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Errata Sheet -
Correction for page 4.14 of Appendix A of the Draft EIS 

of particulate alumina are from ship unloading and about 7 ton/yr of partic­
ulate matter are released from alumina conveying, storage, and handling. 

Upgraded equipment for control of air emissions was installed and first oper­
ated in 1974. Alcoa A-398 dry scrubbers are used to capture particulates and 
to capture and recycle fluoride emitted from the smelting process. Alcoa 446 
dry scrubbers are used to collect combustion products from anode baking fur­
naces. In addition, nuisance dust collectors (baghouses) are used to control 
emissions from material handling systems where dust is generated. la } 

The potroom dry scrubbing equipment (secondary system) has a rated efficiency 
above 99% for particulates and fluorid~ from the reduction plant. Control 
equipment on the anode baking furnaces has efficiencies above 95% for hydro­
carbon removal and about 95% for total carbon removal. Other baghouses in the 
plant have efficiencies above 98%(6Qr partic~lates; the electrostatic precipi­
tator is rated at 95% efficiency. } 

Longview. Atmospheric emissions are regulated by the Washington State Air 
Pollution Control Board relative to the amount of aluminum produced. The fluo­
ride pollution control system must be designed to collect 85% of the emissions 
and remove 95% of the collected material. Currently, total fluoride emissions 
range from approximately 2.0 to 2.5 lbs/ton. Particulate emissions rarely 
exceed 15 lb/ton. 

Troutdale. Atmospheric emissions are regulated by an Air Contaminant Discharge 
Permit (ACDP) from the Oregon Department of Environmental Quality. The permit­
ted releases are related to aluminum production and are listed in Table 4.13. 

Revised - Table 4.13 
Air Pollutant Emissions from Troutdale 

Component 
Fl uori des 
S02 
Particulates 

Permitted 

3.5 lb / ton Al 
2868 ton/yr(a) 
15. 6 lb/ton Al 

(a) Annual permitted value. 

Actual (1981) 

2.6 lb/ton Al 
3432.8 ton/yr 
12.0 lb/ton Al 

The Dalles. Average release for July 19R2 through June 1983 included 
6.2 lb/TAP total particulates, 0.5 lb/TAP particulate F-, 0.2 lb/TAP gaseous 
F(HF), and 8.2 lblTAP S02. 

(a) Letter and material fr(lm J. A. Blessinger submitted July 3, 1985, from 
Environmental Superintendent of Alcoa Vancouver plant. 

(h) Aluminum Company of America (Alcoa). 1976. Environmental Assessment of 
Alcoa Varcouver operati(lns. Vancouver, Washington. 
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SUMMARY 

This report was prepared by Pacific Northwest Laboratory (PNL) for the 
Bonneville Power Administration (BPA). It was undertaken to provide BPA with 
information and analysis on the socioeconomic and environmental consequences of 
the operation of Pacific Northwest aluminum smelters. BPA is conSidering 
options for relieving certain problems related to its aluminum smelter cus­
tomers. The Northwest aluminum smelters are experiencing financial problems 
because of the current low worldwide price for aluminum and the relatively high 
rates for electricity. 

In this report, the affected environment (socioeconomic and phYSical environ­
ment) surrounding the ten Pacific Northwest aluminum smelters and the impacts 
of plant operation are discussed. The impacts are described by comparing cur­
rent conditions :for two lev'els of plant operartion;: full capacity and ·complete 
shutdown. The data for this analysis consist of information obtained from 
visits with the aluminum companies and community officials, from state 
agencies, and from other secondary sources. 

The major findings are listed below: 

1. The economic and social impacts of the shutdown of a major industrial 
facility are widespread and complex. Our analysis indicates that in 
addition to the job losses directly associated with the shutdown of 
an aluminum smelter, from 2.5 to 3.1 additional, indirect jobs are 
lost. The impacts of shutdown would be more severe in the smaller, 
less diversified, more isolated communities than in urban areas where 
the size and diversity of the economy and the government social sys­
tems tend to disperse such impacts. For this reason, Wenatchee, 
Columbia Falls, Goldendale, The Dalles, and, possibly to a slightly 
lesser extent, Ferndale and Longview-Kelso are parti~JJla.rly 
vulnerable. 

2. In addition to the secondary employment impacts of plant closures, 
the immediate employment impacts are likely to cause reduced demand 
for housing and a subsequent depression of housing prices, reduced 
tax revenue for local governments and school districts, and increased 
out-migration. Again, these impacts are expected to be more severe 
for the smaller communities than for larger, more dispersed areas. 

3. Alternatively, return to full operation would present relatively few 
adverse social or economic impacts. In most cases, the plants are 
presently operated at reduced capacity with recent lay-offs resulting 
in an existing supply of labor that could be used to bring the plant 
up to full capacity. Also, since these plants have been present in 
the communities for many years, most of the potential social and com­
munity impacts of plant operation have been adequately addressed by 
the local governments. 
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4. Aluminum smelting produces gaseous and particulate airborne con­
taminants including fluorides, volatile organic compounds, sulfur 
dioxide, and carbon monoxide. Atmospheric emissions of these 
materials are partially controlled by scrubber systems. Aquatic 
effl uents result primarily from ai r-poll uti on control (wet scrubbers) 
and from plant process water (cooling), and include fluorides, total 
suspended solids, cyanides, oil and grease, and organic compounds. 

5. Atmospheric emission rates are regulated by the states. Ambient con­
centrations of airborne fluorides are generally below levels reported 
to cause injury to plants, and reported fluoride levels are below 
those expected to cause symptoms in cattle. 

6. Aquatic effluents are regulated by state-issued National Pollutant 
Discharge Elimination System (NPDES) permits. As a result, concen­
trations of toxic materials in waters receiving the effluents are 
below levels reported to cause acute toxicity in aquatic organisms. 
Fluorides in Columbia River water have been suggested as a contri­
buting factor to delays in adult salmon migration at John Day Dam, 
however, conclusive evidence of their effect is not available. 

7. Significant quantities of solid wastes are produced in conjunction 
with smelter operations. Open storage of spent potliners has 
resulted in cyanide-contaminated leachate at at least two sites. 
This leachate is a potential threat to groundwater beneath the 
sites. Changes in waste-handling are being implemented; these 
changes include dry (indoor) storage, reprocessing, shipping to 
approved offsite disposal facilities, and leachate collection and 
treatment to mitigate or prevent further contamination. Similar 
changes in handling wet-scrubber sludge are being implemented at one 
site where polynuclear aromatic hydrocarbons threaten surface water. 
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Chapter 1 

INTRODUCTION 

The Bonneville Power Administration (BPA) is considering options for relieving 
certain problems related to its direct service industry (OSI) customers. The 
OSls most affected are aluminum smelters. These Northwest smelters are experi­
encing financial problems because of the current low worldwide price for alumi­
num and the relatively high rates for electricity. 

The financial health of the Northwest aluminum industry is important to BPA 
because an unstable industry creates uncertainty in BPA's revenues and in its 
ability to repay its U.S. Treasury obligations on schedule. Also, since BPA's 
costs are relatively fixed, loss of revenue from its aluminum customers may 
mean rate increases for other BPA customers. Finally, the fluctuations and 
uncertainty in the aluminum industry create uncertainty about future BPA 
resource needs and poses problems in planning and operating existing resources. 

BPA recently completed an analysis of possible relief measures (The OSI Options 
Study). The five BPA measures evaluated in the OSI options study were: 

1. no action: continue present rate structure and delivery system 

2. tie electricity rates to an index of aluminum prices 

3. increase interruptibi1ity of OSI power delivery 

4. finance OSI energy conservation measures 

5. increase access of OSls to other (non-BPA) sources of power. 

The DSI Option Study recommended that RPA attempt to link a variable rate for 
electricity to an index of aluminum prices and to help the aluminum smelters 
invest in modernization and conservation. However, before it could choose and 
implement an option, BPA needed to complete additional analyses of the action's 
socioeconomic and environmental impacts. BPA contracted with Pacific Northwest 
Laboratory (PNL) to perform part of these socioeconomic and environmental 
analyses. 

1.1 OBJECTIVES 

The major objective of this study is to produce a socioeconomic and environ­
mental analysis of the operations of Northwest aluminum smelters. The analysis 
will be used by BPA to help determine whether the options differ significantly 
in socioeconomic and environmental impacts. 

Also, BPA may need to prepare an environmental impact statement (EIS) or an 
environmental assessment. While this report is not intended to provide 
specific material for an EIS, some of the material may serve as back-up or 
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support for such an assessment. We believe it will help BPA determine whether 
any of the policies it is considering enacting have important socioeconomic or 
environmental consequences. 

1.2 SCOPE AND ORGANIZATION 

In this report the socioeconomic and physical environment surrounding the ten 
Northwest aluminum smelters and the impacts of plant operations are discus­
sed. Not all data and information could be compiled and included in this 
report because of the project's time schedule. The description and analysis 
rely on existing data and site visits. 

SPA and PNL have agreed that it would be nearly impossible to specifically 
address the impacts of each option evaluated in the option study on each alu­
minum smelter's level of operation. This would require forecasting company 
responses to each of the BPA options. Instead, BPA has requested that PNL 
evaluate the results of two levels of plant operation, full capacity (100% 
operation) and shutdown (0% operation) by comparing the operations at this 
level with the present level of operations. This analysis was completed in 
late summer 1985. Subsequently several of the plants further reduced capacity 
and employment, demonstrating the continuing decline of Northwest aluminum 
smelters. 

The report is divided into three additional chapters. Chapters 2 and 3 are 
socioeconomic and environmental chapters, respectively, describing the environ­
ment surrounding the aluminum smelters. We have included the tables for Chap­
ter 2 as Appendix A-A in a separate volume. The employment information con­
tained in Chapter 2 was correct when the information was collected (late summer 
1985). However, a number of plants have reduced employment since our data were 
collected. 

Chapter 4 contains the discussion of socioeconomic and environmental impacts if 
the ten Northwest aluminum smelters were operated at full capacity and if they 
were shut down. The discussion also includes background information on the 
mechanisms that result in socioeconomic impacts and a discussion of aluminum 
plant effluents and damage pathways. We have also provided information on the 
model (the Metropolitan and State Economic Regions Model) used to estimate 
employment, demographic, and fiscal impacts, along with the complete outputs of 
this model as Appendices A-B, A-C and A-O. 
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Chapter 2 

THE AFFECTED SOCIOECONOMIC ENVIRONMENT 

The description of the affected socioeconomic environment focuses upon the 
counties in which the aluminum smelters are located, with special attention to 
the communities located closest to the plants. In the description of the 
affected environment, each county is described separately, although it is 
recognized that the plants have socioeconomic effects that extend across county 
and, in some cases, state boundaries. In the impact discussion (Chapter 4), 
these interrelationships are addressed by analyzing as a set the plants located 
in proximity to one another. This report generally presents information avail­
able from secondary sources, although site visits were conducted at each loca­
tion to obtain more current, site-specific information. Most of the supporting 
data for this chapter are included in tables in Appendix A-A. The location of 
each of the aluminum smelters is shown in Figure 3.1 in Chapter 3. 

2.1 INTRODUCTION 

A "screening" process similar to that described in Branch, et ale (1984) was 
followed to identify the socioeconomic variables likely to be affected by shut­
down or full operation of the aluminum smelters. 

Particular attention was given to identifying county and community characteris­
tics that would be affected by the loss of jobs, income, population, tax reve­
nues and other resources, and loss or change in the organizations affecting the 
community. The framework of this analysis is presented in more detail in 
Chapter 4. 

2.1.1 Organization of the Chapter 

The ten aluminum smelter sites are first grouped into geographic areas: 
1) lower Columbia, 2) mid-Columbia, 3) upper Columbia, 4) Puget Sound, 
5) Northeastern Washington, and 6) Western Montana. Within each of these geo­
graphic areas, the pertinent socioeconomic characteristics--economy, demog­
raphy, housing, land use, public sector, and social organization--of each 
county and selected communities are then described. This organization allows 
relatively easy comparison across counties and communities and provides the 
most efficient basis for addressing the socioeconomic impacts of plant closure 
or full operation. 

2.1.2 Time Frame Covered 

To provide a basis for analyzing impacts of modifying plant operations, the 
description of the affected environment includes both historical and current 
information. In general, economic, demographic, and housing data have been 
compiled for 1970, 1980, and the most recent year available. Information on 
land use, public services, and social organization generally covers a shorter 
time period; current conditions are characterized and significant historical 
changes are identified. 
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2.1.3 Study Area Definition 

The study area for this analysis has been defined separately for each smelter, 
primarily on the basis of economic patterns and jurisdictional boundaries. 
Lacking information about purchasing patterns of the DSIs and residential and 
shopping patterns of the aluminum workers, we have defined the study areas in 
terms of counties and communities near the plant, with an effort to include all 
counties that would incur substantive socioeconomic impacts from either plant 
closure or continued operation. In several instances (for example, the lower 
Columbia and mid-Columbia areas), plant location and economic relationships 
indicate that the effects of some DSIs extend substantially across county and 
state boundaries. 

2.2 SOCIOECONOMIC DESCRIPTIONS OF THE SITES 

The economy, demography, housing, land use, public sector, and social organiza­
tion of the communities and counties surrounding the ten Northwest aluminum 
smelters are described below. 

2.2.1 The Lower Columbia Area 

These are three plants along the lower Columbia River. Reynolds Metal Company 
has two plants: one in Longview, Washington, and another at Troutdale, 
Oregon. The Alcoa Company has a reduction plant near Vancouver, Washington. 

2.2.1.1 Plant Characteristics 

Reynolds Metals com~any - Longview Plant. The location of the plant in Cowlitz 
County is shown inigures 3.1 and 3.2 in Chapter 3. The Reynolds aluminum 
reduction plant is located in an area of Cowlitz County that is zoned for heavy 
industrial use, and is near major Weyerhaueser and Longview Fibre facilities. 
The plant site is bordered on the south by the Columbia River. The plant was 
established in 1941. In 1968, the original three production lines were 
expanded to six, and the work force was increased by 500-600 workers. Reynolds 
also operates a cable plant adjacent to the reduction facility, transporting 
the necessary material in molten form from the reduction plant. Although the 
cable plant workers are not included in the work force figures for the reduc­
tion plant, area residents often refer to both facilities when discussing the 
role of the company in the community, and it is likely that employment at the 
cable plant (currently about 200 workers) is tied to the continued operation of 
the reduction facility. 

The reduction plant has an average full production work force of about 1,000 
workers consisting of about 200 maintenance, 200 salaried, and 600 hourly 
production workers. In July 1985 the plant curtailed production from six to 
five potlines. According to Louis Bacon, executive director at the Longview 
Chamber of Commerce, managers at the plant live primarily in Longview, while 
other plant workers are distributed throughout the county. A curtailment of 
the reduction operations occurred in 1981-1982 when the plant operated at about 
two-thirds capacity. Three potlines were restarted in 1983, one each in April, 
June, and August. After recalling all former workers who wished to return to 
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the plant, about 115 new employees were hired, indicating that about 10% of 
those laid off had either left the area or found other jobs during the interim. 
According to Douglas Nielson, Reynolds personnel manager, there were about 
1,100 applicants for the 115 openings. 

The wage scale in 1985 for the production workers, all of whom are unionized, 
is from $11.70 to $15.00 per hour. The average is about $13.25 to $13.50 for 
skilled workers. The 1984 payroll was $31,247,000 for the reduction plant and 
$6,825,000 for the cable plant. In 1984, fringe benefits for reduction and 
cable plant workers totaled $9,487,000 and $2,198,000, respectively. Excluding 
power, the reduction plant made $11,546,000 in purchases in the Northwest 
region in 1984; purchases by the cable plant totaled $17,528,000. Taxes paid 
by the reduction and cable plants in 1984 totaled $2,527,000 and $827,000, 
respectively. According to Douglas Nielsen of Reynolds, approximately 80% of 
the reduction plant production is shipped out of the region to fabrication 
facil i ti es. 

Aluminum Corporation of America (Alcoa) - Vancouver Plant. The location of the 
Alcoa Vancouver smelter is shown in Figures 3.1 and 3.2 in Chapter 3. The 
plant was established in 1940, and presently consists of both a reduction and a 
fabrication facility. The highest total employment at the smelter since 1980 
occurred in March of 1981 when the work force reached 1,280 workers. The work 
force was reduced in May, July, October, and December of 1981, and in January 
and December of 1982. At the end of May 1985, when the plant was considered to 
be at 60% production, employment at the Vancouver smelter stood at 798 workers, 
of whom 634 were hourly and 164 were salaried. About 75% of the hourly employ­
ees at the plant in May 1985 had 10 or more years of seniority with Alcoa. 

According to John Vasquez of Alcoa, the average wage for noncraft production 
workers at the Vancouver plant in 1985 was $12.75; average wages for craft 
workers were somewhat higher. In 1984, the plant paid $28.17 million in wages 
and salaries, $2.51 million in state and local taxes (down from $3.14 million 
in 1983), and $18.21 million to suppliers in the Northwest region. 

Reynolds Metals Company - Troutdale Plant. The location of the Reynold's 
Aluminum reduction plant near Troutdale, Oregon, is shown in Figures 3.1 and 
3.2 in Chapter 3. The plant, originally built by Alcoa, was purchased by 
Reynolds Metal Company after World War II. The smelter currently has five 
production ("pot") lines, and, when running at full production, employs approx­
imately 920 workers. The plant operated at full production in early 1981 but 
curtailed production by two potlines in October. In 1982, operations were fur­
ther reduced to only one potline until mid-1983 when the level was increased to 
three. The remaining two lines were put back into production in the fall of 
1983, and the plant ran at full production from November 1983 to July of 1984. 
From July 1984 to July 1985, the plant ran three potlines, operating at about 
60% capacity with 615 workers on active status at the plant. In July 1985 
Troutdale curtailed production in one potline leaving only two of the five 
potlines in operation. 

Currently, 52% of the work force on active status at the Reynold's Troutdale 
plant are age 40 or over {compared to 44% age 30 or younger among those laid 
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off). About 85% of plant personnel are unionized; the other 15% are nonunion 
and salaried. According to Reynolds official Richard Reedy, the average wage 
at the plant in 1985 was about $12.50 per hour. Although precise information 
is not available on where workers live, it was estimated that between 60% and 
70% of the plant employees lived in the eastern portion of Multnomah County and 
that approximately 25% of the workers and their families lived in Troutdale. 

During the most recent full-production month, the total payroll, including wage 
and salaried workers, was $2.23 million. In the spring of 1985 the plant was 
operating at 60% production and the monthly payroll was $1.62 million. In 
1984, Reynolds paid $2.98 million in payroll taxes and $550,000 in property 
taxes; no state corporate income taxes were paid because Reynolds did not make 
a profit. In 1984, the total dollar volume of purchases from suppliers in the 
Pacific Northwest was estimated by a Reynolds official to be about $13.7 
million. 

2.2.1.2 Cowlitz County and the Communities of Longview and Kelso 

Economic Characteristics. The economy of Cowlitz County is not highly diversi­
fied. However, its location near Interstate-5, and its ready access to both 
the Burlington Northern and Union Pacific Railways and to several deep water 
ports on the Columbia River place it in a favorable position in the transporta­
tion system of the Northwest. Traditionally, the economy of the area has been 
heavily dependent upon the wood products industry. Port and metals production 
and fabrication activities increased in importance during and after WWII. 

Between 1970 and 1980 the economy of the county expanded. Total employment (by 
place of work) increased from 23,360 to 35,855 over this period. However, dif­
ficulties in the wood products industry since the mid-1970s, uncertainty in the 
metals production sector, and the Mt. St. Helens eruption have adversely 
affected the county's economy. The civilian labor force in Cowlitz County 
declined between 1980 and 1984, falling from 34,580 in 1980 to 32,700 in 
1984. Total average employment in the county also declined over this period, 
from 30,860 in 1980 to 28,460 in 1984. Reflecting this contraction in economic 
activity, unemployment increased from 10.8% in 1980 to 13.0% in 1984. Retail 
sales, labor and proprietors' income, and total personal income show a pattern 
of growth between 1970 and 1977 followed by significant decline between 1977 
and 1982 (the most recent year for which data are available). Between 1975 and 
1982, per capita income in Cowlitz County declined as a percentage of state 
levels, falling from a peak of 98.3% in 1975 to 91.9% in 1982. 

Demographic Characteristics. The population of Cowlitz County increased from 
68,616 persons in 1970 to 79,548 in 1980. It then declined between 1980 and 
1983, falling to 79,300, then increased to 79,900 in 1984. During the 1980-
1984 period, the components of population change (net increase of 352 persons) 
included 5,111 births, 2,456 deaths, and an out-migration of 2,303 persons 
(Washington State Office of Financial Management 1984, Table 9). Between 1980 
and 1984, the proportion of the population residing in the unincorporated areas 
of the county increased from 39.8% to 41.9%. 
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The population of the county was over 95% white in 1970, 1980, and 1983, 
although the proportion of nonwhites has increased slightly over this period. 
Native Americans and Asians constitute the largest nonwhite components of the 
population, though neither group comprises even 2% of the total population. 

The population of both Kelso and Longview declined between 1980 and 1984. In 
1984, the population of Kelso was 10,840 persons, down from 11,129 in 1980 and 
only slightly above the 1970 population of 10,296. Longview, which is the eco­
nomic center of the county, declined by 1,232 persons (4.0%) between 1980 and 
1984, falling from 31,052 persons in 1980 to 29,820 in 1984. 

Housing Characteristics. Total housing stock in Cowlitz County in 1984 was 
32,742 units, of which 61.6% were single family units, 18.2% were multiple 
family units, and 6.9% were mobile homes. According to the decennial census 
data, the proportion of the county's year-round housing that was single family 
units declined from 78.6% in 1970 to 71.6% in 1980. Overall, a slightly higher 
proportion of occupied units in Cowlitz County than in the state were owner­
occupied (66.5% compared to 65.6%). 

In 1984, the total housing stock in Kelso and Longview was 4,811 and 13,190 
units, respectively. Census housing data indicate a somewhat older, lower 
value stock of housing in Kelso than in either Longview or the county (31.7% 
constructed prior to 1940 compared with 20.5% in Longview and 21.8% in the 
county). 

Throughout the county, reduced population and difficult economic conditions 
have lessened demand for housing. According to Hal Palmer, president of the 
local board of realtors, in June 1985 approximately 1,000 units were on the 
market in Longview and Kelso with an average length of time-to-sale of approxi­
mately 6 months. According to these figures, there has been a substantial 
softening of the housing market since 1980. 

Land Use Characteristics. The Reynolds plant is located in an industrial park 
on unincorporated land contiguous to the southwest section of the city of 
Longview within easy commuting distance from the cities of Longview, Kelso, 
Rainier (Oregon), and much of Cowlitz County. There is considerable room in 
the industrial park for additional facilities. The plant is within the juris­
dictional boundaries of Cowlitz County, the Port of Longview, and the Longview 
School District. Under the auspices of the Governmental Conference of Cowlitz 
and Wahkiakum Counties, development assistance has been sought and received 
from the Economic Development Administration to provide the services to the 
industrial land that would make it attractive to new industry. Accordin,g to 
John Thompson, executive director of the Cowlitz County Economic Development 
Corporation, industrial land is relatively inexpensive in the area, and appli­
cation has been made for foreign trade zone status to increase the attractive­
ness of the area to firms that use foreign parts in their products. Because of 
its long-time presence in the county, the plant is incorporated in existing and 
future land use plans within the industrially zoned areas. 

Public Sector Characteristics. Cowlitz County is governed by a county commis­
sion headed by three elected commissioners. The major sources of county 
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revenue include property taxes (54%), sales taxes (7%), and intergovernmental 
transfers (18%). Most of the remaining revenue is obtained from various user 
fees. 

The city of Longview is headed by a seven-member city council, elected at large 
and serving part-time. The city manager is responsible for day-to-day manage­
ment of the city. The city has a $35 million budget, which is considered ade­
quate to maintain current services. The structure of the government in Kelso 
is nearly identical to that of Longview. However, Kelso has experienced diffi­
culty maintaining service levels and has recently been operating at a defi­
cit. The city governments depend upon a mix of property tax, business and 
occupation tax, sales tax, user fees, and intergovernmental transfers to supply 
operating funds. 

The Longview School District has an enrollment of about 7,000 students and an 
operating budget of $23.3 million. The primary source of revenue for the 
district is the property tax. According to Grant Hendrickson, school superin­
tendent, support for the school system has historically been strong; voters 
recently passed a special $3 million levy. 

Social Organization and Well-Being Characteristics. The recent decline in 
economic activity and loss of population have already affected social condi­
tions in the area. Cowlitz County and its major communities remain fairly 
homogeneous in terms of ethnicity and culture, although the recent influx of 
Southeast Asians has increased cultural diversity in the area. 

Governmental structure in the area is moderately complex, influenced to a con­
siderable degree by cooperation rather than competition between the various 
jurisaictional units. Members of the major firms, the professions, and the 
retail sector are active in the local political arena. Local government in 
both communities, but particularly in Longview, has been quite active. Stan­
dard indicators of social well-being (e.g., crime, divorce, infant mortality, 
unemployment rates) do not indicate unusual levels of social problems in the 
county. 

2.2.1.3 Clark County and the Community of Vancouver 

Economic Characteristics. Clark County in Washington is one of four counties 
included in the Portland Metropolitan Statistical Area (MSA). Vancouver, the 
county seat, is the largest incorporated entity in the county. Camas and 
Washougal are located side-by-side on the Columbia River about 15 miles east of 
Vancouver and represent the eastern boundary of the rapidly urbanizing area 
around the city of Vancouver. Clark County serves as a labor source for 
Portland and the surrounding area in Oregon. In 1980, for example, an esti­
mated 22,000 workers from Clark County commuted to Oregon for work, compared to 
only 5,100 workers commuting into Clark County from Oregon (Ness 1984). 

Total average employment in Clark County fell from 85,980 in 1980 to 80,710 in 
1981, then rose to 83,960 in 1982, 84,900 in 1983, and 86,230 in 1984. Unem­
ployment over this period was 7.1% of the civilian labor force in 1980, 8.5% in 
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1981, 11.8% in 1982, 9.6% in 1983, and 8.4% in 1984. Throughout this period, 
the unemployment rate in Clark County was below that of Washington State 
(Washington State Employment Security Department 1981-1985). 

Total labor and proprietor income in Clark County (constant 1970 dollars) rose 
from $305 million in 1970 to $864.1 million in 1980, but fell to $827.3 million 
in 1982. In 1980 and 1982, labor and proprietor income from manufacture of 
durable goods accounted for $67.6 and $61.5 million, respectively (Bureau of 
Economic Analysis 1982 and 1984b). 

The largest business and industrial employers in Clark County include 
Tektronix, which employs about 2,000 workers; Crown Zellerbach, which has a 
work force of approximately 1,800; and Alcoa, which until recently employed 
about 900 workers. Approximately 15 other firms in Clark County employed 
300 or more workers in 1985. Manufacturing, retail trade, services, and gov­
ernment constitute the largest sectors of the Clark County economy in terms of 
employment by place of work. Between 1972 and 1982, Vancouver's percentage of 
county retail sales and total number of retail establishments has declined. By 
1982, 26.6% (371) of the county's 1,395 retail establishments were located in 
Vancouver (down from 50.3% in 1972); Vancouver's share of total retail sales in 
the county was 34.1%, down from 56.2% in 1972 (Bureau of the Census 1976, 1980, 
and 1984, and Bureau of Economic Analysis 1984b). 

Demographic Characteristics. Clark County experienced significant growth 
during the 1970s; county population increased from 128,454 in 1970 to 192,227 
in 1980. In 1983 the population of Clark County was estimated to be about 
200,000, making Clark the fastest growing of the four counties in the Portland 
MSA. The city of Vancouver has not grown as rapidly as the county. In 1970, 
the population of Vancouver was 42,493; in 1980 it was 42,834; and in 1983, it 
was estimated to be 42,600. Although the percentage of nonwhites in the popu­
lation of both Clark County and Vancouver has increased since 1970, in 1983 
whites still constituted 95% of the total population in the county. The popu­
lation in Vancouver in 1980 was significantly older than in the county or the 
state. In 1980, 34% of the Clark County and 27% of the Vancouver population 
was under 20 years of age (compared to 30% and 31% in Washington and the U.S.), 
while 9% of the county population and 16% of the city population were 65 years 
of age or older compared to 10% in Washington and 11% in the U.S. (Bureau of 
the Census 1982d and Washington State Office of Financial Management 1984). 

Housing Characteristics. Total housing stock in Clark County increased from 
42,800 units in 1970 to 72,806 units in 1980 and to 78,494 units in 1984. In 
Vancouver, housing stock increased from 19,894 units in 1980 to 20,503 units in 
1984. Much of this growth occurred in the county along the northern edge of 
Vancouver. 

In 1980, 75.6% and 58.7% of the year-round housing units in Clark County and 
Vancouver, respectively, were single family dwellings. In Vancouver, 40.% were 
multiple family units and 1.3% were mobile homes. In Clark County, 20.2% were 
multiple family units and 5.5% were mobile homes. A higher proportion of Clark 
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County housing was owner-occupied in 1980 (67.4%) than in either Vancouver 
(47.5%) or the state of Washington (65.6%) (Bureau of the Census 1977, 1983b, 
and Washington State Office of Financial Management 1984). 

In May 1985, the average sale price of homes listed with the Clark County 
Multiple Listing Service was $60,700. This is the same as the median value of 
a single family dwelling in 1980, according to U.S. Census figures. In late 
May of 1985 there were about 1,600 single family dwellings in the multiple 
listings for Clark County and the average time-to-sale was about 120 days. 
According to Rick Haddock, a local realtor, the rental market in the county in 
May 1985 was considered very strong, with rental rates generally rising. 

Land Use Characteristics. The Alcoa Vancouver plant is located in an unincor­
porated area two or three miles west and downriver from the Vancouver city 
limits near the Port of Vancouver. The smelter is located in an area between 
the Columbia River and Vancouver Lake that is zoned for heavy industry and is 
primarily open and undeveloped. The plant site is considered prime industrial 
land. Plans are currently under way to site an additional industrial develop­
ment (Habitek) near Vancouver Lake. A recent reclamation project has increased 
the recreational value of Vancouver Lake, and considerable planning has taken 
place to ensure that the new industrial development will be compatible with the 
recreational use of the area. 

Clark County has a comprehensive development plan that is generally considered 
to be fairly strict, well-implemented, and enforced. The county and the city 
appear committed to maintaining a balance between development and "livability" 
or attractiveness of the community (The Columbian, January 27-29,1985). 

Public Sector Characteristics. Clark County is governed by a three-person 
county commission, with no county administrator. Revenues to the county for 
1984 amounted to $21.4 million and actual expenditures were $18.9 million. The 
major sources of county revenues were property taxes ($7.6 million) and retail 
sales and use taxes ($3.6 million). The rapid growth of the unincorporated 
areas of the county has increased demand for county services. 

The city of Vancouver has a council/city manager form of government. The city 
budget for 1985 was $44.45 million. The city was adversely affected by the 
1981-1982 economic downturn, to which it responded by reducing expenditures in 
selected programs. By 1985, the financial and administrative status of the 
city was considered to be stable, with some reserves built up to counter unex­
pected revenue shortfalls (City of Vancouver 1985). 

The Alcoa plant is located in the Vancouver School District, which served 
15,072 students in 1984-1985. Although enrollments have been declining some­
what since 1980, it is believed that they have now stabilized. 

Social Organization and Well-Being Characteristics. As a result of the rapid 
urbanization of Clark County, social conditions and residents' perceptions of 
the area and their community have undergone considerable change in the last 
several years. Urbanization and the relatively severe effect of the 1980-1981 
recession on the county have increased poverty and other social problems in the 
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area. Although standard social indicator data through 1983 (infant mortality, 
FBI crime statistics, divorce) do not indicate a sUbstantial increase in the 
rates at which problem behaviors are occurring in Clark County, local officials 
indicate the number of Clark County families receiving food stamps increased by 
52% between 1980 and 1984, despite the tightening of eligibility requirements 
over this period. In January 1984, 7,045 families (18,647 individuals) 
received food stamps, and it was estimated that in January 1985, more than 
20,000 county residents (about 10% of the population) were receiving food 
stamps (The Columbian January 29, 1985). These figures indicate vulnerability 
to further economic decline. 

2.2.1.4 Multnomah County and the Communities of Troutdale and Gresham 

Economic Characteristics. Multnomah County, Oregon, is one of four counties 
that comprise the Portland Metropolitan Statistical Area (MSA). The city of 
Portland lies mainly in Multnomah County, and represents about 65% of the total 
county population. The eastern portion of Multnomah County, where the Reynolds 
Troutdale plant is located, has been primarily a residential area for persons 
working in Portland. It is estimated that about 74% of the workers living in 
the eastern portion of the county commute to jobs in other areas, principally 
Portland (Gresham Area Chamber of Commerce 1985). East Multnomah County (a 
specific set of census tracts with a total 1980 population of 197,589) includes 
the incorporated towns of Gresham, Troutdale, Wood Village, and Fairview. The 
far eastern portion of this area remains rural in character. 

In 1980, the total average employment and the civilian labor force in the 
Portland MSA was 595,600 and 635,500, respectively, giving an unemployment rate 
of 6.3%. In 1984, the total average employment in the MSA was 556,400 and the 
civilian labor force was 614,800, slightly above 1983 levels. In 1984, the 
unemployment rate in the Portland MSA was 7.9% (Oregon Employment Division 
1981-1985) • 

Total employment by place of work in Multnomah County increased during the 
1970s, from 313,178 in 1970 to 384,969 in 1980. Between 1980 and 1982, how­
ever, county employment by place of work declined by 28,212 jobs, a drop of 
7.4%. For the county as a whole, manufacturing, retail trade, services, and 
government have been the major employment sectors, although between 1970 and 
1982, manufacturing has declined from 17.1 to 13.4% of total wage employment. 
Retail sales for 1982 in Multnomah County fell to 89.5% of the 1972 level (in 
constant 1972 dollars), although the number of retail establishments had 
increased. In 1982, per capita income in Multnomah was 89.6% of the average 
state level, down from 92.5% in 1980 and 90.3% in 1975 (Bureau of Economic 
Analysis 1984a). In 1984, per capita income in the county was $12,649 (1984 
dollars) (Gresham Area Chamber of Commerce 1985). 

Although Multnomah County as a whole is dominated by the urban economy of the 
Portland area, Troutdale and Gresham are less urbanized. Troutdale's early 
history was based on its role as a rail depot and its position as the gateway 
to the Columbia Gorge area. Gresham developed primarily as an agricultural 
community, with berry farms, canneries, and nurseries the principal economic 
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activities until the early 1970s. Extensive subdivision development has cur­
tailed much of the agricultural activity, and the Gresham area has become pri­
marily residential, with commercial activity limited mainly to retail sales and 
services. 

The three largest manufacturing employers in East Multnomah County in recent 
years were Boeing (aircraft frame structures), with about 1,600 employees; 
Reynolds Metal Company, with about 900 employees; and Cascade Corporation, with 
about 420 employees. Other employers of over 200 workers included Viking 
Industries, Opti-Craft, and Western Skyways (Gresham Area Chamber of Commerce 
1985). 

Demographic Characteristics. Between 1970 and 1980, the population of 
Multnomah County and the Portland MSA increased by 1.1% and 2.4%, respec­
tively. In 1980, the population of Portland was 562,640 persons, 54.8% of the 
1,026,144 people in the Portland MSA. In 1980, the populations of Troutdale 
and Gresham were 5,908 and 33,005 persons, respectively. In 1980, the popula­
tion of Multnomah County was somewhat older than that of the Portland MSA or 
the state of Oregon, with 27% of the total population under 20 years of age and 
13% age 65 or older. The population of the city of Troutdale was substantially 
younger than the county~ with 38% of the population under age 20 and only 3% 
age 65 or older. The population of the area is predominately white, although 
in 1980, over 10% of the population of Multnomah County was nonwhite--primarily 
blacks (5.3%), Asians (2.4%) and Native American (0.9%). Persons of Spanish 
origin constituted 2.0% of the county population in 1980 (Bureau of the Census 
1982b). 

Housing Characteristics. In 1980, the total housing stock in Multnomah County, 
Troutdale, and Gresham was 245,135, 1,976, and 12,375 units, respectively. In 
Troutdale, 93.6% of year-round units were single family dwellings and 73.8% 
were owner-occupied. In Gresham and Multnomah County, 81.1% and 76.7% of year­
round units were single family dwellings; 64.6% were owner-occupied in Gresham 
compared to 56.7% in Multnomah County. The housing in Gresham and Troutdale is 
considerably newer than that in the county as a whole. In 1980, 68.3% of hous­
ing units in Gresham and 82.9% of housing units in Troutdale were less than 10 
years old, compared to about 18% in Multnomah County. Only 6.3% and 4.9% of 
the occupied units in Troutdale and Gresham, respectively, were pre-1940 con­
struction, compared to 34.9% in Multnomah County as a whole (Bureau of the 
Census 1977, 1983b). Pamela Christian, city administrator for Troutdale, 
stated that the market value of homes had been dropping in Troutdale for the 
last five years. It is likely that a similar drop has occurred in the rest of 
the east Multnomah County area. 

Land Use Characteristics. The Reynolds Troutdale plant is located adjacent to 
the Portland-Troutdale airport in an area zoned mainly for industrial use. 
Land near the plant is still primarily undeveloped. 

In 1985, there were an estimated 3,480 acres in East Multnomah County desig­
nated for industrial development in the comprehensive plans of East Multnomah 
communities, with 720 acres readily developable (Gresham Area Chamber of 
Commerce 1985). In 1979, METRO (the Metropolitan Service District), which 
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serves the urbanized portions of the three Portland area counties, including 
Multnomah, obtained state approval for an Urban Growth Boundary. The boundary 
is designed to define areas for urban growth and development to the year 2000 
and to preserve rural and farm lands. METRO reviews the comprehensive plans of 
the cities in the counties it serves to assure compliance with state land use 
laws. 

In preparing its long-term growth strategy and participating in the Columbia 
Corridor Development Program, the city of Troutdale has designated some sites 
for industrial growth. The area adjacent to Troutdale that extends along the 
Columbia River between the Sandy River and the Willamette River constitutes the 
area included in the Columbia Corridor Development Program. It includes 6,500 
acres of vacant industrial land and an additional 2,000 acres of underdeveloped 
property that is zoned for industrial development. The Troutdale plant is 
incorporated in the existing land use plans and is therefore considered to be 
compatible with current and future zoning, land use and comprehensive plans. 

Public Sector. Multnomah County operates under a home rule charter and has a 
County Executive and a five-member County Board of Commissioners, elected from 
districts for two-year terms. Most of the county is unincorporated and there­
fore falls under the jurisdiction of the county and other special purpose dis­
tricts. The METRO is an elected tri-county area council of governments that 
governs transportation, solid waste disposal, drainage and flood plains, urban 
growth, and city and county comprehensive plans. 

The Port of Portland operates marine terminals and airports and provides eco­
nomic assistance to the tri-county area. Local governmental units derive most 
of their operating funds from taxes on land, buildings, tangible personal prop­
erty, and license fees. Multnomah County's annual budget was $174.34 million 
in 1983-1984 and rose to $248.96 million in 1984-1985. Taxable value of real 
property in Multnomah County was $18,164.76 million in 1984-1985, and property 
taxes, after offsets, were $56.85 million. 

Gresham has a council/manager form of government, with an elected mayor and an 
elected six-person council, all serving four-year terms. Gresham provides a 
full range of municipal services. In 1983-1984, the city employed 180 per­
sons. In 1983-1984 and 1984-1985, the Gresham city budget was $28.74 and 
$49.38 million, respectively. The city received, after offsets, $5.26 million 
in property taxes in 1984-1985. The taxable value of real property in Gresham 
in 1984-1985 was $1,175.15 million. 

Troutdale has a council/administrator form of government, with an elected mayor 
who serves two years on a volunteer basis. The city council has six members 
who serve four-year terms. In 1978-1979, Troutdale set its tax base at 
$350,000 and has increased it by the state-permitted level of 6% each year 
since then. Troutdale is a self-sustaining city--it provides all of its own 
services instead of contracting with other jurisdictions. In 1983-1984, 
Troutdale's annual budget was $2.86 million; in 1984-1985, it increased to 
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$4.22 million. In 1984-1985, the city received $499,440 in property taxes, 
after offsets, on real property with a taxable value of $163.10 million 
(Gresham Area Chamber of Commerce 1985). 

The Reynolds Troutdale plant is located in Reynolds School District #7. In 
1984, enrollment in the Reynolds District (K-12) was 6,403 students, down from 
a high of 6,661 students in 1980. The Reynolds School District failed to pass 
a $2.24 million levy in May 1985. Should the modified proposal ($2.18 million) 
also fail, the district will have to curtail expenditures (Reynolds School 
District 1985). 

Social Organization and Well-Being Characteristics. The rapid urbanization of 
East Multnomah County in the late 1970s, accompanied by the slump in economic 
and construction activities that began in the early 1980s, has caused residents 
and officials of this area to address issues concerning the balance between 
growth and maintenance of the lifestyle that initially attracted many of them 
to the area. The area has remained relatively homogeneous both socially and 
economically; economic diversity is limited despite the presence of Reynolds 
Metals and Boeing. The recent, rapid suburban development has created an 
influx of new residents that is more oriented toward the metropolitan area than 
toward a rural, residential and community orientation. Although the individual 
communities in the East Multnomah area continue to guard their individuality 
and identity, signs of increased intergovernmental cooperation, exemplified by 
the Metropolitan Service District, are becoming evident. Standard measures of 
social indicators do not reveal unusual levels of social problems or 
disorganization. 

2.2.2 The Mid-Columbia ~rea 

The mid-Columbia area includes two aluminum smelters, the Commonwealth Aluminum 
Company site near Goldendale, Washington, and the Martin Marietta site (now 
closed) near The Dalles, Oregon. Figures 3.1 and 3.8 show the locations of 
these plants. 

2.2.2.1 Plant Characteristics 

Commonwealth ~luminum - Goldendale Plant. The Commonwealth aluminum reduction 
plant is located about 20 miles southeast of Goldendale near the Columhia 
River, within an extensive silvicultural/agricultural area. The plant is 
situated on an isolated parcel zoned for heavy industrial use. The plant was 
established in 1970 and began operations in 1971 under the ownership of Martin 
Marietta. In 1978, Martin Marietta built an additional potline, increasing the 
facility's capacity to 526 cells and employment to 1000 workers. Employment 
remained near this level until last year when the company sold its operations 
to Commonwealth ~luminum, a wholly owned subsidiary of Comalco, Ltd., 
~ustralia's largest aluminum producer. 

The peak employment for the Goldendale plant was 858 workers in 1982. The 
employment level since that time has tapered off steadily, with fluctuations 
occurring as The Dalles' operations were phased out and the Goldendale work 
force was shifted and displaced. The largest recent curtailment of operations 
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occurred in March 1985 when a potline was shut down, affecting 205 workers.(a) 
The present employment level at the Goldendale facility is about 650 workers. 
Results from a worker survey conducted for this study (364 workers responded) 
indicate that over three-fourths of the employees reside in either Goldendale 
(44%) or The Dalles (33.8%), with the remainder commuting from other centers in 
Washington (Dallesport, 3.8%; Centerville, 3.0%; Wishram, 2.8%; Lyle, 1.6%; and 
Wapato, Roosevelt, White Salmon, Maryhill, Grandview, and Glenwood, 3.8%) and 
Oregon (Rufus, 2.2%; Dufur, 1.6%; and Mosier, Wasco, Moro, and Hood River, 
2.8%) • 

Through the first six months of 1985 the payroll for the Commonwealth reduction 
plant was $14,240,500. Commonwealth estimates that, excluding power, the 
company will make $10,641,000 in purchases in the Northwest in 1985. Of this 
estimate, 13% of the plant·s purchases will be made locally in Klickitat and 
Wasco counties. Taxes paid by the reduction plant for 1985 totaled $3,084,300, 
wi th over a thi rd earmarked for the state school fund and the remai nder all 0-
cated to the road district (18%), the Goldendale school district (17%), 
Klickitat County government (14%), fire district (8%), county hospital (5%), 
and library district (4%). 

Martin Marietta Aluminum - The Dalles Plant. Martin Marietta Aluminum, a 
wholly owned subsidiary of Martin Marietta Corporation, became involved in the 
Pacific Northwest aluminum industry with the purchase of an aluminum reduction 
plant from Harvey Aluminum in The Dalles in 1956. The reduction facility is 
located on an unincorporated tract just beyond the city limits to the west of 
The Dalles. The Martin Marietta plant was closed in 1985 after attempts to 
sell it were unsuccessful; the plant has remained shut down since then. 

2.2.2.2 Klickitat County and the Community of Goldendale 

The description of the affected environment for the Commonwealth reduction 
plant focuses on Klickitat County and the community of Goldendale, which is the 
largest city in proximity to the Commonwealth facility. 

Economic Characteristics. The economy of Klickitat County is highly dependent 
on agriculture and silviculture. In the early 1970s, the county·s economic 
base added a third export industry with the aluminum reduction plant. A decade 
earlier, the county experienced a substantial in-migration when the John Day 
Dam was constructed on the Columbia River nearby. After the dam was completed, 
some of these workers found employment on the potlines at the aluminum reduc­
tion plant. Today, the nature of the county·s economic base makes it suscepti­
ble to wide fluctuations in the national business cycle. 

Location quotients, a common measure of the economic structure of a local area, 
were calculated for Klickitat County. Using employment data for 1982, the 
economic base for the county was determined to be agriculture, dur~ble manu­
facturing, and government. All of these sectors had 1982 location quotients of 

(a) As of October 5, 1985, Commonwealth reduced its operating capacity to 60%; 
120 employees will be laid off. 
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over 1.00, indicating that the county specializes in providing goods and ser­
vices related to these sectors (and hence exports a portion). Over a third of 
the total employment (by place of work) in Klickitat County is engaged in dur­
able manufacturing. This sector has experienced a 60% increase in employment 
since 1970, when the aluminum reduction plant started production. 

Recent statistics, however, indicate that the county has been adversely 
affected by the slump in the wood products industry and uncertainty in the 
metals production sector. The civilian labor force in Klickitat County 
declined slightly between 1970 and 1982, falling from 7,350 in 1980 to 7,260 in 
1980. The" unemployment rate in the county (1984 rate was 15.6%) has remained 
one of the state's highest over the last five years. Total personal income 
shows a pattern of growth (in real terms) between 1970 and 1980 followed by 
significant decline between 1980 and 1982 (the latest year for which data are 
available). Although labor and proprietors' income has nearly doubled in real 
terms between 1970 and 1982, personal income derived from durable goods manu­
facturing further underscores the county's economic dependence on this sec­
tor. Over a third of the county's 1982 total labor and proprietor income is 
derived from this sector. Since 1975, per capita income in Klickitat County 
has declined as a percentage of the state's average, falling from a peak of 
88.2% in 1975 to 82% in 1982 (the latest year for which data are available). 
Retail sales in the county have also declined in real terms since 1972, in 
spite of the growth in the number of retail establishments. Another measure of 
retail sales, trade area capture (an estimate of the number of consumers for 
whom purchases are made within a county or community) indicates that many con­
sumers in Klickitat County are traveling elsewhere (presumably to Oregon where 
there is no sales tax and selection is greater) to purchase retail goods and 
services. 

Demo~raphic Characteristics. The population of Klickitat County increased from 
12,1 8 persons in 1970 to 15,822 persons in 1980, an annual growth rate of over 
three percent. This is in contrast to the 1960s when the county's population 
declined nearly 10%. The county's population was estimated to continue to 
grow, albeit modestly, during the 1980s. The county's population was nearly 
95% white in 1970, 1980, and 1983, although the proportion of nonwhites has 
slightly increased over this period. Native Americans and Asians constitute 
the largest nonwhite components of the population, even though neither group 
comprises even three percent of the total population. 

The incorporated communities in Klickitat County include Bingen, Goldendale, 
and White Salmon. Goldendale, the county seat, is the largest incorporated 
city in the county with a 1983 population of 3,690 persons. The city's popu­
lation grew by 37.4% during the 19705 and has continued to grow since 1980. 

Housing Characteristics. Total housing stock in 1984 for Klickitat County was 
7,172 units, of which 66.3% were single family dwellings, 20.3% were mobile 
homes, and 13.4% were multiple family dwellings. Between 1980 and 1984 the 
housing stock increased by 10.4% in Klickitat County. According to the most 
recent census data, a slightly higher proportion of dwellings in Klickitat 
County were owner-occupied and were older stock than statewide. 
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In 1984, the total housing stock in Goldendale was 1,517 units, an increase of 
8.4% since 1980. Of this total, 69.2% of the housing units were single family 
dwellings, 17.7% were multiple family units, and 13.1% were mobile homes. The 
median value of single family dwellings in Goldendale ($38,800 in current dol­
lars) was slightly under the median value countywide. 

The recent layoffs and reductions at the Commonwealth plant have reduced local 
demand for housing. In June 1985, it was estimated there were between 40-50 
houses for sale in Goldendale alone, with the average time-to-sale for most 
houses approximately one year. 

In addition, the number of housing foreclosures in the county has increased 
markedly. These figures coupled with interviews with local housing experts 
indicate that there has been a substantial softening of the housing market 
since 1980. 

Land Use Characteristics. Although the Commonwealth plant is not within the 
incorporated boundaries of Goldendale, the facility lies within the jurisdic­
tional lines of Klickitat County, the Goldendale School District, and the Port 
District. Given the plant's isolated location and distance from Goldendale, 
the city has no plans to annex the plant property. 

Both the city of Goldendale and Klickitat County have enacted comprehensive 
land use plans. The city is revising its original comprehensive land use plan, 
largely unamended since 1959, to address issues such as economic diversifica­
tion and annexation of some contiguous tracts. There are no conflicts between 
the land use plans of the city and the county. 

Public Sector Characteristics. Klickitat County is governed by a county com­
mission headed by three elected commissioners who serve four-year terms. 
According to Steve Anderson, Klickitat County planning director, the total 
budget for 1985 was $12 million, with major expenditures (both capital and 
operating) allocated to county roads, the county jail, and the Sheriff's 
department. The major sources of revenue for the county include: property 
taxes, county sales tax, motor vehicle fuel tax, intergovernmental transfers, 
equipment rental and inventory sales, and various user fees. 

Goldendale has a council/mayor form of government, with an elected mayor and a 
seven-member council. The city has a 1985 budget of $8.1 million, which is 
considered adequate to maintain the quality of current services. The city 
government depends upon a mix of property tax, business and occupation tax, 
sales tax, user fees, and intergovernmental transfers to finance its 
expenditures. 

The Goldendale School District has a 1985 enrollment of 1,290 students. It 
employs 71 teachers and administrators along with 43 support staff and has an 
operating budget of $4 million. According to Mary Ellen Schull, business man­
ager for the Goldendale School District, the primary source of revenue for the 
district has been the property tax, supplemented with state education payments 
of $2,055/student. 
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Social Organization and Well-Being Characteristics. Klickitat County and its 
major community of Goldendale are fairly homogeneous in terms of ethnicity and 
culture. The area does not appear to be complex in economic and political 
structure, with the underlying dynamic of local activities being one of cooper­
ation instead of competition. Employees of the major firms (notably the alu­
minum reduction plant), the professions, and the business community are active 
in the area's various volunteer associations. Outside of the high rate of 
unemployment, other standard statistical indicators of social well-being (e.g., 
crime, divorce, infant mortality) do not show unusual levels of social problems 
and disorganization. 

2.2.2.3 Wasco County and the Community of The Dalles 

Wasco County is situated in north central Oregon. The county is bounded by the 
Columbia River to the north, the counties of Hood River, Clackamas, and Marion 
to the west, Jefferson County to the south, and Wheeler and Sherman Counties to 
the east. Approximately half of the state's largest Indian reservation, Warm 
Springs, lies within the southwestern part of Wasco County. The description of 
the affected environment for the Martin Marietta plant focuses on Wasco County 
and the community of The Dalles, where the Martin Marietta aluminum reduction 
facility is located. 

Economic Characteristics. Economic growth in Wasco County has been fostered by 
resource development in agriculture, fisheries, and forestry. Processing 
industries (i.e., fruit packing and canning, fish processing, wheat milling, 
and wood preserving) have helped to diversify the local economy_ Historically, 
the economic importance of The Dalles has been as a governmental and trading 
center. In recent times, the local economy has been stimulated by the con­
struction of major federal projects and large-scale manufacturing plants. The 
city continues to be an important service and retailing center for the region 
and serves as the governmental center for the county. Its economy is still 
resource-dependent, even though the fish packing plant and the wheat milling 
company have since ceased operations. Fruit packing and wood preserving are 
still major industries in the area. 

According to the State of Oregon's Employment Division, the Wasco-Sherman Labor 
Area had an 1984 average of 12,470 persons in its labor force. Of this labor 
force total, 12.3% was unemployed, compared to the state's average unemployment 
rate of 9.4%. Unlike the state, employment in Wasco-Sherman Counties has not 
returned to its level prior to the 1980-1982 recession. Although state employ­
ment grew over 21% between 1970 and 1982, total employment in the county 
actually declined by nearly 5% between 1980 and 1982. Most of the broad indus­
trial sectors experienced an employment loss during this period, especially 
durable manufacturing. 

Wage and salary employment in Wasco County is dominated by government (21.3%), 
services (20.7%), retail trade (18.5%), and manufacturing (15.3%). In terms of 
employment, the county's economic structure is changing from a goods-producing 
economy to a service-related one. Between 1970 and 1982 employment in the 
services sector grew by nearly 75% while employment in the wholesale and retail 
trades grew by 37%. Location quotients, a common measure of the economic 
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structure of a local area, were calculated for Wasco County; the economic base 
for the county was determined to be agriculture, retail trade, services, and 
government. All of these sectors had 1982 employment location quotients of 
over 1.00, indicating that the county specializes in providing goods and 
services (and hence exports a portion). 

Total personal income in Wasco County grew by 33.6% over the twelve-year period 
1970-1982. This growth is largely attributable to the substantial increase in 
property income and transfer payments. Per capita real income grew over 20% 
during this period, from $3,608 in 1970 to $4,339 in 1982. This real income 
growth in the county was nearly twice that of the state's. For 1982, major 
sources of personal income in the county were durable manufacturing (12.4%), 
services (10.2%), state and local government (8.4%), and retail trade (7.6%). 

During the ten-year period 1972-1982, retail sales declined by 6% in real 
terms. The Dalles is the area's major retailing center, accounting for 95% of 
the county's total retail sales. Trade area capture, a measure that describes 
the number of customers retailers draw into the locale to purchase a given set 
of retail goods and services, has grown over 15% in The Dalles between 1972 and 
1982. The aggregate trade area capture estimate for The Dalles indicates the 
city's dominance as a retailing center, drawing more than 2.4 times its resi­
dent population. 

Since the loss of the area's major employer--the Martin Marietta aluminum 
reduction plant--the city has become more active in promoting economic devel­
opment. For instance, the city recently passed a $4.5 million bond issue to 
develop 114 acres along the river for industrial use. The parcel will allow 
the city to broaden the economic scope of its port facility. 

Demo~raehic Characteristics. The population of Wasco County increased from 
20,1 3 1n 1970 to 21,732 in 1980, a modest growth rate of 7.9% compared to 
overall growth for the state of 25.9%. The proportion of minorities in the 
county is similar to that of the state; about 95% of the population is white. 
Compared to the state, Wasco County has a high percentage of Native Americans 
(2.8%) which can be attributed to the presence of the Warm Springs Indian 
Reservation within the county. 

The Dalles is the largest incorporated city in the county with a 1980 popula­
tion of 10,820 persons. The city, which accounts for nearly half of the 
county's 1980 population, grew by only 3.8% during the previous decade from a 
1970 population of 10,423 persons (Bureau of the Census 1973 and 1982b). 

Housing Characteristics. Total housing stock in Wasco County in 1980 was 8,925 
units, of which 70.3% were single family dwellings and 68.4% were owner­
occupied. In 1980, there were 4,681 housing units in The Dalles. Three­
fourths of these units were single family dwellings and nearly two-thirds were 
owner-occupied. Nearly 40% of the housing stock in The Dalles was constructed 
before 1940, making its age nearly twice that of the state average. 

Growth in the housing market in Wasco County was moderate during the 1970s, as 
compared to the substantial surge in building during the previous decade. The 
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residential growth during the 1960s was attributable to a series of major con­
struction projects, including the John Day Dam and The Dalles Dam, Celilo Con­
verter Station, the Interstate 84 highway, and the aluminum reduction plant in 
nearby Goldendale, Washington. 

According to the Census of Housing, the median value of single family dwellings 
in The Dalles for 1980 was $49,600 (Bureau of the Census 1982a). Court 
Assessor Herb Crook, Jr., estimated that the assessed value of houses in The 
Dalles in 1985 had declined an average of 15%; the decline is partly attribut­
able to the recent closure of the Martin Marietta plant. Other figures, 
provided by local realtor Elt Fadness, indicate a recent slump in the local 
housing market; these figures include the high number of houses on the market 
(325 listings in June 1985) and repossessions (35 homes as of June 1985). 

