somewhat reduces regional

interaction, and multiplier values in the service sectors.

The completion of this step produced three columns cf "exports
to" and three rows of "imports from"™ for each state. Tables 2-9 to
2-14 show the state export and import values as well as their

estimated state destinations and origins. There may appear to be
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contradictions in Tables 2-9 to 2-14 because one would expect that
State A°s exports to State B could match B's imports from A. This
may not be the case in the tables. However, only the most reliable
portions of the data were used as input to the NWMRIO. The rest was
used only as backup in table balancing. The next section further
expands this discussion and lists the data used as input and that
used only for backup. These import-export estimates may nol always
agree with those in the MRIO transaction appendix tables A-~1 and A-2
because of subsequent adjustments during balancing process. Data in

tables A-1 and A-2 take precedence over those in tables 2-9 to 2-ik,

Import-Export Submatirices

The next task was to expand the export columns and import rows
into export and import submatrices, or to estimate with which of an-~
other state’s sectors a state trades. Exports to and imports from
the "rest of the world" were uot broken into trade submatrices, but
were listed in the MRIO table as part of final demand and final
payments. Data on state trading patterns are almost nonexistent at
the industry level of detail. Therefore, in order tc estimate the
import and export submatrices, it was necessary to assume that an
importing state imports goods and services in the same pattern as its
internal purchases and that an exporting state exports goods and

services in the same patftern as the internal purchases of the



Table 2-9 Washington Import Estimates by Origin, 1972 and 1985

1972 1985
Sector , Sector Total From From From Rest Total From From From Rest
Number Name _ . Imports Oregon _ Idaho Of world Imports Oregon  Idaho  OFf World
Millionz of 1972 Dollars
1 Crops §6.5 9.7 T 69.7 104,7 11.7 8.6 4.4
2 Livestock 67.3 24,5 4,8 37.9 T7.U 28.2 5.6 43.6
3  Food Processing 392,7 37.7 25.1 329.9 L484,0 46.5 31.0 406.6
4  Textile and Apparel 73.7 7.1 .1 64,3 146.0 18.5 o1 127.3
5 Mining 18.3 .5 0.0 17.8 30.0 .8 0,0 29.2
6  Forestry & Fisheries 8.2 0.0 0.0 8.2 11.3 0.0 0.0 11.3
7 Lumber & Wood Products 212.5 116.2 43.8 52.5 371.5  203.2 76.5 91.8
8 Plywood Manufacturing 69.6 38.1 14.3 17.2 105.7 57.8 21.8 26.1
9 Pulp and Paper Manuf, 228.5 38.6 8.5 181.4 399.6 67.5 14.8 317.3
10 Chemicals 51.7 1.7 .6 b9, 4 77.6 2.6 .8 T4.1
11 Petroleum Refining 435,3 1.7 0.0 423.5 437.2 11.8 0.0 425.4
12 Concrete, Stone, etc. 33.0 5.6 5 26.9 52,4 8.9 .8 42,6
13 Iron aud Steel 21.3 1.0 0.0 20.2 28.1 1.4 0.0 26.7
14  Nonferrous Metals 11.5 U .1 1.1 15.4 .3 1 14.9
15 Aluminum 385,0 C.0 0.0 385.0 385.0 0.0 0.0 385.0
16  Fabricated Metals 202.5 8.9 .2 193.4 395.5 17.4 U 377.7
17 Electrical Machinery 40.6 e 3 0.0 40.3 88.9 .7 0.0 88.2
18  Aircraft & Aerospace 875.8 1.7 0.0 374.0 1358.0 2.7 0.0 1355.3
19  Other Manufacture 426.5 12.4 ] §13.7 661.2 19.2 o7 641.4
20  Transportation Svs. 143.6 0.0 0.0 143.6 224 ,1 0.0 0.0 224.1
21 Electrical Utilities 33.4 0.0 0.0 33.4 43.9 0.0 0.0 43,9
22 Natural Gas Utilities 62.3 0.0 0.C 62.3 66.8 0.0 0.0 68.8
23 Other Utilities .1 0.0 0.0 4.1 6.5 0.0 0.0 6.5
24 Construction 603.7 0.0 0.0 603.7 959.9 0.0 0.0 959.9
25 Trade 234.7 0.0 0.0 234, 7 360.9 0.0 0.0 360.9
25 _ Services 315,71 0.9 0.0 315.4 634,5 0.0 0.0 634,5
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Table 2-10 Oregon Import Estimates by Origin, 1972 and 1985

1972 1985
Sector Sector Total From From From Rest Total From From From Rest
Number Name Imports Wash, Idaho Of world Imports  Wash, Idaho _Of Worild
Millions of 1972 Dollars
1 Crops 70.7 10.4 8.5 51.7 76.5 1.2 9.2 56.0
2 Livestock 132.6 15.4 14,2 103.0 140.1 16.2 15.0 108.8
3 Food Processing 150.6 15.4 5.3 130.0 193.8 19.8 6.8 167.2
y Textile and Apparel 20.4 3. 0.0 20.1 27.9 LU 0.0 27.4
5 Mining 16.4 3.1 0.0 13.3 23.3 4.y 0.0 18.8
6 Forestry & Fisheries 2.5 0.0 0.0 2.5 3.2 0.0 0.0 3.2
7 Lumber & Wood Products 150.1 37.2 20.6 92.3 222.4 55.1 30.5 136.8
8 Plywood Mapufacturing 108.6 26.9 14.9 66.8 162.4 40,3 22.3 99.9
9 Pulp and Paper Mfg. 41.9 3.4 2.0 36.4 67.8 5.5 3.3 58.9
10 Chemicals y.5 2.2 i 1.9 79.3 3.9 .7 Th. 7
i1 Petroleum Refining 8.3 A 0.0 7.9 8.u .4 0.0 8.0
12 Concrete, Stoane, etc. 13.4 A o2 12.8 24,2 o7 o 23.1
13 Iron and 3teel 14,4 0.8 0.0 13.5 27.2 1.6 0.0 25.6
14 Nonferrous Metals 31.7 10.0 0.3 21.4 49,2 15.4 .5 33.2
15 Aluminum 74.5 0.0 0.0 4.5 74.5 0.0 0.0 4.5
16 Fabricated Metals 245,2 12.7 .2 232.2 487.9 25.4 .5 h62.0
17 Electrical Machinery 25.7 .1 0.0 25.5 50.0 3 0.0 9,7
18 Aircraft & Aerospace 9.1 2.9 0.0 6.2 13.8 4. u 0.0 9.4
19 Other Manufacture 175.9 4,7 2 171.1 308.1 8.3 .3 299.5
20 Transportation Svs, 96,2 0.0 0.0 96.2 132.7 0.0 0.0 132.7
21 Electrical Utilities 25.0 0.0 0.0 25.0 45,1 0.0 0.0 45,1
22 Natural Gas Utilities 97.6 0.0 0.0 97.6 125.3 0.0 0.0 125.3
23 Other Utilities 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0
24 Construction 140,2 0.0 0.0 140,2 239.9 0.0 0.0 239.9
25 Trade 79.8 0.0 0.0 79.8 118.4 0.0 0.0 118.4
26 Services 3244 0.0 0,0 324,14 7103.3 0.0 0.0 703.3

LL



Table 2-11 Idaho Import Estimates by Origin, 1972 and 1985

1972 1985
Sector Sactor Total From From From Rest Total From From From Rest
Number Name Imports Oregon __Wash, Of world Imports Oregon Wash, Qf World _

Millions of 1972 Dollars

1 Crops 93.4 8.1 10.9 74.3 110.4 9.6 12.9 87.9
2 Livestock 7.2 18.9 5.2 23.1 49,0 19.6 5.4 24,0
3 Food Processing 168.0 6.0 19.8 142.1 205.4 T4 24,2 173.8
i Textile and Apparel 1.4 0.0 0.0 1.4 2.0 0.0 0.0 2.0
5 Mining 31.4 .1 1.4 29.8 32.7 .1 1.5 31.1
6 Forestry & Fisheries 14.3 0.0 0.0 14,8 21.3 0.0 0.0 21.3
7 Lumber & Wood Products 241.5 7.0 41.8 192.7 375.3  10.9 64.9 299.5
8  Plywood Manufacturing 23.7 T 4,1 18.9 38.0 1.1 6.6 30.3
9  Pulp and Paper Mfg. 56.1 2.3 15.5 38.2 94,5 4,0 25,2 64.3
10  Chemicals T71.1 2.7 10.6 57.8 103.9 3.9 15.5 84,5
11 Petroleum Refining 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12  Concrete, Stone, ete, Tt o1 .1 6.8 10.5 .2 W2 10.1
13 Iron and Steel 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14  Nonferrous Metals 143.2 N 84.9 57.8 171.9 5 101.9 69.4
15 Aluminum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16  Fabricated Metals 30.3 1.5 2.7 26.0 48,2 2.4 4.y 1,4
17  Electrical Machinery 39.1 .1 .3 38.7 68.1 .2 .5 67.4
18 Aircraft & Aerospace 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0
19  Other Manufacture 51.6 o T 1.4 49,5 81,2 1.0 2.2 77.9
20  Transportation Svs, 58.1 0.0 0.0 58.1 77.9 0.0 0.0 77.9
21 Electrical Utilities 7.6 0.0 0.0 7.6 11.5 0.0 0.0 11.5
22 Natural Gas Utilities 45,1 0.0 0.0 45,1 70.3 0.0 0.0 70.3
23 Other Utilities o2 0.0 0.0 .2 .3 0.0 0.0 .3
24 Construction 132.9 0.0 0.0 132.9 178. 4 0.0 0.0 178.4
25 Trade 101,2 0.0 0.0 101.2 149.3 0.0 0.0 149.3
26 Services 91.4 0.0 0.0 91.4 182.0 0,0 0.0 182.0
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Table 2-12 Washington Export Estimates by Destinations, 1972 and 1985

1972 1985
Sector Sector Total To To To Rest Total To To To Rest
Number Name Exports Oregon Jdaho Of world Exports Oregon Idaho Of World

Millions of 1972 Dollars

1 Crops 480,2 h9,9 15.4 414,.9 584,2 60.7 18.7 504.7
2 Livestock 31.6 3.6 2.8 25.2 23.1 2.6 2.1 18.4
3 Food Processing 823.8 133.4 79.1 611.2 991.6 160.6 95.2 735.8
b Textile and Apparal 115.1 6.6 .9 107.6 231.3 13.2 1.8 216.3
5 Mining 12.5 9.7 .8 1.9 29.7 23.1 2.0 4,6
6 Forestry & Fisheriles 13.1 0. 6.1 7.2 0.0 0. 0. 0.0
7 Lumber & VWcod Prds- 1079.3 2.1 6.5 1070.7 1594.2 3.2 9.6 1581.4
§  Plywood Manufacturing 276.7 0.0 0.0 276.7 10,2 0.0 0.0 410.2
9 Pulp and Paper Mfg. 759.0 12.1 12.1 T34,7 1331.0 21.3 21.3 1288.4
10  Chemicals 66.1 3.1 4.4 52.6 86.3 4.5 6.3 75.5
11 Petroleum Refining 248,17 23.4 17.2 208.2 171.4 16.1 11.8 143.5
12 Concrele, Stone, etc, 10.4 A o1 9.9 17.6 .6 .1 16.8
13 Iron and Steel 36.0 5.4 1.6 29.0 19.5 2.9 .8 15.7
14  Nonferrous Metals 38.0 2.0 1.1 34,8 38.2 2.6 1.4 43,6
15 Aluminum 719.1 0.0 1.7 T17.4 703.0 0.0 2.1 700.9
16 Fabricated Metals 311.3 32.4 17. 1 261.8 699.7 72.8 38.5 588.4
17 Electriecal Machinery 74.9 1.6 AU 72.9 171.2 3.6 1.0 166.6
18 Aircraft & Aerospace 1393.1 100.3 11.1 1281.6 2157.7 155.3 17.3 1985.1
19  Other Manufacture 542,2 24,4 8.1 - 509.7 835.6 37.6 12.5 785.5
20  Transportation Svs. 612.5 0.0 45,1 567.4 968.6 0.0 0.0 968.6
21 Electrical Utilities 38.5 0.0 «3 38.2 8.2 0.0 0.0 8.2
2z Natural Gas Utilities 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 Other Utilities 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25 Trade 1114.0 0.0 0.0 1114.0 1696.6 0.0 0.0 1696.6
26 Services 456,6 21.9 0.0 434,7 1329.4 0.0 0.0 1329.4
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Table 2-13 Oregon Export Estimates by Destination, 1972 and 1985

1972 1985
Sector Sector Total To To To Rest Total To To To Rest
Number Name Exports Wash, Jdaho  Of world Exports _Wash, Idaho Qf World
Millions of 1972 Dollars
1 Crops - 4o24,8 51.4 14,9 358.5 433.6 52.5 15.2 365.9
2 Livestock 227.9  104.8 69.7 53.3 195.6  90.0 59.8 45,8
3 Food Processing ‘ 394.4 121.1 15.4 257.9 532.6 163.5 20.8 348.3
4  Textile and Apparel 16.3 6.1 o1 10.1 19.6 7.3 .1 12.1
5 Mining 60.1 ba2.7 1.1 16.2 80.6 57.3 1.5 21.8
€ Forestry & Fisheries 3.1 0.0 1.4 1.7 0.0 0. 0. 0.0
7  Lumber & Vood Prds. 1190.4 11.9 1.2 1177.3 1680.5 16.8 1.7 1662.0
8 Plywood Manufacturing 758.0 0.0 0.0 758.0 1129.0 0.0 0.0 1129.0
g  Pulp aud Paper Mfg. 372.8 36.5 3.0 333.3 599.8 58.8 4,8 536.0
10 Chemicals 76.7 9.6 4.0 63.1 146.3 18.3 7.6 120.4
11 Petroleum Refining 1.3 1.0 0.0 <3 0.0 0.0 0.0 0.0
12 Concrete, Stone, etc. 26.1 10.0 .3 15.8 59.1 22.6 .6 35.9
13  Iron and Steal 2.1 4 0.0 1.7 0.0 0.0 0.0 0.0
1 Nonferrous Metals 46.2 2.3 0.0 43,8 69.2 3.5 o1 65.6
15 Aluminum 130.6 0.0 .3 130.3 117.0 .3 0.0 116.7
16  Fabricated Metals 278.6 38.2 8.9 231.5 622.4  85.3 19.9 517.2
17  Electrical Machinery 55.0 2.4 .2 52.4 109.8 4,8 o3 104,6
18  Aircraft & Aerospace 15.5 2.8 o1 12.5 23.3 4,3 .2 18.8
19  Other Manufacture 439.9 59.4 5.3 375.2 760.7 102.7 9.1 648.9
20 Transportation Svs. 103.6 0.0 7.6 95.9 80.2 0.0 0.0 80.2
21 Electrical Utilities 7.0 0.0 el 6.9 16.8 0.0 0.0 16.8
22 Natural Gas Utilities 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 Other Utilities 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24  Construction 283.1 0.0 0.0 283.1 503.4 0.0 0.0 503.4
25 Trade 304,.7 0.0 0.0 304.7 338.2 0.0 0.0 338.2
26  Services 9.0 0,0 0,0 0.0 674, 7 0.9 0,0 674,17
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Table 2-~1U4 Idaho Export Estimates by Destination, 1972 and 1985

1972 1985
Sector Sector Total To To To Rest Total To To To Rest
Number _Name Exports Oregon Wash, = Of world Exports Oregon Wash, _ Of World
Millions of 1972 Dollars
1 Crops 234,0 24.6 17.5 191.9 275.9  29.1 20.8 227.0
2 Livestock 162.9 16.4 15.3 1371.1 140.7 14,2 13.2 113.3
3 Food Processing 687.2 33.7 92.8 560.7 837.0 41,0 113.0 683.0
4  Textile and Apparel 5.9 0.0 .2 5.6 8.6 0.0 4 8.2
5  Mining 61.7 .1 .1 61.5 58.3 0.0 o1 58.1
6 Forestry & Fisheries 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 Lumber & Wood Products 526,2 2.6 .7 508.8 8uyL.8 h. 2 23.6 816.9
8  Plywood Manufacturing 66.6 0.0 0.0 66.6 112.4 0.0 0.0 0.0
9  Pulp and Paper Mfg. 103.7 16.5 12.2 75.0 181.7 28.9 21.4 131.4
10  Chemicals 190.6 12.0 18.1 160.5 286.5 18.0 27.0 241.2
11 Petroleum Refining 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12  Concrete, Stone, etc. 4,6 U .6 3.6 20.7 1.7 2.6 16.4
13 Iron and Steel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 Nonferrous Metals 221.4 2.0 3.5 215.9 267.8 2.4 4.3 261.1
15 Aluminum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16  Fabricated Metals 9.2 o2 A 8.5 26.0 T 1.1 24,1
17 Electrical Machinery 77.2 0.0 0.0 77.2 134,77 0.0 0.0 134,7
18 Aircraft & Aerospace 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19  Other Manufacture 80.7 2.0 5.2 73.4 128.3 3.2 8.3 116.7
20 Transportation Svs, 0.0 0.0 0.0 0.0 2.2 0.0 0.0 2.2
21 Electrical Utilities 0.0 0.0 0.0 0.0 6.1 0.0 0.0 6.1
22 Natural Gas Utilities 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 Other Utilities 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 Construction 113.7 0.0 0.0 113.7 120.6 0.0 0.0 120.6
25 Trade 11.4 c.0 0.0 11.4 31.9 0.0 0.0 31.9
26 __Services 17,8 5.1 0.0 112.1 307,6 0.0 0.0 307.6

18



82

receiving state. For example, if, in Oregon, three percent of all
crop sector purchases were purchases of electricity, then it is as-
sumed that Oregon crop sector imports from Washington would be made
up of three percent electricity purchases. The shortcomings of the
assumption should be evident and demonstrate a major weakness of the
techniques and model. Nevertheless, an alternative method of
estimating sectoral makeup of interstate trade is not apparent in

current literature and is beyond the scope of this study.

Export and import submatrices were estimated by multiplying
import rows by the importing state direct coefficient matrix, thus
creating import submatrices., A somewhat different procedure was
necessary to estimate export submatrices. The interindustry trans-
actions of a receiving state were first divided horizontally by
respective sectoral gross outputs to create a matrix of output or
sales coefficients. This resulting matrix was then multiplied row by

row by the respective export figures to create export submatrices.

Each diagonal trade submatrix in the MRIO matrix represents at
the same time exports (sales) and imports (purchases). Each trade
submatrix was estimated from an exports as well as from an imports
approach as mentioned earlier. Six of these submatrices were used as
input to the MRIO aud the remaining six were used only as backup in
balancing the MRIO. The four submatrices representing Washington’s

imports from and exports tc Oregon and Idaho were used because of the




83

greater reliability of both the Washington export and import vectors
on which the four submatrices are based, and the submatrices showing
Idaho imports from Oregon and Oregon imports from Idaho were used.
Import submatrices were chosen over export submatrices because the
import estimates on which they are based may be more reliable than
the export estimates. The six trade matrices used only as backup for
MRIO balancing were: Idahc exports to Oregon, Idaho exports to
Washington, Oregon exports to Washington, Oregon exports to Idaho,

Oregon imports form Washington and Idaho imports from Washington,

Balancing the NWMRIQ

A balancing process is required to assure that rows - interstate
and interstate sales, exports and domestic final demand add horizon-
tally to equal gross output in each sector and to assure that columns
- intrastate and interstate purchases, value added and imports sum
vertically to equal sectorazal gross ocutlay. Ncw that the state sub-
matrices, trade submatrices and all other components of the MRIO are
available, they must be fitted into the MRIO format and balanced as a
group. In the row and cclumn balancing process, one must choose
which components of the MRIO will be modified and which components
will not be adjusted. Due to the already présent uncertainties
introduced into the trzde submatrices from the assumption concerning

distribution of imports and exports among sectors, adjustments in
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these submatrices would be more appropriate than in the three state
transaction submatrices which are based on more reliable techniques.
Adjustments of individual entries in the trade submatrices were made
based on the six backup trade matrices mentioned earlier. Adjust-

ments to final demand, value added, imports, or gross output were

~ based on the reliability of the data source. To illustrate, adjust-

ments were not made in value added figures when they were taken from
U.S. Census Sources. However, value added or imports based on less
precise techniques such as proportions taken from other I-0 models

were adjusted as necessary.

Columns were first balanced to total within about five percent of
the respective gross outputs. Then rows were balanced to make them
equal to respective gross output figures. This, of course, disturbed
some column balances, which were readjusted. Since this MRIO is
based on secondary data, it would be specious to pretend that the
model is perfectly balanced or without error, Therefore, a row
designated "statistical errcr" was reserved along the bottom of the
table in final payments as a place to list small unaccounted-for
differences in columm totals and a column was reserved in the final
demand portion of the table to list small discrepancies in row
totals, It was then not necessary to adjust row and column totals
to complete balance, Entries in the error vectors were kept to a

minumum - generally below five percent of gross output. It was also
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necessary to include several dummy eantries of .01 in the blank rows

and columns of the Idaho portion of the MRIO to assure that the

matrix would avoid being singular and hence unable to invert.

The final step in balancing, and an excellent step toc assure
internal mathematical consistency of the model, was to multiply the
inverted transaction matrix by total final demand using Program RUTH
to see that the product equaled gross output. The 1972 and 1985
models both met this criterion. However, this step cannot coffset the
fact that the model is a compilation of data from several sources
which have been assembled to represent regional trade flows, Even
though the model "balances™", it may still contain considerable error

which is passed on to the results and conclusions.

Empiovyment Coefficients

One requirement of the analytic system devised for this study was

that it provide estimates of employment changes resulting from alter-

- native output levels. Multiregional I-0 models are amenable to this

use through the use of employment coefficients. Employment co-

efficients as used in this study relate the level of output by s=ctor

to employment in that sector in a linear fashion. They express en-

ployment changes as man-years of employment per million dollars of

gross output. 1In Table 2-15, employment coefficients for 1972 and



Table 2-15 Sectoral emplayment Coefficients, Northwest States, 1972 and 1985

Washington Qregon Idaho
Sector 1972 1985 Sector 1972 1985 Sector 1972 1985
Nunmbep Number Number
Man years/Mill $ Output

1 51.34 36.58 27 45,90 32.99 53 53.09 35.98
2 51.16 33.37 28 38.94 28.73 54 36.54 27.02

3 16.01 14,99 29 23.81 18.60 55 18.03 15.35

Yy 46.51 30.83 30 105.86 92.41 56 63.49 60.u44

5 35.99 33.07 31 30.51 29.61 5T 30.96 42,74

) 8.34 12.59 32 37.33 37.42 58 11.07 10.91
T 248,43 14,96 33 22.71 14.09 59 15.28 9.27
8 23.85 17.87 34 26.98 16.19 60 24.08 14,12

9 17.89 10.11 35 17.57 11.83 61 9.19 7.06
10 20.82 18.76 36 13.89 11.23 62 6.13 6.71
11 2.72 2.72 37 25.86 25.86 63 0.0 0.0
12 27.13 22.27 38 27.26 23.18 64 33.13 33.89
13 31.72 31.72 39 33.28 35.15 65 0.0 0.0
14 40,86 48.43 Lo 24.19 25.64 66 4,76 5.14
15 9.88 12.55 41 10.29 16.26 67 0.0 0.0
16 29.78 27.01 42 24,05 19.98 68 22.79 48.08
17 51.84 38.32 43 105,26 103.49 69 8.08 10.90
18 22.24 21.36 uy 4o, u8 by, 91 70 0.0 0.0
19 27.63 26.98 us5 35.69 30.89 71 52.89 55.76
20 37.08 26.84 L6 30.58 25.59 72 30.51 30.33
21 11.73 9.91 47 16.61 . 10.91 73 17.60 15.45
22 5.45 6.23 48 11.05 10.10 T4 9.16 8.23
23 7.23 b,77 49 11.00 9.09 75 163.79 162.68
24 24,51 24,46 50 84,29 57.65 76 42.79 51.31
25 71.56 67.37 51 90.93 85.85 77 112.30 130.06
26 65.43 51.69 52 70.05 49,19 78 93.51 83.73

98
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1985 are shown for all 78 sectors of the MRIO. When used for
employment impact analysis, they show the backward linked or input
related change in employment in all sectors in response to a change
in final demand in one or several sectors. The employment figures
were taken from 1972 data compiled by and projected to 1985 by the

Bonneville Power Administration.

The coefficients were calculated by‘dividing BPA sectoral employ-
ment estimates by sectoral gross output estimates in the base and
projected years, Hence differences in the coefficients in any given
sector over the 1972-1985 time period are a rough approximation of
technological change. In most cases, the 1985 coefficients are lower
than their 1972 counterparts, indicating a less labor intensive

economy in the future.

MRIO Application

The general procedure for application of an I-0 model as a tool
to measure economic impacts isrto introduce some change in the final
demand of one or several sectors and multiply the change by the in-
verted transaction matrix to obtain the estimated output changes in
all sectors of the model., Proper use of an I~0 model to measure
impacts involves several steps. A physical effect, such as an in-
crease in crop output, must be transformed into an economic effect

= in terms of dollars over a one year period of time. This is a
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manual procedure done cutside the model. It must then be determined
where this economic effect will first be felt in the economy - and in
what form. An increase in crop output for example, may initially be

felt as an increase in crop sector ocutput. However, one must be

careful at this point. An increase in crop cutput may be exported,

which makes it sz change in final demand, or it may be used as a
substitute for inputs presently imported in which case interindustry
transactions should be changed to reflect this import substiﬁution.
Once the industry of initial impact and the type of output change is
identified, the change must be introduced into the I-0 model as a
change in'final demand ~ not as a change in output, This is a re-
quirement of the I~-0 algorithm which is designed to react to demand
changes. Detailed application directions for I-0 models are beyond
the scope of this study but are well covered in a publication of

USDA’s Economics, Statistics & Cooperatives Service (USDA, 1978).

Model Limitations

Some limitations of the NWMRIO have been mentioned in other
sections - they are reviewed here and others noted, Most limita-

tions stem from using secondary data for model construction.

A significant limivation of input-output systems is linearity of

its equaticns, Input-cutput technical relations are assumed to
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extend in a straight line manner without regard to scale economies,
price changes, substitution of inputs or the availability of inputs.
This is, of course, not the case in the real world. Substitutions,
price changes, and input limitations do occur. Nevertheless, it can
be assumed that the linear relations in an I-0 model are applicable
within a limited range. Therefore, small changes in final demand

should be introduced into an I-0 model.

Input-output shows the indirect economic outputs from what are
called backward linkages. That is, they show the inputs behind or
supporting production of a unit of output pricr to itz entering
final demand. Multipliers, as used in this study, do not auto-
matically show forward linkages after production is complete. For
example, the indirect economic impacts of an increase in crcp pro-
duction will show backward linked impacts (purchases) in fertilizer,
machinery, labor, etc., but not forward linked impacts {(after the
crop is sold) such as transportation, storage, processing, and re-
tailing. However, in this study, major agricultural fcrward links
are manually introduced into the model., Furthermore, I-0 will not
show changes in the structure of the economy, such as diversification

or externalities, as a result of large produchtion changes.

Most of the data in the NWMRIO are not available through pub-

lished scurces, so rigorous verification of the mcdel is difficult.
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Based on prior experisnce with I-0 application and on comparisons
with the Washington model, the NWMRIO model appears to give reason=-
able results., The Washington portions of the 1972 model are quite
dependable since they are based primarily on survey data and were
constructed by an experienced staff. The Oregon and Idazho portions
of the model appear reasonable, but certainly are not as reliable as
the Washington portion because they are based only on secondary data
and on computational techniques. The import and export submatrices
are based on the outdated HERP data and on theoretical methods, but
appear to perform adequately in estimating interstate impacts., The
1985 model is, of course, less reliable than the 1972 model due to
the uncertainties of projecting into the future. Overall, the models
are judged suitable for decision makiag on a broad or macro-level
since they give a direction and general magnitude of esconomic and
spatial impacts. They are not appropriate for single industry nor
for micro-level matters. As far as describing the buying and selling
patterns of the Northwest, the models may show general patterns, but
are certainly not precise. In fact, the author is reluctant to
release the export and import submatrices bescause the preceeding

caution is likely to be ignored and the models misused.

- There is not agreement among econcmists on the credibility of
input-output models constructed from secondary data. Many econcmists

construct and apply only primary data-based models. Probably a
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greater number utilize secondary data models because they consider
them adequate for broad level planning studies and because they are
markedly less expensive to construct., Both sides of this issue are
represented in two papers which empirically tested primary versus

secondary data models,
Schaffer and Chu conclude that:

In themselves the nonsurvey methods may prove useful
supplements to survey studies. But it zeems that, at the
moment, there is still no acceptable substitute for a good
survey~based study (Schaffer and Chu, 1969).

On the other hand, Boster and Martin conclude thab:

On the basis of both statistical analysis and pro-
Jection comparisons, it cannot be argued that the more
aggregative components of either model are "better" than
the aggregative components of the cther.

If, as is usually the case in regional interindustry
analysis, one is interested in the overall structural view
of the economy and the interdependent relationships resulting
therefrom, rather than individual input-output coefficients,
a model developed from secondary data sources is quite
adequate and vastly less expensive than a model developed
from primary data. Thus, tc the extent that policy ques=-
tions can be answered from less expensive secondary data
source studies with reasonable assurances of reliability,
decision-makers would be wise to spend those resources that
would have been spent on primary data procurement on other
matters of importance (Boster and Martin, n.d.).

Secondary data I-0 models require markedly less time and funds to

construct than primary data I-O models, but at the expense of pre-
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cision. Primary data I-O models, however, are essential where pre-
cision of results is required. Business decisions at thea level of

the firm, for example, should not be made on the basis of secondary
data I-0 models., Primary data models are required in order to con-
struct secondary data models. Primary data models and techniques to
construct I-0 models from secondary data have made it possible to
construct secondary data models for substate and multistate areas

and, consequently, have permitted regicnal economic analysis which
otherwise would not have been possible. The place of secondary data
models in economic analysis would appear to be in broad level analysis
where general trends and magnitudes of impacfs are sufficient, such as
in policy or planning studies similar to this study. It is the
author’s conclusion that both types of I-O models are useful - and

credible ~ when applied and interpreted properly.

The Northwest Multiregional Input-Output Tables

Tables A-1 and A-2 in Appendix A show the 1972 and 1985 trans-
actions as estimated in this study. Each table is composed of nine
separate sections - three in-state transaction submatrices and =ix
trade submatrices. These nine submatrices can be arranged into the
multiregional format by using the small diagram in the upper left

.corner of each page as a guide. When arranged in MRIO form, the first

26 rows and columns show Washington transactions. The second set of
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26 sectors (27-50) represent Oregon transactions and the third set of
26 (53-78) show Idaho transactions. Trade submatrices are not shown
for 1985, even though they were developed, because the data are pro-
Jected and based only on theoretical techniques. They are highly

speculative,

Rows of the tables show interindustry sales, exports, and final
demand just as in a2 conventional single area I-0 model., Columns show
interindustry purchases, imports, and final payments. Transactions

are in millions of 1972 dollars in both sets of tables.
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III. ANALYSIS

When man uses water in upstream reaches of a drainage basin, that
use may impair other uses of the water downstream. Impairments may
be due to water quality or quantity changes brought on by the up-
stream use, Such effects are offen called externalities or "spill-
over™ effects. There are such spillover effects in the Columbia
River drainage. When Columbia Basin water is diverted to irrigate
crops, it reduces flow at all downstream points. In this study, the
downstream water related service under consideration is hydroelectric
generation which is reduced by upstream irrigation depletions. The
amount and significance of the reduction depends on the time of year

and the amount and place of upstream depletion.

This chapter describes how data on the primary or initial effects
of upstream irrigation and downstream hydroelectric generation were
obtained and adapted for use in the MRIO model. The next chapter dis-

cusses and displays results of the analysis.

Use of the I-0 model, as most economic models, requires that a
physical change be expressed in dollars. Consequently, the problem
in this analysis is one of expressing in dollars the additional crop
output resulting from increased water diversion and expressing in
dollars the effects of impaired downstream hydroelectric generation

on the aluminum industry. The downstream hydroelectric generation
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losses are taken a step beyond the value of electricity lost and
shown as a dollar value of aluminum output lost. This step is re-
quired because electricity is only an intermediate service, used
heavily as an input in aluminum production., Aluminum is a "final"
or end product exported from the region. 1In addition, since the
aluminum industry buys interruptible electrical energy, it is the
first regional industry to be affected by reductions in available.

power,

Crop value figures and resulting downstream hydroelectric re-
ductions are taken from the Columbia River and Tributaries (CR&T)
study and modified for analysis in the NWMRIO model. The objective
of this study is to extend the CR&T values ons step further - to

estimate the indirect eccnomic impacts on the three state region.

The CR&T Study

Since much of this analysis is based on data and results of the
Columbia River and Tributaries (CR&T) study, it is useful at this

point to summarize some of the methods and assumptions of that study.

Three levels of irrigated acres were evaluated by the CR&T study;
the 1970 level, a year 2020 OBERS C level and a 2020 state choice
level. The effects on several water related services wers evaluated

in the CR&T study based on the difference between 1970 irrigated
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acres and the two alternative levels of 2020 irrigated acres,
However the CR&T analysis emphasizes agriculture and hydroelectric
effects., A summary of relevant irrigation assumptions of the CR&T

study are:

(1) Future irrigated areas will be located primarily in the
upper and middle Snake plains of Idaho, in the Big Bend area
of Washington and in the Horse Heaven Hills-Umatilla and

Boardman areas of Oregon and Washingtoa (Figure 1-1).

(2) Surface water would be the major source of future irrigation

water,

(3) The 1970 crop mix is based on the irrigated crop figures
from the 1969 census of agriculture and is assumed to remain
about the same in 2020 gxcept for a more intensive crop mix
in the Big Bend, Umatilla, Bruneau and Palouse-Lower Snake

areas.

(4) Only crop output increases are considered in this study.
Livestock output increases from additional irrigation are

not input to the analysis.
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(5) The per acre depletion rate is held constant throughout the

basin at about 2.8 acre feet per acre per year (USCE, 1976).

Irrigation Effects

The CR&T study contains estimates of irrigated acres in the year
2020 and electric power losses due to increased upstream irrigation.
The staff which developed and analyzed data for that study provided

1985 estimates fer the present study (Olsen, 1977).

The CR&T 1970 base acreage data was used to represent 1972 in
this study. The base level of irrigated acreage as well as the 1985
and 2020 alternative levels are showr in Table 1-1 of Chapter I.
From a base of about 6.4 million irrigated acres in the study area in
the early 1970s, 7.3 to 7.6 million acres are expected in 1985 and
.9.5 to 10.3 million acres in 2020. The 0BERS alternative used by
CR&T approximate OBERS Series C projections., The alternative labeled
"State chbice" represents choices of the three individual states as to

future irrigated acreage totals.

Several calculations and adjustmernts were mads from the 19865
estimates to arrive at crop values suitable for analysis in the MRIO.

First, the base year totazl crop values for ths study area of each
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state were summed from subregicnal CR&T figures. The base year crop

values are:

acres  dollars
Washington 1,499,000 $ 465,757,100
Oregon 1,275,000 273,121,450
Idaho 3,657,000 646,498,220
Total 6,431,000 $1,385,376,770

The per acre crop values for 1985 were estimated from the base
year and 2020 subregional acreage values in the CR&T study and then
adjusted to 1972 dollars using indices of prices received by farmersa
rather than use the unusually high 1974 values in the CR&T study.
The estimated 1985 crop values per acre (expressed in 1972 dollars)
by state are: Washington - $370.956, Oregen - $237.77, and Idaho -
$195.33. Note that per acre crop values are highest in Washington,
reflecting specialty irrigated crops, and lowest ia Idaho, reflecting
more extensive agriculture. The 1974 Census of Agriculture, for
example, alsc shows a higher value per acre in Washington and a lower
value for Idaho (U.S. Bureau of Census, 1977). The per acre dollar
values were then multiplied by %fhe alternative projected crop acreages

by state to estimate 1985 crop values as follows.

8Indices of crop prices received by farmers 1967-1976 were:
1967=100, 1970=100, 1972=115, 1973=214, 19T74=213, 1975-201, and
1976=198 (USDA, various years).
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1985 OBERS acreage x value/acre State Value

Washington 1,833,000 $370.96 $ 679,969,680
Oregon 1,398,000 237.77 332,402,460
Idaho : 4,091,000 195.35 799,176,850
Total 7,322,000 $1,811,548,990
1985 State

Choice Acreage x value/acre = State Value

Washington 1,909,000 $370.96 $ 708.162.640
Oreagon 1,482,000 237.77 352,375, 140
Idaho 4,198,000 195.35 820,079,930
Total 7,589,000 $1,880,617,710

The next step was to subtract thes base year values from the 1985
total values so as to get the average 1972-1985 incremental state

values. The calculations were as focllows.

1985 OBERS state base year state
crop value less crop value = Incrementai value
Washington $679,969,680 $465,757, 100 $214,212,580
Oregon 332,402,460 273,121,450 59,281,010
Idaho 799,176,850 646,498,220 152,678,630
Total $426,172,220
1985 State Choice base y=zar sta%e
crop value less crop value = Incremental value
Washington $708,162,640 $465,757,100 $242,405,540
Oregon 352,375,140 273,121,450 79,253,690
Idaho 820,079,930 646,498,220 173,611,710
Total $495,270,940

The calculations indicats that the OBERS level of 1985 crop out-
put will be worth 426 million dollars more than the basas year value

in the study area. The state choicz level of crop output is worth
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495 million dollars more than the base year level. A warning con-
cerning these crop values which is expressed in the CR&T study, should
be repeated here. "Gross crop values and comparison thereof should
not be used as indicators of irrigation development feasibility"
(USCE, 1976). A primary reason for this warning is that neither land
development costs nor cost of production is considered in the CR&T
study, nor in the present study. Land development for irrigation is
very expensive and may preclude new irrigation development in all

but years of favorable crop prices. Prices of production inputs also
markedly influence land development feasibility. Therefore this
analysis implies nothing about new irrigation feasibility. It merely

assesses the output and employment impacts of irrigation development.