Land Use Characteristics. The Martin Marietta aluminum reduction plant is 
located between Interstate 84 and the Columbia River in an unincorporated area 
west of and contiguous to The Dalles city limits. The east-west line of the 
Union Pacific railroad system runs along the southern edge of the property. 
The area where the smelter is located is predominantly zoned for heavy industry 
and is generally open and undeveloped. The city recently passed a $4.5 million 
bond issue to develop 114 acres of Port-owned land adjacent to the Martin 
Marietta plant for industrial uses. This land parcel would be part of the Port 
of The Dalles expansion plan. Aside from the prime industrial land located in 
the vicinity of the Martin Marietta plant, a large area east of the city's cen­
tral business district is zoned for heavy industrial use. In all, 351 acres 
have been designated for industrial uses within the city's urban growth 
boundary. 

The city of The Dalles last adopted a comprehensive land use plan in early 
1983. Recommendations pursuant to the plan were adopted to encourage land 
intensive commercial enterprises to relocate near the shopping center on the 
west side of the city; to encourage commercial expansion in the north portion 
of the downtown core area; and to encourage industrial development of the 
114-acre parcel of Port-owned land. 

Public Sector Characteristics. Wasco County is governed by a county commission 
headed by three elected commissioners. The 1985 fiscal year budget for Wasco 
County was $11.5 million. Major sources of county revenue include property 
taxes, intergovernmental transfers, and various user fees. According to 
Herb Crook, county assessor, Wasco County was recently successful in passing a 
one year special operating levy for the 1986 fiscal year authorizing the county 
to levy outside its constitutional limits for financing operations. The levy 
of $978,400 was necessary to fund the operations of the county in addition to 
its present tax base of $1.5 million, which has been inadequate to meet the 
operational needs of the county for some years. 

The city of The Dalles has a council/city manager form of government, with an 
elected mayor and six-member council. The city had a budget of $9.6 million 
with 90 employees during the 1985 fiscal year. Although The Dalles has not 
needed to pass a. special bond issue for supplemental operating revenues during 
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the last two years, the city was recently successful in passing a one-year 
operating levy of $199,700 outside its tax base to provide city services in 
fiscal year 1986, according to Herb Crook, county assessor. 

There are two school districts within the city of The Dalles, #9 and #12. The 
western portion of The Dalles, including the Martin Marietta plant property, 
lies within the boundaries of the Chenowith School District (#9). The average 
enrollment for this school district in 1985 was 889 students. According to 
School Superintendent Frank Dummer, the school district has been forced to lay 
off staff because a property tax appeal by Martin Marietta has substantially 
reduced the school budget. The Chenowith School District had one of the 
highest tax rates ($22.20 per $1,000 of assessed value) in the state of Oregon 
during fiscal year 1982. During the late 1960s and 1970s, the Martin Marietta 
property represented over half of the school district's tax base. Currently, 
that same property represents only 6% of the district's tax base. 

Social Organization and Well-Being Characteristics. The recent closure of the 
Martin Marietta plant and subsequent decline in economic activity and loss of 
population have affected the social conditions in the area. The other notable 
event in the recent history of the area has been the arrival of the Rajneesh 
community in the southeastern edge of the county. Historically, Wasco County 
was quite ethnically and culturally homogeneous. The arrival of the Rajneesh 
in 1984 and the establishment of that community in what used to be called 
Antelope has generated considerable conflict and concern among long-time county 
residents. Local officials expressed concern over the potential negative 
effect that the Rajneesh act~yities might have on business and industrial 
recruitment for the county •. ;.:; 

The underlying dynamic of local activities appears to be influenced to a con­
siderable degree by cooperation, especially after the recent closure of the 
Martin Marietta aluminum reduction plant. Members of the business community 
and the professions are active in the community of The Dalles. The area sup­
ports a large number of active volunteer associations. Other than the high 
rate of unemployment, available statistical indicators of social well-being 
(e.g., crime, divorce, and infant mortality) do not show unusual levels of 
social disorganization and problems. 

2.2.3 The Upper Columbia 

The only aluminum smelter located on the Upper Columbia is the Aluminum Company 
of America's (Alcoa) plant near Wenatchee. The location of the plant in rela­
tion to the rest of the Northwest aluminum smelters is shown in Figure 3.1 of 
Chapter 3. 

2.2.3.1 Plant Characteristics 

The location of the Wenatchee Plant on the Columbia River southeast of 
Wenatchee is shown in Figure 3.12 in Chapter 3. The Alcoa plant near Wenatchee 
went into production in 1952. It consists solely of smelting works and has a 
production capacity of 205 metric tons of ingots per year. There are five pot­
lines, all of which were operating in June 1985. In contrast to other aluminum 
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smelters in the Northwest, the Alcoa Wenatchee plant receives a sizeable 
portion of its power from non-BPA sources. Two potlines run on power from the 
Colockum Transmission Company, a wholly owned subsidiary of Alcoa, and the 
remaining three potlines operate on BPA power. The primary market for the 
plant's production includes other Alcoa facilities, outside traders, and 
exports, the latter of which has ranged from between 20% to 40% of total sales. 
Employment at the plant peaked in the late 1960s and early 1970s when the fifth 
potline was added, reaching a level of 1,200 to 1,400 employees. Since then 
employment has fluctuated. Between 1980 and 1982, two production cutbacks 
occurred because of interruptions of electrical power supplies. In September 
1981 one potline was shut down, another in December 1981. These remained out 
of production until March and April of 1983. As a result of this production 
cutback in 1981, approximately 100 to 150 workers were laid off. According to 
Phil Bussey, Alcoa public relations manager, attempts to streamline the produc­
tion process to reduce costs have also lowered the number of workers needed to 
operate the plant. Since 1984 plant employment has been stable at approxi­
mately 950 to 1,000. 

2.2.3.2 Chelan County and the Community of Wenatchee 

Economic Characteristics. The primarily agricultural economy of Wenatchee and 
its environs was altered when Alcoa built an aluminum smelter near the com­
munity after World War II. Substantial in-migration followed and retail and 
service industries grew. The orchards and the aluminum smelter became the eco­
nomic base, with a general network of supporting enterprises heavily dependent 
on one or the other of the two primary industries. The town of East Wenatchee, 
in Douglas County, lies just across the Columbia River from Wenatchee and is a 
social and economic extension of Wenatchee. 

Nonfarm proprietors in Chelan County have gradually increased to outnumber farm 
proprietors. Fairly even in numbers in 1970, by 1980 there were 1;868 farm and 
2,057 nonfarm proprietors. Although Alcoa's proportion of total employment 
within the nonfarming sector decreased between 1970 a~d 1982, aluminum produc­
tion, along with related enterprises, is an important employer and source of 
income. According to Alcoa plant representatives, average income of an Alcoa 
plant worker is $30,000 to $35,000 per year plus benefits, making those jobs 
particularly important to the economy of the region. 

The resident civilian labor force in Chelan and Douglas Counties stood at 
37,040 in 1980, dropped to 34,690 in 1981, and then gradually increased, to 
38,100 in 1984. Unemployment in the two-county area has consistently been 
higher than state levels since 1980. Peak unemployment of 16.1% in 1982 corre­
sponded to the shutdown of two Alcoa potlines. For the five years from 1980 
and 1984 the lowest unemployment figure was 11.3% in 1980, and in 1984 it was 
12.7%. 

Other indicators of economic health show a general condition of economic growth 
during the 1970s, although this upward trend drops and, in some cases, reverses 
between 1980 and 1982 (most recent figures available). This pattern is found 
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for Wenatchee and for Chelan County in general with respect to amount of retail 
sales and total personal income. Retail sales in Douglas County did not show 
the same decline, although total personal income did. 

Local officials indicate a general improvement in retail trade and services in 
the area when the Alcoa plant returned to full operation in 1984. The need to 
diversify has become apparent. The orchard industry faces challenges from both 
domestic and foreign competition as well as from the ever-present hazard of 
crop-damaging weather conditions. Heber Kennedy, local official, stated that 
there are plans to attract more tourists and light manufacturing industries in 
an attempt to offset downturns in either or both the orchard and aluminum 
industries. 

oemolra~hic Characteristics. Chelan County as a whole grew from a population 
of 4 ,3 5 in 1970 to 46,500 in 1983, but Wenatchee itself had a net increase of 
only 238 between 1970 and 1983. The city actually experienced a net loss of 
107 between 1980 and 1983. 

The proportion of minorities in Chelan County and in Wenatchee has remained 
considerably lower than for the state as a whole. County and city figures for 
the period 1970 to 1983 indicate the population to be over 96% white. The 
largest minority population in both the county and the city is Hispanic. The 
number of Hispanics grew during the 1970s from less than 400 to a 1983 level of 
1,670 for the county as a whole, with 381 (23%) of the total group living in 
Wenatchee in 1983. 

While the proportion of persons in the school age categories declined between 
1970 and 1980, the percent of those age 65 and over increased in Chelan County 
and in Wenatchee. The percent of the Wenatchee population that is elderly 
(18%) greatly exceeds that of the state as a whole (10%). 

Housing Characteristics. Chelan County has a total housing stock of about 
23,636 (1984); of this, about 7,832 (33%) is in Wenatchee. The increase in 
housing stock between 1980 and 1984 was greater for the county than for 
Wenatchee (6% versus 2%). In 1980, housing units in Wenatchee were somewhat 
less likely to be owner-occupied than for the county or the state as a whole 
(56% versus 65% and 66%, respectively), and Wenatchee housing was somewhat more 
likely to be single-family than for the state as a whole (73% versus 69%). 
About 30% of the housing in Wenatchee was built before 1940. 

Median housing values in 1980 were lower in this region ($48,500 for the 
county, and $45,100 for Wenatchee) than the statewide average ($60,700). 
According to Heber Kennedy, the current housing market is tight because of 
recently lowered interest rates. 

Land Use Characteristics. Most of Chelan County is located in Wenatchee 
National Forest, and much of the land is characterized by mountainous, timbered 
terrain. According to Jim Lynch and Heber Kennedy, local officials, residents 
value the pastoral character of the area and wish to preserve it. As a result, 
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there is little space available or zoned for heavy industrial manufacturing. 
Current planning emphasizes tourism, retail, and perhaps light manufacturing 
developments. 

The Alcoa plant and a related metals industry, KBI, lie in an industrial zone 
in the unincorporated town of Malaga. Converting an aluminum smelter to 
another use is difficult. However, it is likely that at least two potlines 
will continue to operate on non-BPA power under foreseeable circumstances. 

Public Sector Characteristics. The city government of Wenatchee consists of a 
mayor and three. commissioners. According to Mayor Jim lynch, Wenatchee's fis­
cal condition is considered to be stable at the present time. In the past few 
years, through a policy of fiscal conservatism, the city has decreased its 
budget by $3 to $4 million to $13 million. The accumulated reserve has been a 
vital source of fiscal stability. The present size of the of municipal govern­
ment is between 160 and 210 full-time equivalent employees. In past periods of 
economic downturn, the city government has not been forced to cut back its 
employment to any great degree, with normal attrition and retirement accom­
plishing the necessary reductions. 

The public schools in the Wenatchee area have experienced a somewhat declining 
enrollment in the last eight years, similar to that for other districts in the 
state and in the nation. Bond issue measures on the ballot were defeated in 
1976, 1978, 1984, and 1985, leading to problems with operational and main­
tenance funds, and with planning for capital expenditures. Wenatchee Valley 
College, a community college located in Wenatchee, is funded predominantly from 
state sources. 

Significant staff reductions also have resulted from these budget problems. 
Some recent special levies have passed by substantial margins, but teacher and 
administrator salaries in the district continue to be below average. Alcoa is 
a substantial contributor to the school district through tax revenues. Fur­
thermore, Alcoa makes a variety of educational and cultural contributions, 
including sponsorship of special events for the community, and a scholarship 
program for the continuing education of public school teachers and for sending 
local students to college. 

Social Organization and Well-Being Characteristics. Most of the population in 
Wenatchee and East Wenatchee are of Western European descent, and the residents 
of the area generally have a strong affiliation with their community. Accord­
ing to the mayor, Jim lynch, Alcoa is viewed as an important contributor to the 
lifestyle of the community through its sponsorship of cultural and civic activ­
ities. The town is characterized by the mayor as having a relatively high 
level of participation in voluntary/civic organizations. The small Hispanic 
minority in the community is generally associated with orchard work and is not 
well-integrated into the social or economic life of the community. At the 
present time there are approximately 5,000 recipients of social and welfare 
benefits served by the Department of Social and Health Services office. The 
majority of these recipients are elderly, disabled, or members of minority 
groups. 
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2.2.4 The Puget Sound Area 

The Puget Sound area contains two aluminum smelters, the Kaiser Company plant 
in Tacoma, Washington, and the Intalco plant near Ferndale and Bellingham, 
Washington (see Figure 3.15 in Chapter 3). 

2.2.4.1 Plant Characteristics 

Kaiser Aluminum Company - Tacoma Plant. The location of the Kaiser smelter is 
shown in Figure 3.16 in Chapter 3. The plant was built in 1942 by the federal 
government as part of the war effort and was purchased by Kaiser in 1947. 
Kaiser has expanded the facility, almost doubling production capacity to 81,000 
tons per year. However, shortly after the modernization, the plant was shut 
down for economic reasons, and remained closed for six years. The plant has 
three production potlines, with 400 cells. Kaiser obtains its alumina from 
Australia. 

The plant reached its peak work force level in 1981, when 475-500 workers were 
employed. Average annual employment at the plant declined from 475 workers in 
1982 to 387 in 1983 and then increased to 398 in 1984. In summer 1985, Kaiser 
announced that it was curtailing operations at the Tacoma facility and reducing 
production by 20% (to 61,000 tons) by closing one potline. This curtailment 
resulted in the layoff of 75 workers, and reduced the work force at the Tacoma 
facility to 323 workers. 

According to Susan Stones, a plant official, the 1981 payroll for the Kaiser 
Tacoma facility was $18.8 million. This increased to $20.0 million in 1982, 
then declined to $19.54 million in 1983 and $19.51 in 1984. Local purchases by 
the plant, including freight and electricity (from both the local utility and 
BPA), increased from $21.82 million in 1981 to $37 million in 1982, $45.63 
million in 1983, and $47.48 million in 1984. In 1981 and 1982, Kaiser made 
capital investments in the Tacoma facility (including environmental upgrading 
expenditures) of $16.95 million and $3 million, respectively. In 1983 and 
1984, capital investment and environmental upgrading expenditures declined to 
$1.17 million and $1.60 million, respectively. Total state and local taxes 
paid by Kaiser on the Tacoma facility were $1.5 million in 1981, $1.42 million 
in 1982, $1.70 million in 1983, and $1.84 million in 1984. 

Intalco Aluminum Corporation - Ferndale Plant. The Intalco aluminum plant in 
Ferndale, Washington, was built in 1966 as a shared venture among three firms 
from the United States and France. Intalco is now a wholly owned subsidiary of 
Alumax, and the Ferndale plant is considered to be one of the most efficient, 
as well as the largest, aluminum reduction facility in the United States 
(Community Profile, December 1983). The plant produces about 280,000 tons of 
aluminum annually. The location of the plant in Whatcom County is shown in 
Figures 3.15 and 3.18 of Chapter 3. 

In spring 1985, 1,242 workers were employed at the Intalco plant, approximately 
the same number employed at the plant (average 1,250 workers) over the preced­
ing five years. According to a survey of plant workers conducted for a trans­
portation study in Whatcom County, about 38% of the Intalco employees live in 
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the city of Bellingham, 32% in Ferndale, 9% in Lynden, 7% in Blaine, 5% in 
Custer, 5% in Everson, 1% in Sedro Woolley (Skagit County) and 3% in other 
areas. In 1985, approximately 92% of the Intalco workers were white, 4% were 
Hispanic, 2% were Native American (principally Lummi), and less than 2% were 
Southeast Asian (and other). Ninety-nine percent of the approximately 1000 
production workers were male, while about 33% of the nonproduction workers were 
male. The average age of the Intalco workers was about 40 years, with most 
workers cl ustered withi n a fai rly narrow age range. The pl ant has no hi story 
of major fluctuations in work force due to variations in production levels. 

According to James Frederick of Intalco, average annual pay per employee at the 
Intalco plant in 1985 was $30,542. Total annual payroll from the plant in 1985 
was estimated to be about $38 million. About $47 million in purchases were 
made annually by the plant in the Pacific Northwest, excluding the $95 million 
paid for electricity. Approximately 45% ($21 million) of the purchases were 
made in Whatcom County. In addition, the plant pays approximately $11.4 
million annually in freight costs, $5 million for natural gas purchases, and 
$4.9 million in state and local taxes. 

2.2.4.2 Pierce County and the Community of Tacoma 

Economic Characteristics. Throughout the area's history, Pierce County and 
Tacoma have been influenced by the wood and paper products industry, shipping 
and shipbuilding, primary metals and chemical manufacturing, and the military. 
The major nongovernmental employers in the county in 1985 included Weyer­
haeuser, whose headquarters are located near Tacoma, 2,355 employees; Multicare 
Medical Center, 2,200 employees; Safeway Stores, Inc., 1,900 employees; Tacoma 
Shipbuilding Co., 1,600 employees; St. Joseph's and Good Samaritan Hospitals, 
together employing 2,665; and Puget Sound National Bank, 1,350 employees. In 
addition, in 1985 the federal government and military accounted for over 31,000 
jobs and an estimated 5,590 workers commuted outside the county to jobs with 
the Boeing Company. (Tacoma-Pierce County Chamber of Commerce 1985). 

According to State Employment Security figures, total average employment in 
Pierce County increased from 164,400 workers in 1980 to 172,810 in 1984, 
although employment fell below 1980 levels in 1981 and 1982. Unemployment in 
the county was 7.9% in 1980; 9.2% in 1981; 12.5% in 1982 (as the labor force 
increased faster than employment); 12.1% in 1983; and 10.4% in 1984 (Washington 
State Employment Security Department 1985). 

Although total employment by place of work in Pierce County grew by 8.1% 
between 1970 and 1982, wage and salary employment declined from 169,690 workers 
in 1970 to 156,822 in 1975 and again in 1977 to 164,305 before rising to 
179,585 in 1982. Between 1975 and 1982, employment 'in manufacturing increased 
by 1,442 jobs, 1,360 of which were in the durable manufacturing sector. During 
this same period, employment in the retail sector increased from 21,585 to 
26,048 and employment in the government sector increased from 65,117 to 
68,913. During this same period, the number of retail establishments in Tacoma 
declined (from 1,467 to 1,436), although total retail sales increased slightly 
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(from $439.5 million to $453.3 million 1972 dollars). Total personal income in 
Pierce County has declined from 100.7% of the state average in 1970 to 90.8% in 
1975, 89.8% in 1980, and 89.3% in 1982 (Bureau of Economic Analysis 1984b,c). 

Tacoma and Pierce County are currently facing the loss of significant numbers 
of jobs, payroll, and tax revenues as a result of the closing of the American 
Smelting and Refining Company (ASARCO) smelter, reductions in work force (and 
possible shutdown) at Tacoma Shipbuilding, as well as the overall reduction in 
the timber and fishing industries. A task force has been formed (comprised of 
representatives from industry; county, city, and state governments; and volun­
tary organization) to address the problems created for the community and the 
workers displaced by the ASARCO shutdown. Mayor Doug Sutherland and other com­
munity officials indicated that it would be increasingly difficult to place 
additional unemployed blue collar workers in the future, as appropriate posi­
tions are becoming saturated. 

Demographic Characteristics. The 1984 estimated population of Pierce County 
was 514,600; 159,400, or 31.0% of the total county population, resided in the 
city of Tacoma. Between 1980 and 1984, the proportion of the county population 
living in incorporated areas decreased slightly (from 43.9% to 42.1%). Between 
1980 and 1984, Pierce County experienced a growth in population of 28,933 per­
sons. During this same period, the population of Tacoma grew by 4,819 persons, 
an increase of 3.1% over the 1970 population of 154,581 persons (Washington 
State Office of Financial Management 1984). 

Housing Characteristics. From 1980 to 1984, the number of housing units in 
Pierce County increased by 6.9% from 187,432 to 200,413. The housing mix in 
Pierce County in 1980 was similar to that in the state, with a slightly higher 
proportion of single family and multiple family units and a slightly lower pro­
portion of mobile homes. In 1984, there were an estimated 70,706 housing units 
in the city of Tacoma, an increase of 2,947 over 1980 levels. The housing 
stock in Tacoma in 1980 showed a greater proportion of multiple family units 
(30.9% of year-round stock) than in the county or the state, a lower proportion 
of mobile homes (0.2% of year-round stock), and a higher proportion of homes 
constructed prior to 1940 (36.2% of occupied units). In 1980, 63.4% of occu­
pied units in Pierce County were owner-occupied, a higher proportion than in 
Tacoma (58.7% of occupied units). According to lyn Eddinger of the Board of 
Realtors, the real estate market (both residential and commercial) was strong, 
though varying by neighborhood, with much of the growth occurring in the 
county, particularly in the area between Tacoma and Puyallup. 

land Use Characteristics. The Kaiser Tacoma plant was established in 1943; 
city and county land use and zoning plans developed since then have taken into 
account Kaiser's pre-existing use of the land. The Port of Tacoma has land use 
planning responsibility for much of the Port industrial area on the waterways 
of Commencement Bay where the Kaiser plant is located. This area is about 
eight square miles; industrial use (both heavy and light) predominates. Com­
mercial land uses are scattered throughout the area, with the heaviest concen­
tration along Highway-99 and Interstate-5. The limited residential use of land 
in this area, including both single and multiple family dwellings, is also con­
centrated along Highway 99 and in the small city of Fife, straddling 1-5 and 
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extending south. There is no recreational land within the Port industrial 
area. According to William Bailey, city planner, and William Kittrell, real 
estate director for the Port, the Kaiser site would remain zoned heavy indus­
trial, with the level of plant operation having no significant effect on land 
use patterns in the area. 

Public Sector Characteristics. In addition to the county, school district, and 
municipal governments, Pierce County and Tacoma are served by the Port of 
Tacoma, and the Puget Sound Council of Governments. Pierce County passed a 
home rule charter in 1980 that established an executive-council form of govern­
ment. The legislative body of Pierce County is the County Council, composed of 
seven members each elected from one of the county's seven districts. The total 
annual budget for Pierce County increased from $140.5 million in 1980 to $145.9 
million in 1985. Total assessed valuation in Pierce County increased from $6.1 
billion in 1980 to $13.3 billion in 1985. Property, sales, and road taxes 
contributed the largest portion of tax revenues, (estimated at $16.4, $11.4, 
and $3.2 million, respectively, in the 1985 budget), with delinquent tax 
penalties, state and federal grants/revenue sharing/intergovernmental trans­
fers, court fees and fines, and investment interest the other largest contribu­
tors. In 1985, property taxes were expected to contribute 40.4% of total 
county general fund revenues, with sales taxes accounting for an additional 
20.2% (Pierce County 1984). 

Tacoma has a council-manager form of government and operates according to a 
city charter adopted in 1952. The city manager, the chief executive of the 
city, is appointed for an indefinite term by the city council. The total 
annual budget for the city of Tacoma increased from $287.9 million in 1983 to 
an estimated $397.7 in 1985. The total general fund expenditures for these 
years was $62.8 million and $74.7 million (estimated). In the 1985 general 
fund budget, retail sales tax revenues account for $16.4 million (21.9%) of 
total expected revenues, business taxes for 24.3%, utility taxes for 17.4%, and 
property taxes for 12.8%. Personal services accounted for $39.2 million 
(52.4%) of the estimated $74.7 million expenditures for 1985. Contributions to 
other funds (22.7%) and supplies and services (15.0%) accounted for the next 
largest expenditures (City of Tacoma n.d.; City of Tacoma 1983). 

The Kaiser facility is located within the Port of Tacoma's Commencement Bay 
Terminal Industrial Development District; use of the Port facilities is essen­
tial to Kaiser operations. According to local and Port officials, for the past 
10 years the Kaiser Aluminum has imported an average of 500,000 short tons of 
materials through the Port, generating about 25,000 hours of work for long­
shoremen and other Port-related workers. The Kaiser group pays an estimated $1 
million in Port costs per year. 

Social Organization and Well-Being Characteristics. Tacoma has undergone a 
regeneration during the 1980s after suffering employment and population decline 
during the 1970s. The most visible signs of this revitalization are the Tacoma 
Dome, a $44 million facility, and the downtown rehabilitation and growth pro­
grams. Construction of the new Tacoma Center, including the 328-room Sheraton 
Tacoma Hotel (the first new downtown hotel built in Tacoma in 60 years) and the 
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highway connecting Interstate-5 and downtown are considered a reflection of the 
new, optimistic outlook of the city and a continuation of the improvements that 
contributed to Tacoma's selection as an All-American city in 1984. 

The new outlook is associated with a transition of industrial activity from the 
oldline mills and smelters to the service sector, especially support services 
for maritime activities. Community officials and developers believe this 
emphasis on, and the recent success of, the service sector in Tacoma has sof­
tened the impact of decline in the heavy industrial sector over the last sev­
eral years and has resulted in a decline in the relative importance of blue 
collar employment in the community. 

The persistently high unemployment levels, at least through 1982, and the 
uncertainty in the heavy industrial sector of the economy indicate that the 
recent prosperity has not been equally distributed to all county residents, and 
suggest that blue collar workers and their families may have continuing diffi­
culty in the area. Nevertheless, in aggregate, the county's turnaround and 
recent growth trends are generally considered to be positive indications of 
increased ability of community resources to respond to social problems and 
individual needs. 

2.2.4.3 Whatcom County and the Communities of Ferndale and Bellingham 

Economic Characteristics. Historically, the economy of Whatcom County has been 
based on mining (coal in Bellingham), fishing, agriculture, and forestry. 
During the 1960s, this historical pattern was altered with the dramatic expan­
sion of the local state college into a regional university with 10,000 students 
(Western Washington University), and the development of the Cherry Point indus­
trial area with three primary employers: Inta1co, Mobil Oil, and ARCO. In 
addition, the growth of the lower mainland area of British Columbia increased 
the market potential for the retail and service sectors of the Whatcom County 
economy. According to Bureau of Economic Analysis data, total employment by 
place of work increased by 12,638 between 1970 and 1980, from 32,359 to 44,997, 
an increase of 39.1%. Much of this increase occurred in the retail trade and 
services sectors, although the manufacturing and state and local government 
sectors also showed considerable growth (Bureau of Economic Analysis 1984b). 

The economy of Whatcom County was adversely affected by the national recession 
of 1981-1982. Total employment by place of work (Bureau of Economic Analysis 
1984b) declined between 1980 and 1982. According to state employment security 
data, the total civilian labor force in Whatcom County declined from 48,980 in 
1980 to 47,060 in 1981, while total average employment dropped from 44,000 to 
41,810 and the unemployment rate increased from 10.2% to 11.2%. Although the 
downward trend in employment reversed in 1982 when the civilian labor force 
increased to 48,839 and total average employment increased to 42,470, the unem­
ployment rate continued to rise, reaching an average 13.0% in 1982. By 1984, 
continued employment growth had reduced the unemployment rate slightly, to 
11.0%, although the county level was still above the state average of 9.5% 
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(Washington State Employment Security Department 1981-1985). In 1982, per 
capita income in Whatcom County was 84.5% of the state average, down from 85.0% 
in 1980 and 91.5% in 1970 (Bureau of Economic Analysis 1984b,c). 

In 1983, eight private sector employers with more than 200 employees were 
located in the county: Intalco, Georgia-Pacific, ARCO, Mobil, Bellingham Cold 
Storage, Puget Sound Power and Light, Mt. Baker Plywood, and Chris Craft. 
Intalco is the largest employer in the county accounting for about 3% of the 
total jobs in the county in 1982 and nearly 6% of all wages paid in the county. 

Demographic Characteristics. During the 1970s, the population of Whatcom 
County grew faster than the state of Washington (30.2% increase compared to 
21%). In 1980, the population of Whatcom County was 106,701 persons. In 1983, 
the population of the county had risen to 112,100, with 68% of the increase 
resulting from migration (compared to 50% in the state as a whole). In 1980, 
the population of Bellingham and Ferndale was 45,794 and 3,855, respectively. 
The total percentage of the population composed of nonwhites is lower in 
Whatcom County than in the state as a whole. The major minority group in 
Whatcom County is Native American (3.3%), followed by Spanish (2%) and Asian 
(1.1%). During the 1970s and 1980s population grew faster in the unincorpo­
rated areas of the county than in the cities (Bureau of the Census 1983a and 
1982d; Washington State Office of Financial Management 1984). 

Housing Characteristics. In 1984, total housing stock in Whatcom County was 
50,390 units, of which 70.1% were single family units, 21.1% were multiple 
family units, and 8.9% were mobile homes. In 1980, total housing stock in the 
county had been 47,479 units. In 1984, the total housi ng stock in Belli ngham 
and Ferndale was 20,238 and 1,835 units, respectively, 62.3% and 66.0% of which 
were single family units (Bureau of the Census 1982a; Washington State Office 
of Financial Management 1983b, 1984). According to Whatcom County Real Estate 
data, the average price of houses sold has decreased since 1980, reversing a 
trend of increasing sale prices that prevailed throughout the 1970s (Whatcom 
County Real Estate Research Report 1980-1984). 

Land Use Characteristics. The Cherry Point industrial area (approximately 
6,000 acres) is designated heavy impact industrial. Local government officials 
and economic development professionals agree that this zoning is appropriate 
and that it will remain in effect. The state recently refused Chicago Bridge 
and Iron and Kiewit Construction Company permits for new industrial projects in 
the Cherry Point area on the grounds that they did not conform to the require­
ments of the Washington State Shoreline Management Act of 1971 and would cause 
unacceptable environmental impacts on the area. The Cherry Point-Ferndale area 
is one of ten subareas into which Whatcom County was divided by the Planning 
Commission. A comprehensive plan for the county was adopted in 1970, and for 
the Cherry Point Subarea in 1981. The subarea encompasses approximately 63 
square miles, excluding the city of Ferndale; it contains land in a number of 
zoning districts, ranging from the 6,000 acres of heavy impact industrial to 
large rural and agricultural zones, and includes light impact industrial and 
urban residential areas. 
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Public Sector Characteristics. Whatcom County passed a home rule charter in 
1978, replacing the commissioner form of government with a full-time, nonparti­
san, elected county executive and a seven-member, part-time county council. 
Because of restricted revenue sources, the number of county employees has been 
reduced from about 700 in 1979 to 475 in 1985. In 1985, the assessed value of 
the Intalco plant was about $116 million, roughly 2.7% of the county total. In 
1985, Intalco paid about $1.45 million in property taxes to the county. 

The city of Bellingham has an elected mayor and seven elected council mem­
bers. Ferndale has a city manager, an elected mayor, and a six-member city 
council. In 1985, the total general fund revenues for Bellingham were 
$16.6 million. Major sources of funds included local sales taxes ($2.1 mil­
lion), business and franchise taxes ($2.4 million), and property taxes ($2.4 
mi 11 ion) • 

According to Dr. Dennis Peterson, Ferndale school superintendent, the Ferndale 
school district includes Cherry Point and the Intalco plant, which constitutes 
over 16% of the district's tax base. During the past seven years, the district 
added $12 million of capital facilities and property in anticipation of stable 
or growing enrollment. 

According to Don Fleming of the Port of Bellingham, the Port is governed by an 
elected three-member board. In 1984, 180,000 of the 500,000 tons of material 
handled at the main terminal shipping facility in Bellingham were Intalco alu­
minum, with about 68% of the total 30,000 work hours at the terminal devoted to 
aluminum handling. 

Social Organization and Well-Being Characteristics. Although Whatcom county is 
not highly diversified economically or ethnically, the presence of a substan­
tial number of Native Americans, primarily the Lummi whose reservation borders 
the Cherry Point industrial area, and the large number of Western Washington 
University students, increase the complexity of the county's social organiza­
tion. In addition, Whatcom County's role as a second home and recreational 
area, and increasingly as a retail trade source for residents of Vancouver and 
Victoria, British Columbia, and Seattle, Washington, have influenced the orien­
tation and priorities of Whatcom County residents. Noted for its natural 
beauty, as well as for the economic potential of its natural resources, the 
area has attracted a substantial number of residents by its amenity values, and 
has acquired a reputation for the strong environmentalist orientation of a sig­
nificant group of residents. 

Despite the economic difficulties experienced during the early 1980s, a survey 
conducted by Western Washington University in spring of 1980 indicated that 80% 
of Whatcom County residents were very satisfied with the quality of life in 
their community. In this survey, public services were rated as good or excel­
lent, and public officials were considered responsive. Only 20% of respondents 
to this survey favored population growth in the county, while 43% favored 
industrial growth and 77% favored retaining the existing industries in the 
county. (Parametrix 1981.) 
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2.2.5 The Northeastern Washington Area 

Kaiser operates the Mead Plant near Spokane, Washington, the only aluminum 
smelter in northeastern Washington. The location of the Kaiser-Mead plant is 
shown in Figure 3.20 of Chapter 3. 

2.2.5.1 Plant Characteristics 

During World War II the Kaiser Mead plant was owned and operated by Alcoa; the 
federal government purchased the plant in 1946. The Kaiser purchase of the 
Mead plant constituted the beginning of Kaiser Aluminum. The Mead plant con­
tains eight potlines, four of which are currently (June 1985) in operation. 
The plant's peak production period occurred in 1981, with 220,000 tons/yr. Its 
lowest production was in 1982, when six lines were closed. Since 1983 the num­
ber of lines in production has fluctuated. 

Peak employment of approximately 1,850 occurred in 1981, in conjunction with 
the peak production period. Average annual employment in recent years has been 
721 for 1983, 991 for 1984, and approximately 650 at mid-year 1985. 

2.2.5.2 Spokane County and the Community of Spokane 

Economic Characteristics. The Spokane metropolitan area functions as the 
retail and financial hub for Eastern Washington, Northeastern Oregon, Northern 
Idaho, and portions of Western Montana and Southeastern British Columbia, often 
referred to as lithe Inland Empire." Employment opportunities are fairly 
diverse, with services accounting for 28% of wage employment, manufacturing for 
11%, agriculture and mining for 9%, and the public sector 19%, for example. 

Although Spokane grew economically at a fairly steady rate in the 1960s and 
early 1970s, growth has slowed substantially. Some of the apparent decline for 
the city of Spokane is due to an increased development outside the city limits, 
although the picture for the county as a whole is also one of an economic slow­
down, in particular in the early 1980s. Total retail sales for Spokane were 
lower in 1982 than in 1972; there was a similar but less extreme decline in 
overall retail sales for Spokane County. Total personal income for Spokane 
County showed a net increase of 29% between 1970 and 1982, although its general 
upward trend was interrupted between 1980 and 1982 (most recent data). 

Changes in employment by type of workplace indicate a general decline in virtu­
ally all major categories of private enterprise between 1980 and 1982, a rever­
sal of the trend from 1970 to 1980. The major exception is found in the 
services industry, which has maintained its growth trend. Public sector (gov­
ernment) employment also showed continual growth although, when it is broken 
down into civilian and military categories, it is evident that the growth was 
due to an influx of military personnel after 1980, while nonmilitary govern­
mental employment decreased. Although more recent figures are not available 
for retail sales and employment by category, the downward trend may have been 
reversed by a steady increase in the size of the resident civilian labor force 
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beginning in 1982. Between 1980 and 1984, unemployment levels for the resident 
labor force in Spokane County peaked in 1982 at 12.5% and then dropped gradu­
ally to 8.7% in 1984, which was below the state average of 9.5%. 

Although Kaiser currently is operating at about half capacity, with approxi­
mately 650 employees at the Mead smelter and 900 at the Trentwood rolling mill, 
it generally is considered to be one of Spokane's major manufacturing employers 
along with Key Tronic, Hewlett Packard, and ISC. According to Jed Daniel, 
Kaiser Mead plant manager, the Trentwood facility, which uses most of the 
molten metal produced at Mead, has recently made substantial capital improve­
ments and- is considered to be the most modern rolling mill in the country. 

Demoaraphic Characteristics. The 1983 population for Spokane County was esti­
mate to be 348,000, with 170,200, or almost 50%, of the county's population 
residing in Spokane. The population remained fairly stable in the city of 
Spokane between 1970 and 1983 while the county population increased by 21% over 
the same period (Spokane Area Development Council 1984). This growth has taken 
place mainly in the unincorporated areas of the county, with the highest growth 
rates in the areas north of Spokane and directly east. 

Both the city and county have higher percentages of white population than does 
the state as a whole (94% and 95% respectively, versus 91.5%). The two largest 
minority groups are blacks and Hispanics, although neither constituted even 2% 
of the city or county population in 1980. 

On the average the age of the city residents is somewhat higher than for the 
county as a whole. In both Spokane and Spokane County between 1970 and 1980 
the proportion of persons under age 20 declined; there was little change in the 
proportion of age 65 and over. 

Housing Characteristics. As of 1984 there were 143,165 housing units in 
Spokane County, 77,891 of which were in Spokane itself. In 1980 the percentage 
of single family units in Spokane equaled the state average (69%), while a 
higher percentage (76%) of the housing in the county as a whole was single­
family. Owner-occupancy of housing also is somewhat higher for the county than 
in the city, 67% compared to 61.5% in 1980. 

Housing values in the area are considerably below the state average (about 
$42,000 versus $60,700). The median value of a single family dwelling was 
somewhat higher in the county than in the city, which probably reflects the 
generally more recent development outside the city. In Spokane almost 38% of 
the housing was built prior to 1940, while this figure for the county as a 
whole is 26.5% (Bureau of the Census 1983b). 

Home values in general have declined since 1980. According to Dale Strom, 
housing specialist for the City of Spokane, out of approximately 18,000 homes 
put up for sale each year, only 6,000 actually sell. The vacancy rate for 
apartments is just under 5%, but about 800 units that currently are under con­
struction with a federal subsidy may increase that rate. 
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Land Use Characteristics. The Mead plant is situated in an industrial zone 
about three mi 1 es from the north edge of Spokane. It;'s the 1 argest of the 
industries in that area. It is served by rail and is close to state and inter­
state highways. This industrial area is near a large residential zone. There 
are no areas zoned for recreational use in the immediate vicinity of this 
industrial zone. 

Other industrial areas include the valley region along the Spokane River to the 
east of the downtown section. Hewlett Packard and the Trentwood mill are 
located in this zone. The most recent industrial development has been under­
taken in the West Plains area near the airport, where an industrial park is 
being built on what was once a military air field. Water and sewer service 
were extended to this area to facilitate industrial development. 

Public Sector Characteristics. Spokane County is governed by a three-member 
county commission. The county government is organized into departments, with 
department heads reporting to the commissioners. Fiscal resources have been 
relatively stable over the last few years. 

In the city of Spokane, six elected council members and a mayor form the 
policy-making and legislative body. A city manager handles the day-to-day 
operations of the city, using department heads of his selection for community 
services, administrative services, planning and community development, and 
engineering. 

The 1985 municipal budget anticipates revenues and expenditures of about $68.4 
million. The three main sources of revenues are retail sales taxes (21.6%), 
utility taxes (19.8%), and property taxes (16.3%), with cash reserves and 
federal and state shared revenues comprising 20.5% of the city's revenues. 
Financial stability has been achieved through efforts in the past few years to 
cut services and increase automation. 

Although the plant is located in the Mead School District, the majority of the 
children of Kaiser Mead employees attend school in Spokane School District #81. 
District #81 is a municipal corporation organized to provide school services. 
It is run by an independently elected board of directors whose fiscal respon­
sibility includes budget authority and the power to set educational fees, levy 
property taxes, and issue school bonds. District #81 is the second largest 
school district in the state with a total kindergarden through twelfth grade 
(K-12) enrollment in 1983 of 27,368 students. In recent years enrollment has 
been declining, consistent with state and national enrollment trends. Kaiser's 
other tax contributions to the district (i.e., from the Trentwood rolling mill) 
do not represent a particularly large percent of its overall revenue, but 
Kaiser is recognized for other kinds of support. These include supporting levy 
drives, sponsoring an annual awards luncheon to recognize outstanding teachers 
from the area, and helping implement a health benefits management program that 
resulted in substantial savings to the district. 

Social Organization and Well-Being Characteristics. Although Spokane has main­
tained its position as a trade center for a fairly large region, its economy 
has long since moved away from agricultural and other extractive industries as 
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an important base. Its main growth areas have been banking, health services 
and research, utilities, education, and government, making it generally a white 
collar town. Although Kaiser and other manufactures have an important place in 
the economy, the emphasis for the future appears to be on light industry and 
research and development. Until about seven years ago city politics had been 
controlled by a strong, cohesive and conservative business community. However, 
the rapid growth of the unincorporated portion of the county, the diversifica­
tion of activities, and the increase in enterprises receiving guidance from 
headquarters outside the community has fractionalized this power group and 
leadership is now more widely distributed. The general slow local economy, 
bordering on stagnation, is cause for concern in the community and more empha­
sis is being placed on counteracting the potentially negative economic events 
faced both by government and by the business community. 

There is little diversity in Spokane's racial or ethnic composition, although 
the city has distinct socioeconomic and cultural neighborhoods. The community 
leaders are proud of what the city represents to its residents and promote its 
high quality and well-educated work force, low utility rates, competitive land 
prices, low housing costs, good quality public education, and the general qual­
ity of life related to the natural features of the area. There appears to be a 

.wide variety of interest and civic groups active in the community. Kaiser 
employees show a high level of social consciousness, participating in these 
organizations and supporting local causes such as United Way. 

About 13% of the population in the statistical metropolitan area (Spokane 
County) received some form of public assistance in 1984. The majority of these 
received food stamps, with about half as many receiving Aid to Families with 
Dependent Children (Spokane Area Development Council 1984). Although Spokane 
has a relatively high rate of larceny-theft, it ranks low with respect to vio­
lent crimes (Spokane Area Development Council 1984). 

2.2.6 The Western Montana Area 

The socioeconomic profile of Flathead County and the communities surrounding 
the aluminum plant near Columbia Falls, Montana, is presented in this chapter. 
Figure 3.1 in Chapter 3 shows the location of this plant in relationship to 
other northwest aluminum smelters. Figure 3.22 shows the plant and its sur­
rounding area. 

2.2.6.1 Plant Characteristics 

The Columbia Falls plant was initially operated by the Anaconda Aluminum 
Company and, until recently, by the Atlantic Richfield Company (ARCO). In 
September 1985 the plant was purchased by its employees and renamed the 
Columbia Falls Aluminum Company (CFAC). In 1977-80 the plant was upgraded by 
the installation of a new process for smelting that has enhanced its competi­
tiveness in aluminum production and has reduced energy consumption. The 
Columbia Falls plant currently (October 1985) operates at full capacity and 
employs 1,006 fulltime workers. 
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2.2.6.2 Flathead County and the Communities of Columbia Falls and Kalispell 

Flathead County, Montana, is located in the northwestern portion of the 
state. Kalispell, the largest city in the county, is the county seat. The 
next two largest incorporated areas are Columbia Falls and Whitefish. A major 
indicator of economic conditions in the area is nonfarm labor income, which 
consists of wages and salaries, proprietors income, and certain monetary fringe 
benefits of all persons except those working on farms and ranches. The nonfarm 
labor income data for Flathead County indicate the cyclical nature of the local 
economy. From 1970 to 1973, nonfarm labor income grew at an annual rate of 
5.6%, with a flat period during 1974 and 1975 corresponding to the nationwide 
recession that occurred at that time. Between 1975 and 1979 the economy expe­
rienced a recovery that yielded an annual growth rate of 9.5%. Data for the 
ensuing years mirror those prevalent in other areas of the country, showing an 
economic downturn in the early 1980s. For example, between 1977 and 1982 
retail sales declined in Columbia Falls and in the county as a whole, as did 
total personal income. Unemployment peaked in 1982, at 12.9%, but then fell 
gradually to 7.9% in 1984 (latest figure). 

Basic or export industries are the other major determinant of growth in 
Flathead County. These industries depend heavily on markets outside the region 
or are otherwise influenced by factors originating beyond the region's bor­
ders. The major examples of county industry include agriculture, mining, rail­
roads, wood products, tourism, and the federal government. These industries in 
Flathead County increased significantly between 1970 and 1980. In 1972 dol­
lars, total labor income in the export industries rose from $51.1 million in 
1970 to $56 million in 1975, and to $67.2 million in 1980 (Polzin 1981). 

The Anaconda Aluminum Company (later acquired by ARCO) was the largest single 
contributor to economic growth in Flathead County in the late 1970s. The 
growth in this industry was due to modifications at the smelter that were pri­
marily designed to bring it into compliance with emission standards and also to 
reduce its use of electricity. Labor income in primary metals refining more 
than doubled during the late 1970s, from $11.0 million in 1975 to $22.1 million 
in 1980 (all 1972 dollars). The roughly $11-million increase in this category 
is accounted for primarily by the growth in the basic industries category 
between 1975 and 1980. 

The wood products industry also has been considered a mainstay of the local 
economy, although it showed no growth during the 1970s and 1980s. In addition 
to major fire destruction of large tracts, it has suffered the same problems as 
the rest of the timber industry throughout the Northwest during the 1980s. 
While the nature of activities have shifted somewhat, in general, there has 
been little net growth in the wood products industry in Flathead County in at 
least fifteen years. 

Demographic Characteristics. Flathead County experienced a 31.7% increase in 
population between 1970 and 1980, from 39,460 to 51,966. County population in 
1985 is estimated to be in excess of 60,000, making it one of the fastest grow­
ing areas in the state (Bureau of the Census 1973 and 1982c). 
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Kalispell is the largest city in the county, with an estimated 1984 population 
of 10,695. The other two major population centers are Columbia Falls (3,112) 
and Whitefish (3,703). Most of the people in Flathead County live outside of 
incorporated cities. Taken together, the population of the three largest 
cities in the county account for only one-third of the county's total popula­
tion (Polzin 1981). 

Housing Characteristics. Roughly 70% of all housing in the area, whether 
county or community, is single family, which corresponds to the statewide pat­
tern. The median value of a single family dwelling in Columbia Falls and 
Kalispell in 1980 was about $43,000, which was somewhat lower than the median 
value for the county ($48,000) or for the state ($46,500). About 23% of the 
housing in the county was built prior to 1940, compared to 30% for the state. 
Columbia Falls reflects the recent growth in the area, with only about 18% of 
its housing stock was built prior to World War II. In Kalispell, 40% of the 
housing stock was built prior to 1940. 

Housing supply in the area exceeds demand by a substantial margin. Most of the 
excess supply is attributed to the long trend of work force reductions in the 
forest products industry. Some unemployed workers have left the immediate area 
and others have bought less expensive homes, creating the higher vacancy rates 
for moderate to middle level homes. According to Judith Biardi, bank manager, 
real estate listings and the time-to-sale period have increased since 1982. 

Land Use Characteristics. The CFAC plant is situated on the outskirts of 
Columbia Falls in an area that is used primarily for agriculture. The plant is 
served by rail lines and has ready access to Highway 2 and the interstate 
system to the south. As is the case with other aluminum smelters, land use 
alternatives for the physical plant itself and the land on which it is located 
are limited. The abundance of land available for industrial development and 
the low demand for such land means that the pressure for alternative uses is 
very low. 

Public Sector Characteristics. Columbia Falls has a mayor-city council form of 
government. The mayor position is paid, part-time; the council positions are 
elective and volunta~. Budget pressures have recently increased becau~e the 
severe cutbacks in the forest products industry have had an impact on city 
revenues. As a result, not only have there been few increases in city ser­
vices, but much preventative maintenance has been postponed, according to 
Colleen Allison, mayor of Columbia Falls. 

In 1984-85, local public services were supported by seventeen countywide bond 
levy funds to which ARCO contributed in the form of taxes. In the same period 
of 1984-85, ARCO directly paid $2,685,336 in taxes, of which $959,236 were paid 
to Flathead County. No information is currently available on whether CFAC 
taxes will be similar to ARCO's. 

The region around the CFAC smelter is served by school districts #6 (Montana's 
largest school district), #5, Evergreen School District #50, Bigfork Public 
Schools, Whitefish Public Schools, and Flathead Valley Community College. All 
of the schools in the county receive approximately 53% of their total budgets 
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through county tax revenues; over 11% of this amount was paid by ARCO. County­
wide enrollment has dropped to 1,973; during the peak year 1974-75, there were 
3,478 students in grades K-12. 

Social Or1anization and Well-Being Characteristics. Flathead County is an 
amalgam 0 rural, suburban, and urban areas, although the preponderance of the 
population lives outside the boundaries of incorporated cities. For the most 
part, residents see themselves as epitomizing small town and country values and 
attitudes, a perception that has been maintained in the face of population 
growth and increased commercial activity. As a whole, residents seem strongly 
attached to the area, both because of its pristine environment and natural 
beauty and because of their sense of community and belonging. The communities 
in the area generally are homogeneous, although there is a large Native 
American population in the area. Crime rates apparently have remained rela­
tively low across good and bad economic times. 
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Chapter 3 

THE AFFECTED PHYSICAL ENVIRONMENT 

In the Pacific Northwest aluminum is produced in ten separate primary reduction 
plants owned and operated by seven different companies. Seven of these plants 
are located throughout Washington, two are located in northern Oregon, and one 
plant is located in western Montana (Figure 3.1). 

Some of the aluminum plant sites are described individually; others are 
described collectively because individual plant site characteristics are S1ml­
lar enough to apply to more than one plant. The following information describ­
ing the physical affected environment is organized by regions for ease of 
comprehension. This information was extracted primarily from information 
developed by the aluminum companies for BPA's use in preparing an EIS, from 
contacts with the individual aluminum companies and cognizant state agencies, 
and from selected references. 

3.1 LOWER COLUMBIA 

Two companies have aluminum reduction plants along the reaches of the lower 
Columbia River. Reynolds Metals Company has a plant in Longview, Washington, 
and another plant in the Portland area at Troutdale, Oregon. The Alcoa Company 
has a reduction plant in Vancouver, Washington. The environmental conditions 
in the vicinity of these plants are similar in many respects. For this reason, 
the affected environments of these sites are described generally as that of the 
lower Columbia. Features unique to each site are pointed out. 

3.1.1 Site Location and Layout 

A range of urban and nonurban areas is found in the lower Columbia River 
area. While much of the surrounding land is agricultural or forested land, the 
three sites are located within urban areas. 

The Troutdale, Longview and Vancouver primary aluminum plants are included in 
the Portland-Vancouver geographical area (Figure 3.2). Five counties, three in 
Oregon and two in Washington, form the area. The Oregon counties are Multnomah, 
Clackamas and Washington; the two Washington counties are Clark and Cowlitz. 

The Reynolds plant in Longview is located west of the city in an industrialized 
area of about 3750 acres. The plant facilities consist of the dock on the 
Columbia River, the rectifier where electric power is converted to DC power for 
the reduction cells, the carbon plant where anode paste is produced, the pot­
rooms where alumina is reduced to aluminum, the cast house where the aluminum 
is cast into ingots or billets, and the cryolyte plant where materials are 
reclaimed. A plot plan of the site is presented in Figure 3.3. 
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Figure 3.3 
Site Plot Plan: Reynolds at Longview 

The Reynolds plant at Troutdale is located on about 80 acres in east Multnomah 
County. The plant site and adjoining property, owned by Reynolds Metals Com­
pany, are bounded on the north by the Columbia River and the Sandy Drainage 
Dike, on the east by the Sandy River, on the south by the Troutdale Airport, 
Interstate 84N and Sandy Boulevard, and on the west by the boundary of the 
former Fairview Farms property. The site layout is presented in Figure 3.4. 

The Alcoa aluminum plant at Vancouver (Figure 3.5) lies west of the city of 
Vancouver in Clark County. The plant site occupies 124 fenced acres of an 
1816-acre site owned and controlled by Alcoa. The plant site lies between a 
large, shallow lake (Vancouver Lake) to the north and the north shore of the 
Columbia River at river mile (RM) 103, where a 40-ft-deep channel is used to 
berth deep-draft ships that import ore. The Willamette River empties into the 
Columbia on the south shore ahout one mile below the plant (Tabor 1976a). 
Hayden Island lies in the river just upstream of the plant, while Sauvie Island 
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Potroom Fume Control 

Figure 3.4 
Site Plot Plan: Reynolds at Troutdale 

is two miles downstream. The city of Portland, Oregon, lies about four miles 
south. The site layout is presented in Figure 3.6. 

3.1.2 Geography 

The aluminum plants of the lower Columbia are located in the physiographic 
region known as the Puget Trough. The Puget Trough is the southern end of a 
structural and topographic depression that extends from the Willamette Valley 
in Oregon northward for about 1500 mi into Washington and along the coast of 
British Columbia. At the south, the trough forms a lowland 200 mi long and 
barely 25 mi wide between the Oregon Coast Range and the Cascade Mountains. 

The valley floors of the Columbia and Willamette Rivers, the area's major sur­
face-water drainages, are nearly flat to gently rolling, terraced surfaces. 
The surrounding area, lying at the confluence of these rivers, is near sea 
level, rising to nearly 400 ft on the higher terraces and to 1000 ft or more in 
the hilly regions. A number of small buttes of volcanic origin protrude above 
the plain to the east of the Willamette River, including Rocky Butte (612 ft), 
Kelly Butte (593 ft) and Mt. Tabor (about ~45 ft). Mt. Scott, just south of 
the Portland city limits, reaches about 1100 ft above sea level. 

The plant facilities lie on Recent and Pleistocene sedimentary deposits of the 
Columbia or Willamette rivers. The sediments consist of silt, sand and gravel, 
in varying proportions, and are heterogeneously deposited. Sediments below the 
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Alcoa Vancouver plant, which may be typical of the general area, consist of six 
successive layers of these materials (Noble and Sebren 1983). 

3.1.3 Hydrology 

The major water body in the Portland-Vancouver area is the Columbia River. 
Therefore, a general description of the Columbia drainage system and its char­
acteristics is presented here. The surface-water hydrology of the Pacific 
Northwest is dominated by the Columbia, Snake and Willamette rivers. The 
Columbia River originates some 2652 ft above sea level in Columbia Lake, 
British Columbia, Canada. The Columbia River has been extensively developed to 
provide hydroelectric power, irrigation water, flood control, navigation, 
recreation and other societal benefits (PNRBC 1979). The river also supports 
valuable runs of anadromous fish. 
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The main tributaries that enter the Columbia River in Washington are the 
Spokane, Okanogan, Wenatchee, Yakima, Snake, Cowlitz, and Lewis rivers. In 
Oregon, the main tributaries of the Columbia River are the Umatilla, John Day, 
Deschutes, and Willamette rivers. 

Drainage Area. The combined drainage area for the Columbia River and its 
tributaries is about 259,000 sq mi (15% or 38,850 sq mi lies in Canada). Much 
of the drainage area lies east of the Cascade Mountains in an area called the 
Columbia Plateau, which is built of nearly horizontal sheets of basalt rock. 
On the east and north, the Columbia Plateau is bounded by the Rocky Moun­
tains. The south boundary is the Great Basin. The watershed is generally rug­
ged, with elevations ranging up to 14,000 ft above sea level on Mt. Rainier. 
The river course drops from 2600 ft elevation at its origin to below sea level 
(as measured at river bottom) below Bonneville Dam. The river has cut a deep 
gorge through the Cascade Mountains to reach the Pacific Ocean (Neal 1972). 

Navigation. The Columbia River now serves as an important commercial route, 
land as well as water, between the Pacific Coast and the interior Columbia 
Plateau. Ocean vessels travel up the Columbia to Vancouver, Washington, and to 
Portland, Oregon, via the Willamette River. Columhia River barge traffic passes 
through locks at Bonneville Dam, upstream through locks at other dams as far as 
Pasco, Washington, and up the Snake River as far as Clarkston, Washington. 
Highways follow the mainstem and tributaries throughout the interior. 

River Flow. Flow volumes in the Columbia River historically have varied 
widely. Extreme low flow at the river's outlet has been estimated at 65,000 
cubic feet/second (cfs) while the maximum discharge during flood in June 1894 
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was estimated at 1,200,000 cfs. Extensive dam construction on the Columbia 
River system has greatly moderated flow extremes, but seasonal flow character­
istics are largely retained. Maximum flows usually occur during May, June and 
July because of snowmelt in high headwater streams. Minimum flows usually 
occur during the winter from September through March. Maximum seasonal flows 
are now about 600,000 cfs or less, and minimum seasonal flows are now about 
150,000 cfs. 

The width of the Columbia River is greatest near its outlet. It is about 9 mi 
wide 20 mi upstream, but decreases to 1 mi wide 52 mi upstream. Tidal fluctua­
tions in water level occur as far upstream as Bonneville Dam (140 river miles 
from the mouth) during low river flow. 

Water Quality. Despite its extensive drainage area, the lower Columbia River 
remains relatively free of pollution and meets high water-quality standards 
(WDOE 1977). The large discharge volumes of the river provide great dilution 
capacity. Further, industrial and municipal releases to the river must have 
federal National Pollutant Discharge Elimination System (NPDES) discharge per­
mits that limit waste concentrations to levels considered safe by the EPA. 

Recent water-quality data obtained by the U.S. Geological Survey from the 
Columbia River at Warrendale, Oregon (2.3 mi below Bonneville Dam), are listed 
in Table 3.1. The minimum water temperature at the site was 3.5°C in February, 
and the maximum water temperature was 21.0°C in August. 