The 1972-1985 incremental crop value estimate is analyzed in the
the MRIO with a portion of the output going for export and part being
sold to regional food processing with a consequent increase in food
processing output. The calculations and analysis used to arrive at
the amount sold to food processing is a way of manually using the
MRIO to consider some forward linked impacts of irrigation develop-
ment. This was necessary because omission of the step would assume
that all crop production was exported (which it is not) and as a
result only the backward linked impacts of crop production would

result from MRIO analysis.
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The pertions of the crop value in each state going to export and
to food processing can be estimated from the 1985 MRIO table. In
each of the three states’ crop sectors, the sales row shows crop
sales to food processing, exports and all other uses. For example,
Appendix Table A-2 projects that in 1985 the Washington crops sector
will produced $822.2 million worth of output and that $175.5 million
worth will be sold to Washington food processing. In cther words, 21
percent of Washington crop output will be sold to food processing in

Washington.9

Similar estimates were obtained for Oregon and Idaho
as shown in the calculations below. Any crops not sold to food pro=-
cessing were assumed to be exported from the region or used in do-
mestic final demand. The MRIO shows, however, that some crops were
sold to the livestock sector and very minor amounts to a few other

sectors. These sales were not considered. Nevertheless, the analysis

technique depicts the general situation. Calculations for this step

of the analysis were as follows:

1972-1985 Percent Amount s0ld Remainder
State crop crop ocutput sold to scld to food for final
Alternative Increment x food proc = processing demand export
$Mill $Mill $Mill
Washington
OBERS 214.2 .21 45,0 169.2
State choice 242.4 .21 56.9 191.5
Oregon '
OBERS 59.3 .14 8.3 51.0
State choice 79.2 .14 111 68.1
Idaho
OBERS 152.7 .23 35.1 117.6
State choice 173.6 23 39.9 133.7

9The food processing sector of the MRIO is an aggregation of
crop, livestock, and fishery product processing., Therefore some
inaccuracies are inevitable by introducing only crops into food
‘processing in this analysis. See Chapter IV,
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The amount of crops exported is sasily dealt with in I-0 analysis
as an increase in final demand exports. The amount sold to food
processing, however, is more difficult to analyze. An increase in
sales of crops to food processing (conversely, increased purchasss of
crops by food processing) will increase the gross ocutput of food
processing. Methods of estimating this increase is an area of cur-~
rent debate in I-0 applicaticn. Detailed treatment of this debate
is beyond the scope of this study. Footnote ten discusses one
theoretical method of handling the problem, However, this method was
not used because of apparent conflicts with rzal world conditions.
Rather than developing or expanding somz existing or novel technique,
this study %took an empirical approach to the problem of estimating

output changes in respoase to interindusfiry transactiocn increzses.

1OState gross outputs for 1985 food processing could be divided ~
by their purchases from crops to obtain a factor to estimate the food

. processing output increases. For example, in ths projected 1985

Washington economy, for every dellar of crop sales to food processing
there is output of $9.92 of food processing oubput. The increassd
transaction could be multiplied by this factor to the sstimatz output
increase.

- This line of reasoning is in accordance with input-output mathe~
matics but presents problems from the standpcint of application and
real world economics. First, input-output models are constructed o
respond to demand changes., However, by assigning a porticn of crop
output increase to the crop-food processing fransaction and con-
sequently increasing food processing output, one is foreing a supply
increase on the model and assuming that it will be demanded. Even
though it is mathematically acceptable to increase foocd processing
output by 9.92 times crep-food processing transsctions in Washington
it is not certain that food precessing would actually zccommodate
this amount in a real world situation because it may not have the
capacity to process increasad input or bacauss Washington fecod
processing may not have a market share large enough to sell the
ocutput at a reasonable price. In view of these limitations the
analysis was not used.
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The food processing ocutput increase was taken from the I-0 models as
the difference between base year and 1985 food processing cutput.
The reasoning here is that the I-0 estimates of food processing
output changes are superior to any theoretical method of arriving

at the increase.

The incremental food processing gross output increases estimated

in the above analysis and used in MRIO analysis are as follows:

$Million
OBERS State choice
Washington 365.8 413.7
Oregon 299.5 317.5
Idaho 291.2 326.1

The state choice level of fcod processing increases are, of
course, larger than the OBERS level. The 1985 output increases
amount to about 22 percent over the 1972 level in Washington, 28

percent in Oregon, and 35 percent in Idaho.
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Electricity and Aluminum Effects

The problem of transforming a transaction change to a final
demand change doesn’t arise in analyzing the effects of upstream
irrigation on aluminum production. Aluminum is, for the most part,
exported from the region in the form of ingots or as processed stock.
Therefore, it is acceptable from theoretical as well as from a real
world point of view to analyze changes in aluminum output as changes

in final demand in the form of exports.

Upstream irrigation affects the hydropower system in two ways,
First, irrigation reduces flows which in turn reduce the generation
of electricity at downstream hydroelectric plants. Secondly, add-
~itional electricity is required to pump the irrigation water from tha
river and distribute it onto the land, thus increasing demands on the
system. This study, however, is limited to assessing the impact of

future irrigation water withdrawals on the power generation capability
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of the Columbia River hydropower system and does not assess pumping

requir'ements.11

The estimates of megawatts (MW) lost due to additional upstream
irrigation in 1985 was made by the CR&T staff interpolating from
1980-2020 data. These estimates are compatible with the crop value
estimates, in that they are a base year 1985 increment. An average
annual energy loss was used in this analysis because it more ac-

curately reflects aluminum electricity load patterns and because

11Hydr'opower' losses and pumping reguirements for electricity are
summarized in a volume by the Northwest Energy Policy Project
(Charles Rivers, 1978). It was estimated that diversions from the
river at Palisades dam in Wyoming cause downstream losses of 1573
Kwhr per acre foot. These values decrease downstream. Diversions st
Hells Canyon cause losses of 772 Kwhr psr acre foot, Chief Josecph,
734 Kwhr per acre foot, Wanapum, Y432 Kwhr per acre foot and Bonne-
ville 30 Kwhr per acre foot. Also included in the volume was a table
showing losses as well as pumping and distribution electricity
requirements and costs. This table is reproduced below.

Estimated Energy Lost per Acre Foot for Irrigation Water at
Several Rrojects

Location Hydro Power Energy Consumed2 Total Energ¥1
of Loss Pumping & Distributing Energy Cost
Diversion (Kwhr/A.F) (Kwhr/A.F (Kwhr/A.F) ($p.F)
John Day 228 735-1385 963-1613 27.07-46,57
McNary 288 605-1766 893-2054 24.,49-59,32
Ice Harbor 348 149-504 497-952 12.13-25.78
Grand Coulee 939 535-6u48 1478-1637 36.71-41.60
Palisades 1573, 500-17062 2073-%273___ 149.61-85,61

1Hydr‘opower' loss valued at 22 mills per Xwh, pumping electricity
at 30 mills per Kwh,

2Assumed range based on pumping and distributing energy reported
for other projects.
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it is a common term of measurement. Average annual energy is an
expression of the average output of a generating plant or average

usage over a one year period.

The alternative levels of irrigation in 1985 could causé a 230 to
290 MW loss, about 3 percent of the power generated for Bonneville
Power Administration in 1972 at Federal hydroelectric projects. This
loss is equivalent to about one quarter of the generation of an

average near term future thermal electric plant.

Similar to the food processing analysis, the task here is one of
manually adapting forward linked electricity impacts into the MRIO
algerithm. Electricity is an intermediate service., A reduction in
its output extends beyond the electric utility industry. The effect
extends or is transmitted to the users of electricity and their out-
put levels., This forward linked impact is easier to estimate than
that in food processing because there is a well defined relationship

between the use of electric energy and aluminum output.

The Northwest aluminum industry is primarily on interruptible
power, because of its contract agreements with the Bonneville Power

Administration, It is the first to have its electricity curtailed
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during a shortage. Therefore it is in the aluminum industry where

shortage of electrical energy is first felt in the region,

The average annual megawatt loss due to upstream irrigation as
estimated by CR&T must be transformed into tons of aluminum which is
then valued in dollars, Two alternative reaction estimates are made.
The first is based on the reaction of the Northwest aluminum industry
to the 25 percent curtailment of BPA electricity during the 1976 and
1977 water shortage. The second is based on a more direct electricity-
aluminum relationship where no alternative electricity is available.:
During the 1976-77 shortage, the national and regional aluminum in-
dustry appeared to be in a fairly stable position. Average prices

and output were continuing on an upward trend.

Several steps are necessary to arrive at dollar values lost in
aluminum output. The first step in estimating the response of the
aluminum industry to energy shortages is to obtain production ca-
pacity figures for the industry. Data from the Bureau of Mines
shows the 1977 capacity was 1,196,000 tons per year (TPYj in Wash-
ington’s six plants and 220,000 tons per year in Oregon’s two plants

or 1,416,000 tons per year for the region (Stamper, 1977).
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The aluminum industry does not publish nor offer information on
its output levels. Therefore organizations such as BPA, which have
an interest in these figures must obtain them from other sources such
as trade journals and newspapers. The BPA has attempted to keep a
file of this data. These files indicate that up until the 1976-1977
energy shortage the industry operated at about 90 percent of capacity
(BPA, 1978). The files also contain estimates of the produotion
cutback of each northwestern aluminum plant during the 1976-1977
water and electricity shortage. Estimates are that Washington’s
plants reduced output by 171,000 tons, or to 86 percent of the pre-
shortage levels, In Oregon, plants reduced output by 33,000 tons,
or to 83 percent of the preshortage levels. These figures indicate
that the reduction in output amounted to about 16 percent of previocus
levels in response to a 25 percent electricity curtailment to the
industry. "Metals Week" estimated the reduction at 15 percent
(Metals Week, 1977). 1In other words, for evary one percent reduction
in electric power there was a .66 percent reduction in output. This
less than direct proportion occurred for at least two reasons. First,
the industry can purchase provisional power from BPA - that is, it
can borrow limited amounts of BPA powesr against the future. The
aluminum industry did so for about a month after the curtailment

became effective. Second, the industry can purchase more expensive
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power elsewhere such as from British Columbia, California, or in the
region. The industry purchased some non-BPA power during the re-

mainder of the curtailment period.

However, these alternate sourcess may nof be available in 1985,
Electric power delivery contracts between BPA and the aluminum in-
dustry expire between 1984 and 1988 and, at least under current
thinking, are not likely to be renewed in their present form. Further-
more, excess power which has been available from the British Columbia
Hydropower Authority is not expected to be available to the Nerthwest
in the 1980s. Therefore, one might expect that in 1985 the aluminum
industry’s reaction to a decreased supply of inexpensive interrup-
tible electricity may be more pronounced than it was during the 1976-
77 shortage. However, the entire situation is in flux with many
courses of action possible. Most BPA forecasts of electricity avail-
ability are based on critical or minimum flow water years. These
estimates are not valid in average or high water years. The aluminum
industry is presently planning to continue operations after the
expiration of BPA contracts by contracting for the excess power from
the early years of each of a series of planned thermal plants,., Yet,
thermal plant construction schedules often slip. Another possible
means of continuing aluminum production in the region is ‘the "Jack-

son Bill" presently before Congress. The bill would provide firm
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long run power to the aluminum industry but at increased cost.12

These many uncertainties plus litigation over access to BPA power

make an orderly analysis difficult. Therefore, two kinds of probable
reactions by the aluminum industry to an energy shortage are analyzed.
The first reaction is that based on the 1976-77 water electricity
shortage where some replacement electricity is available., The second
is a direct reaction such that a 25 percent reduction in energy causes
a 25 percent reduction in aluminum output. That is, no alternate

electricty is available,

The CR&T estimated average arnual MW losses from 1985 irrigation
depletions are 230 and 290 megawatts or B.1 and 10.2 percent of an
average of 1972-1976 aluminum electricity use (2827 MW). With an
estimate of the percent electricity loss one can, using the earlier
estimate of the industries reaction to shortages, estimate the par-
cent loss in aluminum output. Multiplying 8.1 and 10.2 percent power
losses by .66 cutput reaction factor gives an estimate of 5.4 and 6.8
percent reductions in aluminum output. Multiplied by Washington’s
aluminum output of 1,081,184 TPY this means that 69,000-75,500 tons
of aluminum would be foregone. Employing the same&approach to Oregon’s
198,880 TPY output reduced likewise shows losses of nearly 11,000 TPY

and 13,500 TPY. Thus, a total of 8C,000-89,000 tons are forsgone in

128.3&18. Pacific Northwest Electric Power Planning and Conser-
vation Act.
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the region. Valued at 28.2 cents per pound13 or $563 per ton, this
output loss is valued at 32.8 million dollars in Washington and 6.1
million dollars in Oregon at the OBERS level of irrigation, and
valued at 41.4 million dollars in Washington and 7.6 million dollars
in Oregon at the state choice level of irrigation., The Washington
figures must be increased to include an estimated value beyond the
value of ingots to account for further manufacture of sheet, bars,

and extrusion. No such processing takes place in Oregon.

A factor fo increase the value of Washington ingot production to

account for further processing is obtained by comparing the value of

1972 Washington ingot production ($550.6 millien) to the total output

estimated for the industry in the 1972 Washington I-0 model ($860.2
million). The reasoning here is that the difference between ingot
production value and total industry'output value is due to processing
beyond the ingot stage. Therefore the Washington losses are multi-
plied by 1.56 ($860.2/$550.6) to account for processing losses, The
Washington loss value at the OBERS level is $50.6 Mill and $63.8 Mill

at the state choice level of irrigation.

13The 1976 price in 1972 dollars. The 1976 price per pound in
ingot form was 44.6 cents (Bureau of Mines, 1978) x .631 (price
deflator 1972-1976) (Econ. Rpt. of Pres. 1977) = 28.2 cents per
pound.
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The alternative method of estimating aluminum output losses due
to upstream irrigation assumes that losses will be in direct pro-
portion to electricity shortages. This method assumes that the
aluminum industry will be operating at about present levels in 1985,
and that there will be no alternative to whatever sources of elec-
tricity the aluminum industry may have arranged by 1985. One should
keep in mind, however, the "unknowns" surrounding future operation of

the aluminum industry.

A rule of thumb in the Northwest is that it takes about 2 KW
(kilowatts) of electricity to produce a ton of aluminum (BPA, 1973).
Using this rule 230 fewer MW of electricity would reduce aluminum
output by 115,000 TPY and 290 fewer MW would reduce zluminum output
by 145,000 TPY, Valuing these quantities at $563 per ton, the
regional loss totals $64.7 million and $81.6 million at the ORERS and
state choice levels of irrigation respectively. The regional losses
were then divided between Washington and Oregon based on their shares
of industry capacity - 84 percent in Washington and 16 percent in
Oregon. At the OBERS level, Washingbton losses amount to $54.U4
million and Oregon’s at $10.3 million., The state choice level of
irrigation brings on aluminum losses of $68.5 million in Washington
and $13.1 million in Oregon. Washington’s reduced production is then
adjusted to account for processing reductions. The total loss in
Washington is estimated at $84.9 and $106.9 millicn yeariy for OBERS

and state choice, respectively.
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The above estimates are based on an average water year. However,
in a low water year, irrigation effects on aluminum production are
likely to be much greater. Estimates were made of the effects of the
1939 water year, the eighth lowest on record, on zluminum production
under the assumption that in 1985 irrigators will not reduce diver-
sions of water and that alternative socurces of electricity are not
available., This analysis shows the sensitivity of aluminum produc-
tion to river flow under the techniques and assumptions of this
study. The CR&T staff of the Corps of Engineers provided estimates
of 1985 average annual megawatt losses of 741 MW for the OBERS level
and 933 MW for the state choice level of irrigation for a low water

year equivalent to 1939 (Vining, 1978).

The megawatt losses wera expressed in dollars of aluminum lost,
using the same procedure as for the case of no alternative source of
electricity. Megawatts lost divided by 2, multiplied by 1,000
equals tons of aluminum production lost multiplied by $563 per ton
equals total value, split .84 to Washington and .16 to Oregon based
on state output capzcities. The Washington losses were then modified
to account for processing losses, The estimates were that, under an
OBERS level of irrigation in a representative low water year (1929),
$273.1 million would be lost in Washington and $33.3 million in Oregoa.
For the state cheice level of irrigation, $343.9 million would be lost
in ﬁashington and $42.0 million lost in Oregon. These loss estimates

are about five times gresater than those in an average water year when
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replacement electricity is not availabls and three times greater than
the loss in an average water year with the partizl availability of

replacement electricity.

MRIG Anslysis

Qutput changes developed in this chapter are sufficient for MRIO
analysis. Table 3-1 shows the different computer runs made using
these output change estimates. The first column of Table 3-1 lists
the computer run number. The second column describes the run. The
sector of initial impact is listed in the third column with its
respective sector number listed next., The column labeled "Gross
output change estimate" lists the outout changes estimated in this
chapter and assigned to a particular run. The right hand column
shows the gross output estimates reduced to final demand level for

MRIO analysis.

Runs 1 and 2 of the table list the first round or direct crop
output effects in Washington cnly. These output changes will have
secondary effects on most cther industries of Washington, Oregon, and
Idaho. Chapter 4 discusses and displays thase impscts. Runs 3 and 4
show the crop effects in Orezon and runs 5 and 6 show the Idaho crop
effects. Runs 7 and 8 analyze the total regional crop output effects.
Ruﬁs 9-12 show the aluminum production loss effects, with runs 9 and

10 showing the ORERS and state choice level of irrigation response if



Table 3-1 Irrigation Alternative Ouput Estimates for Computer Runs, 1985

MRIO Gross Final

Run Description Sector Sector output change Demand
No, No. estimate change
$Mill $Mill

1 Wash. OBERS Level crops 1 169.2 115.8
Irrigation food proc. 3 365.8 334.7

2 Wash. State Level crops 1 191.5 131.1
Irrigation food proc. 3 413.7 378.5

3 Oreg. OBERS Level crops 27 51.0 24 .4
Irrigation food proc 29 299.5 267.3

y Oreg. State Level crops 27 68.1 39.4
Irrigation - food proc. 29 317.5 283.3

5 Idaho OBERS Level crops 53 117.6 66.1
Irrigation food proce 55 291.2 262.9

6 Idaho State Level crops 53 133.7 76.0
Irrigation food proe 55 326.1 294,4

7 Region OBERS Level WA crops 1 169.2 103.4
Irrigation WA food proc. 3 365.8 319.1

OR crops 27 51.0 18.9

OR food proc. 29 299.5 264 .5

ID crops 53 117.6 63.1

ID food proc. 55 291.2 261.,2

Gli



Table 3-1 Irrigation Alternative Ouput Estimates for Computer Runs, 1985 (Continued)

MRIO Gross Final
Run Description Sector Sector output change Demand
No. No. estimate change
$Mill $Mill
8 Region State Level WA crops 1 191.5 117.6
Irrigation WA food proc. 3 413.7 361.6
OR crops 27 68.1 33.2
OR food proc. 29 317.5 280.1
ID crops 53 133.7 72.6
ID food proc. 55 326.1 292.5
9 Region OBERS Level Wash. 15 -50.6 - -42.6
Aluminum reduction Oreg. 41 -6.1 ~5.2

alt., electricity avail.
10 Region State Level Wash. 15 -63.8 -53.8
Aluminum reducion Oreg. b1 -7.8 -6.5

Alt. electricity avail.
11 Region OBERS Level Wash. 15 -84.9 -71.5
Aluminum reduction Oreg. b1 -~10.3 ~-8.7

No alt. electricity

12 Region State Level Wash 15 -106.9 -90.0
Aluminum reduction Oreg. b1 ~-13.1 -11.0

no alt. electricity

9ilL




Table 3-1 Irrigation Alternative Ouput Estimates for Computer Runs, 1985 (Continued)

MRIO Gross Final

Run Description Sector Sector output change Demand
No. No. estimate change
$Mill $Mil1l

13 Region OBERS Level WA crops 1 169.2 103.2
Irrigation & WA food proc. 3 365.8 319.1
Aluminum WA alum, 15 -50.6 -43.0

alt. electricity OR crops 27 51.0 38.1

OR food proc. 29 299.5 2644

OR alum. 41 -6.1 -5.4

ID crops 53 117.6 63.0

ID food proc. 55 291.2 261.2

14 Region State Level WA crops 1 191.5 117.4
Irrigation & WA food proc. 3 413.7 361.5

Aluminum WA alum. 15 -63.8 -54,2

alt. electricity OR crops 27 68.1 53.5

OR food proc. 29 317.5 280.1

OR alum. 41 ~-7.8 -6.7

ID crops 53 133.7 72.5

ID food proc. 55 326.1 262.5

15 Region OBERS Level WA crops 1 169.2 103.2
Irrigation & WA food proc 3 365.8 319.1
Aluminum. no WA alum. 15 -84.9 -71.9

alt. electricity OR crops 27 51.0 38.1

OR food proc. 29 299.5 264,14

OR alum. 41 -10.3 -8.8

ID crops 53 117.6 63.0

ID food proc. 55 291.2 261.2

LitL



Table 3-1 Irrigation Alternative Ouput Estimates for

Computer Runs, 1985 (Continued)

MRIO Gross Final
Run Description Sector Sector output change Demand
NO. No. estimate change
$Mill $Mi11
16 Region State Level WA crops 1 191.5 117.4
Irrigation WA food proc. 3 413.7 361.5
Aluminum. no WA alum. 15 -106.9 -90.5
alt. electricity OR crops 27 68.1 53.5
OR food precc. 29 317.5 280.1
OR alum, 41 ~13.1 -11.2
ID crops 53 133.7 72.5
ID food proc. 55 326, 1 292.5

17 Region OBERS Level
Aluminum reduction WA 15 -273.1 -230,1
Low water year. no OR 41 -33.3 -28,0

alt, electricity

18 Region State Level
Aluminum reduction WA 15 -343,9 -289.7
Low water year. no OR 41 -42.0 -35.3

alt, electricity

13
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alternative sources of electricity are available to the aluminum
industry. Runs 11 and 12 show the same effects, but under the
assumption of no availability of alternative electricity. Runs 13-16
show the regional effects when crop and food processing production
gains are combined with aluminum production losses. These four runs
show a range of regional effects, beginning with the least pronounced
- OBERS levels of irrigation and the availability of alternative
electricity for the aluminum industry, to the most pronounced - the
state choice level of irrigation and no alternative electricity for
the aluminum industry. Runs 17 and 18 show estimated aluminum output
reduction effects for the eighth lowest water year on record combined
with 1985 irrigation depletions when no alternative source of elsc-

trical energy is available,

Since I-0 models are designed to respond to demand changes, rather
than output or supply changes, the output changes must be reduced to a
final demand level prior to analysis in the MRIO. The reduction is
carried out using program SIMSOL which simultaneously reduces two or
more output changszs to final demand changes by iteratively solving a
set of simultaneous equations using the Gauss-Seidel method. The
program divides each output by its respective direct-indirect co-~
efficient (Chapter II) to reduce it to a final demand level as well as
including in the estimate interindustry transaction induced effects
between the changed sectors. For example, in a run where crop cutput

and food processing output are both reduced, SIMSOL reduces the
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cutputs to a final demand level based on the relaﬁion between output
and final demand in each sector as well as transactions between the
two sectors. Direct-indirect coefficients for each involved sector
and between involved sectors are used as constants in the set of
simultaneous equations, Final demands are the dependent variables

in the equations and are shown in the right hand column of Table 3-1.

During the subsequent MRIO computer runs with program RUTH the
final demand figures are then increased back to their ihitial gross
output levels in response to interindustry trade relationships. Intro-
ducing gross output changes into the MRIO before reduction would over-

state the impacts (USDA, 1978).
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IV. FINDINGS AND CONCLUSIONS

The computations in Chapter III show the direct production gains
in irrigated agriculture and the direct production losses in aluminum
as a result of additional irrigation depletions. The purpose of the
analysis in this chapter is to estimate the indirect output effects
of future irrigation levels of a state on itself and on the other two
states as well as to estimate the direct and indirect employment
effects of additional irrigation. The indirect effects are triggered
by a change in the output of an "industry of initial impact." The
industry of initial impact creates waves or ripples of economic
effects in all other industries from which it purchases production
inputs. For example, an increase in crop output creates an econonic
ripple in the chemicals industry which sells herbicides and chemical

fertilizer for crop production.

The computer runs which estimate the effects of c¢rop production
increases have two industries of initial impact in each state -~ crops
and food processing. These two industries are sectors one and three
in Washington, sectors 27 and 29 in Oregon, and zectors 53 and 55 in
Idaho. The computer runs which analyze the effects of decreased
aluminum production have only ongs industry of initial impact-aluminum;
sector number 15 in Washington and sector number L3 in»Oregon. Idaho
has no aluminum industry. A1l of the above listed sectors act simul-

taneously as industries of initizl impaci in the computer runs which
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estimate the combined effects of increased crop production and de-
creased aluminum production. The computer outputs show the indirect
effect in each sector, the total effect in each state and the total
regional effect. Direct effects - those in the industries of initial
impact - are manually summed and subtracted from total effects te
obtain indirect effects. In other words, total effects are the sum

of direct and indirect effects.

Computer program RUTH which is used to estimate the indirect
effects deces so by inverting the transactions matrix along with the
changed final demands estimated in Chepter I1II. The inversion proccess
simulates a series of rounds or ripples of respendiang the final demand
changes, each ripple getting smaller as goods are exported or other-
wise leak from the economy until the last round is infinitely small.
The total effects estimated by the program are the sum of the

simulated respending rounds.

The input-output algorithm estimates backward linked effects, but
not forward linked effects of crop production inpu% such as fertilizer,
electricity, or machinery which are purchased in order to produce a
Crop. Forward linked_effects, those occurring after harvest is com-
plete, such as processing, transportation and marketing, are not es-

timated by the model, However, in order to more accurately simulate
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real world conditions, a portion of crop ocutput was estimated as going
to food processing (as explained in Chapter III) and input into the
model as a primary or initial impact. Thus a major forward linked

effect is manually introduced into the model.

A modification to the computer results should be noted. The
indirect effects on livestock sectors are omitted from the results
due to an unanticipated shortcoming in the food processing sector in
the NWMRIO. The food processing sector is a cembination of crop
products and livestock products processing. Consequently, when the
final demand of food processing is increased in the I-0 model, it
shows demand for considerable input from crops as well as from the
livestock sector. It is reasonable, in this analysis, to expect a
large response in crop output, but not in livestock output because
livestock was not an industry of initial impact nor does it provide
major inputs to the processing of crops. Therefore, livestock
indirect effects are manually deducted from the indirect impacts
(Appendix B). This problem would not have come up if there had been
a separate crop food processing sector and a separate livestock food

processing sector in the I-0 model.

Table 4-1 summarizes estimated output and employment effects as a
result of the 1985 OBERS level of irrigation development. Table 4-2
summarizes the effects of the higher state cholice level of irrigs-

tions development. Computer summary sheets for each of the 18 cutput
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situations described in Chapier III are located in Appendix B. These
printouts show output and employment impacts in detail. Output
changes are in terms of average annual jobs. Employment changes are

in terms of thousands of average annual jobs.

Tables 4-1 and 4-2 show separate impact estimates for irrigaticn
in each of the three states, a regional total for irrigation, al-
uminum effects with an alternative source of electricity, aluminum
effects without an altsrnate source of electricity, a combination of
irrigation and aluminum with an alternative source of electricity,
irrigation, and aluminum with no alternative source of electricity,
and aluminum effects in a low water year without replacement elec-
tricity. These patterns of runs were made to isolate the effects of
irrigation output increases occurring simultaneously. Runs 13-16
show these combined effects. The analysis and results are based on a
projected 1985 regional economy and an average annual 1928-1968 flow
of the river system adjusted to 1985 OBERS and state choice levels of

irrigation.

Agricultural Effects

The approximately cne million new irrigated acreage projected for
the study arsa is estimated to generate about $713 million worth of
new output in all industries in Washington, $514 million in Oregen,
and $548 million in Idahs by 1985 when averaging ORERS and state

choice effects. However, the overall regional impact of irrigation



Table 4-~1 Summary of Output and Employment Impacts, OBERS Level of Irrigation Development® PNW, 1985

Run no. Run Description Unit Total Direct Indirect

1 Washington Irrigation

Output $ Mill 681.0 535.0 146.0

Employment Thous. Jobs 16.8 1.7 5.1
3 Oregon Irrigation

Output $ Mill 488.0 350.5 137.5

Employment Thous., Jobs 12.5 7.2 5.2
5 Idaho Irrigation

Output $ Mill 565.4 408.7 156.7

Employment Thous. Jobs 16.6 8.7 7.9
7 Regional Irrigation

Output $ Mill 1673.8 1294,2 379.6

Employment Thous. Jobs by 1 27.6 16.5
9 Regional Aluminum

Alt. Electricity

Output $ Mill -64,0 ~57.0 ~-7.0

Employment Thous. Jobs - -7 -.2
11 Regional Aluminum

No Alt. Electricity
Output $ Mill -107.1 ~95.2 -11.9
Employment Thous., Jobs -1.5 -1.2 -3

Gel



Table 4-1 Summary of Output and Employment Impacts, OBERS Level of Irrigation Development*® PNW, 1985

(Continued)
| Run_no, Run Description Upit Total Direct, Indirect
13 Regional Irrig. & Alum,
: Alt., Electricity
Output $ Mill 1617.0 1237.4 379.6
Employment Thous. Jobs 43,6 27.0 16.6
18 Regional Irrig. & Alum.
No Alt. Electricity
Qutput $ Mill 1573.9 1167.9 405.9
Employment Thous. Jobs 43,0 26.5 16.5
17 Regional Aluminum
Low Water Year
Output $ Mill -344.6 -306.4 -38.3
Employment Thous. Jobs -41.8 -3.9 ~.9

*891 Thousand New Acres - Region
334 Thousand New Acres - Washington
123 Thousand New Acres - Oregon
434 Thousand New Acres - Idaho
Table may not add due to minor rounding.

9cl



Table 4-2 Summary of Output and Employment Impacts, State Choice Level of Irrigation Development®

PNW, 1985 (Continued)

Run_no, Run Description Unit Total Direct Indirect
2 ‘Washington Irrigation

OQutput $ Mill 770.3 605.2 165.2

Employment Thous. Jobs 18.9 13.2 5.7
i Oregon Irrigation

Output $ Mill 53.2 385.6 137.5

Employment Thous. Jobs 13.9 8.1 5.8
6 Idaho Irrigation

Output $ Mill 635.8 459,7 176.0

Employment Thous. Jobs 18.7 10.2 8.5
8 Regional Irrigation

Qutput $ Mill 1876.6 1450.5 426.1

Employment Thous. Jobs 49,7 31.1 18.5
10 Regional Aluminum

Alt. Electricity

Employment Thous. Jobs -1.1 -.9 ~.2
12 Regional Aluminum

No Alt. Electricity

Output $ Mill -134.9 -119.9 ~14.9

Employment Thous. Jobs -1.9 -1.5 ~.4

Lei



Table 4-2 Summary of Output and Employmant Impacts, OBERS Level of JIrrigation Development®

PNW, 1985 (Continued)

Bun_no, Run Description Unit Total Direct Indirect
14 Regional Irrig. & Alum.
Alt, Electricity
Output $ Mill 1803.6 1331.9 471.6
Employment Thous, Jobs 49.0 30.9 18.1
16 Regional Irrig. & Alum.
No Alt., Electricity
Output $ Mill 1749.3 1283.6 465,.7
Employment Thous. Jobs 18,2 31.0 17.1
18 Regional Aluminum
Low Water Year
Output $ Mill ~434,0 -385.8 -48.1
Employment Thous. Jobs ~6.1 -4,9 -1.2

’1158 Thousand New Acres - Region
410 Thousand New Acres - Washington
207 Thousand New Acres - Oregon
541 Thousand New Acres - Idaho
Table may not add due to minor rounding.

RSl
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on the entire economy is not great. The state choice level of irri-
gation created additional output effects of only two percent of 1985
regional gross output. The employment impacts amount to a little
over one percent of expected 1985 regional employment. However, the
impacts within the crop and food processing sectors are considerable.
The output levels for 1985 for both crop production and food process-
ing are about 20 percent above the 1972 levels., Furthermore, the
impacts of new irrigation on a local area could be even more sub-
stantial as purchases or irrigation systems, farm machinery,
fertilizer, transportation, and labor increase, Such economic
activity may broaden the economic base of a local area and induce

population increase.

Increased crop output values in Washington, for example, at the
OBERS level of 1985 irrigation (334,000 new acres) create direct
output effects of $535 million - $169.2 millicon in crop exports and
$365.8 million in food processing. These direct effects bring
on an additional $146.0 million of secondary cr indirect output for
the suppliers of inputs to crop productions and food processing. The
total fegional output effect of the Washington 1985 OBERS level of
output is $681 million and nearly 17,000 jcbs. Most of the jobs
(11,700) are in crop production and food processzing in Washington.
Many of the jobs in crop production and food processing may be

seasonal.
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Table 4-2 shows the effects of state choice level of irrigation.
Because the Washington state choice is based on 410,000 new acres
rather than 334,000 acres under OBERS, the effects created are greater
than under OBERS. Runs 7 and 8, shown in Tables 4-1 and 4-2, sum-
marize the effects when all three states increase irrigation simul-
taneously. The total regional output effect at the OBERS level is
$1,674 million while at the state choice level it is $1,877 million.
Employment regionwide due to the OBERS and state choice levels in 1985

are estimated at U44.1 and 49.7 thousand jobs respectively.

According to the model, irrigation crop exports and regional food
processing creates an output multiplier effect of 1.291H in the
region. For every dollar”s worth of primary or new output, 29 cents
worth of output is created in industries which supply inputs. In-

direct impacts occurring in response to additionzal crop and food

processing output are felt mainly in services, trade, transportation,

machinery, chemicals, and utilities. For example, in Idaho at the
state choice level of irrigation (541,000 additional irrigated acres),
secondary or indirect output created from $460 million worth of
direct effects in crop and food processing amounts te $27 million

in trade, $25 million in transportation, $22 million in services,

$6 million in chemicals, $6 million in electric utilities, $6 mil-

lion in fabricated metals and machinery, $4 mililion in natural gas

14, indirect effects

direct effects output multiplier.
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utilities, and $3 million in other manufacturing (Appendix B). The
remainder of indirect effects are scattered throughout other sectors.
These indirect output increases amount to no more than 7 percent of

the original output levels in these industries.

Employment effects occur in about the same pattern as the output

effects. Again using the 1985 Idaho state choice level cf irrigation

as an example, the results indicate that indirect employment sffects
are 3,600 new jobs in trade, 1,900 in services, under 800 in trans-
portation services, less than 300 in fabricated metals and machinery,
and over 100 in construction (Appendix B). The jobs created in the
industries of initial impact, crops and food processing, are estimated
at 4,800 and 5,000 respectively. However, many of these direct effect
jobs are apt to be seasonal, concentrated during planting and harvest
time for crops and during the fall food processing season. The total
employment impact here is estimated to be about 1,700 new jobs in
Idaho, or 31 new jobs of all types for each additional one thousand
irrigated acres. Looked at in another way, each additional center
pivot irrigation system (assuming 136 acres per circle) brings on 4.3

new jobs of all types.

An increase in farm ocutput in any cone state has impacts on the
other two states due to interstats trade ccnnections reflected in the
MRIO. Impacts which cross state boundaries effect primarily the
crops, food processing, fabricated metal-machinery, transportation,

trade, and service industries,

T
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The total output effect of one state’s irrigation levels on
another is summarized in Tables 4-3 and 4-4. The effects shown in the
tables are read horizontally. Table Y4-3 shows that $653.8 million of
increased output in Washington brings on $17 million additional output
in Oregon and $10.2 million additional output in Idaho at the OBERS
level of irrigation development. The major Washington induced out-
put impacts in Oregon and Idaho are estimated in descending order
as: $4.1 million in Oregon crops, $2.9 million in Oregon services,
$2.5 million in Idaho crops, $2.4 million in Oregon food processing,
$1.8 million in Oregon trade, $1.8 million in Idaho chemicals, and
$1.2 million in both Idsho food processing and services. The Idaho
chemical industry, which is primarily the production of phosphate
fertilizer, is considerably impacted by a crop ocutput increase in
any northwest state. A $68 million Oregon crop output increase
stimulates an estimated $1 million output increase in Idaho chem-
ical (phosphate) output. Oregon production increases of $452.7
million bring on $30.3 million additional outpuf in Washingten and $5
million in Idaho. The state choice level of output shows a larger,
but similar pattern of interstate effects. The multiplier effects of
one state on another are bestween 1.01-1.06. The largest interstate
output multiplisr effects on an adjacent state ars those of Oregon on
Washington and Idaho on Oregon: 1.05., That is, for every additional
dollar of crop preduction and food processing cutput in Idaho, 6
cents of additional outpuf is created in Oregen. The smallest

interstate effect is that of Washington on Idaho: 1.01.
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Table U4-3 Interstate Distribution of Agricultural‘Output Effects

PNW, 1985
| $ Million

Impact OBERS Level

Origin Washington Oregou Tdaho
Washington 653.8 17.0 10.2
Oregon 30.3 452,7 5.0
Idaho 24.6 32.6 508.1

State Choice Level
Washington 739.5 19.3 11.5
Oregon 32.6 498.9 5.7
Idaho 27.6 36.6 571.5
Table 4-U Interstate Distribution of Agricultural Employment Effects
PNW, 1985
Thousand Jobs

Impact OBZRS Level

Origin Washington Dregon Idaho
Washington 15.7 .6 .4
Oregon .8 11.4 .2
Idaho .6 1.0 15.6

State Choice Lsvel

Washington 17.8 .7 .5
" Oregon .8 12.8 .2
Idaho T 1.1 16.9
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Table 4-4 shows interstate employmernt effects. It is read in the
same manner as table 4-3, At the OBERS ievel of irrigation, the
creation of 15,700 new jobs in Washington is associated with 600 new
jobs in Oregon and 400 in Idaho., The interstate employment mulfiplier
effects are almost identical to the interstate output multipliers.
That is, ranging between 1.01-1.06 with the largest effect being that
of Idaho on Oregon and the smallest effect that of Oregon on Idzaho,
For every 100 new jobs created in one state, one to six new jobs are

created in the other northwestern states.

Approximately one million additional irrigated acres have been
projected for the study area by the year 1985. This analysis
estimates that $1.8 billicn of additional ocutput in all industries
would result from the new acreage. Direct output in crops and focd
processing is estimated to be $1.4 billion and indirect cutput effects
in other supporting industries are $0.8 billion. These increases are
not large when comparsd to the 1985 economywide total gross output
~estimate of $75 billion. However, they represent sizeable increases
in 1985 crop output and in food processing output. The crop value
increase was estimated to be $460 million, $265 million of which was
estimated to be exported from the region and $95 million sold to
regional food processing. The crop value increase makes up about 20
percent of the expected total 1985 value of $2,232 million. Total
output effects as a result of crop and food processing output gains

averaage $1,750 per new acre developed and $625 per acre foot of water

L
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depleted. This projected new irrigated acreage is equivalent to about
7,500 new center pivot irrigation systems (136 acres per circle), each
of which would support about $235,000 of output throughout the

regional economy.

A million additional acres are estimated to create 47,000 new jobs
in the region in all industries. This averages 44 jobs per thousand
new acres, about 16 jobs per thousand acre feet of water depleted or an
average of six and one quarter jobs for each new center pivot irrigation

circle, assuming all the new land was irrigated by center pivat system.

Effects on Aluminum Production

This part of the analysis simulates the effect of 1985 upstream
irrigation on downstream electricity generation and how it is passed |
on to the aluminum industry. The analysis is made under three sets of
conditions. First, it is assumed that in 1985 the aluminum industry
will be able to obtain alternative electricity - that is, it can obtain
some higher cost non~BPA power as it did during the 1977 water short-
age. Secondly, it is assumed that the aluminum industry will not be
able to obtain electricity from alternative sources and that pro-
duction will decrease in proportion to slectricity reducticns. The
loss of hydroelectric esnergy in an average water year due to upstream
irrigation is estimated to be 230 average MW at the OBERS level of

irrigation and 290 MW of average ensrgy at the state choice level of
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irrigation. This amount is about one quarter of the annual output of
a typical near term future thermal plant, not a great deal of elec-
tricity compared to recent yearly generation for BPA of 9,200 MW.
Last, the analysis is made under conditions of a low water year with
reduced flows and with irrigation diverting water to fully meet its

needs.

Aluminum production losses during an average water year are shown
in Runs 9-12 of Tables %-1 and 4-2 and Tables !-5 and 4-b6. At the
OBERS level of irrigation, the resulting estimated loss of output is
$64 million in the region, $57 million of it in the aluminum industry
(a 5.5 percent reduction from expscted 1985 levels) and $7 million in
supporting industries, assuming the industry can partially replace the
lost electricity (run 9). If the industry can’t replace the lost
electricity (run 11), losses are greater - $107 million total for the
region - $95 million ir the zluminum industry (7.8 percent of the
expected 1985 levels), plus $12 million in supporting industries, At
the state choice level of irrigation (Runs 10 and 12), the effects are
even greater, amounting to $135 million where repiacement electricity

is not available,

From the standpoint of employmen%t losses, if partial replacement
of electricity is available, the OBERS level of irrigaticn is estima-
ted to cause a loss of 90C jobs, over 700 in aluminum production and

less than 200 elsewhere., If replacement energy is nct available, there



Table 4-5 Output effects on the Aluminum
average water year, PNW 1985
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Industry of Irrigation,

$ Mill
Alternative Total Direct Indirect

OBERS

Alternative Electricity - 63.8 ~56.7 - 7.1

No Alternative Electricity -107.1 ~95.2 -11.9
State Chcice

Alternative Electricity - 80.5 71.6 - 8.9

No Alternative Electricity -134.9 -119.9 ~14.9

Table 4-6 FEmployment effects on the Aluminum Industry of Irrigation,

average water year, PNW 1985

Thousand Jobs

Alternative Teotal Direct Indirect
OBERS
Alternative Electricity ~ .89 -.73 -.16
No Alternative Electricity ~1.13 -.93 -.20
State Choice
Alternative Electricity -1.51 -1.2% -.31
No Alternative Electricity ~1.91 -1.52 -.38
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will be a loss of 1500 jobs, 1200 in aluminum production, and 300 in
other industries. These employment losses amount to three to seven
percent of expected 1985 employment in the aluminum industry with par-

tial replacement power, and 7 to 12 percent without replacement power,

Results indicate that when electricity can be partially replaced,
direct output losses in the regional aluminum industry average about
$63 per additional acre developed for irrigation and about $22 for
each additional acre foot of water depleted for irrigation. Direct
plus indirect output losses average $70 per acre of new irrigated land
and $25 per acre foot of water. Aluminum production losses are more
pronounced when replacement electricity is not available. Direct output
losses average $105 per acre developed and $37 per acre foot of water
depleted. Total output losses in aluminum and supporting industries

average $118 per new irrigated acre and $42 per acre foot depleted.

Losses of indirect oufput caused by a reduction in aluminum output
are felt mainly in the electric utility industry, trade and services
and machinery sectors. For example, at the state chcice level of
irrigation without replacement electricity, the most severe case, a
reduction of $106.9 million in Washington’s aluminum output and $13.1
million in Oregon’s aluminum output brings on other output reduction
of $6 million in Washington electric utilities, $1.8 million in Wash-
ington transportation, $1.7 million in Washington services, $0.3 mil-~

lion in Washington trade, $0.8 million in Oregon electric utilities
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and $0.6 million in Washington fabricated metals and machinery

(Appendix B). Other sectors show smaller losses.

Results of the computer runs also indicate that aluminum output
reductions would be borne unevenly by the three states. Losses of
aluminum output in Washington and Oregon create no output losses in
Idaho because Idaho produces no aluminum and because aluminum pro-
duction in the region purchases almost no inputs from Idaho, thus
having no economic links to transmit production changes in Idaho.
Washington loses more value from reduced aluminum production than
Oregon because it not only produces more, but also because it pro-
cesses some of its production. Oregon does not process aluminum

output.

The regional output multiplier effect of aluminum losses is
low - 1.12. For every dollar lost in aluminum output, 12 cents
of output is lost in industries which supply inputs to aluminum

production.

The foregoing analysis is based on average annual water con-
ditions. A brief consideration of the effects of low and high
water conditions is intended to place the findings in a better

perspective,

Flow of the Columbia River at The Dalles in an average water
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year (over the period 1928-1968) is estimated at 177,900 cfs (CRWMG,
1973). However, in the year 1939, the eighth lowest water year on
record for this period, flows were 148,800 cfs, 16 percent below nor-
mal. The effects of these low flows on the 1985 regional aluminum
industry have been estimated under the assumption that 1985 irriga-
tion depletions are fully supplied. According to estimates by the
CR&T staff of the Army Corps of Egineers, average MW losses would be
more than three times the losses in an average water year (Vining,
1978). TUnder the OBERS level of 1985 irrigation, 741 average MWs
would be lost. Under the state choice level of 1985 irrigation,

033 MWs would be lost. Table 4-7 summarizes output and employment
losses under various assumptions about the availability of replace~
ment energy, the amount of new irrigated land and flow leavels of the

Columbia River,

Table 4-7 Aluminum Industry Output and Employment Losses Under Three
Conditions PNW 1985

Gutput Employment
$Mill, 1972 av., yearly jobs
State State
OBERS Choice GBERS Chaic

Partial Replacement
electricity available, 64.0 80.0 900 1100
average water year.

No Replacement
electricity available, 107.1 134.9 1500 1300
average water year, :

Low Water Year, no
replacement electricity 344,56 434,0 4800 6100
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The table shows that under conditions of the eighth lowest water
year, aluminum output and employment losses are five times greater
than the loss where partial replacement electricity is available and
three times greater than where no replacement electricity is avail-
able. Estimated aluminum output reductions as a result of the low
water year amount to 33 and 42 percent of projected 1985 output
levels under OBERS and state choice irrigation levels. During the
40-year period of record, flows were as low as, Or lower than, the
low water year used in Table 4-7, eight times, or 20 percent of the

years.

On the other hand, a high water year would ameliorate the effects
of upstream irrigation on downstream aluminum production., The CBERS
level of 1985 irrigation is estimated to deplete 2,491,800 acre feet
per year from Columbia flows. This is equivalent to 3,442 cfs per
year.15 Water year 1957-1958, with flows at The Dalles of 181,300
cfs, (1.9 percent above average), would approximately offset the 1985
OBERS level depletion (CRWMG, 1973). Water year 1945-1946, with
flows of 183,500 cfs at The Dalles (2.5 percent above average), would
roughly offset the state choice level of depleticns of 3,242,400 acre
feet per year. During the 40-year period of record, the volume of

runoff would have offset the 1985 CBERS level of depletion 19 times;

5,cre feet per vear = cubic feet per second (USGS, 1973)

723.9699
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while the 1985 state choice level of depletions would have been off-

set 18 times - about half the time (CRWMG, 1973).

The probability (at the 95 degree confidence level) of a flow
year as low as or lower than 1939 occurring is 18 percent; while
the probabilities of flows high enough to offset the 1985 OBERS level
of depletion and the state choice level of depletion are 46 percent
and 44 percent respectively. Thus, as flows increase above annual
averages, there are less effects from irrigation on the aluminum in-
dustry and as flows drop below average annual levels, the effects of

16

irrigation on aluminum production worsen.

Combined Irrigation-Aluminum Effects

The preceeding discussions deal with irrigstion and aluminum im-
pacts separately. The more realistic situation is represented by
a simultaneous increase in irrigated crop output and reduction in
aluminum output. Tables 4-8 and 4-9 summarize these combined, or
net, results with and without replacement elactricity during average

water years.

16It should also be noted that under any flow conditions up-
stream irrigation reduces the region’s ability to generate elec-
trical power. This is because it is a river management goal to run
all Columbia River and tributaries water through the hydroelectric
generating plants - that is, to spill no water so as to make maximum
use of hydropower to offset more expensive thermal power.
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Total changes in regional output resulting from 1 million acres
of new irrigation and aluminum losses range from $1.6-1.8 billion,
but, nevertheless, make up no more than two percent of projected
regional 1985 gross output of $75.3 billion. Despite the largest
losses from reduced aluminum output, mo;t of the direct and indirect
effects occur in Washington (over $600 million) even though Idaho may
develop mo?e irrigated acres by 1985. This is beczuse Washington is
expected to continue a more intensive agriculture than Idaho. Where
partial replacement electricity for the aluminum industry is avail-
able, greater effects occur in Washington and Oregon than when no
replacement electricity is available because aluminum output losses
are minimized. Consequently it is in the region’s interest to
minimize the effect of additional irrigation on the aluminum industry.
Oregon output effects range from $489-538 million depending on the
level of irrigation and on the availability of replacemsnt elec-
tricity. 1Idaho’s share of regional output effects ranges from $516~
581 million. Idaho is not influenced by the availability of replace-
ment electricity for the aluminum industry because it neither has

such an industry nor does it supply inputs to the industry.

Idaho, as the upstream state, enjoys economic advantages. It
suffers no negative economic tradeoffs from irrigation development.

However, Oregon, and especially Washington, will forfeit aluminum




Table 4-8 Combined (net) Irrigation-Aluminum Output Effects on PNW Economy, 1985
$Milliion 1972 $0Output
Output Output/ac.
Total Direct Indirect Wash, Oregon Idaho _ /acre Ft, water
OBERS with repl. electr. 1617.0 1237.4 379.6 611.7 488.9 516.3 1814.81 648.93
S.C.’' with repl. slectr, 1803.6 1331.9 471.6 684, 4 538.3 580.9 1557.57 556.30
OBERS without repl. electr. 1573.9 1167.9 405.9 573.3 L8y,2 516.3 1766.40 631.63
S.C. without repl. electr. 1749.3 1283.6 hes.7 636.2 532.3 580.9 1510.62 539.51
Table 4-9 Combined (net) Irrigation-Aluminum Employment effects on PNW Economy, 1985
Thousand jobs annually
Jobs Jobs
/1000 /1000 ac.
Total Direct Indirect ~ Wash, Oregon Idaho acre Ft., water
OBERS with repl. electr, 43.6 27.0 16.6 15.3 12.9 15. 4 49.0 17.0
S.C., with repl. electr. 49,0 30.9 18.1 17.2 4.4 17.4 42,0 15.0
OBERS without repl. electr. 43,0 26.5 16.5 1.7 12.8 15.4 48,0 17.0
3.C. without repl, elactr, 48,2 31.0 17.1 16.5 14,3 17.4  42.0 15.0

1State Choice

ttrd
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output as a consequence of developing additional irrigated areas

instate and also as a result of irrigation development in Idaho.17

Table 4-9 summarizes employment effects. New jobs created by
1985 range from under 44 thousand to just over 48 thousand, again
depending on the amount of new irrigated acres developed and on the
availability of replacement electricity. These new jobs are dis-
tributed fairly evenly among the three states. Idaho’s employment
level receives slight relative advantage when replacement electricity
is not available because it feels no negative effects from aluminum
reduction. On the average, for each ten direct jobs created (crop
production and food processing), five-six indirect or support jobs
are created elsewhere in the regional economy. Most of the addi-
tional jobs are in trade, services, transportation, chemicals, fab-
ricated metals and machinery. There are job losses in aluminum
manufacture. New jobs range from 42-49 per acre developed and 15-17

per acre foot used for irrigation.

Analysis indicates that for every dollar of crop derived output
gained, a little over four cents of aluminum may be lost, assuming
partial replacement of the lost electicity. If no replacement

electricity is available, the aluminum loss may be six-seven cents

17In addition, both Washington and Oregon may be adversely
affected by degraded water quality resulting from irrigation water
depletions and return fiows. Conversely, Idaho may lose benefits
from anadromous fisheries by reduced flows in the middle and lower
Columbia caused by additional irrigation in all three states.,
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for each dollar gained in crops and food processing output. On the
average, for every new agre brought under irrigation, about $1,750

is gained due to crop export and processing and $70 may be lost in
aluminum related output, assuming partial replacement of electricity.
If it is assumed that electricity lost cannot be partially replaced,
then the aluminum related loss per additional upstream acre irrigated

averages $118.

For each acre foot of water depleted, an average of $628 worth

of output is gained from crop export and food processing activities
and $25 may be lost in aluminum output with partial replacement of
electricity. Forty-two dollars worth of aluminum output is lost per
acre foot of water depleted if it is not possible to partially

replace the lost electricity.

It should be noted that these estimates are more suitable for
ordinal rather than cardinal comparisons. The per acre and per acre
foot values should be taken only as rough zstimates because the MRIO
and the analysis are based only on seccndary data or averages, The
estimates are gross output figures, not including costs cof develop~
ment nor costs of production. For each new acre developed, output
effects range from $1,511-1,815. On the basis of acre feet of water
depleted,_output effects range from $539-649 per acre foot. Employ-
ment creatsd amcunts te 43-Y9 thousand new jobs. While the employ-

ment impacts make up only slightlv over one percent of axpacted 1585
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regional employment, they can have significant impacts at the local
level. For each 1000 acres developed, 42-49 new jobs may be ex-
pected, most of them in crops, food processing, trade, services,
transportation, or machinery manufacture. For each additional acre
foot of water depleted for irrigation, 15-17 new jobs may be created

in the region.

Conclusions

It is stressed that the conclusions and numerical findings of
the study should be tempered with consideration of the previously

discussed limitations cf the model from which they were drawn.

The major conclusion of this study is that the crop output value
of additional irrigation in the Pacific Northwest overshadows output
losses induced in the regional aluminum industry. Although neither
the irrigation gains nor the aluminum losses during the pericd 1972~
1965 are large compared to the magnitude of the total regicnal eccnomy
in 1985, gains and losses withiu the agriculturs and aluminum indust-
ries are significant. The 1972-1985 crop value increment amounts to
nearly-zc'percent in the regicnal farm crop sector while losses in
aiuminum production make up six-eight percent of projected 1985 out-

put levels.
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The model shows that for each MW of hydroslectric generation lost
for use in aluminum production, four-seven jobs and $275-476 thousand
output may be lost in fthe economy. These lesses may be traded for,
or offset by, 170-190 new jobs (some of which will be seasonal) and
$6.5-7.2 million of output in the economy per MW as a result of in-

creased upstream irrigated crop production.

Estimated losses of hydrocelectric energy generation caused by
upstream irrigation are not great, amounting to 230-290 average MW
in an average water year, or two-three percent of power annually

generated for BPA during the mid to late 1970s.

Low water years intensify the negative effect of upstream
irrigation on downstream hydroelectric generation used for aluminum
production. High water years ameliorate the effects., A 16 percent
reduction in average flows tripled MW losses in this analysis. On
the other hand, a two-thrze percent increase in flows offsets 1985
irrigation depletions. Based on a 40-year peried of record, thesre is
an 18 percent chance of flows equal to, or less than, the 1939 flows
and a L5 percent chance of flows great enough to offset estimated

1985 irrigation depletions.

Idaho, as the upstream state without aluminum plants, appears to

held economic advanteges in the development of new irrigated lands.
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It can reap the benefits of irrigation, yet bear no offsetting re-
ductions in its industrial cutput as do Washingtor and Cregon. Idaho,
like Washington and Oregon, may, however, suffer adverse environ-
mental effects from degraded water quality resulting from irrigation

depletions and return flows.

According to the model, industries of the regional economy most
likely to gain from additional crop production are food processing,
trade, services, transportation and machinery manufacturing. Other
industries share smaller benefits from crop output. Industries most
affected by aluminum production losses are electric utilities, trade,
and services. The secondary economic effects of one state’s actions
on another do not appear to be labge, but they are present. The
study results demonstrate that when the existing flow of water is
modified by regional irrigation, then the existing economy is also

modified.

It must be kept in mind that this study does not assess many
important social, physical, ecological, and institutional factors
interrelated with regional water use. Neithsr does it assess several
important economic factors such as the feasibiiity or profitability
of new irrigation nor the equity of subsidized electrical energy for

irrigation (Whittlesey, 197€; Hamilton, 1978).
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Table A-1. Estimated Northwest Transactions, 1972
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Table A-1
" I .
Qg s S . > & 5’$ -_ég F q}c;g S & \\é’? Sg .g $ 03}0
. PV S/ 8 > §/ ¥ & s/ &/ &/ s/ &/ ¥/ T/ L LS PSR F o 3
1972 Washington g q‘;oo g SQ -So’ & @‘& s“oo é{o fs S eém :’ 43 §\ 3 ol (5‘ @é .§$ & < ;«fé OC‘:' »S? 5 §'9
Transactions & 3 q°° & é‘c S 04 & ~ S & 5 & & T I U T S 7L < > o S &S 3 )
1 2 3 4 5 6 7 8 9 10 1| 12 13 14 415 16 17 18 19 20 | 21 22 | 23 24 25 26

Crops 27.4| 74.4 | 175.3 3 .2 =) oD .8 | 280.9
Livestock 33.9 | 217.1 .2 e
Food Proc. 38.4 | 119.8 .8 3 -6 4 6] 3.8 2.2 4| 6.6 | 173.8
Textile-Apparel 2l . ] .6 -3 iy " 4 1 .5 1.9 7.5
Mining .5 3 1.0 Al e 11 46.0 5 ' 2 1 18.0 22.0 1] 59.9
Forest-Fish 35.1 9:5b35.1 | 4.0 1 : 283.8
Lumber-Wood 1.0 1.0 .3 .7 [331.3 | 76.6 82.3 2 oA .3 .3 ol .3 .7 2 .7 6.6 .4 1.0 75.3 1.6 .2 | 581.3
Plywood 18.0 11.6 9.3 1 2.0 29.9 .8 71.6
Pulp-Paper 1.6 .30 35.9 1.9 .2 2.0 1.3 | 103.6] 3.1 .3 215 a 4 4 3L 1.7 5 1.5 r 1 71 20071 11.3 | 206.4
Chemicals 25.1 3.3 1.9 a 9] 1.3 | 3.3| 20.9 12.5] 1.5 .2 -4 -2 61 1.7 .3 I 2 | ! .2 2] 3.6 3.6 | 4,7 ] 92,1
Petrol. Ref. 5.7 1 1.8 .1 5| 2 3.7 .2 14.3 701 3.9] 1.6 .1 4| 3.0 6 1.8 1.71 38.4 i 20 1.0l 379 11.4] 7.8 | 142.1
Concrete etc. A 1204 1.5 .4 1 1] 28.9 -2 -1 -3 .8 .2 4 8! 2 132.2 .2 .4 | 186.5
[ron-Steel .5 ¥ -2 4 1 A 2 1.5 3 <31 ey 3 Y 9.6 1 1 30.0 1 69.1
Non Ferrous Met. i .5 1 1 ot 1.8 1.1 1.2 1 3.8 X 9.0
Aluminum Bl 5 .1 1.1]135.41 10.1 .6 4 1.6 6.8 156.7
R .7 T o 4 G A 2. 258 I LA 126 o 3 gt 20s |t 12 10.0 6 264 1 73.0 2,71 8.1 ¥ 224.6
Electr. Mach. .2 4 1 3 2 { ) s 2.0 ol 3 4.9 Sl 2.7 14.9
Aircraft-Aerosp. 2.5 | 16.0 1.5 : 20,0
gl v . 3.3 24 2.6] 1.0 3 .3 8 .1 < .2 1 1) 1.9] 1.6 4.1 17.7] 2.8] 1.3 4| .31 10.7] 78.7[88,8 ) 217.5
Transp. Serv. i 7.0] 31.5 .3 d 4.2]40.6 | 14.2| 29.9 4.0f 4.5] 9.4 1.7 1.6| 12.5 3.5 .3 50 9.4 96.0] 3.1 3] .4 40.0] 30.0] 30,2} 383.1
Electr. Utilities 3.4 15| 6.5 4l 1.2l 4] 5.6 | 1.7 | 13.4 4.3] 2.8] 3.1] 2.5 6| 36.8 2.6 .4 3.9] 3.5| 6.70138.0 5] 2.2 2.0 s4.5]44.6] 333.1
N. GasUtilitios 10.6 ¥ .6 1.3 19.3  FoApEEG.6] 4.1 1.5 1.6 4.0 1.5 .8 .6 4 4 | 76.2 .2 .1 6.0 9.0 ] 156.5
Other Utilities 4.8 1.5 1.2 .1 1.0 .1 4.1 4 .8 .2 -1 | 4 g 1 1.2 .6 4 2 LA 12,4 81 7.0] 6.8) 45,0
Construction 8.4| 2.5 .9 .1 4 2.0] 3.6 .2 4,9 AR NI 1. .2 BT 5 = T e s o =l s sl 2k G0
Tengs w6l 124 46.8l 1.9 1.4 6.7] 43.6 | 12.4| 23.1| 3.9 1.8/ 4.1 4.8 .70 5.7 joa 2.1 4,2] 19,9 15.0] 1.9 ] T ol gl el e
Services 36.7| 7.9 46.2 2 2.4 4.0| 46.3| 6.9| 27.7| 15.8] 7.9 3.2] 3.4 8] 83 1ol 59l 7.3 335l sep 1237 R B T T
A 1s8.6| 185.4 815.6] 8.8 10.9 37.0/743.5 [135.4 | 356.7| 8.0 36.3] 75.2 18.4 8.8) 214.7| 115.4] 16.2]122.6] 140.6{229.7 95.6 | 81.3] 24,5 b97.9 |565.31855.1

1972 Washington Transactions
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& I/ o) 5F ¥/ B SR F/ &) & £ ¥ S FF R
1972 Wash Imports fm Oregon @5’ & gb F & & £ &£ N ,@s 350 & S & S S & &£ & . N § <L 5 &
Oreg. exports to Wash O ~ « K = ~ Q ] © K o S i & ¥
1 2 a 4 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Crops 17 9.8 8.1 19.6
Livestock 145 45.0 N 597
Food Proc. 25.1| 85,5 .1 A 110.8
Textile-Apparel 1 .5 .6
Mining o2 1.2
Forest-Fish
Lumber-Wood 1 31.8 JAE5 4.9 ol .6 49,0
Plywood 2.8 3.3 150 N 7.3
Pulp-Paper W 2000 1.9 = .4 18.2 1 = <2 1.3 3.7 28.6
Chemicals 1.% 3 A1 9 2.3 4 oD il A 6.4
Petrol. Ref. q .l 5y .6 el 5 3 ik 2l 2.2
Concrete etc. .9 Gl i 3,0 6.1
Iron-Steel 1 . 1 o | 1.9 8 3.1
Non Ferrous Met. Bl il oL .3
Aluminum P <7 ak -9
Fab. Met.-Mach. o s - 1.3 a g 9 1 5.5 o1 L 1.9 12.0 34.6
Electr. Mach. . o1 ol A
Aircraft-Aerosp. 2 22
Other Manuf. 92 0 o2 it oL of 3.0 ] 21.0] 24,0} 50.4
Transp. Serv. .5. <9 1.5 - 6.4 4.0 3.2 1.5 .7 .1 .3 .8 20.3
Electr. Utilities 2 2 3 2 .9 1.4 .9 e vl o2 .3 5.6
N. Gas Utilities .5 o2z ol ~dl S ol i, sl el o i 253
Other Utilities
Construction ) I o & .1 .5 il il | o2 2.3
i v 00 1 Y M Sl 6.8 3.3 2,5 SR 6l .3 3 .8 1] 1.8 26,1
Services 2 9 1.0 3 31 2.8 oL 1.2 1.9 3.0 5 2.5 .2 ol 1.6 ol 9] 2.9 28.9
Sulgate: Fyela 8.9] 53.4] 161.9] 7.2 .1 s9.51 27.1 3751 188k 7.3] 5.5| 1.0 11.9 2 sl aa g 6,01 36,71 24,0

1972 Wash. Imports fm Oregon
Oregon Exports to Wash.
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e : <
$ b/ Y e g f/ )& s/ ) &S E s
s/ &/ F &£ L ] S x £ OF S E 8 $/ SN S/ & &/ &
vt s tn [/ wd S LA ) S E i s/ ) B ) & grvEl P ES £ B s
lasna & - & & 3 < o7 & Q& S ¢ S £ &L < & ¢ T 9 & Q 2 3 S 8 & 2
Idaho exports to Wash
1 3 4 s | 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 31 22 23 24 25 26
Crops 1.2 4.9] 10.4 16.3
Livestock -9 6.7 7.0 14,
Food Proc. 21.0] 63.7 2.0 3. 89.
Textile-Apparel "
Mining .1 1
Forest-Fish 1.1 .8 1.9
Lumber-Wood 19.5 8.1 2.0 29.6
Plywood Lol 1.2 .2 2
Pulp-Paper 1 1.1 1 5 2.5 3.
Chemicals 4.9 L all -1l L4 4 & 2.1 1.4 13.2
Petrol. Ref.
Concrete etc. .6 - -8
Iron-Steel
Non Ferrous Met.
Aluminum -1 -1
Fab. Met.-Mach. 1.8 le 1 1 it 2.6
Electr. Mach.
Aircraft-Aerosp.
Other Manuf. sl ol
Transp. Serv. -3 3 1.0 2.4 el 7 o 6.
Electr. Utilities ol 2 e
N. Gas Utilities . i) 5 .8 1.7
Other Utilities
Construction 4 il .2 ! 8
Trade L.5 e Y 2.6 1.3 5 1 7
Services 1.6 2 1.4 AT 7 7 o)
Subtotal; Purchases 10.2| 27.7| 89,9/ 7.0 30.11 13.7 3.1 4 o1 2.0
Imports: Non NW 62.9 4.9| 200.5| 57.3| 17.8 8.2 | 80.2| 18.3| 169.4] 47.4|427.5 26.9| 0 p| 11.1 | 385.0190.4 | 40.3| 874.0] 412.7/141,6| 33.44 62.3 4.1] 600.7 | 201.7| 287.44 4386.2
Value added 577 .1 160_9 c33.8| 72.3| 47.6 [254.4 726.4 | 147.,2] 432.3|164.1 | 116.4 101.9| 67.3| 26.2 | 260.5/289.8 | s57,0| 863.4] 627, 922.3 | 350.9| 76.4| 135.40022.4[3400.0]3575. 4949.
Aine 4.5 _18.7] -59.6] 2.2 .4 42.7| 10.5| g o] =.b .5 2 AL R .1 1 o 2 -3.0f -3.7 -14.4
Gross Outlays 822.2| 353.6(1742.1| 154.8| 76.4 [299.6 [1682.4] 352,2]1017.2]1273.8 588.0 | 210.11 107.2] 46.5 | 860.2]607.7 | 113.8|1861.8 1194.4| 1295.6 579.9| 220.0| 164.0p324.0 J4200.0]4746.

1972 Wash. Imports fm Idaho

Idaho exports to Wash.
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o tes "
$ S \ s/ & by £/ ol B s/ s/ & S &) & 4
T iy F) L N £ ¥ F) s F ES I G S g PSS &/ &
NS IS S ISTIOINIE TS NI INIE RIS IEIE TSI T
1972 Wash exports to Oregy < & « &P S < 5 < < S Q¢ S < S < « @ < S} R v < o & = 3 =
Oreg. imports fm Was
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

Crops 6.5 12,50 4.9 3 i 3.1 6 1 3.11 30.1
Livestock . .6 2.4 .1 3.6
Food Proc. 26.9] 7.1 .6 .8 e 5 1.6 10 &1 5.2 53.6
Textile-Apparel =5 3 39 o | .1 g 1 7 1.0 6 R
Mining o ol ) .4 A 3.2 =0 gl 1.9 1.2 9.6
Forest-Fish
Lumber-Wood 1.3 b ! = 2.0
Plywood
Pulp-Faper 3L 2.6 A s 1 S e Sl 2. 2 6 L4 ad A L3 i Lzl 1 g
Chemicals 6 Ll 4 3 a3 .2 el Sl ! 4 1 3 2.9
Petrol. Ref 3.6 a3l s.7] 1.5 1.0 6 a2 .3 3 2 9 6.4 20101 232
Concrete etc. 1 . ook o2
Iron-Steel .1 1.3 B 2 4 A 5.3
Non Ferrous Met. .2 ik Al o) 3 2 2 1 1 1 2.0
Aluminum
bt 1.1 2l 3.9 3 T N 8 3 2 7 gl 1.3] 8.9 6 ab g A 2 6.2 1,3 .8} 32,5
Electr. Mach. .1 .3 N 2 i ol 1.4
Aircraft-Aerosp. 4.3 =6 44.9 6.6 56.4
Other Manut. 1 Al g 1] 6.6] .7 .5 | b 2 9l iy 3] 220 950 o4
Transp. Serv.
Electr. Utilities
N. Gas Utilities
Other Utilities
Construction
Trade
Services 1.4 A .6 1 2.0 .9 o2 .1 5 1.1 ] 1 s 8]l 81 21.8
i i 43| so.9 22.3] 3.9l 1.0) 2.1] 28] 5.2 1 7.9] 2.3 6] 4.6] 3.2 Al 1.9) 13.0] 1.3] a4l 661 5.3 Y . 9| 98| 73,0140

1972 Wash. Exports to Oreg.
Oreg. Imports fm Wash.
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$ : $ 5 o f f 5 e°$ 5 a & s'f § s f
o S & &/ F/lLoy Y & &/ F AT AR &/ T/ &) &) ) 5/ F/ 8 ; 3
ST TT Iy NI TR IS IV VYT VAT P
1972 Oregon Transaction 6@ 3" «8 & & S Jé‘ & &S & & S Ry S a & & < 3 &S < > o S K& 3 2
27 28 29 30 31 32 33 34 35 36 | 37 38 39 40 41 42 | 43 44 45 46 47 48 49 50 51 52
Crops 19.1] 36.8 73.5 .9 2.3 3.3 1.6 .5 9.6] 147.3
Livestock 31,2 38.7] 155.9 1.3 7.9 235.0
Food Proc. 31.1] 100.7 <7 .9 3 ! 1.9 12.3 6.0] 154.2
Textile-Apparel 1.3 .7 10.1 .2 1.3 1 2.0 3.0 18.9
Mining L.2 Al 1.4 .6 Y 5.3 1.2 2 3.1 2, 15.8
Forest-Fish Ui 53 27.9 1.2 31.7
Lumber-Wood 1.2 : 439.9 128.81105.5 22 11.6 .2 10.1 1.6 4l 700.3
Flywaod .7 ! 6.1 50,10 9.1 9.9 v 5.8 .9 2] 83,2
Pulp-Paper 2.8  25.0 A .6 1.2 .9] 28.3 2.6 5.6 .3 1.5 1.9 12 12.8 1.0 3 1.3 16.9] 11.6] 116.2
Chemicals 9.4 | 1.5 .3 7.6 5.6] 5.9 3.6 .9 .5 1.4 3 1.9 e 7.1 1.7 4,7] 53.0
Petrol. Ref. 2.5 .2 3.9 1.0 7 4 2 .2 .2 .3 = | .6 4.4 1.6] 16.1
Concrete etc. 4 3. 6.9 4.2] 1.6 .3 st i 12,2 2.0 .1 .6 28 2 -3 3 15.7 3.3 3. 57.3
Iron-Steel .2 o2 1.2 2y 217 .1 .71 59.6 3.8 Ll 9.2 ) 1.0 8.0 .1 4 113,
Non Ferrous Met. \ 1.0 .8 L4 % | 2 1.7 1.8 1.4 3 3 6 ) 12.8
Aluminum 25.9 5.0 3.0 33 ql
gt i 9.3 1.8 31.7 2.2 &t syl s.el B.o | RSN 1.4) 6.3 .7 73.0| 4.7 gl 9.1 | 2.0] 1.6 51.1| 10.4] 6.8] 255.8
Electr. Mach. .1 1 L 1 .2 2 3.8 2.7 Al 1.6 1.2 % ! 225 1.2 2,721 17,
Aircraft-Aerosp. 1.8 2.7 L.l 9.2
Other Manuf. 123 2 4.0 7 o2 7l 62.4 6.9 5.0 o .3 .3 4,2 1.5 al 17.7 1 10.9 o) i 271 21.11 90.70 231
Transp. Serv. 6.1 4 . 6 43.0 3 ) 0 L 171.8 42.9 4.0 2.9 1.0 7.2 8.7 a2 2nk 9.7 19 11.8 52.2 6.6 7 9| 12.4 R.6A 25 LK2 .2
Electr. Utilities 2.6 1 31 1 1.8 17.1  9.2] 12.1 1.9 1.6 3.2] 2.0 7.1 2.5 .3 2.7 4.3] 79.3 .9 1.0 43.4] 32.0f 229.9
N, Gas Slities 3 1 7.3 6.7]10.2 | 3.4 8| 3.0] 2.3] 6.3 2.2 3 4 4 31 17.1 1) 7.6 9.5] 81.1
Other Utilities 5 g 9 9 1. 21 1.0 4 5 1 ¥ A 1 o 02 <l 6.0 3e0 4.4y 25,
Construction 13.8 6.1 5.0 6.4 18.3| 2.7 1.2 .2 1.1] 40,6 3.7 - 1S 22.8] 29,
Toxly 24.1| 15.8 34.4 1.7 1.8 5| 85.4 77.6]18.3 | 2.4 6] 3.5] 4.6] .2 17.81 2.7 1) 17.0] 21.9| 2.8 9] 1.0 48,6| 30,7 74.9] 489,
Services 88.2| 26.1 36.2 .6 2.2 4.7| 119.1 57.3] 10.2 2.5 3.3 2.1 .1 8.8| 1.8 18.8 | 65.5 4.9 % 4,9
Submtal Fusines 214.2| 166.1 525.71 14.9] 12.3] 12.0l 996,5 419.2[224.5 | 25.5| 4.3 45.6] 63.8] 9.9 39,6 | 193.2] 20.7 3.1[/129.9 [ 208.0 1 102.01 20.4] 12.2(177.91 549,61 851.3

1972 Oregon Transactions
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& e o &
Q"’@ § § < & & . of & ~§ $ %'}69 f § 5, 55 -§§ a‘§ \0}\'
& & q;?Q > . @“& $ & & - & & $ § * -f § S & «'5 ¥ 5 & ¢ g §
3 & 3 g LS &/ & & ¢ gl 8 S § 3 s s/ & & & S/ & o S s/ & § s
1972 Oreg. Imports fm Idaho GOQ \7;" q°° & § & 3 = QS & & S & a < I < < o N @ > Q) ¢ I o &
Idaho Exports to Oreg.
2 28 29 30 |3 32 33 34 | 35 36 37 38 39 | 40 41 42 43 | 44 | 45 46 | 47 48 | 49 | 50 51 52

Crops 358 6.2 1207 ol o1 1,60 24.5

Livestock 1.2 3.3 10. 6 15 %

Food Proc. 6.7 22.0 28.7

Textile-Apparel Sl i

Mining

Forest-Fish Hl .

Lumber-Wood g 8l 4.6 ) 16.3

Plywood ik 1.8 il 2.0

Pulp-Paper ) Ja .3 .

Chemicals 2.1 1.1l 101.2 1.0 1 1.0 f

Petrol. Ref.

Concrete etc. 1 -9 aal #

Iron-Steel

Non Ferrous Met.

Aluminum

Fab. Met.-Mach. 4 2 3 e 2 1 1 1 ‘*7

Electr. Mach.

Aircraft-Aerosp.