3.1.4 Meteorology 

The populated region along the lower Columbia River from Portland-Vancouver to 
Longview-Kelso (site areas) is considered one air shed, having similar meteoro­
logical characteristics, air mass movements, and terrain. Portland-Vancouver 
and the Willamette Valley have one of the highest meteorological potentials for 
air pollution in the United States. Approximately 84% of the(d~YS during the 
year have shallow morning inversions lasting about six hours. a} 

The Columbia River valley between Longview, Washington, and Portland, Oregon, 
is oriented in a generally north/south direction. The coastal range forms the 
western edge of the valley. The winter season is marked by relatively mild 
temperatures, cloudy skies and rain, with southeasterly surface winds predomin­
ating. Summer produces pleasantly mild temperatures, northwesterly winds, and 
very little precipitation. Fall and spring are transitional in nature. Fog 
occurs most frequently in fall and early winter. At all times, incursions of 
marine air from the Pacific Ocean are a frequent, moderating influence (NCDC 
1984) • 

Maritime polar air masses dominate the weather of the lower Columbia. Frontal 
systems move onto the coast with prevailing southwesterly winds. The coastal 
range of mountains, rising to 1500-2700 ft, provides limited shielding from the 

(a) Bonneville Power Administration (BPA). n.d. Portland Area Plants-­
Description of the Environment. Portland, Oregon. 
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Table 3.1 
Water Quality Analyses from the Lower Columbia River 
at Warrendale, Oregon, for Water Year Octob~r)1982 

to September 1983 (Hubbard et ale 1984)ta 

Item Mean(b) 

Di scharge (cfs) 
Specific conductance (~mhos) 
pH (standard units) 
Oxygen, dissolved (mg/L) 
Hardness (mg/L as CaC03) 
Phosphorus, total (mg/[ as P) 
Fluoride, dissolved (mg/L as F) 
Silica, dissolv~d) (mg/L as Si02) 
Turbidity (NTU)t C 

Dissolved Trace Elements (~g/L) 
aluminum (Al) 
arsenic (As) 
barium (Ba) 
beryll i urn (Be) 
cadmi urn (Cd) 
chromium (Cr) 
coba 1 t (Co) 
copper (Cu) 
iron (Fe) 
1 ead (Pb) 
1 ithium (Li) 
manganese (Mn) 
mercury (Hg) 
molybdenum (Mo) 
nickel (Ni) 
selenium (Se) 
silver (Ag) 
strontium (Sr) 
vanad i urn (V) 
zinc (Zn) 

187,500 
162 

8.0-8.3 
10.7 
68 
0.06 
0.18 

11.3 
5.5 

42.5 
1.5 

29.3 
<1 
<1 
<1 
<3 
4.6 

41.5 
2.9 

10.0 
4.5 

<0.1 
<10 

<1 
<1 
<1 
98.0 
<6 
26.0 

(a) Source: U.S. Geological Survey 1984. 
(b) Data are the mean of four samples. 
(c) Nephelometric Turbidity Units. 

more intense winter storms. Formation of continental high pressure from east 
of the Cascade Mountains produces a strong westerly flow through the Columbia 
Gorge into the Portland area. In winter, this brings the coldest weather with 
the extremes of low temperature registered in the cold air mass. Freezing rain 
and ice glaze are sometimes transitional effects. 
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The meteorological data given below were collected at Portland, Oregon (NCDC 
1984), and are considered to represent general conditions in the lower Columbia 
River study area. 

Air Temperature. The data cover 30 years of record, 1955 to 1984. The average 
annual air temperature is about 53°F (12°C). The annual temperature range is 
moderate. Average maxima and minima air temperatures are about 62°F (16°C) and 
44°F (7°C), respectively. The highest monthly average temperature occurs in 
July and is about 66°F (19°C), while the lowest occurs in January and is about 
33°F (O.6°C). The highest monthly average temperature ever recorded was about 
73°F (23°C) in August 1967, while the lowest monthly average ever recorded was 
about 31°F (-0.4°C) in January 1957. 

Preci~itation. The data cover 30 years of record, 1955 to 1984. The average 
annua precipitation is about 38 in. The maximum annual precipitation is about 
51 in. in 1968, and the minimum is about 27 in. in 1976. The area has a very 
definite winter rainfall climate. About 88% of the precipitation occurs from 
October through May, 9% in June and September, while only 3% comes in July and 
August. Precipitation is mostly rain. 

Snowfall. Snowfall may occur from November through March, but, on the average, 
measurable snow occurs only five days each year. The annual average snowfall 
is about 7 in. Seasonal average snowfalls for December, January and February 
are about 1.4, 3.9, and 0.6 in., respectively. Snowfalls are seldom more than 
2 in. and generally linger only a few days. 

Wind. Winds usually blow northwesterly during the spring and summer, and 
southeasterly in fall and winter. Figure 3.7 shows data for the year 1974 
taken at the Vancouver military reservation. Monthly mean wind velocities 
range from 6.5 to 10.0 mph. Surface winds seldom exceed gale force, and winds 
have exceeded 75 mph only twice in the period of record. 

Air Quality. Air quality data for 1984 reported by the Oregon Department of 
Environmental Quality (DEQ) from sampling stations in the Portland area are 
shown in Table 3.2. This area is part of a large industrial and residential 
air shed. 

3.1.5 Ecology 

Ecological characteristics of the Lower Columbia are described in two sec­
tions: terrestrial and aquatic. 

3.1.5.1 Terrestrial 

Climatic changes occurring from the coastal zone to the inland zone cause 
changes in natural as well as cultivated vegetation. The Coast Range and Cas­
cade Mountains support extensive coniferous forests, and the many fertile val­
leys provide productive farmland for cultivated agriculture. West of the 
Cascades, much of the land is devoted to fruit and vegetable farming and to 
dairying, but more and more farmland is being used for highways and urban 
development. 
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Figure 3.7 
Wind Rose for 1974 Taken at the Vancouver Military Reservation 

(% of time wind blows from the indicated direction) 

The three sites in the lower Columbia area have similar soils, climate and 
topography. Consequently, the terrestrial plant and animal communities at the 
three sites are similar. Agricultural practices are similar throughout the 
Puget Trough, which results in generally similar plant and animal communities 
in area farmlands. 

Cities, farmland and other human developments dot the landscape in the lower 
Columbia. The natural vegetation of the lower Columbia River area around 
Portland and Vancouver consists largely of forests dominated by pine, maple, 
oak and Douglas fir. The remaining natural vegetation includes grasslands, oak 
woodlands, coniferous forests, and various riparian communities. Where the 
forests remain, vegetation includes meadow grasses; hardwood trees represented 
by cottonwood, alder, maple and willow; and softwood trees represented by 
Douglas fir, grand fir, western hemlock and western red cedar. Woodland and 
meadow communities occur on the upland portions. 

Upland areas on the Washington side of the Columbia River support a coniferous 
forest composed mainly of Douglas fir, grand fir, and bigleaf maple. Western 
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Table 3.2 
Annual Air Quality Data, Portland Area (1984)(a) 

Arithmetic 
r4ea~ 

(}.Ig/m ) 

Geometric 
Mea~ 

(}.Ig/m ) 

Federal 
Primary 
Stand~rd 
(llg/m ) 

Oregon 
Standa§d 

(llg/m ) 

Total hydrocarbons 
CO 

1323 
1550 

1295 
No data 

27.0 
10.9 
14.6 
12.8 
59.0 

No star;ld~rd 
10,000t C) 

160(b) 
10,000(c) 

100 N02 
NO 
Ozone 

100 
No standard 

235(d) 
No standard 

235 
S02 
Suspended particu1ate(e) 

31.9 
27.8 
27.7 
18.6 

No data ~~(f) ~~(f) 

(a) 

(b) 
(c) 

(d) 
( e) 
(f) 

Oregon State Department of Ecology. 1985. Oregon Air Quality Annual 
Report, 1984. Portland, Oregon. 
Maximum 3-h average. 
Maximum 8-h average--no federal or state standard based on annual average 
exposures. 
Maximum annual average. 
19679-1974. 
Annual geometric mean. 

red cedar, while not numerous, occurs in these forests. The shrubs that gener­
ally comprise the understory consist of vine maple, hazel, oceanspray and 
ba1dhip roses. The upland has been subject to farming and logging for many 
years. 

Riparian vegetation on the lower Columbia River occurs on poorly drained sites 
that are often subject to annual flooding. Typical species include Oregon ash, 
black cottonwood, big1eaf maple and red alder. Various species of willows 
occur as understory. Wappato, an aquatic plant once important to the diet of 
Indians, was once abundant and widespread in this area but is now uncommon. 
Riparian species have limited value as pulpwood, firewood and furniture wood; 
their greatest value is ecological in protecting stream banks during floods. 
Riparian. vegetation is also important as wildlife habitat, particularly where 
forest cover has been removed for development. The Columbian white-tailed deer 
is an endangered species occurring in riparian areas along the lower Columbia 
River (USFWS 1984). Other wildife habitats are discussed below. 

Agricultural. Characterized by short vegetation and often shrubby fence rows, 
this habitat is used by deer, geese, and many species of birds and small 
mammals. 

Riparian. Vegetation along waterways and around lakes is heavily used by 
waterfowl, shorebirds and many species of songbirds. Mammals using riparian 
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areas include beaver, mink, opossum, racoon, nutria, muskrat and river otter. 
Riparian areas are also used by deer, rabbits, small rodents, quail, grouse, 
pheasants, ducks and songbirds. 

Woodland. These upland areas are frequented by large and small mammals such as 
blacktail deer, elk, bobcats, rabbits and small rodents. Woodlands also pro­
vide feeding and nesting habitat for grouse, songbirds and numerous birds of 
prey. 

Shoreline and Sandbars. Exposed areas of river deposits along and in the 
Columbia are important feeding and nesting areas for many species of aquatic 
birds (gulls, ducks, geese, owls, loons, grebes, and other shorebirds). 

3.1.5.2 Aquatic 

Salt water from the Pacific Ocean penetrates upriver past the aluminum plants 
on the lower Columbia River, and the tidal effect is apparent as far upriver as 
Bonneville Dam. Flow characteristics in the lower Columbia River generally 
follow the historical seasonal pattern of high flows (from snowmelt and runoff) 
in the spring and low flows during fall and winter (Neal 1972; PNRBC 1979). In 
general, water quality in the lower Columbia River remains high (see Chapter 
3.1.3) • 

Fish populations in the lower Columbia River can be divided into anadromous and 
resident fish. Resident group fish include native and introduced species. 

Anadromous. Anadromous fish grow and mature in the ocean and return to spawn 
in various tributaries throughout much of the Columbia River system. Anadrom­
ous fish are represented by sea-run salmonids, which include chinook salmon, 
coho salmon, sockeye salmon, and steelhead (Schwiebert 1977; Stober et ale 
1979; ODFW and WDF 1983). Smelt and shad are also anadromous. Anadromous fish 
are important to commercial and sport fisheries and to Native American 
tribes. Populations of anadromous salmonids are supported by artificial­
rearing programs conducted at state and federal hatcheries and all are subject 
to extensive enhancement practices (NWPPC 1984). 

Resident. 
the river. 
and return 
Bonneville 

Resident fish spawn in fresh water and spend most of their life in 
Some resident fish move from the lower Columbia into tributaries 

later, but little movement by resident fish occurs upriver over 
Dam. White sturgeon is a resident species that may enter the sea. 

Native. Native fish represent the natural fish fauna of the Columbia River 
ecosystem. Some native fish, like steel head, cutthroat and rainbow trout, 
whitefish, and white sturgeon, are of considerable commercial or sport value. 
Most native fish have limited commercial or sport value, but considerable eco­
logical value. Native fish include various species of suckers, squawfish, 
chubs, minnows, dace and sculpins (Wydowski and Whitney 1979). 

Introduced. Introduced fish were initially stocked from eastern areas of North 
America, adapted to the Columbia River ecosystem and became part of the local 
fish fauna. The carp is an introduced species of limited value. However, many 
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introduced species have become important for sport fishing, including large­
mouth and smallmouth bass, walleye, channel catfish and other bullheads, crap­
pie and bluegill. 

The commercial fishery in the lower Columbia River focuses on chinook salmon, 
coho salmon, steelhead, white sturgeon, smelt and shad. Commercial fishing 
occurs from the riv~r outlet upstream to Bonneville Dam and is regulated 
jointly by the states of Washington and Oregon (ODFW and WDF 1983). 

Native American subsistence and ceremonial fishing takes place above Bonneville 
Dam. Populations of salmonids in the Columbia River have been reduced since 
the turn of the century, primarily a result of overfishing (Chapman et al. 
1982) and inundation of upriver spawning areas (Fulton 1968). Adult salmon 
migrating upstream and juvenile salmon emigrating downstream are routinely 
monitored at dams to index population levels. 

3.2 MID-COLUMBIA 

Two plant sites are located in the mid-Columbia region (see Figure 3.1). The 
Commonwealth plant is located on the Columbia River about 17 mi south of the 
town of Goldendale and is referred to as the Goldendale site. The Dalles 
plant, owned by Martin Marietta, is located on the western edge of the town of 
The Dalles, about 25 mi downstream from the Goldendale site. 

3.2.1 Commonwealth at Goldendale 

3.2.1.1 Site Location and Layout 

The Goldendale plant is located in the extreme southern portion of the state of 
Washington in Klickitat County. Klickitat County lies on the western end of 
the south slope of the Horse Heaven Hills and the southeast slope of Mount 
Adams. There are few inhabitants in the area of the plant (Figure 3.8). 

The plant buildings encompass an area of about 19 acres and are located on 
approximately 5275 acres owned by Commonwealth. The plant also leases about 
105 acres of land in the vicinity from the Corps of Engineers and 480 acres 
from the state of Washington. A plot plan of the site, showing the placement 
of the major buildings, their type, and waste disposal facilities, is shown in 
Figure 3.9. The location of the primary air quality control units is indi­
cated. Secondary air quality control is handled by a system that is installed 
in roof-tunnel monitors that run the length of each cell-room building. 

3.2.1.2 Geography 

The Goldendale plant lies between Washington Highway 14 and the Columbia River 
adjacent to the back bay of the John Day Dam. Vast basalt cliffs rise steeply 
to the west and north to about 1000 ft. The terrain is dominated by basalt 
outcroppings entrapping small pockets of soil where natural species of vegeta­
tion have colonized. 
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Because of basalt cliffs and bedrock under shallow soils on both sides of the 
Columbia River near the Goldendale plant, most precipitation in the form of 
rain or snow is either lost to the atmosphere by evapotranspiration or soon 
reaches the river. 

The surface-water hydrology of the Columbia River is described in Chapter 
3.1.3. Flows near the Goldendale plant are moderated by temporary impoundment 
of river water in lake Umatilla between John Day Dam (RM 215.5), just below the 
plant site, and McNary Dam (RM 292) further upriver. The John Day Dam was 
constructed in 1968. lake Celilo, an impoundment formed behind The Dalles Dam, 
lies below John Day Dam. lake Umatilla is a "river-run" impoundment with 
2,530,000 acre ft of storage capacity (WDOE 1981). 

On the Oregon side of the Columbia River near the site, the Deschutes River 
enters lake Umatilla at RM 204, about 12 mi below the Goldendale plant, and the 
John Day River enters at RM 218, about three miles above. On the Washington 
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side, Rock Creek enters at RM 229, about 13 mi above the plant. A few smaller 
streams with limited or ephemeral flow also enter Lake Umatilla. 

The Columbia River east of the Columbia Gorge is relatively free of point­
source pollution, corresponding to its Class A designation for water quality 
standards. Discharge volumes at this point in the mainstem are relatively 
great. Columbia River flows at The Dalles, Oregon, during Water Year October 
1982 to September 1983 averaged 216,600 cfs, with a maximum of 426,009 cfs and 
a minimum of 85,000 cfs (Hubbard et al. 1984). 

Water levels fluctuate daily in Lake Umatilla and Lake Celilo from power plant 
and lock operations at the John Day and The Dalles dams. The area also has 
many diversions for irrigation. 

3.2.1.4 Meteorology 

A 10-m-high meteorologic~l)tower has been installed and has been fully opera­
tional since April 1984.\a The tower is located 0.6 km southwest of the 
Goldendale plant site (Figure 3.8). Raw meteorological data are included in 
Campbell et ale ta} Among the many parameters measured were, mean vector wind 
direction, mean scalar wind direction, wind speed and vector magnitude. Reduc­
tion and summarization of raw data are not available. 

Climatological data have been recorded from stations at Dallesport (1941-1965) 
and John Day Dam (1958-1965) by the National Weather Service (Donaldson 
1979). Generally, winds in the southern portion of Klickitat County are influ­
enced by the Columbia Gorge (Lynott 1966). Drainage winds generally blow east­
west along the Columbia River. Stronger easterly winds occur with an outbreak 
of polar air over eastern Washington or with the approach of a deep low­
pressure system near the Pacific coast. Major storm may produce winds in 
excess of 50 mph with stronger gusts, but these storms are not common. 

3.2.1.5 Ecology 

Terrestrial Ecology. The Goldendale plant lies within the shrub-steppe prov­
ince of southcentral Washington (Franklin and Dyrness 1973). Climatically, the 
area is typified as semiarid with low precipitation, warm-to-hot dry summers, 
and relatively cold winters. The climax plant community surrounding the 
Goldendale site is a wheatgrass/bluegrass association. There is generally an 
absence of big sagebrush with gray rabbitbrush being the predominant shrub. 
Wheatgrass is noticeably absent in areas subjected to heavy grazing, and cheat­
grass becomes more abundant as the wheatgrass decreases. 

Near the Goldendale plant (RM 216), tall and vertical rock cliffs extend to 
very near the top of the gorge. Talus slopes are common under the cliffs. 
Hackberry, ceanothus, common chokecherry, and juniper occur near margins of the 

(a) Campbell, S., R. Browner, R. Lanza, N. Pfeffer, and K. Zankel. 1985. PSD 
Permit Revision Application for the Goldendale Aluminum Plant. Martin 
Marietta Environmental Systems, Columbia, Maryland. 
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talus. The steep slopes under the cliffs that have a soil layer support 
Sandberg's bluegrass, cheatgrass, and smaller amounts of needlegrass and blue­
bunch wheatgrass. The gentle slope between the river's edge and the steep 
slope supports willow, tree-of-heaven, locust, and white poplar. Gray rabbit­
brush with a cheatgrass understory covers most of the gentle slope. Soil is 
moderately deep at the bottom of the cliff, but becomes gradually shallower and 
rocky towards the top of the canyon (Tabor 1976a). 

Blacktailed deer, mule deer, and possibly intergrades between these two species 
occur at the eastern end of the Columbia River Gorge. The only other big game 
animal present, though rarely, is the cougar. 

Terrestrial furbearers are common at the eastern end of the Columbia River 
Gorge. Racoon occur in most vegetative types, but prefer riparian habitats and 
are the only furbearer that utilizes rock rip-rap along the shoreline. Striped 
skunks, coyotes, bobcats, and porcupines are widely distributed in the area. 
Spotted skunks and badgers occur in rabbitbrush, rock cliff/grassland, and 
grassland habits. Aquatic furbearers including beaver, otter, mink and musk­
rats are present, but populations are low because of unsuitable, rocky riparian 
habitat. Aquatic furbearers most often occur near tributaries and shoreline 
marshes (Tabor 1976a). 

Game birds at the eastern end of the Columbia River Gorge include ring-necked 
pheasant, California quail, chukar, mourning dove, and snipe. The chukar is 
the most abundant of these birds, and is associated with rocky canyon walls. 
The other species are in low-to-moderate abundance, and occur primarily in 
riparian habitats. 

About 27 species of waterfowl are known to occur in the upper end of Lake Bon­
neville, Lake Celilo, and the lower end of Lake Umatilla. The largest numbers 
occur during the winter but there are also sUbstantial breeding numbers during 
spring and summer. These reservoirs also serve as a staging area for migrating 
waterfowl. Canada geese and mallards are the most numerous wintering and 
breeding species. Particularly during winter, geese use open waters of Lakes 
Celilo and Umatilla for resting between feeding flights to inland grain­
fields. The Umatilla National Wildlife Refuge (NWR) is located on the upper 
and middle reaches of Lake Umatilla. Water level fluctuations combined with a 
limited nontidal marsh along the reservoir shoreline appear to limit waterfowl 
nesting in most of the area, but nesting is heavy in the Umatilla NWR (Tabor 
1976a). 

Aquatic. The classification of fish populations into anadromous, resident, 
native and introduced (see Section 3.1.5.2) is applicable here. 

Anadromous salmonids passing The Dalles and John Day dams are the same species 
occurring in the lower Columbia River, but numbers of adult return migrants are 
reduced by fish that divert to tributaries bordering Lake Bonneville and Lake 
Celilo. Important salmonid spawning tributaries at the eastern end of the 
Columbia Gorge include the Klickitat, Deschutes and John Day Rivers. The com­
mercial fishery for salmonids above Bonneville Dam is now open only for Native 
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American tribes (ODFW and WDF 1983). Species in the catch are chinook, coho 
and sockeye salmon, and steel head. 

Counts of adult salmonids over the John Day Dam for the last five years are 
given in Table 3.3. 

Year 
1980 
1981 
1982 
1983 
1984 

Table 3.3 
Counts of Adult Salmonids Migrating Upstream 

at John Day Dam, 1980 to 1984 
(ACOE 1984) 

Cn;noo~ Cono 
Species 

Soc~eye Stee1neaa 
100,664 1,924 50,675 78,199 
114,359 2,562 46,146 95,172 
144,082 4,063 37,970 108,603 
139,706 1,640 89,810 154,697 
188,770 2,065 109,815 199,833 

Total 
231,462 
258,239 
294,718 
385,853 
500,483 

The timing of the upriver salmonid migration through the eastern Columbia River 
Gorge varies with species and run. Generally, adult fish return from early 
spring, through the summer until early fall. Juvenile salmonids migrate sea­
ward from upriver spawning areas and hatcheries during spring and summer. 

Important sport fisheries exist in the area for smallmouth bass and walleye. 

3.2.2 Martin Marietta at The Dalles 

3.2.2.1 Site location and layout 

The Martin Marietta plant is located about three miles west of the center of 
the city of The Dalles, Oregon. The plant is located between the Columbia 
River to the northeast and Interstate 84 to the southwest. 

The plant buildings encompass a total area of about 17.5 acres and are located 
on about 430 acres of land. A site plot plan is shown in Figure 3.10, which 
details the placement of buildings, their type, and related facilities. The 
location of the primary air quality control units is also shown. The secondary 
air quality control system is installed in roof-tunnel monitors that run the 
length of each cell-room building. Plant access points are also shown on the 
plot plan. 

3.2.2.2 Geography 

The Martin Marietta plant was built on a relatively rugged, basalt-dominated 
bench that rests on the southwestern shore of the Columbia River. The Oregon 
Cascade foothills and Interstate 84 border the site. Elevations increase 
rapidly toward the south and west. 
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Site Plot Plan: Martin Marietta at The Dalles 

3.2.2.3 Hydrology 

River Water 
Intake Station 

Because of basalt cliffs and bedrock under shallow soil on both sides of the 
Columbia River near The Dalles plant, most precipitation in the form of rain or 
snow is lost to the atmosphere by evapotranspiration or soon enters the 
river. The general flow of groundwater beneath The Dalles site is north, par­
allel to the Columbia River (Figure 3.10). 
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The surface-water hydrology of the Columbia River is described in Chapter 
3.1.3. Flows near The Dalles plant are moderated by temporary impoundment of 
river water in Lake Bonneville behind Bonneville Dam (RM 146). Lake Bonneville 
has a storage capacity of 537,000 acre ft and extends upriver to The Dalles Dam 
(RM 192), 4 mi above the plant site. 

On the Washington side of the Columbia River near the site, the Klickitat River 
enters Lake Bonneville at RM 180. A few smaller streams enter Lake Bonneville 
on both the Oregon and Washington shores. 

3.2.2.4 Meteorology 

Site specific meteorological information for the Martin Marietta The Dalles 
plant is not available. A wind rose for North Dalles is shown in Figure 3.11 
(Donaldson 1979). The predominant wind direction is from the northwest about 
25% of the time with a wind speed of about 16 to 31 mph. Winds of similar mag­
nitudes come from the west about 18% of the time. Climatological data pre­
sented for the mid-Columbia region in Chapter 3.2.1.4 applies to this site 
area. 

Figure 3.11 
Wind Rose for North Dalles 

(% of time wind blows from the indicated direction) 
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At Dallesport, the average maximum annual air temperature is 64°F (17.8°C), the 
average minimum is 42°F (5.6°C), and the average mean is 53°F (11.7°C). At 
John Day Dam, the average maximum annual air temperature is 64°F (17.8°C), the 
average minimum is 45°F (7.2°C), and the average mean is 55°F (12.8°C). Peak 
air temperatures occur in June, July and August, and low air temperatures occur 
in December, January and February (Donaldson 1979). 

The annual average precipitation at Dallesport is 13.70 in. At John Day Dam 
annual precipitation averages 10.59 in., reflecting the slightly dry conditions 
inland further up the Columbia River. The annual average snowfall is 20.2 in. 
at Dallesport, with about half of this falling in January (Donaldson 1979). 

3.2.2.5 Ecology 

The Dalles plant is located at the eastern end of the Columbia River Gorge, 
which is the transition area from the marine-type climate of western Oregon and 
Washington to a continental-type climate of the east. The major terrestrial 
ecological characteristics are discussed. The aquatic ecology is very similar 
to the Goldendale site presented in Chapter 3.2.1.5. No endangered or threat­
ened plant species specific to the general area have been identified (USFWS 
1984) • 

At the eastern end of the Columbia River Gorge near The Dalles, the Douglas fir 
forests that dominate the lower elevations are replaced by a narrow zone of 
Ponderosa pine with an association of Oregon white oak. East of the city of 
The Dalles is the sagebrush-dominated shrub-steppe zone of eastern Washington 
and Oregon, where climax communities are dominated by sagebrush/bunchgrass 
associations. Vegetation in the riparian zone near the Columbia River is 
influenced by basalt rock cuts, numerous rip-rap fills and water-level fluctua­
tions in river-run impoundments. 

Near The Dalles plant (RM 188), steep rock cliffs form a high canyon wall, and 
the plain between the river and the cliffs is narrow. In many areas, Inter­
state 84N occupies the entire plain. Soils are shallow and sandy-textured. 
Ponderosa pine replaces Douglas fir and western hemlock forest communities to 
the west. Oregon white oak is dominant on xeric sites and forms associations 
with Ponderosa pine on slopes near the river. Snowberry, vine maple, bitter­
brush, and tall Oregon grape are major shrubs in the Ponderosa pine communi­
ties. Idaho fescue, bluebunch wheatgrass, and cheatgrass are dominant grass 
species. Poison oak may form dense stands under Oregon white oak canopies. 
Snowberry, oceanspray, and Oregon grape add to the shrub diversity. On moist 
sites near the river, Pacific willow, Columbia River willow, and peach-leaf 
willow form dense stands. Reed canarygrass dominates the understory (Tabor 
1976a) • 

Although close together geographically, the vegetation of the two mid-Columbia 
sites is dissimilar. The physical environment and resulting terrestrial com­
munities are remarkably different between the south-facing slopes above the 
Commonwealth plant and the north-facing slopes above the Martin-Marietta 
plant. The result is an ecologically unique area where a number of species 
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from the Eastern U.S. reach their westernmost distribution and a number of 
Pacific Northwest species reach their easternmost distribution. 

3.3 UPPER COLUMBIA 

One aluminum reduction plant is sited in the upper Columbia River region. The 
Alcoa Company owns and operates a facility near Wenatchee, in Chelan County, 
Washington (Figure 3.12). 

Wenatchee Douglas County 

Feet 

6250 12500 

Chelan County 

Figure 3.12 
Alcoa Wenatchee Plant Area 

3.3.1 Site Location and Layout 

The Alcoa Wenatchee plant is located on the upper Columbia River at RM 455. 

The cities of Wenatchee (Chelan County) and East Wenatchee (Douglas County) are 
about 10.5 mi upriver northwest of the plant (Figure 3.12). The community of 
Rock Island is about 2 mi upriver. Rock Island Dam is about 1 mi downriver. 
The nearest town to the southeast of the plant is Quincy, about 25 mi away. 

The Alcoa plant contains 94 fenced acres situated upon a 360-acre tract of land 
controlled by Alcoa. 

The plant is served by a spur line of Burlington Northern Railroad and a county 
road leading 11 mi to U.S. Highways 2 and 97. There is no commercial naviga­
tion on the Columbia River as far upstream as Wenatchee. Feed material for the 
plant and finished product are shipped primarily by rail. 
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A site plot plan (Figure 3.13) shows the layout of the plant facilities with 
respect to waterways, railroads and port facilities. 
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Site Plot Plan: Alcoa at Wenatchee 

About 10 million gallons of process water are drawn daily from the Columbia 
River. Potable water is obtained from wells on the plant site. The plant has 
a secondary sewage treatment facility onsite. 
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3.3.2 Geography 

The site lies on a narrow bench along the southwest shore of the Columbia 
River. At this point, the Columbia River is impounded as a IIriver-run ll reser­
voir behind Rock Island Dam. The ordinary high-water level of the Rock Island 
Pool is 607 ft, and the river flows from northwest to southeast. The valley 
penetrated by the river is narrow, and steep bluffs rise on both sides to over 
2000 ft. 

Soils at the Wenatchee plant site and on the principal bench are primarily 
Aeneas fine sandy loam or Malaga sandy loam. The moderately permeable topsoil 
limits the application of irrigation water. To prevent surface runoff, the 
recommended application rate is less than 0.5 in. per hour. Most surface 
drainage returns to the Columbia River. 

Most land in the area is zoned for general agriculture. Limitations on devel­
oping lands adjacent to the Columbia River are imposed by the Washington State 
Shorelines Management Act. A number of small residential areas have appeared 
north of the plant site toward Wenatchee and East Wenatchee, and down the 
Columbia River toward Quincy. 

3.3.3 Hydrology 

The Columbia River flows by the Wenatchee plant. Flows are moderated by tempo­
rary impoundment of river water between Rock Island Dam, sited one mile below 
the plant site (RM 453), and Rocky Reach Dam upstream above the city of 
Wenatchee (RM 474). Rock Island Dam was constructed in 1933. The resulting 
impoundment, Rock Island Pool, has a storage capacity of 130,000 acre ft (WDOE 
1981). The impoundment is IIriver-run,1I and most of the water that enters the 
impoundment each day soon passes on downstream. 

The entire mid-Columbia Riv,er is classified as "A" or "Excellent" by the state 
(Chapter 173-201 of the Washington Annotated Code, WDQE1977). This classifi­
cation requires that river water quality meet or exceed the requirements for 
all or substantially all societal uses, including those for domestic, indus­
trial and agricultural water supplies. 

The Wenatchee River enters the Rock Island Pool above the city of Wenatchee. A 
few smaller streams with limited or ephemeral flow drain from bluffs along the 
Columbia River and also enter the Rock Island Pool. In addition, there is some 
subsurface drainage seasonally to the pool from snowmelt during winter and 
irrigation during spring, summer, and fall. 

Two small reservoirs, Meadow Lake and Cortez Lake, are 4.5 mi to the west, 
between the plant site and Wenatchee. 

River flows at Rock Island Dam are variable and reflect releases of water fur­
ther upriver at Grand Coulee Dam (RM 597). Lake Roosevelt, behind Grand Coulee 
Dam, has a storage capacity of 5.2 million acre ft, whereas the Rock Island 
Pool has a capacity of only 130,000 acre ft (PNRBC 1979). Releases of water at 
Grand Coulee trigger downstream flows through the entire reservoir system below 
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the dam. Flows at Rock Island Dam average about 110,000 cfs. Peak flow 
usually occurs from April to June and low flow in August (WSU 1982). River 
discharge patterns today show a small range between high and low flow as regu­
lation for maximizing hydro power increases. 

Because of releases at Grand Coulee Dam and the IIflow-throughli feature of down­
river impoundments, water quality is generally similar throughout the mid­
Columbia qiver system. 

Alteration of water quality in the mid-Columbia River is probably within safe 
limits today, and water temperatures at Rock Island Dam are now probably lower 
than they were in the 1930s (Gould and Wedemeyer 1981). This is due, in part, 
to retention and release of seasonally cooler water from Lake Roosevelt behind 
Grand Coulee Dam (Jaske and Goebel 1967). Large amounts of river water are 
withdrawn and used in the Columbia Basin Irrigation Project, which now irri­
gates about 530,000 acres, or about half of the project's full estimated 
potential. 

3.3.4 Meteorology 

Wind data are taken at BPA's Columbia substation located at Rock Island Dam. 
Climatological data are for the city of Wenatchee, and were obtained from 
IIC1imatQlpgica1 Data for State of Washington,1I published by the U.S. Weather 
Bureau. l a} 

Data compiled through 1976 show that winds blow 75 to 90% of the time near the 
plant site. About 45% of the time the winds blow from the north and about 15% 
from the northwest. Wind velocities are usually between 7 and 9 mph. 

A wind rose for the Wenatchee area in 1984 is given in Figure 3.14. The pre­
vailing wind direction was east by southeast, the average wind speed was 
3.10 meters per second (m/s), and there were 1010 hours of calm winds (blowing 
less than 1 m/s) about 12% of the time during the year. 

Up to 1974, there were no data on the air pollutants carbon monoxide, sulfur 
oxides, photochemical oxidants, hydrocarbons or nitrogen oxides in the vicinity 
of the Alcoa Wenatchee plant. However, data on particulates in ambient air 
were taken at three sites: two located 10.5 mi upriver from the plant at the 
cities of W~n~tchee and East Wenatchee, and one located 2 mi downriver at Rock 
Is1 and Dam. la} 

In 1974, the only existing point sources of air emission near the site were the 
Alcoa Wenatchee plant and the Hanna Mining Corporation's ferrosilicon plant at 
Rock Island. Hanna Mining Corporation reduced the levels of particulates 
released to ambient air before 1976 by installing environmental control equip­
ment. The remaining emissions consisted primarily of silica and carbon. 

(a) Aluminum Company of America (Alcoa). 1976. Environmental assessment of 
Alcoa aluminum plant at Wenatchee. Wenatchee, Washington. 
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The most significant source of suspended particulates near the Wenatchee plant 
site is wind-blown dust and dirt. Dust storms are common on the relatively 
high, flat area to the north and east. Wind data show that about 85% of the 
time the prevailing wind blows from the northwest quadrant. Suspended partic­
ulates are essentially the same 10.5 mi northwest at Wenatchee as they are 2 mi 
southeast at Rock Island. tal 

Annual average temperature over 39 years of record (1935 to 1974) is about 
50°F; average maxima and minima are about 79°F and 22°F, respectively. Abso­
lute monthly maximum and minimum air temperatures are 110°F and -29°F, respec­
tively. The highest monthly average temperature is about 78°F (25°C) occurring 
in July,(a~d the lowest monthly average is about 10°F (-12°C) occurring in 
January. a, 

Annual average precipitation over 40 years of record (1934 to 1974) is about 
9 in.; maximum and minimum values have been almost 18 in. and 4 in., respec­
tively. Most of the precj~)jtation falls from December through January, the 
least in July and August. t 

Annual average snowfall over 32 years of record (1942 to 1974) is almost 
35 in.; maximum and minimum values have been(57 in. and 11 in., respectively. 
Most snow falls from November through March. a) 

3.3.5 Ecology 

The major ecological characteristics of the 
in two sections: terrestrial and aquatic. 
or animal species specific to the area have 
is within the nesting range of the American 
species (USFWS 1984). 

3.3.5.1 Terrestrial 

Wenatchee plant site are described 
No endangered or threatened plant 
been identified. However, the site 
peregrine falcon, an endangered 

The site is characterized as in the "Upper Sonoran Zone," one of the seven 
major life zones occurring in Washington State. This zone includes the low­
lands of the Columbia Basin that are extremely arid and support a shrub-steppe 
vegetation with various grasses and herbs g~owing among the shrubs (Highsmith 
and Kimerling 1979). Winters are mild and summers are long and hot, but there 
is little natural vegetation because of limited moisture. Most of the area is 
too dry for dryland farming, but the soils produce crops when fertilized and 
irrigated. This area is rapidly being modified for irrigated agriculture as 
the Columbia Basin Irrigation Project is expanded. 

Generally, there are no naturally growing trees at lower elevations in the 
area. Further, ornamental vegetation, forage for wild browsing animals, and 
brush for wildlife shelters are limited. ~ative species of forage and brush 
grow primarily in crevices running downslope from higher elevations, which 

(a) Aluminum Company of America (Alcoa). 1976. Environmental assessment of 
Alcoa aluminum plant at Wenatchee. Wenatchee, Washington. 
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funnel runoff during periods of snowmelt and rainfall, or near the margins of 
permanent water such as the Columbia River. 

Today, natural vegetation of the shrub-steppe region around the plant site 
exists primarily in areas unsuited for agriculture. However, some apparently 
natural plant associations have been modified by livestock grazing. Specifi­
cally, the natural vegetation around the plant site consists largely of big 
sagebrush, with an undercover of various grasses dominated by b1uebunch wheat­
grass. During the rainy season, the soil not covered by vascular plants sup­
ports a thin and fragile crust of mainly lichens, tiny acrocarpus mosses, and 
occasionally, liverworts (Daubenmire 1970). Soils cleared of natural vegeta­
tion often revert initially to dense stands of cheatgrass. 

Because of better soil and irrigation, farms at lower elevations along this 
stretch of the Columbia River support a variety of crops. Fruit orchards 
(cherries, apples, apricots, pears), alfalfa fields and wheat fields are common 
on terraced areas. Because suitable land along the margin of the Columbia 
River is limited, most farms near the plant site are relatively small in acre­
age. Coniferous forests grow at higher elevations along the Co10ckum Ridge 
about 2 mi west and southwest of the plant site. 

Native mammals characteristic of the big sagebrush/wheatgrass-cheatgrass asso­
ciation include coyote, badger, rabbits (b1acktai1ed jackrabbit, white-tailed 
jackrabbit, cottontail and pigmy rabbit), chipmunk (where rock rubble is near­
by), and various species of mice (Daubenmire 1970). 

Along the Columbia River above Rock Island Dam (Rock Island Pool), riparian 
habitat occurs along 60% of the reservoir shoreline and along 75% of the island 
shoreline (Tabor 1976b). The reservoir, the oldest on the mid-Columbia River, 
has a good diversity of established riparian plants, including several stands 
of willows and cottonwood growing in the silt deposits. Grasses grow along the 
river in the low-high water zone or close to it. The few islands in the Rock 
I sl and Pool are mostly the result of rai 1 road grade cu.ts along the 01 der, now­
flooded right-of-way; these islands generally have steep rock banks and a dense 
scrub cover. 

Canada geese nest along the Rock Island Pool, most often on Rock Island just 
above the dam (Tabor 1976b); except for a few mallards, other nesting waterfowl 
are uncommon. However, many waterfowl use the Rock Island Pool during the 
winter. The Canada geese and mallards are most abundant, but numerous other 
species have been identified on the impoundment, including loons, grebes, great 
blue heron, whistling swan, pintail, green-winged teal, wigeon, redhead canvas­
back, scaup, goldeneyes, bufflehead, mergansers, coot, and white pelican (Tabor 
1976b). California, ring-billed and herring gulls occur along the upper 
Columbia River most of the year and are common during late fall and winter. 
Upland gamebirds present along the margin of the Rock Island Pool include ring­
neck pheasant, California quail, chukar and mourning dove (Tabor 1976b). 

Larger mammals and fur bearers occurring along the Rock Island Pool include 
mink, muskrat, racoon, coyote, badger, skunk, porcupine, mule deer and bobcat 
(uncommon) (Tabor 1976b). 
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Raptors (birds of prey) reported along the Rock Island Pool include red-tailed 
hawk, Cooper's hawk, bald eagle, osprey and American kestrel (Tabor 1976b), but 
other species of raptors are likely present during some seasons. The bald 
eagle and osprey depend on fish in the reservoir for their food supply. 

Numerous species of small mammals, nongame birds, reptiles and amphibians are 
associated with riparian areas along the Rocky Reach Pool (Tabor 1976b). None 
of these are listed as endangered or threatened species (USFWS 1984). 

3.3.5.2 Aquatic 

Species of fish that occur between Rock Island and Rocky Reach dams are gen­
erally those common to the impounded Columbia River. They include anadromous 
fish such as salmonids (salmon and steel head) that pass through the Rock Island 
Pool during annual upstream and downstream migrations, and resident fish that 
stay there the year round. The resident fish include native species, repre­
senting original fauna of the Columbia River ecosystem, and introduced species 
that became abundant after introduction by man. 

Anadromous salmonids are economically valuable to the sport, commercial and 
Native American fisheries of the lower Columbia River. At the present time, 
most runs to the Columbia River reflect reduced population levels. Only runs 
of chinook salmon, sockeye salmon, a few coho salmon and steel head penetrate 
upstream past Priest Rapids Dam (RM 397) to the Rock Island Pool and above. 
State and federal hatcheries are operated above the city of Wenatchee to main­
tain upriver runs (Kaczynski and Moos 1979; Mullan 1982, 1984a, 1984b). 

Management practices strongly affect the status of salmonid runs to this 
stretch of the Columbia River today (Becker 1985). Nearly all adult fall chi­
nook salmon migrating upriver to spawn are now trapped downstream at Priest 
Rapids Dam for hatchery-rearing programs. Spring chinook salmon are reared and 
released at three federal hatcheries (Leavenworth, Entiat, and Methow) above 
the Rock Island Pool, but some spawn naturally in the Wenatchee, Entiat and 
Methow rivers. Runs of summer chinook salmon are limited, but some fish still 
spawn in tributaries above Rock Island. Upriver runs of coho salmon are 
depressed, and introduction of hatchery fish was curtailed in 1976. Runs of 
red salmon are maintained entirely by natural spawning above Rock Island Dam in 
Lakes Wenatchee and Osoyoos (Mullan 1984b), and the population has recently 
increased. Steel head are produced in hatcheries and spawn naturally in upriver 
tributary streams. 

Counts of adult salmonids over Rock Island Dam for the last five years are 
given in Table 3.4. 

Juvenile salmonids emigrate downstream through the Rock Island Pool annually 
during spring and summer, with the majority passing in April and May. Popula­
tion levels vary from year to year with success of natural spawning and 
releases from the Leavenworth, Entiat, Methow (federal), Rocky Reach and Wells 
Dam (state) hatcheries. The out-migration path is primarily through the upper 
layers of Rock Island Pool. 
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Year 
1980 
1981 
1982 
1983 
1984 

Table 3.4 
Counts of Adult Salmonids Migrating Upstream 

at Rock Island Dam, 1980 to 1984. (Data 
Supplied by Grant County Public Utility 

District No.2.) 

~hinook ~oho 
S~ecies 

Sockexe Stee1head 
26,996 783 52,657 7,017 
20,710 826 47,139 7,512 
23,940 1,915 41,111 9,879 
23,608 260 86,424 29,666 
37,041 2,179 109,074 25,096 

Total 
87,453 
76,187 
76,845 

139,958 
173,390 

Most native species of fish in the Columbia River above and below Rock Island 
Dam are of limited sport or commercial value. The native fish include suckers, 
squawfish, peamouth, chiselmouth, chubs, minnows, dace and sculpins (Ericksen 
et ale 1977; Stober et ale 1979). However, cutthroat trout, rainbow trout, and 
mountain whitefish are native fish sought by sport fishermen. 

Several introduced species are sport fish in this region of the Columbia 
River. The list includes largemouth and smallmouth bass, yellow perch, wall­
eye, channel catfish, bullheads, crappie and bluegill. 

3.4 PUGET SOUND AREA 

Two primary aluminum plants are located in the Puget Sound area of Washington 
State. The Kaiser Tacoma works, which was constructed during the early 1940s, 
is located on the southern portion of Puget Sound in Pierce County. The 
Intalco aluminum plant, built in 1967, is located north of the Sound in Whatcom 
County. Figure 3.15 shows the location of the plants with respect to Puget 
Sound. 

3.4.1 Kaiser Aluminum at Tacoma 

3.4.1.1 Site Location and Laxout 

The Kaiser Tacoma works is located on an 88-acre site in an industrial area 
within the limits of the city of Tacoma. Figure 3.16 shows the surrounding 
area. Nearby industry includes port-oriented loading and unloading facilities 
as well as chemicals, building materials and lumber. 

The site plot plan, Figure 3.17, shows the layout of the plant facilities with 
respect to waterways and port facilities. Two domes for storing alumina are 
owned by the Port of Tacoma but are located about 3 mi from the Kaiser plant. 

3.4.1.2 Geogra~hx 

The plant is located on reclaimed tidal flats along Commencement Bay at the end 
of the Puyallup River Valley. The reclaimed land is fill dredged from the 
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Figure 3.15 
Location of the Kaiser (Tacoma) and Intalco (Ferndale) Facilities 

Sound and has no natural features. The plant is located between two ship chan­
nels: the Hylebos Waterway to the north and the Blair Waterway to the south. 
The Puyallup River, with headwaters on Mt. Rainier, runs in a southeast to 
northwest direction as it joins Puget Sound. The valley floor, which is at or 
near sea level, is approximately two milss wide. To the north and northeast 
and to the south and southwest are elevations which rise up to 500 ft above the 
va 11 ey fl 00 r • 

3.4.1.3 Hydrology 

Plant water is obtained from two deep wells on plant property. The wells, 
which are screened at depths in the range of 600 to 700 and 900 ft, provide 
yearly average flows of 900 and 300 gallons per minute (gpm), respectively 
(Dames and Moore 1985). Near-surface groundwater is brackish, contaminated 
from numerous industrial activities in the area, and is not used as a water 
source. Plant supply is adequate for present and anticipated water require­
ments. No pretreatment is required for plant use. 
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The nearest surface water is the Hy1ebos Waterway, a tidal basin, into which 
the plant discharges waste waters via the Kaiser ditch under an NPDES permit. 
Current treatment of cyanide-bearing waste waters does not meet requirements of 
the new NPDES permit. A WDOE regulatory order requires compliance by Jan-
uary 1, 1986. For this reason, Kaiser is converting to "dry digging" which 
requires no water to remove pot1iners. Sanitary wastes are discharged 
untreated into the local sanitary sewer system. 

3.4.1.4 Meteorology 

Meteorological data were compiled from both Kaiser's onsite and backup monitor­
ing stations (no longer operating). An annual summary of wind direction and 
velocity for 1981 from the onsite station shows the predomiQa~t wind directions 
are south-southeast, south and southeast at the plant site.\a} Local terrain 
effects are evident during low-velocity periods, channeling down the tidal 
flats and over Commencement Bay. 

A large area in Tacoma's industrial tide flat area exceeds the federal primary 
standards for total suspended particulates (TSP) and is designated as a non­
attainment area (NAA). The plant is outside a small corridor of downtown 
Tacoma that exceeds the federal and state eight-hours ambient air standard for 
CO (10 mg/m3) • \ a) 

3.4.1.5 Ecology 

Terrestrial. In the near vicinity of the plant site, natural conditions 
have been highly disturbed by dredge-filling of the mud flats and by farming 
and residential development. Rushes, sedges and other wetland species have 
invaded the undisturbed fill and dikes used to retain the fill. Mixed conifers 
and hardwoods occur on the steep slopes east and northeast of the plant site 
and on the rough terrain of the elevations. No sensitive species occur in the 
vicinity of the plant site (Kaiser 1976). There is a limited amount of agri­
culture within five miles of the plant. 

A small flock of migratory geese returns each year to the retention basin 
through which plant waste waters flow. There is probably little other wildlife 
residing in this highly industrialized area. 

Marine. The Commencement Bay Superfund site includes several waterways and 
shoreline. The Hy1ebos Waterway in the vicinity of Kaiser Aluminum has been 
designated a high priority area based on sediment chemistry and toxicity, bio­
accumulation, and benthic community structure (Tetra Tech 1985). 

(a) Kaiser Aluminum and Chemical Corporation. 1984. Hazardous Waste 
Management Plan. Tacoma, Washington. 
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3.4.2 Intalco Aluminum at Ferndale 

3.4.2.1 Site Location and Layout 

The Intalco plant site is located 13 mi northwest of Bellingham, the largest 
city in Whatcom County, and about 7 m; west of Ferndale. Whatcom County ;s the 
most northwestern county in Washington State. It is bordered on the north by 
Canada and on the westby the Strait of Georgia (Pacific Ocean) (Figure 3.18). 
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The Intalco plant is located in the Cherry Point industrial area, which is 
zoned for heavy impact industrial. The 1300-acre plant site is bounded by an 
Atlantic Richfield refinery to the north and by a Mobil refinery to the 
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south. The 330-acre, fenced area contains the major buildings except the 
alumina storage silos; Figure 3.19 shows the site plot plan. 
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Site Plot Plan: Intalco at Ferndale 

3.4.2.2 Geography 

Property 
Line 

Whatcom County has a saltwater coastline roughly 100 mi long. In sharp con­
trast to the lowlands in the western section of the county, the Cascade Moun­
tain Range looms up in the eastern section of the county. Mount Baker, about 
50 mi away, rises to an elevation of 10,750 ft above sea level. 

Whatcom County's coast has a direct western exposure to the Georgia Strait and 
runs northwest to southeast. The shoreline is sea cliff with a narrow beach. 
The Intalco pier is located on tidelands leased from the state. The area on 
top of the bank, where the plant buildings are located, has a gentle slope to 
the east. The plant is southwest of Lake Terrell, a small lake covering 
approximately 440 acres. The Nooksack River is located 7 miles east, bordering 
the town of Ferndale. 
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3.4.2.3 Hydrology 

The Intalco plant site is supplied with water from the Nooksack River. The 
pumping and pretreatment plant is owned by Whatcom County P.U.D. #1. The town 
of Ferndale draws water from the same source. Prior to installation of the 
water treatment plant for the city (1975), the town water supply was dependent 
upon local wells. Other residents outside the city service area still depend 
on wells for their potable water supply (Intalco Aluminum 1976). There is one 
regionally extensive aquifer beneath the upland adjacent to the Intalco site. 
This aquifer occurs near sea level (about 210 ft deep at the site). It is the 
only aquifer capable of supplying domestic or industrial supplies. All domes­
tic wells in the vicinity of the plant obtain water from this aquifer. Limited 
discontinuous IIperched'{' ~quifers are restricted in area and have seasonal 
water-yield potential. a) 

Intalco has a sewer treatment lagoon located just southwest of the plant build­
ings (Figure 3.19). Sanitary wastes are oxidized by an aeration system. The 
effluent is chlorinated and discharged into the process outfall system. 
Treated storm water and process effluents flow directly into the Georgia 
Straits. No other body of water is affected by any outfall water. 

3.4.2.4 Meteorology 

Meteorological conditions are very similar for the entire western portion of 
Whatcom County, and ambient air quality is generally excellent. Wind rose data 
(taken at the plant site) indicate that the dominant wind direction appears to 
be from the south-southeast (Intalto Aluminum 1976). A weather station on the 
plant site (see Figure 3.19) collects 15-minute averages of wind speed aQg) 
direction at two tower levels, plus temperature, dew point and rainfall. l 

3.4.2.5 Ecology 

The major ecological characteristics of the Ferndale plant site are described 
in two sections: terrestrial and marine (Intalco Aluminum 1976). No endan­
gered fish or wildlife have been identified at the site. 

Terrestrial. The nonindustrial area around the plant site has few trees, since 
it was at one time or another cleared for farming. This is true of a good deal 
of the land between Cherry Point and Ferndale. Intalco property has some 
forested areas, and there are some other similar isolated sections scattered 

( a) 

( b) 

Shannon & Wilson, Inc. 1983. Waste Site Impoundment Area Groundwater 
Investigation, Phase 3 Report. Prepared for Intalco Aluminum Corporation, 
Ferndale, Washington, by Shannon & Wilson, Inc., Geotechnical Consultants, 
Seattle, Washington. 
Intalco Aluminum Corporation. 1985. Technical Memo: Environmental Data 
Related to Aluminum Smelter Operations. TM-44-85, Intalco Aluminum, 
Ferndale, Washington. 
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throughout the region, especially on the industrial and development property to 
the north. The Lake Terrell Wildlife Recreation Area maintains a relatively 
large area of forested land. 

The predominant tree species in the area include such conifers as Douglas fir, 
western red cedar and western hemlock. The primary deciduous varieties are 
maple, alder, birch and cottonwood. The groundstory is mainly ferns and mosses 
in the second-growth forest area with reed-canary grass, orchard grass, wild 
fescue grass and similar species growing elsewhere. The understory consists 
mainly of salal, Oregon grape, spirea, and berry bushes. 

Refuges in the vicinity of Intalco include Lake Terrell Wildlife Recreation 
Area and Lake Tennant Wildlife Recreation Area. This section of the country is 
part of the Pacific Flyway. Lake Terrell is one of the first stopping points 
for waterfowl on their southern migration coming out of the Fraser River delta 
in Canada. Nesting areas include Lake Terrell, Lake Tennant, and the Nooksack 
River delta. Game birds in the area include quail, ring-neck pheasant, par­
tridge and grouse. 

Terrestrial animals seen in the area are the blacktail deer, black bear, rac­
coon, skunk, opossum, beaver, red and gray fox, river otter, mink, weasel, 
muskrat, bobcat, coyote and cougar. 

Marine. Data compiled by the Washington State Department of Fisheries show the 
following marine fish are common in the Georgia Straits (which is adjacent to 
the plant site): flounder, salmon, dogfish, ling cod, Pacific hake, sole, cod, 
ratfish, skates, sab1efish, herring and walleye pollock. The more stable rocks 
in the shallow waters provide attachment for barnacles and mussels. Clams and 
crabs are also seen near the shore. 

3.5 NORTHEASTERN WASHINGTON 

Kaiser owns and operates one primary aluminum production plant in the Spokane 
area. 

3.5.1 Site Location and Layout 

The Kaiser reduction plant is located in the vicinity of the unincorporated 
town of Mead, on the northern edge of the city of Spokane on the Spokane River 
Valley floor (Figure 3.20), at an elevation of approximately 2000 ft. The 
Kaiser plant occupies 37 fenced acres on a total site of 1135 acres. The 
unfenced portion of the site is used as a buffer zone. Feed material is deliv­
ered to the site by a spur of the Burlington Northern railroad. A site plot 
plan (Figure 3.21) shows a schematic of several Kaiser plant facilities, as 
well as some facilities that are environmentally important. 

3.5.2 Geography 

Spokane County is split by the Spokane River, which flows west from its source 
in Lake Coeur d'Alene, across the county and through the city of Spokane, flow­
ing northwest until it empties into the Columbia River. The floor of the 
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Spokane River Valley is characterized mainly by black volcanic rock, basalt, 
and the valley itself is a part of the vast, channeled scablands of eastern 
\~ashi ngton. 

The county is generally composed of and bordered by plateaus, rolling hills, 
plains and mountains. Emanating from the city of Spokane to the north are 
plateaus rising in elevation to the foothills of Mt. Spokane. To the east, the 
valley widens into Rathdrum Prairie bounded by the Selkirk Mountains. To the 
west, there are more plateaus with a gradual downward sloping to the Columbia 
River. To the south and out of the valley, there are more plateaus and rolling 
flatlands. There are 76 lakes within a 50-mi radius of the city of Spokane. 

3.40 



3.5.3 Hydrology 

Peone Creek, also known as Deadman Creek, is located north of the plant site. 
Both domestic and industrial waste water from the plant are discharged to Peone 
Creek after treatment to ensure that it meets discharge standards. Only 
limited data have been found on the flow rate or water quality of Peone Creek 
or the water quality of the Little Spokane River into which it discharges.~a} 

3.5.4 Meteorology 

Wind speed and direction data are measured at a meteorological station located 
on the plant site (Figure 3.21). The predominant wind is from the southwest in 
the winter and the northwest in the summer with an average speed of 2 to 5 mph. 

3.5.5 Ecology 

Native stands of forest trees are diverse in location and species distribution 
due to the diversity of habitats. In the near vicinity of the plant, a combi­
nation of land development and soil conditions accounts for the scattered and 
poorly developed stands of ponderosa pine and lesser numbers of other coni­
ferous species. At greater distances, land-use patterns are responsible for 
forest tree distribution; for the most part, trees occur on lands not presently 
suitable for development for agricultural, residential, commercial or indus­
trial use. In the near vicinity of the plant, natural vegetation has been 
disturbed by man's activities. Scattered trees and small stands of native 
trees occur only in areas presently undeveloped and are relatively poor due to 
soil conditions. Mixed grasses, forbes and shrubby perennials make up the 
ground cover. Ornamentals are cultivated on the plant site and around various 
industrial buildings on adjacent sites as well as in residential areas. 

The only information(o~ aquatic ecosystems in the area is contained in a report 
by Hartung and Meier a} who conducted an ecological survey of the Little 
Spokane River, which receives Peone Creek and subsurface inputs of leached 
cyanide wastes from the plant. They present information on fish and inverte­
brate populations. The more abundant fish species include rainbow trout, 
whitefish, carp, chiselmouth, redside shiner, northern squawfish, sucker, 
yellow perch and mottled sculpin. No information is available concerning 
threatened or endangered species, although it is highly unlikely that any occur 
on the plant site. 

3.6 WESTERN MONTANA 

The Columbia Falls Aluminum Company (CFAC) owns and operates a primary aluminum 
reduction plant near Columbia Falls, Montana. 

(a) Hartung, R. and P. G. Meier. 1980. Ecological Survey of the Little 
Spokane River in Relation to Cyanide Inputs. Unpublished research report 
for Kaiser Aluminum Company, Spokane, Washington. 

3.41 



3.6.1 Site Location and Layout 

The CFAC plant lies just east of the town of Columbia Falls on a site 1000 ft 
north of the main stream of the Flathead River and west of Teakettle Mountain 
in the Whitefish Mountain Range. The site is shown in Figure 3.22 with respect 
to waterways and major highways. The plant site is located 8 mi southwest of 
Glacier National Park. In essence, the plant lies on the geographic site named 
by the Indians, the flat head of the valley just west of the Continental 
Divide. The site consists of 184 acres within a total plant site of 543 acres. 
The plant is in Flathead County, which is bordered on the south by the Flathead 
River, on the west by Lincoln County, and on the north by Canada. The site 
plot plan (Figure 3.23) shows the layout of the major plant facilities and 
associated waste disposal areas. 

3.6.2 Geography 

The CFAC plant lies at the head of a broad mountain valley, at about 3000 ft 
elevation, with mountains to the east, forest land to the north and northwest, 
and agricultural land west and south. The valley is traversed by highways and 
rivers. To the east of the CFAC site are the approach foothills and mountains 
reaching the Continental Divide. The Flathead River at the site flows through 
Bad Rock Canyon, a pioneer approach to Marias Pass. The main stem of the Flat­
head River starts about a mile east of the site where the South Fork of the 
Flathead River joins the river. The other two segments, the North Fork and the 
Middle Fork, merge about 7 mi upstream. The Flathead River is included in the 
National Wild and Scenic Rivers System. Further up the canyon is the western 
entry to Glacier National Park at West Glacier, some 15 road mi from Columbia 
Falls. To the north is the approach to the North For~ of the Flathead River 
with the road following the river valley to the border station crossing at 
Trail Creek. This is one of the main timber harvest areas in Flathead 
County. To the west is the community of Columbia Falls and two highways lead­
ing to the neighboring community of Whitefish. To the south are two major 
highways which meet in Kalispell, the county seat. 

3.6.3 Hydrology 

The drainage area of Flathead Lake at Polson encompasses approximately 7010 sq 
mi in Montana and Canada. The North Fork of the Flathead River at the interna­
tional border has a drainage area of about 450 sq mi in Canada, with an addi­
tional 175 sq mi of drainage in Canada that flows into tributaries that enter 
the North Fork below the border. Of approximately 6375 sq mi of the drainage 
in Montana, 4440 are in Flathead County and 850 are in Lake County. Powell, 
Missoula, Lincoln, and Lewis and Clark Counties contain about 425, 410, 90 and 
65 sq mi of the Flathead drainage, respectively. All of Glacier Park west of 
the divide, or 875 sq mi, and most of the Flathead National Forest1s 3680 sq mi 
are located in the drainage. The major rivers include the South, North and 
Middle Forks of the Flathead River, which join to form the Flathead River at 
Columbia Falls, Montana. The Whitefish and Stillwater Rivers merge and empty 
into the Flathead River below Kalispell. Some physical-chemical data on the 
Flathead River are presented in Table 3.5. 
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Table 3.5 
Physical-Chemical Characteristics of the 

Flathead River 

Component 

Mean annual discharge(a) 
Total phosphorus 
Dissolved inorganic phosphorus 
Nitrate 
Total Kjedahl nitrogen 
Calcium 
Magnesium 

Characteristics 

8,490 m3 x 106 
22.7 llg P/l 
1.35 llg P Il 

61.3 llg NIL 
83.1 llg NIL 
22.7 mg Call 
5.69 mg Mg/l 

(a) At Columbia Falls; all chemical data at mouth 
of Flathead River. 

3.6.4 Meteorology 

The local air shed encompasses the northern portion of the Flathead Valley in 
northwest Montana. The valley is bordered on the east by high mountains (the 
Continental Divide is approximately 40 mi east of the plant site) and on the 
west and north by lower mountains. The prevailing wind at Columbia Falls is 
from the south, influenced mainly by the thermal effects of Flathead lake. 

During winter storm perlod$, wind ,g,usts up to. 45 mph have been measured at the 
weather service statton located at Glacier International Airport, about 9 mi 
southwest of the CFAC site. Such gusts are infrequent. Major weather influ­
ences in the valley are from air masses moving in from the Pacific Ocean. 
Arctic air masses sometime spill across the Continental Divide but generally 
move down the east side of the Divide. 

Average annual precipitation is about 15 in. with an average annual snowfall of 
about 49 in. July and August are the only months in which snowfall has not 
been observed. Average monthly precipitation ranges from 0.80 in. in April to 
about 2 in. in June. 

3.6.5 Ecology 

No threatened or endangered species are known to occur on or near the site. 

Terrestrial. Flathead area forest5 are predominantly coniferous, evergreen, 
with about 2% deciduous. Major species in order are: lodgepole pine, Douglas 
fir, western larch, Englemann spruce, and sub-alpine fir. About 5% of the area 
is in white, ponderosa, and white bark pine. Cedar, juniper and hemlock are 
present. Deciduous species are cottonwood, alder and birch. Wildlife forage 
brush is common in big game areas. 

Dominant large wildlife species include deer, elk, bear, moose, mountain lion, 
bighorn sheep and Rocky Mountain goat. Smaller species include beaver, coyote, 
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marten, weasel, muskrat, wolverine and squirrels. Predominant bird species 
found in the area are ducks, geese, grouse, pheasant, turkeys, hawks, osprey 
and eagles. 

Aquatic. The Flathead River and its three main tributaries flow over extensive 
alluvial deposits with a substrate made up largely of boulders and large rubble 
(Hauer and Stanford 1982a). Low order streams have a forest canopy of Douglas 
fir and western larch whereas the larger river reaches are largely unshaded 
(Hauer and Stanford 1982b). Periphyton is abundant except during scouring in 
spring, and a fairly typical invertebrate fauna is present. Predominant 
species of fish found in the Flathead River in the vicinity of the site include 
native cutthroat trout, Dolly Varden trout, kokanee salmon, mountain and lake 
whitefish, and eastern brook trout. 
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Chapter 4 

IMPACTS OF PLANT OPERATION 

This chapter discusses the socioeconomic and environmental impacts associated 
with aluminum smelter operation. With one exception, impacts are discussed for 
two levels of plant operation, full capacity or 100% operation and shutdown or 
0% operation. Because of non-BPA power supplies, the scenarios examined for 
the Wenatchee plant also included 40% capacity production. The impact chapter 
is divided into four sections. The first two, sections 4.1 and 4.2, are over­
views of the socioeconomic and environmental impacts, respectively. These 
sections describe the relevant impacts and link aluminum smelter operation (or 
shutdown) to the impacts. The plant and community level impacts for each alu­
minum smelter are described in Section 4.3. Finally, the last section contains 
a discussion of socioeconomic implications of several smelter closures and the 
differences between temporary and permanent closures. The final section also 
contains a number of specific environmental topics usually covered in an envi­
ronmental impact statement (EIS). 

4.1 OVERVIEW OF SOCIOECONOMIC IMPACTS 

This chapter discusses the types of socioeconomic impacts expected if operating 
levels are modified at the aluminum smelters in the Pacific Northwest and the 
principal mechanisms by which those impacts are anticipated to occur. 

4.1.1 Economi c 

Items of major concern in economic impact analysis are changes in the number of 
regional jobs, in regional income, and in government financing requirements. 
Standard regional economic approaches identify three categories of employment 
changes: direct effects, indirect effects, and induced effects. Direct 
effects are the changes in employment at the impact site itself. Direct 
workers are those employed at the impact site. Indirect effects refer to 
changes in employment at firms that supply goods or services to the aluminum 
plant; e.g., plant closure would eliminate the need to transport aluminum ingot 
and would result in layoffs of transportation workers. Indirect workers are 
those employed by these suppliers. Induced effects refer to changes in employ­
ment resulting from changes in the purchases of direct and indirect workers, 
e.g., job losses due to closure or reduced operating levels at restaurants, 
supermarkets, and retail outlets that provide goods and services to direct and 
indirect workers. Job loss or gain has subsequent impacts on regional income 
primarily through reductions in wages paid to workers living in the region and 
on revenues of local governments through reductions in the tax base. However, 
changes in government revenues tend to be at least somewhat offset by popula­
tion changes that affect the demand for government services. 

To develop quantitative estimates of these various impacts, direct employment 
changes at aluminum plants for full capacity and plant closure cases were 
developed from current and full capacity estimates of plant employment. 
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Indirect employment changes were then estimated using the Washington State 
gross flows (input-output) table. (The estimation of these impacts is 
described in Appendix A-B.) 

To estimate the overall employment effects, the estimated direct and indirect 
employment changes associated with the two levels of operation were introduced 
into the Metropolitan and State Economic Regions (MASTER) model. That is, 
employment for each industrial category in the model was increased (decreased) 
to reflect the impact of moving to full capacity (plant closure) from 1985 
operating levels. The direct and indirect employment levels were assumed con­
stant over the entire forecast period for each production level, i.e., the 
plant operates either at full employment from 1985 to 2001 or is closed for the 
entire period. The plant closure case assumes direct and indirect employment 
is zero from 1985 to 2001. This implies that the plants are essentially aban­
doned without maintenance, security, or dismantling. Results from the MASTER 
model scenarios then served as inputs to the Fiscal Impacts Model (FIM) which 
produces estimates of local government revenues and expenditures. 

The MASTER model is an econometric, simultaneous equation, simulation model 
estimated from local county-level data on economic and demographic variables 
for the mid 1960s to the late 1970s. County, Metropolitan Statistical Areal 
Rest of State Area (MSA/ROSA), and state-level data are contained in the data 
base. Variables include employment, wage and salary income, and wage rates for 
12 standard industrial categories (SICs); personal income; commercial construc­
tion for 20 building types and residential construction for 5 building types; 
population; births; deaths; net-migration; and energy prices (natural gas, 
electricity, petroleum, coal). 

MASTER regional economic activity forecasts can be produced for counties, 
MSAIROSAs, and states in the continental U.S. For each geographical unit 
(region) the model forecasts such variables as: employment, wage rates, com­
mercial construction, residential construction, and income. 

MASTER was specifically designed to assess the regional economic impact caused 
by various national and regional changes. It is particularly well-suited to 
estimate the regional economic impact caused by adding capacity or shutting 
down a major employer in a region. The steps involved in using MASTER include 
selecting the region to be investigated (e.g., a group of counties or an MSA), 
developing a base case macroeconomic forecast, and, finally, specifying changes 
in model inputs to reflect the impacts of interest. The specific macroeconomic 
assumptions and greater detail on the MASTER model are given in Appendix A-C. 
Detailed results of MASTER simulations for each region are given in 
Appendix A-D. 

The Fiscal Impacts Model (FIM) uses population projections of the MASTER model 
to project local government revenues and expenditures. The model is based on a 
detailed data base including historical local revenues and expenditures. It 
assumes that revenues and expenditures are directly proportional to population, 
with education expenditures proportional to school age population. Greater 
detail on FIM is given in Appendix A-C. 
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The significance of the impacts associated with modified production levels in 
the aluminum industry are dependent upon the context in which they occur. 
Should the national, regional, and local economies be growing when the aluminum 
facilities reduce employment and income in the region, the consequences of the 
loss of jobs, income, and tax revenue will be less difficult to handle than if 
those losses occur during a period of economic recession. 

4.1.2 Demographic 

Increases or decreases in employment in a region are likely to affect the demo­
graphics of the area. Closure of a plant and ripple effects of job loss in the 
local economy are likely to lead to increased out-migration as some unemployed 
workers relocate. Because decisions to migrate out of an area may depend not 
only on aluminum industry employment but on availability of other jobs as well, 
it is necessary to consider the full employment picture including direct, 
indirect, and induced employment impacts. Similarly, aluminum industry expan­
sion would create other job opportunities as well. Equations relating migra­
tion decisions and population to local economic activity are incorporated in 
the MASTER model. Thus, estimated population changes are consistent with the 
complete economic picture as described by MASTER. 

As with employment impacts, population impacts depend upon local, regional, and 
national conditions. In some communities where a high proportion of total jobs 
has been lost, workers and their families have remained longer than antici­
pated. The delay in out-migration has been attributed to several factors that 
apply to the aluminum industry in the Pacific Northwest: 1) many of the 
workers are older and, when faced with job loss and the need to relocate, 
choose instead to retire; 2) if many workers are trying to leave an area at the 
same time, they may not be able to sell their homes, and may hesitate, or be 
unable, to relocate; 3) if job loss in the aluminum industry accompanies a 
recession in the regional or national economy, unemployed workers may be unable 
to obtain jobs elsewhere and may decide that it is more prudent to remain where 
they are. If growth conditions prevail, at least some of the unemployed alumi­
num workers are likely to be able to find jobs locally, and the economic condi­
tions that would retard out-migration of the remaining workers are not likely 
to occur. 

4.1.3 Housing 

Impacts on housing from changing production levels in the aluminum industry 
occur principally as the result of in- and out-migration of population. As 
indicated in Chapter 4.1.2, should significant numbers of workers become unem­
ployed in an area that is not generating replacement jobs, the net impetus for 
out-migration has the potential to significantly increase the supply of housing 
on the market while reducing the demand. Housing availability would increase 
under these circumstances and housing prices would fall. 

4.1.4 Land Use 

Impacts on land use would result from plant shutdown that led to disassembly of 
the plant and conversion to another use or from changes in the residential 
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patterns due to job loss and out-migration. Information for assessing poten­
tial impacts on land use was gained primarily from plant officials and local 
land use planners. In most cases, the aluminum facilities are located in heavy 
industrial areas containing other industrial facilities. In these circum­
stances, it is not likely that the plant site would be converted to nonindus­
trial use, even if it were to be abandoned by the aluminum industry. Even 
where the plant is relatively isolated (for example, Goldendale), dismantling 
and clearing the site is costly enough that plant officials indicated the 
facilities were likely to remain intact for a considerable period after 
closure. 

4.1.5 Public Services 

Impacts on public services occur principally as changes in population and hous­
ing alter demand for services and as changes in revenue alter the ability of 
governmental units to provide service or require increased tax rates to main­
tain service levels. The aluminum industry generally pays substantial property 
taxes to the local governments in whose jurisdictions they are located. In 
addition, state income taxes and retail sales revenues from the plant and its 
workers can be an important source of revenue. As with the other socioeconomic 
components, the significance of the public sector impacts from changes in pro­
duction levels at the aluminum smelters depends upon the overall economic and 
fiscal context in which they occur. Currently, many local governmental units 
are concerned about revenue sources as changes in federal programs and tight 
financial conditions at the state level are reducing intergovernmental trans­
fers. In this assessment, the focus is on local jurisdictions rather than the 
state. 

4.1.6 Social 

In this assessment, the social consequences are addressed primarily as a summa­
tion of the preceding socioeconomic components, with an effort to determine 
what their collective impact on community social organization and individual 
well-being would be. Factors such as changes in community resources and their 
distribution, community diversity, outside linkages, levels of coordination and 
cooperation, and social problems are considered. The approach taken in the 
assessment is described more fully in Branch et ale (1984). 

4.2 OVERVIEW OF ENVIRONMENTAL IMPACTS 

This chapter provides an overview of the principal environmental consequences 
of the operation of an aluminum smeltor. Specifically, it covers effluents 
associated with full capacity; physical impacts associated with transmission 
lines and the transportation of raw materials; exposure pathways; and the envi­
ronmental impacts of fluorides. 

4.2.1 Effluents 

In this chapter information on plant effluents is provided. The data presented 
represent that most recently available for plants operating at near capacity. 
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In most cases that was during 1983-1984; in some cases, it was earlier. The 
impacts of the effluents are discussed in Chapters 4.2.4, and 4.3. 

4.2.1.1 Waste Water Discharges 

The Northwest aluminum plants each use up to about 10 million gallons of water 
per day. The water is gen~ra11y drawn either from onsite wells or from surface 
water sources. It is used primarily for cooling plant equipment (e.g., recti­
fiers, furnaces, casting machines, air compressors) and as a scrubber agent in 
air quality control equipment. When used for air quality control, it captures 
many of the contaminants in the effluent water that would otherwise leave the 
plant through the air ventilation system. 

Waste water effluents include industrial waste, storm drainage, and sanitary 
wastes. In general, the effluents are discharged to surface water bodies under 
National Pollutant Discharge Elimination System (NPDES) permits. The principal 
industrial waste contaminant of concern is fluoride (Table 4.1). Other regu­
lated contaminants and the range of discharge concentrations include cyanide 
(less than 0.03 mg/L), oil and grease (0.02-10 mg/L), and total suspended 
solids (2.8-13 mg/L). Temperature and pH are also regulated. For plants where 
test results are available, the undiluted effluent is either not toxic in 96-
hour bioassay tests with trout, or may be made nontoxic by less than 1:1 
dilution. 

Table 4.1 
Waste Water Effluent Volume, Fluoride Content and Receiving 

Waters for Northwest Aluminum Plants 

Plant 
Vancouver 
Longview 
Troutdale 
The Dall es 
Goldendale 
Wenatchee 
Tacoma 

Ferndale 
Mead 

Columbia Falls 

Volume 
4.8 MGD 
9.1 
1.6 
2.5 
8.9 
9.1 
0.7 
1.0 
6.1 
3.4 

4.7 

Fluoride 
1.8 mg/L 

12 
26 
16 

9 
5.4 
5.0 

<1.0 
5.1 

23 

1.8 

Sanitary wastes are generally treated onsite. 

Receiving Water 
Columbia River 
Columbia River 
Columbia River 
Columbia River 
Columbia River 
Columbia River 
Hy1ebos Waterway 
Blair Waterway 
Straits of Georgia 
Peone Creek (Spokane 
Ri ver) 
Onsite ponds (no 
offsite discharge) 

Vancouver. The Vancouver plant has two liquid waste outfa1ls, both near the 
Columbia River bank, as indicated on Figure 3.6. One outfall carries indus­
trial waste water and discharges from two settling lagoons to the Columbia 
River. The second outfall discharges from a secondary sewage treatment 
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system. Both discharges are regulated by NPDES Permit WA 000029-9. Table 4.2 
gives additional information on composition of liquid discharges from the 
plant. 

Table 4.2 
Composition of Liquid Discharges from the Alcoa 

Vancouver Plant, 1984 

Components 
Discharge volume (MGD) 
Aluminum 
Benzo-a-pyrene 
Nickel 
Zinc 
Fluoride 
Cyanide 
Antimony 
Chromium 
Oil and grease 
Total suspended solids (TSS) 
pH of effluent 

Permitted (lb/da~) 
24-hr avg. Maxlmum 

Not applicable Not applicable 
66 148 

0.02 0.04 
2.4 3.4 
0.8 1.5 

100 200 
0.15 0.4 
2 3 
0.8 1.5 

70 150 
930 1860 
6-9 6-9 

Estimated Amounts 
(lb/day) 

4.8 
47 

No data 
1.7 
1.0 

68 
0.10 
1.0 
0.2 

34 
455 

7.4 

Longview. The plant waste water is discharged into the Columbia River three 
miles below the Longview Bridge and is regulated by an NPDES permit issued by 
the Washington State Department of Ecology. Three outfal1s are in use, one 
each for sanitary wastes, industrial and cooling waste water, and storm sewer. 
The actual and permitted discharges are listed in Table 4.3. 

Table 4.3 
Composition of Liquid Discharges from the Reynolds Longview Plant 

Actual 
Avg. Monthly 

Permitted Limits (7/83 to 6/84) 
Industri al Storm Industrial 

Component Sewer and Cooling Sewer and Cooling 
Discharge volume (MGD) <0.15 11 4 9.1 
TSS <30 mg/L 1800 1b/day 3 mg/L 977.7 1b/day 
Fluorides No data 1200 1 b/day No data 

«20 mg/L) 12.0 mg/L 
Cyanide No data 5 1 b/day No data 

«0.06 mg/L) 0.03 mg/L 
Oil and grease No data 200 1 b/day No data 120.6 1 b/day 
pH 6.5-8.5 6.5-9.0 6.5-9.0 8.2 

Troutdale. Cooling waste water and treated sanitary waste water are pumped 
into a company lake where sedimentation takes place. A 36-in. pipe discharges 
from the lake into the Columbia River. The discharge is regulated by the 
Oregon Department of Environmental Quality under NPDES Permit 2835-J. The per­
mitted and actual average discharges are listed in Table 4.4. 
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Table 4.4 
Composition of Liquid Discharges from the Reynolds Troutdale Plant 

Component 
Discharge volume (MGD) 
F1 uori des 
TSS 
Oil and grease 
Cyanide 
pH 

Permitted 
Not applicable 
710 1 b/day 
1065 1b/day 

<10 mg/L 
1 1b/day 
6.0-9.0 

Actual 
Average Monthly 

7/83-6/84 
1.6 

335 1b/day 
145 1b/day 

1.7 mg/L 
0.1 1 b/day 
7.9 

An additional one-time grab sampling of waste water was collected in conjunc­
tion with the NPDES permit application and those analyses are indicated in 
Table 4.5. 

The Dalles. The Dalles plant obtained water from the Columbia River for indus­
trial use (16 MGD as a scrubber agent and for cooling) and from wells for 
drinking and washing (0.9 MGD). When it was operating, the plant discharged 
industrial waste through a recycle pond north of the plant and adjacent to the 
Columbia River. The waste water was discharged from the pond to the Columbia 
River through a submerged pipe. Sanitary wastes were sent to a secondary bio­
logical treatment plant. The effluent from this plant was chlorinated and 
mixed with the industrial waste water discharge prior to release into the 
Columbia River. . 

In 1981, the volume of discharge from various plant sources was 100-2400 gpm 
from foundry and rectifier cooling, 100-500 gpm from paste plant cooling, 
0-1000 gpm from storm drainage, 100-600 gpm from roof scrubber operation 
(recycle bleed), and 20-40 gpm from the sewage plant. 

The Dalles site is a proposed EPA superfund site because of the possibility 
that groundwater has been contaminated with cyanide and fluoride salts (Oregon­
ian 1985). The NPDES discharge permit limits and actual effluents are listed 
in Table 4.6. 

Goldendale. The plant uses Columbia River water as a scrubber agent in air 
quality control systems and for process purposes, primarily cooling. About 
18,000 gal/day of well water is used for drinking and washing purposes. 

About 8.9 MGD of cooling and scrubber water are discharged into the Columbia 
River through a three-port diffuser that is 1700 yards above John Day Dam; the 
diffuser is 300 ft from shore at a depth of 30 ft. Each of the ports has an 
8-in. nozzle to improve diffusion characteristics of the discharge and to 
reduce the temperature change in the Columbia River to less than a measurable 
difference. Diffusion of the discharge plume depends on river flow and 
temperature in both the Columbia and John Day rivers, operation of John Day 
Dam, and wind conditions. 
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Table 4.5 
Results of a Single Grab Sample of Liquid Discharge 

from the Reynolds Plant at Troutdale 

Cd 
Cyanide 
Phenols 
BOD 

Compound 

COD 
Oil/grease 
Flourides 
TOC 
TSS 
NH4 as N 
S04 
Al 
Fe 
Mg 
Mn 
Acenaphthene 
Anthracene 
Benzo-Anthracene 
Benzo-a-Pyrene 
3,4 Benzo Fluoranthene 
Benzo (ghi) Perylene 
Benzo (k) Fluoranthene 
Chrysene 
DiBenzo (a,h) Anthracene 
Phenanthrene 
Pyrene 
An, As, Be, Cr, Cu, Pb, 
Hg, Ni, Se, Ag, Th, Zn 

pH 

Table 4.6 

Amount (mg/L) 
0.003 
0.044 
0.0056 
1.5 
8.3 
8.1 

32 
6.0 

40 
0.34 

266 
0.15 
0.20 
5.0 
0.20 
0.00041 
0.00004 
0.00102 
0.00074 
0.00103 
0.00028 
0.00030 
0.00124 
0.00070 
0.00015 
0.00032 

all below 
detection 
limits 

7.1-9.1 

Composition of Liquid Discharges from the Martin Marietta 
Plant at The Dalles (July 1982 through May 1983). 

Component Permitted Limit Actual 
Discharge volume (MGD) Not applicable 2.5 
TSS 750 1b/day 143 1 b/day 

(7.2 mg/L) 
Fluoride 500 1 b/day 326 1b/day 

(16 mg/L) 
Oil and grease <10 mg/L 1.5 mg/L 
pH 6.0 - 9.0 7.6 (7.4-7.8) 
Temperature No 1 imits 58 - 74 of 

(monthly average) 
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Prior to discharge, water from the secondary scrubber systems is 
treated to adjust pH, remove fluorides, reduce suspended solids, 
and remove oil and grease. Sanitary wastes are treated in a secondary t,reat­
ment plant, chlorinated, and co-mingled with the main plant discharge. 

Characteristics of the Commonwealth plant effluent stream are compared with 
Columbia River water in Table 4.7. 

Table 4.7 
Composition of Liquid Discharges from the 

Commonwealth Plant at Goldendale 

Component 
Discharge volume (MGD) 
Temperature 
Fluoride 
Oil and grease 
pH 

Value of 
Plant Discharge 

8.9 
4S-80°F 
9 mg/L 
1 to 2 mg/L 
6.5-8.5 

Normal 
River Value 
1.4 x lOS 
33-72°F(a) 
0.2 mg/L 
Negligible 
6.S-8.5 

(a) Average of 8 stations adjacent to the plant. 

Wenatchee. Cooling water has been applied to the soil since 1977, hence there 
is no impact on surface waters from heat dissipation. Plant waste water is 
discharged to the Columbia River in the Rock Island P.(OQ1, through a diffuser 
located on the river bottom about SOO ft from shore. a) The discharge is con­
trolled by NPOES Permit WA 0000068-0. The permitted and actual discharges are 
listed in Table 4.8. Available data indicate that the plant normally operates 
within conditions of the NPDES permit. Close, nearly continuous in-plant moni­
toring is conducted to assure compliance. 

Tacoma. Kaiser Aluminum discharges waste water to the Hylebos Waterway under 
NPDES Permit WA-000093-1 (issued August 1, 1984). Actual plant discharge is 
about 1.7 MGD at 80° to 8SoF. This is enough energy to raise the temperature 
of the last half-mile reach of the Hylebos Waterway by about 1°F. The waterway 
has a Class B (good) water use and criteria designation, whicbb~llows less 
restrictive temperature increases than Class AA and A waters.( ) 

(a) J. A. Thompson. 1985. Letter and material submitted July 5, 1985, from 
Northwest Environmental and Industrial Hygiene Manager of Alcoa Wenatchee 
plant. 

(b) According to WAC 173-201-04S, the temperature of Class B marine water 
shall not exceed 19°C due to human activities. Temperature increases (t) 
may not exceed t=16/T, where T is the ambient water temperature, unless T 
;s greater than 19°C, in which case the allowable increase is 0.3°C. 
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Table 4.8 
Composition of Liquid Discharges from the Alcoa Plant at 

Wenatchee, May 1984 to May 1985 

Component 

Discharge volume (MGD) 
F1uodde 
Oil and grease 
TSS 
pH 

Permitted Limits 
24-hr avg. Maximum 

Not app1 icab1e 
1020 
260 
1560 
6.0-9.0 

Not applicable 
2080 
520 
3120 
No data 

(a) Based on analyses from continuous grab samples. 

Estimated 
Concentration(a) 

Average 
(lb/day) Maximum 

9.1 
395 
1.1 
206 
6.6-9.8 

Not applicable 
812 
13 
1770 
No data 

In addition, the effluent water contains fluoride, total suspended solids 
(TSS), oil and grease, and cyanide. Table 4.9 shows current NPDES permit con­
ditions and actual discharges. The plant does not meet effluent limits that 
went into effect August 1, 1984. However, the plant is operating under a regu­
latory order to come into compliance by January 1, 1986. Treatment to achieve 
the stricter guidelines of 0.050 mg/L cyanide from the pot1ining management 
area must also be in operation by January 1, 1986. 

Table 4.9 
Composition of Liquid Discharges from the Kaiser Plant at Tacoma 

Component 
Discharge volume (MGD) 
Fluoride 
TSS (average) 
Oil and grease(~~ax.) 
Cyani de (max.) } 
pH 

Permitted 
Dai 1y Average 

Not applicable 
100 1 b/day 
200 1b/day 
No data 
No data 
No data 

(a) Peri od 7/83 through 6/84. 

Permitted 
Daily Limits 

<3 
200 1 b/day 
400 1b/day 
10 mg/L 
0.05 mg/L 
6.1-9.0 

(b) Cyanide discharge from the pot salvage area. 

Actual DC}.iJy 
Average~a) 

1.7 
31 1 b/day 
60 1b/day 
7.8 mg/L 
40 mg/L 
No data 

Ferndale. Water is withdrawn from the Nooksack River; the withdrawal rate is 
small compared with the minimum flow rate of the river (about 500 cfs). The 
plant discharges waste water to Georgia Straits through two outfa11s. One out­
fall carries the process water and discharges about 6.1 MGD. The other outfall 
carries storm water with a total discharge of 0.4 MGD. The average temperature 
of the effluent process water is 64.4°F, with a maximum of 77°F. The average 
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temperature range registered at the outfall is 64-70°F (18-21°C). The receiv­
ing waters are Class AA marine waters, and the NPDES permit stipulates compli­
ance with the regulation for that class of water.(a) The temperature is 
monitored and does comply with the permit at all times. 

Process and storm water effluents are discharged under NPDES Permit 
WA 000295-0. The conditions of the present permit and actual discharges are 
given in Table 4.10. A revised permit, effective July 1, 1987, changes fluo­
ride allowances to average daily and maximum discharges of 130 and 300 lb/day, 
respectively. TSS limits will be 650 and 1300 1b/day, and oil and grease 
limits will be 200 1b/day (not to exceed 15 mg/L). The new permit also regu­
lates discharge of certain metals. The plant will have to reduce the current 
fluoride discharge to about one-third the present level to meet the revised 
permit levels. Inta1co is presently working on secondary water treatment 
equipment required to meet the new EPA Effluent Guidelines. 

Table 4.10 
Composition of Liquid Discharge from the Inta1co Plant at Ferndale 

Component 
Discharge volume (MGD) 
Fluorides 
TSS 
Oil and grease 
Cyanides 
pH 

Permitted 
Dai ly Average 
Not applicable 
570 lb/day 
2200 1b/day 
500 1 b/day ) 
0.05 mg/L1 C 

Not applicable 

(a) Daily average for the calendar month. 

Permitted 
. Dai ly Limits 
Not applicable 
1140 1 b/day 
4400 1bfgfY 
10 mg/L 
0.05 mg/L 
6.0-9.0 

(b) Not to be exceeded more than three times per month. 

Actual D~iJy 
Average\a) 

8.7 MGD 
359 lb/day 
673 1b/day 
123 1b/day 
<0.03 mg/L 
7.5 

(c) Permitted daily average level of cyanides is also used as a daily 
limit. 

A sewer treatment lagoon and aeration system for oxidation of sanitary wastes 
is located just southwest of the plant buildings. The effluent is chlorinated 
and discharged into the process water outfall system. 

Mead. Waste water (3.4 MGD) is treated prior to discharge to Peone Creek (Fig­
ure 3.21), a tributary of the Little Spokane River. Actual discharge informa­
tion for the Kaiser Mead plant is shown in Table 4.11. An NPDES permit 
regulates the discharge. 

Peone Creek monitoring data are not available. However, the Little Spokane 
River has been measured both above and below the confluence of Peone (Deadman) 

(a) For Class AA marine water, the temperature change, t (OC) across the 
dilution zone, cannot exceed t=8 (T-4), where T is the highest existing 
temperature in this water classification outside of any dilution zone. 
When natural conditions exceed 13°C, only 0.3°C increase is allowed. 
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Table 4.11 
Composition of liquid Discharges from the Kai ser Pl ant at Mead 

Comeonent Permitted Actual 
Discharge volume (MGD) 7.0 3.4 
Fluoride 150 lb/day 47 lb/day 
TSS 120 lb/day 85 lb/day 
Oi 1 and grease 10 lb/day 2.7 lb/day 
Cyanide 0.05 mg/l 0.006 mg/l 
Temperature 82°F 59.4°F 
pH 6.5-8.5 7.2-8.0 

Creek.(a) Values for all properties measured were not significantly different 
between stations except for cyanide which was reported to be <1 ~g/l above the 
Deadman Creek entrance and about 38 ~g/l (0.038 mg/l) below. 

Columbia Falls. Water is pumped from onsite wells, and waste water is dis­
charged to onsite percolation ponds, with no offsite discharge. About 4.7 MGD, 
including 0.1 MGD sanitary waste effluent, is discharged to the percolation 
ponds. 

4.2.1.2 Atmospheric Emissions 

Atmospheric emissions are the principal source of environmental contaminants 
from aluminum plant operations. The major in-plant sources are gaseous and 
particulate releases from the potlines; these releases include fluorides, car­
bon monoxide, sulfur dioxide, and volatile organic ca~bon. The aluminum pots 
generally have collection systems that carry pollutants to an air pollution 
control device. Since these "primary systems" are not completely effective in 
capturing all emissions from the pots, some emissions pass through roof 
vents. Some plants have additional air quality control equipment to capture 
pollutants at the roof vents. In plants that use pre-baked anodes, the anode 
baking process is an additional source of sulfur dioxide, particulates, and 
volatile organic carbon. Emissions are partially controlled by use of wet 
and/or dry scrubbers in the plants. The emissions are regulated by state agen­
cies responsible for air quality. Each plant is regulated differently based on 
a variety of considerations including site location, population density, other 
industrial activities, etc. Atmospheric emission data are summarized in Table 
4.12. 

Vancouver. In addition to the air pollutants listed in the 5~ble above, the 
Vancouver plant releases 2 ton/yr of nitrogen oxides (NOx).() About 10 ton/yr 

(a) Hartung, R. and P. G. Meier. 1980. Ecological Survey of the little 
Seokane River in Relation to Cyanide Ineuts. Onpublished research for 
Kaiser Aluminum Co., Spokane, Washington. 

(b) letter dated June 19, 1985, from J. Willenberg, transmitting air emission 
data for Alcoa Vancouver plant. Washington Dept. of E~ology, Redmond, 
Was-hington. 
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Table 4.12 
Atmospheric Emissions (ton/yr) 

Plant 

Plant 
capacity 

TAP/da~ a) Part i cul ates Fluorides(b) 

Vancouver(d) 338 678 185 
Longview 575 1,575 263 
Troutdale(e) 356 878 163 
The Dalles 250 286 33 
Goldendalf ) 482 595 161 
Wenatchee f 630 1,368 495 
Tacoma 218 600 158 
Ferndale 798 620 117 
Mead 636 1,544 685 
Columbia Falls 437 837 456 

(a) TAP/day = tons aluminum produced per day. 
(b) Includes particulate and gaseous fluorides. 

Hydrocarbons 

30 
No data 
No data 
No data 
No data 

401 
36 
9 

No data 
625 

SOx(c) CO 

1,276 7,023 
No data No data 
4,700 No data 

370 No data 
633 No data 

2,737 No data 
1,941 11 ,336 
5,082 37,205 

404 24,132 
1,850 No data 

(c) Washington regulates based on sulfur content in coke - limits to 60 lbs S02/TAP; 
Oregon limits emissions to 4700 ton S02/yr; Montana does not have an S02 
atmospheric emission limit for aluminum smelters. -

(d) Blessinger, J. A. 1985; letter and material submitted 7/3/85, from Environmental 
Superintendent of Alcoa at Vancouver; Willenberg, J. 1985; letter dated 6/19/85 
transmitting air emission data for Alcoa Vancouver plant. 

(e) Production numbers for Troutdale are considered proprietary; see Table 4.13 
for effluent information. 

(f) New air pollution control equipment was operational in May 1985 and is 
expected to significantly reduce the reported emissions. 



of particulate alumina are from ship unloading and about 7 ton/yr of partic­
ulate matter are released from alumina conveying, storage, and handling. 

Upgraded equipment for control of air emissions was installed and first oper­
ated in 1974. Alcoa A-398 dry scrubbers are used to capture particulates and 
to capture and recycle fluoride emitted from the smelting process. Alcoa 446 
dry scrubbers are used to collect combustion products from anode baking fur­
naces. In addition, nuisance dust collectors (baghouses) are used to control 
emissions from material handling systems where dust is generated. la} 

The potroom dry scrubbing equipment (secondary system) has a rated efficiency 
above 99% for particulates and fluoride from the reduction plant. Control 
equipment on the anode baking furnaces has efficiencies above 95% for hydro­
carbon removal and about 95% for total carbon removal. Other baghouses in the 
plant have efficiencies above 98%(6Qr particulates; the electrostatic precipi­
tator is rated at 95% efficiency. } 

Longview. Atmospheric emissions are regulated by the Washington State Air 
Pollution Control Board relative to the amount of aluminum produced. The fluo­
ride pollution control system must be designed to collect 85% of the emissions 
and remove 95% of the collected material. Currently, total fluoride emissions 
range from approximately 2.0 to 2.5 lbs/ton. Particulate emissions rarely 
exceed 15 lb/ton. 

Troutdale. Atmospheric emissions are regulated by an Air Contaminant Discharge 
Permit (ACDP) from the Oregon Department of Environmental Quality. The permit­
ted releases are related to aluminum production and are listed in Table 4.13. 

Table 4.13 
Air Pollutant Emissions from Troutdale 

Component 
Fluorides 
S02 
Particulates 

Monthly 
Permitted 

(lb/ton Al) 

3.5 () 
4700 ton/yr a 

15.6 

(a) Annual permitted value. 

Actual (1981) 
(lb/ton Al) 

2.6 
56.0 
12.0 

The Dalles. Average release for July 1982 through June 1983 included 
6.6 lb/TAP total particulates, 0.5 lb/TAP particulate F-, 0.2 lb/TAP gaseous 
F(HF), and 8 lb/TAP S02. 

(a) 

(b) 

Letter and material from J. A. Blessinger submitted July 3, 1985, from 
Environmental Superintendent of Alcoa Vancouver plant. 
Aluminum Company of America (Alcoa). 1976. Environmental Assessment of 
Alcoa Vancouver operations. Vancouver, Washington. 
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The Dalles. Average release for July 1982 through June 1983 included 
6.6 lb/TAP total particulates, 0.5 lb/TAP particulate F-, 0.2 lb/TAP gaseous 
F(HF), and 8 lb/TAP S02. 

Goldendale. Atmospheric emissions are regulated by an EPA consent decree as a 
requirement to the Goldendale "prevention of significant deterioration" (PSD) 
permit application. The requirements include limitations on total suspended 
particulate emissions (less than 7.5 lb/TAP 12-month average) and fluoride (no 
more than 2.0 lb/TAP). S02 emissions as regulated by the state of Washington 
must not exceed 60 lb/TAP or 1,000 ppm in any exhaust gas. Federal EPA consent 
decree requirements for fluorides are being met at the Goldendale plant. In 
Table 4.14 measured Goldendale plant emissions are compared to EPA regulatory 
limits. 

Table 4.14 
Measured Goldendale Plant Emissions Co~qred with 

EPA Regulatory Limits (lb/TAP) a} 

Component 
TSP 
Fluorides 

Current Consent Decree 
Federal EPA 

Monthly Avg. 12-mo. Avg. 
8.0 7.5 
2.6 2.0 

Actual Emissions 
(12 mo. avg.) 

6.8 
1.8 

(a) Campbell, S., R. Brower, R. Lanza, N. Pfeffer, and 
K. Zankel. 1985. PSD Permit Application for the 
Goldendale Aluminum Plant. Martin Marietta 
Environmental Systems, Columbia, Maryland. 

Wenatchee. The maximum throughput for the Wenatchee plant occurred during the 
12-month period of 1984. Particulate and gaseous fluoride releases during this 
period were presented in Table 4.12. Particulate and HF emissions were greatly 
reduced after new dry scrubbing systems were installed early in 1985 to remove 
fluorides from potlines 1 to 3. For example, in April and May 1985, total 
particulates averaged 3,546 lb/day, the HF averaged 516 lb/day, and particulate 
F- averaged 686 lb/day. This is a substantial reduction over previous emission 
levels. 

Each potline has equipment for measuring and controlling atmospheric emis­
sions. Release of pollutants at each potline is measured monthly. Most emis­
sions issue from potline roof vents and treatment systems (particulates and 
S02); emissions from anode bakjng furnace stacks (particulates, S02' and CO) go 
to-the 446 dry scrubber units.~aT -

(a) Thompson, J. A. 1985. Letter and material submitted from Northwest 
Environmental and Industrial Hygiene Manager for Alcoa Wenatchee. 
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There are no data on fugitive emissions at the plant. The amounts of pollut­
ants released to the air from miscellaneous sources are relatively low. 

The primary source of atmospheric emissions is the potrooms. When the plant 
was built in 1952, there were four potlines with dry electrostatic preclpl­
tators followed by wet scrubbers. In 1967, potline 5 was constructed with a 
dry system. In May 1985, potlines 1 to 3 were retrofitted with dry sys­
tems.1a) The dry systems are over 99% efficient at removing gaseous and par­
ticulate fluoride. Therefore, data on the Emission Monitoring Report and the 
fluoride level in ambient air data for April and May 1985 are lower than data 
shown on previous reports. However, the recent data are typical of current and 
future operations at Alcoa Wenatchee. 

Even though the new dry systems were operating, water still flowed to the wet 
scrubber towers until June 1985. Current water discharge (June and July 1985) 
is less th~n)50% of that in May 1985, and discharged pollutants are now reduced 
about 90%.\a 

Other emission control equipment is indicated in Annual Emission Inventory 
Reports to the Washington Department of Ecology and to the U.S. Environmental 
Protection Agency. These systems include numerous baghouses throughout the 
plant. All dust collectors operate at 99% efficiency. 

Tacoma. In addition to the atmospheric releases tabulated in Table 4.12, the 
Tacoma plant emits 8 ton/yr nitrogen oxides to the atmosphere. Of the total 
fluoride released, about one-third is particulate, and two-thirds is gaseous. 

Ferndale. The plant discharges 91 ton/yr nitrogen oxides, in addition to the 
emissions tabulated in Table 4.12. The total plant emission factor for fluo­
rides is 3.8 lb/TAP, with 3.7 lb/TAP from the potlines only. About 73% of the 
fluoride emissions are in particulate form. 

Mead. The plant was at maximum aluminum production in 1981, corresponding to a 
(r,SCharge of about 13.3 lbs/TAP of particulates per day. Particulate data for 
1984 reveal about 13.0 lbs/TAP. Therefore we assume that the 1984 fluoride 
data available to us are representative of the maximum throughput year. There­
fore about 3.0 lbs/TAP of particulate fluorides per day and about 2.9 lbs/TAP 
per day of HF are released to the environment. T~e average annual HF atmos­
pheric discharge concentration is about 30.16 pg/m , which is well below the 
Washington State regulation of 0.5 pg/m • 

Columbia Falls. The only present requirements concerning atmospheric emissions 
are for measurement of roof fluoride emissions and vegetation analysis for 
fluoride concentrations. During the first quarter of 1985, fluoride emissions 
were 2.1 lb/TAP. The 1984 average fluoride emissions were 32 lb/day. These 
values are similar to those reported in the quarterly summaries for 1983 and 
1984. Montana eliminated standards for ambient air concentrations of fluorides 

(a) Thompson, J. A. 1985. Letter and material submitted from Northwest 
Environmental and Industrial Hygiene Manager for Alcoa Wenatchee. 
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from aluminum plants in 1980. Prior to this, the plant was operating well 
within the former standard of 1 ~g HF/m3, however, no recent data are available 
for the maximum throughput case considered here. (The standard for vegetation 
fluoride content remains in effect.) 

4.2.1.3 Solid Waste 

Solid wastes produced in the aluminum reduction plants include cardboard, 
paper, wood, and garbage; general plant refuse; spent potlining; firebrick and 
insulation; furnace dross; waste oil; and sludge and other waste associated 
with air clean-up systems and waste water control equipment. Trash and refuse 
are generally placed in an onsite landfill or shipped to a commercial or munic­
ipal landfill. 

Spent potlining is classified by the state of Washington as a solid waste sub­
ject to fish bioassays and characterization to determine if it is a dangerous 
or hazardous waste. It contains sodium fluoride, aluminum oxide, and about one 
percent cyanide. Potlining waste is generally stored onsite for later repro­
cessing to reclaim cryolite or for shipping to a commercial hazardous waste 
disposal site. Concerns have been raised with regard to cyanide-containing 
leachate from spent potlining storage and the potential for groundwater contam­
ination. 

Table 4.15 lists the solid waste volume produced by the plants during recent 
maximum-capacity operations. Additional information is provided below for 
specific plants. The amount of potlining and brick and insulation waste pro­
duced varies from year to year. 

Solid Waste (in tons 

Trash and 
Plant Refuse 

Vancouver 10 300(a) 
Longview 12 :343 (a) 
Troutdale 1,440 
The Dalles No data 
Goldendale 6,800( ) 
Wenatchee 8,960 a 
Tacoma 2,400 
Ferndale 15,500 
Mead No data 
Columbia Falls 20,000 

(a) Cubic yard/year. 
(b) Sold to metals reprocessor. 
(c) Reprocessed. 

Table 4.15 
per year unless otherwise noted) 

Spent Furnace Fire Brick 
Potlining Dross and Insulation 

2,500 __ (b) 500 
8,672 5,250 No data 
7,315 2,150 2,210 
3,100 No ~~is) 2,200 
4,800 3,200 
3,000 No dais) 11 ,200 
5,000 375 100 

17,470 3,7::(c) 10,404 
4,000 No data 
6,800 2,250 1,000 
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Vancouver. Solid waste (5000 cu yd/yr cardboard, paper, wood, and garbage) is 
disposed of in a municipal landfill operated by the city of Vancouver. General 
plant refuse (4200 cu yd/yr) and waste alumina (1100 cu yd/yr) are disposed of 
in an onsite landfill. Recyclable materials (e.g., scrap aluminum, dross, saw 
chips, steel) are either reused in the plant or sold to scrapbuyers. Potliner 
waste from the plant is toxic to trout at 100 mg/L and contains elevated levels 
of several elements including fluoride (10.5 ppm) and zinc (1.1 ppm) .t a) 
Cyanide from potliner waste has leached into the soil at two large, presently 
unused sites (Noble and Sebren 1983). Movement of leachate in the upper layers 
of soil is monitored by samples from onsite wells. The leachate has not con­
taminated plant water supplies or reached the Columbia River. 

Longview. Trash is sent to a Cowlitz County solid waste disposal site. Dross 
is sent for reclamation. Waste oil (75,993 ga1/yr) is sent for reprocessing. 
Pot1iner scrap is reprocessed in the plant to reclaim cryolite. 

Troutdale. All spent pot1iners are stored indoors prior to shipment to a 
secure landfill in Arlington, Oregon. Solid wastes from the carbon plant and 
cast house are hauled to a special landfill. Wood, trash, and garbage are 
hauled to commercial landfills. 

The Dalles. Spent potliners are stored for possible future reclamation. In 
addition, the plant produces brick and insulation waste and sludge from waste 
water treatment (3500 ton/yr). The sludge contains calcium fluoride, calcium 
sulfate, calcium carbonate, alumina and some carbon. 

Goldendale. Spent potliners are stored on a 200-ft by 480-ft concrete pad 
(Figure 3.9) for possible future reclamation. Leachates from potliner storage 
are monitored and collected in a lined holding pond for evaporation. The plant 
also produces brick and insu)ation waste and sludge from waste water treatment 
(4200 ton/yr) containing calcium fluoride, calcium sulfate, calcium carbonate, 
alumina, and some carbon. Refuse and trash are shipped to the Klickitat County 
landfill. Wood is burned onsite. Furnace dross is transported offsite for 
recovery. 

Wenatchee. The plant produced some 42,740 cu yd of solid waste in 1982. 
Included in that volume are 5600 cu yd of cardboard, paper, and wood; 560 cu yd 
of garbage; 2800 cu yd of general plant refuse; 11,200 cu yd of fire brick; 
1400 cu yd of carbon blocks and dust; and 15,100 cu yd of potroom scrubber 
sludge. All of the above waste was disposed of onsite, primarily by burial. 
Spent potliners are stored onsite. Locations dedicated to waste disposal are 
indicated on the plot plan of the site (Figure 3.13). The potlining waste is 
temporarily consi dered by the state to be a "sol id waste" rather than a 
"hazardgtls waste" because it is not toxic to trout at 1000 mg/L mixed well 
water. t ) 

( a) 

(b) 

Unpublished data from J. A. Blessinger, Environmental Superintendent of 
Alcoa Vancouver Plant. 
Information from J. A. Thompson, Northwest Environmental and Industrial 
Hygiene Manager, Alcoa Wenatchee plant. 
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Tacoma. Spent potliners are temporarily stored on a concrete slab with a 
drainage and sump system and batch treatment plant for leachate (Dames and 
Moore 1985). This area will be closed in the near future, and spent potliners 
will be stored temporarily indoors in an unused potline building. The potliner 
wastes are trucked as generated to the Chem-Security Systems hazardous waste 
fad 1 ity near Arl i ngton, Oregon. 

Paper, wood scraps and plant rubbish are hauled under contract to the Tacoma 
city dump. Dirt, concrete, contaminated alumina and used refractory materials 
are d~gQsited in a small onsite landfill in the southeast corner of the plant 
site.~) Waste insulation materials containing asbestos are placed in drums 
and disposed of in the Tacoma city dump. 

Between 1968 and 1974 60,000 cu yd of wet scrubber sludge was disposed of 
onsite. The sludge contains 5% polynuclear aromatic hydrocarbons attributed to 
the coal tar pitch used in the anode paste. An effluent ditch flowing through 
the site borders one of the abandoned sludge disposal areas. In the past, 
tidal effects have caused regular flooding of part of the sludge bed. Kaiser 
was ordered by the Washington State Department of Ecology to)prevent further 
erosion of the sludge sites and to divert water from them. ta This mitigative 
work was finished in November 1984 with the completion of a new settling pond 
(Figure 3.17). Kaiser is now under order from the state to evaluate the poten­
tial movement of sludge components in the groundwater and surface runoff from 
the abandoned sludge sites, and to recommend additional mitigative actions by 
September 1987. 

Ferndale. Noncombustible solid waste including incinerator ash is disposed of 
in an onsite landfill. Contaminated solid wastes (about 35,000 ton/yr) are 
disposed in a second onsite dump. This is a 24-acre area in the northwest part 
of the plant site. A retention dike impounds surface water runoff from the 
potlining wastes. The runoff, which contains 0.8 mg/L cyanide and 3409 mg/L 
NaF and has a pH of 10.4, is routed to the process water treatment plant. 
Since the plant was built, some 385,000 tons of waste have been disposed of in 
the dump site. About half of this waste is spent potliners. 

The plant generates some waste solvents from cutting oil and degreasing (com­
ponents include mineral spirits and methyl ethyl ketone) which are designated 
as dangerous waste under state regulations. These wastes are collected and 
held in a 1500 gallon above ground storage tank for a period not exceeding 
90 days. The wastes are then shipped offsite to a chemical reprocessor in 
Seattle. 

Mead. Brick and rubble are placed in an open onsite dump. Sulfated lime 
TIOQo ton/yr) and garbage are disposed of in offsite commercial landfills. 
Baghouse wastes (60 ton/yr) are transported to a commercial hazardous waste 
disposal site near Arlington, Oregon. Spent potlining is retained onsite. The 
EPA has proposed the Mean site as a superfund site because of the possibility 

( a) Kaiser Aluminum. 1984. Hazardous Waste Management Plan. Kaiser Aluminum 
& Chemical Corp., Tacoma, Washington 98421. 
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of cyanide leaching from a six-acre pile of spent potliners (Oregonian 1985). 
A study was conducted to determine impacts of the leachate seepage to the 
Little Spokane River; no differences in ecological characteristics could be 
attributed to cyanide leachate.\a} Potliner waste is presently stored in a 
closed building on an asphalt pad that is lined with plastic to collect leach­
ates. Very little furnace dross is produced and the small amount is recycled. 

Columbia Falls. Refuse is disposed of in commercial landfills. The plant pro­
duces 13,500 ton/yr calcium fluoride sludge, 6800 ton/yr potliner waste, and 
765 ton/yr pot slabs (skulls left in cathode). The pot slabs are recycled. 

4.2.2 Physical Impacts 

4.2.2.1 Impacts of Transmission Lines 

Most of the plants are located near the BPA grid. Transmission lines to serve 
these plants are generally very short and do not extend significantly beyond 
the plant boundaries. The Intalco plant, which has a ten-mile long transmis­
sion line from the grid to the plant, is an exception. 

Transmission lines and their associated transmission towers may have some 
impact on wintering waterfowl and birds of prey. Waterfowl and other groups of 
birds have been observed to collide with towers and transmission lines (Avery 
et ale 1978; James and Haak 1979). Since the Columbia River and the Lake 
Terrell Wildlife Refuge Area near the Intalco plant are major wintering areas 
for waterfowl, some collisions with transmission lines could be expected. How­
ever, the short distance between the plants and the BPA grid minimizes this 
potential impact. Plant closure would not lead to reduction of adverse effects 
if towers and lines are left in place. 

4.2.2.2 Impacts of Transportation 

The aluminum plants require large amounts of raw materials, primarily alumina, 
petroleum coke, coal tar pitch, aluminum fluoride, and cryolite. They produce 
large amounts of aluminum ingot and other aluminum products as well as substan­
tial quantities of solid wastes. Generally the raw materials are delivered to 
the plants by ship or rail. Those waste materials removed from the plants are 
hauled from the sites by truck. The products are normally shipped from the 
plants by rail or truck, although the Ferndale plant also sends products out by 
ship. 

Alumina is delivered by ship to the plants with port facilities (Vancouver, 
Longview, Tacoma, and Ferndale). Alumina;s delivered from port facilities to 
the other plants by rail. Other raw materials are delivered to all of the 
plants by railroad and truck. 

(a) Hartung, R. and P. G. Meier. 1980. Ecological Survey of the Little 
Spokane River in Relation to Cyanide Impacts. Unpublished research 
report for Kaiser Aluminum Company, Spokane, Washington. 
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The plants are generally located adjacent to or near major railroad and highway 
systems. Therefore, possible environmental impacts of transportation to the 
plants are difficult to separate from impacts of the transportation systems in 
general. Plant closure would not significantly reduce the volume of traffic on 
these systems. 

4.2.3 Exposure Pathways 

Atmospheric emissions from these plants may be inhaled by humans or animals, or 
materials may be deposited on soil or vegetation and subsequently be taken up 
by forage or crop plants that are consumed by humans or animals. Aquatic dis­
charges may enter freshwater or marine food chains, and materials may accumu­
late in edible tissues of fish or invertebrates and subsequently be transferred 
to humans or certain species of birds (e.g., great blue herons). Leachates 
from solid waste materials may reach groundwater and contaminate drinking water 
sources. Each of these potential exposure pathways has been considered with 
regard to potential hazard to environmental and human health. 

Fluorides released 
assessment because 
reduction plants. 
hydrocarbons (PAH) 
only been reported 

to the atmosphere and water are of special interest to this 
they have been released to the environment by all aluminum 
Cyanides in leachate from potliner wastes, and polyaromatic 
from several potential plant sources are of concern but have 
sporadically by a few plants. 

Atmospheric releases of fluorides include both particulate and gaseous fluo­
rides. Primary concerns are related to contamination of plants and subsequent 
transfer to humans or animals. Plants may be exposed to fluorides, either by 
direct exposure to gaseous fluoride, by deposition of particulate fluoride on 
leaf surfaces, or by uptake through the roots of fluorides deposited to the 
soil (Chang 1975). In either case, fluorides move through the plant by tran­
spiration and accumulate at the leaf tip and margins (Treshow 1971). A number 
of direct effects on plants (e.g., necrosis, tip burn) have been related to 
fluoride exposure, although sensitivity of plants varies widely, as described 
in Chapter 4.2.4. 

Fluorides accumulated in forage or crop plants are transferred to animal (e.g., 
livestock, deer, elk) or humans who consume the plant materials. The effects 
of fluorides on animals and humans may include mottling of dental enamel, bone 
lesions, and intermittent lameness, as described in Chapter 4.2.4. Transfer to 
milk (through the grass/cow/milk food chain) is a potential pathway, and the 
amount transferred from ~resh forage to milk may be calculated using a transfer 
coefficient of 7.0 x 10- (Napier et ale 1980). Thus, a dairy cow consuming 
55 kg/day of forage containing 21 mg/kg F- would produce milk with about 
8 mg/kg F-. Fluorides accumulate primarily in bones rather than in muscle of 
animals, hence, further transfer through the food chain by consumption of meat 
is not an important transfer pathway. Standards for ambient atmospheric con­
centration of gaseous fluorides are derived to protect sensitive plant species, 
and standards for fluoride concentration in forage vegetation are derived to 
protect cattle. 
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The bioconcentration factor for fluoride in fish, crustaceans, and mollusks is 
low (Napier et ale give a value of 4). Thus, the exposure route via consump­
tion of aquatic organisms is not important. 