- Other Manuf. 1 12 o2 1.8
Transp. Serv. o2 L4 4 3.4 1.5 ol 6.
Electr. Utilities t . il b A4
N. Gas Utilities 1 .2 1 .2 -6
Other Utilities
Construction c < - .7 » 1
i 1.0] 1.4 3 1.7] 2.8 .2 | .
Services 3.5 4 2.4 2.0 .1 10
gl i 13.0] 21.2| 47.1 19.9] 15.5| 2.9 2 1 .2 B
ki bt 4.0l 96.0] 8.l 19.1 13.3] 2.5 109.3 66.8] 36.4] 41.9 7.9| 10.8| 13.5] 24.4] 74.5] 232.2 235  _6,2! 171.1) 125.2 29.0] 97.6 140.2 | 79.8] 327.8) 1884
i i 419.1] 195.91 417.9  17.4 47.4| 22.8|1048.3 443.5| 298.3| 70.4| 11.1| 70.8| 45.3| 26.0) 54.7 | 340.3 52.3| 11.6| 473.3 614.7 234.8] 48.2] 61.01371.211676.412002.68995.1
ok i w8l 260 -s1.0 2.4 2.5 1.0 78.6 -.2]-29.3] 4.9 -.7| -7.2| -2.6] 1.4]-5.6] -13.8 47| -6 159 -6 183] 1.4l 5| 11.6] s.0f-124.4-16s,
SrosTusisys 631.4| 496.1 1050.d 52.4 76.5| 37.5|2253.9950.0| 540.7| 151.2] 23.2|124.7] 123.2] 62.0]165.1 765.4 oa 11 ou 3l 6% as7 1 385.0l 165.0l 74 61 687 512384.613100. di6129.d

1972 Oreg. Imports fm Idaho
Idaho Exports to Oreg.
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éé’
e < - “ §° § é’g
S . & > o §§ §§ s $§ S N .§? §$ A§F s df & qfh ;f & g$
s/ &/ F Ef £ of I E/ F §) £ §)EF )2 S S E g/ &/ &) &) &/ &/ 8
1972 Wash. exports to I3 é"& él § ,,'fcb @"’U @3 £ \Q"l .,5\ f- é? :) : §\ 3 §' é}" sé .éé: : © ,g" f .‘" & 559 oé' 48 65 b\Q :Pa
Idaho < 5 & & A < 3 & L S ¢ &S £ & < <’ < < d S < 3 S &£ C 2 Q < &S v o
Idaho imports fm Wash
53" 24 55 26 o7 28 29 60 61 62 63 64 6> 66 67 68 69 70 7l 12 73 14 75 76 77 78 3
Crops 7] 7.8] 6.6 .1 2 | 15-4]161.1 |434.9]496.0 822.2
Livestock L 1.0 156 2 g ) 70.8 5. 96.0 353
Food Proc. 1| 23.3] 13.6 .2 3 .1 = .8 .3 | 39.0)744.5 | 731.2 [1475.7 1749
Textile-Apparel o Sl 4 2] 32.2 |107. 6| 139.8 154.8
Mining .1 6 7| 4.0] 1.9 s5.9] .3 76.4
Forest-Fish 1.8 4.3 514 2.51 .2t 9.2 299.6
Lumber-Wood .3 .6 52 .1 s 6.4 | 21.8 p070.7 |1092.5| .2 |1682.4
Plywood 3,9 |276.7 | 280.6 352.2
PulpPaper e 6.1 |0 3 1 9.5 52.1[737.7|789.8] .3 1017
Chemicals 1.4 o3 2.9 .3 4,3)121.6 | 52.6| 174.2 o3 TN
Petrol. Ref. 2.7 4.4 il .8 4 o2 0 53 -3 4.6 1.4 16.4 | 197.2 ] 208.2 | 405.4 -9 588
Concrete etc. <L 11 13.2 9.9 23.1 .2 210.1
Iron-Steel 2.0 30.6 32.6 N2 107 .2
Non Ferrous Met. 1.1 1.1 -.51 34.8 34.3 ol 46.5
Aluminum -15.6 | 719.1| 703.5 860.2
Fab. Met.-Mach. 1.8 1 3.8 1.2 1.4 7 7.1 L 16.9] 71.8]261.8| 333.6] .1 | 607.7
Electr. Mach. .3 .1 4] 26,0 72.9( 96.9] .2 | 113.8
Aircraft-Aerosp. 448.7 11336.711785.4 1861.8
Other Manuf. -l 4.0 ek 2l . il 2 g, 8.10434.7 | 509.7] 944.4 .3 (1194,
Transp. Serv. 1.5 3.9| 12.4 .6 4.9 1.2 | 1.2 1.5 .7 1.9 .2 .2 A 4.3 N 3.1 q <3 39.91300.0 | 572.4| 872.4] o 1295,
Electr. Utilities o1 1 21208, 31 38-2| 246.5 .1 | 579.
N. Gas Utilities 63.5 63.5 220.0
Other Utilities 119.0 119.0 164,
Construction 236.1 2236 2324.
Trade teo9.8”1114.0 1723, 4200.0
Services 2\ 434.7] 3347.9 .1 14746.3
Subllesis St iees 8,7] 36.1] 48,51 1] 1.9 19.1] 2.9 | 6.8 [ 4.6 .9 4.5 1.6 .8 3.7 | 4.7 9| .1 3 |11.1]6.7 | 3.7 o739.£;:a 7219528.6 2.9 P5893.8
i

1972 Wash. exports to Idaho
Idaho Imports fm Wash.
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& & Q o 5 %Q § é'g
§ s/ & s/ & s ) ) £ 5/ &) & S/ E) 8 §/) &) &) §) &/ §
v/ &/ F ISISTE . TS IE IR IS IS IS I i) 8/ &) &) & E)S
WIS TR IS VIR IG IS SIS SIS T I IS TS T I T e B T T
1972 Oreg. Exports to Idah < < « N < « ~ < q S Q o & < ¥ “ b ¥ = i @ < 9 g iy ) = & “ 3 2 %
Idaho Imports fm Ore
23 54 35 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 12 73 14 75, 76 17 18
Crops g0 7.4 6.2 ) oy 60.3] 389.9449.8 Al 6114
Livestock s 7] 24.21 38, 68,71 34, 99.3134.0 ] _1.3] 496
Food Proc. 2.0 .9 2.9) 501.5! 280.7782.2 -.111050
Textile-Apparel 212 12, 33.3 ol 22,
Mining 9 1 1 .3 ) 58, Sheled w4 76,
Forest-Fish 6 2.7 4.4 =20 137
Lumber-Wood g 3 7 1 6.11 362.8/1135,31498.1 2253.5
Plywood 3 3 % 7] 108 750.q 858.9] _ 1| 950
Pulp-Paper 1. 1.4 3.3] 49.7| 340.9 390.6] 2.0! 540
Chemicals 1.3 e I P 2.6] 24.3] 63.14 37,4 2.0] 151,
Petrol. Ref. ‘ 5. . 6.1] 1.4 L}_j
Concrete etc. 38.2 19 58.0 3. .31 124
Iron-Steel 3.9 i 2 1.34 123,
Non Ferrous Met. < 1 3 45 48.8 62
Aluminum 5,9 124,24 130.1 L2 165,
Fab. Met.-Mach. 3 2.1 8 g 4.0 7.3] 225.5] 236.3 462.0 £.8) 1A%
Electr. Mach. 20.5| 55.4 75:91 -6l 9
Aircraft-Aerosp. 14 14.5 .8 24
Other Manuf. 2.1 o2 1.0 3.3] 93.3] 386.4 479.7 765,
Transp. Serv. 3 .8 J .3 2 ] 2.8] 395,1] 95.9 491.0] 6.8] 947
Electr. Utilities 2 1 ) 7 1.7 144.9 6.9 151.8] -4.00 385
N. Gas Utilities 1 7 .9 .4] 82.8 82.8] -1.6] 165.
Other Utilities 47, 47.0 200 174 A
Construction sl .31 250,2 280.3 530.3 23] 687
Trade .9 1.0 7 3 ol ol o 3,711590,5] 276.91867 .112384,
Services 9 l 1 1 2 _ 8.2 30.41735.al  1.0l3100.0
Subtotal: Purchases PRI Y e ) L ; 4.0 1.0 5774.00 4705.540479. 9 16.9016129 .2

1972 Oreg Exports to Idaho
Idaho Imports fm Oreg.
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. , sy F S8
o & Xy e > % ¢ & > 3 & X & < 3 ¢ = ¥ S & N & 3 g & S
§/) &/ & S/ &) ) SR T ) ¥ ) &) ¥ ¥ g) Ff Ff S Ff I 8 EL PR 8
WA AR VAS Vay vEY VAN FAST YT Sf el ) S LR RS B S B E LR, w8 S XSS
ol < «°° & & <’ S & i S & = S T <« < < o) &S < > ) S & & S Q 02 A v ©
1972 Idaho Transactions
53 54 55 | 56 57 58 59 60 | 61 62 | 63 64 | 65 66 67 | 68 69 70| 11 72 | 73 74 75 76 | 77 78 |
Crops 9,4/ 111.7] 93.8 2] 1.9 i ! 2.2 219.5] 6.4] 191.9198.3] 1.1 459.9
Livestock 22,9 92.7] 149.4 1.6 1.0] 267.6] 15.1] 134.1 149.2| -1.0| 445.5
Food Proc. L1 30,3 69, W4 2 4 o1 3 1.0 .3] 103.0] 84.7| 569.7 654.4| -.8| 875.0
Textile-Apparel 1 1 ol o3 5. 5.6 az 6.3
Mining o1 6.4 2.5 1.3 30.0 2.1 43.6] 1.5| 61.3 63.0 1] 106.2
Forest-Fish 6.8 A1 19.1 27.0 o1 1| -1.0] 27.1
Lumber-Wood - 11 198.5[ 21.1 9,5 A - 3.2 7.8 23 242,0 7.7| 482.1 489.8 2] 775.9
Plywood 13.9{ 20.9 3.8 2.8 41.4 1.0 62.1 63.1 .2/ 108.9
Pulp-Paper 10,0l .1 5.4 B " | 16.1 98.0 98.0 9] 119,
Chemicals 17.4 4 .9 .5 ! 3.1 26,7 1 3.3 A . .3 3 21 54,71 15.6 170.9 186.1 4| 260,
Petrol. Ref.
Concrete etc. ' : 1.0 21.3 .4 2| 23.8] 6.1 2.6/ 8.7 -.5] 33.2
Iron-Steel
Non Ferrous Met. 1.6 49,7 A1 51.4 221.4] 221.4 -.1] 272.9
Aluminum
s 4.8 2 3.2 g 2 3.8 1.9 20.2 & 15,0} 16.0] 14 10 2| 702
Electr. Mach. 3.4 al A . 6] 430 s.0f 77,2 82, 1] 86,
Aircraft-Aerosp.
Other Manuf. Bt A ; 4.3 .1 4| 2.5) 15.0] 23.3] 78,4 101.71 9] 119.3
Transp. Serv. 4,5{ 12,0 53,7 1.8 6] 15,1 3.8 3,6 4, 2.0 5.7 .7 5 1.3] 13.2 1.8 i 9.6 2.8l 1.00138.6] 87.6 87 1.0/ 239
Electr. Utilities 3.5 5.5 4 7.0 3 1.8 2.4l 15 3 4.3 21 1.1 L90 1.8! 12,0 N A1 1,720 14.1) 14.6] 94 46.0 46.Q =1.4] 141
N. Gas Utilities .1 | 8.2 2 3 2l 1.2 3. 1.9 ] .1 3 2.8 13. .2l 1.3 1.4] 36.8] 38.6 38.6 -1.9| 75.8
Other Utilities K ! .1 iy .1 o1 ad 22 W 1.8 28 . ad 2s
Canstiction sl - 2. 1.3 3 1. 3 .5 . 3 Al 2,21 1.0 W6l 7.6 20,30 277.2] 113.7] 390. 2] 41
Tins 12.50 15 53.0 2.0 10 220 2.4l & I 1.0 1.4] 2.5 1.9] 3.9 4 ] 201] 6.3 e3lisoalaia gl 114l 4263 -3
Services 30,4l 1 LA 2l 2.el 3.5l 12,70 Lot 1.21 0N .5 o Ll 1.2 2.3l 7.4 19,50 90,91 212.3] 319.8 99-4# 4192 .41 650
SN Ratah 09.4] 283.7| 474.8 2| 25.4] 5.3] 277.5] 51.7] 29.7] 62.4 6.1 99.6 7.3 9,6 20,41 29,71 19,3 14,4 2] 92,01 47,91129.0 1367.202394,11 37613 -1,615881 .2
st A o 1.4] 298] 14.0] 202.7 18.9] 42.2] 77 6.8 1428 26,0 38.7 49.5] 58,1 7.6l 45 21 128,90 101.21 904412164
S 259.8] 106,3| 257.3 4.9] 49.7| 8.2 233.0 35.9] 33.1| 106.2 20.8 25.6 33.7] 36,8 46,0 151.5] 110.1] 20.1 2.4) 161.0| 441.0/436,8}2580,2
Releaan 2250 2271 -3l -6l -4l 36d -1.1] 47l 7. 1.4 3 2 .1 -1.0| -4.6] 3.2] -4. .2| 17.1] -6.5/-10.9] -6.3
e 459.9| 445.5| 875.0 6.3]106.2] 27.1] 775.9108.9] 119.7| 260.9 33.2 272.9 70.2| 86.6 119.3] 239.4] 141.1) 75.4 2.9 414.1] 590.3[650.0]5881.2

1972 Idaho Transactions
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Table A-2. Estimated Northwest Transactions, 1985
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Table A-2
& < - o o
. 5? s é? \ & & - 5;? & ;§§ & Q£§ é;‘ & §§, 3§‘ ng ‘ﬁf é;
$ Q £ > L <§ $/ & T &/ £/ & § ¥ Y - F ; e 5 & g & &
5 & & S & & 3 2 < & & S § g & $ & £ 9 & N < § ¥ $ $
1985 Washington ol o & & & < %4 & < S ¥ < = & < g < T o AS Q > o S & 4 2
ﬁii;s?;ggons 1 2 3 A 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Crops 33.2| 85.6/212.4 .9 .3 .1 2.7 1.6 ] 336.8
Livestock 39.0]262.7 A 3021
Food Proc. 44.,21145.0 o “ o9 :5 5.9 2.9 6] 13,28 2155
Textile-Apparel 9 7 .6 1.2 .3 .8 3 . al A 3.8 115
Mining .6 1.5 o7 .3 .1 24.8 .6 .6 .3] 23.6 35.0 .2 | 88.9 5
Forest-Fish 35.4 9.4] 295.1] 5.0 ! 345.0
Lumber-Wood ; 1.2 .5 8] 496.91114.9 |141.6 23 .1 . o i 3 e 24 1.1 100 .2 .6 1.3 119.7 2.5 .4 1896,5
Plywood 27.04 17 2 16.6 3, RIS A Ta2 El202
Pulp-Paper 1.9 .3] 43.3 3.8 .3 3.0l 2.0[178.2 4.5 .3 3.9 2 .8 .9 4,8 | 22.8 £ 2.0 .l 2l 1.1] 31.7] 22.61329.6
Chemicals 30.3 3.8] 2.3 A 1.1 1.9 4,9]35.9 | 18.3] 1.5 . i .6 3.3 il 37] &4 Sl — A 5.7 5.5] 9.41135.6
Petrol. Ref. Sud 1.8 1.8 .1 .5 2.9 W, .20 14.3 7 3.9 1.6 4 3.0 .6 1.8 1,7 | 38.4 .6 2 1.0 37.9] 11.4] 7.8 ]142.1
Concrete etc. 4 | 24.3 223 .5 .2 ! 44.8 .3 i . 3 1.6 =3 .6 o2 % 210.2 .3 .8]287.5
Iron-Steel 6 . % <3 o) ) iy 2 1.9 3 51 47.0 Z 1.1 | 14.9 gl .1 47.7 L21117,2
Non Ferrous Met. 5 .9 2l ol A 1 8 2D 1.9 ol 6.0 o 1355
Aluminum .6 -8 il 1.2 {135.4 1 19.71] 1.3 6 2.5 10.8 1731
Rab et St .8 3| 71.6 .2 5| 12.7] 1.2] 4.6 | 2.9 o 4 21| 2| 33| 62.0] 6.1 | 18.8 | 15.5 Al 2, 16,11 4.0 16.2]344.2
Electr. Mach. 2 o L2 A 5 2.3 33 3.1 S A B 7.8 .2 5.4 255
Aircraft-Aerosp. e & | op g 253 o 32.%6
Other Manuf. i ! 4.0 o 3,1 1.5 A s 1.2 3 3 1 ) 10 (o s e s B 6.4 | 27 .4 4,4 1.7 .51 17.0] 120.40177.6}374.9 ~
Transp. Serv. 9. 8.0/ 38.1 .6 .8 4,5 60.9] 21.31] 51.4 5.8 4.5 14, i B ool 8 6. .7 i WA A R 4.1 -3 .6 | 63.6| 45.9| 60.4 ] 583.7
Electr. Utilities 4. 1.7 1.9 .8 1.8 .50 8.4] 2.6] 23.1 6.3 2.8 4.4 3.3 .7 | 36.8 5.1 .9 6.0 5.4 | 10.51/180.8 .50 3.4 3,21 68,1 89,2]478.7
N. Gasluilities 10.3 .3 o 2l 1.6126.7 | B.2083.7 S.0 1.6] 2.4 328 2.3 2.2 .8 3 L] 54,50 .3 Al 7.4) 14,4 115003
Other Utilities .8 1.72L 1= . 3 s 11 7.0 6 8 | 4 1.0 2 1.9 9 f 3 1l 19.3 1.3 107/ 13 6] 69.8
Constrmtion 10.1] 2.9 1.1 2 61 2.4] 5.4 Al 7.7 1 258y 9 1.7 3 1.0) 2.7 4l 121 261 9713 J& 1 2.5 gl 23.8] 6231449
L. 39,41 14,3] 56,6 3.8 1.5 7.9] 65.41 18.6139.7 5.7 1.8 6 6.2 8 s. 7| 2011 4.6 6.5 1.30.81 23.4 2.5 .5 .1 1188.7) 61.2]1122.81736,0
Services 44 .4 9.1] 55.9 5.7 3.8 4.7] 69.4] 10.3| 47.6 | 23.1 7.9 5.% 4o b .9 831 41.3 | 6.4 1104,3 | 51,9 | 87.7[ 31.1 2.0, 8.4 164,11 461.311076, 640 2336,
Subtatal: Purchases 190.5] 212.91976.9 | 17.3| 15.6] 40.9]1055.5/201.6[596.6 | 82.4 | 34.4 | 114.6 23.8] 9.3 [213.9 [223.9 [35.6 [188.5 1216.8 | 336.7! 255 9] 59 .3l 37 & lioa7 21 857 11608

1985 Washington Transactions

171



w :
$ : $ & & f" ,@6? 5 éé! S 2 & SST g/ ¢ &
e e &/ £ Y YR VANTAS VAN VAN VAN VAN VAN VAN VAN VAR VANV VA i/ &
1985 Wash. Imports fm Oreg. & '.;& > S "~\§°° & és? a 13 ' & o & £ & S \6}0 ' © & 657 (P" 3 $
Oreg. Exports to Wash. & o q°° & & . i & < S q & &£ & T <« < T $) (¢ 5 2 2
1 2 3 4 5 7 8 9 10 14l 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Crops 23.4
Livestock 18 1
Food Proc. 12.9
Textile-Apparel -
Mining - 2l
Forest-Fish
Lumber-Wood 70.8
Plywood 12.13
Pulp-Paper 29.9
Chemicals 10.2
Petrol. Ref.
Concrete etc. 4.9
Iron-Steel
Non Ferrous Met. e,
Aluminum 1.8
Fab. Met.-Mach. 6.0
Electr. Mach. 2
Aircraft-Aerosp. oD
Other Manuf, 3.6
Transp. Serv. 32.4
Electr. Utilities 9.4
N. Gas Utilities
Other Utilities
Construction 44
Trade 39.5
Services 47.5
S 10812761 43,71 37,61 6 94,21 396 s3ol 221 72183 | 13 .1 13,5 6l 26 1 17

1985 Wash. Imports fm Oreg.

Oreg. Exports to Wash.

T2
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w .
q"@ $ S . & & sf & 33; & véég & 3 §°¢? '§§ 5 $ 03'\.
§ < i & ) & S & Ui & y 03“8) & & ol g 5 ol ;f \S Py éo“ $§ & S
5 § s $ £ & $ 4 K3 & & § S s s $ g 3 05’ P & e(" S S§ /\f 2 &
1985 Wash. Imports fm Idah S 55 « 4 < & S q Q ) Q (<) & > < « @ &
Idaho Exports to Wash
T _2 3 4 5 6 7 8 9 10 Ll 12 13 14 15 16 1.7 18 19 20 21 22 23 24 253, 26

Crops 10.4
Livestock 9.3
Food Proc. 5.8
Textile-Apparel Wk
Mining al
Forest-Fish v
Lumber-Wood 26,7
Plywood 4.2
Pulp-Paper 6.3
Chemicals 10.3
Petrol. Ref.
Concrete etc. . _ AL
Iron-Steel
Non Ferrous Met. 1.0
Aluminum
Fab. Met.-Mach. 3.5
Electr. Mach.
Aircraft-Aerosp.
Other Manuf. 1.4
Transp. Serv. 10,1
Electr. Utilities 2.0
N. Gas Utilities
Other Utilities
Construction it
Trade 11.9
Services 9.8
i 15.0 29,4 160 14,91 11, & 3 1.0 2 ' 6
B 6 78.2 4105 127.8 20.2| 11.3| 242.2 50.3| 334.5| 74.6 |429.3 | 43.3)26,9 | 11.7 [385.8|381,7 88.20355.7] 641,00 2241{ 439 6AAL 6.5} 959.01 1609 634.3] 7000,
i co8.3] 116.01 645.9 143.2 | 71.8] 300,2|1089.6 220.8| 743.6]239.6 | 116.4 | 157.9| 87.5 | 28.8 |260.5 | 565.1| 124.811338.3 972.3/1438.8 459.1 68.0] 211.2/1625.65202.0 7151594077
A et 2.1 yi 6l 1.9 1.1] 6 Lal 11,0 SN 2l 312 1 6 .6 ¥ 1.0l 21, " 5| 22.94 6.0 8130 86,
e 994.9| 406.6l 2107.9 306.5| 115.3] 353.512523.6 528.311750.1]399.7 | 588.0 | 325.6[139.4 | 51.5 [860.2 [185.0 | 249.2pggs.#11851.312021.1] 759.7 195.81 255 RI3695 264260 8

1985 Wash. Imports fm Idaho
Idaho Exports to Wash.
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1985 Oreg. Import fm 2

::::: exports to Or£+ 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 20 51 52

Crops 59.9
Livestock 2.6
Food Proc. 85.6
Textile-Apparel 11.2

Ening 16,1
Forest-Fish

;LumbenWood 3.2
Plywood

" Pulp-Paper 21.4

;Chemicals 4.5
Petrol. Ref. 2ans
Concrete etc. ' )
Iron-Steel P

lon Ferrous Met. 207
Aluminum
Fab. Met.-Mach. 68.7
Electr. Mach. 3.5
Aircraft-Aerosp. 91.4
Other Manuf. 37.4
Transp. Serv.

LEIectr‘ Utilities
N. Gas Utilities

Other Utilities

Construction

Trade

hServices

fubtotal: Purchases 13,0 | 73.01 4.9] 1.0 9.9 2513 6, 12.0 3.8 .8 7.1 3.6 .2 2.2 27.6 2.7 5.9 10.8 67 1.4 5 9 16.5] 100.8| 65.3

1985 Oreg Imports fm Wash.

Wash. exports to Oregon



5 . N
W o/ & o L i) S i . ¥ o/ 5 Yy &/ &/ ¢ £
FL LT o £ G B e S g A £ S E S E S 2SS S8 &/ 2
1985 Oregon Transac- & g §’ i & o"? & & K Of $° & 5 £ S & Os" /\f «?": e(,’ & 000 /j’ of 3
tions Mi1l "72 § < <9 « 75 < « S q q Q ($) N S T %
27 28 29 30 2. Fa 32 33 34 35 36 | 37 38 39 40 4l 42 43 44 45 46 | 47 43 49 50 51 52
Crops 20.8 | 38.9] 94.5 | 1.2 2.5 4.6 2.4 -6 21.1 1186.6
Livestock 33.9 | 40.9 [200.3 1.6 17.4 | 294.1
Food Proc. 32.9 |129.4 .8 1.4 .5 2.6 18.6 | 13.3 ] 200.0
Textile-Apparel 1.5 .9 |13.8 .2 2.3 .2 3.1 | 6.5] 28.8
Mining 1.7 2.3 1 13% ol 9.4 1.8 .3 5.3 5] 27.3
Forest-Fish 2.5 3 34.6] 1.5 38.9
Lumber-Wood 1.3 130 534,11192 .3 20.3 e 171 2.4 1037.7
Plywood i3 .2 8.8 74.6 | 14.5| 4.5 17:3 .2 9.9 1.4 4] 132.5
Pulp-Paper 3.0 | 32.1 .5 .7 1.8] 1.3 | 45.2 9.9 A 1.5 9 & 252 22.4 1.4 .6 2.2 | 25.6 | 25.5] 179.9
Chemicals 102 1.9 A 11.0] 8.3 9.5 1 6.3 1 7 .8 .1 1.4 A5 3.4 il 12.1 2.6 10.4| 81.4
Petrol. Ref. 5 .2 4.4/ 1.2 -8 5 .1 .2 .3 .5 .1 7 5.2 4 18.7
Concrete etc. 4 4.9 b 9.3] 6.2 9l EEEEN  l21.7 | 3.1 3 6| 4.5 7 1.1 .6 26.6 | 5.1| 6.8] 94.7
Iron-Steel 4 ¥ 2 1.9 .3 [36.2 sl .8 [100.2 6.3 .2 | 44.0 b 1.6 11.8 v 7] 175.5
Non Ferrous Met. .5 15 s o7 4 3 =3 362 32 1.9 35 .9 .9 1.6] 21.%
Aluminum 26.0 8.0 34.0
. 10,0 2.0 | 40,7 3.2 .7 39.5| 8.8| 190.5| 4.5 2 | 2.4 9.7 .1 1.9 140.9 9. 1.0 | 15.8 2.8 | 2.9 86.9 | 15.8 | 14.8] 422.6
Electr. Mach. i 1.5 X G A 7.4 | ) 2.8 1 4.2 1.8 6.0] 31.8
Aircraft-Aerosp. 2.7 3.8 6.2 173 14.0
Other Manuf. 1.4 5.1 | 1.0 2 89.9/ 10.4| 8.0 £ .5 o 8.1 2.8 -3 130.7 | 15.2 A 4,6 | 31.9 |199,0) 411.6
Transp. Serv. 6,7 .8 | 55.2 .5 2.4 247.6| 63.9| 6.4| 5.2 | 1.0 |12.8 |13.0 .3 2.4 | 18.6 2.4 20.6 | 72.4 | 11.8 .9 | 1.2 | 21.0| 13.0| s5.2] 639.5
Electr. Utilities 2.8 1| 4.8 .2 2.6 28.9/ 13.8| 19.3| 3.4 2.9 4.8 3.1 7.5 4.8 .6 4.7 5.9 |141.8 .3 1.8 1 65.7 | 79.0] 400.8
N. Gas Utilities 3.6 ) 9.5 .9| 14.6] 5.3 7 4,8 VG 4 8 6 3.8 .2 .7 .6 .4 ]19.5 11 10.3] 18.7] 113.5
Other Utilities 3.1 .9 -7 4 2.5 .0 1.6 o .5 9 B | .3 4 o3 .1 8.4 i | 8.3 9.6] 39.4
Construction 15.0 6.5] ¢.4 9.3 27.2| 4.3 1.9 3 1.9 | 56.3] 6.6] 1.1 [ 2.1 34.6 | 65.5] 239.0
Trade 26.2 | 16.8 | 44.3 | 2.3 | 2.6 .6 | 123.01115.7| 29.2] 4.9 ¢ 6.3 2 34.4 §.1 -1 129.6 | 30.4 4.91 1.1 | 1.5 | 82.6 | 46.5] 164.3] 779.3
Services 9 27.6 | 46.5 .9 31 5.8 1 171.6| 85.4] 16.2] 4.5] 4.1 5 8 3.1 2 17.0 | 3.5 32.8 | 90.8 8.8 9 1.6 8.3 1531.2 1148.512309.9
Subtatal: Purchases JF;LQ 5.2 1674.8 [20.5 | 17.5 | 14.5 |1432.6 3561 40 1803 1002 114.0 | 40,2 13557 | 38,51 4.6 (2245 o884 |187.9123.6 | 15,9 295.5 [830.4 1873.3

1985 Oregon Transactions
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o & Z & o oy
. H § S & 4 5 *f 5§/ &/ &/ & /& & & J
; : N o > ~ w X S =~ RS
» 00 < &/ F/L ¥ £/ & & g/ & s/ S/ & TS & i - S ¢ &
1985 Idaho exports to S > 2 L & & Fy Q & 3 & © “ & . & & & K & o & s @ g L
g/ 8 $ s/ &/ £ §/ £/ S/ /0§ §/ &/ &/ & £ s/ & - $ s/ &/ & F
Oregon & a & @ & § > & Q S Q S & S < ¢ Q g o & Q@ 2 d S & s S
Oreg. Imports fm Idahg
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 22

Crops 52

Livestock 6.8

Food Proc. G

Textile-Apparel ol

Mining =l

Forest-Fish

Lumber-Wood 110 G

Plywood 3.0f

Pulp-Paper 1.2

Chemicals 8.1

Petrol. Ref.

Concrete etc. 5F

Iron-Steel

Non Ferrous Met. 1

Aluminum

Fab. Met.-Mach. 2.5

Electr. Mach.

Aircraft-Aerosp.

Other Manuf. A

Transp. Serv. 9.0

Electr. Utilities 1.4#

N. Gas Utilities

Other Utilities

Construction 2.§

Trade 9 d

Services

Subtotal: Purchases 13.9] 13.9 6.7 20.5 7.7 3.1 A 4 1.1 .2

e 51.2/109.8| 67.3| 26.4] 18.8] 3.2 |146.7] 104.4] 50.1 74.9| 8.0 | 7.1 | 25.6 | 42.5| 74.5| 462.1| 44.7| 9.4 [299.5|172.7| 55,3 |125.3 229.9| 118.4] 703.3] 3030.9]

\%

ki 368.11207.3 ) 5371 | 23.6] 67.3| 25.8 1591.0 661.0| 455.7|139.7|11.1 [127.9 | 67.9 | 35.2 | 54.4]656.3| 97.7) 17.5 | 824.6 | 852.4440.3 | 61.2 | 85.6 | 630.52541.25092.2f4672.

Adjustments 7.31-21.9| -9.4| -2.9] 3.1 32.0] 3.9 -14.7) 41} =8| -6|-2.5] 2.0f -7,2]-25.4] -5.8{ -.1]|-27.3] -6.9] 9.8 -.6] 1.3] -4.7] 24.0] g4.9] 21.

Gross Outlays 685.5| 524.9 |1349.5 72.5] 108.6| 45.7 [3248.1|1416.0| 862.3|267.2| 23.2 |222.2 |184.8 | 95.0 | 164.1(1476.5| 177.8| 37.3 ]1332.1]1313.3|688.5 | 209.5| 104.7|1167.7]|3614.8[6799.0061908

1985 Idaho exports to Oregon
Oregon imports from Idaho
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éf
2 & s 8 o & " & «‘be § fg -
4 s/ & N . oS S S sS ESE S S S)E SLEhE v &) F
1985 Wash exports to éi"k °~§ \3 S ;\ @ 05’ 9"; '\"% a"'z. 8’8 O?JJ «$ @g 45' .sé ,§ f 3‘0 :?N c.f .}Q «}S @ g&? ég @5 Qoi" ‘ .é‘\ $’§ -?O
Idaho g/ £ §l v/ &/ &£F £/ & e £/ & sy S i) S S/ & &) &) o) &) /) & £/ &) &) &f &f §f ¢
Idaho Imports fm Wash 5 M o - = 8 L ¢ 5 ° Q K h
: 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 17 18

Crops 18,8 | 73.9| 504,71 578.6/ -8 994.9

Livestock 2.1 8l.4 18. 99.8 406.6

Food Proc. 33.2 | 90g. 9| 872.41773.7f-.1 107.9
Textile-Apparel -9 63.7]| 218.3 282, 306,
Mining .0 5.6 1 9.2]-.9 115.3
Forest-Fish 8.3 8.3 323,
Lumber-Wood 19.6 32.8|1571.41604,2] .1 523.6
Plywood 5.91 410 416.1 528.3
Pulp-Paper 15.3 1 89.6] 1294.41384,0/--2 01750
Chemicals 6.1 ] 177.5] 76.d 253.5] -1 399,
Petrol. Ref. 16.7 | 197.2| 208 405,4] .3 588,
Concrete etc. 1 20.4] 16, 32213 325.6
Iron-Steel 2.6l 16.9 19.1] .4 139,
Non Ferrous Met. 5 -5 34. 34.1-.1 5% .5
Aluminum -15.6] 703 687.9| .8 860,
Fab. Met.-Mach. ag 4 | 140.1] 592.4 732.51.2 |1185.0
Electr. Mach. 1.0 52.6| 166, 219.2 249.2
Aircraft-Aerosp. 695.5| 2066.4 2761.9--1 885

Other Manuf. 12.4 | 640.9] 785.91426 il 1851,
Transp. Serv. 468, 968,6 1436.7] -7 2021
Electr. Utilities 272.9 8.2/ 281.14-.1 759

N. Gas Utilities 45.4 45.4 -1 195 ﬂ
Other Utilities 185.5 185.5 -3 255.
Construction 3550.8 3550 .2 369

Trade 3993.1 1696 .4 5689-7 .3 6426.0
Services 5826 .6 13294 7156.Q .2 19492,
Subtotel: (fechases 9.7 |21.6)47.7] .4 | 25| .8 [22.8] 2.0 |10.1 }4.3 .5 3.9 3.9 | 1.4 6.0 Sl s 6 |18.1 6.7 [ 5.1 1751 5.0

1985 Wash exports to Idaho
Idaho imports fm Wash.
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" 2 S s)E
& o 3
. é?‘ = jé? ; ) & & ) £$§ X é§? s §§? 55. d? E§? 5§§ 3§? 55 \4? £?S é§ 5;* 65? $§
1985 Oreg. exports to ) J; g@ _ §'Y & ‘-;1‘ & §°b 9."& é:"% 3 é""& 0?#' «é gg ,\s é'cé és- é\} & N:'j 4 é\) 5'»53 & e‘d? Q@& 3'7 5’ 5« bé'; §O
Laaho & & § £/ &/ £/ §/ & $/ 8 & § S s/ &/ F) &/ &) &/ &) &f = s/ s/ &) s/ o) ) &) &) T/ ©
Idaho imports fm Oreg. © ™ 5 # ol b ~ ‘ 4 © ) © g = N <
53 54 55 56 57 58 59 60 61 62 %! YA 65 66 67 68 69 70 71 72 73 74 75 76 77 78
Crops 10.0 65.2] 400.2| 465.41-.1 ]685.5
Livestock 10.7 35.21 146 9| 202.1] -.1 224
Food Proc. 3.2 | 616.8] 516.4|1133.2 .2 4349.5
Textile-Apparel 264 10 18U T e2,21 =1 72251
Mining 46.4 81 31, 32.6] -2 108.0_
Forest-Fish 6. 6.7 1 45.7
Lumber-Wood 9.8 1529.711600,0]2129.7 1_p248.1
Plywood 1,1 | 158.9[1116.001274,91-4.8 [416.0.
Pulp-Paper 2.8 | 76.0] 567.2] 643-2]1 6.5 1g8h2
Chemicals 3.6 39.6] 132.4] 172.0 267.2
Petrol. Ref. 4.5 4,5 23.2
Concrete etc. 65.3/ S54LEINI19,4 0 3. 222.2.
Iron-Steel 7.7 7.7 1.6 | 184.8
Non Ferrous Met. .4 4.5 68.4 72.9] =.2 95.0
Aluminum 5.9/ 120,71 126.6] 1.7 | 164.
Fab. Met.-Mach. 78.9 | 421.2] 529.2| 950.4]10.6 [1476.5
Electr. Mach. .. 36.3] 109.1}] 145.4 o1 LA
Aircraft-Aerosp. 22.8] 22.8 37..3
Other Manuf. 95.2 159.6] 661.9] 821.5 2 |1332.1
Transp. Serv. 3.9 586.4] 44.2] 630,6| 6.9 [1313.3
Electr. Utilities 2.3 § 275.3 5.8] 281.1|-5.1 | 688.5
N. Gas Utilities 962 96.2] --2 0
Other Utilities 61.6 61.6| 3,6 10
Construction D 425.3| sog. 4l 923.7 .1 116
Trade 4.5 |2490.1] 303.2[2793.3]-1.8 13614,
Services 5.2 13814.59 621.7|¢436.2 » 16799.0
Subliris. e 17.5 | 19.5] 71.0 12.0 10.1] 1.1 | 3.8 | 3.8 A 39.4 19.4 .1 29.9 38.0 22.0 0007.4i7588.507595.9 23.1 P6190.8

1985 Oreg. exports to Idaho

Idaho imports fm Oregon
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' & $ 8 " & X ¢/ & ¢§ & :
i e s/ & \ /. & S F sl B E S d s S F NSV ESTaN TN Vi
¥/ &/ &) of S/ &) &) &L & S g £ &S ) 5SS S8 s)ESs) & ES g &S S8
: & & 3 3 & & & N & 3 &£ N § S & $ & £ i 9 & i & § Y $ =3 S & & > N
1985 Idaho Transactiony’ @ 3 S & & & 3 & ~ & & S & = < ¢ < T o N @ 3 ) S N % ) Q « e b ©
Mill '72 §
53 54 | 55 56 57 | 58 59 60 | 61 62 63 | 64 65 | 66 67 | o8 69 70 71 - 21 | 74 75 76 | 77 | 78

Crops 11.3] 122.8] 125.2 21 3.2 . oA 4.6] 267.3] 7.7 261.0] 268.7 .3| 551.9

Livestock 27.5| 101.9] 199.2 2.2 1.9] 332.7] 16.6 124.5] 141.1 .1] 490.0

Food Proc. al ey gl ena ¢ 3 s 1 . 1.6 .7] 130.9] 198.3 827.11025.4 .1]1166. 3

Textile-Apparel | 1 .1 o2 D 8.4 8.4 9

Mining .9 6.8 3.7 2.0 36.3 2.8 52.5) 1.6 58.1] 59.7 Al 112,

Forest-Fish 9.9 21 29.2 39.3 .1 iz | 39.4

Lumber-Wood L - e 118 8l 35 d 16.3 1 .1 .2 5.1 10.1 .4 388.2] 12.8 806.3| 819.1 .2|1245.7

Plywood 22.3| 34.6 5.9 3 66.6] 1.7/105.2] 106.9 .1] 180.

Pulp-Paper 1353 Sl 952 ok 6 n 23,5 174,11 174.1 20 205,73

Chemicals 20.1 4] 1.2 .6 .6 5.4| 39.7 .1 4.0 .6 .6 e == % 4 75.1] 25.3 268.1) 293.4 .7| 387.

Petrol. Ref.