Spent potliner waste contains cyanides. Leachates from outdoor storage of pot­
liner waste may, in some circumstances, reach surface water, soil, or ground­
water beneath the storage site. The amount of leachates formed in the potliner 
waste pile depends upon the exposure of the waste material to precipitation. 
Geographic location can have an effect upon the volume of leachate, i.e., under 
similar disposal practices, the lower Columbia and Puget Sound aluminum plants 
may expect four to five times the leachate volume as the plants sited east of 
the Cascade Mountains. This difference can be modified by the method of 
storage/disposal. For example, Kaiser Tacoma plans to store potliner wastes in 
an abandoned production building. Roth groundwater and surface water sources 
could be an exposure pathway via drinking water to humans, domestic and wild 
animals, and fish. 

Cyanide has not been reported to have any direct effect on recreational uses of 
water other than its effects on aquatic life. Cyanide exists in water in the 
free form (CN- and HCN) which is extremely toxic; bound to organic or inorganic 
substances it is less toxic (Sittig 1980). Free and complex forms of cyanide 
can be converted from one to the other under conditions found in the aquatic 
environment. Cyanide has been shown to be lethal to some species of freshwater 
fish at concentrations as low as about 0.05 mg/L (Sittig 1980) and some adverse 
effects were observed in invertebrates and fishes at concentrations as low as 
0.01 mg/L (EPA 1976; Sittig 1980). However, experience suggests that 0.2 mg/L 
is a safe criterion for most species of fish (Sittig 1980). Cyanide is 
unlikely to become a widespread environmental pollutant because of its low 
degree of persistence in the biosphere. It is not accumulated or stored in 
mammals and there is no evidence of bioaccumulation in food chains. 

Cyanides are known to be degraded by the human liver to less toxic thiocyanate 
and, despite their high levels of acute toxicity, are not known to be chronic­
ally toxic to humans (Sittig 1980). 

Volatile organic materials are released from the anode material during heat­
ing. In pre-bake plants the primary source of volatile organics would be the 
anode paste bake plant, while in plants using the Soderberg process, volatile 
organics would be primarily released from the potlines. The volatile organics 
are a complex mixture of compounds found in petroluem coke, including poly­
nuclear aromatic hydrocarhons (PAHs). Some of the compounds are potentially 
carcinogenic (Gray and Cowser; 1982). They are of concern because of their 
potential to accumulate (particularly in fatty tissue) in organisms, to be 
metabolically transformed, and to be transferred through the food chain. The 
volume of coke used in the aluminum plants ranges from about 27,000 to 
108,000 tons year (calculated from Table 4.31). 

Hydrocarbon emissions to the atmosphere are controlled by scrubbers at some of 
the plants. The individual plant atmospheric emission rates range from about 
10 to 600 tons of hydrocarbons per year (Table 4.12). Liquid effluent analysis 
at the Reynolds Troutdale plant indicated levels in the ~g/L range for the 

4.22 



aromatic hydrocarbons tested (Table 4.5). Similar levels were reported in a 
single water sample taken from the settling pond at the Commonwealth Goldendale 
plant, although the compounds were not detected in river water adjacent to the 
plant (Damkaer 1983). 

Little data are available on environmental levels of hydrocarbons near the 
plants. To recommend alternative actions for reducing the potential for 
impacts on adjacent waterways, the Kaiser Tacoma plant is currently evaluating 
methods of handling wet scrubber sludge that is contaminated with PAH. 

The Tacoma plant deposited sludge containing 5% PAH in settling ponds between 
1968 and 1974, which may have contributed to contamination of Commencement Bay, 
although this area is contaminated with other materials (PCBs, metals, various 
organic compounds) from many other industrial operations. A health advisory 
was issued by the Tacoma-Pierce County Health Department and the U.S. Environ­
mental Protection Agency in 1982. Consumption of fish and shellfish from the 
contaminated areas of Commencement Bay is estimated to be 105,000 lb/yr (VERSAR 
1985). The plant has completed work to prevent further erosion of the contami­
nated sludge and has been ordered by the state to evaluate the movement of com­
ponents)of sludge in the surface runoff and in the groundwater by September 1, 
1987. ta 

There was evidence of increased levels of organic compounds in Columbia River 
sediments adjacent to the Commonwealth Goldendale plant when compared with 
sediments collected about two miles further upstream (Damkaer 1983). The 
source of these compounds is speculated to be the aluminum plant. While these 
compounds may enter the aquatic food chain from interstitial water through 
benthic organisms, they are subject to complex metabolic processes, and the 
state-of-the-art does not permit conclusive statements about ecosystem effects 
(Fickeisen and Vaughan 1984; Vaughan 1984). 

4.2.4 Environmental Impacts of Fluorides 

4.2.4.1 Effects on Plants 

Plants vary in sensitivity to fluoride, and the effect of exposure is compli­
cated by several factors, including time of year, meteorological conditions, 
age and phenology of the plant, and genotype (Treshow 1971) or presence of 
other pollutants (Mandl et ale 1975). Combined exposure to sulfur dioxide and 
gaseous fluoride has an additive effect on some citrus species and may induce 
greater than additive effects on grains (Reinert et ale 1975). Fluoride injury 
may go undetected, particularly if another stress is more obvious, and may lead 
to incorrect diagnosis (Gordon 1976). Fluoride stress has been found to favor 
insect infestation in forest trees (Carlson and Hammer 1974) • 

Literature on the mechanisms of fluoride injury to plants has been reviewed by 
Chang (1975). Fluorides can affect various metabolites, respiration and 

(a) Kaiser Aluminum. 1984. Hazardous Waste Management Plan. Kaiser Aluminum 
& Chemical Corp., Tacoma, Washington. 
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related biochemical reactions, and photosynthesis resulting in injury to 
plants. Effects were grouped into four major categories by Treshow (1971): 
1) visible leaf chlorosis and necrosis and fruit abnormalities; 2) changes in 
growth or yield resulting from effects on metabolic activities, physiological 
processes, and cellular structure; 3) altered growth effects including changes 
in mass or dimension, changes in flowering or fruiting, or reduction in the 
number or quality of fruit; and 4) accumulation of fluoride in tissues. 
Table 4.16 is a summary, based on a survey of the literature, of vegetation 
injuries from fluorides. 

In the past, some fluoride-related damage has been noted at specific sites 
included in this study. There was some visible damage to conifers near the 
Columbia Falls plant in the past, but fluoride emissions have been reduced suf­
ficiently to prevent further damage. Injuries to trees in the Spokane area in 
the early 1950s were attributed to fluoride (NAS 1971). Damage to orchard 
trees in The Dalles area during the late 1960s and early 1970s was also attri­
buted to fluorides (NAS 1971). 

4.2.4.2 Effects on Insects 

Air pollutants, in general, can have significant effects on insects. Pollina­
tors are particularly susceptible because they accumulate contaminants while 
foraging on flowers. Severe mortalities of honeybees have been reported near 
smelters and coal-fired power plants (Steche 1975). Destruction of honeybees 
may occur slowly over their entire feeding season. A fluoride content of more 
than 1 ~g per bee has been said to indicate fluoride pollution (Lillie 1970). 
However, in another study, normal bees contained 7 ~g fluoride per bee while 
poisoned bees had 23 to 47 ~g fluoride per bee. It has not been possible to 
relate these levels to a toxic ambient air concentration, but should the bees 
be susceptible to injury from fluoride, the result could be shifts in the types 
of plants pollinated, causing a change in the plant community (Groth III 1975). 

Air pollutants may be passed up food chains and build up in predators or para­
sitic insects. As a result, populations of insects that normally control 
insect pests and pathogens are reduced and this, in turn, can result in out­
breaks of the pests (Bromenshenk and Gordon 1978). 

Samples of different insect species collected within one-half mile of the 
Columbia Falls aluminum reduction plant indicated varying levels of fluoride 
accumulation (Carlson and Dewey 1971). 

4.2.4.3 Effects on Livestock and Wildlife 

Much of the experimental work on fluoride effects on animals has focused on 
dairy or beef cattle. No direct effect has been demonstrated on lactogenesis, 
but prolonged excessive ingestion may decrease animal performance. The severe 
lameness and skeletal lesions that have been observed in animals fed a diet 
with over 50 ppm F- from a young age may also influence the animals' ability to 
graze or consume dry feed and, thus, impact production (NAS 1974). However, 
the available evidence indicates that beef and dairy cattle first exposed to 
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Plant Type 
Douglas Fir 
Lodgepole pine 
White Pine 
Ponderosa pine 
Lily of the Valley 
Ceanothus 
Ribes sp. 
Oregon grape 
Larch 
Sorghum sp. 

Cammellia japonica 
Rush beans 

Gladiolus 
Tomato 

Orange tree 
seedlings 
Ponderosa pine 
"Susceptible" spp. 

"Resistant" spp. 

Chinese apricot 

Sweet corn 

Apple 

Beans 

Gladiolus 

Tomato 

Fluoride 

Ambient F(a) 

No data 
No data 
No data 
No data 
No data 
No data 
No data 
No data 
No data 
0.004-0.007 
for 8 days 
2 ppb 
10-15 ppb 
for 5 days 

Table 4.16 
Injury to Plant Species 

Tissue F(b) injury(c) 

12.0 B 
22.0 B 
45.0 B 
35.5 B 
25.5 B 

190.0 B 
563.0 B 

9.0 B 
16.3 B 

No data N/M 

No data B 
No data R 

26-48 ppm 
1.3-12.4 No data 

P 

PIG 
ppb for 24 h 

2-3 ppb No data 

No data 24-104 ppm 
0.003-0.004 20-150 ppm 
for 1 day 
No data 4000 ppm 
0.0011 for No data 
7 weeks 
0.0015 for No data 
1 week 
O.OOlA for No data 
2 weeks 
0.0021 for No data 
10 weeks 
0.005 for 
1 day 
0.010 for 
1 day 

No data 

No data 
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G 

B 

N/M 

none 
N 

N/M 

L 

R 

N 

L 

Reference 
Carl son & Dewey 
Carlson & Dewey 
Carl son & Dewey 
Carlson & Dewey 
Carl son & Dewey 
Carl son & Dewey 
Carl son & Dewey 
Carlson & Dewey 
Carl son & Dewey 
Chang 1975 

Chang 1975 
Chang 1975 

Chang 1975 
Chang 1975 

Chang 1975 

NAS 1971 
NAS 1971 

NAS 1971 
NAS 1971 

NAS 1971 

NAS 1971 

NAS 1971 

NAS 1971 

NAS 1971 

1971 
1971 
1971 
1971 
1971 
1971 
1971 
1971 
1971 



Pl ant Type 
"Sensitive" spp. 

Table 4.16 (contd) 

Ambi ent F (a) 

0.002-0.005 
for 1 day 

Tissue F(b) Injury(c) 

30-50 ppm "adverse 
effects" 

Reference 
Treshow 1980 

Peaches ( d) No data S NAS 1971, Facteau and 
Rowe 1976 

Cherry 
Apricot 
Tomato, cucumber 

No data 
No data 
No data 

No data T 
No data T 
No data T 

Facteau et ale 1973 

Facteau and Rowe 1977 

Sulzback and Pack 
1972 

Several 
vegetables(e) 

No data No data R Pack and Sulzback 
1976 

(a) Fluoride concentrations in mg/cubic meter unless otherwise indicated. 
(b) Minimum tissue concentration (ppm F) at which injury occurred. 
(c) Injury codes: B = fol i ar burn 

N = leaf necrosis 
M = leaf mottle 
P = photosynthesis is inhibited 
G = growth rate reduction; no visible symptoms 
L = foliar lesions 
R = reproduction decreased 
S = soft suture 
T = decreased pollen tube growth 

(d) Weekly spray with 0.025% ammonium fluoride. 
(e) Soybean, bell pepper, sweet corn, and cucumber more sensitive than 

pea, grain sorghum, and wheat. 

elevated fluoride intake at 3-4 years of age can be fed as much as 50 ppm F- in 
their diet without influencing performance. Table 4.17 lists observed effects 
in cattle. 

Table 4.17 
Relationship of Dietary Fluoride to Symptoms in Cattle 

Total Fluorine in Di et (ppm) 
Symptom 20-30 30-2m ~0-50 f\1ore t~an 50 

Dental mottling yes yes yes yes 
Enamel hypoplasia no no yes yes 
Peri osteal hyperostos is slight gross no yes yes yes 
Periosteal hyperostosis moderate gross no no yes yes 
Significant incidence of lameness no no no yes 
Decreased milk production no no no yes 
Skeletal F = to 5000 ppm at 5 yr no no no yes 
Urine F of 25 ppm no no yes yes 
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In chickens, the data suggest that growing chicks can tolerate 300 ppm F- in 
their diets and laying hens can tolerate 400 ppm. It is suggested that toler­
ance for turkeys is about 400 ppm (NAS 1974). 

A study of black-tailed deer within 5 km of the Ferndale plant between 1971 and 
1977 (Newman and Murphy 1979) demonstrated fluorosis symptoms. Concentrations 
of fluoride in bone of nine deer ranged from 638 to 5426 ppm and were 7 to 40 
times the levels of controls. At that time the native vegetation showed levels 
of fluoride above 40 ppm. Sword fern, a major food for the deer, averaged over 
300 ppm F-. Pasture grass fluoride concentrations ranged from 10 to 230 ppm. 
Changes in plant emission controls have resulted in a reduction in levels of 
fluoride released, and levels in pasture grass averaged 21 ppm in 1984. A 
demonstration herd of beef cattle is kept on the Ferndale site. Concentrations 
of fluoride in forage samples taken on the site are at a level equivalent to 
the threshold of discernable dental mottling after several years of exposure 
(NAS 1971). 

4.2.4.4 Effects on Humans 

Experimental evidence has not shown any deleterious effect on human health from 
consumption of edible products from animals that have ingested high levels of 
fluoride. Only rarely has fluoride toxicosis occurred when livestock have con­
sumed animal by-product feeds containing high levels of fluorides. 

4.2.4.5 Effects on Aquatic Organisms 

The response of fish to elevated fluoride concentrations is not uniform and is 
apparently correlated with other chemical constituents, particularly chlorides 
and calcium. Biological, chemical, and physical factors all influence the tox­
icity of fluorides in fish. Median tolerance limits (concentration lethal to 
half of test fish in 96 hr) for fluoride have been reported between 2.3 and 7.5 
ppm for trout (Neuhold and Sigler 1960; Angelovic et al. 1961). However, 
healthy populations of trout exist in the Firehole River in Yellowstone 
National Park where natural fluoride concentrations reach 14 ppm. Concentra­
tions of fluoride in natural water bodies are commonly 0.1 ppm and values over 
1.0 ppm are not rare (Sigler and Neuhold 1972). 

Fish eggs exposed to 1.5 ppm F- were delayed 7 to 10 days in hatching compared 
to controls. (Ellis et al. 1948). Further work by Neuhold and Sigler (1960) 
indicated that there was a linear decrease in hatching time at levels of 100, 
200, and 300 ppm F-. 

Delays in adult salmonid upstream migration at John Day Dam led to an investi­
gation of fluoride effects on behavior. As a result, Damkaer and Dey (1985) 
concluded that 0.5 ppm was avoided by chinook and coho salmon while 0.2 ppm was 
not. 

4.3 SOCIOECONOMIC AND ENVIRONMENTAL IMPACTS 

The local and community level socioeconomic and environmental impacts of alumi­
num smelter operation at the Northwestern plants are discussed in this chapter. 
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Where appropriate, several plant sites are discussed together because of their 
proximity to one another. The first group of sites is in the lower Columbia 
area followed by mid-Columbia, the upper Columbia, lower Puget Sound, upper 
Puget Sound, Northeastern Washington, and, finally, Western Montana. 

4.3.1 Lower Columbia Area 

4.3.1.1 Regional and Local Socioeconomic Impacts: Clark, Multnomah, and 
Cowlitz Counties, and Vancouver, Troutdale, longview, and Kelso 
Communities 

For purposes of developing scenarios for analysis, two cases were considered: 
1) plant shutdown, where all three aluminum smelters in the Portland area 
close; and 2) full capacity production, where all three plants in the Portland 
area operate at full capacity. 

Economic. Because of the size of the Portland MSA in terms of population and 
economy in 1980 (population of 1.0 million and wage and salary employment of 
about 595,000 persons), the socioeconomic effects of changing operating levels 
at the two smelters located in the Portland area (Alcoa Vancouver and Reynolds 
Troutdale with total 19A5 employment of approximately 2,000) will be somewhat 
diffused, and the actions of a single employer will be modulated. This is less 
true for the Longview/Cowlitz County area than for the counties and communities 
(including Clark and Multnomah Counties) which are part of the urbanized 
Portland area included in the Portland MSA. 

Unlike some of the more isolated areas, where direct plant employment accounts 
for a sizable percentage of total wage and salary employment, employment at the 
smelters in the Portland area accounts for substantially less than 1% of all 
wage and salary jobs in the Portland ~SA. In the case of Longview/Cowlitz 
County, total employment is approximately 26,000 and the Reynolds Longview 
plant contributes 1,015 to that figure. Expansion or closure of the plants 
will produce more dramatic community level effects in the smaller economies. 
Nevertheless, loss of jobs, income, and taxes from the closure of one or all of 
the three smelters would create important demands on individuals, families, and 
community services, especially in the smaller communities of Longview, Kelso in 
Cowlitz County, and Troutdale and Gresham in the Portland metropolitan area. 
This is particularly true if the closures correspond with a worsening of the 
already depressed economic conditions in the lower Columbia region, and closure 
of other local industries or reduction in labor force. 

At full operations, the Alcoa and Reynolds smelters in the lower Columbia 
region would help the area maintain its durable manufacturing and heavy indus­
trial sectors, which were generally adversely affected by the recent nationwide 
recession. This would contribute to the continuing diversity of the area's 
economy, and provide a range of occupations for area workers. There is some 
concern that well-paying blue collar jobs are diminishing throughout the 
region, making it difficult for blue collar families to maintain their life­
style in the Pacific Northwest. Continued operation of the smelters would 
buttress this aspect of the economY in Portland, Vancouver, Longview, and the 
surrounding areas, and would contribute to the overall vitality of the region. 
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Shutdown of the Portland area smelters would create hardships for the smelter 
employees, who would have difficulty finding comparahle employment within the 
region, and for their families. In addition, it would have adverse economic 
consequences for many firms and workers in the lower Columbia area as a result 
of reduced purchases by the companies and their workers. 

Results from the MASTER model for the Portland area are shown in Table 4.1R. 
Plant closure would result in a loss of 3,000 direct and an estimated 1856 
indirect (from local companies supplying the aluminum plant) jobs in the 
Portland area, hased on 1985 employment levels. The total employment impact 
(difference between full production and shutdown of all three plants) for the 
Portland area, assuming closure in 1985, is on the order of 8,900 to 9,200 
workers. These relationships indicate an employment multiplier of 2.6--that 
is, one plant joh translates into just over two and one-half jobs for the 
Portland area. The method used to derive the indirect and induced impacts is 
discussed in Chapter 4.1 and Appendices A-B and A-C. Although these impacts 
might be relatively dispersed, given the urban nature of the locale, the loss 
of approximately 3,000 well-paying direct aluminum industry jobs and an addi­
tional 6,000 to 7,000 indirect and induced jobs would be felt throughout the 
communities in this area. In communities where concentrations of smelter 
employees live (e.g., Longview), these adverse impacts would be more intense 
and could create localized impacts on businesses and housing. 

Demographic. The demographic effects of changes in the production levels at 
the three smelters in the lower Columbia area depend heavily upon economic con­
ditions in the region at that time. Experience at the ASARCO smelter in Tacoma 
indicates that many of the workers are likely to wish to remain in the commu­
nity, or at least in the Pacific Northwest, and to resist moving. However, 
there are indications that the local economy may have few jobs available for 
workers with the types of skills attained in the aluminum industry, and that 
many of the workers will have difficulty finding local employment without 
retraining. Experience elsewhere indicates that it may be difficult for the 
unemployed workers to find jobs in a similar occupation or at an equivalent 
wage rate, and that many of the older workers will choose to take early retire­
ment rather than move their residence or develop a new occupational skill. 

The size of the population base in the Portland MSA (1 million in 1980) makes 
it unlikely that the overall population structure will be significantly 
affected by changes at the two smelters; demographic impacts could occur in the 
smaller communities with high concentrations of smelter workers should the 
smelters close and workers leave. The same would not be true of the Longview­
Kelso area, where an already depressed economy and a high unemployment rate 
suggest that smelter workers would have considerable difficulty finding 
replacement jobs. Shutdown of the plant is likely to result in increased out­
migration, primarily by blue collar and service sector employees and members of 
their households. However, the extent of this out-migration depends greatly 
upon the alternative economic opportunities in the area and the re-employment 
services offered by the state and federal governments. 

As shown in Table 4.18, the out-migration associated with closure of the 
smelters is not expected to have significant long-term impact on the size of 
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Table 4.18 
MASTER Forecast of Economic and Fiscal Impacts for Portland MSA (Washington and Oregon) 

Impacts 1985 1986 1987 1988 1989 1990 1995 2000 2001 
EMPLOYMENT 

(Thousands of People) 8.9 9.4 9.3 9.2 9.2 9.2 9.0 9.0 9.0 

TOTAL PERSONAL INCOME 
(Millions of 1984 $) 266.1 296.5 296.3 295.4 295.1 294.7 298.4 304.0 306.9 

-+:>0 
POPULATION w a (Thousands of People) 0.0 10.1 10.7 10.7 10.7 10.7 10.8 11.0 11.1 

TOTAL GOVERNMENT EXPENDITURE 
(Millions of 1984 $) 0.0 12.5 13.1 13.1 13.1 13.1 13.3 -1.8 28.8 

TOTAL GOVERNMENT REVENUE 
(Millions of 1984 $) 0.0 8.0 8.5 8.5 8.4 8.5 8.6 8.6 8.8 



population in the Portland area, though it could have local effects on the 
smaller communities of Troutdale, Longview, and Kelso. In 1987, after the 
major impacts on population would have occurred, the Portland area population 
would be less than 0.1% lower with complete plant closure than with all three 
plants operating at full capacity. 

Housing. The effects on housing of changing production levels at the three 
Portland area smelters are also expected to he moderate and dispersed among the 
large housing stock and numerous communities and neighborhoods in the MSA. 
Changes in demand for housing resulting from modification of production levels 
at the Troutdale Reynolds plant and the Vancouver Alcoa plant would be signifi­
cant only in combination with other economic changes in the area--either 
substantial growth or significant decline--though localized community or neigh­
borhood effects might occur. The housing market in Longview/Kelso is more 
likely to be affected, in particular by a complete closure of the local 
Reynolds plant, since layoffs in the wood products industry and the eruption of 
Mt. St. Helens have already contributed to out-migration and excess housing 
stock. 

Public Services. The smelters' contributions to the tax rolls of the counties, 
the municipalities, the school districts, and the states--both through direct 
payments and through taxes paid by other businesses and smelter workers--are 
substantial. Nevertheless, because of the large tax base and the diversity of 
service recipients in the Portland MSA, changes in production levels at the two 
smelters are not expected tG cause significant structural or service-level 
effects in the public sectors of the area. Because of their location in a 
large urban area, two of the three smelters do not constitute the primary or 
sole source of demand or revenue for any major public service agency or 
sector. In the Longview/Kelso area, the plant represents a relatively greater 
proportion of the local revenues, making the communities more sensitive to 
changing production levels than is true for communities located in the urban­
ized area immediately surrounding Portland. Complete closure of any of the 
three plants would be felt by the school district in which it is located, 
although none of the districts would be debilitated by such loss. As with the 
economic, demographic, and housing impacts discussed above, changes in operat­
ing levels at the smelters would become increasingly important should they be 
part of widespread trends of growth or decline that place high cumulative 
impacts on the area. 

Land Use. No significant impacts on land use, comprehensive development or 
land use plans, or zoning are anticipated from changes in operating levels at 
the smelters, although interest has been expressed in the potential of annexing 
land adjacent to one of the smelters. None of the three smelters is in such an 
isolated location that its closure would be likely to result in change of land 
use from the industrial category. 

Social. Although altered production levels at the three smelters are not 
expected to have profound community-level effects on the resources, social 
organization, or well-being of the communities in the Portland MSA, largely 
because the effects will be dispersed within a highly complex and diverse set­
ting, individuals and their families and friends will be affected. These 
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effects will be generally positive should additional jobs and opportunities 
become available through increased production, and generally negative should 
the plant shut down. The impacts would be expected to be greater for 
Longview/Kelso, which is at some distance from the Portland metropolitan area; 
the community is less diversified economically, and has recently had to absorb 
the impacts of cutbacks in the lumber industry and a variety of economic conse­
quences of the Mt. St. Helens eruptions of 1980. The personal, family, and 
social impacts of unemployment have been well-documented in numerous studies. 
Adverse effects include reduced economic well-being, increased stress, lowered 
self-esteem, family conflict, involuntary relocation, dependence upon social 
services, and others. Given the availability of adequate resources, the skills 
are available in the Portland area to. provide effective assistance to unem­
ployed workers in the future if the institutional and political arrangements 
can be organized and coordinated. As with the other aspects of socioeconomic 
impact, the magnitude and importance of the social impacts associated with 
closure of the smelters are heavily dependent upon the broader economic and 
social climate of the area at the time, as this will determine the range of 
alternatives available to dislocated workers, affected business, and the com­
munity as a whole. 

4.3.1.2 Physical Environmental Impacts 

Vancouver. Atmospheric releases are distributed by the prevailing winds which 
are primarily up the Columbia River during the winter and down the river during 
the summer. Data reported to the Washington State Department of Ecology for HF 
in air at 3ambient monitoring stations indicate monthly maxima of 0.10 to 
0.22 ~g/~ for 1981-1985. The standard for ambient F- concentration is 
0.5 ~g/m during the growing season and is based on levels that will not cause 
injury to sensitive plant species. Thus, the ambient levels of HF are below 
those reported to cause injury to plants. 

Monthly forage samples reported to the Washington Department of Ecology indi­
cate monthly F- maxima of 6 to 43 ppm for 1981-1985. The standard for F- in 
forage is 40 ppm average for 12 consecutive months, 60 ppm for 2 months and 80 
ppm for no more than one month. The reported values appear to be well within 
the standard which is based on safe dietary levels for cattle. Thus no impacts 
are expected to animals grazing on forage near the plant. 

There is no environmental impact from intake of cooling water from onsite 
wells. Heat is dissipated largely to the atmosphere from two onsite lagoons 
through which the waste water passes prior to release to the Columbia River. 

To monitor toxicity of the industrial waste effluent, bioassays are conducted 
periodically in 96-hour static tests with rainbow trout (5almo gairdneri). 
Exposed fish usually survive concentrations of 100% industrial waste water and 
65% waste water diluted with onsite well water. Concentrations of trace ele­
ments in exposure solutions are determined for fluoride «0.8 mg/L) and CN-, 
Ni, Zn, Cr, A1, Sb, C1, and 504 (all at nonlethal concentrations). The pH 
usually ranges from 7.8 to 8.4. Treated (chlorinated) sanitary wastes and 
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lagooned industrial waste water are rapidly mixed and diluted in waters of the 
lower Columbia River. As a result, no adverse impact to fish, aquatic birds 
and aquatic mammals is expected. 

Shallow groundwater under the plant is contaminated with cyanide from waste 
piles that are no longer used and are presently sealed (Noble and Sebren 
1983). The highest concentrations of cyanide occur in the silt zone near the 
surface. The cyanide is apparently leaching very slowly to an underlying layer 
of fine sand. The sand layer lies over a major, regional gravel aquifer that 
supplies the plant wells. Cyanide found south of the waste piles may move 
slowly toward the Columbia River, while cyanide north of the piles may move 
toward plant pumping wells. Evidence indicates that chemical breakdown of 
cyanide is occurring in the soil and that contamination of the river or aquifer 
is unlikely. 

Longview. Ambient concentrations of fluoride in air are monitored at three 
stations near ~he plant. Monthly average v~lues at the highest of the stations 
were 0.67 ~g/m but did not exceed 0.5 ~g/m during the growing ~eason. The 
standards allow concentrations for a 3~-day average of 0.84 ~g/m and 0.5 ~g/m3 
during the growing season. Samples of forage taken from the 16 stations within 
12 miles of the plant from July 1983 through June 1984 indicate a range of 
fluoride concentrations from 5 to 69 ppm, with an average maximum value of 
36 ppm. 

There is no significant impact from the intake of water from onsite wells. The 
waste water discharges are in compliance with state and federal regulations. 
Static bioassay tests on the effluent water with rainbow trout indicate no sig­
nificant toxicity in 96-hour static tests of 65% dilution. That is, in semi­
annual tests during the past seven years, a mixture of 65% effluent in control 
water has always passed the State's 80% survival rate criterion. Treated sani­
tary effluent is chlorinated and discharged to the Columbia River where rapid 
dilution occurs. There is no apparent impact on water quality or uses of the 
Columbia River. This method of disposal is common among industrial units 
located along the lower Columbia River. 

Troutdale. Ambient atmospheric fluoride levels are monitored at stations near 
the plant and are well below the allowable levels (Table 4.19). No adverse 
effects on plants would be expected from the reported levels of fluorides. 

The concentrations of fluorides in vegetation were also monitored (Table 4.20) 
and are within the levels established to protect animals eating forage. Thus 
no impact would be expected on domestic or wild animals consuming forage grown 
near the plant. 

A survey was conducted in September 1975 to estimate the mixing zone for efflu­
ents in the Columbia River. The NPOES permit allows a 150-foot mixing zone, 
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Table 4.19 
Ambient Atmospheric Concentrations of Pollutants at 

Reynolds Troutdale Plant 

Component 
HF 

0.7 mi E(a) 
1.5 mi W 

Particulate F 
0.7 mi E 
1.5 mi W 

Suspended Particulates 
0.7 mi E 
1.5 mi W 

Allowable 
0.78 

No data 

No data 

Actual Avg. 
Monthly Values 

0.09 
0.20 

0.07 
0.15 

27 
33 

(a) Monitoring locations are placed in the directions of the 
prevailing winds and measured from the point of release. 

Table 4.20 
Concentrations of Fluorides on Vegetation (ppm F- on a Dry 
Weight Basis) in the Area of the Reynolds Troutdale Plant 

Location from Monthly Avg. Values(a) 
Point of Release ppm F- (dry wt) (1981) 

Sample Designation 
20E 1.0mi-225 deg. 
5 0.8mi-135 deg. 
18 1.3mi-200 deg. 
20B 1.5mi-270 deg. 
4 2.1mi-115 deg. 
4C 2.3mi- 90 deg. 

17.1 
24.8 
10.0 
34.7 
27.6 
22.6 

(a) Allowable limits are 40 ppm for any 
12 consecutive months. 

and the Oregon water.( Duality Division concluded that this was adequate on the 
basis of the study. ar Fluoride concentrations at different points in the 
river are listed in Table 4.21. 

Toxicity tests were conducted on rainbow trout in 1980 (Cummins and Gangmark 
1981). No mortality was observed after 96 hours at 100% concentration of 
effl uent water. 

(a) Letter, G. Bruce Sutherland, Water Quality Division, Oregon Department of 
Environmental Quality to William Nichols, Reynolds Co., June 4, 1976. 
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Table 4.21 
Mixing Zone Survey in the Columbia River; Reynolds 

Metals Co., Troutdale Reduction Plant, 1975 

Distance from Discharge 
Location Offshore Downstream Fluorides (mg/L} 

A 50 50 0.18 
A 100 200 0.46 
C 100 1000 0.32 

4.3.2 Mid-Columbia Area 

4.3.2.1 Regional and Local Socioeconomic Impacts: Klickitat and Wasco 
Counties and The Dalles and Goldendale Communities 

This impact assessment is based on comparison of two scenarios. One assumes 
full capacity production at both the Martin Marietta plant in The Dalles and 
the Commonwealth plant in Goldendale. This scenario would require restart of 
The Dalles plant that is currently shut down. The second scenario assumes that 
both plants are shut down. 

Economic. Klickitat and Wasco Counties and the cities of Goldendale and The 
Dalles have been hard hit in recent years as a result of simultaneous slumps in 
the primary industries of aluminum, agriculture, and lumber. These three 
industries form the economic foundation of this region. Much of the economic 
future of the area depends on the status of these basic industries, as well as 
the ability to diversify the economic base and reduce the existing and historic 
dependency on large-scale industrial undertakings. 

Unlike other study communities, The Dalles and Goldendale have actually experi­
enced the recent shutdown of a major smelting operation. The Martin Marietta 
plant in The Dalles closed in December 1984 following employment declines since 
1980. The effects of this shutdown were somewhat attenuated by the phased 
reduction in work force, the liberal severance pay agreement between Martin 
Marietta and its workers, and the ability of many former workers at The Dalles 
smelter to obtain employment at the Goldendale plant. As of August 1985, up to 
300 former Marietta employees were commuting to the Goldendale smelter from The 
Dalles. Without these replacement employment opportunities, the economic 
impact of the Martin Marietta plant shutdown would have been far greater for 
Wasco County and The Dalles than it has been. The severance pay agreement, 
along with public maintenance programs (unemployment compensation, food stamps, 
etc.) have substantially reduced the overall economic effect of the plant clo­
sure. Community leaders emphasize, however, that the moderating influence of 
these transfer payments will eventually lessen, resulting in renewed economic 
pressure on the service, retail, and governmental sectors. 

Given its size and current depressed condition, it is unlikely that additional 
reductions in the work force at the aluminum plants could be absorbed into the 
local econo~. Smelter jobs pay more than most other jobs in the area, both in 
the public and private sectors, and the skills could not be substituted in 
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other sectors of the economy. The present unemployment rate for Klickitat 
County is estimated to be over 19%. Given this existing high level of unem­
ployment, any further layoffs resulting from partial or total plant closure 
would exacerbate an already problemmatic situation and would result in greater 
levels of unemployment. 

Another main concern associated with a plant shutdown is the effect this would 
have on local retail sales. Businesses are currently experiencing a lower 
level of sales as a result of the layoffs to date, although they say that they 
are not losing customers. The retail sector in Goldendale is limited, but 
relatively stable, serving a wide market area. Its patterns of growth and 
decline are closely tied to the status of the aluminum industry, since the 
plant is such a large employer (the largest corporate employer in the area) and 
plant employees are among the highest paid in the area. 

To operate the two mid-Columbia area plants at full capacity would entail 
employment of 750 additional workers from mid-1985 levels; complete closure of 
both plants would result in a direct loss of 930 jobs (from mid-1985 levels). 
The indirect employment associated with companies supplying the aluminum plants 
is estimated to be 575 jobs. As shown in Table 4.22, the total employment dif­
ference (including direct, indirect, and induced employment) between the full 
capacity and the complete closure scenarios (assuming closure in 1985) is on 
the order of 4200 to 4500 jobs. The ratio of total employment to direct 
employment, or the economic multiplier for the mid-Columbia area is thus 2.6-­
one smelter job resulting in a total employment change in the area of about 
2.6 jobs. The method of deriving the indirect impacts is discussed in 
Chapter 4.1 and Appendixes A-B and A-C. 

Within this context, expansion of the Commonwealth smelter to full production 
levels and the reopening of the Martin Marietta smelter would be viewed as a 
positive contribution to recovery of the area economy. The lumber and agricul­
tural industries remain vitally important to the regional economy, however, 
since the Martin Marietta facility closed, the area has become increasingly 
dependent upon the economic condition of the Commonwealth plant, in terms of 
employment, local purchases, and tax payments. 

Impacts from plant closure would be felt both in Goldendale and in The Dalles, 
where a significant proportion of the remaining plant workers are living. 

Demography. An out-migration has already occurred as a result of The Dalles 
facility shutdown. Although the large majority of layoffs occurred among 
hourly employees who had worked at the plant for less than 7 years, many of 
these workers remain in the area. According to local accounts, most of those 
who left the area were managerial or executive level employees. In the spring 
of 1985, 200 workers were laid off at the Goldendale facility, but at the time 
of the field research (June 1985), no significant out-migration had occurred, a 
fact attributed to workers preferring to wait until the end of the school term 
and to the ability of workers to obtain alternative employment. 
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Table 4.22 
MASTER Forecast of Economic and Fiscal Impacts for Wasco County, Oregon, 

and Klickitat County, Washington 

Impacts 1985 1986 1987 1988 1989 1990 1995 2000 2001 
EMPLOvr~ENT 

(Thousands of People) 4.2 4.3 4.3 4.3 4.3 4.3 4.3 4.5 4.5 

TOTAL PERSONAL INCOME 
.p. (Millions of 1984 $) 135.2 149.4 149.1 149.8 151.8 152.6 161.1 171.6 174.7 . 
w 
-....J 

POPULATION 
(Thousands of People) 0.0 4.7 4.9 4.9 4.9 5.0 5.2 5.4 5.5 

TOTAL GOVERNMENT EXPENDITURE 
(Millions of 1984 $) 0.0 9.4 9.7 9.7 9.7 9.9 10.4 10.8 11.0 

TOTAL GOVERNMENT REVENUE 
(Millions of 1984 $) 0.0 5.9 6.1 6.1 6.2 6.2 6.3 8.8 8.9 



Operation of both the Commonwealth and Martin Marietta plants at full operation 
would stabilize local population and attract in-migrants (or returnees) to the 
area. If the expansion occurred in the short term, it is anticipated that in­
migration would be moderated by the availability of workers who have not yet 
left the area. Total, permanent plant closure would result in increased out­
migration, since the limited absorptive capacity of the area economy would be 
exceeded. However, since the remaining aluminum industry work force in the 
area consists of those with long tenure, personal and financial ties to the 
area might limit, or slow, residential mobility. loss of additional managerial 
and blue collar manufacturing workers would reduce the diversity of the area 
population, especially in the more rural Klickitat County. 

MASTER forecasts, shown in Table 4.22 and Appendix A-B show population impacts 
(difference between full capacity at both plants and complete shutdown at both 
plants) ranging from 4.7 thousand persons in 1986 to 5.5 thousand in 2001. 
This means that with both plants closed, the population of the two-county area 
would be roughly 11% lower in 1987, when the major impacts of migration would 
have occurred, than with both plants operating at full capacity. This differ­
ence increases to about 13% in 2001. 

Housin~. As a result of the recent layoffs at the plant, the housing market in 
both K ickitat and Wasco counties is already extremely soft. Out of the total 
650 people currently employed at the Goldendale plant, it is estimated that 
only 100 live in Goldendale itself. Approximately 250 live in The Dalles; the 
rest are scattered primarily throughout Klickitat County in the area surround­
ing Goldendale. The out-migration of plant workers from the shutdown of the 
Martin Marietta plant and the work force reduction at the Commonwealth plant 
has left a number of empty homes. The oversupply of available housing has had 
the dual effect of drastically reducing the sale value and prolonging the 
length of time homes stay on the market. 

The Dalles has also felt the effects of reduced aluminum industry employment. 
Herb Crook, Jr., county assessor in Wasco County, estimates that the assessed 
value of homes in The Dalles has declined an average of 15% since 1984; this is 
partly attributable to the Martin Marietta shutdown. Shutdown of aluminum 
smelting in the area, particularly if followed by heightened out-migration, 
would further depress the housing market and make it difficult for departing 
workers to sell their homes. 

If the Goldendale plant were to expand to full production and the Martin 
Marietta plant were to reopen, the housing market would improve, as indicated 
by the impact on the housing market in the 1970s during the construction and 
expansion of the Goldendale plant. This improvement would be particularly pro­
nounced if the expansion were accompanied by significant reduction in the 
uncertainty concerning stability of employment at the aluminum smelters. If 
local efforts to attract additional new businesses and industries into the area 
are effective and correspond temporally with the recovery of the aluminum 
industry, the current excess housing supply could be eliminated relatively 
promptly. The existing buyers' market in housing is, in fact, one of the sell­
ing points used to attract outsiders into the area. 
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Public Services. The Commonwealth plant is a major contributor to most public 
service organizations in Klickitat County. It accounts for approximately 40% 
of the property tax revenue of Klickitat County, and provides large contribu­
tions to the Goldendale School District, the Fire District, and the Road Dis­
trict budgets. 

The Goldendale plant does not pay taxes directly to the city of Goldendale. 
Given the relatively limited number of purchases made by the company in 
Klickitat County or Goldendale, and the limited (approximately 100) number of 
plant employees/households in Goldendale, impacts on city revenues from plant 
closure would be less severe than at the county or school district level. 
Principal revenue effects in Goldendale would be reduced retail sales tax reve­
nues resulting from reduced spending. Nevertheless, closure of the Goldendale 
plant was expected to cause substantial staff reductions within the city gov­
ernment during the first few years following the shutdown. This is due, in 
part, to reductions in service fees as unemployed workers left the area. 

Klickitat County would be particularly hard-pressed to recover from the loss of 
revenue generated by the Commonwealth plant. Because most of the county is 
unincorporated, the county government service area is large and its staff 
capacity is already strained. A plant shutdown would necessitate budgetary 
cutbacks and curtailment of service levels. In an attempt to mitigate the 
impacts of a shutdown as well as to improve the overall condition of county 
finances, Klickitat County has established an Economic Development Organization 
(to function independently of the Mid-Columbia Economic Development District, 
of which it is also a member) that will refine and help implement economic 
diversification strategy for the county. 

The Goldendale School District relies on the plant not only for tax revenues, 
but for enrollment levels upon which state assistance is granted. Estimates 
provided by school district administrators indicate that shutdown of the 
Commonwealth plant would reduce student enrollment by up to 30%, assuming an 
out-migration rate of 60% during that period. This would translate into a 
revenue loss of $700,000 (current level is $4 million). Because of contractual 
obligations, the size of the staff could not be reduced immediately and this 
would create budgetary difficulties. With a smaller student population and the 
resulting reduction in state assistance, school administrators are concerned 
that certain special programs would have to be eliminated from the curricu­
lum. Another negative impact on the schools would be loss of many actively 
involved and supportive parents, who contribute their time and energy to extra­
curricular and academic activities. 

The Dalles is currently experiencing a budget squeeze resulting from a loss in 
property tax revenue caused by the Martin Marietta plant closure, increased tax 
delinquencies, population reduction, and general decline in property values in 
the county. For example, as a result of the loss in property tax revenues, the 
Chenowith School District in the western portion of The Dalles laid off four 
teachers for the 1985-1986 school year despite stability in school enrollment 
levels. At the same time, providers of public services are being pressured to 
increase local government spending because there is increased demand for wel­
fare and social services, and local government is being pressured to recruit 
replacement industry. 
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Land Use. The Commonwealth plant occupies most of the land zoned for heavy 
industrial use in Klickitat County. If the plant were to close, it is not 
clear whether the plant would be physically removed, or if the area would be 
rezoned for nonindustrial uses. It is not likely that the site would be desig­
nated for any other nonagricultural or recreational purpose in the near future, 
given its distance from population centers and the current interest in develop­
ing lower areas of the Columbia River Gorge as a national park or national 
scenic area. This is one of the few sites in the study where strong pressure 
might be exerted to remove the plant and reclassify the land for nonindustrial 
use. 

Although there has been no significant impact on land use, land use plans, or 
zoning as a result of the closure of the Martin Marietta plant, the city of The 
Dalles recently passed a $4.5 million bond issue to develop 114 acres of indi­
vidual property adjacent to the Martin Marietta holdings in order to attract 
replacement industry. 

Operation of the plants at full capacity would not affect land use, land use 
plans, or zoning in either Klickitat or Wasco County. 

Social. Impacts on social structure and community organization will be highly 
significant in the event that both the Goldendale and The Dalles plants are 
shut down. The out-migration of the white collar and blue collar workers will 
most likely not be replaced by a parallel in-migration. Stress will be created 
by both population loss and any extended periods of unemployment sustained by 
former workers trying to rema,in in the area. 

A large-scale out-migration would result in a substantial change in the social 
structure of the area, given the small population of Goldendale and Klickitat 
County and its relatively undiversified economic base. The loss of the plant 
managers and white collar workers and their families would be particularly 
noticeable in the community civic and social organizations where this group has 
played a particularly vital role. Evidence thus far points to problems of 
apathy and complacency among the rest of the community as a result of The 
Dalles plant closure. 

Increased financial pressure emanating from a loss of revenues could divide the 
community and negatively affect relations between the public and private sec­
tors. This is particularly true at the county government level, where losses 
will be quickly felt and where the large service area will be directly forced 
to cope with reduced services and higher service fees, and in some areas, 
increased demands for service. The inevitable cutbacks faced by all public 
sector institutions will bring on potentially divisive issues of resource dis­
tribution, which could further strain a social structure already undergoing an 
uneasy transition. 

In addition to the adverse economic impacts caused by plant closure, the qual­
ity of life in the communities may be seriously impaired by drastic curtailment 
of employment opportunities in the area. There is evidence that individuals 
experiencing job loss tend to withdraw from community life. Stricken commun­
ities thus face reduced participation in social organizations such as churches, 
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and in civic and social groups. This withdrawal can dampen community vitality, 
weaken social cohesion, and create a generally dreary climate that encourages 
out-migration and exacerbates community economic problems. To date, The 
Dalles seems to have avoided severe effects of this type, but additional, sub­
stantial reductions in jobs and economy could strain the coping ability of the 
community beyond its capacity and severely affect its vitality and quality of 
life. (Gordus, Jarley and Ferman 1981.) 

4.3.2.2 Physical Environmental Impacts 

The Dalles. From July 1~82 through June 1983, monthly average levels of HF 
were less than 0.22 ~g/m at four ambient sampling stations. The reported 
levels did not exceed standards established to protect sensitive plant species, 
and therefore no significant impact is expected on plants should the smelter 
restart and operate as it previously did. 

The reported levels of fluoride in the discharge (16 mg/L) exceed the tolerance 
reported for trout (2.3 to 7.5 mg/L) , however, dilution in the Columbia River 
would rapidly reduce the concentration to below the lethal level, and no major 
impact would be expected. 

Goldendale. The meteorological and amble~t air quality monitoring networks 
have been described by Campbell et al.;la) compliance with all applicable 
ambient air quality standards is demonstrated also. 

Detailed meterological sampling has been conducted for the Goldendale plant by 
Campbell et al. aT Their report provides a thorough description and analysis 
of the ambient air quality and meterological monitoring plan required by EPA, 
Region X, for the 1982 PSD permit application for the expansion of the 
Goldendale plant. The following discussion quoted from Campbell et al. pro­
vides the results of the post-expansion monitoring: 

Particulates. Particulate levels (Tables ••• V-2) [Table 4.23] were 
well below the National Ambient Air Quality standards ••• fol~owing 
expansion.... The highest annual geometric mean was 21 ~g/m at 
Station G in 1983; this is well below the state standard of 
60 ~g/m3. The highest 24-hr TSP level occurred on September 15, 
1984, (see Tab1e V.2) [4.23] when all samplers indicated levels of 
about 110 ~g/m ; this is bel~w the secondary state and secondary 
federal standard of 150 ~g/m. On that date, winds were from the 
southwest for the whole day and were fairly strong for much of the 
day. The fact that the samplers upwind and downwind of the plant 
measured the same TSP level indicates that little of the sampled 
dust came from the plant. Except for this day, during the 2 years 
after plant expansion all levels were less that 60% of the second­
ary standard. Particulate levels continued to be low during the 
first quarter of 1985 •••• 

(a) Campbell, S., R. Brower, R. Lanza, N. P. Feffer, and K. Zankel. 1985. 
PSD Permit Revision Application for the Goldendale Aluminum Plant. 
Martin Marietta Environmental Systems, Columbia, Maryland. 
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Table 4.23(a) 
Summary of Ambient TSP Levels for 1984 in 

the Vicinity of the Commonwealth Goldendale Plant 

Station G Station H 
Washington TSP TSP 

Averaging Standard Concentration Concentration 
Time (Y9Lm3) (l! 9/m3 ) Date 

Highest 24-hr 
150(b) average 109 09/15 

2nd highest 
150(b) 24-hr average 78 07/23 

Annual geo-
60(c) metric mean 17 

(a) Table V-2 from Campbell et ale cited on p. 4.41. 
(b) 120 ~g/m3 plus background, if background> 30 ~g/m3. 
(c) 40 ~g/m3 plus background, if background> 20 ~g/m3. 
(d) Based on 11 months of data. 

(l!/m3) 

110 

89 

18 

Date 

09/15 

10/03 

Station J 
TSP 

Concentration 
(l!g/m3) Date 

107 09/15 

89 10/03 

20(d) 



Fluorides. In the request for modifications to the existing per­
mit, ••• ground-level concentrations of HF were projected to be less 
than those allowed under Washington regulation. The ambient data 
demonstrates that when NSPS are met, standards are not contra­
vened. Table ••• V-5 [4.24] show[s] the ••• ambient HF levels for 
the averages of periods specified in the Washington Ambient Air 
Quality Standards. [This table does] not include data from January 
1983, when emissions were very high due to start-up of "0" room; 
from December 1983 and January 1984, when the pipes were frozen and 
the secondary control system was not operating; or during July 
1984, when HF emissions from the plant were very high due to severe 
operating problems resulting from the presence of shot coke in the 
anodes and excessive anode burning •••• 

Although Station J was established at the location that modeling 
projected to have the highest impact, 1984 ••• data (Table ••• 
V-5 ••• ) [Table 4.24] show[s] that Station J has lower average HF 
levels than Station H for averaging periods of 7 days or longer. 
The maximum 24-hr impacts of Stations Hand J appear comparable. 

Fluoride analyses of forage samples collected during 1983 and 1984 
indicate that the 12-month standard of 40 ppm was not exceeded, 
even though emissions were higher than NSPS during 1983. The 
highest single mean for any station, 11.3 ppm, occurred at Station 
G in July of 1983. The highest monthly level at any of the other 
stations was less than 17 ppm. Since Station G does not supply 
livestock feed, levels at all sites are well below forage fluoride 
standards of 60 ppm not to be exceeded for more than 2 consecutive 
months, 80 ppm not to be exceeded more than once in any two consec­
utive months, and 40 ppm not to be exceeded in cured forage for 
sale as livestock feed. 

It appears from the monitoring data that when the expanded aluminum 
smelter is operating within NSPS, it is also in compliance with all 
of the State of Washington's ambient HF and fluoride forage 
standards." 

Detailed air modeling results predict that the plant likely meets all applic­
able state and federal standards for ambient air quality and that ambient par­
ticulate concentrations are below the allowable prevention of significant 
deterioration (PSD) class increments. Particulate emissions will have a mini­
mal effect on visibility, soils, and vegetation. The results imply that 
impacts on the elevated plateau, approximately 1.5 km to the northwest of the 
facility, are negligible. 

The maximum surface concentration of effluent in the Columbia River is at the 
point the discharge reaches the surface, where it is diluted by a 60:1 ratio. 
Fluoride concentrations measured in the river indicate a dilution to 150:1 at 
300 ft from the discharge point (Bryan M. Johnson and Associates, Inc. 1972). 
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Table 4.24(a) 
Summary of Ambient HF Levels for 1984 in 

the Vicinity of the Commonwealth Goldendale Plant 

Station G Station H S"ta"tlon J 
Washington AF AF AF 

Averaging Stand~rd Concentra!lon Concentr~tlon Concentr~"tlon 
Time (ys/m ) (ys/m Date (y/m ) Date (ys/m ) Date 

24-hr highest 2.9 1.73 2/1-2/2 2.20 11/12-11/13 2.37 11/11-11/12 
24-hr 2nd 

highest 1.56 5/18-5/19 2.19 12/19-12/20 1.75 8/8-8/9 

~ 7-day highest 0.70 10/2-10/8 1.18 10/1-10/7 0.704 10/1-10/7 . 1.7 
~ 7-day 2nd 
~ highest 0.55 3/3-3/9 1.02 2/9-2/15 0.703 11/7-11/13 

30-day highest 0.84 0.42 8/6-9/4 0.65 1/31-2/29 0.30 8/7-9/5 
30-day 2nd 

highest 0.40 10/1-10/30 0.62 9/24-10/21 0.28 10/22-11/20 

Seasonal (3/1-
10/31) 0.5 0.30 3/1-10/31 0.32 3/1-10/31 0.25 3/1-10/31 

(a) Table V-5 from Campbell et al. cited on p. 4.41. 



Most of the time the dilution ratio is 300:1 at 900 ft, however, exceptions 
occur during high winds. For example, on one occasion with 20 milhr downstream 
winds, the observed fluoride concentration 900 ft below the outfall was 0.42 
mg/L, or 0.20 mg/L above the background level. 

There has been concern that fluoride from plant operation may have delayed 
adult salmon migration at John Day Dam. However, Damkaer and Dey (1985) con­
cluded that recent changes in plant operation resulting in reduced levels of 
fluoride in the plant effluent have reduced this concern. Because of the eco­
logical uniqueness of the mid-Columbia area there has also been concern about 
the potential effects of air pollutants, such as fluorides, upon populations of 
plants or animals near the extreme limits of their ecological niche. Such 
populations are more readily affected by environmental perturbations than are 
populations near the center of a species distributional range. However, the 
continued operation of the Goldendale plant in compliance with air quality 
standards and the closing of The Dalles plant suggests that this currently is 
not a problem. 

4.3.3 Upper Columbia Area 

4.3.3.1 Regional and Local Socioeconomic Impacts: Chelan County and Wenatchee 

In this analysis, the full-capacity scenario assumes that the Alcoa facility 
would increase employment by 50 over the 1985 level of 950 workers. The dif­
ference between the full capacity (hi gh) and c'losure (low) scenari 0 woul d thus 
be 1000 aluminum industry jobs. In addition to the full capacity and plant 
closure cases for the Alcoa facility, an additional case in which the plant 
operated at two-fifths capacity (medium) was also examined, since Alcoa has a 
low-cost non-BPA power supply that is sufficient to operate two of the plant's 
five potlines. In this alternative, plant employment was estimated to be 
400 workers, 600 workers below the full-capacity scenario. 

Economic. Historically the local and regional economies of Chelan (and 
Douglas) County have been based primarily upon the orchard industry. The 
establishment of the Alcoa smelter contributed to social and economic diversity 
and to the establishment of a strong middle income group in the area. Loss of 
1000 highly paid jobs in the aluminum industry is likely to have substantial 
impact on both the employment in the region and on the local economies. MASTER 
forecasts that an estimated 588 indirect jobs (in industries supplying the 
smelter) are created in Chelan County by the plant at full production. In 
addition, approximately 980 other jobs (induced employment) are generated by 
the plant at full capacity. As shown in Table 4.25, the total difference in 
employment between the full capacity and shutdown cases is estimated to be 
between 2500 and 2700 jobs. In the medium scenario, (2/5 production) indirect 
and induced job losses were estimated to be 340 and 575 jobs, respectively, and 
total induced, direct, and indirect employment loss compared to the high scen­
ario was estimated to be between 1500 and 1600 jobs. For the Chelan County 
area, the employment multiplier--the ratio of total employment to direct plant 
jobs--is estimated to be 2.6. This means that each smelter job lost translates 
into a total loss for Chelan County of 2.6 jobs. 
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Table 4.25 
MASTER Forecast of Economic and Fiscal Impacts for Chelan County, Washington 

Impacts 1985 1986 1987 1988 1989 1990 1995 2000 2001 
EMPLOYMENT 

(Thousands of People) 2.6 2.6 2.7 2.7 2.7 2.7 2.7 2.6 2.5 

TOTAL PERSONAL INCOME 
~ (Millions of 1984 $) 83.8 92.2 92.8 93.2 95.0 94.8 95.7 94.4 94.3 
• 
~ 

'" POPULATION 
(Thousands of People) 0.0 2.9 3.0 3.0 3.1 3.1 3.1 3.0 3.1 

TOTAL GOVERNMENT EXPENDITURE 
(Millions of 1984 $) 0.0 9.4 9.7 9.7 9.7 9.9 10.0 9.9 9.9 

TOTAL GOVERNMENT REVENUE 
(Millions of 1984 $) 0.0 5.2 5.3 5.4 5.3 5.5 5.5 5.5 5.5 



It is unlikely that laid-off aluminum workers will be able to find comparable 
jobs in the region. Even if they were willing to take lower playing jobs, cur­
rent conditions indicate that they would face considerable competition. The 
plant workers least likely to find an alternative local market for their skills 
are the long-time potline workers. 

The tenuous economic situation that would be created by an Alcoa shutdown would 
make the region more sensitive to changes in the orchard industry. Although 
the orchard industry in the area is considered relatively stable, it is facing 
increasing national and international competition. Thus, closure of the Alcoa 
plant would place considerable stress on a local economy that may not be able 
to counter with growth in other sectors. 

Chelan County and Wenatchee have experienced fluctuations in employment at the 
Alcoa plant in the past. However, given the importance of the aluminum indus­
try to the area's economy, permanent shutdown would have substantial, long­
term, adverse economic impacts on the area. Although community officials and 
concerned citizens have taken initial steps to diversify the area economy and 
to attract additional development, no comprehensive development plan has yet 
been completed. 

A major difficulty for the community in its efforts to diversity is the limited 
resource base in Chelan County. A majority of the land is owned by the state 
and federal governments; there is very little land available for industrial use 
and there is a strong local sentiment for protecting the integrity of the 
natural environment. 

An intergovernmental consortium including the Ports of Chelan and Douglas Coun­
ties, the joint Economic Development Commission (both counties), and the Cham­
bers of Commerce for each county is currently collaborating to urge planning 
commissions to coordinate economic development activities and promote economic 
diversity in the region. Success in these efforts would help to offset the 
consequences should the aluminum smelter be closed permanently; continued oper­
ation of Alcoa at full production would help stabilize the economy of the area, 
although it might reduce local efforts toward diversification. 

Demographic. The population of Wenatchee and Chelan County has remained rela­
tively stable for several years. Continued operation of the Alcoa plant would 
contribute to this stability and serve as a basis upon which growth could occur 
if efforts to diversify the area were successful. Should the plant shut down, 
it is expected that many of the workers would try to stay in the area as long 
as possible. If the shutdown were temporary (from 6 to 12 months), out­
migration would probably be limited, since recalls would begin before most 
workers had decided to leave. 

Because the plant is a long-established part of the community, a high propor­
tion of its work force are long-term employees with strong economic and social 
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ties to the area. In addition, the quality of life in the area is attractive 
to many of the current residents, creating a strong incentive to remain in the 
area if at all possible. Even if there are few employment opportunities in 
Wenatchee itself, the strong community ties of area residents indicate that 
unemployed workers may be willing to commute relatively long distances in order 
to remain in Wenatchee. Once the direct and induced economic effects of a per­
manent shutdown start to occur, however, laid-off employees and their families 
will be forced to think more seriously about leaving permanently. 

The reduced wage and salary income that would result from plant shutdown and 
its effects on the retail community and the tax base will put considerable 
strain on public services such as education and public safety. This will lower 
the general quality of life in the area and may well contribute further to out­
migration by both Alcoa workers and people whose businesses and life styles 
have been negatively affected by the shutdown. Forecasts by the MASTER model 
(shown in Table 4.25) indicate that in 1987, after the major impacts of migra­
tion would have occurred, the Chelan County population would be roughly 6% 
lower in the plant closure case than if the plant were operating at full capac­
ity. In 2001, this difference would be reduced to 5%. 

Housing. Reflecting recent population trends, the housing stock and housing 
market in Wenatchee have been relatively stable over the past several years. 
The strong relationship between Alcoa and the development of a middle income 
group in the area is reflected in the growth of the middle income neighborhoods 
during the 1950s and 1960s. Expansion of the plant to full capacity would not 
cause significant impact on the housing market. However, in the event of a 
permanent shutdown and an eventual out-migration of Alcoa employees and other 
affected workers and their families (up to 6% of the county population), the 
market would be substantially affected, as there would be few potential buyers 
for these homes. Should many of these out-migrants be faced with foreclosures, 
the lack of potential buyers could affect local lending institutions. 

Public Services. Increasing plant operation from current to full capacity 
would have little impact on the fiscal condition of the city or county 
budget. However, the city of Wenatchee would be significantly affected by a 
permanent plant shutdown. Table 4.25 presents MASTER forecasts of total gov­
ernment revenues and the difference between the high and low scenarios. The 
loss of revenue through reduced retail sales taxes and an overall shrinkage of 
the tax base related to a reduction in individual income is likely to trigger a 
necessary reduction in public sector employment by about 10-15% (full-time 
equivalents). Those losing their jobs first would be the ones not covered by 
special mandated union contracts, such as the Public Works Union, International 
Firefighters, AFL-CIO, and the Police Guild. Reductions in work force can be 
expected to lower the quality of services and reduce their availability. In 
general, the present level of reserves would carry the city government through 
a 12-month period. 

If the plant were shut down permanently, the loss of property tax revenue would 
be significant, putting an added strain on the rest of the taxing jurisdic­
tions. City and county government, as well as the school district, would be 
significantly hurt by a loss of this revenue, and employment reductions under 
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these circumstances are likely. Since state assistance to public schools is 
based on enrollment levels, out-migration of a substantial portion of local 
families, such as that forecast by the MASTER model, would result in a reduc­
tion in this source of funding. This could lead to difficulties in the dis­
trict's ability to maintain buildings and other school facilities, as well as 
reductions in the number and variety of educational programs and curriculum 
offerings. 

The initial period of unemployment would be eased by unemployment benefits, 
including the Supplemental Unemployment Benefits provided by Alcoa. At present 
there are 740 people entitled to these benefits. Impacts of a permanent shut­
down on social and health services would manifest themselves once unemployment 
benefits expired. Although many of the applicants for welfare payments may not 
immediately qualify for assistance from the state Department of Social and 
Health Services (DSHS) because of their assets (homes, RVs, boats, etc.), many 
others will. Besides increasing the numbers eligible for assistance, duration 
of assistance may be extended, placing a strain on the capacity of the DSHS to 
provide these services throughout the county. To provide these services effec­
tively, local and state officials will have to coordinate their efforts. 

Land Use. The likelihodd that the Alcoa plant would be purchased in the event 
of a shutdown seems to be slight, given the expense associated with converting 
the plant to another type of manufacturing. The plant site is within an area 
zoned for heavy industry; according to the Wenatchee Urban Area Comprehensive 
Plan of 1972, that zoning will remain in effect for at least 20 years. 

Social. Unemployment and competition for scarce jobs can result in various 
kinds of stresses upon individuals, families, and communities. Any increase in 
unemployment, such as occurs with partial shutdown, or a total but temporary 
shutdown, is likely to be followed by an increase in the level of uncertainty 
in the community. This contributes to various types of social disruption such 
as racial tensions, domestic violence, and alcohol abuse. Although the demand 
for public assistance would be lower under the partial and temporary shutdown 
cases, the degree of uncertainty and tension may be as high or higher than 
under the permanent shutdown condition. 

A permanent shutdown of the Alcoa plant can be expected to affect the overall 
social well-being of the area. Besides the likely social consequences men­
tioned above, other elements of the local social organization such as church 
groups and the numerous civic organizations will also be affected. These 
organizations can play an important role in the early stages of an economic 
downturn by helping to mitigate the financial and personal difficulties experi­
enced by laid-off workers, however, they cannot completely ameliorate the 
adverse effects of economic depression and unemployment. 

4.3.3.2. Physical Environmental Impacts 

Wenatchee. Atmospheric emissions from the plant are distributed by prevailing 
winds that are east by southeast at Wenatchee. This is essentially down the 
Columbia River, which has high bluffs on both sides in this area. Winds blow 

, 75% to 95% of the time at the site. 
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Hydrogen fluoride {HF} is monitored daily at two ambient stations. One is 
located 4.5 mi southeast of the plant and the other is located 1 mi we~t Of the 
plant. Concentrations in ambient air for 24 hr are determined in pg/m \aJ 
Ambient air conce~trations of HF at the downwind station exceeded the state 
limit of 0.5 pg/m during the growing season only once over the past 
15 years. Maximum ambient concen~rations of HF were evident in July 1984, when 
the monthly average was 1.19 pg/m. From March 1984 to October 1984, ambient 
concentrations of HF at3the upwind station were consistently less than the 
state limit of 0.5 pg/m • 

Because new dry systems for removing gaseous fluoride were installed in April 
and May 1985, ambient air3concentrations of HF at both stations were consis­
tently less than 0.4 pg/m. Concentrations downwind {SE} were somewhat less 
than those to the west, perhaps in part because of the greater distance to the 
downwind station. While there are not much data available after installation 
of the new systems, early monitoring indicates that ambient HF levels will not 
cause significant impacts to plant species. 

Ambient fluoride content of forage is monitored monthly at four stations sur­
rounding the plant. The stations are 2 mi west, 2.7 mi northwest, 0.7 mi 
north, and 0.5 mi southeast {in the direction of prevailing winds} .\a) The 
average levels of F- in forage from March 1984 to October 1984 were 11.7, 17.4, 
8.1, and 36.7, at the respective stations. For April and May 1985, after 
installation of the new emission control systems, concentrations in forage were 
somewhat lower. Future data can be expected to show further decline. However, 
even before installation of the new systems, the levels of fluoride in forage 
from downwind stations were within state standards. No significant fluoride 
impact on animals consuming forage near the plant is anticipated. 

Industrial waste water discharge at the Alcoa Wenatchee plant is monitored con­
tinuously for trace elements, including fluoride. In addition, 96-hour static 
bioassays with rainbow trout {Salmo gairdneri} are conducted periodically. 
Fish are exposed to 65% waste water, with dilutent and control water from plant 
wells. Concentrations of selected trace elements, including fluoride, in expo­
sure solutions are determined by chemical analysis. Fish survival is typically 
100%. 

There appears to be no adverse impact from solid wastes stored on the plant 
site. No information is available on possible leachate from buried or landfill 
wastes. However, an average of only 9 in. of precipitation annually in this 
arid region suggests a much lower probability of a problem than may occur in an 
area of higher precipitation. 

{a} J. A. Thompson. Letter and material submitted July 5, 1985, from National 
Environmental and Industrial Hygiene Manager of Alcoa Wenatchee Plant. 
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4.3.4 Lower Puget Sound 

4.3.4.1 Regional and Local Socioeconomic Impacts: Pierce County and Tacoma 

Economic. Because of the size of the Tacoma economy, with wage and salary 
employment of about 150,000, the effects of changing operating levels at the 
Kaiser smelter will be diffused. Unlike some other aluminum smelter communi­
ties where direct plant employment accounts for a sizable percentage of total 
wage and salary employment, employment at the Kaiser smelter in Tacoma accounts 
for substantially less than 1% of all wage and salary jobs in Pierce County. 
For this reason, expansion or closure of the Kaiser plant will produce less 
dramatic community-level effects than similar actions in smaller economies. 

Results from the MASTER model for the Pierce County area are shown in 
Table 4.26. The Tacoma plant currently is operating at near capacity and the 
full-capacity scenario is based on only a 25 job increase in employment from 
current levels. Plant closure would mean a direct loss of 475 jobs, assuming 
the shutdown would occur in 1985, and an estimated indirect impact (loss of 
jobs at local companies supplying the aluminum plant) of an additional 
294 jobs. The total employment impact (difference between full production and 
shutdown of the plant) for the Pierce County area, assuming closure in 1985, is 
approximately 1,200 to 1,300 jobs. This estimate indicates an employment 
multiplier of 2.5--that is, a job lost at the Kaiser plant in Tacoma translates 
into a total job loss for the Tacoma MSA of two and one-half jobs. The method 
for deriving the indirect and induced impacts is discussed in Chapter 4.1 and 
Appendices A-B and A-C. 

At full operations, the Kaiser smelter in Tacoma would assist the community in 
maintaining its durable manufacturing and heavy industrial sectors, which have 
experienced decline in recent years. Full operations would contribute to the 
continuing diversity of the area's economy, and would provide a range of occu­
pations for area workers. 

Shutdown of the Kaiser Tacoma smelter would create hardships for its employees, 
who would have difficulty finding comparable employment within the region, and 
for their families. In addition, it would have adverse economic consequences 
for many firms and workers in Pierce County and Tacoma as a result of reduced 
purchases by the company and its workers. Although these impacts might be 
relatively dispersed, given the urban nature of the locale, they would follow 
after similar effects from closure of the ASARCO smelter and reductions in work 
force at Tacoma Boat. Loss of jobs may create important demands on individ­
uals, families, and community services in Tacoma/Pierce County, just as they 
would in smaller communities. 

DemOgra~hic. The demographic effects of changes in production levels at the 
Kaiser acoma plant depend heavily upon economic conditions in the area at that 
time. Experience at ASARCO indicates that many of the workers are likely to 
wish to remain in the community, or at least in the Pacific Northwest, and to 
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Table 4.26 
MASTER Forecast of Economic and Fiscal Impacts for Tacoma, Washington, MSA 

Impacts 1985 1986 1987 1988 1989 1990 1995 2000 2001 
EMPLOYMENT 

(Thousands of People) 1.2 1.1 1.1 1.1 1.2 1.1 1.2 1.2 1.3 

TOTAL PERSONAL INCOME 
(Millions of 1984 $) 35.5 39.8 39.8 39.9 40.3 40.6 43.7 49.6 -348.7 

~ POPULATION • (Thousands of People) 0.0 1.2 1.4 (J1 
N 

1.4 1.4 1.4 1.5 1.6 1.6 

TOTAL GOVERNMENT EXPENDITURE 
(Millions of 1984 $) 0.0 2.7 2.8 2.8 2.9 2.9 3.1 3.4 3.5 

TOTAL GOVERNMENT REVENUE 
(Millions of 1984 $) 0.0 2.4 2.5 2.5 2.5 2.5 2.6 3.0 3.1 



resist moving. However, there are indications that the local economy may have 
been nearly saturated by efforts to find positions for previously unemployed 
workers, making it difficult to find further additional jobs of this type. 
Additionally, the size of the population base in Pierce County (463,810 in 
1980) makes it unlikely that population structure will be significantly 
affected by changes at the Tacoma Plant. 

Shutdown of the plant is likely to result in increased out-migration, primarily 
by blue collar and service sector employees and members of their households. 
However, the extent of this out-migration depends very heavily upon the alter­
native economic opportunities in the area. It is not anticipated that the out­
migration associated with closure of the Kaiser plant would have significant 
long-term impact on the size of population in Pierce County or Tacoma. As 
shown in Table 4.26, the MASTER model indicates that after the major impacts of 
migration have occurred (by 1987), the Tacoma population is roughly 2% lower 
in the plant closure case than in the full-capacity case. By 2001, the popula­
tion difference is 1%. 

Housing. The effects on housing of changing production levels at the Kaiser 
plant are also expected to be moderate and dispersed among the large housing 
stock and numerous neighborhoods in Pierce County and Tacoma. Changes in 
demand for housing associated with changing production levels at the Kaiser 
plant would become significant only in combination with other economic changes 
in the community--either substantial growth or significant decline. 

Public Services. Because of its location in a large urban area, the Kaiser 
smelter does not constitute the primary or sole source of demand or revenue for 
any major public service agency or sector. The public sector most directly 
affected by the Kaiser plant is the Port of Tacoma, which conducts approxi­
mately $1 million of business with Kaiser each year. Kaiser's contributions to 
the tax rolls of the county, the municipality, the school district, and the 
state--both through direct payments and through taxes paid by other businesses 
and Kaiser workers--are substantial. Nevertheless, because of the large tax 
base and the diversity of service recipients in Tacoma and Pierce County, 
changes in production levels at the Kaiser plant are not anticipated to cause 
significant structural or service-level effects in the public sectors of the 
area. As with the economic, demographic, and housing impacts discussed above, 
changes in operating levels at the Kaiser plant would become increasingly 
important should they be part of widespread trends of growth or decline that 
place high cumulative impacts on Pierce County and Tacoma. 

Land Use. No significant impacts on land use or zoning are anticipated from 
changes in operating levels at the Kaiser plant. Since alternative use of the 
smelter structures is unlikely and the expense of dismantling is high, it is 
not clear when and if further use can be made of the site. 

Social. Although altered levels of production at the Kaiser plant are not 
expected to have profound community-level effects on the resources, social 
organization, or well-being of the communities in Pierce County, largely 
because the effects will be dispersed within a highly complex and diverse set­
ting, individuals and their families and friends will be affected. These 
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effects will be generally positive should additional jobs and opportunities 
become available through increased levels of production, and generally negative 
should the plant shut down. The personal, family, and social impacts of unem­
ployment have been well-documented in numerous studies. Adverse effects 
include reduced economic well-being, increased stress, lowered self-esteem, 
family conflict, involuntary relocation, dependence upon social services, and 
others. 

By their response to the ASARCO shutdown, Tacoma and Pierce County have demon­
strated their intention and ability to assist workers and their families--and 
the community--with the dislocations associated with plant closures. Conse­
quently, it is anticipated that, given the availability of adequate resources, 
the community is in a good position to provide effective assistance to unem­
ployed workers in the future. As with the other aspects of socioeconomic 
impact, the magnitude and importance of the social impacts associated with a 
closure of the Kaiser plant are heavily dependent upon the broader economic and 
social climate of the area at the time because this determines the range of 
choices available to dislocated workers, affected businesses, and the community 
as a whole. 

4.3.4.2. Physical Environmental Impacts 

Tacoma. Ambient concentrations of HF are monitored daily at a station one mile 
northeast of the plant (which is the downwind direction from the release 
point), and 400 ft above the valley floor. A second station, which was upwind, 
was closed in 1982 because fluoride levels were consistently lower t~ere. The 
1984 average HF concentration at the operating 3tation was 0.28 ~g/m , with 
monthly averages ranging from 0.15 to 0.38 ~g/m. Average ambient3concentra­
tions during the 1984 growing season ranged from 0.33 to 0.78 ~g/m. Note that 
these values do not include particulate fluoride. Because of the urban setting 
of the plant, there is minor potential for a terrestrial foodchain exposure 
route. A small amount of agricultural land is located within 2 mi of the 
plant, generally to the southeast (the upwind direction). Forested areas are 
generally 3 mi from the plant with isolated stands within 1 mi. 

Forage is also sampled from stations within 5 mi of the plant and analyzed for 
F- content throughout the growing season. From July 1983 through September 
1983 and April 1984 through June 1984, the fluoride levels in forage ranged 
from 4.2 ppm to 13.4 ppm F-. These levels are well below the threshold of 
effects noted for domestic cattle (NAS 1971). 

The volatile organic compounds are not monitored in the ambient environment. 
The components are coal tar pitch volatiles which include heavy aromatic hydro­
carbons. These may deposit on surfaces near the plant and be transferred to 
runoff which flows into Hylebos Waterway. 

Groundwater from deep aquifers (600-900 ft) supplies the plant. The quality of 
these aquifers is not affected by plant operations. Commencement Bay and its 
waterways provide a groundwater sink for shallow aquifers. It is likely that 
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domestic and commercial users have access to city water and, therefore, the 
exposure pathway from shallow aquifers that might be contaminated is assumed to 
be minor. 

Marine organisms may be exposed to contaminants from the outfall of the plant, 
from surface runoff from the site, and from tidal interaction with wastes 
located at low elevation. The Tacoma waterways are being studied as a Super­
fund site as a result of numerous activities in the Tacoma industrial area. 
There have been concerns that contaminants in fish tissue from the Commencement 
Bay area might pose a public health problem. A health advisory was issued in 
1982 based on a joint Tacoma-Pierce County Health Department and U.S. EPA anal­
ysis. Consumption of fish and shellfish from the contaminated areas is esti­
mated to be 105,000 lb/yr (VERSAR 1985). Contaminants from many sources impact 
the Commencement Bay Superfund site and include PCBs, metals, and various other 
organic chemicals. 

4.3.5 Upper Puget Sound 

4.3.5.1 Regional and Local Socioeconomic Impacts: Whatcom County and 
Ferndale and Bellingham Communities 

Economic. Future economic conditions in Whatcom County are highly dependent 
upon several exogenous factors that can be only poorly forecast: economic con­
ditions in British Columbia and the exchange rate between the Canadian and 
American dollar; the success of the economic development activities of the 
county; and agricultural, forestry, and fishery markets and prices. Recent 
economic trends in Whatcom County (since 1980) have indicated erosion of the 
overall economic vitality of the area, although the Intalco Plant has main­
tained a generally stable level of operation and employment. 

With the Intalco Plant at full operation, the community of Ferndale is likely 
to see consolidation of its economy over the near term after its rather rapid 
growth during the late 1970s. Even if further major development occurs, 
Ferndale is likely to remain primarily a residential community, since the 
majority of the economic activities would be located outside municipal bound­
aries. The presence of a deep water port increases the area's potential for 
diversification of its basic industries. 

If community development efforts are successful, the economy of the county and 
of Bellingham will become increasingly diversified with the addition of a 
greater number of small-to-medium, basic-sector employers. Nevertheless, bar­
ring the introduction (or loss) of a major employer, or several medium-sized 
employers, the economies of Ferndale and Bellingham are likely to remain rela­
tively unchanged, given the size and proximity of Vancouver, B.C., and Seattle, 
and the presence of major employers such as Georgia Pacific, Western Washington 
University, ARCO, Mobil, and Chris Craft. 

Results from the MASTER model for the Whatcom County area are shown in 
Table 4.27. Since the Intalco Plant currently is oper~ting at essentially full 
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Table 4.27 
MASTER Forecast of Economic and Fiscal Impacts for Whatcom County, Washington 

Impacts 1985 1986 1987 1988' 1989 1990 1995 2000 2001 
EMPLOYMENT 

(Thousands of People) 3.3 3.4 3.4 3.3 3.3 3.4 3.5 3.6 3.6 

TOTAL PERSONAL INCOME 
(Millions of 1984 $) 102.6 110.7 110.5 109.6 110.1 110.9 116.1 122.0 123.6 

~ 
• POPULATION (J'1 
~ (Thousands of People) 0.0 2.08 2.16 2.08 1.95 1.95 1.78 1.51 1.46 

TOTAL GOVERNMENT EXPENDITURE 
(Millions of 1984 $) 0.0 6.2 6.6 6.2 5.7 5.7 5.3 4.5 4.4 

TOTAL GOVERNMENT REVENUE 
(Millions of 1984 $) 0.0 3.7 4.0 3.7 3.4 3.4 3.2 2.7 2.6 



production, the full-capacity scenario represents a continuation of conditions 
existing over the past six years in terms of aluminum plant employment, adding 
only 25 jobs. 

Shutdown of the Intalco Plant would have significant impacts on the economy of 
Whatcom County, Ferndale, and Bellingham. For analysis purposes, a closure of 
the plant occurring in 1985 was assumed. Results from the ~1ASTER model for 
Whatcom County indicate that plant closure would result in a direct loss of 
1250 jobs and an estimated 773 indirect (from local companies supplying the 
aluminum plant) jobs in Whatcom County. The total employment impact for 
Whatcom County (difference between full production and shutdown of the Intalco 
Plant) is on the order of 3,400 to 3,600 workers. This estimate indicates an 
employment multiplier of 2.7; i.e., one plant job translates into a little over 
two and one-half jobs for the Whatcom County area. The method for deriving the 
indirect and induced impacts is discussed in Chapter 4.1 and Appendix A-B. 

Although some effects will be felt throughout the county, it is expected that 
the direct impacts from job loss will be concentrated in Bellingham and 
Ferndale. As an indication of the importance of Intalco workers to Ferndale, 
unemployed Intalco workers could constitute an estimated 8.8% of the 1983 popu­
lation in Ferndale. 

Assuming no replacement jobs are created, the loss of jobs at the Intalco plant 
itself would reduce total employment in Whatcom County by 2.8% and manufactur­
ing employment by 16.7%. In addition, the discontinuance of almost $50 million 
in annual purchases of materials and supplies in the Northwest would result in 
further employment reductions in Whatcom County. 

Although transfer payments of various types may moderate the impact of job loss 
for Intalco workers, indirect and induced economic effects can be expected to 
cause economic pressure on the service, retail, and governmental sectors after 
only a short time. Because Bellingham serves as a regional economic center, 
local indirect and induced economic impacts would be concentrated there. 

Experiences at other heavy industrial sites (Buss and Redburn 1983; Root 1979) 
indicate that a relatively.high proportion of plant workers might take early 
retirement rather than attempt to transfer to another industry and/or move out­
side the community. In addition, given the relatively long tenure and high 
wages of the aluminum industry work force, unemployment benefits, pensions, and 
union funds are likely to be higher than average, somewhat buffering the eco­
nomic impact of employment loss. Nevertheless, these characteristics--older 
workers, high wage scales, long-term single industry employment--also tend to 
increase the difficulty of relocating the work force, thus increasing the dura­
tion of unemployment. Less mobile segments of the community currently employed 
at the Intalco Plant, for example the Lummi Indians who have strong cultural 
and land-based ties to the area, and other minority employees (about 8% of the 
current work force at Intalco is minority), could find it particularly diffi­
cult to obtain comparable employment should they lose their jobs at Intalco. 
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Given its small size and limited resource base, the community of Ferndale 
appears to have little ability to avoid or counteract the adverse economic 
impacts associated with a closure of the Intalco Plant. However, as with 
Bellingham and the county, participation in active, coordinated efforts to 
diversify and expand the economic base of the county as a whole offers some 
leverage on this problem. 

Demographic. Whatcom County has potential for population growth as a result of 
employment, education, or amenity-induced in-migration. Proximity to 
Vancouver, B.C., and Seattle provides large population centers from which the 
county could attract commuters, second-home owners, retirees, and others seek­
ing the amenities and lifestyle available in Whatcom County. Successful expan­
sion of the economic base of the county, in accordance with economic develop­
ment objectives, could attract new workers and their families to the area. On 
the other hand, continuation of recent economic trends could result in out­
migration as job-seekers and their families leave the area. 

With continued operation of the Intalco Plant, county and community population 
characteristics will depend largely upon other aspects of the local economy and 
region. Unless the economic development efforts are highly successful, how­
ever, major population change appears unlikely over the relatively near term. 
The county and Bellingham will continue to reflect the presence of the Univer­
sity, and Ferndale's population will become more similar to the rest of the 
county as the new workers associated with the developments at Cherry Point 
age. The MASTER model results (see Table 4.27) indicate that the Whatcom 
County population would be roughly 2% lower in the plant closure case compared 
to the full capacity case. By 2001, the population difference is just 
under 1%. 

Termination of the Intalco operations could create substantial pressure for 
out-migration of unemployed workers. The timing and extent of this out­
migration will be influenced by regional and national economic conditions, the 
availability of jobs in the aluminum industry elsewhere in the country, and 
residential decisions by those workers who choose to retire rather than seek 
alternative employment. Previous experience indicates that blue collar workers 
are more reluctant than white collar workers to initiate job searches outside 
their home community or region; there is also reluctance among persons with 
special ties to the area (such as the lummi) or those whose alternative employ­
ment opportunities are limited (such as Hispanics and Southeast Asians). Given 
the high proportion of households in Whatcom County potentially affected by job 
and income loss, pressure for out-migration is expected to be high, especially 
in Ferndale. However, without countervailing economic growth, potential out­
migrants may be unable to sell their homes, and out-migration might be reduced 
and/or delayed. Furthermore, federal programs for training and relocating 
workers in affected industries also may affect population change in the area. 
How such factors, in combination, will affect residential decision making and 
population change in Whatcom County and its communities is not clear, but they 
may make the actual outcome differ from that forecast by the MASTER model. 

Housing. Impacts on housing are directly related to economic and demographic 
conditions in the area, and hence are subject to the uncertainties discussed in 
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the preceding section. In 1980, the vacancy rate in Whatcom County was 16.5%, 
almost twice that of Washington as a whole. Interviews with local officials 
and housing specialists indicate that the housing market in Whatcom County has 
become increasingly soft; selling prices have declined and time-to-sa1e has 
increased. No detailed information about local developers' plans for residen­
tial construction is available upon which to base estimates of near-term expan­
sion in housing stock. If the decline in employment resulting from closure of 
the Inta1co Plant is temporary, significant impact on the stock and market for 
housing is unlikely. MASTER model forecasts indicate population and per capita 
income, both of which are factors important to a stable housing market, will 
continue to grow under both full operation and shutdown conditions (except for 
the year immediately following plant shutdown). 

Public Services. Public sector impacts of concern to officials in Whatcom 
County are those resulting from a decline in revenue sources without a concom­
mitant decline in demand for services. Closing Inta1co would result in sharp 
declines in property tax revenue and in retail sales tax revenue. Previous 
experience with plant closures in areas dependent upon retail sales tax for a 
substantial proportion of their revenues has shown that tax revenues frequently 
drop more quickly than demand for services--or more quickly than the system can 
respond, given existing contracts and commitments. In addition, the demand for 
some public services (such as mental health, public safety, social services, 
education, employment security) increases as a result of the personal hardships 
and stresses created by job uncertainty and layoffs. Unless replaced by new 
facilities, the loss of property taxes from a major facility such as the 
Inta1co Plant can have pronounced impacts on particular taxing jurisdictions, 
especially school districts where such facilities may account for a large pro­
portion of the tax base. In addition to the loss of property taxes, the 
Ferndale School District would also have to deal with the need to maintain 
underused buildings and facilities as a result of population loss following a 
shutdown of Inta1co. 

The existing infrastructure and public sector organization of Whatcom County, 
Bellingham, and Ferndale provide substantial capacity for response to changing 
economic and social conditions. Given the nature of the economic and demo­
graphic changes that might occur under the full operation and shutdown scen­
arios, the principal concern of public officials in Whatcom county will be to 
maintain service levels without increasing tax rates. If the county shows con­
tinued, moderate growth under both scenarios as indicated by the MASTER model, 
public sector impacts are expected to be isolated in particular service agen­
cies and to require innovative management and assistance in specific areas 
rather than widespread reorganization or modification of services. Meeting the 
needs of individuals and families adversely affected by plant shutdown will 
require active coordination and cooperation between those who provide services 
in all local jurisdictions (and the state and federal agencies). 

Land lise. No significant impacts on land use or comprehensive plans are antic­
ipated from either continued operation or plant closure. Given the difficulty 
of making alternative use of the smelter structures and the expense of dis­
mantling them, it is not clear when and if further use can be made of the site. 
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Social. Changes such as the termination of plant operations and the departure 
of a major employer have the potential to cause social impacts at the individ­
ual, family, organizational, and community level. A number of studies have 
been conducted that document the stress placed on individuals and families 
experiencing the economic and social dislocations associated with job loss 
(Buss and Redburn 1985; Hansen et ale 1981; McKensie and Sengenberger 
1983). Public and private service agencies dealing with affected individuals 
and families also may experience stress. If the job loss is large relative to 
the economic base of the community, substantial changes in community resources, 
social organization, and well-being may result. Although some of these adverse 
impacts are inherent and unavoidable, many can be alleviated by effective 
assistance and intervention. 

No significant adverse social impacts are anticipated from increasing operation 
of the Intalco plant to full capacity, in part because Intalco has been operat­
ing at a high level of employment for a number of years. 

Even with new jobs expected in the county, many of those losing employment as a 
result of the shutdown may be unable to obtain replacement jobs within the com­
munity and will choose either to take early retirement or to seek employment 
elsewhere. Although all· such workers and their families require attention, it 
is likely that members of minority groups such as the Lummi, Hispanics, and 
Southeast Asians may require special assistance during the transition period. 

Distribution of employment, population, and resources among communities in 
Whatcom county will be affected by the location of the replacement jobs and 
economic activity. Ferndale, with its relatively small population and employ­
ment base, is particularly vulnerable to significant job loss and out­
migration. Should the new jobs created in the county be outside the durable 
manufacturing sector, the current social structure of the communities in the 
county may be modified by out-migration of blue collar workers who are not 
replaced by in-migration. To some extent, this reflects changes occurring 
throughout the country, and requires long-term attention to the diversity of 
the communities and the re-incorporation of ex-blue collar workers. 

Loss of jobs, population, and tax revenues may stress the cooperative relation­
ships between social groups and governmental units in Whatcom County. Deci­
sions concerning provision of assistance, curtailment of public services, tax 
rate increases, and readjustment of jurisdictional relationships have the 
potential to increase conflict and tension. Although mechanisms for inter­
governmental coordination appear to be available in Whatcom County (e.g., the 
Whatcom County Council of Governments), special attention to issues of equity 
and conflict resolution may be required. 

4.3.5.2. Physical Environmental Impacts 

Ferndale. Ambient HF concentrations are monitored daily at three stations 
located 0.9 to 1.35 mi from the plant (see Figure 3.19). In 1984, the mo~thly 
average HF concentrations at the three ~ocations were less than 0.10 ~g/m , 
with a range of about O.07 3to 0.12 ~g/m. These values are well within the 
state standard of 0.5 ~g/m during the growing season (March 1 through 
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Octoher 31). They are well below the levels expected to cause foliar damage to 
Oregon grape or Douglas fir, which are the sensitive plant species found in the 
vicinity. 

Pasture grass samples are taken from the same locations every two weeks during 
the growing season. The fluoride content of the 21 samples gathered in 1984 
averaged 21 ppm F-, and ranged from 5 to 48 ppm. These values are well below 
the state standards for F- in forage which are 40 ppm average for 12 consecu­
tive months, 60 ppm for 2 months, and 80 ppm for no more than 1 month. Concen­
trations of fluoride in forage samples taken on the plant site in 1984 are at 
the threshold of discernihle dental mottling in cattle after several years 
exposure during the period of tooth formation (NAS 1971). The nearest agricul­
tural land is about 1 mi east of the plant. A demonstration herd of beef 
cattle is kept on the site. Intalco amhient monitoring data indicate that 
fluoride concentrations should have no discernahle effects on crops or animals. 

A preliminary study from 1971 through 1977 of black-tailed deer (Newman and 
Murphy 1979) indicated that deer within 5 km of the plant showed symptoms of 
fluorosis. Fluoride concentrations in the bone of nine deer from within 5 km 
of the plant ranged from 638 to 5426 ppm. The fluoride levels in the bones of 
these deer were 7 to 40 times greater than that of the the controls. At that 
time, the average fluoride concentration in samples of native vegetation 
exceeded 40 ppm F-. Sword fern had the highest fluoride levels, averaging over 
300 ppm, and was a major source of fluoride for the browsing deer. Fluoride 
levels in pasture grass samples ranged from 10 to 230 ppm. Emissions have 
decreased since installation of pot hoods and dry scrubbers in 1972 and 1973. 
Current fluoride concentrations in pasture grass (21 ppm average) are a small 
fraction of the 1972 values. The decrease in fluoride emissions and ambient 
concentrations suggest that the impact on wildlife has heen reduced since the 
study was published in 1979. 

Routine bioassay procedures were used on oyster embryos in 1973 to study the 
effects of outfalls from the Ferndale industrial area on nearby waters of 
Georgia Straits. Relatively poor water quality was found only in a very 
limited area hetween the Intalco and Mobil discharge points. Bioassays of 
in-plant samples taken from Intalco waste discharges indicate the wastes were 
nontoxic at the lowest dilution tested (1:5). Intalco improved its waste water 
treatment in 1972 and 1973, which is reflected in the improvement of oyster 
embryo bioassays over similar studies conducted in 1971 and 1972. 

Ambient S02 monitoring is done by a continuous instrument at 0.7 mi from the 
plant (see 3Fi gure 3.19). The annual average c~ncentration measured was 
0.004 ~g/m , with a 1-hr maximum of 0.151 ~g/m. This is well below the 
National Primary Ambient Air Quality Standards of 80 ~g/m3 (annual) and 
365 ~g/m3 (24-hr) and 3the Washington State Air Quality Standards of 60 ~g/m3 
(annual) and 120 ~g/m maximum 30-day average. 
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4.3.6 Northeastern Washington Area 

4.3.6.1 Regional and Local Socioeconomic Impacts: Spokane County 

The Kaiser Mead smelter is located in an unincorporated area of Spokane 
County. At full capacity, employment at the plant would increase by 450 jobs 
from the 1985 level of 650. The analysis discussed in this chapter focuses on 
comparison between the full capacity scenario (high) and plant shutdown 
(low). For this analysis, plant shutdown is assumed to occur in 1985. 

Economic. Kaiser's Mead smelter has been operating at reduced levels since 
1982. The 1985 work force was approximately 650 persons, down from a peak of 
1850 in 1981. Consequently, return to full production levels would entail 
expansion of the work force by approximately 1200 aluminum workers, while com­
plete shutdown would reduce employment by 650. Because of the reduced opera­
tion at Kaiser, the community and county of Spokane have already experienced 
economic impacts of greater magnitude than would result from the shutdown of 
the smelter. As discussed in the description of the affected environment, the 
reduction in work force at the Kaiser Mead smelter contributed to an overall 
economic downturn in Spokane County in 1983, when total employment fell to 
147,679 workers. 

Since 1982, the economy of the area has been recovering. The community has 
taken aggressive action to promote economic development, including successful 
efforts to attract high technology industries to the area and the construction 
of a large industrial park located west of the city in the vicinity of Spokane 
International Airport. Though not as large an economy as the Portland or 
Tacoma MSA, Spokane nevertheless represents an urban, diversified economy that 
which serves a large market area. Its susceptibility to impact from modifica­
tions in a single industry is therefore somewhat moderated by its diversity and 
size. 

At full production levels, the Kaiser plant would add to the number of durable 
manufacturing jobs available in the community, would contribute substantially 
to expansion in wage and salary earnings, and would support expansion of local 
businesses that supply goods and services to the company and its employees. 
However, because the number of additional jobs associated with full production 
at the Kaiser plant is small relative to the overall economy (less than 1% of 
total employment), the overall effect on the area's economy would not be dra­
matic. Given the current concern in the area over maintenance of high-paying 
manufacturing jobs and the moderate pace of growth in the economy as a whole, 
expansion of employment would be considered positively by community officials 
and residents. 

The MASTER model forecasts that the estimated indirect impact (loss of jobs at 
local companies supplying the aluminum plant) of plant closure would be 804 
jobs in Spokane County. The estimated impact on induced employment (loss of 
jobs at local companies supplying the workers and their families) is estimated 
at 2570 jobs, giving a total employment multiplier for the aluminum industry in 
Spokane County of 3.1. This means that each job lost in the aluminum industry 
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results in a total reduction of employment in the county of 3.1 jobs. Total 
employment impact of plant closure (shown in Table 4.28) is thus on the order 
of 4500 to 6300 jobs compared to full capacity operation. The method for 
deriving the indirect impacts is discussed in Chapter 4.1 and Appendices A-B 
and A-C. 

At the community level, these changes are moderate, and would not have a sig­
nificant impact on the economic structure or organization of the community. 
Less uncertainty over the future of the aluminum industry and evidence that the 
aluminum-related jobs are secure would contribute to a positive, optimistic 
view of Spokane's future. It is not known how many of the previous Kaiser 
employees remain in the area and would return to work at the smelter, should 
jobs become available. Experience elsewhere in the region (Goldendale) has 
demonstrated high interest and competition for smelter jobs. 

Demogr~phic. It is difficult to anticipate the demographic effects of plant 
expanslon or shutdown in the Spokane area, given the recent history of work 
force fluctuation in the area. Prospects of job substitution for unskilled 
laborers and craft workers are limited, and it is not certain whether unem­
ployed workers would remain in the area, utilizing severance benefits and unem­
ployment for a longer period; would accept lower paying employment in order to 
remain in the area; or would out-migrate promptly. To a large extent, these 
decisions are likely to be influenced by local and national economic conditions 
at the time workers and their families are required to make such relocation 
decisions. Experience at other manufacturing facilities indicates that a rela­
tively high proportion of those eligible for early retirement will leave the 
work force and that many will remain in the local area. However, no accurate 
picture of the demographic movements of the previously laid-off workers is 
available. In general, those who have already been laid off had worked for 
less than five years at the plant. Of these people, unskilled laborers are 
believed to have remained and sought new jobs, whereas professionals or skilled 
technicians are thought to have left the area. The MASTER model forecasts 
impacts from reduction in population in 1987, after the major effects of migra­
tion have occurred, of approximately 1% of the full-capacity population level 
of the county. By 2001, these impacts are estimated to be just under 2%, as 
shown in Table 4.28. 

Housing. Effects of a plant shutdown on the housing market will depend very 
much on the economic and demographic impacts. Estimates provided by the 
housing division of the city government indicate that, in the event of a 69% 
out-migration of unemployed workers from shutdown of the Kaiser smelter, an 
additional 1,300 homes would be up for sale. According to their estimates, 
this would greatly exacerbate an already glutted housing market in which cur­
rently only 1/3 of the homes for sale each year are actually sold. This 
figure, however, assumes both a sizable migration rate and almost exclusive 
home ownership on the part of Kaiser employees, neither of which can be relied 
upon. In the event of a shutdown, increasing numbers of mortgage foreclosures 
are also anticipated. An even greater impact would be felt in the rental mar­
ket; the housing division estimates vacancy rates would increase by 28% (given 
the out-migration rate of 69% mentioned above) and the value of rental units 
would be severely depressed. Part of the current housing surplus could be 
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Table 4.28 
MASTER Forecast of Economic and Fiscal Impacts for Spokane County, Washington 

Impacts 1985 1986 1987 1988 1989 1990 1995 2000 2001 
EMPLOn1ENT 

(Thousands of People) 4.5 4.9 4.9 5.0 5.0 5.1 5.6 8.2 6.3 

TOTAL PERSONAL INCOME 
(Millions of 1984 $) 133.9 154.6 157.8 159.1 161.9 164.7 183.2 208.3 211.6 

.j::> POPIlLATION 
0'1 (Thousands of People) 0.5 5.4 5.8 5.9 6.0 0.1 7.1 8.1 8.3 
.j::> 

TOTAL GOVERNMENT EXPENDITURE 
(Millions of 1984 $) 1.2 11.9 13.0 13 .2 13 .4 13.7 15.7 18.1 18.5 

TOTAL GOVERNMENT REVENUE 
(Millions of 1984 $) 0.8 8.8 8.7 8.9 9.0 9.2 10.5 12.2 12.4 



attributable to an out-migration of Kaiser employees, although the explanation 
provided by the housing division is simply that home owners are unable to 
accept the fact that housing values have declined since 1980. The overpriced 
homes stay on the market longer, however, many home owners have chosen to wait 
another year rather than to sell their homes at a loss. 

Returning the Kaiser plant to full operation would result in slight improvement 
in the housing market, with increase in wage income and stabilization or slight 
growth of the population. As at other sites, the actual impacts depend signif­
icantly on other economic and social conditions in the area. 

Public Services. The Kaiser plant in Mead is not located within any city; Mead 
is an unincorporated area in Spokane County. At the Spokane city level, the 
most pressing budgetary concern is the pending loss of federal revenue sharing, 
and although a plant shutdown would result in some shrinkage in the tax base, 
this loss would not be significant in itself. Table 4.28 shows MASTER esti­
mates of impacts on state and local revenues. A plant shutdown would certainly 
exacerbate the budgetary constraints brought on by the loss of revenue-sharing 
funds. The effect would be staff reductions and a general decline in the qual­
ity of public services. The fact that half the population of Spokane County is 
concentrated in the city of Spokane puts an added strain on the city govern­
ment. In the event the plant closed and a shrinkage in the tax base resulted, 
the city would appeal to the state for assistance, but the likelihood of 
obtaining such assistance is felt to be slight. Potentially offsetting condi­
tions for the loss of governmental revenue include the success of current 
strategies aimed at developing the tourist industry and attracting new manufac­
turing and service industries into the area. This would help alleviate the 
strains on unemployment and would put more needed income and retail sales tax 
revenues into the city coffers. 

Similar impacts would be felt by the public educational systems in the area. 
The plant is located in the Mead School District, which receives property taxes 
from the plant, but relatively few plant employees live in Mead. According to 
Spokane School District Superintendant Gerald Hester, most employees live in 
the northern suburbs of Spokane and their children attend schools in Dis-
trict #81. The primary impact that would be immediately felt would be a reduc­
tion in the tax base supporting the Mead School District, although it may not 
experience a parallel decline in enrollment. The programs offered by the 
schools would need to be reassessed. In assessing the priorities for curric­
ulum offerings, greatest emphasis would be placed on maintaining the quality 
and quantity of courses considered to be fundamental to a "basic" education for 
all students. In addition, the district would have to ensure that programs 
required by state and federal 1aw--primarily special educational programs for 
handicapped chi1dren--remain in place at sufficient levels to satisfy the 
requirements of law. 

As noted above, closure of the Mead operation would have little direct impact 
on the number of students enrolled in the district's schools because the pro­
portion of students with parents employed at Kaiser is small relative to the 
total student population in the Mead District. Closure of the aluminum facil­
ity and the associated out-migration would affect enrollment patterns in all 
area schools, though none is expected to be dramatically affected. 
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In terms of state welfare assistance, additional demand is expected in the 
event of a shutdown. Initially most Kaiser workers will not qualify for wel­
fare; the possible exception is the foodstamp program, which comprises 25% of 
the state welfare budget, according to Bill Ross of the Department of Social 
Health Services office in Spokane. The loss of benefits associated with unem­
ployment will place an added strain on welfare services, particularly in the 
case of older workers who elect to cash out on their retirement. As a result, 
the Department of Social and Health Services expects demand for medical assis­
tance would be greatly heightened in the event of plant closure. 

Land Use. There are no anticipated changes in the land use of plant property 
in the event of a shutdown. Industrially zoned land is generally on the 
increase in certain peripheral areas of the city, particularly southwest in the 
West Plains, which has just been provided with a new water and sewage system 
designed to accommodate industrial development. This area is the future site 
of a large-scale industrial park. Other manufacturing industries are situated 
to the north and to the east of the city in a valley very close to the Idaho 
border. Kaiser's Trentwood rolling mill is located here, and because of its 
proximity to the border, about 25% of the mill employees live in Idaho. Kaiser 
Mead lies north of the city in a smaller industrial zone. Although there are a 
few other manufacturing plants in this area, Kaiser Mead is by far the largest 
in the vicinity. Because of poor access and limited transportation and utility 
facilities, the land is suitable for little else. 

Social. Because the Kaiser plant is already operating at half capacity, any 
social consequences of a total shutdown would merely be a magnification of what 
is already taking place. Strains on the social fabric will result in scenarios 
of both out-migration and nonmigration. Should laid-off workers remain in the 
area for an extended period of time, the ensuing unemployment will most likely 
place added strains on domestic relationships, possibly increasing the levels 
of child and spouse abuse and resulting in a higher divorce rate. This is most 
likely to occur among those whose job prospects are the least favorable. Even 
replacement jobs are not likely to prevent economic dislocations and stress. 
Unemployment could also increase the level of criminal activity in the city and 
county, particularly if high unemployment levels persist and economic hardships 
continue. 

Although the loss of plant contributions to local associations and community 
activities will most likely be felt, Kaiser does not appear to be the sole or 
primary contributor to any particular group, with the possible exception of the 
United Way. Other large corporations act as a counterweight to Kaiser in this 
regard, therefore the dependency upon the aluminum plant for financial and per­
sonal contributions to local organizations is not as great in Spokane as it is 
in smaller and less diversified areas such as Wenatchee or Goldendale. 

4.3.6.2 Physical Environmental Impacts 

Mead. Alfalfa and pine needle samples are collected to monitor ambient fluo­
ride concentrations (Figure 3.20). Most of the sample locations are down­
wind. A few additional sampling locations are located northeast of the plant 
outside the boundary of Figure 3.20. Concentrations in alfalfa range from 9.39 
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to 17.31 ppm F-. The mean of 71 pine needle samples was 7.23 ppm F-. The 
alfalfa samples are well within the standard for protection of cattle, and 
there are no known impacts on cattle. 

A study of the Little Spokane River could attribute no impacts to cyanide 
leachate. a) Bioassays with salmonids are performed twice a year to investi­
gate toxic eff~gfs of the effluents. Results have been within standards 
acceptability.t 

4.3.7 Western Montana Area 

4.3.7.1 Regional and Local Socioeconomic Impacts: Flathead County 
and Columbia Falls 

Economic. The CFAC smelter constitutes an important component of the Flathead 
County economy and is particularly important to the community of Columbia 
Falls. The generally remote nature of the area, whose economy is heavily 
influenced by its natural resources, makes the county and community vulnerable 
to impact from altered production levels at the CFAC smelter. 

Shutdown of the CFAC smelter would have significant impact on the economy of 
Flathead County, Columbia Falls, and Kalispell. Because the area's economy is 
small, the opportunity for unemployed smelter workers to find other jobs 
locally is very limited, and there are no local employers that can provide jobs 
at comparable wages. Closure of the CFAC smelter would reduce manufacturing 
employment in Flathead County by nearly one-third, and would cut employment in 
the durable manufacturing sector by almost one-half. These figures indicate 
that closing the CFAC smelter will significantly affect the economic structure 
of the county, decreasing its diversity, and increasing its dependence on for­
est products and tourism. 

~ecause the economy of Montana has been severely affected by reduced prices for 
agricultural and forest products and by reduced energy and mineral development 
(including closure of the Anaconda smelter and the Butte copper mine; decreased 
oil, gas, and coal exploration and development), displaced workers are likely 
to have difficulty finding employment within the state. The inability to relo­
cate workers within the local economy will increase the economic impact of 
plant closure by increasing the proportion of unemployed workers who will leave 
the area. One mitigating factor may be the relatively older age structure 
generally found at aluminum smelters; this, combined with the relatively high 
amenity value of the area, may result in a high proportion of workers taking 
early retirement and remaining in the community. Nevertheless, the multiplier 
effect of plant closure will cause significant contraction of the local econ­
omy, creating difficult times for the smelter workers and many in the retail, 
service, and governmental sectors. The remote location of the county limits 
the potential for significant diversification or expansion. 

(a) Hartung, R. and P. G. Meier. 1980. Ecological Survey of the Little 
Spokane River in Relation to Cyanide Impacts. Unpublished research report 
for Kaiser Aluminum Company, Spokane Washington. 

(b) Richard Jeltsch, Staff Process Engineer, Kaiser Mead. 
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According to the MASTER model, full capacity production at the plant would 
result in employment of 1000. The estimated indirect impact (loss of jobs at 
local companies supplying the aluminum plant) of plant closure would be an 
additional 556 jobs in Flathead County. Total employment impacts (the differ­
ence between full operation and shutdown) is the sum of direct (1000), indirect 
(about 556) and induced (about 1190) jobs, or a total of between 2700 and 
2900 jobs in the Flathead economy. These figures are shown in Table 4.29. In 
terms of the frequently used multiplier analysis, this implies a local employ­
ment multiplier of 2.8--with one job lost at the CFAC plant resulting in a loss 
of 2.8 jobs in the county. 

Demographic. Flathead County has experienced a long period of population 
growth, both through natural increase (more births than deaths) and through in­
migration. These trends are expected to continue, pending major modifications 
in the overall economic climate, and would be slightly enhanced by increased 
employment and/or decreased uncertainty at the CFAC plant. 

Termination of CFAC operations would create significant pressure for out-migra­
tion by county residents, particularly those from the heavily impacted communi­
ties of Columbia Falls and Kalispell. Given the magnitude of the economic 
impact that is forecast to result from plant closure (net loss of jobs and 
wages in the county during the subsequent years), and forecasts of national 
reduction in durable manufacturing employment, it is not clear what decisions 
the unemployed smelter workers will make concerning relocation. There is 
general belief in the community that the patterns observed in Butte and 
Anaconda, Montana, following the closure of copper mining and smelting opera­
tions will occur in Flathead County should the smelter closes i.e., very 
depressed economic conditions, limited opportunity for local employment, high 
pressure for out-migration, but difficulty selling homes and finding satisfac­
tory, permanent employment elsewhere. Under these conditions, there is the 
expectation that some workers will leave their families in the local area while 
they seek work elsewhere, and that the population impacts of plant closure will 
be manifested over an extended period of time. Uncertainty over the population 
characteristics of the area will heighten uncertainty in the local economy, 
housing market, and public sectors. 

The MASTER model forecasts of population impact are shown in Table 4.29. In 
1987, after the major impacts on migration would have occurred, Flathead County 
is projected to have a population roughly 4% lower in the plant closure case 
compared to the full capacity case. By 2001, the population difference would 
be just under 3%. 

Housing. The impacts on housing that will occur as a result of changing pro­
duction levels at the CFAC smelter are directly linked to the changes in the 
local economy and population. Perceptions and expectations of area residents 
and developers will also have an important influence on the local housing mar­
ket. Although Flathead County has experienced relatively rapid growth during 
the last fifteen years, housing stock has kept pace with demand. Consequently, 
local ability to respond to the increased population and business activity 
associated with full production levels at the CFAC plant are not expected to 
cause housing or commercial building shortages. 
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Table 4.29 
MASTER Forecast of Economic and Fiscal Impacts for Flathead County, Montana 

Impacts 1985 1986 1987 1988 1989 1990 1995 2000 2001 
EMPLOYMENT 

(Thousands of People) 2.7 2.8 2.7 2.7 2.7 2.7 2.8 2.9 2.9 

TOTAL PERSONAL INCOME 
(Millions of 1984 $) 80.1 84.8 85.2 85.8 86.4 87.3 93.9 102.1 104.7 

+=-. POPULATION 0) 
\0 (Thousands of People) 0.2 2.1 2.2 2.2 2.2 2.2 2.3 2.2 2.2 

TOTAL GOVERNMENT EXPENDITURE 
(Millions of 1984 $) 0.4 4.5 4.6 4.6 4.6 4.7 5.0 4.7 4.7 

TOTAL GOVERNMENT REVENUE 
(Millions of 1984 $) 0.3 3.3 3.3 3.3 3.3 3.4 3.6 3.4 3.4 



Should the CFAC smelter close, the housing market in Kalispell, Columbia Falls, 
and the surrounding area is expected to be significantly depressed, creating 
difficulties for home owners who are pressed into residential relocation and 
for other sellers. Conversely, such depressed conditions provide significant 
opportunities for acquisition by local residents and in-migrants who are not 
economically affected by the closure. Forecasts of job and wage loss and popu­
lation change following plant closure indicate that the impact on the local 
housing market is likely to be significant, with the potential that some out­
migrants will be unable to sell their homes and will default on their mort­
gages. The inability of a relatively large number of unemployed workers to 
meet existing mortgage payments will put pressure on the banking community in 
the area, particularly small locally owned banks that still hold home mortgages 
outside of the secondary market. The proportion of renters among the CFAC work 
force is small, so the direct impact of their departure on the rental housing 
market will not be significant. However, there is likely to be a substantial 
impact if a large number of owner-occupied homes are put onto the rental 
market. The magnitude of this effect cannot be predicted at this time. 

Public Services. Public sector officials are concerned about potential revenue 
loss associated with closure of the CFAC smelter and associated increased 
demand for services in the public sector. The impact of stabilizing plant 
operations at full production levels will be to reduce uncertainty about the 
future of the plant and its employees and to increase the ability of local 
governmental services to plan and operate. 

Closure of the CFAC plant would result in a sharp decline in property taxes 
paid by the company. Table 4.29 shows forecast impacts of plant closure on 
total governmental revenues. The CFAC plant (including the rod mill) repre­
sents over 12% of the total taxable value in Flathead County and provides over 
12% of total county taxes ($2.7 million in 1984). Loss of this revenue would 
create significant difficulties for the county, particularly when combined with 
the addjt)]ona1 loss of taxes from unemployed workers and other affected busi­
nesses. ta Flathead County and the school district would be most directly and 
severely affected by these tax reductions. 

Because of its isolation and small population, Flathead County and its commun­
ities do not have the specialized infrastructure of more urban areas to call 
upon in responding to the changing economic and social conditions that would 
result from plant closure. Given the magnitude of the economic and demographic 
changes that might occur under the shutdown alternative, the principal concern 
of public officials in Flathead County, Columbia Falls, and Kalispell, as well 
as the other surrounding communities, will be to maintain acceptable service 
levels without further aggravating depressed economic conditions by raising 
taxes. Because local communities in Montana have only limited discretion in 
imposing taxes, their ability to respond may be further constrained. Given the 
forecasts of revenue loss, it is expected that the public sector in Flathead 
County will experience great difficulty meeting the needs of individuals and 
families adversely affected by plant shutdown. 

(a) Allen Jacobsen. 1985. Memo entitled "Comments on SPA Public Meeting in 
Fl athead County. II 
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Land Use. No significant impacts on land use or comprehensive plans 
ipated from either continued operation or closure of the CFAC plant. 
the plant be closed and razed, the site might revert to agricultural 
country usage. 

are antic­
Should 

or open 

Social. No significant adverse social impacts are expected to result from 
maintaining operation of the CFAC plant at full production levels. The 
increase associated with this expansion will be small relative to existing 
levels. 

Termination of plant operations and loss of a major corporate presence from a 
low-population county has the potential to cause significant change in the 
social organization of the community and to have adverse impacts on the social 
well-being of area residents. Job loss, income reduction, and residential dis­
location can result in severe stress on individuals and families; significant 
economic and population decline can affect entire communities. Increased coor­
dination and cooperation among officials in various jurisdictions will be 
needed to respond to the problems created by these conditions. Effective 
response has the potential to alleviate, though not eliminate, many of the 
adverse impacts associated with economic and social dislocation. 

Columbia Falls has already demonstrated its ability to marshall community 
resources to respond to an impending crisis; the community organized a formal 
group to deal with the problems presented by ARCO's announcement that it would 
sell the smelter or close it if no buyer could be found. Because of the per­
ceived importance of the facility to the economic well-being of the community, 
both governmental and nongovernmental resources were organized in a campaign to 
help ARCO find a suitable buyer. In addition to working within the community, 
Columbia Falls residents took the initiative in presenting their case to 
western state governors and to congressional delegations and federal offi­
cials. Funding for much of this activity came not from local governmental 
budgets but from the individuals involved. This degree of involvement and 
commitment indicates that the community is likely to respond actively to future 
problems emerging from altered operating levels at the CFAC plant. 

4.3.7.2 Physical Environmental Impacts 

Columbia Falls. There is no impact of waste discharge to offsite surface 
waters because the discharges are pumped to percolation ponds that intention­
ally do not contain aquatic life. There is no aqueous effluent discharge off­
site. Monitoring of test wells on the property has not indicated hazardous 
concentrations of effluent materials in groundwater. 

Vegetation samples collected at three sites south of the plant (Figure 3.22) 
during the grazing season in 1984 averaged 17 ppm F-. In 1983, the average was 
16 ppm F-. These values are well within the state standard of 35 ppm. In 
1975, the plant was violating gaseous fluoride standards at some monitoring 
sites, and damage to vegetation and wildlife was documented at several loca­
tions. These problems have been corrected with installation of new pollution 
control equipment, and the plant is presently operating well within current 
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state standards. There has been obvious damage to the conifers in the vicinity 
of the plant in years past, but fluoride emissions have been reduced suffi­
ciently to prevent further damage. 