Concrete etc. .9 A 1.5 28.9 .5 4 32,3 2.4 16.4] 19.0 5| 153,

Iron-Steel

Non Ferrous Met. 2 A0.3 1 62. 265,11 265.1 . 3304

Aluminum

i 5.7 2t iy g 3.4 L .3 6.1 3.0 2L .9 : 60.67 25.6 19.8] 45.4 3| 112

Electr. Mach. o 5.9 ol . <l 155 L5 8.9 134,7] 143.6 151,

Aircraft-Aerosp. '

e and. 2 10.0 Z | 6.8 : 1 7] s 23,4 37.3124.4] 161.7 2| 188.9

Transp. Serv. 4] 13.2] 71,7 1.9 9| 24.2] 6.4 6.3] 6.9 3.3 6.9 1.2 9 2.0 1874 2 3 13,21 4,20 2,20 192,70 124.8 2,20 127.0{ -5 338.°

Eloctr (et P [ i " s3] 3.0 &ol o - =0 e Yh 2.4 19.3 1l 1| 2.4] 20.9f 29.2 142.4 77.4 2.7] 80.2] -.2[ 225.4

N. Gas Urtilities ;1 10.9 2 1.6 Y 2.0] 52 1 2.3 .1 2 1 4 4.4 21.2 2| 2.0] 2.8] s4.4f 4. 64.1] -.1] 118.4

Other Utilities .6 4 1 1 b .1 ! . i 3 2 1 1.1 4,

Construction 2.9 2.9 1.8 3 1.9 .9 .8 6 il A 1 ol = 3.1 1.7 L4 .8 15 32.7F 411.4 116.4.) 527.8 .6 564,

bl 15.0] 16.5] 70.6 A 2.11 3.3) 16,00 4.5 4, 6.7 x9 3.7 2.2.1 4.3 3.1 5. . i 2741 9.6 12,54 20674 6253 26 01 651.2f =12, 878

Services 36.5 | 15.2] 21.1 g 2,060 2:3) 2ol 1. 2:00 0 8 1.6 1.6 | 2.1 3.2.1 10 2.4 b 7.61 28.9] 181.9] 346.4] 636.0 300.61 936,61 -1,311300,

B R i 130.6 | 312.1] 647.1 6| 26.8| 7.6]4u44.0] 85.8 51.0] 92.8 9.7 120.9 11.9 | 16,7 32 42.1 31.1 23.0f .1125.5] 71.2] 258.4 2278.6 3641.15919, 71 1.1/ 8654,

e 79.9| 24.0] 90.0f 2.0f 19.1| 20.3| 398.8 30.3] 79.5]114.7 10.1 130.1 33.1 | 67.4 48,9 | 77.9 11.3 70.3 2 j156.6 4 149,31 16,0977 7.3 -

i 311.81127,9] 342.9] 6.3 52,7 ] 12.3]374,1] 59,6/ 56.8157.8 33,3 31.0 53.9 | 64,3 72,8 | 2460 176.4 31,04 3.7 |228.6]656.3] B73. 6433420

i 2.401-15.11 -53,5] -2l -5 -.6| -4,7] 2.0 4.1 14.2 =6 5.4 e -.9 3.7 6.4 -5.9 4.9 -5.0]-21.1] -73.8

Sou O 551.9 | 490.0]1166.3] 9.1{112.6 | 39.4]1245.7| 180.8] 205.3 | 387.6 53.1 330.7 112.3 |151.3 188.9 | 338.3 225.4 118,41 4.1 1564.71878.501300.008654.81

1985 Idaho Transactions
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APPENDIX B



Table B-1 Detailed Impacts of Washington OBERS Level Irrigation, 1985

~» 06000430

SZIroR CHANSZ 1IN CHANGE IN
C NO. NaM: e . FINAL DEMAND GROSS OUTPUT _
I WA CR0P3 ~. 0603060 11.2018359
2 W& LIVESTOCK - HEGIHEY
3 4A FICO PROCESS ___ _ e 00600060 __ 10,7561 362
4 WA TEIXTILE APPAREL “.0006Ca0 02658627
S Wi MINING ~. 2008003 .1282598
O MAFURTSIR FISH - 0000030 _ . 2139924 _—
7 HA LJMBeR W0OJ -, 50030060 «2037401
8 WA PLYRCID “s3C6UGYT . 6189737
9 n& PILP PAPSR e =9 0600000 (4376479
10 Wa CHEMICALS - GL03ac0 +5552540
1l WA PETRCL WEF -.0C00060 $4035059
2 WA CONCR GLASS ETC. __ _ =,0C03600 «i8050)8 _
13 WA 120M STeel -, 0003009 1453740
Lt N4 (IINFERROUS ~.06021052 0386045
15 WA aLid e =sJ0000CCO . .e0582732
16 Wa FA3SR MZT MACH -, 05600068 2.7346940
17 HA E_ECTR MaCH -, 00000060 «0290234
18 43 AZFT aRe0se  -.0006680___ cusip3s3
19 WA OTHER MANYF -e$003¢0 «3748642
20 WA TRAUSP 3ERV -.3600832 S4878332
20 AA ELECIR UTLLIT __ -,0(03003. e 42345520
22 WA N GAS UTILIT = 3CG0GG0 1490056
23 #h OTRER UTILIT -.3C0G000 $1039718
2e WA CINSTR e =0 0003080 1721495
25 AA TRLUE ~.0C20002 «3691179
26 A4 SIIVICES -, 0CG00CT 143195994
27 3R ZROF3 e 3904000000 63,0993866
23 23 LIVESTOZK - FH3963 ST eEwtg
23 2% F09 PxOC 283.3003000 317.4807354
30 9% TiXVILe APPMREL _ -.0006080 «5309345
31 33 MINING - 1600000 21671454
32 GR FIREST FisH ~e30030C0 ‘ «6331216
33 0 LgmoeR A00d  -.0000000 .2.8593529
34 G PLYNLID -~ 0L00300 . +3972189
35 0% PP PAPER -¢3000000 8,85011589
36 0 C4EMICALS e =0 0000GG0 ____ 1.B2{5716 _
37 53 PITROL R:EF ~«300J0C0 «2751976
38 I} CONGRZTE EtC -, 0600000 o 14517706
39 JR IRON STEEL . 4,3000060 __*-M“_N_l.2520l?2
&0 O NONFERAOUS

oZblOSZO

X CHANGE In

e

GROSS QUTPUT .

0112533
[R-ca e nti

«0D51628

«00C8674
«JBIli2H

«0005969 _.

0000807
20000359
.0008215
0013692
$0006662

. a0005544

WJCI0629
0007457
«30062677
«0023078
23001465
0001563
0002025
00G2U14
3063081
«00C7610
«08Cu06S
0300466
«20015G8
»00031390

~ 0393427

o P
2352581
2373241
«0335335
«0138539
«10G6803
000062805
0102630
0068173
0118620
+0065336

+0062750

«0026006

CrANGE IN
€4PLIYMENT
409.8770510
P8 tIves
161.23u553
81965603
®e2423234

e 265063730
3.0677381
«J339C345
h4.53327086
i0.+159918
146975255
we0130223
461335499
le8604397
7312072
73.85G7036
tol122653
Fe83e3NUT
10.1439397
13.0347009
2:3133429
«3282695
4359404
4560683
65.,2885447
3420RH618

e e 2248,6418329

5905.1427215
49.,0633226
4.9518592
23.6% 10444l

o e 4042894985

bet3t 1019
106,70083C%
2044513019

Tell65781
33.67685u4

6.3351864

4309961609

X CHANGE IN
EMPLOYHENT
«81125353
+ L9239
«0G051C28
« 00338674
«001 1126
«00559€9
+00Co807
« 0003359
« 050321
«0013891
s GCO68F2
«0005543
«03t0627
«0007458
«0CCa677
«0023073
+ 0001165
« 0001563
«0C02C25
«0002014
«UG0304a1
« 0007618
«GGOLGBS
«0CEGLBE
«0001%LCs
« 006133
« 0333427
s sm.n-zd
2352551
« 0073201
« 03015393
«01338539
«00632¢3
+0Cy2805
» 0102638
«0068156
«0118619
« 0065336
«0d67789
«8026009

08t




Table B-1 Detailed Impacts of Washington OBERS Level Irrigation, 1985 «(Continued)
‘ ‘ T % CHANGE IN

SECTOR CHANGZ IN

NO. NAME e FINAL DEMAND
41 33 ALUMINUM “e 0000000
%2 O FASBR MET MACH ~.0000000

. &3 D E.ECTR MACH . =eGG0JOOO
b4 O AIRCRAFT ARZOSP -.0603000
45 0} OTHER MANJF -+ 0603060
46 0 TRANLP SERV - =.00600000 _
47 I} E.ECTR UTILIT . -, 3000060
48 0 N GAS UTILIT -.00002000
%9 23 OFmER UTILIT _ _ _ _ =.0G00030
$0 IR CIN3TR - 3500003
51 2% TRA0t -.0680000
52 J3 SIRVICES . =+ 0000000 _
$3 1D C3CPs -, 20600560
S4 1) LIVESTOCK 20000000
55 ID FOOD OROCESS ___ «.0G300C0
56 1D TZxTILE APPAREL -.30000C0
57 13 MINILG -, 00000090
58 I2 FORcSTR FISH = 0£00000
59 I3 LJMBER WOOD ~. 0000669
60 I3 PLYWCOD ~.00000C0
61 12 PJLP PAPIR _ ~.3000000
62 I3 CHcMICALS -4 0000600
63 1) PITHGL REF -.G003000 R
6% [J CINCR GLASS ETC_ "~ =,3000000 _
65 10 I30N STEEL -, 0£00060
66 I3 NINFERROUS - 0620000
67 I3 ALUM . _=s0G030c0
68 1) FA3IR MET MACH -.06030G0
69 IJ LICTK MACH -.0000000
70 1) AZFT AREOSP .= 0C000GD _
7V 1) OTHER MANUF ~e 3000000
72 1) TRANSP SERV ~.0€00000
73 1J ELECTR UTILIF __  ~,0€00060 _
7% I3 N GAS UTILIT -.uc30o00
75 1) OfnEn UTILIT -+ 00603000
76 1) CINSTR e -+0000000
77 1D TADE ~+9600000
76 1) SIRVICES -+ 0600000

CHANGE IN

o GROSS OUTPUT

«0331113
141240850
20189247
e ... +0070954
e . w2B24547
. +9%00287
a4l l7945
0646346

41593708 .

4276881
te8101659

. .. 245380369
e L Ran0£03243

J+2367078 .

+0250649
+04638325

— 00129631 _

0999363
01066645

«79333288
«0000008
1562515
«0060000
«D152564

i
-l

e 4901224
2L0429060

«0459097
«6038209

«0649294

e 31241046 _

00021259
.+0000000

«3396326 __

GRASS JUTPUT .

«00C2018
0007613

e 4000064

2.8939622

£0060738

e __el558186_
e V00095678
e . H 02435756

. w0001902
o . eDBO2120
. «00G758%
.0006025
«0003085

. 0015222

. 0023663
... 0005068
0006265
e . 00459487
555223
0010604
0027544
0003397
_«0003290
J00GC303
20600590
0215217
20046268
0000000
_«0029426
.0000000
".000046)
eJ425178
073044
+0000284%

00002430
«0317760
.00 150610

00146814
—+0002759
e 00011692
. #0 0069966

50000000

0605484

CHANGE IN
EMPLOYMENT
«4222601
22.5209345
19505686
23188324
807295837
25.5184837
4.5119796
«5531954
1.4519058
2446590679
155.,41558462

e 18246584364
313185682
Raaacasasdl
EUR— T -1 3 L 137
1451493214
1.8755467
a1l 14274
«32697 68
« 1505844
. 242056190
£2.0153032
«00660200

. 542969374
«00060000
«G77839%
_<00CO02+3
23.5651119
+04680L5
0000000
2.5593306
18,2229128
5.,2673267
«5363692
«98680795

. 749950528
131430066061
104,1246011

X CHANGE IN
EMPLOYMENT
+0301583
«00076€ 34
«0001065
«0001303
. 0002121
« 0307593
«03066CT
«0003087
« 6015222
« 0003663
«003%GC8
«0004266
«00e5987
. 6859223
«0010634%
« 00275046
«G003897
«0303292
«0000803
« 0000598
« 0015217
+0CLE26D
«0C00GCY
« 00296206
«0003000
+00C w6l
o 0425178
«00L3I6LL
«0000234
«GG00CQC
« 0002430
«B017TEQ
« 0015041
« 08005466
«001bBIG
« 8002759
« 001846932
«0009566

tgt



Table B-2 Detalled Impaot° of Washington State Choice
CHANGZ IN

SECTOR

CHANGE IN

_ . & CHAN

NO. NAME FINAL DEMAND ___GROSS ourtPyrt
1 WA CROPS o 131.1000009 _191.,4973859
_ . .. 2 WA LIVESTOCK i L el SErb93433R
3. 4% FI0D PROCESS. 378.5C00000__ 13.6790300
o w Wi TixTlic APPAREL - 0004040 «6831135
. 5 WA MINING . =eG30000 _____ . 43106293 _
©_HA FORc TR FISH 3000009, 743990633
T Ak LIHBER WO0D e =4 0003030 ... 49292768
8 Wi P_YWCOD e - 0600600 1733909
_9 HA_FILP PLPZIR =+0C03060 ___ 10.46€2356 _
10 WA CHEMICALS o e =0 0C000C0 .. T.5815231
. bl WA PZTROL R:F e =4 0000000 —. 249827118
42 AA CICK GLASS ETC =«0€00000 5,9118709,
13 WA 130N STECL — ~ ~s 0000003 _ e 8330931
. b6 W3 MINFERROUS e =e0000000 . 0490884
15 WA ALUM . 0000000 _+3518233
_. . i6 A3 FABR MIT MaCW _ _  <,30000C0 15.5493555
§7 WA E_ECTR MAGCH _ . =eQ000C00 . 176264
_ 18 43 ASFT _AREOQSP -.0090030 _«0859120 _
13 WA OFHER MANUF _ . -.6003030 . 2.0322115
20 WA TRWNS> SERV -,0C00000 _ _ 12,7309481
21 WA ELECTYR UTILIT -eGGO0030 __ %.8406505, _
22 A4 N GAS UTILIT .. =« 0403600 3.6065360
23 WA CTHER UTILIY T a,acG00c0 e te9613866
24 WA GINSTR = 00000600 Ba1B03073
25 Hy FUADE e _ . =e2000G00 22.8847064
26 #A SIRVIGES e -. 3000000 28.3235295
27 3% _iROPS ~e4CO0000_ W.6707333
28 3 LIVESTOCK e ~EH-649 rEHEEIT
29 23 FI0D PROC o . =+3000000 247356530
33 % TIXVILE APPAREL =+00000C0 20705456
31 IR MINING B «.3000000 «0845925
32 0% FIREST FISH e -.036000C0 _ +0092493
33 3% LJHGEL HOO0D =.3002000 - 374089}
34 0 PLYNOOD . -.0C00000 «0481011
35 IR PP PAPER . ~,0600000 7752184
36 3% CHEMICTALS =« 3603000 «6248168
37 01 PITROL REF ... _. =e0GO0GGO . «0230551
38 OR CONCREYE EFC =, 0000000 __ -~ 43760913
39 2% 130N _STEEL =+0600030 « 1276151
&0 O MINFERROUZ o . =eQ0Gd00Q0O . «0210689

Gz IN

o1 924790
R a:axz:4Y
«1362518
«d022288

. «0078979

« 0209309
«0007645
«0003224
26059804
«01896480

. +0050726
0181569,

+0059763
#0009532
22004090
«0131223
0064720

_+0000232

«0010977
«0362996

0063750 .

1846135
0376677

.+0008555

«0035358
«00229837

»306h8136

Sa:raaza:]
00202867

0007789
200602024

«0001152

0000340
«0008930

200823386 _

«0009338
20016926

«0006906 _ _

«0002218

GROSS JuTPUT __ .

Level of Irrigation, 1985

CHANGE IN
EMPLOYMENT
7006.8333967

6201.0496205
21.0604004
30.41501990

e 931542067

.+0009730 _

28.8513651
3.0632737
105.81343645
1462,2293065
804129775
131.6573509
2bs4426293
243773897
4e4153789
420.0037031
445075415
144293739
5548297304
3641.6936390
4749649015
22.4687477
9,3558140

L 83.45850117

1528.53814652
1464.0432296

. §5e.2278792

e ErSPaeT
5048721907
. 64519198
2.5057196
«3461453
5.2721 362
7788818
9.1748180
7.0160585
«59623746
847316389
 4e5020136
«5408385

% CHANGE IN

EVMPLOYMENT
«192679)
T ES T
« 1962518
« 0022268
«0G7398)
«0209309
w0C07645
« 0001226
« 0053804
« 0189640
« 0050726
« 0181569
« 005976}
v 0009532
2w 0004630
20131223
s 0004720
«0C00232
« 0610977
« 00629130
«0Ce3710
w0l8@195
W 0076677
0009555
« 0035314
« 0229837
« 0068136
. 0290008
«0020267
»000937 31
«00077932
«0C002020
20001152
«0000349
« 0008994
»0023382
+ 0003938
« 0086952
« 0006937
+«0002220

8l



Table B-2 Detailed Impacts”pf Washingt

. NO,

SECTOR CHANGE IN o
NAME e FINAL DEMAND

41 2T ALUMINUN -, 0003000

%2 3 FABR MET HACH “. 0632000

43 9% ELECTR MAC+ .. - 1000600

e O AIKLRAFT AREQSP ~.0600060

45 03 ITHER MANUF -. 0600000

46 O TRMNSP 3ERV .l 5030000

47 O ELECTR UTILIT -. 00000060

48 0 N GAS UTILIT -.00000C0

9 O OFWER UTILEIT_ ____ -,3G04000

S0 DR CONZTR ~.06002300

51 2 TRADE -, 06060600

52 0 SIRVICES =, 0000060

53 1) CR9F5 -.3C00000

St I3 LIVESTOCK 0000603

55 1) F200 PROCESS . =00O0GE00

56 I TIXTILc AP3AREL -.9605000

57 I3 MININLG -.0600000
58 IJ FORESFR FISH_ " «,6000000
59 1J LJMBEeR WOOJ -, 0000060

60 1) PLYWGOD -.3600000

6/ I3 PULP PAPER "~ gcgagas

62 1D CHEMICALS -.303006G0

63 1D PITRCL RCF -, 0000060

6% I COMCR GLASS EFG __  =,30600060 _
€5 I) I30N STZIL -. 0000060

66 10 HINFERROUS -.0003000

67 I3 4LuM =, 00000080

68 I3 FASR MET MACH -.0000000

69 IJ LICTR MACH -, 0600000

70 I3 ASFT ARZOSP _ . ~,0650000

71 ID OTHER MANUF -.00000600

72 1) TRUINSP SERV -.u600000

73 10 ECECTR UTILIT _ _  -,36Ga030

76 1) N GAS UTILIT -.3600000

75 1) OTHER UTILIT -e3606000

Jre I3 CansTR . -.0G008GO____

77 ID TRROE -.09000G0

78 1) SIRVICES -+ 3630063

CCHANGE IN

... . % CHANGE IN

2ROSS OUTPUT.__________GROSS JUTPUT
W0374478 . J0062282
12712412 0008610

— 4024035 ___ _ 0061200 .
. 20080253 W «0G02152
“, $3194703 . .0002398
e N0 1265048 ,0008578
o 46S1703 0006814
Ja731057 +0003490
e VBO2900 _____ ,0017220
J4837811 000uit3
2.0479928 . 20005664
S 3.2801563 ___ 20004824
2.8706117 L00%2000
2.7829875 W 11-PET-VY
..V e3985527 ___ 0011992
i «0283634 _ W0031169
,,,,, . e0u96473 20004409
o . +0140600 . s000372)
Wi 131032 — »0000908
, . JGl2a621 L0800667
e #3533105 ____ _ ,0017209
2.0294426 .0052359
.0C00000 +9000600

 ei767073 o #DD33278

-0000000 .0000000
01725640 0000522
_______ oG026060 ______ ,0481198
5542774 V0049357
WG04B56Y . w0Gac6321

_.+0000da0_ . «00C0G060 .
) «0519218 20002749
.. 6795539 200263887
43842257 JBel7018
0734561 200662064
20068698 . 0016756

S wl762896.___ ______L0003122.
e e 1920020 _ 012999
U Y Y'Y 44 4% «0Big821

on _State Choice Level of Irrigation, 1985 (Continued)

CHANGE IN
EMPLOYMENT
«W775687
25463201 4
2.2173648
«3606180
3.8732420
28.8513099
Se1036607
e7388042
6424856
27.89320144
175.7317829

cormr o 1O L 0 361 47 30

F03.2770154
Fowtae-2235
o B ) S B TT 34 3
te7142852
2.1219328
«15934)13
feQuBWT768
« 1703483
22434374k
13.5972659
«00C0000
549903574
00009200
«0880485
20000241
2646436 €45
0529406
«0030800
248951644
20.6108863
5493629087
«60454348
11175850
Felo5421 6
148.5288580
117.7853213

X CHANGE IN

EMPLOYMENT
«0001730
+000%633
«80C 1265
0002153
« 6002339
«0208588
« 000679
« 0003492
« 0017228
2000410y
«0005665
» 00636825
«0352010
» 856296
« 00811932
+GD311E€E9
20004k 09
« 8003720
«0500908
«00006F7
« 0317239
e 0052359
«00G0000
« Q8033278
«00008C0
« 006083522
eG481193
«3J063357
«G00032¢
«GO0OCOD
e 0332749
«0020087
«8Ct7T016
«000620%
« 6016756
«0003122
«00i2999
+0010821

€8l




Table B-3 Detailed Impacts of Or’egon OBERS Level Irrlgation, 1985

SeCTOR CHANSZ IN
MO, N3AMC e A,FINA. DEMAND
I WA CR0PS =« 06030006
2 WA LIVE.TOCK - e $-654-300
3 %A FJ00 PROCESS R e =e0000000
<& AL TIXTILZ APPAREL =2 06u30c0
S ARA MININ; ~«36050C0
6 AR FJIFESTR FISH e e =0 0003000
7 W4 LJMBER WOQD =« (0000060
8 WA PLYWGOD =+ 06300090
9 WA PJULP PAPZR e e =2 0600000
10 WA CNeMICALS . 05020600
It WA PITEQL REF =+0C0JC00Q
12 WA CINCR GLASS €YC -.9003000 __
13 WA IRON STECL ~e0G00GGY
Iy A\ NONFERROUS “e 0600000
15 WA A um P T T T X
16 Wa FAGR MET MaCH ~.0Co0300
17 WA E_ECTR MACH ~e0CJ0GAD
18 A& AZFT AREQSP e = 00U 08D _
19 WA OTHER MANGF ~e0GJdGeY
20 WA TRANSP SEZRY -+0000000
21 WA ELECTR UTILIT o =s0C0J000
22 WA N GAS UTILIT ~e 3600008
23 WA OTHER UTILIT -« 06000J0
24 WA CINSIR =4 0003000
25 WA TR4De =~ 0C0JUC0
26 A4 SIRVICES *e 3600000
. T 3T IeOPS e 24k CD0UO0 _
28 2 LIVvESTOCK - 60444
29 3 FI0U PROC 267.3000000
B 3603 TIXTIee AP2AREL 0000040
3123 MINIMG =5 0600¢00
32 3 FIne st Flsgy 0003000
33 33 LIngeER uooa,,m___~;mmw_w__ah—.acaonaanw_
34 0 PLYROOD : =+ 0C00000
35 0 PILP PAIPER “edC000C0
L 36 IR CHemICiLs o T .=« 0600000
37 I PITROL REF -« 00630030 _
38 O CONCRETE ETC ) =+ 0000000
- 39 IR 10N STEEL_ RRSE——— 'L T I T
&0 I NINFERROUS

C=e0C00000

CHANGE IN — X CHANGEZ IN
e 2RO SS OUTPUT _________GROSS JUTPUT .
10.40222036 «3104555
e8-3984-6 o .
;_____&____10.9967710 e o 0047800
«2335053 . ) «00C7618
el 153142 - «0010045
uI979965~M____.__Q*“%..3005601,Mm
« 1307 449 3000756
0177686 «2000338
U J-JSDUJSBW«__,___*_m~-00077lb
«5036729 «30126086
¢ 3405606 . . - 0005792
e 0 V090287 0005131
1343286 . . . «L0H09636
R .. «0355440 PR, »00866902
._"~“m‘__‘,0053&979‘~_,~*‘__NM40000627
2,5299038 0021369
0263242 . . «00010%6
— . eB070062 _ ,CCGI410
e34164(9 «00018486
. 24555232 0002254
e 02470307 +0002865 _
w1 3306074 0007069
. 03906712 «d003779
._N_u__._;_.“,"593|9“»«~—-~.—~*~ ______ 20060433
. . 3031321 0C01405
12272141 . «203j29
k5'-00636w3,,ﬂ.__,__~___m,.ﬂ79“l05
3] Nomaasoadd
299,48923%64 022132614
oo e e c“ﬁZi“Qﬁuwmmﬂphmmnﬂwunun677b“
s 1504512 - BI85,
... &53cbsi8 30568
_‘mmﬁ*w~_266%7l|39W___"‘__~n_~,07005|50
. 3538731 . «0002499
e B 3200709 - «0396467
15053676 _ »«__*______o0056339
et 0 8L EWIIT e 90093290
e - He3455T47 - «0060557
12494656 ____~,,'°06220|
U 0225639“ I— L YT 1°Y 4

CHANGE 1IN
EMPLOYHENT
38G.6166788

45143566613
7.19389322
3.83G6720
204927604
248533469

«31759320

13.66476229

Fe4521306
«9263151
J.T641292
%e2527775
1.7218619
6763 (66

68.3206090
t.0088259
846338119

9.2186605

12.2260173
2.156653%
e8622454
vhbtfteT
“a218196
6048431590
6344333303
l66k.2362830

5570.4998983

—— 42.7070332
bolti562158

22.3278633
37.2983228
57293193

9834299940

e o 4 80 930G 7 385

545969453
31.2129095
e @003920939
5.66299%1

X CHANGE IN
EMPLOYHMENT
« 6104555
o Goeed4d
00 «73G0
«0007618
«0310046
«Gi0se 01
«8600756
«0602336
+ 00077143
« 00t 2606
«0005792
«GCLSI 9
« 00035 34
« 3063972
«0J60626
« 0021346
«0301C5s6
+00CIW30
« 0001646
«0C0225%
« 0002965
« 0707069
« 0003773
«00004633
2 §QJ 605
«000i293
0744105
o 3343
+2219286!
2006374
«0013858
«Q13056%
« 6408150
+ 0002493
« 0336093
« 0056323
«009323¢
«003606201
e 0062236
«0028070

fRl



Table B-3 Decalled Impacts aof Oregon_OBERS Level Ir‘r'lgation, 1985 (Continued)

. SEZTOK CHANGZ In . " GHANGE IN . X GHANGE IN CHANGE IN
____NOs NAME . FINAL CIHAND GROSS OUTPUT _ —-——BROSS QUTPUT __ ___ .  EMPLOYMENT
44 3T ALURINGR o sedC0d0L0 . LjesrsTa $0066323 «9076689
42 D FAGR MET wacw T ~e9000000. _  412.,0070452 «00881321 239.9831204
%3 0 ELECTR MACH =e0C20003___ 21837592 «00086068 . _  15.9152834
%4 03 AIRLIAFT adi0SP cemo e 00089000 _ 7 ps282ig «0022264 3.7198104
- 450 TR MaNgF T T ~. 0003050 . 208237009 . _ . ,i621i97 87.2545575
16 03 TRANSP iRV -.G000090 15.2239700_ —.e0¥b5922 _  389.629405)
7 23 EceCTRIUTIVIV, e =eCBOGQY 3.6841922 _ «D044796 33.598398¢
—- - 8 G NGAS uTILIT T “e9C00000 - 1.3481532 «006435) 13.6168052
49 0% OfmEk YTILIT - 0600000, 6521738 20062290 . 5.9413463
. 50 3% CINsIR e e, 3000040 . %43880395 . .e0037578 25249733147
.. 51 3 T34oe e — 1 T L 1 T T N T I TR TS - 1 . 004L217 1372.4974197
52 I3 _SIRVICES =2 0660090__ 39.3535696_.~___ - 0063173 j443.913i860
53 D 0Py o -~ (030000 1ol 137742 00201814 40.0735973%
.. 5k I) LIVESTOCK U T - R T ey e
55 10 FJ00 PROCESS =e0030CI0 7496158 0006426 ——t1e5035322
— T56 1 TixTILE APPAXEL . =e00000G00 N «G0638290 «GaC0211 5066104
57 10 MINING e .. ™2 GG30900 ) 0139729 0001261 «5972120
) §a'xngJx:>rx FISH =+ 663600 +0079209 00002018 . 0 GBBGETE
59 1D LUMBc] WOOD .. meGC00000 10637268 «0000512 «5307535 -
60 1) thwooa e =43L0d05D N «0099%065 0000548 «1338304
61 1D PILP PAPER -.0C00000 _ _«1259788 _ — 0006136 ,8BI4IG2
TR 1Y cHirIcals ~.0C32060 7756399 0020017 541531264
63 IJ PITRCL REF _ . =«0C03G00 . «D0300ag - .00C0000 «0050060
64 I CONCF 3LAS5 ETG -.006830a0 eG2u6152 —.+0006598 8276928
TS 10 IROW Srecy o =« 3000000 ... eB0030g0 «0000600 .0020200
86 1) NINFERRQUS N o .. =eBCGoa30 . +01G05B0 . «D00O364 «0512373
67 13 ALum__ =+ 0603060 _+ 0001337 0026139 . +00CO00V3
68 L) FALR 9ZT HAGH N -~ 00000350 «1929959 06017186 9.2792685%
69 IU LICTR HACH = 00000G0 «0012058 20000084 01379714
T4 1D AZFT aRrcos» =« d6000CD 0000000 +00G0000 ____ .. +0009000
B T4 LD OTRER MANUF o -. 0636000 «0322898 «000i709 1.68004822
72 13 TRANSP SRV e =s0C03a00 _ «3494553 «2301033p 10.5989305
73 10 E.ECTR UTILIS = 0003030 __ 21376345 —.«0006095___ 2,12645S52
Te I3 N Gas uTIUIY ~e 0600000 8310325 ] «0G0262) +2553978
75 1D OTHER UTILIF . . =e0003000 R . 0027357 20006794 4531782
76 1) CINSTR =+ 0€03000 450108 _e0D02570_ o Teth56370
— TITIITTRAbE . .. —e0GB2030 . ®526k218 «0005970 58.2063406
78 ID SERVICES . =«00C00003 . eB799212 «0005230 56.9298207

X CHANGE IN

- EMPLOYMENT

« 6003602
« 0081349
e 0008609
s 0022206
«00621198
+ 0115936
« 0064729
«Gl64353
» 0062230
« 0337579
W 0ibb217
00631 Ty
«0520181
» 25833

« 0006426
<0003t
« 0051244
dGG2C10
«00003512
+ 0000548
40006136
« 0020017
«0000GCO
« 0004578
00238008
+ 0000324
« 0026139
« 0017186
«3000C8e
0000630
«3001799
«86i0330

- +0006095

«0C02621
e 060679
«00302570
« 8605970
« 0005238

sgl



SECTOR CHANZZ IN
. ND. N&ME e FINAL DIMANO
t WA Z0Ps $115.8530360
2 AA LIVELTOCK ——r538
_ 3 W& F300 PRGCESS __ ____ _ 334.70306G50
& WA TIXTILE AP2AREL ~. 0600600
5 WA MINILG ~. 0003060
6 A FIRESTR FISH ~,5C006350
7 WA LJM3ER W00 ~e 2003050
8 AL P.YWCID ~e 0823600
9 WA FJULP PAPER e e %4 GT00000
10 A& C4zMICALS ~e 0000000
f1 Wi PITRGCL REF “e 6003500
12 WA CONCR GUASS ETC__ =, 0003000
13 WA I0M STEZL . ~.0000000
tv WA HONFERIOUS . =.0C00000
15 A auM e =edGd08CO
15 A FAER MET MACH “e0C00030
(7 W4 £.ECTR H4CH -~ 0630600
i 18 W) LlFT ARCO0S? e =W GC30030
19 WA JIHeF MaNuf = 3003300
26 WA TRuNSP SERV «.30006¢0
- 24 AA CLECTYR WOTILIF o =,0C03000
22 44 N GAS UTILIT s GC00CGD
23 Wh GTHo# UTILIT “. 6009000
26 WA C3H5TR e =.00000C0 __
25 AA [RA0E ~eG5J20L0
, 26 WA SIRVICIS -.0609060
27 0 ZROKS = GGa0OTO
20 O LIVESTOUK LSRN
29 2% FI00 PROC “e 0025540
30 OR FEXTILE APPAREL  _ =,00J30G0
3§ 2% MINING “s 36030036
32 0% FIREST FIsd -, 0005040
33 DR LJMILR WOOD e =aG{0JO0u0
34 2R P.YWOIU ~.36020¢0
35 0% PULP PAPIR -, GC23000
36 0% CacMICALS o e.GC00980 _
37 0% PITROL REF =s 0000000
38 3R CONCRETE EYC -.0083000
_ 39 O IRON STeEsL . =e0(0A0080____
#0 0O NINFERROUS -+ 00609060

CHANGE IN
GROSS QuvPUT
169.,2037331
SGv-5 7 b 73

_365.480481276
«0036973
«8351318

17056339
«i595646
9.2546650
646938709
2.6364825
.. 902275869
W 736575%
eQuing32
«J1i080 1
13.7502677
«i 040005
e 00531575
1e73€7577

11.2561552
4.2739125
3.1889333
17335355
——. 247339322
20.0575066
25,3331 491
4. 1299563
[
24185514

«d7473G8
«0081736
_ 3307610
204253006
« 5854679
€552236¢

«0203844

332559
21128386

. 645428037

L2623517

Z CHANGZ 1IN

70071001
l ARl

Wi 735445
«0019636
«0069827
20185086
20005759
3062850
0052881
«Jie7622
0044338
«0 160552
03352839
«3008428
3063616
«0116036
POATRIES I

e 93 800205

«00069705
«0355693
.. 00056324
0162870
«0367769
«03075614

0026376
0060207
BEFEFOF
«0017922

L0381790
T Looos3co
L0007949
’ T .0use7e6
(0314967

e _40006106,
0186269

«0001961

GROS S JUTPUT .

.0031213

.+00CEE00 _
« 0006687
«0001018 ___

«00620668 . .

Table B-4 Detailed Impacts of Oregon State Choice Level of Irrigation, 1985

CHANGE 1IN

. EMPLOYMENT
61%1.15648177
T 533230
- e 948344638867
18.6119975
2646251651
82.37389379
255171674
2.6905878
e o 9345645330
125.633519§
71712343
504183573
23.37389842
2.,1025840
R J.9040523
371.3942C53
3.9853837
12637237
48.4766336
302.1151981
L2.4040236
19.86743060
8420895645
73.7613333
1351.2762 171
1294.2219260
136.,3712163

S ESETTEOTYY
be,985)388
5.7519336
2.2153846
3060735
4.6515083
«0836785
841126074

. 642010502
«5271692
Te72G7809
3.9807254
«e781730

X CHANGE IN
EMPLOYNMENT
1760711

. j*]

« 1735415
£ 0019636
.G063823
« 0185085
£ 0306759
< 0052852
$ 0552861
V0i67622
. 0046838
« 0168552
+ 052839
. 0008428
«0803616
.Cl16C36
W03Cwl73
£00CC2¢5
.00037¢05
.GL55633
. 0056324
20162579
e 6087789
.0cC7561
L8c31213
«0326376
« 00602067
 OTTITEr
£ 0017622
+3008620
.60065493
«C001736
£ 0001549
£ 00350360
.0007953
. 0020666
.00Ca787
.0014930
+0006133
«6051963

981



No'
Y]
42
“3
b
45
45
“7
48
“9
5¢
51
52
53
S6
55
56
S7
S8
59
60
61
62
63
b4
65
66
67
68
69
70
7
72
73
7%
75
76
77
78

NaAM:

oR
R
0R
n
R
n
oR
0
R
IR
R
oR
10
j @]
(@]
13
1J
13
I3
19
1
12
Lo
| ]
12
i3
13
12
12
12
j ]
10
Id
13
I
I0
I3
ID

ALUMINUM
FABR McT MACH
ELECTR MaCH

AIRCRAFT AREDISP

JTHER MANUF
TRANSP SERV

Table B-4 Detailed Impacts of Ore
SECTOR

CHANG: IN

ELeCTR UTILIT
N GAS UTILIT
CTHER UTILIT
CINSTIR

TR0
SIRVICES
CoP:

LIVe STOCK
FJJ0 PRICESS

TIXTILE APPAREL

MINING
FIRKESTR FISH
LJMGLR WOOD
PLYNCOD

PILP PAPER
CHALMICALS
PITRGL REF

CONCH GLASS EFC

IRON STeeL
HINFERROUS
Loun

FABR MET MACH

LICTR MACH
LCFT ARcOS?

OTHER MANUF
FRANSP SERV
ELECTR UTILIT
N GAS UTILIT
OTHek UTILIY
CONSTR
TRADE

SIRVICES

e ELNAL DEMAND

-« 0000080
-«0G0000¢C

~« 3000000 _

-.0600Q00
- 0603000
-. 0636000
~.20600000
~e30G03GGD
-4 00003600
-« 300000C0
-, 0000600
-.06G00006
- 0500000
.o 8£33-000

=+00000CD

=«3CJ30000
-«0C000000
~«0C0J000
“«BE0J0C0
~. 0400000

_=e 0600600 .

=+3000060
-+2600000
-+000J00G0
=« 30G0JU20
=+ 00000660

=e 0600000

=.63300L03

=« 28004000

-.0000000

~+02000800
-« 3C000G00
=e 0600060
=+0G0G000
~s06003G0

=« 000000 __

=636 GCE
*+3000000

CHANGE IN - % CHANGE IN
—eee@ROSS OUTPUT..____ GRGSS JUTPUT
1137487 B .0006932
13.0129539 20088134
i o Jd7ilM28 . e «0003626
o +0902661 . 0026290
. 3. tt77580 W0023404
e 4603090006 012469
e o 346087873 . . p049524
let493401 £3069181
e e 0 TP0O58 0 0073606
5.0126968 , . $0042928
17.6315383 . L,004877e
e 8346946303 0049554
te2160237 .. 0022033
Lo beBelel2l ap3t4cy
— 08027342 L 0BG6E64
s01015542 0011158
«0169665 $0031577
. «0085353% 0002166
0722200 «0030564
05777 . 20000640
el 3826%2 GG 06540
«9948506 40025667
«0000000 £0000000
e @ 0271853 0005120
dgg0000 200G06GQ
W0 620749 - 0000365
o D30 14G7 o eB0Z8148
$2151209 «00i39i55
20014266 «0G0C09%
- _«0000080 ____  .gopcoosc
« 3359491 . 20001903
.3837858 e e 40011345
e 632170 _+0007228
_ e0365682 _ +0003088
} 00630125 . .0087592
- e 1684270 _.+0002963
.. . 5688693 «0006694
.. .eTT55979 0005966

gon State Choice Level of Irrigation, 1985 (Continued)

CHANSE IN
EMPLIYMENT
«9995163
260.0895060
(7.7114895
4.0541569
96.3392704
418.4345261
37.14502314
14.6398432
7.0267263
268.9851412
1503.6883215
1657.2938221
43.7525349
v bELBRET
e 4243228445
«6137181
$7251587
<0331 199
26509564
1634779
+9479055
BebESHIEI
.0C006Q0
«92160143
«00200GC
0615796
. e00CO3HG
i0.3430036
«0155506
.00G0 000
2.G0453040
H146602363
245217044
«3009234
*5063457
8.6419905
76.4843386
6449408278

X CHANGE IN

EMPLOYMENT
«0G03746
«0088165
« 00603626
« 00206202
«0C234CS
e0i26507
« 0043651
« 0063183
« 00735806
e 0002928
« 0048777
« 0043554
«0022033
86344t
« 0005884
«0011158
«00G1I5¢C7
« 0202166
«03005¢6%
«003%¢606D
« 00306540
» 0025667 -
«00030¢€0
«QC0S51 20
«00080033
« 00060365
«0028148
«0Ci9i56
«G50003,
«0C00G30
«9001903
« 0011345
« 3007228
20003068
«G007592
«6002983
2+ 6006654
« 0005966

LRl




10 AA CHEMICALS

39 0 IR0ON STEel

WA CQOPS
2 WA LIVESTOCK L
__3 #A_FIOU _PROCESS

.. SECTor T o ____CHANGI IN
NO. NAHC

% WA TIXTIJE AP?AREL
S dd HINING

6 dd FIFESTR FI)H

C7 WA TLIMGER WOG)
8 WA PLYWOQD
3 WA _PJLP PAPER

E) dA PITRCL REF IO
12 WA CONCR GLASS ETC

13 wa 130H STEEL
I AA NIONFERROUS
15 AA A uM_

16 Wi FaBE HIT MAGH
17 W& E_ECTR MACH
18 WA AZFT ARIC,P

19 WA OFHEF MANUF
20 A4 TRANSe SeRy T
_ 21 WA ECECTR UTILIT

22 Wi N GAS UTILIT
23 4A OTHER UTILIT
24 WA CONSTR

T25 WA TADc
26 WA SIRVICES
27 0% ZROPS

280U LIvESTOlK
29 2 F300 PROC o
30 03 TIXTILE APPaREL”

3 2 MINING T
32 3% FIREST FISH
33 )3 LUMBER 00D

38 0% PLYWCID
35 0 PJILP PapcER
.36 2 _CHEMICALS

37 QUPEIROL REF -
38 2' CONCreTE  2v¢

Table B-5 Detalled Impacts of Idaho OBERS Lﬁvel Irrlgatlon,A1985

" %0 OX_NINFERROUS™

. CHANGE 1IN . % CHANGE IN
FINAL BEMang_ GROSS OUTPUT. o __GROSS JUTPUT..
- 0430030 %.3888363 «3049140
.o $003050 o ke d2523 e JBB3E4D6
= 5000000 7ei130572 0133773
-.GCo0d000 e1596316 T 1005202
~.3G03400 «QW34262 . 0803765
-, G60000Q _e1581 314 20004473
-, 0600000 ____ «2876532 T La6G(139
=. 0003030 _ 0276170 _ . 0060519
-.0000000 2.4082112_ 3012046
-.0600030 ceT3Mbong T 608300
-.0000030 woe?VIARE T agi2i 3y
=+ 0003600 el 146123 40003520
- d003000 1836424 T G61353g
-4 0000630 B «0207G08 ___ 0004020
=0 036000G0. £0806173 20000337
-« G0GI0600 . 3.85258t7 W003251
-.0000003 «0251818 " agaiary
-, 0000060 «0388145 40000135 _
<. 360960 1.6033195 W006E663
~e2000000 «3783287 . Wioi872
=4 0000060 el 9uk52h 20002560
~.00000c0 oH498024 «0007651
-, C0ODG0D 20623321 _  _ ,0002439
= G00000 1054766 . 0000285
-, 6000000 16454359 +00CiCCh
“.0€0J000 «9405489 «0008099)
=, 0000000 2.0368939 40029714
-, 693684 avegacags 8345273
-.3C00000 L. «8703568 7 4506449
-+ 4000000 20387930 _e0005352
-, 0L00000 “0004317 - «0005565
-4 0000000 «0079036 7 2001729
-, 00600000 _+5630424 N .0001733
-, 8600600 01980597 «0001402
=0 30230660 +9323272 B «00108(2
<. 3603000 4864882 RULEEYE Y S
~e0C00060 LeBiwisi2 T 9606100
~e0003000 .s0859787 +0303869
»¢ 0000000 . +85G07(8 0066000
~. 0000000 __ - _e0786273 .. s<Booe2rT

CHANGE IN

. EMPLOYMENT

178.8246993

ABETH4bU24
443152741
1e4353869

i, 1 03908519
%,3000 395
«4839160

h*__~“_~421.3!273b0

1347222949
o . 1.9601688

e . 24552251 Y

5+9856567
1.0026968

e cmms e - L0 0416282

1064,0453809
« 964972t

— e .82390702

43.2709849
10.1540882

e . $ 09270448

09332333
2375569
2.7%45208
43,4800398
48.6139326
67.2531184
GIvaRreres
§6,1886015
3.5854009
147833929
2357258
749323145
3.2129732
t1.0262572
e D45 BT 260
3658673

. 149353388
29, 8548621
2.0159997

X CHANGE IN
EMPLOYNINT

«00031 00
« 033773
« 0005252
+ 0003764
+ 0006473
«000it39
«00600519
« 0012046
«00183C0
« 0012131
« Q003520
«0013528
«0CC4013
s QG009 37
«006325¢7
«000t0 14
«0C39135
« 0008663
«0001872
e 0002500
«00C7650
«00024¢39
«0C0C235
«0CBI0GE
« 0000994
« 063297 16
o BENSFES
« 0006449
« 0005352
« 06055865
«0001729
« 0001733
«0301&02
+ 0010809
«0018192
«0006C938
« 0003874
« 00656030
« 80068277

9L
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Table B-5 Detailed Impacts of Idaho OBERS Level Irrlgatlon, 1985 (Continued)
X CHANGE IN

SEIFOR CHAN3: IN
NO, vAME oo e . FINAL DZMAND
61 0 ALUMINUY -«0C00%000
%2 O FABR MET MAGH =+0C20000
43 3% ELECTR HacH e .. =s00O0VO0CG
%4 01 AIRCRAFT LREDSP ~e0000060
45 IR ITHER MANJF -« 0000000
46 IR TIANSP SERV e .. =« 0003000
47 I ELECTR UTILIT ~«3G30000
48 0 N GAS UTILIT e GLO000D
43 O GOFHEF UTILIT _ e =e 0C33000
S0 2R CINSTR -.0C33000
51 33 TRACc =,3000000
52 0 SIRVICES e =4 BG0ODO0GY
$3 I3 caopPs ss.lcnuooa
St IJ LIVeSTOCK -
55 1) F200 PROCESS 2, 262,3C000000
56 1) TIXTILE 4PPAREL ~e L0000
57 13 MINING -.3630C00
.. 58 10 FIRESTR FISH =4 0603000
59 1) LIMBER W0OO) -+ 00205608
60 ID P_YNODD -.JC00000
_ 61 I3 PULP PaPER e =4 0C 30000
62 I3 CHzMIcALS -« 00600060
63 I3 PZTRG. REF -.300000¢0
64 [) CINCR 5LA4SS ETC i =4 0003000
65 123 J0N STEEL «.UC0000C0
66 1) NINFERROUS -« 0631060
67 I) ALy , e =0 0C00 000 _
68 I3 FALBR HCT HACH ~.0030G00
69 1) LICTR MACH -.3C00300
70 IJ ACFT aRcOSP e e = 0080600
Th L) OTHER MANUT -+06030G0
72 1) TRANSP SERVY =e 30600050
73 1) ELECTR UTILIT .. = 00000GO
T I) N GAS UTILIT -+9000000
75 I3 OIMER UTILIT =+3G3d030
. 76 1) CONSIR e e =4 0000040
77 13 TRaUE =« 30600000
T8 1) S:RVIGES -« 30600000

CHANGE IN

e e BROSS OUTPUT

«059252%
8.0026208

L 12.2206923

4815562

21027699
«0525030

P «2846245
1454689486

e,

7, 5“95693

’_‘~_~___a91.uuoozza,

- 0330405

DU 22819461
T 7oy 353
1412828

55641386
«000000¢
«1293393
«G00Gy00
«0454079

20020014

50341913
«039L257

22.6588938

T U 3.7872546
. «28245}3
) 19365753
.. 2445592089

- 20403805649

. «0775750 __ _
«+ 0066914

1.0625620 _

244975900

245038937

305035456 __

.. 00039000 _
27433499

542273912 _

#00342%¢

.GROSS JuTPUT

00036114
0054200
230064363
3001794
«0091739

.000803]

«00069934
«083G4305
0005015
«0002437
0004265

.«Q003673

2129907
L] M;’g ;“a

2496446

«0036308
«0025C40

. +06355086

30056647
0307804

23170655

3143555
»1000000

033124369

230606000
v0001385

.+b0t223s

Dhbte2s)
«0002606

0000000

Diac22g
0675699

..»02315058

+0319869
+0588966

«0279558

 «0154139

CHANSE IN
EMPLOYMENT
«2218025
153.932935¢
e 8.06292310
« 3004835
377.6132775
27.1872318
542197348
037833}
4783626
{6.640639¢6
$32.977355¢
122.6495660
$229,434L2234

b463.1221497
t+9959765
12.0503733

e 8743174738
645208333
1.9349081
2447350278
37.2831285
«0000030
443866370
«0000000
22336201

B -00000¢e
242.,043321(1
4297400
0033000
152,9691843
693.3101449
80.7631903
Jt.1631051¢
45,94917G05
9943656740
319441706583
16?7o7862966

% CHANGE I
EMPLOYMENT
«0C008 31
20054210
« Q004364
«000173¢
«0091739
«0C08G30
+ 0006949
e 0004905
«0EC5015
« 0002437
20004235
« 0003673
2123907
L4 &’43 M,
22496445
«03363¢8
« 0025048
«0635506
« 0005647
«000781%
«DI170655
« 0143555
« 6600000
« 6024369
«0000C30
«0G01335
«0012285
o OLtn2p1
«00C26C6
«G002CCO
« 0165228
+ 0675699
« 0231505
+03198069
«0688906
« 0034234
+ 0279558
« 0156139

N

681




Table B-6 Detailed

SESTOR
NN

0,

WEBNTWEWN

1]
i
12
3
to
5
te
7
18
{9
20
2i
22
23
24

26
27
ea
29
30
3t
32
33
34
35
3
37
38
.39
L1

WA
L]
WA
WA
Wa
X4
EE
WA
NA
WA
WA
A
Wi
LK)
WA
"
L}
A4
WA
WA
Ai
WA
Wi
WA
WA
HA
ar
o
R
N
VR
an
R
0
IR
R
xS
R
at
0k

CROPS3
LIVESTOCK
FJ0U PROCESS P
TIXTILE APPAREL
MINihs

FlaxgLin Fliv
LIH3eR W00y
P_YRWLOD
PILP PARER
CHEMICALS
PITRCL REF
CONCK GLASS ETC
10N 3TEEL
NINF ERROUS
ALUM .
FALR MEZF MACH
ECECTR MaCH
ATFT AR£oOSP
CTHER MANUT
TRANSP SERY
ELECTR UTILIT _
N GAS UTILIT
OTHLKk UTILIT
CONSTR

TRAa0e
SIPVICES

2FGPS
LivesTtock

FJ0D PROC
TIXTILE APIAREL
HINING
FIREST FISH
LIM3ceR w002
P.YWGID
PJLP PAPER
CAEMICALS
PZTRCL REF
CONCHETE ETC
10N SFECL
NONF ERROUS

e e =0 3000000

Impacts of Idaho State Choice Level of Irmgatlon, 1985

CHANGZ In . CHANGE IN % CHANG: IN CHANGE IN
FINAL DEMAND " 3ROSS OUTPUT_«____m__BRQSS QUTPUT . . EMPLOYMENT
~s0C00G00 SebB815u}2 «1355096 20045695763
o Bovg-344 . 5 ’ ) « HE 6869 TEHeIe
=ed000000 . 7.9773355 e 00D 37865 . 119.54852353
=« 00000GUD 21803564 «0005854 5.5503859
~.2600030 o Gh38792 0054239 1.61€3639
=e0LI0060 __  Li?71B89 e @ 0005002. L 2,2307330
~a 3602600 3220480 - « 3001276 4,8175953
=JdL00oce . e0307436 .. 20003581 . 25443236
=s0Ld0G00 . 2, 30!3069,,~_~_N_“~_“.00!3%92 e 23087137C0
= 0603060 8273567 0020692 15.5149853
- 0003039 - +8081537 . Q0137064 241331604
Lo QC00009 .|2&a796ﬂm___~____,__.uoosgue — 2.8610567
s 3030000 2119734 0615206 6.72702412
v 0000400 . e0232602 «00065)7 11266694
=e3G00Q00 ____ _  ,0906196 e # 3000053 . 1.1371629
-.0030000 Ge3311497 « 0336550 116.,9698851
s GL20030 20283045 8001136 1.0845180
-.acaauaon_,____ﬁ_“_,.o&séssu,“__~wﬂ___,"‘.aunotsa,_NA_‘M,‘.v 93247149
=e3C00090 1.7970704 - 0569707 49,6348357
- 0005060 S4242703 «0302039 11.387129¢
-e0000000 _ _ J2is2746 _ e 00002873 2.1630137 -
=+ 0633000 1682335 «0008535 1.8433656
e 0600000 +0693659 0002735 +3337 266
=eJdeo00900 cel18387y . WGUG0320 3.1243108
~.36020037 ) 72368539 «0001126 48.7615915
=.5009000 1.0553339 G002 5445516389
=«3030000 . 242873344 _ e 08033367 . 75.5277610
—4{-3844¢ +2+5¢ . o Hrotae? 859834
=« 000G009Q 976216} _ 20007234 18.1575815
=.9600000 __ —e 004350489 0006002 be0212C062
-« 0G30000 « 0684055 . «0006299 240254966
~.06030C0 . 40083574 0001934 330406l
___,_~_____..6368520v_n_,__~__*_W.00019«2._‘”mm“mwm, 8.8876296
~eGC0J000 . #222343) L «000157¢0 3.599635]
=e 3060500 - belhoo687 0012115 12.356851 4
=e2000C00 __ 5512622 w,.E02063I_,Nm_~_._,",“.6.!855672
“ed00J0G0 - ooew. 90159008 .«00064856 bl i12549
= 0600030 - 0965993 cee o00G4347 202418098
-« 6000000 29554057 -005!&99_‘“u__~,_.“}3.55#I689
“eG000000 . _ ___-.oae3|ze R .0009296 2426463324

X CHENGE IN
EMPLOYNENT
«C0550136
o BEv899
« 0337845
«0GC358436
« 0006239
«0005C42
« 0001276
« 0000581
« 00130492
«0G20691
«B013744
« 0003946
wU3152Ct
«0C0s% 18
«0GCI053
« 0036545
« 0001135
«C32401 5t
» 00093707
«80G2093
«0C02873
«0C0359%6
« 3502735
«D6DJ322
« 8001126
XX RRR YA
« 0033307
« 0007230
«0006h0732
«00606259
«G001938
« 000942
« 00031570
« 0012111
«002061(6
«0006855
«J0G4u353
00517230
0009296

061




Table 8-6 Detailed Impacts of Idaho State Ch01ce Lavel of I

T e e

. SECTOK o T CMANGE IN CHANGE IN % CHANGZ 1IN
e NO. NaME_ FINAL DEMAND___  GROSS OuTPUT e .BROSS JUTPUT .
41 2 ALUHINUM o i =.0G00000 __ 0666395 +C00606I
“2 0 FABR MET MacH _ T T _acanuao N 3.0807443 v3060960
%3 D E_eCTR MACH __=e0C00000__ _s0871279 20004900
be 03 AIRCRAFT 4RE0SP o =.0066080 __ . « 0075213 .0002016
0 85 31 IThER MANJF e =eGG006CE . 13.689263 0102765
46 0 TRANSP SERV --00000090 A+ 1934255 20009087
87 I ELECTR UTILIT o =e0CCYGOO ___ 05421680 . $6007875
- #8031 MGAS uTILIT T -«0000000 __ _ Lvisss; T .3005545
49 2 OTHER yTILIT =« 0000000, . +0591476 40005649
56 IR CINSTIR -ed803000  .3203277  _ 0002743
51 23 TRA0L <o 0000000 h.76i8e28 T «0004819
52 3 SIRVIZES ~.6C06030 _2:.8138074 . 0004139
S3 10 CxuPy e ,7s.ocaauoo ... ¥33.6911722 22422380
56 I) LIVESTOCK - b2 e, #0283l o 642824
55 13 FJ0D PROCESS zqu.«quaco“_m______gge.o~3»|3z, 42795656
56 [2 TixTiLE APPAREL - 2002000 _ 0374523 0041158
57 1) MINING e . -.0C003000 ,3202272 . 0828439
.58 13 FIKESTR FI5H -.0€043400 2.8040198 _ e e07 11680
53 13 LJMBER WOOD i . =e<0t00000 7886389 . « 00566334
60 1) FLYWDOD o 0003000 ) 158412y 0008762
61 I PULP PaPER = 0800060 3.9235154 EACINEY
62 I3 CHcHMICALS ~e3060000 6,3130510 o 3163004
63 1D PITROL REF N ) -, 3060060 ) _ .. <00389pp «00900080
i _ﬁ§§_[3_anCF GLASS ETC = 0C03G00 _.e1457833 0027455
65 1) IR0H STEcy B . ~«1000000 -0000003 _ «0004d04¢
65 1) KINFERROUS . Te0CDOGOD T .g5y97p L W0001572
87 13 Auum ~.0L0000C 6000689 03137746
68 IJ FABR M<T MACH . =eQ@O00030 5.6610888 o V05064104
63 1) LiCTF MaGH o . =ed0GD0Z35Y N sBb4e3005 «0062932
. 73 11 43FT AREDISP ~eGLI00TO_ . .s030a3n0 . 30006000 _
T 1D OTnEk NMaNyS ~.0600000 - 3.0735582 . 0162708
72 13 TRANLP 5CRV ) ~s3C30000 _.25.6270887 20757526
7303 e.eCT UTILIT =, 3G03000 De8843305 10260626
7% ID W GAS OTILIT B ~« 06320350 be2444022 «9358480
75 ID OTHEK UTILIT ... medCOBOOC . «3148309 - . 20777636
76 1) CONGIR ~. 0008000 241827755 +0638654
77 13 TR&0E e =eQG00000 2745684468 «03133813
) _‘ZAVIJ_S‘RVICES_AA“”VE_«ﬂﬁ" . =e00O3000 ... 22.6030686 3173908

rrlgatlon, 1985 (Contlnued)

CHANGE IN
EMPLOYMENT
«24832495
179,88036403
9.Gi79829
W 3377570
422.99A83 166
.. 3005355070
348767547
11668305
5388288
18.4643974
L 1643.5372821
.. $ 3844083360
“810.2083753
$4-35v34e59-

Giries-
e . 5004, 7653926
2.2636163
13.6865¢14
3045918556
7.310669
2.2367763
“27.7000140
%2.33098394
.00009¢0
“.9422257
.0030008
+2650610
e .. eGOLOOOF
272.185(549
44835297
+0000608
1713814898
777.2595862
90.92217214
3649314299
51.8674068
161.9982088
358545521436
1892.9735427

X CHANGE IN
ENPLOYMENT
«0000933
« 06606975
0804901
« 00620186
«0182765
«00C3086
¢ 0007824
+ 0005544
« 00095649
« 0002743
«0C04313
N TTIYRT
« 2422380
o bob2824
22795656
« 0541156
0026439
f 0710689
«GCE533t
0008762
NTCIRRT
« 0163008
« 0060500
« 0027455
.0500000
- 8001572
0613774
« 0534104
« 0002932
+ 0300050
.01627C8
4757526
« 02603626
00358440
0777636
0038654
0313813
0173908

L6t




Table B-7 Detailed Economic Impacts of-Reglon OBERS Lava;~lnr1gation,“19&5

SECTOR CHANGE N
NO+ NANE e FInaL DEMAND
I WA C0PS 103, 4000060
2 WA LIVESTOCK -
S WA FO0U PROCESS 319.1000¢¢0
b owA TEXTILE APPAREL -, 0050550
5 WA MINING “s 0620000
6 43 FCYCLTR FISY . = GCBA0GD
7 Wi LUMBLR W0OOD -.0C00590
8 A& P_YWOQD -.0C03000
9 W4 PJLP PaPcR Y T Y IO T T R
10 A CHEMICALS -0 0000050
Ii WA PITRCL RLF -.0C03500
V2 Wa Couck oLass €TC ~ed 000000
I3 &% 130N 3iceL “e000J000
b4 A& NINFEXROUS “.060J0CO
IS WA ALUN Y T T O Y
16 WA FABR MZT MACH ~.dC30000
17 Ma E_ECTR MACH -~ 300006
18 %A AZFT ARZosp e =4 06000600
19 A3 OTHER MANUF ~. 0000000
20 WA TRANSP SERY ~e 3030000
el A E.ecTR yrrLIr e ~e 000200
22 dh N GLS UTILIT ~e30028d0
23 WA CTHER UTILIT ~e0003000
24 WA CONSTR e =4 0000000
25 Wa TaJE ~e 3000000
26 dA 3IRvInEs -~ 0000000
27 9% Croks e 1843000000
28 0% LIVesSTOogK - o Hogb i
29 33 FU0 PROC 264,5000000
36 3% TIxTIL: APPAREL. . ___ -.0030000
31 0% HINING - 3033630
32 3 FIREST FISH -.000000¢
33 2% LUMJER WOOY e =4 0000000
34 O PLYWCIO ~a 0000007
35 0% PILP PaPER ~e 0003050
36 OR Caemicas -« 0030003
37 0% PIiROL RcF =+ 00000560
38 2% CONCRETE ETC -0 00030¢)
._ 39 0R 1aon SIEELAﬂ_W_,“~,N_M_~"_«,,-.ouoacooA
0 0% NINFERROUS =« 0000000

CHANGE IN
——— BROSS QUTPUT
169. 1454824

¢ 2

....... —-365.7918964
«3356636

- L «3147336

240815739

«1857258
~__“_~_IZ 2278203
7.3602183

3.4725924

1001407010
0964605
10274807
19.3843151
«1488805

i e et

- 3.6216374
- t1.4703258

e e $0 9262334

3.31403890
17619459

203443605
25.5876543

e 5G.9740343

299.4951055
+5376098
2755515
«635769¢
__ﬁ_“ﬁ_.¥_~3.ﬁ7ﬂ7d80
+5789317

9.79721 46
e 243884 {53
22256890

o eT230133
e 240745007
—  «3197788 .

- 0e5881033

542555460

«4392238

2e84472480 _

4 CHANGE IN

———— __GROSS JUTPUT

1700125

o ,
1735338
- e o0D30S527
R «0079332

6008250
; - 6003534
e 4G 569869
. J 1841046
- R 00859058

R +3072745
018734
0306370 .
0163531
20605974

20349563
0056753
+0058302
. +0169256
. +00683890

e e e .

- «0031659
- «0026955

- 0743604
e e

. 22219304
e ¢ G007 4153
[ «0325377
. . «0132553
~+0010686

1004089

o sGli36ly
____~____,“‘.3089387
- weo 00099004
ceee . 08877543

o 00B3366}

ceBteiatl

0000 1696

.+0007698

03486308 __

— e _a0li2054

CHANGE IN
cwm o EMPLOYMENT
6189.0332698

e 5483.2206118

28.8465282
30.25029590
82.9441793
3letu60012
3.3367397

- 123.6206641
133.076539¢
44542384
v . M7 40467066
32.185063)
4e6737025
5.3646530
523.5451457
5.7052637
1346500806
97.7119143
307.8630650

—— 43.8335616

20.6463882
8.4C4n706

R 75.4007054
1370.5377358
1322.6230881
1683.1627286

5570.6091053
43.6806573
8415237384
22.6679142
48.9045370
3.3730322
1159066860
2648124540
549396763
39,9750982
-T2.7906199
842003323

4 CHANGE IN
ENPLOYMENT
el700125

4735338
«0030527
«0073335
«01263cs
« 0008250
« 0003534
«0069863
« 0184162
+ 0059058
«Olblttt
« 0072742
«0018735
«0004963
«0163573
«0C05975
«0001E95
20019553
: 0056753
«00%83102
«01692¢c6
« 0068860
« 0037638
« 0031659
«0C269t5
« 0743604
o HBP 55
«22193 04
« 8076153
« 0025333
« 0132554
« 0010686
»0004089
«01i3621
+ 0089355
»00939002
« 0077613
llt2158
«8033666

26l




Table B-7 Detailed

SECTOR CHANSE IN CHANGE IN .~ ...% CHANGE IN
NO. NAME v FINAL DEMAND . GROSS OUTPUT __._____ _GROSS JUTPUT . ..
b1 23 ALUMINUM -.00000C0 911072 0011646
%2 O FABR HET MACH -.0600000 20.7389562 - $0.140460
43 0 E.ECTR MAGH e o =adC0GQO0 . 42436563 . ____________ . OGI3765
. 4w OR AIRCRAFT AREOSP -.0600000 $ 3943011 L «0025282
: 45 33 JITHER MANJF =e300000 ... . U5.1686124 . .. 3113720 .
b6 I TRANSP SERV oo =e 0600003 16.9758843.____________.3tz9z81 . .
47 0% E.ECTR UTILIT -.C000008 . 3.8629033 N 0056106
43 0 N GAS UTILIT -. 3083060 1.0886190 _ +0071056
49 O OTWER UTILIT . . =o30000C0 __ . 815184k A0077859 .
50 33 CONLIR -.3C00060 4.8843574 «0041829
50 33 TR40L ~. 3000000 18.7822781 . «0051959
52 23 SIRVICES =4 0000000 _.33,2370701 e W0J4B835
53 1) CRGPS 63.1000000 117.6136498 2131064
54 I) LIVESTOCK L el E3R03 ¥3.5547869 W 4501056
_ . 55 13 FJOU PROCESS 261.2603000 2911684428 e2496620
56 I) TIXTILE APIAREL -, 3003000 «0630517 00692588
57 13 MINING -.50000¢0 ) «32804064 L S .002914 34
58 I) FOReSTR FISH  _  «,0000000 2.5076669 ___ ___ L e0636664 __
59 1D LJM3ER WOOD - 0602060 8540408 «0006856
50 13 PLYWOOD -, 6000060 1595649 L0006825
B 61 1) PULP PAPER . e =s0(00000 3,9020533 __ _e0190%66
§2 1) CHEMISALS -. 0000060 7.7568761 «3206126
63 IU PITFCL PEF -e 3006030 .0060000 0006060
66 1) CONCR GLASS ETC. _ -.000060 +2996460 __ e eDOSE&3 _
65 10 I30N STEEL -, 0600000 c0005900 «00C0000
66 10 NINFELRROUS -, 00080C0 . . <0650473 . 0002058
. B7 I) AcuM =4 0C030G3 _.002i252 ___ _e0425038
68 L) FABR MET MACH -. 0000000 5.6242275 «0530822
69 I3 LILTR MAGH -, 0600000 fOb4l513 _ «0042919
o 70 I3 AZFT AREOSP e =e@030600.__ +C00GJ00_ . e0C00080 . _
70 1) OTHEK MANUT ~. 0000003 2.7935975 di68ius
72 1) TRANSP SERV -~ 0000000 23,5812655 +0697052
73 1) ELECTR UTIVIT " -, 0003000 _ 5.5992419 __ 00267976 .
7 1) N GAS UTILIT - 0603000 . 3.848i469 W0325012
75 10 OfmEx UTILIT -. 20030060 +2857543 «0596962
76 12 CONSTIR _ . ~e0033000_ 2.1882892, . $00387510 __
77 1) TRADE =« 0600000 . 25.7675091 _ . 0293313
78 1D SIRVICES =e 0000000 . 21.50606643 «0 165431

Economic Impacts

of Region OBERS Level Irrigation, 1985

(Continued).

CHANGE IN
EMPLOYMENT
1s5036562
Ll4.5431558
25.2226173
4e2354782
468.09537114
434.06843396
42.04893379
15,0357806
7.4264029
281.5864778
1612.4858636

- 163649487085

4231.731925¢0
387w i bl G5

. 5463.43553714

3.8108464
14.0206370
2743586459

731639616

2.253056)
2758492
519710673

«9000000
10.4580288

« 0600000
e3u704063
«0006213
270.4129 11 4
«#813568
0050000
156,06 47860
715.2137949
86450825891
31.6702687
L6.4365038
112.2811t81
3351.3222763
1800.7027709

% CHANGE IN
EMPLOYHENT
« 0665635
« 0140521
.0G137¢G8
20025284
J0113721
«0129233
« 0055979
«0071059
. 0077868
. 0041829
+ 0051960
. 0043836
2131065
. 534356
« 2436621
« 0069238
« 00291 34
« 0636664
. 0006856
.0008825
« 0130066
« 0200126,
.0000000
20056631
. 0000320
« 0602658
« 0425034
+0500822
. 0002919
.0000000
LGieBl6s
« 0697052
« 0267974
. 0325042
« 0696962
« 0038751
« 6293313
« 0165631

€61




___NO.

«0105673

SECTOR " CHANGE IN — ... GHANGE IN % CHANGE 1IN
NAME * FINAL DIMAND GROSS QUTPUT GROSS JUTPUT
{ WA c30Ps o 117.56630090 191,4723709 +1326539
2 WA LIvesTack e 34  BSv2838238 . o He33436
3 WA FI0D_PROCESS. 36145006300, 4)3.7353199 _ 1962784
boWA TIXTILE APOAREL _ . _ ~ 5000060 . 1.0624730 . +0334665
.5 W& MININS __ =0 0060060 . 140337450 . 4089657
_ 6 A% FIXESTR FISH =+ 0000850 7.4503075 e0210758 __
7 WA UJM3ER wWooD e = 00R0OG0 . 2,3442747 .. 40009289
8 43 PLYHGOD e Q0Q00GO L2100 766 T asa3978
__9.dA PJILP PAPER - 000060C0 13,7380042 20078498
10 wa CdeMIcals e TeJ3cC00030 8.3372335 .. +0206589
14 WA PITRCL REF AT e.00008640 o 3.9561348 . #dG67282
12 AA CONCK GLASS ETC. =eQEU00GO. 549436169 2018254k
13 WA IR0N STERL I TTTTTT..ucganag 1,1409262 0081845
14 WA NINFERROUS _ e eJGrOdG0O L 1072748 «GG20830
15 WA A_UM_ =0 0030350 L e4809323 00GG5592
16 W& FA3R MIT WACH T =.)600690 2048003793 ,0183969
I7 WA ELECTR MACH T T L 06006039 oelB7TA?Y T 0LUET30
18 AA AIFY AReQSP = 0630000 L _.543926) +0001885
19 WA OTHER MANJF . =e@€00000 ____ &.3726811 20021998
20 A& TRaNSP SERV e =edGU0060 T g2.97043104 A 200664175
21 WA E_ECTR UTILIT ~.60000006 _5.0079790__ N .+0065920
"22 WA N GAS UTILIT — -.0C0a0003 3,7467675 «0191357
23 WA CTWEK UTILLT . =.0CU30CO 1.9932326  ____ .3077922
24 WA CONLTR ~.30609030 3.2183037__ 40008709
EIRTRE ) . =.3033008 - 23.0109304 - 22035809
26 WA SIRVISSS N . ~.00600030 2849399844 . 0040487
27 0% ZhOFS 335.2036070 _68.07t8902 " «3993025
28 G LIVESIOEK - RIS Y T332 )
29 0 FJ0D PROC . _280.1G30000 347.4473100 } 42352333
30 0} TIXTILE APPAREL’ -.3C00000 L eB162214 __+0DB4996
3170 MINING ~  ~.0(030680 R +3089679 +0028450
32 33 FIREST FISH B - -, 0636060 . 6432640 . 0146758
33 23 LUN3eR %00D __=,0000800 3.7856014_ 40011655
TT36 33 PUYRLOY ) T =e0030063 . .6437592 +0004589
35 33 PJLP PAPER A T I T T Y . 10.5118343 0121902
36 OR CHCMICALS ~e 0600000 2.56235868
37 0 PZTROL REF . =ed000080 ____ ___  .29049630 ~ «0125084
38 0 CONCRETE 2T~ " "7 T e,0000000 T T 1,8786230 T .0084546
39 DR I0N_STYEEL ~0 0003000 2.2890452
%0 DT NINFERRDUS ~ . ~.0QoO0o0  « 3495504 __ 0036795

0123866 __

Table B~8 Detailed Economlc Impacts of Peglon State Ch01ce Level Irrigation, 1985

CHANGE IN

EMPLIYMENT
T005.3741314%
2235v33350+w8
. .B20G1.8325435
32.7562490
Juat871137
93.7993261

3.7557962
138.88834¢C3
156,0064124

10476382465
$132.3640132
36.2112915
5.19¢6016
.. 640300732
588.,8003268
6.4271338
41.6185533
109,8756933
343,12719306

49.6289155

23.3422858

9.5077C83

84.3630927
1550.2623371
1495,9)47310

e 22L7.7339434

585754
5904452014270
5643451734
9.15089358
2440709765
53.340399
1351937459
124,3567220
. 31.6984025
T«50043726
43.5864738

8496380617

35.0638860

804353620 .

¥ CHANGE IN
EMPLOYMENT
o« 1326539

.

o 262784
+ 0034665
«00896€0
« 0210758
«00092589%
«0CC 3378

« Q078497

»0208587
« 0067292
s GI1B2506]
«0081RAL2

«0C2083)

«0035591

e 0183961,
« 3006730

0001825

« 0021398

«J364175

+ 0065920

« 0191355

« 0077921

« 0608709

« 0035809

« 00632487

« 0993025

+2352333
+ 0684996
«0028457
e0i40758
« 0011655
« 0004589
«Q121306
«0105638
«G125083
2« 0084626

-+ 012393%

«0G36800

i




Table B~8 Detailed Economic Impacts of Region State Choice Level Irrigation,

SESTOK CHANGZ IN . - % CHANGE IN
NO. NaME e FINAL DEMAND ____ __ GROSS GUTPUT. . __ GRGSS JUTPUT
b1 2} ALUMINUM -.0003000 2122419 0062934
&2 OR FABR MCT MACH =+ 0600030 22.8404704 «0154693
- 43 3% £.tCTR HACH C e e <o 000000 ___ a2722340 . LO0015301
k% 21 AIRCRAFT AREQSP =.0000000 032155 $0327872
©5 D JITHER MAMUF =«GC0000U0 . 16.3266564% «0i27067
46 I TRRANSP SERY e . =0 8C00080 . 41843234946 ____ . ,0i39523
47 0% ELECTR UTILIT =+ 06600040 442889740 e 001622946
©d IR N LAS UTILIT =»2000000 10755686 . «007E733
49 O OFHER UTILIT I ~eJC00000 . 9553545 . 8091247
50 2 CONSTR ~+ 0690603 55737915 . . «D047733
S1 JR TRADE =T L0000 20,7313406 0057547
52 J SIRVICES . ~e30U0G000 ___ _____ 38.0817663 . .0056011
53 IJ CROPs 72.500400G0 133.7225322 «2622943
Sw 13 LIVESIOCK - -+dL00LLL . i 58258 e . o H3-340 06
. 55 13 FJ0D PROCESS e . @9205C00000 32640692346 ____________ ,2795707 .
56 I3 TIXTILE APPAREL ~+0000000 0721746 «0073313
S7 1O MINING =+306003J0 . «3736792 «00G33186
58 13 FIOESYR FISHW =eGC00000  ___ 2.8084074 . L07i2718
59 I) LJ¥B:R HUOQD ~e20000C0 29574383 20007686
69 13 P_YADDD “. 3600000 4735022 230039928
. 61 10 PJLP PAPER . e e = ¢ FOUO OG0 443669965  ___ 20212713
62 I) CHEMIGALS L =~d 000000 843232624 «0239218
63 L0 PZTFECL REF -+ 360303 ~0000000 .0g0acaaon
b4 [) CONCw GLASS E¥FC e 000000 . e3382626 _____________ 0063763
65 I3 J0OM STEEL ~«3000000 «0006030 «0030300
66 1D NINFERROUS -+2000060 «0776903 «0002355
67 1J sLun e i e~ OOOIOC 40026057 __ L0481 35
€8 I) FA3R McT MACH -+00002000 6+3266060 0563367
62 13 LICTF MACH =+3004000 + Q4937254 0003287
70 1) AZFT aRgQS®? -«00000C0 ________ .. »0000000 e .3 005000
74 1D OFHEK MANUF ~eGCOGIuO 3.1357027 +0165998
72 I3 TRANSP SERV -«QL00000 26.4359689 R 0781430
. 73 1) E.eCTR OUTICLIT =.0000000 ____ - 0e3INe360 ___ ,0279647
74 ID N GAS UTILIT =« 0630000 4.315265¢ «0 364465
75 13 OFHER UTILIT ~+G000000 L 32253527 0786714
. . Te ID CINSTR o =e0GG0030__ . 204724058 __ 20043783
77 1) TRADE -+ 30000600 e 8809366736 . «0329365
T8 [) SZIRVICES ~+006000G00 L PY'2 4" Y K ¥ +J186765

CHANGE IN

1985 (Continued)

CHANGE IN
EMPLOYMENT
1.67241086
45645521299
28.1797553
4.6358732
523.0373180
468.,9779038
46.6869453
1642371340
347C33334
32143327553
1784.9670868

1873,2512512

Si SecUT

b811.3385114
e e o

5004,8566714
4.3622353
15.9710702
33.6364516
848754569
245345711

e .. 30.8309930
595.7358557
.00000060
114671327
«6000CG0
«39720641

4 «0000241
3041832744
$5620078
.6000G00
I74,8467889
BOI.8229486
97.5530378
35.5146342
52.4726709
12648591416
3763.2436941
2032.9152639

% CHANGE IN
EMPLOYMENT
«0006258
e015676l
«0C15315
006327674
«0127068
¢ 0133546
20062154
«J076737
« 0091247
« 007736
« 0057518
«20L224349
» 483456~
«2735737
.0073313
0033136
+0712718
20007636
+0003928
«0212713
« 0230218
»0800000
« 0363703
+0CC0000
« 0062355
s 0431135
« 0563367
« 0003287
«aaggcaon
«0165938
« 0781836
0279647
e 0366465
785714
+ 6063783
« 0329365
«8186765

461




Table B-9 Detailed Economic Impacts of OBERS Level of Region Aluminum Reductions With
Partial Availability of Replacement Electricity; 1985

“e0000000...._. __

a0 24 560

SECTOR ) CHANGE IN . CHANGE IN . . % CHANGZ 1IN CHANGE IN
NO. NAME e ... FINAL DEMAND ________GROSS OUTPUT _ _ ... GROSS OUTPUT EMPLOYNENT

i WA CROPS -, 0006000 . =43331656 . -.0000032 ~e1235535
2 WA LIVESTOCK - 4650054 - o B9-223728 - 3505956 - P64

- 3 AA FOUD PROCESS ... =eQCUGOGA ... =s0l65156 _ ______ =,3000078 ...... .. =e258077%
6 WA TiXTILE APPAREL -0 3G000LD . . =.0017692 ~.0660058 -.0563386
5 WA MINING -, 3600050 e . 40300539 . -.0608331 ~3.2661662
.. 6 AA FIRESTR FISH. ~e0C10000 _ BN TETS Y o =dJ000#54 . =.0585249
7 WA LIMBER 00D -.2000000 ~40391651 . -.0000i58 ~.5349352