4.4 CUMULATIVE AND GENERIC IMPACTS 

The impacts considered so far are related to individual plant operations. 
Other impacts may result if plants are shut down only temporarily rather than 
permanently, or if a large number of plants close, resulting in cumulative 
impacts. Section 4.4.2, Physical Environment, also contains a discussion of 
several topics that are often required in an environmental impact statement and 
are covered here to complete the scope of this analysis. 

4.4.1 Socioeconomic 

The key economic and demographic impacts (difference between full production 
and plant shutdown) across all sites are summarized in Table 4.30. 

Table 4.30 
Demographic and Economic Impacts 

Population Loss 
Multiplier Job Loss Job Loss Percent of Total 

Area (Em~loyed) Total Induced IgS5-IgS7 2001 
Portland Area 2.6 8900-9200 3400 0.1 
Wasco/Klickitat 2.6 4200-4500 1630 11 13 
Tacoma SMA 2.5 1200-1300 480 2 1 
Whatcom 2.7 3400-3600 1500 2 1 
Spokane 3.1 4500-6300 2570 1 2 
Flathead 2.8 2700-2900 1190 4 3 
Chelan 2.6 2500-2700 575 6 5 

As seen in this table, the economic multiplier, which relates jobs lost at an 
aluminum plant to total jobs lost in the area economy, ranges from a low of 2.5 
for Tacoma (because of high leakage into the Seattle MSA) to a high of 3.1 in 
Spokane. The three plants located in the Portland area combine to cause a 
total employment impact of between 8900 and 9200 jobs, the largest of all the 
study area regions, but also the one with the largest population and employment 
base in which to absorb the change. The greatest population impacts are fore­
cast for the Wasco-Klickitat bi-county area. In 1987, population impacts (dif­
ference between full production of both the currently closed Dalles plant and 
the Goldendale plant and complete shutdown of both plants) amount to about 11% 
of the area's total population. 

4.4.1.1 Cumulative Economic Impacts 

In the analysis performed for this study, plants located within the same 
general area and affecting the same local economies were analyzed together. 
Consequently, on a study area basis, the results presented in this analysis 
represent the cumulative impact of changing production levels at more than one 
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plant simultaneously. The cumulative impact upon the region, i.e., the differ­
ence of shutting all plants down or operating all plants at full capacity was 
not explicitly addressed in this analysis. This type of cumulative analysis 
would probably not significantly change the MASTER model outputs, although the 
large metropolitan areas like Tacoma and Portland would likely show slightly 
higher employment and income effects because of their roles as regional eco­
nomic centers. 

However, should the entire aluminum smelting industry in the Pacific Northwest 
disappear, the impacts on individual workers might be significantly greater 
than if only individual plants were to close. For example, field research 
indicated that many of the workers who were laid off from The Dalles plant were 
able to obtain employment at the Goldendale plant. Should the shutdown be 
regionwide, such intra-regional transfers of workers would not be possible, 
thus aggravating the personal problems faced by unemployed workers and increas­
ing migration out of the region. 

The impact on local economies of potential cost-of-power increases should the 
aluminum smelters disappear was not examined. In some communities, local offi­
cials expressed considerable concern about this impact. 

4.4.1.2 Impacts of Temporary versus Permanent Shutdown 

In the Pacific Northwest, the aluminum industry has a history of uneven oper­
ating levels. For example, the Tacoma smelter was shut down for six years in 
the late 1960s, and the plant in The Dalles is now out of production. Differ­
ences in socioeconomic impacts from temporary as compared to permanent shutdown 
of the smelters appear to depend primarily upon the perceptions of the workers 
and communities about the duration of the shutdown. In general, experience 
indicates that white collar workers are likely to leave the area rather quickly 
following plant shutdown, while blue collar workers are considerably slower to 
respond. As the length of shutdown increases, more and more workers can be 
expected to seek other jobs within the community or out-migrate to other areas. 

One of the important factors affecting individual and community response to 
plant shutdown is the level of uncertainty about future plant operating 
levels. If information about the permanence of shutdown is not emphatically 
communicated, it is likely that many workers and community residents will con­
tinue to anticipate future recovery and will act as if the shutdown were tempo­
rary rather than permanent. As with all aspects of socioeconomic impact, these 
factors are influenced by the general socioeconomic context in which the shut­
down occurs. If the smelter is important to the area's entire economy, as in 
The Dalles and Goldendale, plant shutdown is likely to affect the overall eco­
nomic climate in the community. In these cases, perception that the shutdown 
is permanent rather than temporary is likely to result in greater and more 
immediate reductions in employment and income in other sectors, in increased 
reluctance of business to invest in the community, and in action by the local 
governments to protect revenue levels and/or reduce expenditures. 

In conclusion, unless specifically prevented from doing so, communities and 
individuals are likely to respond to all shutdowns as if they are temporary, 
thus delaying appropriate and necessary response. 
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4.4.2 Physical Environment 

4.4.2.1. Plant Closures 

If operations at the Northwest aluminum plants were no longer economic, the 
plants could be temporarily shut down to await a more attractive economic 
environment, permanently closed and dismantled, or made available for an alter­
nate use such as commercial, residential, or agricultural development. Differ­
ent use of the plant sites in the future might require soil decontamination, 
depending upon the level of fluorides, cyanide, or other harmful materials in 
the soil Pot1iner and other wastes may have to be removed from the sites for 
disposal. The extent to which the site is restored will depend upon its future 
use. 

4.4.2.2. Mitigation 

All of the aluminum plants are required to comply with federal and state laws 
and regulations for protection of the environment. The plant effluents and 
ambient concentrations of toxicants are monitored and reported to state 
agencies. 

Air pollution control equipment has been installed in the plants to comply with 
regulatory requirements. Facilities for storage of spent pot1iners have been 
improved at several of the plants to prevent cyanide-containing leachate from 
reaching soil or groundwater. For example, the Mead plant stores pot1iner 
wastes indoors, and the Tacoma plant will convert to indoor storage by Janu­
a~ 1, 1986. Impacts to plants and animals near some of the plants were 
reported in earlier years, however, reductions in plant effluents appear to 
have mitigated all of those impacts. 

4.4.2.3 Relationship Between Short-Term and Long-Term Productivity 

The Northwest aluminum industry has operated for deca~es. The ten aluminum 
plants in the region were constructed between 1940 and 1970. The existing use 
of the environment has been and continues to be for operation of the aluminum 
smelters. This commitment effectively removed portions of the plant sites from 
contributing to the natural productivity of the region. Major facilities at 
most of the aluminum plant sites occupy a fraction of the dedicated sites; 
hence, the effect of land dedication on regional productivity is minimal. The 
surrounding environment is relatively unaffected by these facilities (see Chap­
ter 4.2). 

The Northwest aluminum plants contribute a major share of the national produc­
tion of aluminum and provide substantial socioeconomic benefits to the region. 

Future plans for the aluminum plant sites generally are for continued use as 
areas dedicated primarily to aluminum smelting operations, but economic and 
other factors have resulted in closure of one plant and may result in closure 
of others at some time in the future. 
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4.4.2.4 Relationship of Facilities to land Use Plans 

The continued operation of the Northwest aluminum plants does not conflict with 
present national, state, or local land use plans or policies. The Northwest 
aluminum plant sites are already dedicated to production of aluminum, consis­
tent with governmental land use plans or policies. Actions being considered by 
BPA will not result in significant changes in land use and may encourage sta­
bility in current use. All land is, and will continue to be, managed in con­
formance with appropriate federal and state regulations to ensure the safety 
and well-being of the public. 

4.4.2.5 Irreversible and Irretrievable Commitments of Resources 

The Northwest aluminum plants were sited many years ago. The associated 
resource commitments due to plant construction have already been made. Some 
additional commitment of resources may be made as a consequence of plant mod­
ernization or increased plant production which could result from operation of 
the plant at full capacity. 

Raw Materials. Several raw materials are consumed in the production of alumi­
num and are essentially irretrievable. Aluminum, however, is a highly recy­
clable material, and part of the aluminum produced will probably be recycled. 
A general range of consumption of raw materials is shown in Table 4.31. 

Table 4.31 
Raw Material Requirements for Aluminum Production (Shapiro and Assoc. 1984) 

Material 
Alumina (A1 203) 
Cryolite (Na3A1F6) 
Aluminum fluoride (A1F3)(a) 
Fluorspar (CaF2)2(a) 
Anode 

Petroleum coke 
Pitch binder 

Cathode (carbon) 

Typical Value 
(lb/lb of 

Al produced) 
1.9 
0.03 - 0.05 
0.03 - 0.05 
0.003 

0.46 - 0.49 
0.12 - 0.17 
0.02 

(a) Either calcium fluoride or aluminum flu­
oride is added to the cryolite bath to 
reduce the bath melting point. 

Energy. Electrical energy is used in large amounts to produce aluminum. 
Hydroelectric power is renewable through the global water cycle. Fossil fuel 
or nuclear-generated power is nonrenewable since the fuel is consumed. The 
aluminum plants also use fossil fuels directly, primarily natural gas, with 
some oil and propane. To some degree, these latter fuels can be substituted 
for each other, so specific quantities of each may vary with price and availa­
bility. Table 4.32 lists electric and fossil fuel energy requirements. 

4.75 



Table 4.32 
Energy Use (fossil fuels include natural gas, 

propane, and oil) 

Plant 

Vancouver 
Longview 
Troutdale 
The Dalles 
Goldendale 
Wenatchee 
Tacoma 
Ferndale 
Mead 
Col umbi a Falls 

Electrical 
Consumption 

(MWHr/yr) 

2.1 x 106 
No data 
No data 6 
1.6 x 106 
1.9 x 106 
3.2 x 106 
1.2 x 106 
3.8 x 106 
3.8 x 106 
3.2 x 10 

Foss i1 Fuels 
Therms/yr 

7 8.8 x 106 
1.1 x 10 
No data 6 
2.4 x 106 
2.3 x 107 
1.1 x 106 
1.5 x 107 
1.0 x 106 
1.2 x 107 
1.2 x 10 

Land. One of the greatest resources utilized by the siting of aluminum plants 
~and and the disruption of the natural plant and animal communities that 
occupied it. 

Construction Materials. One irretrievable commitment of resources is that of 
materials used in plant construction. Concrete, reinforcement steel, other 
structural materials, and labor are examples. 
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FOREWORD 

These Appendices contain detailed data and information prepared by Pacific 
Northwest laboratory as part of a socioeconomic and environmental analysis of 
the impacts of Pacific Northwest aluminum smelters. The main report was 
published as a separate volume titled An Environmental and Socioeconomic 
Analysis of Northwest Aluminum Smelters. 

Appendix A-A contains data and tables supporting the description of the 
affected socioeconomic environment, Chapter 2 of the main report. Appendix A-B 
contains a technical description of how the direct and indirect employment 
multipliers were calculated. Appendix A-C is a description of the regional 
economic model, The Metropolitan and State Economic Regions (MASTER)-model, 
used in estimating the regional economic impacts. Appendix A-D contains 
detailed results of the MASTER runs. 
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APPENDIX A-A 

DATA AND TABLES SUPPORTING THE 
AFFECTED SOCIOECONOMIC ENVIRONMENT 





Table A.1.1. Total Personal Income in Montana: 1970-1982. 

• Change 
(000 1970 $) 1970 1975 1980 1982 1970-82 

Total Earnings 1888855 2196892 2258369 2073011 9.7 
Soc. Security Adjustment -82892 -118785 -146599 -153236 
Residence Adjustment -1737 -2352 -6380 -4784 
Net Earnings 1804226 2075754 2105391 1914991 6.2 
Dividends.Interest. Rent 384663 458418 65928.8 675831 7S.7 
Transfer Payments 253841 394822 450070 497332 95.9 
Total Personal Income 2442730 2928995 3214749 3088154 26.4 

Per Capita Income 3500 3910 4077 3839 9.7 

Sources: Bureau of Economic Analysh. !.ge') Are, perlOna l Inegme 1969-] 97 4 Volume 4: We.tern 
Stat.s By Major Source tor Counties and SMSAs, June 1976. 
Bureau of Economic Analysis. !.ge,) Are, penon,) Inegme 1975-8Q, Rocky Mountain 
Region and Western ~eqion. June 1982. 
Bureau of Economic Analysis. Loe,l Are, perlon.l Income. 1977-1982. Rocky Mountain 
Region and Far West Region, June 1984. 
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Table A.1.2. Personal Income by Major Sources for Montana: 1970-1982. 

By Industrial 
Sector 

MONTANA 

1970 
($OOO' 

Total Labor , Proprietor Income 1888855 
Farm 
Nonfarm 
Private 

Aqric. Ser •• Forest. , Fish. 
Mininq 
Contract Construction . 
Manufacturinq 

Nondurable Goods 
Durable Goods 

323313 
1565542 
1177230 

6862 
63538 

123521 
198664 

SA 
SA 

Transport. , Public 
Wholesale Trade** 

Utilities 166468 
305563 

Retail Trade 
Fin •• Insur. , Real Estate 
Services 

Government 
Federal. Civilian 
Federal. Military 
State , Local 

SA 
68612 

244002 
388312 
107948 

57457 
222907 

1975 
($OOOl 

2196892 
305769 

1891123 
1419156 

9528 
81371 

154489 
212269 

74913 
137356 
205893 
133723 
254346 

75790 
291746 
471967 
136616 

52447 
282905 

1980 
($000l 

3105808 
117491 

2083103 
1633690 

8903 
110415 
171141 
228448 

81480 
146968 
255137 
151797 
250479 
103791 
353579 
449412 
121486 

35272 
292654 

1982 
($OOOl 

3088154 
87404 

1985608 
1538548 

9507 
116731 
147421 
186135 

79525 
106610 
249208 
142702 
237306 
100589 
348948 
447059 
113519 

35308 
298233 

, Chanqe 
] 970-82 

63.5 
-73.0 
26.8 
30.7 
38.5 
83.6 
18.5 
-6.3 
--.-
--.-
49.7 
--.-
--.-
46.6 
43.0 
15.2 
5.2 

-38.6 
33.6 

Income in 1975'. 1980. and 1982 are deflated to 1970 dollars accordinq to the Consumer Price 
Index 
(D)-Data withheld for reasons of disclosure (L)-Less than $10.000 in income 
SA-Information not available 
**-Income for both the wholesale and retail trade sectors are combined for 1970 only 

Sources: Bureau of Economic Analysis. T'OCa] Area per3gna1 Incgme 1969-1974 Volume 4: Western 
States By Major Source for Counties and SMSAs, June, 1976. 
Bureau of Economic Analysis. T,oca] Area Persona 1 InCome 1975-1980. Rocky Mountain 
Reqion and Western Reqion. June, 1982. 
Bureau of Economic Analysis, T'OCa1 Area Per30na1 InCOme. 1977-1982, Rocky Mountain 
Reqion and Western Reqion, June, 1984. 

A.2 



Table A.1.3. Resident Labor Force and Employment in the Site Area States and 
Labor Market Areas: 1980. 

CiviU ... n Tot ... l Ave. Tot ... l Ave. Percent of 
Strlt,e/Y.abgt Are' 'County) Labor Fotse Emplgyment gnemplQvment LimE' Fare. 

St ... te of Montan ... 371000 348000 23000 '.1 
Fl.th .... d County 23342 21407 1935 8.3 

St.te of Or.qon 1295000 1188000 107000 8.3 
Portl.nd SMSA* 635500 595600 39900 '.3 
W •• co-Sherman 11510 10670 840 7.3 

St.te of Washinqton 1908000 1765000 143000 7.5 
Chelan-Douqlas 37040 32870 4170 11.3 
Clark 92560 85980 6580 7.~ 

Cowlitz 34580 30860 3720 10.8 
1Uickitat 7350 6280 1070 14.' 
T.coma SMSA (Pierce) 178600 164400 14200 7.9 
Spokane SMSA (Spokane) 151400 139200 12200 8.1 
What com 48980 44000 4980 10.2 

*Port1and SMSA contains Clackimas, Multnomah, and Washinqton Counties in Oreqon and Clark County 
in Washinqton. 

Sources: State of Montana Job Service, Research , Analysis. Montana T,abor /lnd Tndultry Helena, 
Mont.na, 1981. State of Oreqon Employm.nt Division, Research' Statastics. 
a.,id.nt Oregg" T.abOT rOrS' and gn.mplayment by Arel. Salem, Oreqon, 1981. Stat. of 
Washinqton Employment Security Department, R.search and Analysis Branch. 
Relident Labor Forse and Employment in W/llb1nston St/lte /lnd Labor Market Areal. 

Olympia, Washinqton, 1981. 
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Table A.l.4. Resident Labor Force and Employment in the Site Area States and 
Labor Market Areas: 1981. 

Civilian Total Ave. Total Ave. Percent of 
5t,te/T.,bQT Are. 'CmJotv' Trabal rOTS. Employment poerm1 gymAnt T"bgr FOTC. 

State of Montana 385000 358000 27000 6.9 
Flathead County 24127 21695 2432 10.1 

State of Oreqon 1337000 1205000 132000 9.9 
Portland SMSA* 659500 607100 52400 7.9 
Wasco-Sherman 12050 10990 1060 8.8 

State of Washington 1987000 1798000 189000 9.5 
Chelan-Douglas 34690 30390 4300 12.4 
Clark 88200 80710 7490 8.5 
Cowlitz 33000 28680 4320 13.1 
Klickitat 6560 5470 1090 16.6 
Tacoma SMSA (Pierce) 173200 157200 16000 9.2 
Spokane SNSA (Spokane) 146000 132200 13800 9.5 
What com 47060 41810 5250 11.2 

*Portland SMSA contains Clackimas. Multnomah. and Washington Counties in Oreqon and Clark County 
in Washington. 

Sources: State of Montana Job Service. Research' Analysis. Mgnt,na Labor and Indultry Belena. 
Montana. 1982. State of aregon Employment Division. Research, Statastics. 
'e.fdent greggn leabO' rOrS. and ggemplQ¥P"nt by Are •• Salem. Oreqon, 1982. 
Washington Employment Security Department. Research and Analysis Branch. 

State of 

, •• ident r.bgr Fors. and Employment in "sbington State and T"boT "arket Ireal. 

Olympia. Washington. 1982. 
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Table A.loS. Resident Labor Force and Employment in the Site Area States and 
Labor Market Areas: 1982. 

Civilian Total Ave. Total Ave. Percent of 
State/leabOT Irea 'Connty' l,abgT rOTC. Emplgyment; gnemplgyment TalbgT Forc· 

State of Montana 394000 360000 34000 8.6 
Flathead County 24635 21455 3180 12.9 

State of Oreqon 1324000 1171000 153000 11.5 
Portland SMSA* 663200 596200 67000 10.1 
Wasco-Sherman 12280 10720 1560 12.7 

State of Washington 2024000 1779000 245000 12.1 
Chelan-Douqlas 37200 31210 5990 16.1 
Clark 95210 83960 11250 11.8 
Cowlitz 33910 27910 6000 17.7 
lUicJcitat 7360 5740 1620 22.0 
Tacoma SMSA (Pierce' 183600 160700 22900 12.5 
Spokane SMSA (Spokane, 149800 131100 18700 12.5 
What com 48830 42470 6360 13.0 

*Portland SMSA contains C1ackimas. Multnomah. and Washington Counties in Oreqon and Clark County 
in Washington. 

Sources: State of Montana Job Service. Research , Analysis. MontAnA I.ahor And Indultry Belena. 
Montana. 1983. State of Oreqon Employment Division. Research' Statastics. 
B •• ideat greggn leabOT Fors. and gnemplgyment by Are •• Salem" Oreqon" 1983. 
Washington Employment Security Department. Research and Analysis Branch. 

State of 

Helid.at I.,bgt FprC. and Emplgyment 10 'ashingtgn State and Trabor Market IreaS. 

Olympia. Washington. 1983. 
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Table A.1. 6. Resident Labor Force and Employment in the Site Area States and 
Labor Market Areas: 1983. 

Civilian Total Aw. Total Ave. Percent of 
St'te/T.abOt are. 'ConDty' T.,bgT 'OTC. Employment gnemplgyment Lam! FgTC' 

State of Montana 396000 361000 35000 8.8 
Flathead County 26579 23793 2786 10.5 

State of Oraqon 1341000 1196000 145000 10.8 
Portland SMSA* 615500 555400 67100 9.8 
Wasco-Sherman 12460 10890 1570 12.6 

State of Washinqton 2069000 1838000 231000 11.2 
Chelan-Douqlas 37670 3219.0 5480 14.5 
Clarlc 93960 84900 9060 9.6 
Cowlitz 33500 28560 4940 14.7 
lUicJcitat' 7090 5860 1230 17.3 
Tacoma SMSA (Pierce) 190500 167500 23000 12.1 
SpolcaneSMSA (Spokane) 153900 138600 15300 9.9 
Whatcom 50400 44400 &000 11.9 

*Portland SMSA contains Clackimas. Multnomah. Washinqton and Yamhill Counties in Oraqon. 

Sources: State of Montana Job Service. Research' Analysis. MOnt,n, t"hQr ,nd Indu.try Helena. 
Montana. 1984. State of Oraqon Employment Division. Research' Statastics. 
a.lid.at Oregon LAbor Forc •• nd gnemplgyment by are •. Salem, Oregon. 1984. 
Washinqton Employment Security Department. Research and Analysis Branch. 

State of 

'elideot; X.bgT FOTc. and En' gymenr in Ia'b' "sta" St're and I .• bOT Market Are.,. 

Olympia. Washinqton. 1984. 



Table A.1.1. Resident Labor Force and Employment in the Site Area States and 
Labor Market Areas: 1984. 

Civilian Total Ave. Total Ave. Percent of 
St'te/T"hor Are. 'County' T •• bgT 'OTC. !mp1ayment gnemplQyment LaMr FOTC· 

State of Montana 406000 37&000 30000 7.4 
Flathead County 28413 264&3 2250 7.9 

State of Oreqon 1335000 1210000 125000 9.4 
Portland SMSA* 614800 556400 48400 7.9 
W.sco-Sherman 12470 10940 1530 12.3 

State of Washington 2053000 1859000 194000 9.5 
Chelan-Douglas 38100 33250 4850· 12.7 
Clark 94130 86230 7900 8.4 
Cowlitz 32700 284&0 4240 13.0 
Klickitat 7260 6130 1130 15.6 
Tacoma SMSA (Pierce) 192980 172810 20170 10.4 
Spokane SMSA (Spokane) 155910 142390 13520 8.7 
What com 52060 46320 5740 11.0 

*Portland SMSA contains Clackimas, Multnomah, Washington and Yamhill Counties in Oregon. 

Sources: State ot Montana Job service, Research' Analysis. Mgnt,n, L,bgr Ind Indu.try Belena, 
Montana, 19S5. State ot Oregon Employment Division, Research' Statastics. 
Be,ident Oregon Labor Fprce and gnemployment by Area. Salem, Oregon, 1985. State ot 
Washington Employment Security Department, Research and Analysis Branch. 
B.aid.at T.ahgT rgrce and Employment 10 .aabington 5tate and T.abor Market Ar,.,. 
Olympia, Washington, 1985. 
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Table A.l.8 Retail Sales in Montana: 1972-1982 

1172 1977 1982 
'!!!!!ber S,l •• Bymber S.l •• "ymber S.le. 

Montana. State 
All Establishments 8824 1613941 8880 1965808 9504 1714239 
Bldq.Mat •• Sardware 516 137812 617 179380 438 115488 
Gen. Merchandise 240 140636 217 169246 151 CD) 
Food Store. 952 357938 890 413690 709 401637 
Auto C.aler. 5ll 340112 655 416770 459 316579 
Ga.oline Service 1190 150242 968 187892 522 161998 
Apparel , Acce.ory 474 80616 552 94342 560 85212 
Furniture , ·Furni.hing. 396 65012 603 84246 389 71267 . 
Eating and Drinking 2111 153428 2083 189623 1925 178954 
Drug Store. 222 56750 215 68652 200 58312 
Miscellaneou. Retail 2146 130849 2080 161967 1061 (D) 

Sales in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 

Source.: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statistic •• 
Part 2. Iowa-North Carolina. Table 6: 27-18--27-19. 
Bureau of the Census. 1980. 1977 Census of Retail Trade. Volwne II Geographical Area 
Statistics. Part 2. Iowa-North Carolina. Table 7: 27-22--27-23. 
Bureau of the Census. 1984. 1982 Census of Retail Trad8. Volwna II Geographical Area 
Statistics. Part 2. Iowa-North Carolina. Table 8: Mont.-20--Mont. 21. 



Table A.1.9. Trade Area Capture for Site Communities and Counties: 1972-1982 

TRADE AREA CAPTORE--TOTAL RETAIL SALES , Chanqe 
SI%! COMMnNI%XLCQDI%X 1922 1i22 1982 1 922-19B2 
Flathead County. Montana 48804 51889 57541 17.9 

Colwabia Falls 3843 3907 4030 4.9 
Multnomah County, Oreqon 599903 546689 639672 6.6 

Troutdale HA !fA 2846 --.-
Wa.co County. Oreqon 24190 23330 27301 12.9 

City of the Dalle. 22969 22354 26457 15.2 
Chelan County, Wa.hinqton 52466 53723 55184 5.2 

Wen.tchee 35663 33363 38189 7.1 
Douql •• County, Washinqton 8091 14788 20916 158.5 
Cowlitz County. W •• hinqton 75869 75819 89161 17.5 

Lonqview 57747 56531 62939 9.0 
Kelso 10315 10804 11830 14.7 

Clark County, Wa.hinqton 110883 152424 163886 47.8 
Vancouver 62320 67649 55937 -10.2 

Klickitat County. Wa.hinqton 8234 8113 9626 16.9 
Goldendal. HA !fA 44Q9 -.-

Pierce County, W •• hinqton 384507 441363 508486 32.2 
TacOlla 209654 225065 250704 19.' 

Spokane County. W •• hinqton 337625 379874 412618 22.2 
Spokane (City) 240933 -251249 267393 11.0 

WhatcOlll County, Wa.hinqton 97864 121515 136656 39.6 
Ferndale RA !fA 8106 -.-
Bellinqham 70507 83953 96348 36.7 

A community'./couinty's trade area capture is represented by the followinq formula: 
aS1j 

TCij [ (AS.j/Ps, • (Yc/y.,] 

where: TCij i. the trade area capture of retail cateqory j in community/county i 

community i 

ASij i. the annual retail .ale. cateqory j in community/county i 
AS.j i. the annual retail sale. cateqory j in .tate • 
P. i. the population for .tate s 
Yc i. the averaqe per capita incOllle for county c containinq 

Y. i. the averaqe per capita income for .tate s 

Source.: Bureau of the Cen.u •• 1976. 1972 Cen.us of Retail Trade. Volume II Area Stati.tics. 
Part 3. Horth Dakota-Wyominq. Table 6: 48-44--48-49. 
Bureau of the Cen.u •• 1980. 1977 C.n.u. of Retail Trade. Volume II G.oqraphical Area 
Stati.tics. Part 3. Horth Dakota-Wyominq. Table 7: 48-50--48-49. 
Bureau of the Cen.us. 1984. 1982 C.nsus of Retail Trade. Volume II Geoqraphical Area 
Statistic.. Part 3. Horth Dakota- Wyominq. Table 8: Wash. 44--Wash. 47. 
Cha.e. Robert A. and Glen C. Pulver. ·The Impact of Shoppinq Center Development on Downtowns 
of Small Nonmetropolitan Communiti •• •• Journal of the Community Development Society. 14.2 
(1983): 51-64. 
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Table A.1.10. Total Personal Income in Oregon: 1970-1982. 

, ChanCJe 
cooo 1970 Sl 1970 1975 1980 1'82 1970-82 

Total EarninCJa 6155696 7297097 8793113 7625001 23.9 
Soc. Security Adjustment -268059 -425705 -520372 -507562 
Residence Adjustment -66621 -94681 -185539 -167931 
Net EarninCJs 5821016 6776712 8087202 6141507 11.4 
Dividends.lnterest. Rent 1136973 1358515 1828836 2217150 95.1 
Transter Paymenta 855936 1463734 1644473 1835122 11C.7 
Total Personal Income 7813925 9598960 11560511 11002579 CO.8 
P~r Capita Income 3719 4129 4381 4116 10.7 

SOurcea: Bureau ot Economic Analysia. Lpg.l Are. PerIOD. 1 IDSome 1969-1974 Volume C: western 
State. By Major Source tor Counties and SMSAs. June 1976. 
Bureau ot Economic Analysis. I·PC') AT .. peTlpD.) IDgm. 1975-80. Rocky Mountain 
Reqion and we.tern R8CJion. June 1982. 
Bureau ot Economic Analysi.. Lpg.l Are. perlpD.l IDCome. 1977-1982. Rocky Mountain 
ReCJion and Far west ReC)ion. June 1984. 
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Table A.lol1. Personal Income by Major Sources for Oregon: 1970-1982. 

By Industrial 
Sector 

OREGON 
Total Labor , Proprietor Income 
Farm 
Nonfarm 
Private 

Aqric. Ser •• Forest. , Fish. 
Mining 
Contract Construction 
Manufacturinq 

Nondurable Goods 

1970 
(SOOO) 

6155696 
207176 

5948520 
4868444 

30307 
13093 

368071 
1563048 

NA 
Durable Goods NA 

Transport. , Public Otilities 507050 
Wholesale Trade·· 1187449 
Retail Trade NA 
rin •• Insur. , Real Estate 
Services 

Government 
rederal. Civilian 
rederal. Military 
State , Local 

296056 
903370 

1080076 
263775 
52175 

76412' 

1975 
(3000' 

7297097 
281464 

7015'33 
5675777 

47262 
18728 

454823 
1753979 

435209 
1318770 
5'4849 
549449 

8077'04 
330586 

1093138 
1339856 

289870 
39829 

1019157 

1980 
(SOOO) 

11628852 
310615 

8432473 
7034483 

64101 
22232 

609355 
2147113 

489957 
U57156 

692140 
651845 
963693 
495177 
138827 

1397990 
287347 

32239 
1078404 

1982 
(SOOO) 

1100279 
21148' 

7413515 
6039771 

55450 
17641 

355754 
18013fi7 

410470 
134089"1 

'39'61 
570794 
838457 
43'125 

1324472 
1373744 

292853 
30'52 

1050238 

• Change 
1 '70-82 

78.7 
2.1 

24.' 
24.1 
82.9 
34.4 
-3.3 
15.3 
-.-
--.-
26.1 
--.--.-
47.3 

4fi.' 
27.2 
11.0 

-41.3 
37.4 

Income in 1975. 1980, and 1982 are deflated to 1970 dOllars accordinq to the Consu.er Price 
Index 
(D)-Data withheld for reasons of disclosure 
NA-Information not available 

(L)-Les. than $10.000 in income 

**-Income for both the wholesale and retail trade sectors are combined for 1970 only 

Sources: Bureau of Economic Analysis. t,oc,] Are, penO",,] Income 1969-1974 VolWll8 4: W.stern 
States By Major Source for Counties and SMSAs, June, 197'. 
Bureau of Economic Analysis, LoC,l Are, Perlon,l Income. 1975-1980. Rocky Mountain 
Region and Western Region, June, 1982. 
Bureau of Economic Analysis, LOC.l Are. perlOna] InCOme· 1977-1982. Rocky Mountain 
Region and Western Region, June, 1984. 
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Table A.1.12. Employment By Place of Work in Oregon: 1970-1982. 

Employment By Type and Broad IndustriAl Sources 
19'Q 1975 1977 1980 1982 

Total Employment, Oregon 881238 1023479 1129253 1248038 1168384 
Humber of Proprietors 109504 120053 132913 155584 161325 
Farm Propri.tors 35788 34752 34577 40301 41390 
Hon-Farm Proprietors 73716 85301 98336 115283 119935 

Total 1Iage Eaployment 771734 903426 996340 1092454 1007059 
Fara 22063 26731 2.9743 26737 2652-4 
Hon-Farm 749671 876695 966597 1065717 980535 

Private 584752 677912 765636 852848 778734 
Aq. Servi~s, For. , Other 4143 5935 7092 9694 9500 
Mininq 1362 1680 1779 2281 1836 
Contract Construction 30310 35483 42697 46608 28772 
Manufactur1nq 173300 183154 205878 214939 186055 
Hon-Durable Manufactur1nq 49506 49582 53738 55570 53018 
Durable Manufactur1nq 123794 133572 152140 159369 133037 
tranaport. , Public Utilities 48896 50269 53862 60062 56291 
Whol.sale trade 42689 52382 57977 67400 62475 
Retail Tract. 119793 146301 167623 188006 176030 
Finance, Ins. , Real Estate 35383 43245 50117 60332 57498 
Services 128876 159463 178611 203526 200801 

Govern_nt 164911 198783 200961 212861 201801 
Federal, Civilian 25411 26648 27765 30273 21252 
Federal, Military 16567 16858 13651 13931 10343 
State and Local 122941 155277 159545 168665 162206 

(0)- Data withheld for reasons of disclosure 

Source: Bureau of Economic Analysis, Reqional Economic Information Service,Table 25, April, 
1184. 
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Table A.l.13. Retail Sales in Oregon: 1972-1982 

1972 1977 1982 
Sales Sales Sales 

Number '000 $) Number (000 $) Number '000 $) 

All Establishments 22595 5190581 22788 6453466 26200. .547.5767 
Bldg.Mat •• Hardware 1170 322932 1439 434082 941 238010 
Gen. Merchandise 506 559063 481 867387 369 771462 
Food Stores 2635 1206525 2729 1257638 2370 1152866 
Auto Dealers 1552 1130106 1747 1438161 1221 960954 
Gasoline Service 2828 391863 2185 452038 1492 479650 
Apparel , Accesory 1103 215115 1382 269666 1354 254873 
Furniture , Furnishings 1310 234935 1915 332061 1253 213672 
Eating and Drinking 4298 438853 4578 607026 4581 ·573603 
Drug Stores 497 171968 492 21191-4 465 Ui1343 
Miscellaneous Retail 6696 519221 5840 583493 3093 517061 

Sales in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 
(D)-Data withheld for reasons of disclosure 

Sources: Bureau of the Census. 197~. 1972 Census of Retail Trade. Volume II Area Statistics. 
Part 3, North .Dakota-Wyoming. Table 6: 38-34--38-37. 
Bureau of the Census. 1980. 1977 Census of Retail Trade. Volume II Geographical Area 
Statistics. Part 3. North Dakota-Wyoming. Table 7: 38-38--38-41. 
Bureau of the Census. 1984. 1982 Census of Retail Trade. Volume II Geographical Are. 
Statistics. Part 3. North Dakota- Wyoming. Table 8: Oreg.-36--oreg.-39. 
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Table A.1.14. Total Personal Income in Washington: 1970-1982. 

, Chan.,. 
(000 1!70 " 1'70 1975 19'0 1182 '''0-82 

Total Iarnill9s 10753007 12084170 15039744 13848399 28.4 
soc. Security Adjust .. nt -433973 -733364 -844219 -883676 
Residence Adjust .. nt 119996 272985 27787. 280606 
Ret Earnings 10439030 11623791 14473319 13245321 26.' 
Dividends.lnterest. Rent 1888927 2202187 3122676 3558541 88.4 
Transfer Payments 1506483 2315498 2604932 2952803 '6.5 
Total Personal Income 13834440 16221476 20201006 117566814 42.8 

Per Capita Income 4053 4482 4880 4613 13.8 

Sources: Bureau of Economic Analysis. JAS') Are. peTlPDI) TnSP- 1 ";'-' 97. Vol_ 4: .. stern 
States By Major Source for Counties and SKSAs. June 1'76. 
Bureau of Economic Analysis. LpS') Ire' peTlPO') Tospme , 975- 80. Rocky Mountain 
Region and .. stern Region. June 1982. 
Bureau of Economic Analysis. Jes') Ire. P-r'po'} Insqme. '977-19'2. Rocky Mountain 
Region and Far .. st Region. June 1984. 
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Table A.1.1S. Personal Income by Major Sources for Washington: 1970-1982. 

By Industrial 1970 1975 1980 1982 • Change 
S.etaz:: ,.'UUU ,SggOI Ilagal 'lggeU 1 !lQ-S"Z 

WASHINGTON 
Total Labor , Proprietor IncOllle 10753007 12084170 19933058 19756680 83.7 
Farlll 339231 624898 401984 457291 34.8 
Nonfarlll 10413776 11459271 14357617 13391103 21.6 
Private 7926537 8826356 11562763 10570228 .33.3 

Agric. Ser •• Forest. , Fbh. 59374 82261 144675 119625 101.3 
Mining 18018 24456 36661 33200 84.4 
Contract Construction 675031 767102 1136947 874369 29.5 
ManufacturinCJ 2518844 2667174 3433896 3245047 28.8 

Nondurable Goods RA 720807 849731 816903' -.... -
Durable Goods RA 1946366 2631288 242814-3 -.-

Transport. , Public Otilities 768428 846515 1068511 1027799 33.8 
Wholesale Trade** 1844398 840752 1002010 925175 --.-
Retail Trade RA 1297622 1481508 1368089 -.-
Fin •• Insur. , Real Estate 542642 520791 799954 758700 39.8 
Services 1499810 1779684 2411476 2217425 47.8 

Government 2487239 2632915 2794854 2820875 13.2 
Fe.ral. Civilian 582689 654364 654965 637260 9.4 
F .. ral. Military 528689 383270 325292 430870 -18.5 
State , Local 1373916 1595282 1814598 1752744 27.6 

IncOllle in 1975. 1980. and 1982 are deflated to 1970 dollars according to the Consumer Price 
Index 
(D)-Data withheld for reasons of disclosure 
RA-Information not available 

(L) -Le .. than $10.000 in income 

**-Income for both the wholesale and retail tra. .ectors are colllbined for 1970 only 

Source.: Bureau of Economic Analysb. l'OCa ' are, persona] Income ] 969-}974 Volume 4: .. stern 
States By Major Source for Counties and SMSAs. June. 1976. 
Bureau of Economic Analysb. Lac,) "re' personal Income. 1975-1990• Rocky Mountain 
Region and western Region. June. 1982. 
Bureau of Economic Analysis. Local "rei perlonll Income 1977-]992 • Rocky Mountain 
Region and western Region. June. 1984. 
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Table A.1.1'. Employment By Place of Work in Washington: 1970-1982. 

z.ployment By %ype and Broad Indu.tria~ Sourc •• 
197Q 1975 1977 1980 1982 

Total Employment. Washinqton 1411608 1539410 1689097 1950303 1925455 
Humber of Proprietors 139004 148646 165497 191290 198527 
Fa~ Proprietor. 42187 38040 39065 43508 44539 
Hon-Fara Proprietors 96817 110606 126432 147782 153988 

'total Wage IIIplo~nt 1272604 1390764 1523600 1759013 1726928 
Fana 34992 43107 39124 45118 47841 
Hon-Fa~ 1237612 1347657 1484476 1713895 -" 1679087 

Private 884231 985277 1123111 1324488 1271742 
A9. Sarvices. For. , Other 6812 8886 11132 15754 15984 
M1niJ19 1686 1982 2295 3155 2867 
Contract Construction 54687 59530 77602 93794 73442 
Manufacturing 240352 243741 262657 308540 287010 
Ron-Durable MAnufacturing 74620 74908 82666 87524 84727 
Durable Manufacturing 165732 168833 179991 221016 202283 
Transport. , Public Utilities 71908 72713 78478 91255 88020 
Wholesale Trade 64570 7t293 88126 100407 17927 
Retail Trade 179561 206171 239905 280791 279370 
Finance. Ins. , Raal Estate 60352 61lt8 77165 94942 92310 
Sarvices 204503 246508 284951 335850 334762 

GoverftMftt 353381 3.62380 361365 389407 407345 
Federal. Civilian 58713 10834 Itt37 67803 65821 
Federal. Military 87965 "441 67897 68011 94744 
State and Local 206703 235105 231531 253593 246174 

(D)- Data withheld for reasons of disclo.ure 
(Ll-Lass than ten amployaea 

Source: Bureau of Econoaic Analysis. Ragional Econoaic Inforaation Serv~c •• Table 25. April. 
1984. 
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Table A.l.17. Retail Sales in Washington: 1972-1982. 

1972 1977 1982 
Sales Sales Sales 

lumber '000 $) lumMr '000 $) Nymher '000 $) 
Washinqton. State 
All Establishmuts 31611 7494903 31872 9322073 37697 8671601 
Bldg.Mat •• Hardware 1467 367046 1776 619919 1335 469399 
c;.n. Merchandise 654 1002835 586 1107054 480 940458 
Food Stores 3591 1740239 3586 1998733 3299 2082685 
Auto Dealers 2304 1440259 2640 1903647 1880 1388105 
Gasoline Service 3945 575552 3005 653766 2144 732380 
Apparel , Accesory 1566 337588 1815 421529 1909 421066 
Furniture , Furnishinqs 2004 332053 2917 462123 1958 354322 
Eatinq and Drinkinq 6063 673574 6296 935825 6543 967932 
Druq Stores 867 302272 819 370041 842 345107 
Miscellaneous Retail 9150 733485 8432 849435 4595 793333 

Sales in 1977 and 1982 are deflated to 1972 dollars accordinq to the Consumer Price Index. 
(D)-Data withheld for reasons .of disclosure 

Sources: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statistics. 
Part 3. Borth Dakota-Wyominq. Table 6: 48-44--48-49. 
Bureau of the Census. 1980. 1977 Census of Retail Trade. Volume II Geoqraphical Area 
statistics. Part 3. Borth DaJcota-Wycadnq. Table 7: 48-50-48-53. 
Bureau of the Census. 1984. 1982 Census of Retail Trade. Volume II Geoqraphical Area 
Statistics. Part 3. Borth DaJcota- Wyominq. Table 8: Wash.44--Wash.47. 
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Table A.1.11. Total Personal Income in Cowlitz County, Washington: 1970-1982 • 

• Change 
IgOO 197 0. Sl 197Q 1975 1980 '982 1970-12 

Total Earnings 227413 277286 302031 247250 1.1 
Soc. Security Adjustment -9391 -17408 -17231 -16282 
Residence Adjustment -14171 -11492 -8522 -5069 
Ret Earnings 203851 248386 276278 22,.99 10.8 
Dividends,Interest, Rent 29542 36022 48256 54117 13.4 
Transfer Payments 26253 43560 51044 51742 116.4 
Total Personal Income 259646 327967 375579 331768 29.6 
Per Capita Income 3780 4405 4710 4238 12.1 

As • of State 93.3 98.3 96.5 91.t 

Sources: Bureau of Economic Analysis, Los,l Are, 2er,on,1 Income. 19fi9-1974 Volume 4: .. stern 
States By Major Source for Counties and SMSAs, June 1976. 
Bureau of Economic Analysis, T.OC' 1 Are, pe nOn,1 InSOIQft ] 975-80. RocJcy Mountain 
Region and .. stern Region, June 1982. 
Bur.au of Economic Analysis. LoS,l Are, per,on,l Income. 1977-1982. Rocky Mountain 
Region and Far West Region. June 1984. 
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Table A.1.19. Personal Income by Major Sources for Cowlitz County, 
Washington: 1970-1982. 

By Induatrial 1910 1915 1980 1982 • Change 
Stu.taz: ,aggg) JS&:UUll '100'11 ,aCCCI 1910-B2 

COWLITZ C:OOHTY 
Total Labor , Proprietor Income 221413 211286 368393 336151 48.1 
Farm 21'44 3861 3118 366O 10.1 
Nonfarm 225269 213419 293218 243589 8.1 
Private 119103 243221 260996 213226 19.0 

Aqric. Ser., Forest. , Fhh. CD' 1148 CD' 1311 -.-
Mining CD' 219 CD' 32 --.-
C:ontract C:onstruction 12813 30809 29186 11112 -8.6 
Manufacturing 112918 1299'S 135616 116Sfil 3.2 

Nondurable Goods !fA 46441 52451 49223 --.-
Durable Goods !fA 83553 83165 67338 --.-

Transport. , Public Utilities 15266 15931 18139 16091 5.4 
Wholesale Trade** 29260 1102 9488 8030 --.-
Retail Trade NA 25882 25'63 22481 -.-
Fin., Insur. , Real Estate 4650 4527 6934 6529 40.4 
Services 23316 21009 33648 30401 30.1 

Government 2fil66 30198 32221 30363 16.0 
Faderal. C:ivilian 2266 2131 1886 1603 -29.3 
Faderal, Military 1513 118 490 1251 -11.3 
State , Local 22381 21289 29845 2150' 22.9 

Income 1n 1915, 1980, and 1982 are deflated to 1910 dollars according to the C:onsumer Prica 
Index 
(D)-Data withheld for reasons of disclosure 
!lA-Information not available 

(L) -Lass than $10.000 in income 

**-Income for both the wholesale and retail trade sectors are combined for 1910 only 

Sources: Bureau of Economic Analysis, r,ps.l Are, per'oo,l IoSOme 1969-1974 Volume 4: Western 
States By Major Source for C:ounties and SMSAs, June, 1916. 
Bureau of Economic Analysis, LOS,l Are' per,oo,l Iosome 1975-198C. Rocky Mountain 
Region and Western Region, June, 1982. 
Bureau of Economic Analysis, r,oe.l Are. P9r,oo.1 IoSgma· 1977-1982, Rocky Mountain 
Region and Western Region, June, 1984. 
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Table A.l.20. Employment By Place of Work in Cowlitz County, Washington: 
1970-1982. 

z.ploy.ent By !YPe and Broad Industrial Sources 
1t?g 1t?$ 1977 19a9 1982 

Total Employment. Cowlitz County 28360 32494 33855 35292 32405 
Huaber of Proprietor. 2383 2597 2898 3381 3515 
Farm Proprietor. 413 423 434' 483 495 
Hon-Farm Proprietor. 1910 2174 2464 2898 3020 

Total Wage Employment 25977 29709 30957 31911 28890 
Fam 188 188 170 196 .0 207 
Ron-Farm 25789 29709 30787 3in5 28683 

Private 21406 24999 26343 26880 23791 
Aq. Services. For. , Other 104 209 256 (D, 391 
MininCJ 14 17 12 (D, (L, 
Contract Construction 1031 2325 1611 2117 1065 
ManufacturinCJ 11075 11607 12211 10857 9513 
Hon-Durable Manufactur1nCJ 3932 3808 3836 4026 3851 
Durable ManufacturinCJ 7143 7799 8375 6831 5662 
Transport. , Public Utilitie. 1443 1417 1402 1520 1468 
Whole.ale Trade 484 555 659 747 695 
Retail Trade 3431 4044 4486 4960 4140 
Finance. In •• , Real Estate 570 717 881 1031 1006 
Service. 3254 4108 4825 5257 4905 

Goverftllleftt 4383 4110 4444 4835 4892 
Federal. Civilian 200 200 220 187 154 
Federal. Military 384 381 320 337 758 
State and Local 3799 4129 3904 4311 3980 

(0'- Data withheld for reasons of disclo.ure 
{L)-Les. than ten employ ... 

Source: Bureau of EconOlllic AIlalysis. Regional EconOlllic Infomation Service. Table 25. April. 
1984. 
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Table A.1.21. Retail Sales in Cowlitz County, Washington: 1972-1982. 
1972 1977 1982· 

Sales Sales Sales 
lumber (oog $) Number '000 $) Number (gog $) 

Cowlitz County 
All Establishments 653 160697 649 190357 716 165891 
Bldg.Mat •• Hardware 35 9964 36 (D) 27 7456 
Gen. Merchandise 15 (D) 19 (D) 15 23083 
Food Stores 83 36810 83 41321 81 46944 
Auto Dealers 55 38741 67 46335 44 29238 
Gasoline Service 87 11586 65 13332 40 15182 
Apparel , Accesory 27 (D) 26 5379 22 3309 
Furniture , Furnishinqs 31 6535 47 7825 32 4332 
Eatinq and Drinkinq 115 13153 125 16602 137 17880 
Druq Stores 15 9322 12 (D) 13 ·6063 
Miscellaneous Retail 190 10246 169 11557 81 9796 

Sales in 1977 and 1982 are deflated to 1972 dollars accordinq to the Consumer Price Index. 
(D)-Data withheld for reasons of disclosure 

Sources: Bureau of the Census. 1976. 1972 Census of Retail ~rade. Volume II Area Statistics. 
Part 3. Horth Dakota-Wyominq. ~able 6: 48-44--48-49. 
Bureau of the Census. 1980. 1977 Census of Retail ~rade. Volume II Geoqraphical Area 
Statistics. Part 3. Horth Dakota-Wyominq. ~able 7: 48-50--48-53. 
Bureau of the Census. 1984. 1982 Census of Retail ~rade. Volume II Geoqraphical Are. 
Statistics. Part 3. Horth Dakota- WyoaUnq. 'fable 8: Wash.U--Wash.47. 
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Table A.l.22. Retail Sales in Longview, Washinqton: 1972-1982. 
1972 1977 1982 

Sales Sales Sales 
lumber ,gOO $' "'mber '000 $) Number '00 0 $) 

Lon9View 
All Establishments 369 122314 373 141931 412 117103 
Bldg.Mat •• Hardware 20 7310 22 8750 16 4990 
Gen. Merchandise 10 19698 11 26607 12 22887 
Food Stores 43 24959 41 24290 40 24874 
Auto Dealers 38 31850 39 38626 35 25987 
Gasoline Service 44 6116 32 (D) 20 8620 
Apparel , Accesory 22 3698 21 (D) 19 3129 
Furniture , Furnishinqs 19 4191 28 5258 26 3251 
Eatinq and Drinkinq 57 8580 67 11214 72 11011 
Druq Store. 10 8425 8 (D) 7 4158 
Miscellaneous Retail 106 7487 104 8538 54 6828 

Sales in 1977 and 1982 are deflated to 1972 dollars accordinq to the Consumer Price Index. 
(D)-Data withheld for reasons of disclosure 

Sources: Bureau of the Census. 1976. 1972 Census of aetail Trade. Vo~u .. II Area Statistics. 
Part 3. I North DaJcota-Wyoadnq. Table 6: 48-44--48-49. 
Bureau of the Census. 1980. 1977 Census of aetail Trade. Volume II Geoqraphical Area 
Statistics. Part 3. North Dakota-Wyominq. Table 7: 48-50--48-53. 
Bureau of the Census. 1984. 1982 Census of aetail Trade. Volume II Geoqraphical Ar.a 
Statistics. Part 3. North Dakota- Wyominq. Table 8: Wash.44--Wash.47. 
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Table A.1.23. Retail Sales in Kelso, Washington: 1972-1982. 
1972 1977 1982 

Sale. Sales Sale. 
lumber (000 $) Number (Oog $) NlImber '000 $' 

Kelso 
All E.tablishments 147 21849 142 27125 149 22011 
Bldg.Kat •• Hardware 6 1694 7 3110 5 1461 
Gen. Merchandise 1 (D) 3 (D) 1 (D) 
Food Stores 21 8422 20 10411 21 9421 
Auto Dealers 10 2718 17 3191 4 681 
Gasoline Service 22 2298 15 2732 8 3075 
Apparel , Accesory 3 (D) 3 (D) 2 (D) 
Furniture , Furnishings 7 2252 13 2453 6 1081 
Eating an~Drinking 34 1882 28 (D) 37 3464 .. 
Drug Store. 2 (D) 1 CD) 3 CD) 
Miscellaneous Retail 41 1682 35 1932 14 1228 

Sales in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 
(D)-Data withheld for rea.ons of disclosure 

Sources: Bureau of the Censu •• 1976. 1972 Census of Retail Trade. Volume II Ar .. Statistics. 
Part 3. North D&lcota-Wyondng. Table 6: 48-44-48-49. 
Bureau of the Cen.us. 1980. 1977 Census of Retail Trade. Volume II Geographical Area 
Statistics. Part 3. North D&lcota-WyOlling. Table 7: 48-50-48-53. 
Bureau of the Census. 1984. 1982 Census of Retail Trade. Volu.e II Geographical Area 
Statistics. Part 3. North D&lcota- Wyoming. Table 8: Wash. 44--Wash. 47. 
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Table A.1.24. Total Personal Income in Multnomah County, Oregon: 1970-1982. 

• Change 

'000 1 '70s.') 1970 ]975 
' 980 '982 ] '10 - 82 

Total Barnin9s 2499689 27283'8 3081'50 2705311 10.2 
Soc. Security Adjust_nt -109896 -Ufi219 -18'221 -1833'4 
a.sidence Adjustment -578Ul -'33751 -7fi0009 -fi72241 
Ret Bamin9s 1811'32 1928399 2135420 1849706 2.1 
Dividends.lnterest. a.nt 357010 388801 468981 S'U53 51.4 
Transfer P.,aents 21415fi1 419529 430004 U,.,S8 70.3 
Total Personal Income 2443303 213';29 3034410 2819111 17.8 
Per Capita Income 43'9 5000 5379 5088 U.S 

As • of Stat. 117.5 121.1 122.8 123.' 

SOurces: Bureau of Economic Analysis. IQS') are, perlon,) InCOme "69-'97' Volume 4: Western 
St.tes By Major Source for Counties and SMSAa. Jun. 1976. 
Bureau of Economic Analysis. LpS,) are. p.nonal tnsqme· 1,75-80. Rocky Mountain 
~ion and .. stern ~ion. June 1982. 
Bureau of Economic Analyds. IQS') are. PenOn'] TnSQIDft "71-1982. Rocky Mountain 
~loft and Far ... t ~lon. June 1984. 
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Table A.1.2S. Personal Income by Major Sources for Multnomah County, Oregon: 
1970-1982. 

By Industrial 
Sector 

MOLTHOMAB COONTY 
Total Labor , P~_2Prietor Income 
Farm 
Nonfarm 
Private 

Aqric. Ser •• Forest. , Fish. 
Mining 
Contract Construction 
Manufacturing 

Nondurable Goods 
Durable Goods 

Trusport. , Public utilities 
Wholesale Trade** 
Retail Trade 
riw •• Insur. , Real Estate 
Service. 

Goverxu.nt 
Federal. Civilian 
Federal. Military 
State' Local 

1970 
($000' 

2499689 
9109 

2490580 
2128034 

(0' 
(0' 

148279 
486395 

NA 
BA 

285432 
571891 

BA 
184809 
446992 
362546 
129660 

9792 
223094 

1975 
'$000' 

2738368 
8351 

2720017 
2302860 

4767 
1246 

150626 
525086 
168406 

3566680 
297170 
323714 
301811 
201700 
496737 
417158 
130332 

14536 
272289 

1980 
(SOOOl 

3014986 
11841 

3027450 
2618420 

5606 
4378 

185241 
573153 
170080 
403073 
357892 
351076 
300741 
260653 
579681 
409030 
125811 

9927 
273291 

1982 
($000) 

2879117 
10278 

2695033 
2286794 

4607 
5739 

120688 
46931., 
154821 
314495 
338608 
292796 
264295 
237905 
552841 
408239 
130398 

8917 
268924 

• Chanqe 
1970-82 

15.2 
12.8 
8.2 
4.9 

-.-
--.-

-18.6 
-3.5 

-.--.-
18.6 
-.--.-
28.7 
23.7 
12.6 
0.5 

-8.9 
20.5 

Income in 1975. 1980. and 1982 are deflated to 1970 dollars accordinq to the Consumer Price 
Index 
(D'-Data withheld for reasons of disclosure (L'-Less than $10.000 in income 
NA-Information not available 
**-Income for both the wholesale and retail trade sectors are combined for 1970 only 

Sources: Bureau of Economic Analysis. r'9S'] are, PerI9n'] InCOme 1969-1974 Volume 4: Western 
States By Major Source for Counties and SMSAs. June. 1976. 
Bureau of Economic Analysis. I'oC,1 Are, PerlOn,1 InCOme. 1975- 1980. Rocky Mountain 
Region and Western Region. June. 1982. 
Bureau of Economic Analysis. LoS' I Are, PerlOn,1 InsOme . 1977-1982. Rocky Mountain 
Reqion and Western Region. June. 1984. 
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Table A.1.26. Employment By Place of Work in Multnomah County, Oregon: 
.1970-1982. 

Employment By Type and Broad Industrial Sources 
1"0 1975 1977 19S0 1982 

Total Employ., Multnomah County 313178 338463 354969 383649 355437 
Number of Proprietors 20116 21463 23839 27466 28567 
Farm Proprietors 751 627 724 727 747 
No~Farm Proprietors 19365 21132 23215 26739 27820 

Total Waqe "Employment 293062 316704 331130 356183 3268"10 
Farm 1049 1134 1263 1135 1126 
Ron-Farm 292013 312270 329861 355045" 325744 

Private 244401 260573 275223 298656 212811 
Aq. services, For. , Other (D) 699 770 923 189 
Mininq (D) 1217 245 358 433 
Contract Construction 12109 11591 12819 13411 9284 
Manufacturinq 50251 50148 52079 52191 43872 
Ron-Durable Manufacturinq 19182 17462 18096 17758 16503 
Durable Manufacturinq 31069 32686 33983 35041 27369 
Transport. , Public Otilities 26325 25092 26006 29656 28331 
Wholesale Trade 28677 29841 31509 34222 29903 
Retail Trade 44523 50192 52591 56289 52598 
Finance. Ins. , Real Estate 21843 24675 27088 31211 30014 
Services 60096 68208 72116 79781 77587 

Govern_nt 47612 54997 54644 56392 52933 
Federal. Civilian 11792 11570 11689 12189 12030 
Federal, Military 4033 4816 3536 3422 2452 
State and Local 31787 38611 39416 40781 38451 

(0'- Data withheld for reasons of disclosure 

Source: Bureau of Economic Analysis. Reqional Economic Information Service.Table 25. April. 
1984. 
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Table A.1.27. Retail Sales in Multnomah County, Oregoon: 1972-1982. 