8 WA PLYNOOD -, 0000000 . ~e0020185 . ~.0000038 C «. 0358442

S99 WA PULP PAPER . =ed000000 . - 04E5303 e *$00GC266 . = k5G1712
10 A4 CHEMICALS -, 0000000 -.0467528 . - 8000170 ~. 8693174

11 WA PITROL REF -.0609063 -.2131338 . =s0D03626 -.5803782
. b2 WA CONCR GLASS ETC____ . =,0000060 __________ ~.033d3607 e =eD0G2932 . -.6786778
13 WA IR0N STEEL -.0C00608 Gl LT -.00d3330 -1.4833718

¢ WA NONFERROUS . -, 0000000 . - 1376215 -.0026897 -5.2339208

. 65 Wa ALuM e _ “42,5C00000 __ =5045675165 _ =40587858 ... . ~634.62172C5
16 WA FAGR MET MACH «. 0600000 -e2347347 -.0502088 -7.8726712

17 4A E.ECTR MACH -, 0003060 - ~.3326437 -.00CH310 -1.2622657

68 WA ASFT AREOS® . ~,95039000 ____. =0 0022674 . =,3000008 . ._.  =.05940G7

13 WA OTHEK MANUF -, 0C03038 - 0404170 -.0000218 “1.1099054

20 WA TRANSP SERV -, 0000000 _ ~.8353215 ~.0006133 ~22.419836

20 WA ELECTR UTILET __ . =,0(83000 . . =2.8726237 _=e00378i0 ... __ =28.4660478

22 WA N GAS UTILIT - GL00000 -e2791498 -~ 0014257 -1.7330081

23 44 OTHER UFILIF -.6000000 . =.0302007 - 00018 -~ 442683

2¢ WA CUNSTR e =eWGOOGRO ____ e 0751263 . ~400G0203 . ={.9834529

25 Wa TRADE -, 0000000 T -.3388355 -.0000605 ~26.1967400
26 A SIRVICES -, 0003050 o -e7954936 -,2000838 “4§,1299021

27 21 ZRUPS e me 3003000 T =l 0008250 -.0030006 .. =4025675%

28 33 LIVESTOCK .y 5638548 - o G337 - FEGeEEP - GHo339s

29 23 FI00 PROC -, 06062090 _ C =40007715 -.6006006 - 03Chi04
.30 0% TIXTILE APPAREL. ___  =,3000000 L~ 0001199 _ e 0600017 -.0229631
31 23 MINIhG ~. 0000000 T -.0028522 -.0060263 ~e2466602

32 Ok FIREST FISH ~a 0650500 -e0004833 -.000C04! ~40136 9

33 0% LJMBER WOOD __ . . =, Q003000 _ ~eG173769. _=.0000053 ______  =.e728%01
3% OR PLYWOOD -, 3600050 L -,0015183 _ ~.0000014 ~.0475586

35 02 PJULP PAPER ~. 0003508 - -.0635819 -, 0000737 ~1.5313368

. 36 21 CAEMICALS o = 6G00CE0. =e0563420.____ =40002109 . =,5634878
37 0 PITROL REF -, 0003350 o =e0005824 .. _ ~=.0000251 ~e0204441

38 IR CINGRETE =TC =e 0000000 .. ... . =e0262645 _ . =e00G1182 =3.,0379061
.39 0% IRON STEEL L .e00000060_ . ~.3435085 ~.0002376 e e 4726840
40 2R NINFERROUS . ...=eb000227 ~a 10462161

X CHANGE I
EMPLOYMENT
-+ 00000 3%
- 88689959
-. 0000082
~o 0000060
-+ 0003556
~eGU00i56
~. 000055
-.GG0OT 38
-, 0CCD2%8
-, 0031160
-.0003629
-, 0066333
«+.0003353
-, 0€20580
-a0587857
-. 00026460
-~ 0CCH322
-,00C0a011

- onna o
=. 00800222

~. 0004133
-.0C373810
~e 0014256
« QL0 LIB1
=, 06002233
-.0000605
-.030G838
-« 0000011
- 3ttyCte
-.00006G42
= 0003C X
- (003767
-+0000330
=.0003103
~+000Ga24
e GCOIWT72
~. 0001678
=+ GLO0341
- (005898
-s 0306891t
~,000060¢

N



Téble B-9 Detailed Economic Impacts of OBERS Level of Region Aluminum Reductions With
' - Partial Awailability. of"Beplac.ement. Eleci,r'lcj_ty, 1985 (Continued)

 SECTOR

~ _CHANGSE IN . _CHANGE 1IN . . % CHANGZ IN
. NO, NaMe FINAL DEMAND _ __GROSS QUTPUT. " GROSS JUTPUT .
&l 2R ALUMINGM o o =5,2000000 _ =6.1796926 -.0376581
- 42 3% FA8R Ml Macd T Llggogodd . =+0097399 .. =400000€6
_ 43 0 ELeCTR MAGH -, 0603500, =e6005569._ =a3000031
_ . e O} AIRCRAFT AREOSP____ «,0¢03008 . -.0004066 L =+00801069
.. %5 03 OTHER MANJSF . -,0C000000 ____ e,g041458 . - "o opoon3)
86 D3 TANSP SERV -, 0600000, - 1158780 ~,0000882
47 3] E.ECTR OTIVIT . 2 GCe606d “e3669228 .. =,50C5329
_ . W8 U N GAS UTILIT T T Tl ggogoo0 - 0046184 . =,0006220
49 0_CTHEF UTILIT -e 2005008 =e0006200 -.0000059
B S0 IR CIKSTR . = DG00000  ___________ e.plGtS2T . -,0000087
51 33 TRADc -eGC00000 e =eDI49356 ____ =,0G0004!
§2 33 SIRVICES -30C0300G. =.0274110 ~.0000040_ .
53 I3 CCPs e e =4 0000000 -,0301166 e . =20000002
______ 56 [) LIVESTOCK e e b4B0000 e =eW30448B 7 «.ppe8esd
55 ID FI0D PROGESS ~e 0003600 -+0000649 ~00C0031)
56 1) TIxTILE APOaREL_ -.0003000 = G000021 . =40000032
5T 13 MINIKG T e.aCa0000 -.0003603 -.0000032
_ 58 I) FIRESTA FISH -, 00000360 =e0000179 -,00060005 .
59 I0 LJMBLR WOOD _ . ~.0C00000 . =e0007365 .. =.0000006
. 60 1) PLYWOOU e es3CO00G00 *e 0000942 _ ______ =40000005
61 1D PULP PAPER = 0009000, e =e0002023 _____ . =.0000010
62 13 CAEMICALS T A -o 0000000 __ __ =.0001766 -,000G005
63 ID PITRCL REF o R -,0000080 " .pcoosoo . 40000000
6% I) COMCR GuASS ETG. -, 0600000 =.0000599 -e00GE0IY
65 I 10N STEEL - - =. 0000060 «000Gu00 «000G000
66 13 MINFERROUS o . =.00000C0 77 a-,yg25920 . =.00C0078
67 I3 ALUM -4 0000009 -.0000000 _=eC0C0008
66 1) FAB« MET MACH -.0003000 N -.00Gi216 -.6020014
69 ID LICTR MACH B _ “e3000000 T -,008G018 . =.0000000
70 _I) ACFT AREOS? -, 0500000 _+3006380 0000000
TV OTHER HANUE T - -, 0600000 . 0000 uuh -.0000002
T2 1D TansP seRv - -.9c00000 T . ~.00G3705 . -.0000041
73 I3 ELECTR UTILIT TR -.00G1678 =.0G0C067_
Te 1) N GAS UTILIT <. 0603000 . =.000037% -.0000003
75 Iv OfWek GTILIT C=e0630060 _ _  ~,00000(9 . «.3000005
76 I3 _CINSTR -0 3600000 -+0300 394 -+00600G1_
I3 TRE0E L 600000 . =.0003167  =.0000004
78 k) SIRVIGES _ .=eQ030000____ =4 0003a?)._ .. =«0000003

CHANGE IN
EMPLOYMENT
~84.5631613
~7.51434180
=e329050%
~e (536179
. =e356494564
R—- PR ¥ g Y-51-1 -}
~1.5818122

~sl1400%6
—— L N ¥-LY N |
“lel607420

S -3.3112727
i * 30 315803 30

. ~»0045885

M azannl
-«0010925
~.G001377
~+ 0163194

~.Gl087868

~e0016320%

~«0013209
«0000000
~+0380512
»0G00C00
-.0135087

~e009373¢6
~+0000540
«J0G0000
~+0035211
«e0i38763
“e00301433
=+0003349
-+00603685
s 0028524
~e0512435

-« 0349376

. =e0002499

~=«0018206 .

-«0000030 .

L CHANGE IN
EMPLOYMENY
~« 0366941l
=+ 0002547
- 0000179
=+0603320
-. 0600689

«0002700
«0CC2106
0003533
«0C001 26
QL0072

=«0600107
=.03C00(30
~.0000002

. 660683

-.GCCQ001
-+6000G33
-. 0200035

-, 0600006

~.0G600G08
~«00600736
~.0300C 13
-+ 00C0C05

»0000000

-+ 00600023

«00C0000

-+ GUC00B0
-.0000008
-+00000147
-, 0600600

.0000C00

-.0060303
=« 0000C s
~«0000CG09
-« 0000003
~+0u00006
~+0LC00GH
~« 00600000
~. 0000003

L6t



Table B-10 Detailed Economic Impacts of State Choice Level of Region
Partial Availability of Replacement Electricity, 1985

Aluminum Reductions With

SECTOR GHANGZ IN CHANGE 1IN -~ X GHANGZ 1IN CHANGE IN
NO, NaMZ oo FLNAL DEMANOD . _ __GROSS OUTPUT .____ _ __ GROSS QUTPUT . EMPLOYMENT
I WA CAOPS =+06J0000 ~.0333959 ~e0000G0H0 -« 1558650
2 WA LIVESTOSK . bl a a-ainincyd -« 26453 R 2 ataininm —H5536¢
3 WA FOOD PROCESS * . _ . . =.9003660 . _______ ~e02G850% . =eG006099 ... - =e3256875
& WA TIXTILS APPAREL ~+0C030CD =-.0022339 ~.0000073 -«0741869
5 WA MININS -.8000060 oo . =el212932 ... . -.,08010520 ~4e1231435
6 AL FIFZOTR FISH e e 0000000 . ~.0068645 _______  -,G0G0I9% .._._.__ _ *.JEELTT7Y
7 WA LJMBLR W003 ~.0CG0CCO . =elk34356 . «e00G0C196 ~e7384100
8 WA PLYWOOD =«00G0009 . ~e 0025467 ~.G000048 ~+0452256
9 WA PJLP PAPER e = 0600060 . ~,0585345.__ -e0000334 ... =.5739709
10 WA CAZMICALS -«30000400 -.0989925 ... ~.00014786 “1.0977629
11 WA PETRCL REF =« 4020000 . ~a2632277 . ~.0004579 . =.7329268
12 AA CINCK GLASS E¥G . _ . =eJC00000 . -.0383239 ____ _ _ ~ 3008177 . .__ -+8542653
I3 WA IVN STeEl =+3C000600 =.0585598 . ~ =e00604201 ~4.8713725
164 WA NONFERROUS =+0000000 . . =. 1353112 e e =8 0026391 ~646094577
5 «d ALun e e @330 3000060 ~63.8622446 = 0742412 . _ .~801.4703802
{6 AA FA3K MET MACH =+ 000GuG0 ~+3713362 =.0003134 *3431932437
17 WA ELECTR MACH “e 0000000 e “e0412235 U =.0001654 =1.5338571
18 WA AZFT AREQS3P . e "e0000C00  ~,0028567 _ . =,0000000. . . ~«087230¢
19 WA OTHEER MANUF -+ GL03060 ~s 0510335 . -+J003276 ~t.0012022
20 AA TUANSP SERY ~eGtLOGOCO =1.0549185 . -,0005220 ~28.3138327
2 WA Z_eCTR WUTILIT _ ~e0000000 __  -3.6275997 . ~,0047750 .. ___ =35.9439242
22 K4 N GAS UTILIT = 0C000C0 =+352530% -.0018605 ~2.1361456
23 WA OFHER UTILIT ~sGL0G000 . ~«0381386 =«0001491 ~+ 1813347
2 WA CONSTR . e e ™0 3000600 e 948734 e e 0000257 . =2.5048046
25 WA TRADE ~+000G00C0 ..o =el 31037 =.0000704 -33.0822825%5
2b WA SIRVICES “+06000C0 = 1.0045882 ~.0C01058 ~51.9291389
27 33 CROF3 i e =@ 00000 e ®0 6005339 __ e =00C00008 =, L321751
28 O LIVESTCGK = o Gird-6ig = » G408+ ~ o FREE569 =+ F22549
29 )% FI00 RAQC ~e 1600000 «2 0009662 =« 0000007 =¢ 0300455
30 01 TEXTILE APPAREL . ®e0 L0000 cmremrrae S OQG OGO W BG00021 o . es0FS7578
36 3% MINLRS =, dob6olo “e0035738 -.0C60329 “s30857727
32 O FIREST FL&H = 0000030 ~+0002369 . . -e0000052 -« 0L71 347
33 2R LJIMIER HWOGD SO T B X R XV R IV B =e02173006 ______ =s0000067 ... _ ~e5913644
36 I PLYWGO) “s 00000060 .o =e00196G00 e - =e0000043 =e0594947
35 IR PJLP PAPER =+ 06000608 ce e =o QT 94857 =e00600922 . =t.8767701
36 0 CHEMICALS MVW_M__w“____ut_w,’-UOGDDGD_,__.,_-___?¢0704338____._.,_«~_-n0002636..w_m_“.m“mm'oTﬂQle5
37 33 PITROL REF - =« Q000000 . .. . ... =e0007281 e .. »e00G031 4 ~e0255587
38 DR CONCKETE ETC =~ 3600000 e 00328376 . “s0001478 . #3.7975476
39 OR IRON STEEL . =,0000800 =2 l548877 =20002970 . _=5.5903306
40 O NONFERROUS D ~a 1827341
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Partial Availability of Replacement Electricity, 1985 (Continued)
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Table B-11 Detailed Economic Impacts of OBERS Level of Region Aluminum Reductions Without
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Table B-11 Detailed Economic Impacts of OBERS Level of Region Aluminum Reductions Without
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Table B-12 Detailed Economic Impacts of State Choice Level of Region Aluminum Reductions Without
Partial Availability of Replacement Electricity, 1985
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Table B-12 Detailed Economic Impacts of State Choice Level of Region Aluminum Reductions
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=elGCLOOL ___

~+0GG0005
-«3000068

~a0ceneto

=+0003613
=.000001it

o _=.00G0021

~«3000817Q
35G3C0CY
=~e000c024
«0000CGQ
-.0G6C0166

~eB0000V7

-.0003023
=«0000000

06060000

=«0000005
=+006C0023

=:00000t6_

=«004G0007
-«0GGGGt0

0000004

-+0000008
.=+0000006

CHANSE IN
EMPLOYMENT

~478.8941770
=15.8956736
~»03000606._

~.=B643793058

~+6360572 . .

~s 1134207
~e7719837

™1 9 1930422

-3.3u61221
“a2411562
~+0250609

«2.45537146

=7+.0C44096

-+0097305
- o 8354824
~«06023097
~«00C2912
=+0357687
~+000525¢%
=.0185307
-e0034517
-+0038503
-«0027330

«00u00G0
~«00085678

«00000CO
~e0285561
-«00000260
-.0138226
~.0001079
. +00G0000
~el074463
~e02336140
~«0066464
-«0007081
=e 0067791
-+0051848
=2 1083544
=e0738743

Without

X CHANGE IN
EMPLOYHENT

~e 06704651
-« 0005338
~+0C00378
“~. 0000677
-, 0600148
-« 00057 11
-+ 0004455
~e 001140
- 0260253
-, 0600365
-, 00302¢6
=, 00301931
~.0C00043%
-, 8439436
-«CG0CaAL
-, 0000819
=« 0J03C76
~.0€C00C12

-« CCO0Q0 B

~«dG0CO 16
~.03500C27
-+ CGCOTHY

«0Gagaco
-« 00300048

»3G00CCD
~«00C01469
= G060018
=.0000037
~«0000004

20300600
-«C0G000GY
~s 0000629
-« 0000019
-.0G000087
=« 8000012

. =«Q000002

-+ 00600009
-.0000007

goe




Table B-13 Detailed Economic Impacts of Combined Region OBERS Level Irrigation and Aluminum With
Partial Availability of Replacement Eleotr‘ioit_’,y, 1985

‘SECTOR CHANSGZ IN

- a3261807

. o . CHANGE IN e % CHANGE IN CHANGE IN L CHANGE IN
NO+ NaNeE - e FINAC DEMAND _____ GROSS QUTPUT . GROSS JUTPUT ... ___ EMPLOYMENT EMPLOYMENT
i WA C20PS 163.2¢00000 169.1675305% 1700307 6iB89.8321473 « 1700345
2 WA LIVESTOCK -0 Fo35604d R 56 e o $2oEHIY oS3 S 6545 . 235
3 WA F20D PROCZSS e 319406000680 365.73358535 e L 735000 . . 5482.,4237826 « 1735048
W WA TIXTILE APTAREL =a3000000 «9591252 . . 0031293 2345679630 «003123¢
5 KA MINING -« 0C090C3 8250673 0071558 27.1946827 «GG71322
6 WA FIRESTR FISY e -.0000000»u__w_“_“u.e.552|~82-m,.____&_m 0186199 i B2.85314k1 «01865133
7 N2 LJMBER WOOD -+ 0033040 240436572 00008038 30.5736(84 «0005098
8 WA PLYWCOD -, 0603060 867377 03103498 3.3025152 0003438
3 AL PILP PAPER i =4 0002050 e B 241864976 0069633 .. _ . 123.217306u44 « 0069640
0 WA CHEMIC LS ~.JCP0600 7.334972% 083512 137.6102668 «0i8352¢
4 WA PITROL REF “e3L33C00 33156145 . 0056378 9.01630646 0056374
12 ®d CONCK GLASS ETG o ~.0C000g0 _‘m,‘h*_mﬂs.2249723_,_-~___~_~«,nt6c~72.MMh_~w»..355.3592699 0160671
t3 WA IRON STE&L . ~«CCO006C0 o 3709826 . _. . +0DB965k 3080765514 «G06%627
4 HA NINFCRROUS ~«3090000 ~ 01517 «.D002189 “a56113008 “. 0002209
£6 NA aLun s e e e e " @30 GG 0I 000 e 2B 0 U 3OQOT L e.0586390 . ___ “635.1977695 -, 0588334
16 Wi FAGR NOT MACH -«0C00000 . 19.155%5336 «L161650 5i7.4567232 0166671
17 KA E_LCTR MAGH - 3005009 A 76577 e «CB00u71(3 44895367 «Q006701
18 AL ACFT AREDSP e, =0 00600000 ,5i486391 e o 800783 .. 16,97159G9 «000172)
19 WA OThOR MAHUF ~o 0000000 . 3.5977836 . . 0019634 97.0L385170 « 0319432
0 A TANOP SERV =vdG00a0g .. 10.6286085 .. «0052589 285.2768811) 0652589
Qb wd EECTR UTICIT. ~ed00030C e 05349050 0020165 . 15.1807930 «00201 66
22 WA H LAS UTILIT -.0000000 3.534261 0 «i 54967 18,9034732 o 0154368
23 WA OTHER UTILIT =+0603070 1.73192138 «0067706 Belb 12454 0067708
@ WA CINSTR e e ~e 9002000 o 2-7698«98.NW~W“MMNWWA.0007%96 SR, 75.12372397 « 0007476
25 WA TR0t «s 0000000 19,955133] «0031054 1364,3745972 «033105¢4
26 WA SIRVICES ~ed000030 264,7334759 0026419 1281 .5703 wuy «00261 49
27 3R ZRAFS e 380 4 500000 ~70.8085935 e e 4033825 2340,0725)93 » 16335828
28 IR LIVEITOGCK = Toardirid Svd363502 » 28RS o o $352545
29 3 F30D PROC 2644 (iJ000 299, 4733611 2219143 5570.1882994 02218437
30 2% FIXTILC APPAREL e 0000000 . 45956855 s s ¢ 0 08218 . 55,03633)1 W 00R21 45
3t GR OMINING - 0030000 + 2835240 0020007 8.23202145 « 0025600
32 3 FIREST F1SH ~e 0050000 6063765 «0132688 22.6839033 «0132647
33 0 LJUMBEZR WCOD . e =0 0000600 _ 345282538 . .0010863 .. ____ 43.,4817981 «0010812
34 0% PLYWOOO -« 0C50000 b0 86746 20004299 348311505 +J004288
35 0 PILP PAPER -« 0630030 - T £ £V TYN ) e ... #01143353 119.8720400 «011 2609
36 IR CHEMICALS e e =0 WO000600  2,65035a8G. 03889190 . 29,82040649 ¢ 0099393
37 0 PITRGL REF =« 3C00002 N 22939929 «JH267214 7.53970829 « 0126628
38 JR CONCRETE ETC “e0GGGIGA . ... teT7320409 . . «3077948 3747692296 20073243
-39 2R ION STEeL . e, =0 8000080 2,0739780__ w0 12228 _59.8921165 +0107683
40 O} NONFERROUS ~«0000003 «0034124 8.2205598 «8033749

{0}




Table B-13 Detailed Economic Impacts of Combined Region OBERS Level Irrigation and Aluminum With
Partial Availability of Replacement Electricity, 1985 (Continued)

SECTOF
NAME

NO.
ol
42
“3
G
45
46
(%4
48
49
58
51
52
s3
S
55
56
57
58
59
60

. 6l

62
63
64
65
66
67
68
89
70
4]
72
73
76
75
76
77
78

o
R
R
R
R
"R
R
oR
o
oR
R
R
1)
15
(v}
2
12
13
12
[
1
i
13
[
1
I3
} 9]
I3
1o
{3
1)
12
I3
13
1)
0
[ @]
I3

SIRVICES

CHA
e e FIN
ALUMINUY -
FAGK MET MACH
ELECTR MACH R
AIRCRAFT AREODSP
ITHER MANUF
TRUNSP 3ERV
EcECTR UTILIT
N GAS UTILIT
OTHEFR UTILIT
CINSTR
TRADE
SIRVICES e
CROPS 6
LIveSToCx
FOOD PROCESS 26
TIxTILZ APOAREL
HINING
FIRESTR FI3M _
LJMEER w002
PLYWUOD
PILP PAPER
CHEMICALS
PZITROL REF
COCk GLASS ETC .
IR0N STEEL
NONF ERROUS
ALUM .
FAUR MET MAGH
LECTE HAGH
ASFT AREORD
QTHER HANUF
FRANS? SERY
ELETTIR WTILIT
N GAS UTILITY
OTHER UTILIT
CONSTR
TRADE

NGE IN - .CHANGE IN o %o, CHANGE  IN CHANGE IN
AL CIMAND. _____ GROSS OUTPUT...______ _GROSS JUTPUT e . EMPLOYMENT
5.3C00000 ~6.1021247 ~s0374854 -84,638276!
“:GCI005D 2144236269 «3 1431086 4t4.3930068
~2000000 ______ .2545333 —_oCB 4319 . 2640759493
~+ 00030600 0973737 ‘a3 026107 4e3376774
~.0C00000 1543202831 0415009 473.1587313
~e0C03000 _ . 17.1553i8% —-«3130628 . ____ 432.,8538292
~.20G3000 3.68732488 « 00535586 42,59369376
~6J1C2000C0 te512421 14 e 3872192 15,267559%
~.0C00000 . .9268820 . _ ,00B3527 .. _ . .___ 844376536
~23600060 53856094 e . o0 B4B 22 339.8973769
~,00G0060 ] 1947495652 .. «B054610 1692,6877672
e GC0UGO0 _____ 36,85721 e _____ - e3056240 . __ 18I1.3267146
3.00030340 L AUT7.5536778 «2i306068 4229.7536361
~e 8003053 . 36886527 . o H562246 +583v 382742
Ve2000000 29041792605 2696714 e - W4BI.6015506
-¢30000C0 J0Bu7976 0071206 3.316354%
=« 0000000 . «3304705 .. #0029349 14, 1227762
=eJ6000600 . e 250783 0636506 . 273804173

CeedLB3000 8569712 U, 0036879 749421297
=,36033350 - 4809799 . L0008904 242727284
“ 0000000 ___ 349027355 .BH33099_. . 27.552910%
“.000000C0 . Ta 9946809 . ... «3206261 53.56621 9%
~.8000030 «00C0000 «00030C8 »00C00C00
- 0000060 «3013324 .+003567648 __ _____ . _10.2131372
-.0090000 «00206200 «0000000 0600000
=2 26334660 «0673845 - «0032038 «3633693
=ed0I0GO0_ .002!ZSQM,M__“,“___wJDhZSGGIAM_,.&,v,m 0000213
= 0600300 526376702 «G5020149 271 .0556kh)
=3 6L000600 o slhu2os? . 00082920 s48247514
-.aﬁﬁnncﬂw.-___u“‘4H.UGGODDONﬁ%_nu___ﬁ_“Janoﬂoﬁﬂ““,huw“u. $0000000
=4 0000030 - 2,8008056 e 0146269 IS6. 8718817
~o 0600000 - 23.5380081 , , w3 B9T567 T18.724306%

LoweU0Q0000 . 5.5247826...____________J0248372 . 80.8559817
~«0C0000Q 3.6530872 «i325430 Jlett08772
“eGGU0000 2858470 «1637188 45.501538%
-,0000000 2420609980 0039102 1i13.2371182
~«306000C0 . ... 2548087285 e . 0293782 335646731549
-+ 06030068 . . _ _ 2 h 85740785 —e0 165954

180643916189

X CHANGE IN

EMPLOYMENT
~.0317203
«0(67639
«0018E7
+ 6025894
e 0114351
+ 0128797
« 0056711
«0071e71
« 0388462
«00L6GIS
¢ (056545
«0054159
«2130068
. Foddte
024367 16
+0071206
20023346
« 0636503
«06G06873
«00089C3
«3130095
« 0206261
«0C00000
20356737
«000¢c200
+ 0002038
e 0425086
s Q502012
2£002926
+0GD0OCH
0148268
36375066
« 0268970
« 0325429
« 06357187
+« 03039102
«0293781
« 0165954

s0¢




Table B-14 Detailed Economic Impacts of State Choice Level of Irrigation and Aluminum With
Partial Availability of Replacement Electricity, 1985

SCCTOR

CHANGE IN

. . . CHANZEZ IN CCHANGE IN % GCHANGE IN
e NOe Name ' EINSL LiMAND_ _GROSS OUTPUT _ ._..__.._.J:Rn3° QUTPUT ______ EMPLOYMENT
: § WA CR0PS S E ¥ AN T L — 491 SLITH08 . .. ,1924935 7007 .6047242
2 WA LIVESTOCK o A r Y] SAyBdE 346 - . o br33554 28355 HE5 IS
3 A3 F1I0) PROGESS 361430006C0 403.6871399. 1362556 .. . 620141567864
% AA TIXTILE AP2AREL =ed (33000 .. ____ _. . 1.0870u35 cci e 40035466 33.5111858
—— .5 WA MINIKG e e =e0C000060 . _ .. ... 49193344 «0079734 33.2880698
B Ay FIRESIR_FISH e ULRY000 L 7eu4309873 ___ «0210556 ... 93,70563469
L 7 WA LJMBER WOOJ e .. =esdlo0d000 | . 242958405 . «0009097 343664606
e 8 WA P_YWOJD S e e =a WC000GO L ,207734k o~ 40603932 3.7124495
. 3 MA_PJLP PAPER 200000000 13,6853860 .. ,0078198 . 138.3746776
e KO WA CARMICALS e e =0 Q000060 . 8.30i5290 .. _ . +0207696 155, 7465347
—_. kWA PITROL QCEF . =4 0000050 e BeTUBMITO . 0063709 . 10.1887675
A2 WA CONCR_GLASS ETC y 3600007 5.90522a7 ~0181360 . 131.5383548
- t3 wa IRCN STEEL . T ~.00000C0 ___ e 1 01858396 wem . «0077838 . 3444516160
—— Ve WA WINFERROUS 7 elgcogoo0 ~.0285325 e »40005559 “le4140333
45 WA _ALuM, ~5%,2003007. =63, 8565l 3 = 0742322 .~80143739390
- 16 43 FABR MIT MACH 03000060 .21.4988962 . «0181425 580.,7723618
—ee AT WA CELECTR MACH L a,g000050 278119 . 20005129 4.8833322
18 WA AZFT _AR¥OS? ~e306330C0. — e S704789 . L G001977 — 12.1587137
- 19 WA OFHER MANUS o e =aGGJUD00 4.0331500 _ . e 40021818 10849513627
.. 20 W& TIANGSP SERV e _ =4 0000000 L 46e3099206 . .0058928 319.6619425
— 21 AA 22 CTR UTILIL =+ 0GD0GED_ A e3558169. 0017847 . 13.4355626
22 WA N G&S UTILIT R .. =«gCO00000 . 3.39383149 0173332 21.1636179
23 WA UTHLK UTILIT . . =.0C030GC0 1.9554255 N 20076640 943273540
_ _26 ¥ CONGTR =e26000C0. o 3.1239458 _.e0008454 ______ 82.4718897
25 WA TRUADE . ~s3€00000 22.520723% « 0335046 154742133311
26 A SIRVIZES e . =J0CO0GCO 27.3386177 ... 0029432 tobh, 1419942
27 I _ZROPS sm:caumo _B9.1165387 24390022 ________  2942,€132503
28 0 LIVESTAOCK ] .. 4S8 v d-b i) . o HEIG54 G Ee4-554
29 IR FILD PROC . _280.10000c0 31745426198 _ .. 2353039 5906.,2722032
36 33 TIxXTILE _APPAREL =e3C000C0 _____ BT T77503 00293484 _______  62.6163074
31 O HINING - _=e0CO3000 » 3168156 ... «0023173 34743638
32 0% FOREST FISH O <,§g3oces LT F2 Ry B PN LYY | 2440938162
33 23 LJMBER w002 = 0008000, 368437233 O0(I834. _ .53.6654685
36 0 PLYNOOO . e _.=sQCOGCOO . _ 16810125 . ... .eD004809 10.9361288
35 0% PJLP PAPER B . - =e0GU0A00 4044774428 e 00121506 122.9872808
—36 JR_CAMICALS 200000000 3.0891433_ s0d15612 347636033
37 0 PITROL REF Tl 0Go0060 e 43581 149 «G154360 9.2538205
- 38 QR GINCREFE ETC __ .~ T «,0000000 e 10 B8 31 230 e 0008474 ©0.5621533
39 0% 10K STEel =« 0000009 202828500 2012353} 7644433996
e %0 JI_NINFERROUS __ . .. =e0000000 w,,v,._.‘--..asusss e . 00037246 . 849566533

X CHANGE IN

- EMPLOYMENT

e 1524932
o H33554
e 1962552
e 0635464
« 00730630
«0210554
«0003038
« 0003332
« 00782306
sG207707
«0063705
¢« 0181363
+ 0077865
« 0005655
~e 0762322
e 0181453
« 00051t 16
«0001373
«0021813
«0058928 .
2017548
eD173332
e 0076403
s 00CB454
e 0035546
« 0323432
«130CG 16
.‘li ]8'5
02353021
« 0093461
«0028530
s 0140832
Q011770
« 0004797
e 0120564
«0115873
s 015L243
«0078752
.eBl177 83
«0336771

90¢




Table B-14 Detailed Economic Impacts of State Choice Level of Irrigation and Aluminum with

SECTOK CHANGZ IN CHANGE IN - % CHANGZ IN

NO+ NAME e e FENAL DEMAND ______  GROSS QUTPUT. ,_ﬁ__“..BROSS JuTPUT _
41 D0 ALUMINUM =6.7C330G0 ~TeTlb6d70 ~e0671932
&2 2R FABR M4If MACH ~eBLQGTOO 2342561585 «0 157569
43 I ELeCTR MACH e =0 8000030 .- 42837158 . 0015957
46 O AIRCRAFT AREQSP ~sdLJu0CO i 064152 SR «0028530
45 0 JITHER MANJF =+ 0000000 . . iT.4083393 _ .. . 312846314
&6 0 TAHLP SERY =« 0635000 e 1804346923 3140826 ..
47 JX E.eCTR UTILIT ~.0C0G000 . *e0271 061t «33153491
48 2% N GAS UTILIT =+3000000 o i.6322708 0077913

. 49 0R OTheR UTILIT o ~,0000000 e A0 Q735279 ,01032536
58 0 CINSIR =+3000000 6.1031219 R «30522066
51 3% 1Re0L =edLCJ030 21.80729598 - «0060328

.52 J% S:IRvices e e e "GCGJUGJ_w~_mm__whk'.9lJM666,ﬂ__M*.“_m_..006|6Q7
53 1) ¢roPs 72.5603090 |33.6706630 224220142
Se I3 LIvESTOCK ~ e o dobuiinl
55 1D FJI0D PROCESS e €929 5000000 Nﬁ_}ze Onioete.__ _ _ _  .279586G8 _.
56 I3 TIxXTILS AP AREL ~.ul00000 «0740254 .. - . 0081347
S7 I HINING ~«0000030 «3761885 «3033409
58 I3 FIRISTR FISW e e . e 3000000 ___ 2eB032864 ___ ,07i2763.
59 ID LUMBER WOOD ~e 0000000 +3604130 — 0007710
60 12 PLYACOOD -+ 00600062 . «13G3828 _ .00100¢t0
61 I3 FILP PaPCR . = GC00000 _ e MG 36TTI20 0212749
62 I) CHEMICALS =e2G02G00 9el7521067 _ e e «0236719
63 [0 PITROL REF ~e 6000000 «0000000 «000C0C0
6« 13 CONCK GLASS ETC__ _ =ed00060GD __ -..e36004706 ___ e 0064039
65 I3 10N STl ~+3002009 ’ «30000080 «0000000
6o 123 NINFERRQUS =+00C0J0080 «G766537 . «0002318
67 1D ALuM b e e =0 GCBO00Q 0026062 __ .081236_
68 1) FASk MET MaCw =+ 0000050 6. 3409405 . 0564643
69 I3 LI0TFR HacH ~+20G000350 - . «0W98377 «0003294
7G 1) ACFT AREOS® A T X 1R R R R . 20000300 . ,0000060.. ___
71 I3 OTHZR MANUF = 3603600 Jeb384402 e 40 EBBI2T
T2 1) TANSP SERV =+J00G00d . 26445382468 «0781963
73 1J ELECTR UTILIT SO ‘-QCOSDODAA__,___“ﬂ_Q.ﬁc3383BIZ e 8 3 28070 8
Te I3 N GAS UTILIT -+ 0000000 443205235 0364907
75 ID CiHER VUTILIT «s0000000 e «3226589 +07686973
76 I3 CONSTR e e 300060, ______‘20“93‘0362 sl D44i55 __
77 10 TRA0E =« 0000000 . ___ . 2649786053 ... - «0329865
78 1) SEIRVICES -+ 0G00G00 _.2#.3520‘93 i . 00887323

Partial Availability of Replacement Electricity, 1985 (Continued)

CHANGE IN
eomm . EMPLOYMENT
=-107.23426%9

W55,4314587
29.0184504
be7340342
528.36462894
PR 465.43237¢1
46e9471351
163339946
3.7719368
358107461012
1863.5733176
2059.5950611
803.4771484
2 &4
5605.0371736
404740829
16.,0763982
Jd.6333122
8.96C5089
2+.5550886

.. 308356798
61.4737586
«0060000
11.5250630
+0C50000
23906153
«0CC0241
304.8579357
«5631G04

. «GOCaCUD
17,9813563
802,30110186
97.5272818
35.5577064
52.4900755%
- 12749377577
376845645015
2038.98701869

X CHANGE I
EMPLOYHENT
- 0431867
«0i56334
«G6Gi5770
. 0028260
~0128358
40133509
« 0062500
£ 0077507
20152451
£ 0052157
00060245
$ 061533
$26422612

N

o BB oid

«2755808
» 0081346
«0333405
«07127¢€0
«0307708
«0GC10CCY
«0212745
« 0236718
«GCag000

teesc2s
«00000C0
s 0502316
e 0481233
« 0564635
«00G323
«00060Ga0
«0i6eEl2e
«07813¢9
«02807¢C6
23366917
«0786972
« 0044455
«0329863
«0187323

Loz




of Combined Region OBERS Level of Irrigation and Aluminum

CHANGE IN
EMPLIYHENT
6133.2836348

- 5483.892%529
2345322526
24.98624L83
8248471492
30.1832276

3.2788809
122.9355975
137.03629140

8.6239¢30
1§5.934153¢
29.8075449

=+ 11106014
=1065.7263 598
512.2346313
3.6344288
1349249935

96.3000359 "

27044663312
~%.1207238
17.7293529
841648597
71.78397731
132649048779
§253.9538011
2343.09334243
ooy dd 45+ g
5573.48t2242
554062068215
8.,0664573
€2.6747667
43.1646523
947993059

113.8637735

e - 90 k601639

Table B-15 Detailed Economic Impacts
Without Replacement Electricity, 1985
SECTOR CHANSS IN - CHANGE IN - ...% CHANGZ IN
.. NOe NaMp e o . FENAL DEMAND - GROSS OQUTPUT GROSS JUTPUT
| WA CCPS 103,2030000 169.1801430 706674
2 Ad LIVELTOCK = Ho-Gevsd . o FRSE4ES
©3 MA FJUD PROCESS ‘,mnﬁ_“mw_kmmslg.ncuaucu_”__._“”»~355.aszsssqa____m_~_-w%.xzsssss -
¢ WA TIXTILE APIAREL -, 1600404 $ 9580074 . _ N .0031256
5 WA MINING -,2600000 7601116 +0065925
6 A3 FORESTR FISM _ _ -,0000000 e 645804066 . L 3iBCISG
7 WA LJNDER WOO) “,30600¢C0 2.0175204 «0007995
8 WA P_YWOOD -, 0000000 . PO « 1834666 . . . +0003473
-~ 9 WA PULP PAPER . _ . -,icc000d . 121576787 . 0069468
10 WA CHLMICALS ~.0G00008 7.306i210 J0182760
11 WA PITRGL RF -.0C00060 ... 3.1708918 .0053927
$2 WA LONCK GLASS ETG._ ____ _ =,0000060 5. 2058996 . .0159886
13 WA [3ON STEZL ~«3633000 « 9397077 0067411
16 48 NILFERROUS =.0000000 -e38u4i4837 =o00163460
15 WA ALUM S '_~“”m37|.90000b0 S 28449185015 . =.1937195.
16 WA FAGE MET MACH ~. 0000600 18.9599583 -~ .B169000
17 A8 ELECTR MACH -.2000000 +0953404 «C003826
18 WA AZFT AREQSP e . =40 003 GOT . . .SIJIIG%,M___M_____A.000177&
19 Wi GTHCF HANUF =4 060050 3.5708233 . «D3193268
20 W& TIGNSP SERV -.00000C0 10.0650735 ) 0049800
20 A BLECHR UTILIT T e,3003000 e "W WASTUMD = 0005472
22 WA N GAS UTILIT -, 0€00000 2.8457900 $0145342
23 N& GTHER. UTILIT = 0C00060 17147167 ‘ «0066916
24 WA CONSTR e =40U00000 . 2.7193215 e 20607359
25 WA TRADE - 0000UUGa 19.6958319 «0030650
26 WA SINVISES -, 0603600 24.2592248 +2125558
27 33 IkOFP3 S 38.1500060 _ 7043695638 21033638 .
28 0 LIVESTOCK -4 $E50640 FR++628 )
23 33 FIUD PROC 264, 4004000 299.4735619 $2219145
30 03 TIXTILE APPAREL . =,0C00050 . +59560150 o +1G82154 _
31 31 MINING : =4 0C000C0 $2816197 +3025932
32 R FIRELT FISH -, 0623600 6062513 0132659
33 03 LJMUER HOO3 el e =4 0030000 . .3.51 86431 _ —e00tGB27
3 33 PLYNGOD - 0000050 06076633 $000623)
35 3 PULP PAPER -.0G3d0¢c0 9.7316394 23112659
36 23 CHEMICALS 0004000 _ _ 206025237 ,Qu97774.
37 23 PITROL REF -e 0500000 «2936062 . 20126554
38 33 CONCRETE ETG =0 0600030 CaTlba260 $2077i57
39 3% I0ON STEEL =¢30030060 __ 2004547 00110630 __
&0 0 NINFERROUS “e 3000860 - . #3227339  __ .. .0033972

745834533
35.6666551
..6648827298
844222568

X CHANGE IN

EMPLOYMENT
« 1700670
o H2E3e59
« 1735551
«0331253
« 0065530
«318EI50
« 00579495
«3003673
« 0363681
« 082755
« 0053921
+ 3153885
+ 0767368

~s 0016673

s 035734
+ 0163033
«035C3806
«0C3t1772
« 0013232
« 3063800

e 00056R3
ALERLY
«0CH63186
« 0307359
«033CES50
» 0025555
« 1333829
o HE3EE2e
02289134
« Q082126
« 00625085
« 0132534
« 0010743
« 0004274
e 0111620
« 00398132
s 126601
« 0069248
« 0103052
+ 8033345

ROC




Table B-15 Detailed Economic Impacts of Combined Region OBERS Level of
- Without R@placement Electrlcity, 1985 (Contlnued)

SESTOR R _ . CHAN3Z IN CHANGE IN i o % CHANGE IN

NOe NaMe EINAL DEMAND.___ " GROSS OUTPUT. . GROSS OUTPUT

44 0} ALUMINUM i e =B848000000 -10.2615266 -~.0625322

42 0 FA3K MET MaCH -.0603000 21.1233853 0443064

&3 0% ELECTR MACH_ -.aoaoncan_m___n____mm.zsuzc32,w~~__m___m”.anxgzga

o 4% I} AIRCRAFT AREQSP ~. 0000000 e« QITH067 . ,G026036
e ®5 0 JTMER MANUFL T lacadogg e 1543175652 . . ,0(lu98a
46 0% TRILNSP SERY =« 0000500, AT u775808 —.s0 130036

67 O ELECTR UTILIT. . T <,igo0000 cee 34404370 0049970

ceeeee 48 IR N GAS UTICIT -« 0003000 1.5033287 _ . 0072044
%9 0 _OFHER UTILII e 0G0G0C0.___ ~«926496% _________ ,0068849]._

.. .56 3% CINSTR e . =0 3GO00GE 503788716 . ... J0C46064
e S0 O TRAQE T Se0G00000. 1947309604 . La35a5as
52 0 SIRVICES = 600000 36483340639 «0056184

- 53 1D CR0PS e e 6340000000 Mvh4a¢7.ssa|aos deeeee . e2139080
e 98 LY LIVESTOCK T T e naang I 13.6092883 . ,AB0223Q
35 1D _F300_PROCESS 261.2000000 _291.4795849 a2436717
56 I3 TixTiLe AP AREL _ ~ed0630G3 25647992 «0071208

57 13 MINING emee. ... =eGCD0030 ©3362341 . +0029328

58 10 FORELTR FI3H -« 3600000 245078260 ____ .. 400636504

59 13 LJM3ER WOD) . =e 3002000 «8564378 00063876

60 I2 PLYWQOD e e =e0B030GD 1609188 ~ 0008900

—— B 1) PILP PAPER =,0000000. 349026882 . «8 130097
62 1) CHEMICALS R -+ 3603000 79947577 A 0206263

63 1) PITRGL REF -, 0000000 «0000000 «0000000

- B4 1D C3NCK_GLASS ETC =¢3000060 __ ..+3013366 0256749
65 I3 I0ON STEEL ) _ =s 0033000 . e .0000000 . . .3000000

*. 66 12 NINFERROUS e =eQCIG00 . . ,0656283 e 0001985
BT 1D _4iun =+ 0000607 _.e0021256. ____ 004251418

68 12 FaBR il MACH e 0600000 . 5.6377407 ce . e0502024

69 13 LICTH MACH Ll gtga0go e #0BG2665 6002928

— 70 _ID_AZFT AREQS> = 0€00060. 0000000 __________ . ,0000000

_ 71 I3 OTHER MANUF Gl e =e0000000 .. 2.8007384 _ 0148268
72 I3 TRANSP SgRV . -.0600000 e 2345979013 + 0697544

. 73 13 ELECTR UTICIT _, ~+ 0003000 ..5.86217355 0248970
7e I N GAS UTILIT - Tl.cc006Gco .. 348530744 ... +D325429

75 13 OTmek UTILIT 7 77T L atsgoca e 42858472 . «0697188

76_IJ CONSIR =e 0600000 202080999
77 1) Tade T ~e06G020000 _ _.R5.8087413 _ +2293782
e T8 LI SERVICES T O =e9600000_ . at.sraeli?i o «0165955

e . &7 0 3602892

+06339102 __ —

Irrigation and Aluminum

CHANSE IN
EMPLOYMENT
~141.559075%
409,8615795
25,8549668
4430166314
472.9153369
42647533898
41.,5350548
1513035880
844233675 . .
363.1216250
- 16908,4957471

e 180943234056 . _ .

4223.7757769

e 469, 6069643
3.9166432
le.1116469
7.9364229
. 242716633
. 2T45523106 .
5345646415
«00C0300
10.2119208 .. P
«00600¢C0
23342175
« 0000213 ...
271.6561755
» 4826521
«C00000H .
156.1701936
T15.72019064

317167519
46.5015364

335666791 36
I606.3906913

86+85«8830  _ . _

- 11342368754 . _

X CHANGE IN

EMPLOYMENT
-. 0530528
«0138927
«UCl4Cs)
«0025679
« 0114892
«0126982
. 6055295
«0371509
«0088381
« 0065920
«00544Th
«0G654100
«2130079

» 2496717
«0C712C8
« 0029323
« 0636502
«0005873
«0008838
«01330932
« 0206262
«GGCJ00D
+ Q056733
«0000G¢CO
« 00601982
« 0425118
«0502013
» 0002925
«0000030
slUlug267
« 0697540
« 0248957
« 0325428
« 0637187
«0d39102
«0293780
« 0165954

602




Tabie B-16 Detailed Economic Impacts of Combined Re

SECTOR CHAN3Z IN R CHANGE IN % CHANGE IN
. NO« NAME e e JFANAG DEMAND . _GROSS QUTPUT ....___GROSS QUTPUT
! WA CRCPS . Vi744G00000 $91.5090484 +1926908
2 WA LIVESTOCK =0 H05-04 82864553 o 33546
3 WA FJI0D PRICESS e 36005000000 . 413.6730372 .+ 1962459
# dh TIXTILz APPAREL =+ 000330350 1.0855335 «0035417
S WA MINLINS ~03G004060 +8376399 - «G072653
6 AA FIRESTR FISM _ = 6CDU000 ~Tew384620 0210423
7 Wa LJM3ER wWO00OD =s0GC000CO 2.2625271 0008965
8 WA PLYWOUD ~s 0000060 «2060160 . . 23003300
Q dA PULP PAPER e e . =0 DC00 030 e 0 30 6455689 0077970
10 WA CHMICAaLS ~«00000G0 . 8.2618391 it e e a0 206701
11 AA PZTNCL RIF =« 0000030 3.560941 8 0060628
12 WA CONCK GLASS EFC . ~,0000000 ___________ 5.879%i03 SE—— N N 1/1-¥ & 2
I3 WA 10N STECL =« 0605000 1.0463870 - 0075064
16 WA NINFERROUS -«0C030003 ~e 4200487 .. = 0023309
15 NA A UM ”~”_____“M_,:90.5C00000“__*_“~.:J06.62508lSum”,_~“~_w“:.l291663
16 A% FA3R MET MACH ~s0C22000 21.2472972 « 3173352
17 WA ELeCTR MACH -+0000000 10006932 - «000«016
8 A8 AJFT AREDS? e e e =e0GO000D ______ _  .5685439 . .3006i970
13 WA OTHER MANUF ~+0CG3000 B.0067934 «0021632
20 A3 TRANSP SEU =.3003000 1t.2000726 «Gi55416
21 WA c.ECTR UTILII_WE_,w_h,_,_Tb_ =eQ00VOCO _____  ~1.0850874 . 20314283 .
22 WA N GLAS UTILITY -.00030¢00 3.1566069 0161216
23 A4A OTHIR UTILIT =.00020¢C3 . 1,2297593 e . «00750440
24 AA (ODHSTR e "“_“_N,-.0000000,M_*___,_;mu3.0601OUY«N_.,“~%___W.DDOBZBI
25 Wi TRap: =+ 303300C0 22.1902771) «0034532
26 WA SIRV]ICZES ~+0C000C0 . 27.2625634 - 0028720
27 I IROPS e 5330500000 89.1i61738 _ el 3000147
28 U LIVESTOCK o &6-396L0 o+v-58-33343 o bF39-48
29 0 F30D oRQ3C 240,i000050 175619542 +2353036
30 0 YIXTILE APPAREN . =.0C830600 __ e ¢B 776533 .«0093469
31 0 MINING =+ 0C0G030 3143577 20028946
32 3R FIREST FISH ~+6600839 . «543938% R 01460306
33 G LJM3ER WCO0D e o =e 0C00G0 38287024 _eQCHI788
34 X PUYNOID ’ = 008300450 6797001 «0084800
35 OR PILP PAPER =»000G0G2 L s . 10442264301 «012C868
36 IR CHEMICALS . "0 8GIV000 ___ 3.0403936 o34 t3787
37 Ok PITROL REF =e 0005000 . . a357614) - L eBI56I43
38 OR CGINCRETE =TC =e0000000 . . . . _ ___fe.8b04027 _ _ . 20083726
39 OR JON STEEL e e -.5000000m___~___“__2.ZQHGSHZ&W*__g_.~_~_~4ﬂ121975
@0 O NINFERRQUS

Without Replacement Electricity, 1985

-« 3000000

e 03519741

.00 037850

CHANSE IN

EMPLOYMENT
7007.29395247
2E3ore3OGer s

o 820009371894
33.4632125
2745105033

.93.650006468
33.8089040

3.6819389
137.9844592
155.0002624

J.6955350

130.9329522
33.1886862
~5.8532633

Sp— I L3 TR 4 %))

574.0543265
3.81042¢3
12.0392352
$08.0075576
300.6097221
=-{0,.7540833
13,6657887
9.2049167
83.7862758
16946.9550472
16403,i353812
- €96 245911299
e 5333942
5906.2459258
62.5965008
8.9612133
2440819639
e 53.456561 4
10.9550047
121.6831669
. 3442820565
9.2361327
37.9333956

SIS Y- Y g4 11 1]

848301491

gion State Choice Level of Irrigation and Aluminum

X CHANGE IN

EMPLOYMENT
« 13243133
o Fe33S0e
v 1362442
«e00354i13
« 0072150
e0210623
«00083%/6
«00039C0
«G0773¢€6
« 1206720
« 0060621
20180569
«0075018

~e 0023487

~e l261852
c 0173354
« 0033330
« 00313063
« 0021626
« 3655418

“« 0014234
«0iIBE217
« 0075440
+0C08281
e 0304532
«0023720
« 1300G06
o TS8R
«2353820
« 00334631
«0027868
eDingB22
0081650
« Q304779
« 0119230
«J114249
« 0153948
« 0073649
sDiIlIB20
« 0036252

oLe




Tabie B-16 Detailed Economic Impacts of Combined Region State Cho
Without Replacement Electricity, 1985 (Contigped)

SECTOR CHANGE IN CHANGE IN oo % CHANGE 1IN
NO. NANE e oeeeo FINAL CEMAND . GROSS OUTPUT ____ . GRoss ouTPUT
4l 31 ALUMINUM “01.2600050 -13.0922104 - 0797819
42 G FAGR MET HMACH - 006008 23.2477533 . . ... 3157452
43 0% E.ECTR MAGH e =0 000060 «2032349 . .pgisa3g .
#4 0 AIRCRAFT ARZOSP ~e5006300 1060637 . «00286435
45 3 JTHER HANJF ~. 0000000 §7.4047576 «01284G4
4b 3 TRNOP 5cRV e =sdGO00CO 18439664399 0145063
87 3 ELeCTR UTILIT ~e3000050 3.7095948 . 20353879
48 I N GAS UTILIT -, 1066008 te6282756 0077722
49 0% OTwgk UTILIT it — Y T T 1 N 1T 11T D
50 03 CInyTR -, 0630060 6.0943428 . 005219
51 93 TRAUE -.0€000C0 21.7943931 +0060292
82 G SIFVICES e So 0000000 4148838028 ineieis
53 13 C2CPS 72.5000300 133.6707537 22622011
54 13 LIvVEsTOoCK © -.0042 8245428137 Hoiae49
55 1D F30U PROCESS 29245000000 326.0010065 027955807
56 I3 TIxTILE AP?AREL -, 0600030 «0740236 . L0G81345
57 1) MININS ~.G000000 43758331 : © W0033382
28 10 F3=gsfR FISH .lic0g0dg 208082690 ,a712759
53 I2 LJMBER W0OD -, 0000000 «9597830 . 5007705
80 13 PLYWCOD -, 0000300 «1803322 N L. .0013006
81 LO PP PUPER -, 000G0c0 — 443675586 .02i274B
62 10 CHEMICALS -. 00000260 9.1750637 0236715
63 13 PETROL REiF -.0C30060 <0000000 »00G3020
b IJ CONCR GLASS ETC . -,3600G0d 3399984 o06w029
65 I3 IROM STEcL -eGC000G0 o £6900060 0600000
66 I3 NINFERROUS -.05000CH fG744504 : «0002252
67 13 ALUM e ~a0D0330L0 G026060 ____  .gusiz27
68 [0 FABR M=T MAGH -, 3890000 6¢3408365 . 0564634
69 ID LICTF MACH -.GC00060 «0498362 WGL03294
70 12 ASFF ARE0S? .l)c000ag . ed000000 _20000060 .
71 ID CTHER MANUF “. 6000000 3.1381022 WJi6EI25
72 1D TRANSP SERV -, G600000 26.4535085 «0731954
73 I3 ELECTR UTLLLT _ e T QGUU000 63362380 ,0280701
7% 1) K GAS UTILIT ' -e06GC00CQ 4,3204720 +31364965
7S I3 OTHER UTILIT 49006020 . 03226572 +1786969
76 1) CONSTR o Ll5033009 e 204936345 0044154
77 I) T40E ~s 3000000 . 2849783348 20329862
78 1D SIRVIZES “e 6666067 2443517228 0187321

CHANGE IN
EMPLOYMENT
~180.6181663
468,329150¢
28.7338159
4.6876514
528.0306566
457 .64 11680
45,5734527
16.3013512
3.7617C73
350.1033732
1366.7154869
i« 205649880542
48093.4732378

i . 3005, 0362419
4s473965%6

16.0619838

e . 3046380979
8.8329736

225536901

. 30 083641 154
Blet726282
«G0gaaag
f1.5215582
-0C0G000
«3791282
0000201
304.8598 €28
5631465
«00Gocag
i74.9783322
802.3292399
97,9245913
3545574203
5244897605
127.9356581
3768.9C06181
2038.9571093

ice Level of Irrigation and Aluminum

X CHANGE IN

EMPLOYMENT

~e 0676163
« 0152177
«03i5616
«Q3027984%
«0128281
«BI3€173
«0C60678
«0C77040
+ 0102304
« 0052007
s 0JEDI52
« 0561505
02622010
o +Hohe oy
e2735607
«0381 3its
« 0033375
«071275%6
20007701
«00100C3
« 02127 3¢
« 0236714
«00000G0
« 0064005
«foC0C00
«0002248
«0u481226
+ 0560620
«9063293
«G0Ca0ce
0166523
« 0781349
JsL2803634
20364904
« 0736967
R ITTY Y
« 9329860
« 0187320

Lie




Table B~-17 Detailed Economic Impacts of OBERS Level of Aluminum Reduct
Replacement Elgctr101ty, 1985 T

R SECTOR CGHANGZ IN CHANGE IN . % GHANGE IN

NC. Nawg . _FEINAL DEMAND ____ _ GROSS QUTPUT amem—BROSS OUTPUT

| WA C0PS - B =eJCITUGO . .ao7o9u| -.0008172

A 2 WA LIvEslock e e e G0 8940 Al .22 2= 1 R -0 PSP 3
3 AA FJ0D PRUCESS. —— =+ 0003969 -.08919Tl¢-“________‘-.0000«23
b AA TIXTILE APPAREL ce ... =edCUJaG0 ~¢0095556 . ~,0000312

} 5 WA MININS o . =aBGU00C ~.5188037 -.0044996
b _fA FORZLTR FISH e UG300GQ =+0293692_ i . ~2 0D D083}

7 WA LJMBLR W00D - ) . =» 0000000 - . me2itst22 L. . =e0G0C638

o 8 Wi PUYWCODOD ~. 3000040 -.0105936 ~.0000206
.3 A PULP PAPCR Ted0OGBON . -a2500313 . -.000{434

10 A4 CHEMICALS o ce = QL0000 . -.2526800 -~ 0006316

~ V1 HA PITROL RiLF Lo e =0 0000000 =0015105096 . -.00i9583
—J2 A CINCR_GLASS ETC <e0003GC0 —mel539723 ., 0605036
. 13 %4 IROUN STECL -.0G0dQce .. . 22506285 cm =e0017979
o b Ad NINFERR0US e "o @CQOGCO . . ~,53713009 e =e0112874
15 Wa a_uM__ ~230410L300GY __,273.13578?9 =:3175259

. 16 WA FA3R MET HACH ~e0CU0G00 ~1.459it 318 ~e0013427
17 WA ELtGiR. MACH e . =eBLI0OCD ~e1763188 ; ~d0007075

A8 W& ASFT AREQSP_ e 8C00000_____ ~.0l22382 = 0000042

15 WA OTHo R MANUF - =.3C00000 42182365 ~eG0CHI79

20 Hu TANSP SE]Y ~,20008000 “he5112892 . -.0022324

21 WA E_ECTR_UTILIT =ed 00060, 2 d5.5150 06 _=eD206227

22 WA N GAS UTILIT ~.000000¢0 =1.5G77879 <~ 0677007

23 WA OFHER UTILIT ~+JGR00L3 -1631235 - 0006377

2% WA CONSTR. ~v 3000000 e ~e4057822 ~.000%098

25 WA TRADL =e000UG0D ~2.1002239 ~.00032648

26 dd 5IRVICES =2 0G000300 . ~4e2367434 =.0004526

__27 0% _ZFuUF3 =eGCOU00D. e =0 0022926 =e3LGL033

. 26 I LIVESTOLK B ~e 8405039 - 23994 - 5835838
2% 0% FJ0D PRIC . i 3004000 0041567 ~aG00303¢

. 30 0% TIXTILE AP2AREL =.0000000__ =e 0006463 -,0000689
31 0% MINING -e L0259 0153692 ~e30014i5

32 IR FIREST FISH . =~ JC03050 ~sGQU0198 . -.3000223

33 0R LJABER HOOD <eGG06GUY _ =+0335586 ___ ____ ~,0000288

34 33 PLYWUOD ~.00040C03 ~e (081784 -.00G66058

35 R PALP PiPER N S~ 3000060 L =e3423748 =.G603970
36 JR _CHIMIGALS ~edG00030 ____ ~.3033881 =00 11354
37 IR 2ETHCL REF e =+ 0L0T0000 ~e3031360 ~e0001352

38 IR CIONCRETE z=v¢ “+ 0000000 meiel4e332 ] -«0036365

39_0R _IRON_STEEL ~e96004000 22364330 0012794 __
e . 48 DR NINFERROUS — .. =+3000060 . - .=a0i16180 ~«00018222

CHANSE IN

i EMPLOYMENT
-e6571392

. N “‘!;'6639
. L 0 3336675
~e3045804
=17.6336361
~3.153295¢
~e 133556 ¢
L=2.4611929
~beb376539
~3.1348(88
=3.6545391
~8.00975336
=28.2673714 1

. @342 T 4 B557323

~42,4932874
~6.8175839
~e3743495
~549943309
-121,0383257
=153.,7565497
~9.3330067
~e7781579
. = 1047132839
=141 .49686932
~22241070G258
~21383559
~vEIHEES
~« 1637537
e ™0 1237175
=1e3284987
~«0737758
245466587
~e2561829
~8.0842502
~3+0342584
~e$100€83
163504707
e 24 0 08 3781 6
~o 7873487

~e37G0753

bion, Low Water Year Without

L CHANGE IN
EMPLCYHMENT
-« 0600183
o BEEE34F
X T REYY]
-.0000322
e Q5ub262
~«0600232
e 0500837
-. 0000205
“« 0001391
-, 0006265
-+ 0019600
=+ D5G504Q
~.0018103
s 0113322
~. 3175258
-. 0013276
~+0C07! 39
= 0000081
~.Co0Ct200
= 03522324
-« 0204229
=, aC770¢C2
-, 0006377
~.0001C938
~e0L03268
=« 0004527
=.0009C51
. TEEEEES
-« 0000065
~+ 0000185
s COCuI 3
~+0G0063¢
=~ 0006556
- 0000112
~e 0007925
~« 00101142
~«Q00i835
s 0031760

. *«0037108

~+ 0063232

cle




Table B-17 Detailed Economic Impacts of OBERS Level of Aluminum Reductlon, Low Water Year Without
Replacement Electricity, 1985 (Continued)

SEGTOR
. NO» NAMc

&l
L ¥4
43
b
45
46
w7
LY]
49
S0
51
52
53
Se
55
56
57
58
59
60
(3]
62
63
b4

IR
X
R
PR
0
IR
[¢RY
32
9]
IR
o
iR
12
12
i3
1)
I3
13
12
13
13
IJ
12
1)
I0
13
13
1)
i
)
12
1)
10
1)
12
12
13
13

ALUMI HUM
FABR MET MACH
E.ECTIR MACH o
AIRCRAFT AREISP
ITHER MANJF
TANSP SERVY
ELECTR UTILIY
N GAS UTILIY
OTHER UTILIT _
CINoTR
TRAUL
SIKVICES
CROP
LIvesTock
FJ0D PROCESS
TIXTILE APPAREL
MINI NG
FIRESTR FISH
LIMB3cR WOO0D
PLYHDOU
PILP PLPER
CACMICALS
PLIRGL PEF
CINCFR WL ASS ETC
120N STEZL
HOLF CRROUS
ALUM .
Fagk MeT MACH
LICTR maACH
ASFT AREOQS?
Ok HANY?
TIRANSP SERV
E.ECTR UTILIT |
N GAS UTILIT
OTHe R UTILIY
CIONSTR
TRAUE
SERVICES

CHANGE IN
- FINAL DEMAND _
~28.0G6000¢00

-+ 6600300
=e0C00040
~«30000¢9
=«0030000
=«3630000
=+3603000
~+30000u0
= 0633060
~+00830600
-.0C000430
~. 00000460
=+ G0GJ000
= HLG5L40
=« 0000360
~e0C030CQ
=+30000600
~,UGG0000
~e0C000CC
~. 3003002

=e400d060

=+ 0000060
~+G€00000

e G CG0UCT

~.6C0J0C0
=« 0€23002

=eGLJOULY _

~+ 3000000
~«(L00030

= 0000000

“.9000000
=e0GYGOUD
=+ 0C33960
=+ 0000328
~+ 00630600

~«0000600,

=2 0000000
-+3000008

% gMaNGE I

. CHANGE IN
........ —-bROSS outPUT . -GROSS JUTPUT ____ . .
«33.2752761 ~s20277u4
=«0524706 . =.060035%5
R =e0029939_____ _ =,0000069 .. .. _
~.d021899 ceen . =a 00009587
- ~e0223330 e e 0000168
e * 00239870 =,0006751 .
=149757574 . ~sL028697
~.0248677 -.0G01187
PR ~e0033449 ____ __ ~,0000319 [P
~«0540766 ~.0060(0468
~+0304486 -.0006223
e =w K 476592  =,0000217
-«2006298 ~e00300141
= o HLo-u3 g R e a a |
e~ 3003502 .______~,_9.5000003A“.*_‘_m
~.0000114 - -.0000013
=+0019456 . ~+3000173
e =e 8000965 -,30G0G24 . —
=+60339739 -3 00G032
~+0335086 =.0000628
e 0010308 _ ——.me 0000053
-.0009532 -.1000025
«000G000 — «0005C00
=e0003233 __ ; S=~e3000060 ___ .
«d0G0300 «0000000
=+01339986 . . o=e0000s23
- =.0000002 _ . =e00080063
-.0006559 ~.0000058
~+ 60000795 - e ™e03000001¢
it W AGQQAG 40000500
»e 0002393 =40000013
=~.0019995 ~«0068059
R =0 0009355 =e000004D _______
=e0082302 . =+0000017
~e00G0 104 ... =s0000025
e 0002125 =e000600604 __
- - 0047095 =«3000019
“a 048733 e . =e000001 &

CHANGE IN
EMPLOYMENT
“455,3671355
~4004062359%
=be7719285

-.2837302
~1.9652963

. =48.8569470

“8.5176582
~ebt38678
~+0638228

~6.2506332

~17.8321812

e =64 2019737

~e0247724
= 435345

e =0 0058972

=+ 0007436
=+0913430

cem =a 0013477

~eJ473374
~+G038048

e =e D038 15

~e0071262
«00G0CCD
=+02183¢c8
«00000030
~s0723572
~.0000000
*e 0505352
~+00C27068
- o0000000
~s01d9847
~+87485814

o =e 169577

-.0013G79
~.0019884
~e0132275
~22764233
~ei884776

X CHANGE IN

EMPLOYMENT
e 1705803
-s00GI3716
-+ 0000953
~e 000726
=« 0000477
-.Galus533
=+ 0311339
=.03C29cCI
~. 0009663
-+00003929
-« 0600575
~«GLJ0L8
~.0000CC12
=+ SE-544e
=« 0003C03
=« 0000C I
-« 0000190
=« 0000034
=+ 0000061
=« 00000306
-+0G600C68
“«GO00027
«03000600
~«Q0CC03¢C 2
0000000
~e (L0033
=eGOC3ITwo
=+ 000003
=« 0600502
o0l0CLCI
~« 0300048
~«0000C73
~e 0000049
~eb0GG (S
~«030GG 30
=« 0000605
-« 000002y
-« 000007

£le




: SECTOR v CHANGZ IN e CHANGE IN
Do ... NO. NaMc e FINAL DIMAND ______ . _GRGSS OUTPUT
| WA GROPS ~.0C090G0 ~.0215257
2 ®A LIVESTOCK -0 6000640 - 55522
o 3 WA FOOD PROCESS ____ . = 0603000 ._____ . =,4i23357
6 WA TIXTILE APPAREL - CC00300 ~vG120310
S WA MINIhG ~sdGOJ30Q . . 26531354
) 6 WA FORESTR FISM =, 0003000 ____ ____ =,0363737
7 AA LIMBLR WOD)D -~ 00020530 ~e26631 66
8 WA PLYWGID -.d30030¢20 -«G137246
B 9 WA PILP PAPER e e BL000CG . me3462150
10 Wi CHEMICALS -~ 3000000 ~.3178878
Ll WA PITRCL REF -, 3030000 L =l ew4 9775
§12 MA CONGHR GUASS ETC.. . =.0000G0Q e~ 0 20 £ 539
13 WA I0M 3TEEL -, 0030000 3155873
1% Ad NINFEIROUS -.2603000 ) L =a7318719
- 15 dA ALUM e =289.7000600 ______ ~343.8328359
I5 W& FABR MZT MACH ~.260336G3 ~2.003902%
17 WA E.iCT2 MAGH - 0000000 . =e2219963
B V8 WA ATFT AREOSP o =ed0G3000 . =,0154130
19 WA QIHIE MANUF . ~«300JG00 -2 2748459
20 AA TRUAKSP SZRY - 0693030 ~5.6805616
B 28 WA ELRCTR UTELIT e = 08000006 =§9.5335158
22 AA N G4S UTILIY -.2000000 ~1.8983396
23 W& OTHER UTILIT ~+00330319 -,2053770
26 AA CINSTR ™4 36030600 e =a5108902_
25 WA TRADE ~vJ00000D ~2.6442338
26 wA SIRVIZES -+ 0030002 ~5.,4097120
2T 3R ZROFS e =s0GQI0CEE ~.0326383
28 IR LIVESTOCK - o Hoda4-00 = o 6625+ 8
2% 33 FI0D PROC ~v066U0GC0 -.005%52392
L 30 0% TIXTING APPAREL . _ =, 0CU0800 . «,00081ks
31 0 MINING -, 0003G4d0 _ =.0193704
32 DR FIKEST FISH «e3C000430 ~.00142855
- 33 04 LUMBER WOOD =, 0L03050 - 1179389
34 0 PLYNWOID “. 0603050 . =sD1G3391
35 DR PJLP PAPER = 0003000 , i ~4 3663100
. 36 OR LALMICALS e e = W0QF0G0 =, 36248H0_
37 0 PITROL REIF -, 0033000 .. ~e0039535
36 OR CINCRETE E£TC »»8GGGO03 . . =.17838019
- _ 39 2% IION STEEL = 0600000 . =,258073
0 0 NINFERROUS

Table B-18 Detailed Economic Impacts of State Choice Leve

Without Replacement Electriejty,- 1985

~e0C0G0AA

e = e Q1 R0370

. . . % CHANGE IN
,,,,,, _.6ROGSS QUTPUT
~eG030216
= o B33
e =4D0G2533
- .. =+0000393
-s0056652

e ~40001C46 .

'1300‘055

§ -.0000250
e =20 001807
y ~.0007353

. ~s0324656
e =20 3063044
. -e0022639
e ~ 018211014
~.3397708
-.03i8911
: -.0008908
e .=00C0053
~.000148%
~.0023106

=03 257425

=.0396953

CHANGE IN
. EMPLDYMENT
~«84C00 18
-~ E22EFE

- . . =le7548229
~-.3835000
«22.20386086
. ~«4E59518
=3.9778824
~.2637181
~3.1001346
~5.9150621
=J.9468078
~4.601463C6
=15.09577¢02
=35.5326376
e e = 3V 52 T253049
~53.516247h
-3.583634t
~s4715698
~7.5074042
~152.,4652301
. =193,5823454
-11.82860098

-.300C8029 ~e9797224

e =20 0GH 383 e . =1 3448829938
=+0004tis5 -{78.1483380

. -.00605699 ~279.6387495
. =0 G0 000 2 ~e 17436935
. - 355658 = k235646

v =.00020239 ~e20664702
— Lmed 0002 ~e 1553362
~.000178%4 ~1.6740781

R =.006028t ~¢0330050
=0 0000363 ~3.21064302
- ~+0006G073 -¢ 3229493

. .. =e0005000 ~10.131859%4%
e = Q3 =3,8252819
~.0008024 ~20.6228623

S =s0046129 ____ _  =303627139
e ~+9926047

.. =el00IS4!

1 of Aluminum Reduction, Low Water Year

% CHhHANGE IN

EMPLOYMENT
~+ Q000231

“e

o£e8-339
-+ £C003555
~s 000606
-« 0058248
~.000iCa7
=. 000105
~+0C02258
“e 0001752
-. 08007688
~« 0024677
~+B3I0 €3
-+ 0622795
=« 0142675
=+ 3937704
~.00i6720
-+ 00083989
~+Q300077
-« 000G 14511
~e 00281236
-. 0257128
-+u038348
-« 0008329
=+ 0001333
~. 0004115
-« 005639
-. 0030277
= B5E-5038
~.00000C82
-+ £C00233
-e0G052C8
~e Q0005 uh
-.0083731
-« 0030146}
*«C0L9991
~e 0012748
-+ 6302313
s 3040C40
-« 006783
=+ 8006075

frle




Table B—18 Detailed Economic Impacts of State Choice Level of Alumlnum Reduction, Low Water Year

"~ sector
NO. NAME

_ CHANGZ IN

CHANGE IN

- o U EINAL DEMANG. __  GROSS OUTPUT .

4«1 33 ALUMINYM ] : ~35,3600060 ~41,9506115 22556405
o w2 3R FAOF el MATH el ._. =s0G02Q3J0 . =e06E1367 -.acochua
43 D _ELECTI_MACH =.0000009._ =.00378)8 _ . ~a0000213
T w6 02 LIRCRAFT ARE0SP . maDCLOGG0 -,0027606 «,0000740
T WS R ITHER MANJF o =e0003000 . - 0281482 e =eD0J0211
45 O _T2WNSP SERV ~.0030000 o =eTB866539 ___ e =+0005390
.. %7 0% B.cCTR UTILIT. . o . =s 000063 ... ... =2.4308550 -.0036178
... %8 DX N GAS HYILIT,._”M‘W_,.,AMNH e GEABO00 . =e0313504 . -.0001436
49 0% OTnEr UTILIT --OBOQ000___”__,.__“:.06%2116_,__~_,__~”r.0005h02
. 53 0r CINLIR - S -, 3600000 ~. 8689270 _. . o -.3000590
— 54 3 TRA0e e ... =e0BG3G0D0 . o=l 008 L ~+3008291
52 3 SIRVIGES =.G0000CG o =ed361224 _=,000C27%
e 53 [J CRIPS U ~+u0000C0 I ~23G007333 - -,00C0014
.. 5w I LIVELFOIX e ma 89990 ) e 8399659 -
o 55 13 F200L PROGESS. ~a 600000 ~e0C0Gu0Y9 =.00000304
T 56 I3 FIXTILE APIAREL _ . -.G000CD ~ 0300144 ~.00000i6
.57 ID MININS e  =,ilQd0600 . =.0024497 ~.0003218
58 I3 FJRELIR_ FI3H = 0003350 C=J0004245 _.=00G0031
59 IJ LJMBLR WOOD - 0000600 =, 005u058 «40000040
60 I3 PLYWOULD o ~,006000C0 . ~eGOGBLOB ~.00C0035
B 1) FULP PaPER__ -, 3603000 = B013742 __=+000G067 .
62 13 CHinICALS - “ 0 000GG0 -.00t2006 ~,0600031
£3 1D PITROL REF e =amG0J0R] 0000000 .3000260
__Bw L) COoNCk GLASS ETC e -.0006072 _ _=e3000077 _
65 I3 I0H 3TEck L ~.0C03030 B 0000900 «00000G0
66 13 NINFEIROUS L o ~.5C0J008 . =e0t762861 -,0000533
_ 67 1) LeuM -, 00022000 -.0000003 _=eJ00C054
- 68 IJ Fa3R MCT HACH -,0¢000¢CC . =,0008262 ~o0300074
69 [J LICTF MACH : _ ~.0C00GO0 -.50004120 . ~+000300G4
70 12 ATFY_ARE032 =~.0GJ3000__ _.0006000 . +0000000
7010 ClHeR MAnUF _ -,0000030 . =40003C15 -, 0060016
72 I3 TRONSP SERY R _ -.0630600 _=.0025183 -, 0000074
73 X0 ELECTR_UTICIN =.00304cC0 e =e00tIGOS, _~.0000054
T I3 n GAS UTILIT ~.GuG380 =, 0092521 ~.00G0G21
75 13 OTHuwk UTILIT _ . =.Q6080000 ___ . w40B008313i -4G006032
75 I3 CINSTIR =, 30303060 ~oGGG257T6_ =eU0008005 __
77 I0 TRALE e . me0GOU0GO L =sB021%24 -,0000025
78 1) SEIRVICES. . _. - 0500000 =e00235%% ... . . ~o230060G18

“Without Replacement Electricity, 1985 (Continued)
_.. % CHANGE 1IN
W_,~““GRDSS JUTPUT .

-574.08779i2
~51.0006891
.. =262338307

CHANGE IN
EMPLOYMENT

~.36333862
-2.4775679

. =61.5942472
=10.7382199

~o 7733049
“ellialkBn
-7.8739366

«22.4800573
_*20.4748323

-+s0311952
- o 4238549
-s 0374267
~.000936%
- §150316
-.0016979
-.0597 047
-+0110320

-e0123€79

-e008937867
«00GGGT
=-.0275177
0000000
~«0318591
=+00C00200

 -.0636760

-«0003464
. «00C07032
-+0239208
-+0342985
-.0213613
~.(022758
~+0025042
“»0166629
-+3482198
~e2374243

% CHANGE IN
EMPLOYMENT

-.2151539
- 00¥7292
~ 0001216
-.0002173
-, 0300602
-. 0018328
-, 0014298
- GOC3657
-. 033843
-, 2001171
-, 02007 26
~.0G0CE 2
-.C0C30 16
L TR
~.000303%

LGE000IT
-, 0600233
~. 0303040
-. 0600852
~a 0600563
-.0L00035
-. 0630035

,00000060
~.0003153

£0000E00
- 3000545
-.6C00358
-.0000t18

.0500002

£5000G30
-, 6000323
-, 0660592
-, 0300061
-.0300¢23
~.0G03338
-+ 0003036
-.0000030
-+ 0600022

qlie