1972 1977 1982 
Sales Sues Sales 

lumber '000 ., Number '000 $) NlImber (000 $) 

Multnomah County 
All Establishments 5373 1614787 4991 1715280 5500 1445207 
Bldq.Mat •• Bardware 166 48670 192 55938 125 36164 
Gen. Merchandise 88 251753 91 310812 70 269786 
Food Stores 569 . 374464 524 252767 440 228980 
Auto Dealers 347 307813 362 351214 217 217650 
Gasoline Service 591 97753 432 11302 312 120656 
Apparel , Accesory 282 78382 316 75975 289 77692 
Furniture , Furnishings 34~ 82055 439 117373 . 299 ·&9916 
Eating and Drinking 1165 153825 1240 202958 1178 175149 
Drug Stores 110 29537 87 31973 80 20823 
Miscellaneous Retail 1712 190535 1308 204967 757 196708 

Sales in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 
(D,-Data withheld for reasons of disclosure 

Sources: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statisti'cs. 
Part 3. North Dakota-Wyoming. Table 6: 38-34--38-37. 
Bureau of the Census. 1980. 1977 Census of Retail Trade. Volume II Geographical Area 
Statistics. Part 3. North Dakota-Wyoming. Table 7: 38-38--38-41. 
Bureau of the Census. 1984. 1982 Census of Retail Trade. Volume II Geographical Area 
Statistics. Part 3. North Dakota- Wyoming. Table 8: Oreg.-36--orag.-39. 
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Table A.1.28. Retail Sales in Troutdale, Oregon: 1972-1982. 

1972 1977 1982 
Sales Sales Sales 

Number '000 $) Number (000 $) Number (000 $) 

All Establishments NA NA NA NA 46 6430 
Bldg.Mat •• Hardware NA NA NA NA 0 
Gen. Merchandise NA NA NA NA 0 
Food Stores NA NA NA NA 2 (D) 

Auto Dealers NA NA NA NA 0 
Gasoline Service NA NA NA NA 7 4302 
Apparel , Accesory NA NA NA NA 0 
Furniture , Furnishinqs NA NA NA NA 0 
Eatinq and Drinkinq NA NA NA NA 8 .1415 
Druq Stores NA NA NA NA 0 
Miscellaneous Retail NA NA NA NA 3 (D) 

Sales in 1977 and 1982 are deflated to 1972 dollars accordinq to the Consumer Price ~ndex. 
(D)-Data withheld for reasons of disclosure 
NA-Information not available 
Sources: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statistics. 

Part 3. North Dakota-Wyominq. Table 6: 38-34--38-37. 
Bureau of the Census. 1980. 1977 Census of Retail Trade. Volume II Geoqraphical Area 
Statistics. Part 3, North Dakota-Wyominq. Table'7: 38-38--38-41. 
Bureau of the Census, 1984. 1982 Census of Retail Trade. Volume II Geoqraphical Area 
Statistics. Part 3, North Dakota- Wyominq. Table 8: Oreq.-36--0req.-39. 
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Table A.1.29. Total Personal Income in Clark County, Washington: 1970-1982. 

, Change 
,gog }970 $) 1970 1975 neo 1982 '970-82 

Total Earnin9s 305042 369387 453396 415290 36.2 
Soc. Security Adjustment -13510 -23733 -26294 -27075 
Residence Adjustment 89194 121101 218786 188721 
Net Earnin9s· 380726 466754 645888 57U14 50.4 
Dividends,Interest, Rent 57366 76431 120429 136618 140.4 
Transfer Pa~nts 49520 91801 103405 117810 138.0 
Total Personal Income 487612 634986 869722 827342 69.5 
Per Capita Income 3792 4046 4514 4133 9.0 

As • of State 93.6 90.3 92.5 89.6 

SOurces: Bureau of Economic Analysis, LoS') Ate, Per.on,l Income 19'9-1974 Volume 4: ... tern 
State. By Major Source for Counties and SMSAs, June 1976. 
Bureau of Economic Analysis, J.os' 1 Are. personal InCOme 1975-eO, Roclcy Mountain 
Reqion and Western Reqion, June 1982. 
Bureau of Economic Analy.is, J·oca 1 area Personal InCome J 977-1982 . Rocky Mountain 
Re9ion and Far West Re9ion, June 1984. 
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Table A.1.30. Personal Income by Major Sources for Clark County, Washington: 
1970-1982. 

By Induatrial 
Sector 

CLARK COONTY 
Total Labor , Proprietor Income 
Farm 
Nontarm 
Private 

Aqric. Ser •• Forest. , Fish. 
MininCJ 
Contract Construction 
Maftutacturinq 

Nondurable Goods 
Durable Goods 

Transport. , Public Utilities 
Wholesale Trade** 
Retail Trade 
Fin •• Insur. , Real Estate 
Services 

Government 
Federal. Civilian 
Federal. Military 
State , Local 

1970 
(sgOO) 

305042 
6427 

298615 
225929 

(D) 

(D) 
18592 

100778 
NA 
NA 

21803 
38136 

RA 
8989 

35816 
72686 
25298 

3436 
43952 

1975 
(soog) 

369387 
7471 

361916 
278124 

1599 
892 

26207 
112281 

56703" 
55577 
27124 
13863 
38476 

9103 
48578 
83792 
28118 

2023 
53650 

1980 
(sgog) 

864080 
6979 

441395 
350297 

1842 
2053 

38395 
133804 

66178 
67626 
28325 
16562 
48690 
17447 
63179 
91098 
27567 

1282 
62249 

1982 
(SOOO' 

827342 
8920 

406371 
314918 

1643 
2227 

26241 
124613-

63153 
61460 
29409 
14869 
43788 
14163 
57965 
91452 
28287 

3166 
59998 

, Chanqe 
1979-82 

171.2 
38.8 
36.1 
39.4 
--.-
--.-
41.1 

"23.6 
--.--.-
34.9 
--.-
--.-
57.6 
61.8 
25.8 
11.8 
-7.9 
36.5 

Income in 1975. 1980. and 1982 are deflated to 1970 dollars accordinq to the Consumer Price 
Index 
(D)-Data withheld for reasons of disclosure (L)-Less than $10.000 in income 
NA-Information not available 
**-Income for both the wholesale and retail trade .ectors are combined tor 1970 only 

Sources: Bureau of Economic Analysis. T'OCa1 Area persona 1 Income ] 969-1 974 Volume 4: We.tern 
State. By Major Source for Counties and SMSA •• June. 1976. 
Bureau ot Economic Analysis. Loc.l arB. PllraoDal Iocgma. 1 91:i-Us,a. Rocky Mountain 
Reqion and Western Reqion. June. 1982. 
Bureau of Economic Analy.is. L,u:l.l aZ:8. 28':U;JDll IDCgm8. 1 911-Ufl2. Rocky Mountain 
Reqion and Western Reqion. June. 1984. 
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Table A.l.31. Employument By Place of Work in Clark County, Washington: 
1970-1982. 

Employment By Type and Broad Industrial Sources 
1970 1175 1177 1980 

Total Employment. Clark County 41482 49013 55754 62820 
Number of Proprietors 4824 5727 6589 7804 
Farm Proprietors 1746 1475 1515 1688 
Non-Farm Proprietors 3078 4252 5074 6116 

Total Waqe Employment 36658 43286 49165 55016 
Farm 541 480 437 502 
Non-Farm 36117 42806 48728 54514 

Private 26231 31717 37915 42577 
Aq. Services. For. , Other 103 160 (D) 272 
MininCJ 52 62 (D) 154 
Contract Construction 1615 2072 3017 3192 
ManufacturinCJ 10708 10953 12146 12848 
Non-Durable ManufacturinCJ 5891 5137 6417 6475 
Durable Manufacturing 4817 5016 5729 6373 
Transport. , ~ublic Utilities 2073 2392 2615 2335 
Wholesale Trade 614 1166 1525 1671 
aetail Trade 4340 5807 7660 9749 
Finance. Ins. , Real Estate 1058 1334 1770 236. 
Services 566. 7767 8879 9988 

Government 9886 11089 10813 11937 
Federal. Civilian 2275 2439 2342 2549 
Federal. Military 792 860 733 824 
State and Local 6819 7790 7738 8564 

(0)- Data withheld for reasons of disclosure 
(L)-Less than ten employee. 

"a2 

62713 
8101 
1728 
6373 

54612 
533 

54079 
40942 

309 
200 

2439 
12568 

6342 
6226 
2540 
1602 
943. 
2098 
974. 

13137 
2694 
1849 
.594 

Source: Bureau of Economic Analysis. Regional Economic Information Service.Table 25. April. 
1984. 
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Table A.l.32. Retail Sales in Clark County, Washington: 1972-1982. 

1972 1977 1982 
Sales Sales Sales 

Nnmber (000 $) Number '000 $) Number (000 $) 

Clark County 
All Establishments 1082 233159 1117 311504 1395 297290 
Bldg.Mat •• Hardware 46 17006 61 19753 46 13283 
Gen. Merchandise 17 (D) 13 (D) 13 13283 
Food Stores 140 66206 151 (D) 163 77696 
Auto Dealers et 46833 83 61261 63 41508 
Ga.oline Service 116 16486 114 25418 74 23049 
Apparel , Accesory 52 7691 74 13447 66 11804 
Furniture , Furnishings 54 10869 101 12139 53 10096 
Eating and Drinking 1~9 20720 215 33177 252 ··35165 
Drug Stores 25 (D) 25 13172 23 12236 
Miscellaneous J.tail 364 (D) 280 18462 134 16638 

Sales in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 
(D)-Data withheld for reasons of disclosure 

Sources: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statistics. 
Part 3. North DaJcota-Wyoming. Table 6: 48-44--48-49. 
Bureau of the Census. 1980. 1977 Census of Retail Trade. Volume II Geographical Area 
Statistics. Part 3. North DaJcota-Wyoming. Table 7: 48-50--48-53. 
Bureau of the Census. 1984. 1982 Census of aetail Trade. Volume II Geographical Area 
Statistics. Part 3. North Dakota-Wyoming. Table 8: Wash. 44--Wash. 47. 
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Table A.1.33. Retail Sales in Vancouver, Washinqton: 1972-1982. 

1912 1911 1982 
Sale. Sale. Sale. 

Number 'gOO $' NJlmher !gog $) Number !ggg $) 

Vancouver 
All Establishments 544 131044 509 138251 371 101470 
Bldg.Mat •• Hardware 18 2233 16 CD) 12 5591 
Gen. Merchandise 9 20040 6 CD) 3 (D) 
Food Stores 11 29516 52 25169 44 20836 
Auto Dealers 35 28320 36 32113 29 26698 
Gasoline Service 51 1158 31 8649 23 7404 
Apparel , Acce.ory 39 6211 51 12154 12 978 
Furniture , Furnishing. 30 1961 51 8641 19 .. 4410 
Eating and Drinking 78 11480 91 CD) 85 14242 
Drug Store. 15 6455 9 5313 7 3536 
Miscellaneous Retail 198 11610 148 11594 53 CD) 

Sale. in 1911 and 1982 are detlated to 1912 dollar. according to the Consumer Price Index. 
(D)-Data withheld tor reasons ot di.closure 

Source.: Bureau ot the Census. 1916. 1912 Census ot Retail Trade. Volume II Area Statistics. 
Part 3. Horth Dakota-Wyoming. Table 6: 48-44--48-49. 
Bureau ot the Census. 1980. 1911 Census ot Retail Trade. Volume II Geographical Area 
Statistics. Part 3. Horth Dakota-Wyoming. Table 7: 48-50--48-53. 
Bureau ot the Census, 1984. 1982 Census ot Retail Trade. Volume II Geographical Area 
Statistics. Part 3. Horth Dakota-Wyoming. Table 8: Nash.44--Wash.41. 
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Table A.1.34. 
1970-1982. 

Total Personal Income in Klickitat County, Washington: 

(000 1970 $) 1970 1975 1980 1982 

Total EarninCJs 32027 40884 46815 42370 
Soc. Securit~ Adjustm.nt -1434 -2204 -2476 -ZfS8 
Residenc. Adjustm.nt -1123 -361 .. 986 -870 
Net EarninCJs 29470 38318 43353 39042 
Dividends.Int.rest. Rent 5999 6593 10406 11273 
Transfer Payments 5313 8989 10580 12015 
Total Personal Income 40782 53901 64339 62330 
Per Capita Income 3356 3951 4057 3184 

As , of State 82.8 88.2 83.1 82.0 

• ChuCJ· 
1970-82 

32.2 

32.2 
88.3 

126.4 
52.7 
12 •• 

Source.: Bur.au of Economic Analysis. Mc"! are. PeUOn"! InCQlDe 19fi9-1911 VolWII. 4: .... t.rn 
Stat •• By Major Source for Counties andSMSAs. June 1976. 
Bur.au of Economic Analysis. J,oc'] ate. peng",] Income ] 975-8Q. Rocky Mountain 
R8CJion and West.rn R8CJion. Jun. 1982. 
Bur.au of Economic Analysis. Loca] are. peraon.l InCOme· 1977-1982. Rocky Mountain 
Region and Far West Region. June 1984. 
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Table A.1.3S. Personal Income by Major Sources for Klickitat County, 
Washington: 1970-1982. 

By Industrial 
Sector 

KLICKITAT COUNTY 
Total Labor , Proprietor Income 
Farm 
Nonfarm 
Private 

Agric. Ser., Forest. , Fish. 
Mining 
Contract Construction 
Manufacturing 

Nondurable Goods 
Durable,Goods 

Transport. , Public Otilities 
Wholesale Trade** 
Retail Trade 
Fin., Insur. , Real Estate 
Services 

Government 
Federal, Civilian 
Federal, Military 
State , Local 

1970 
($QOO' 

32027 
2472 

29555 
22596 

(0' 
(0' 

5118 
9019 

NA 
RA 

2609 
2989 

NA 
615 
(0' 

6959 
1135 

415 
5409 

1975 
'$00 0' 

40884 
7889 

32995 
25553 

234 
195 

1893 
14526 

263 ' 
14263 

2878 
809 

2680 
649 

U90 
7442 
1045 

254 
6143 

1980 
1$000' 

61426 
2716 

41232 
30031 

291 
85 

3733 
19979 

194 
19785 

2357 
700 

2541 
836 

2509 
8200 
1356 

90 
6755 

1982 
'(SoOo' 

62330 
4862 

37508 
29709 

(0' 
39 

1313 
20879 

343 
2053. 

1612 
(0' 

1903 
718 

2107 
7799 
1018 

243 
6538 

• Change 
] 910-82 

94.6 
96.7 
26.9 
31.5 
-.--.-

-74.3 
131.5 
-.--.-

-38.2 
-.-
--.-
16.7 
-.-
12.1 

-10.3 
-41.4 
20.9 

Income in 1975, 1980, and 1982 are deflated to 1970 dollars according to the Consumer Price 
Index 
(D)-Data withheld tor reasons ot disclosure (L)-La •• than $10,000 in income 
NA-Information not available 
**-Income tor both the wholesale and retail trade sectors are combined tor 1970 only 

Sources: Bureau ot Economic Analysis, J,OS') Area PerlOn,) InCOme 19&9-1914 Volume 4: ... tern 
States By Major Source for Counties and SMSAs, June, 1976. 
Bureau of Economic Analysis, LOCll Arel PerlOnll Income. 1"~-1980, Rocky Mountain 
Region and We.tern Region, June, 1982. 
Bureau of Economic Analysis, LOSAl Arel penond Income. 1977-1982, Rocky Mountain 
Region and Western Region, June, 1984. 
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Table A.1.36. Employment By Place of Work in Klickitat County, Washington: 
1970-1982. 

Employment By Type and Broad Industrial Sources 
1970 '9'5 1977 1"0 1982 

Total Employment. Klickitat County 5294 5376 5675 6391 6250 
Humber of Proprietors 1172 1084 1127 1291 1332 
rarm Proprietors 745 613 630 702 718 
Hon-Farm Proprietors 427 471 497 589 614 

Total Wage Employment 4122 4292 4548 5100 4918 
Farm 407 404 367 422 448 
Hon-Farm 3715 3888 4181 4678 4470 

Private 2647 2686 2993 3240 3080 
Ag. Services, for. , other eL) 11 18 34 CD) 
Minill9 11 13 eL) eLl eL) 
Contract Construction 451 103 164 181 62 
Manufacturinq 1072 1360 1507 1113- 1728 
Hon-Durable Manufacturinq 53 41 44 35 82 
Durable Manufacturinq 1023 1319 1463 1578 1646 
Transport. , Public Otilities 259 282 268 23~ 156 
Wholesale Trade 31 73 73 81 (D) 
Retail Trade 413 446 508 484 429 
Finance. Ins. , ~al Estate 80 89 97 127 103 
Services 319 309 352 478 441 

Government 1068 1202 1188 1438 1390 
Federal. Civilian 111 117 146 181 135 
Federal. Military 85 86 59 66 152 
State and Local 872 999 983 1191 1103 

(0)- Data withheld for reasons of disclosure 
(LI-Less than ten employees 

Source: Bureau of Economic Analysis. ~qional Economic Information Service,Table 25. April. 
1984. 
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Table A.1.37. Retail Sales in Klickitat County, Washington: 1972-1982. 
1972 1977 1982 

Sale. Sales Sales 
lumber '000 $' Number (000 $) Number '000 $) 

Xlickitat County 
All Establishments 143 16501 141 16621 155 15980 
Bldg.Nat •• Hardware 6 820 14 1784 8 1300 
Gen. Merchandise 5 586 3 293 3 170 
Food Store. 17 4360 19 3120 15 4556 
Auto Dealer. 15 3217 11 4899 9 2717 
Gasoline Service 20 2186 15 2317 12 2536 
Apparel , Acce.ory 5 604 6 696 5 326 
Furniture , Furnishinqs 6 (D) 6 68 1 (D) 
Eatinq and Drinkinq 28 1728 28 1614 24 1474 
Druq Store. 4 636 4 (D) 5 670 
Miscellaneous Retail 37 (D) 35 (D) 12 (D) 

Sale. in 1977 and 1982 are deflated to 1972 dollar. accordinq to the Consumer Price Index. 
(D)-Data withheld for ~ea.on. of disclo.ure 

Source.: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statistics. 
Part 3. Horth Dakota-Wyominq. Table 6: 48-44--48-49. 
Bureau of the Census. 1980. 1977 Cen.u. of Retail Trade. Volume II Geoqraphical Area 
Statistics. Part 3. Horth Dakota-Nyominq. Table 7: 48-50--48-53. 
Bureau of the Census. 1984. 1982 Census of Retail Trade. Volume II Geoqraphical Area 
Statistics. Part 3. Horth Dakota- Nyominq. Table 8: Nash. 44--Nash. 47 • 
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Table A.1.38. Retail Sales in Goldendale, Washington: 1972-1982. 
1972 1977 1982 

Sale. Sale. Sale. 
Number (OOP $) Number (POP $) Numher (OOP $) 

Goldendale 
All Establishments NA SA SA SA 50 7320 
Bldg.Mat •• Hardware NA SA SA SA 3 (D, 
Gen. Merchandise NA SA SA SA 1 (D, 
Food Stores NA SA SA SA 5 (D, 
Auto Dealers NA SA SA SA 5 (D, 
Gasoline Service NA NA SA NA 2 (D, 
Apparel , Accesory NA NA SA NA 3 (D, 
Furniture , Furnishings NA SA NA RA 1 (D, 
Eating and Drinking NA RA NA RA 6 501 
Drug Stores NA NA NA RA 2 (D, 
Miscellaneous Retail RA NA NA NA 5 (D, 

Sales in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 
(D)-Data withheld for reasons of disclosure 
NA-Information not available 

Sources: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Are. Statistics. 
Part 3. North Dakota-Wyoming. Table 6: 48-44--48-49. 
Bureau of the Census. 1980. 1977 Census· of Retail Trade. Volume II Geoqraphical Are. 
Statistics. Part 3. North Dakota-Wyoming. Table 7: 48-50--48-53. 
Bureau of the Census. 1984. 1982 Census of Retail Trade. Volume II Geoqraphical Area 
Statistics. Part 3. North Dakota- Wyoming. Table 8: Wash.44--Wash.47. 
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Table A.1.39. Total Personal Income in Wasco County, Oregon: 1970-1982. 

• Chanqe 
tOOO 1970 $) 1970 1975 1980 ]9B2 197Q-82 

Total Earninqs 52647 63301. 69856 60512 15.0 
Soc. Security Adjustment -2268 -3313 -3856 -3747 
Residence Adjustment 3345 -3248 3829 1632 
Net Earninqs 53724 63237 69829 58397 8.8 
Dividends.Interest. Rent 10889 13835 17140 21331 95.4 
Transfer Payments 8367 14136 15246 17742 110.7 
Total Personal Income 72980 91208 102215 97470 33.' 
Per Capita Income 3608 4488 4693 ~339 20.3 

As • of State 97.0 108.7 107.1 105.4 

Sources: Bureau of Economic Analysis. Jpsa1 Are. persona1 Insome . 1969- 19'4 Volume 4: Western 
State. By Major Source for Counties and SMSAs. June 1976. 
Bureau of Economic Analy.is. J·gC,1 Are. pe rSOn,1 Income 19'5-80. Rocky Mountain 
Reqion and Western Reqion. June 1982. 
Bureau of Economic Analysi.. Loc,) Are, perSOn,l Tnsome 1977-1982 • Rocky Mountain 
Reqion and Far We.t Reqion, June 1984 
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Table A.1.40. Personal Income by Major Sources for Wasco County, Oreqon: 
1970-1982. 

By Industrial 
Sector 

WASCO c:otJNTY 
Total Labor , Proprietor Income 
Farm 
Nonfarm 
Private 

Ac;ric. ser •• Forest. , Fish. 
Mininc; 
Contract Construction 
Manufacturinc; 

Nondurable Gooda 
Durable C:ooda 

Transport. , Public Utiliti.s 
Nbol.sale Trade** 
Retail Trade 
rin •• Insur. , Real Estate 
servic.s 

<:overnment 
Federal. Civilian 
Federal. Military 
State , Local 

1970 
(SooO) 

52647 
5826 

46821 
35843 

(D) 
(L) 

3303 
11051 

!fA 
RA 

4184 
8991 

RA 
1311 

(D) 
10978 

3802 
249 

6927 

1975 
($000) 

63301 
9632 

53669 
41085 

455 
139 

3524 
11458 

1530 
9928 
4394 
2437 
8298 
1270 
9110 

12584 
4032 

178 
8373 

1980 
($000) 

104522 
9702 

60981 
48489 

(D) 
(D) 

3885 
17126 

1941 
15184 

4312 
2344 
8516 
1708 
9816 

12492 
4068 

135 
8289 

1982 
($000) 

97470 
6047 

54465 
41907 

(D) 
(D) 

2307 
1414.9. 

2070 
12079 

3654 
2174 
7471 
1462 
9997 

12558 
4283 

130 
8145 

, Chanc;e 
197Q-82 

85.1 
3.8 

16.3 
16.9 
--.-
-.-

-30.2 
28.1 

.. _-.-
-.-

-12.7 
--.-
-.-
11.5 
--.-
14.4 
12.7 

-47.8. 
17.6 

Income in 1975. 1980. and 1982 are deflated to 1970 dollars accordinc; to the Consumer Price 
Index 
(D)-Data withheld for reasons of disclosure 
!fA-Information not available 

(L)-Less than $10.000 in income 

**-Incom. for both the wholesale and retail trade sectors are combined for 1970 only 

Sources: Bureau of Economic Analysis. t.OCal Area perSOnal InCOme 19fi9-1974 Volume 4: Western 
States By Major Source for Counties and SMSAs, June. 1976. 
Bureau of Economic Analysis, L,"u:11 !;r:IUI 21taaoll IDcam8 1915-1980, Rocky Mountain 
Rec;ion and Western Rec;ion. June, 1982. 
Bureau of Economic Analysis. LgCll !;r: •• :e.Z:lgCll Ios:gm •• 1911-198Z. Rocky Mountain 
Rec;ion and Western Rec;ion, June, 1984. 
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Table A.1.4l. Employment By Place of Work in Wasco County, Oreqon: 1970-1982 

Employment By Type and Broad Industrial Sources 
1970 1975 1977 1980 1982 

Total Employ., Wasco County 8223 9222 9474 10471 9990 
Number of Proprietors 1404 1394 1456 1691 1749 
Farm Proprietors 678 643 639 746 766 
Non-Farm Proprietors 726 751 817 945 983 

Total Waqe Employment 6819 7828 8018 8780 8241 
Farm 796 858 8018 8780 8241 
Nonr.Farm. 6023 6970 7063 7921 7389 

Private 4325 5123 5311 6001 5631 
Aq. Services. For. , Other 48 49 CD' CD' CD' 
Mininq 0 CL' CD' CD' CD' 
Contract Construction 238 237 224 263 198 
Manufacturinq 1202 1163 1201 1455 1261 
Non-Durable Manufacturinq 279 229 226 335 366 
Durable Manufacturinq 923 934 975 1120 895 
Transport. , PUblic Utilities 420 398 363 368 313 
Wholesale Trade 89 263 218 271 265 
Retail Trade 1214 1368 1403 1607 1528 
Finance. Ins. , Real Estate 134 176 19. 214 207 
Services 980 1461 1601 1685 1710 

Government 1698 1847 175l 1920 1758 
rederal, Civilian 338 381 373 411 419 
rederal, Military 132 123 92 95 73 
State and Local 1228 1343 1287 1414 1266 

(0)- Data withheld for reasons of disclosure 
(Ll-Less than ten employees 

Source: Bureau of Economic Analysis, Reqional Economic Information Service,Table 25. ApJ 

1984. 
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Table A.1.42. Retail Sales in Wasco County, Oreqon: 1972-1982. 

1972 1977 1982 
Sales Sale. Sales 

'limber '000 $' Number (000 $) Number (000 $) 

All Establishments 244 55919 235 61165 240 52566 
Bldg.Mat •• Hardware 14 3030 16 4185 10 2943 
(;en. Merchandise 7 3243 4 (0' 3 (0' 
Food Stores 25 11126 26 10588 21 8843 
Auto Dealers 17 15574 17 18174 14 11580 
Gasoline Service 30 4110 28 4454 14 3530 
Apparel , Accesory 13 1723 18 3849 16 2926 
Furniture , Furnishings 20 2799 21 2844 16 1512 
Eating and Drinking 50 5899 42 5579 40 .. 5520 
Drug Stores 7 3769 7 CD' 6 (0' 
Miscellaneous Retail 61 4646 56 5248 31 4229 

Sales in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 
(D'-Data withheld for reasons of disclosure 
Sources: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statistics. 

Part 3. North DaJcota-Wyoming. Table 6: 38-34-38-37. 
Bureau of the Census. 1980. 1977 Census of aetail Trade. Volume II Geographical Area 
Statistics. Part 3. North DaJcota-Wyoming. Table 7: 3.8-38--38-41. 
Bureau of the Census, 1984. 1982 Census of aetail Trade. Volume II Geographical Are. 
statistics. Part 3. North DaJcota- Wyoming. Table 8: Oreg.-36--0reg.-39. 
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Table A.1. 43. Retail Sales in the City of The Dalles, Oregon: 1972-1982. 

1972 1977 1982 
Sales Sales Sales 

Number '000 $) Number '000 $) Numper (ogg $) 

the Dalles 
All Establishments 205 53096 200 58605 207 50940 
Bldq.Mat •• aardware 11 (D) 12 3492 8 (D) 
Gen. Merchandise 5 (D) 3 (D) 2 (D) 
Food Stores 18 10540 17 9845 17 8322 
Auto Dealers 15 (D) 17 18174 14 11580 
Gasoline Service 24 3671 23 4170 12 (D) 
Apparel , Accesory 13 1723 18 3849 16 2926 
Furniture , Furnishinqs 20 2799 21 2844 16 1512 

. Eatinq and Drinkinq 36 5374 32 5088 32 
.. 
5209 

Druq Stores S (D) 6 (D) 5 (D) 
Miscellaneous ~tail 57 4567 51 (D) 30 (D) 

Sales in 1977 and 1982 are deflated to 1972 dollars accordinq to the Consumer Price Index. 
(D)-Data withheld for reasons of disclosure 

Sources: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statistics. 
Part 3. North Dakota-Wyom1nq. Table 6: 38-34--38-37. 
Bureau of the Census. 1980. 1977 Census of Retail Trade. Volume II Geoqraphical Area 
Statistics. Part 3. North Dakota-Wyom1nq. Table 7: 38-38--38-41. 
Bureau of the Census, 1984. 1982 Census of Retail Trade. Volume II Geoqraphical Area 
Statistics. Part 3. North Dakota- Wyominq. Table 8: Oreq.-36--oreq.-39. 
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Table A.1.44. Total Personal Income in Pierce County, Washington: 1970-1982. 

• Change 
'000 ' 970 $) 1970 ] 975 , 9'0 1982 '970-8Z 

Total Earnings 1299876 1239286 1364613 1307031 0.5 
Soc. Security Adjustment -41624 -75201 -79847 -84148 
Residence Adjustment 65247 80555 222983 174960 
Net Earnings 1323499 1244640 1507748 1396942 5.6 
Dividends.Intere.t. Rent 170060 203261 285495 327633 92.6 
Transfer Payments 186753 309464 341163 378413 102.1 
Total Personal Income 1680312 1757365 2134406 2102989 25.2 
Per Capita Income 4083 4068 4385 4121 0.9 

As • of State 100.7 90.8 89.8 89.3 

Sources: Bureau of Economic Analysis. Loeal Area PerIOo,) Tneome ]969-1974 Volume 4: ... tern 
States By Major Source tor Counties and SNSAs. June 1976. 
Bureau of Economic Analysis. Loeal Area PerlOn.l TnsOma· 19'5- 8°. Rocky Mountain 
Region and Western Region. June 1982. 
Bureau ot Economic Analysis. Local Are. PerlOn.l Tnsoma. 1917-1 982. Rocky Mountain 
Region and Far west Region. Juna 1984. 
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Table A.104S. Personal Income by Major Sources for Pierce County, 
Washington: 1970-1982. 

By Industrial 
Sector 

PIERCE COOHTY 
Total Labor , Proprietor Income 
Farm 
Nonfarm 
Private 

Agric. Ser., Forest. , Fish. 
Mining 
Contract Construction 
Manufacturing 

Nondurable Goods 
Durable Goocb 

Transport. , Public Otilities 
Mholesale Trade** 
Retail Trade 
Fin., Insur. , Real.Estate 
Services 

Government 
Federal, Civilian 
Federal, Military 
State' Local 

1970 
1$000' 

1299876 
10084 

1289792 
723853 

4098 
1158 

67438 
196311 

NA 
NA 

63045 
177072 

NA 
56889 

157842 
565939 

94763 
334945 
136231 

1975 
1$000' 

1239286 
10500 

1228786 
772894 

4192 
1529 

70294 
217533 

. 77705 
139828 

61446 
66524 

135385 
42942 

173047 
455892 

91994 
209357 
154542 

1980 
($000) 

2116694 
10011 

1333762 
905705 

5396 
2044 

86754 
.235974 

82614 
153361 

74393 
79374 

138121 
61162 

222487 
428057 

87571 
164367 
176119 

1982 
(SOOO) 

2102879 
11443 

1295588 
843979 

4475 
1722 

71497 
232024 

74199 
157824 

70656 
74999 

127927 
52563 

208116 
451609 

87668 
194631 
169310 

• Change 
1970-82 

61.8 
13.5 
0.4 

16.6 
9.2 

48.7 
6.0 

18.2 
-.-
--.-
12.1 
--.-
-.-
-7.6 
31.9 

-20.2 
-7.5 

-41.9 
24.3 

Income in 1975, 1980, and 1982 are deflated to 1970 dollars according to the Consumer Price 
Index 
(D)-Data withheld for reasons of disclosure (L)-Less than $10,000 in income 
NA-Information not available 
**-Income for both the wholesale and ratail trade sectors are combined for 1970 only 

Sources: Bureau of Economic Analysis, J·oc" Area PerSOna 1 Income 19fi9-J974 Volume 4: Western 
States By Major Source for Counties and SMSAs, June, 1976. 
Bureau of Economic Analysis, LOC" At •• perSOn• ' InCOme 1975-1980, Rocky Mountain 
Region and Western Region, June, 1982. 
Bureau of Economic Analysis, J.ocal Area PerSOnal Income. 1977-1982, Rocky Mountain 
Region and We.tern Region, June, 1984. 
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Table A. 1. 46 • Employment By Place of Work in Pierce County, Washington: 
1970-1982. 

Employment By Type and Broad Industrial Sources 
197Q ] 97S 1977 1980 '982 

Total Employment, Pierce County 180406 168536 177272 190815 195046 
Number of Proprietors 10716 11714 12967 14862 15461 
Farm Proprietors 1431 1199 1231 1372 1405 
Non-Farm Proprietors 9285 10515 11736 13490 .. 14056 

Total Wage Employment 169690 156822 164305 175953 179585 
Farm 1069 1179 1071 1235· 1310 
Non-Farm 168621 155643 163234 174718 178275 

Private 83901 90526 99184 110377 109362 
Ag. services, For. , Other 543 608 705 848 825 
Mining 103 116 128 135 11' 
Contract Construction 5561 5688 6726 7404 6247 
Manufacturing 19653 20410 20486 21915 21852 
Non-Durable Manufacturing 7975 7741 7952 8240 7823 
Durable Manufacturing 11678 12669 12534 13175 14029 
Transport. , Public Utilities 6372 5629 5956 1775 6640 
Wholesale Trade 4830 5945 6885 7526 7618 
Retail Trade 18871 21585 23191 25890 26048 
Finance, Ins. , Real Estate 63112 5707 6269 7302 6982 
Services 21586 24838 28838 32582 33034 

Government 84720 65117 64050 64341 68913 
Federal, Civilian 11656 9938 9413 9754 10187 
Federal, Military 52292 31471 31338 29325 35180 
State and Local 20772 23708 23299 25262 23546 

(D)- Data withheld for reasons of disclosure 
(L)-Lass than ten employees 

Source: Bureau of Economic Analysis, Regional Economic Information Service,Table 25, April, 
1984. 
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Table A.1.47. Retail Sales in Pierce County, Washington: 1972-1982. 
1972 1977 1982 

Sales Sale. Sale. 
Number '000 $) NlImber '000 $) Number '000 $) 

Pierce County 
All Establishments 3212 805992 3180 992503 3771 919308 
Bldq.Mat.,Bardware 153 32418 174 56337 126 59120 
Gen. Merchandise 47 124522 42 139914 34 113088 
Food Stores 318 162519 370 190259 326 198716 
Auto Dealers 256 167208 303 226063 206 167365 
Gasoline Service 398 63169 327 77116 242 88020 
Apparel , Accesory 141 32455 144 (D) 158 36434 
Furniture , Furnishings 220 41245 309 52725 200 37030 
Eating and Drinking 626 74501 599 89945 616 94914 
Drug Stores 76 26880 70 (D) 78 30=730 
Hiscallaneou, Retail 977 81075 842 87533 4&6 77592 

Sale. in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 
(D)-Data withheld for reasons of disclo.ure 

Sources: Bureau of the Census, 1976. 1972 Census of Retail Trade. Volume II Area Statistic •• 
Part 3. North Dakota-wyoming. Table 6: 48-44--48-49. 
Bureau of the Census, 1980. 1977 Census of Retail Trade. Volume II Geographical Area 
Statistics. Part 3, North Dakota-Wyoming, Table 7: 48-50--48-53. 
Bureau of the Census, 1984. 1982 Census of Retail Trade. Volume II Geographical Area 
Statistics. Part 3, North Dakota- Wyoming. Table 8: Wash.44--Wash.47. 
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Table A.l.48. Retail Sales in Tacoma, Washington: 1972-1982. 

NlImber 

TacollUl 
All Establishments 1467 
Bldq.Mat •• Bardware 44 
Gen. Merchandise 19 
Food Stores 138 
Auto Dealers 107 
Gasoline Service 172 
Apparel , Accesory 87 
Furniture 'Furnishings 102 
Eating and Drinking 337 
Drug Stores 39 
Miscellaneous Retail 422 

1972 
Sales 

(000 $) 

439471 
7972 

(D, 
72964 
96917 
27380 
22177 
22462 
40050 
14666 

(D, 

1977 
Sales 

Number 

1313 
48 
17 

127 
130 
129 

81 
124 
297 

33 
327 

'000 $) 

506109 
(D) 
(D, 

70385 
134165 

31093 
28725 
25897 
44402 
15622 
39928 

Number 

1982 
Sal.s 

1436 
30 
lS 

110 
96 
99 
84 
89 

294 
38 

188 

(000 $) 

453256 
14424 
88427 
71362 
92807 
40836 
23852 
20523-

4-&4252 
13708-
36113 

Sales in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 
(D)-Data withheld for reasons of disclosure 

Sources: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statistics. 
Part 3. North Dakota-Wyoming. Table 6: 48-44--48-49. 
Bureau of the Census. 1980. 1977 Census of Retail Trade. Volume II Geographical Area 
Statistics. Part 3. North Dakota-Wyoming. Table 7: 48-50--48-53. 
Bureau of the Census. 1984. 1982 Census of Retail Trade. Volume II Geographical Area 
Statistics. Part 3. North Dakota- Wyoming. Table 8: Wash.44--Wash.47. 
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Table A.1.49. Total Personal Income in Whatcom County, Washington: 1970-1982. 

• Change 
(000 ] 970 $) 1970 ] 975 U8a 1982 1970-82 

Total Earnings 231684 272905 319201 284786 22.8 
Soc. Security Adjustment -&941 -16312 -17194 -11381 
Residence Adjustment 422 -1115 -1137 -4375 
Net Earnings 233165 255478 300870 271781 16.7 
Dividends,Interest, Rent 46604 52853 80054 89221 89.4 
Transfer Payments 34609 58786 62672 680187 98.0 
Total Personal Income 304378 367217 443596 429489 41.1 
Per Capita Incom. 3710 3935 4148 3899 5.1 

As • of State 91.5 87.8 85.0 84.5 

Sources: Bureau of Economic Analysis, IQC.l area Personal InCome 1969-]971 Volume 4: Western 
States By Major Source for Counties and SMSAs, June 1976. 
Bureau of Economic Analysis, Local are. perIanal Income. 1975-80, Rocky Mountain 
Region and Western Region, June 1982. 
Bureau of Economic Analysis, I·oea l are, Personal InCome ]977-]982. Rocky Mountain 
Region and Far W.st Region, June 1984. 
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Table A.1.S0. Personal Income by Major Sources for Whatcom County, 
Washington: 1970-1982. 

By Industrial 
Sector 

WRATCOM COONTY 
Total Labor , Proprietor Income 
Farm 
Nonfarm 
Private 

AC,Jric. Ser •• Forest. , Fish. 
MininCJ 
Contract Construction 
ManufacturinCJ 

Nondurable Goods 
Durable Gooda 

Transport. , Public Otilities 
Wholesale Trade·* 
Retail Trade 
rin •• Insur. , Real !atate 
Services 

Government 
Federal. Civilian 
Federal. Military 
State , Local 

1970 
'$OOQ' 

231684 
19214 

212470 
171532 

(D) 
(D) 

23924 
57461 

NA 
NA 

15790 
36463 

RA 
6063 

28075 
40938 

6259 
3501 

31178 

1975 
($000' 

272905 
18986 

253919 
208981 

4386 
584 

22743 
71794 
37064 
34730 
19084 

9740 
35494 

7807 
37350 
44938 

4065 
2470 

38403 

1980 
($000) 

433059 
14192 

294920 
247801 

4903 
1118 

25373 
84118 
44001 
40117. 
22427 
11644 
38649 
11033 
48537 
47119 

4332 
626 

42161 

1982 
($000) 

429489 
23159 

261627 
216858 

3970 
819 

18398 
7871~ 

42030 
'36682 
16371 
10288 
35214 

9777 
43309 
44768 

4133 
1661 

38974 

" ChanCJe 
19'0-82 

85.4 
20.5 
23.1 
26.4 
--.--.-

-23.1 
37.0 
--.-
-.-
3.7 

--.-
--.-
61.3 
54.3 

9.4 
-34.0 
-52.6 

25.0 

Income in 1975, 1980, and 1982 are deflated to 1970 dollars accordinCJ to the Consumer Price 
Index 
(D)-Data withheld for reasons of disclosure (L)-Less than $10.000 in income 
NA-Information not available 
**-Income tor both the wholesale and retail trade sectors are combined for 1970 only 

Sources: Bureau of Economic Analysis, T·gC') Area penOna' InCOme 1969-] 974 Volume 4: Western 
States By Major Source for Counties and SMSAs, June, 1976. 
Bureau of Economic Analysis, LOCAl Area perlon.l Income, 1975-1980, Rocky Mountain 
R8C)ion and Western ReCJion. June, 1982. 
Bureau of Economic Analysis, Local Area perlon. l InCOme. 1977-1982, Rocky Mountain 
R8C)ion and Western ReCJion. June, 1984. 
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Table A.1.51. Employment By Place of Work in Whatcom County, Washington: 
1970-1982. 

Employment By Type and Broad Industrial Sources 
197Q 1975 1977 1980 19HZ 

Total Employment. Whatcom County 32359 37438 41413 44997 44122 
Number ot Proprietors 5315 5138 5637 6472 6702 
Farm Proprietors 2373 1983 2036 2267 2323 
Non-Farm Proprietors 2942 3155 3601 4203 4379 

Total Waqe Employment 27044 32300 35836 38525 37420 
Farm 806. 1036 940 1084··' 1151 
Non-Farm 26238 31264 34896- 37441 36269 

Private 20314 24597 28482 30554 29085 
Aq. Services. For. , Other 288 348 384 432 427 
Min1nq 65 57 84 117 90 
Contract Construction 1964 1844 2238 2070 1579 
Manufacturinq 5712 6395 6713 7230 6925 
Non-Durable Manufacturinq 2821 3365 3599 3807 3761 
Durable Manutacturinq 2891 3030 3114 3807 3769 
Transport. , Public Utilities 1586 1795 1810 2060 1542 
Wholesale Trade 698 1094 1469 1413 1314 
Retail Trade 4834 5948 7232 7827 7881 
Finance. Ins. , Real Estate 724 1098 1398 1535 It16 
Services 4438 6018 7154 7870 7851 

Government 5924 6667 6414 6887 7184 
Federal. Civilian 349 364 341 464 405 
Federal. Military 858 672 417 446 1030 
State and Local 4717 5631 5650 5977 5749 

(0)- Data withheld tor reasons ot disclosure 
(L)-Less than ten employees 

Source: Bureau ot Economic Analysis. Reqional Economic Intormation Service.Table 25. April. 
1984. 
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Table A.1.S2. Retail Sales in Whatcom County, Washington: 1972-1982. 
1972 1977 1982 

Sales Sales Sales 
lumber lpOO $) Number '000 $' Number lPPP $) 

ifhatcolD County 
All Establishments 894 194411 947 264546 1112 233785 
Bldq.Mat •• Rardware 50 16015 60 (D) 50 17881 
Gen. Merchandise 25 (D) 25 35312 19 26805 
Food Stores 102 44464 116 48669 97 55969 
Auto Dealers 65 32361 69 54413 62 34694 
Gasoline Service 123 15463 84 16050 62 18551 
Apparel , Accesory 60 8790 60 10974 S5 9267 
Furniture , Furnishings 54 9020 82 13679 67 10578 
Eating and Drinking 150 18307 187 29413 207 27725 
Drug Stores 22 (D) 18 (D) 20 8319 
Miscellaneous Retail 243 (D) 246 23178 133 18973 

Sales in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 
(D)-Data withheld for reasons of disclosure 

Sources: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statistics. 
Part 3. North DaJcota-Wyoming. Table 6: 48-44--48-49. 
Bureau of the Census. 1980. 1977 Census of Retail Trade. Volume II Geographical Area 
Statistics. Part 3. North Dakota-Wyoming. Table 7: 48-50--48-53. 
Bureau of the Census. 1984. 1982 Census of Ratail Trade. Volume II Geographical Area 
Statistics. Part 3. North Dakota- Wyoming. Tabla 8: Wash.44--Wash.47. 
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Table A.1. 53. Retail Sales in Ferndale, Washington: 1972-1982. 
1972 1977 1982 

Sales Sales Sales 
Number (000 $) Number (ogo $) Number (gog $) 

Ferndale 
All Establishments NA NA NA NA 14 13868 
Bldq.Mat •• Hardware NA NA NA NA 4 723 
Gen. Merchandise NA SA NA NA 1 (D) 
Food Stores NA NA NA NA 5 (D) 
Auto Dealers NA NA NA NA 3 (D) 
Gasoline Service NA HA NA NA 3 1484 
Apparel , Accesory NA NA HA HA 1 (D) 
Furniture , Furnishinqs NA NA ,NA HA 1 (D) 
Eatinq and Drinkinq NA NA HA HA 13 1312 
Druq Stores NA NA NA NA 1 (D) 
Miscellaneous Retail NA NA NA NA 3 (D) 

Sales in 1971 and 1982 are detlated to 1972 dollars accordinq to the Consumer Price Index. 
(DI-Data withheld tor reasons ot disclosure 
NA- Intormation not available 
Sources: Bureau ot the Census. 1976. 1972 Census ot Retail Trade. Volume II Area Statistics. 

Part 3. Horth Dakota-Wyominq. Table 6: 48-44--48-49. 
Bureau ot the Census. 1980. 1977 Census ot Retail Trade. Volume II Geoqraphical Area 
Statistics. Part 3. Horth Dakota-Wyominq. Table 1: 48-50--48-53. 
Bureau ot the Census. 1984. 1982 Census ot Retail Trade. Volume II Geoqraphical Area 
Statistics. Part 3. North Dakota- Wyominq. Table 8: Wash.44--Wash.47. 
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Table A.loS4. Retail Sales in Bellinqham, Washinqton: 1972-1982. 
1972 1977 1982 

Sales Sales Sales 
Number 'Ogg $) Number '000 $' Rumber (000 $) 

Bellinqham 
All Establishments 544 140065 578 182770 707 164827 
Bldq.Mat •• Bardware 27 10785 28 14868 23 11467 
Gen. Merchandise 14 24910 14 (D) 10 22838 
Food Stores 54 31406 61 30073 46 38062 
Auto Dealers 43 21368 44 30741 44 23546 
Gasoline Service 73 9311 52 9338 38 12274 
Apparel , Accesory 43 7119 43 9211 42 7046 
Furniture , Furnishinqs 39 6316 51 9267 53. (D) 

Eatinq and Drinkinq 93 13050 115. 20448 136 18892 
Druq Stores 14 4385 11 (D) 14. 6929 
Miscellaneous Retail 144 11415 159 18081 90 (D' 

Sales in 1977 and 1982 are detlated to 1972 dollars accordinq to the Consumer Price Index. 
(D)-Data withheld tor reasons ot disclosure 

Sources: Bureau ot the Census. 1976. 1972 Census ot Ratail Trade. Volume II Area Statistics. 
Part 3. North Dakota-Wyominq. Table 6: 48-44--48-49. 
Bureau ot the Census. 1980. 1977 Census ot aetail Trade. Volume II Geoqraphical Are. 
Statistics. Part 3. North Dakota-Nyominq. Table 7: 48-50--48-53. 
Bureau ot the Census. 1984. 1982 Census ot aetail Trade. Volume II Geoqraph!cal Area 
Statistics. Part 3. North Dakota- Nyominq. Table 8: Wash.44--Nash.47. 
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Table A.l. 55. Total Personal Income in Chelan County, Washington: 1970-1982. 

t Change 
(000 197Q $) 197Q 1975 198Q 1982 19JQ-S2 

Total Earnings 133385 162806 177862 156833 17.5 
Soc. Security Adjustment -5531 -9097 -9016 -9188 
Residence Adjustment -14684 -19503 -22203 -19.347 
Net Earnings 113170 134206 14-6643 128298 13.3 
Dividends,Interest, Rent 26025 28416 39619 45894 76.5 
Transfer Payments 21970 33086 38150 40109 82.3 
Total Personal Income 161165 195707 224412 214301 32.9 
Per Capita Income 3893 4743 4969 4614 18.5 

As t of State 96.0 105.8 101.8 100.0 

Sources: Bureau of Economic Analysis, LOS') Are. Perlon.l Tnsome 1969-1974 Volume 4: We.tern 
States By Major Source for Counties and SMSAs, June 1976. 
Bureau of Economic Analyd., T,OS"] Arei' peTlon,] Tnsome J 975-8Q, Roclcy Mountain 
Region and Western Region, June 1982. 
Bureau of Economic Analysis, T·OS') Are, penon,] Tncrnne J 977-] 982 , RocJcy Mountain 
Region and Far West Region, June 1984. 
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Taqle A. 1. 56 .- Total Personal Income in Douqlas County, Washinqton: 1970-1982. 

, Chanqe 
(000 1970 $) 1970 1975 1980 1982 1970-82 

Total Earnings 25797 48568 41687 36069 39.9 
Soc. Security Adjustment -1012 -1696 -1885 -1813 
Residence Adjustment 15051 18676 21115 18909 
Net Earnings 39836 65547 60917 53165 33.7 
Dividends.Interest. Rent 7726 10&42 15051 17271 123.4 
Transfer Payments 5228 9514 11997 12450 138.0 
Total Personal Income 52791 85703 87965 82886 57.0 
Per Capita Income 3141 4395 3963 3625 15.4 

As , of State 77.5 98.1 81.2 78.6 

Sources: Bureau of Economic Analysis. Los.l Are. 2erlon.l Insome 1969-1974 Volume 4: Western 
States By Major Source tor Counties and SMSAs. June 1976. 
Bureau of Economic Analysis. J·gca l area Perlonal Income 1975-80, Rocky Mountain 
Region and Western Region. June 1982. 
Bureau of Economic Analysis, Local Area-perlgn.l Insome 1977-1982. Rocky Mountain 
Region and Far West Region. June 1984. 
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Table A.1.S7. Personal Income by Major Sources for Chelan County, 
Washington: 1970-1982. 

By Industrial 1970 1975 1980 1982 , Chanqe 
SactQJ: laaaa) laaaa) I saa~ll laaaa) ] 91a-82 

CHELAN COOHTY 
Total Labor , Proprietor Income 133385 162806 214150 214301 60.7 
Farm 13485 23795 18753 20515 52.1 
Nonfarm 119900 139010 150573 136318 13.7 
Private 93925 110245 120974 108266 15.3 

A9ric. Ser.. Forest. , Fish. (D) 2254 4723 4360 --.-
Mininq (D) 227 (D) (D) --.-
Contract Construction 6867 9681 9863 6910 0.6 
Manufacturinq 23660 27246 29565 23922 1.1 

Nondurable Goods HA 7655 7~99 7561 . --.-
Durable Goods HA 19591 21566 16361 --.-

Transport. , Public Otilities 3646 6498 7170 6910 89.5 
Wholesale Trade** 30444 17675 (D) (D) --.-
Retail Trade RA 18854 18190 16525 --.-
Fin •• Insur. , Real Estate 4797 4816 7100 6072 26.6 
Service. 19793 22993 27232 25831 30.3 

Government 25975 28765 29599 28053 8.0 
Federal. Civilian 6590 6965 6303 5995 -9.0 
Federal. Military 817 377 300 724 -11.4 
State , Local 18568 21424 22997 21334 14.9 

Income in 1975. 1980. and 1982 are deflated to 1970 dollars according to the Consumer Price 
Index 
(Dl-Data withheld for reasons of disclosure (Ll-Less than $10,000 in income 
NA-Information not available 
**-Income for both the wholesale and'retail trade sectors are combined for 1970 only 

Sources: Bureau of Economic Analysis. I·OCa1 Area Pergo"a' InCOme ]969-1911 Volume 4: Western 
States By Major Source for Counties and SMSAs. June, 1976. 
Bureau of Economic Analysis. Local Area Personal Income. 1975-1980. Rocky Mountain 
Reqion and Western Region. June. 1982. 
Bureau of Economic Analysis. Local Area Pergona1 Insgme. 1977-1982. Rocky Mountain 
Raqion and Western Reqion. June. 1984. 
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Table A.1.S8. Personal Income by Major Sources for Douglas County, 
Washington: 1970-1982. 

By Industrial 1970 1975 1980 1982 , Change 
S8ct'U: 'Seg£1! 'SggC! 'SggO) ,aCgC] 1 !lQ-B2 

DOOGLAS COUNTY 
Total Labor , Proprietor Income 25797 48568 85244 82886 221.3 
Farm 5627 23595 9184 10071 79.0 
Nonfarm 20170 24973 29781 25998 28.9 
Private 13970 17464 20992 17012 21.2 

Agric. Ser., Forest. , Fish. (D) 1749 1857 1829 --.-
Mining (D) 141 (D) (I.) --.-
Contract Construction· 2772 4382 4475 2250 -18.8 
Manufacturing (D) 2019 2207 1684 --.-

Nondurable Goods NA 95 41 fi6 -.-
Durable GoocW NA 1925 2166 1618 --.-

Transport. , Public otilities 1360 1656 1321 1215 -10.7 
Wholesale Trade** 2945 791 (D) 1562 --.-
Retail Trade NA 3446 5009 4663 --.-
Fin., Insur. , Real htate 631 367 724 645 2.2 
Services 2854 2912 3545 3149 10.3 

Government 6200 7508 8789 8985 44.9 
Federal, Civilian 1249 1310 1437 1257 0.6 
Federal, Military 285 133 124 350 22.8 
State , Local 4666 6065 7228 7379 58.1 

Income in 1975, 1980, and 1982 are deflated to 1970 dollars accordin9 to the Consumer Price 
Index 
(D)-Data withheld for reasons of disclosure (L)-I.e.s than $10,000 in income 
NA-Information not available 
**-Income for both the wholesale and retail trade sectors are combined for 1970 only 

Sources: Bureau of Economic Analysi., J'OS,l are, per,oo,l InCOme 1969-1974 Volume 4: Western 
State. By Major Source for Counties and SMSA., June, 1976. 
Bureau of Economic Analysis, Losal area 2.'I£:IDI1 lucama. U2:2-19Bg, Rocley Mountain 
Region and We.tern Re9ion, June, 1982. 
Bureau of Economic Analysi., I.gS:ll 6tll. 211 z: a S:UJ I 1 Ias:gmll. U22-19B2, Rocley Mountain 
Region and We.tern Re9ion, June, 1984. 
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Table A.1.S9. Employment By Place of Work in Chelan County, Washington: 
1970-1982. 

Employment By Type and Broad Industrial Sources 
1970 1975 1971 1980 

Total Employment. Chelan County 21762 24282 26474 27421 
Number of Proprietors 3113 3232 3391 3798 
Farm Proprietors 1591 1595 1638 1824 
Non-Farm Proprietors 1522 1637 1753 1974 

Total Wage Employment 18649 21050 23083 23628 
Farm 2295 2635 2392 ·2758·· 
Non-Farm 16354 18415 20691 20865 

Private 12547 14442 16808 16754 
A9. Services. For. , Other 238 273 CD) 959 
Mining 29 30 CD) CD) 
Contract Construction 559 713 1527 797 
Manufacturing 2599 2813 2842 2705 
Non-Durable Manufacturing 955 1089 1098 1049 
Durable Manufacturing 1644 1724 1744 1656-
Transport. , Public tJtil1ties 702 660 655 768 
Whole.ale Trade 2137 2596 2899 (D) 
Retail Trade 2745 3187 3582 3600 
Finance. Ins. , Real Estate 600 697 811 1005 
Services 2938 3473 3967 4298 

Government 3807 3973 3883 4111 
Federal. Civilian 726 654 728 688 
Federal. Military 218 205 185 191 
State and Local 2863 3114 2970 3232 

(D)- Data withheld tor reasons ot disclosure 
(L)-Less than ten employees 

1982 

27354 
3925 
1868 
2057 

23429 
2925 

20504 
16400 

947 
(D) 
642 

2232 
969 

1263 
738 
(D, 

3658 
906 

4401 
4104 

620 
439 

3045 

Source: Bureau of Economic Analysis. Regional Economic Information Service. Table 25. April. 
1984. 
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Table A.1.60. Retail Sales in Chelan County, Washinqton: 1972-1982. 

1972 1977 1982 
Sales Sales Sal.es 

Number '000 $) Nnmber (000 $) H1Imber (000 $) 

Chelan County 
All Establishments 562 120677 556 140059 624 111724 
Bldq.Mat •• Bardware 22 (D) 33 (D) 25 8426 
Gen. Merchandise 19 15813 17 15821 12 10467 
Food Stores 74 26756 68 29367 48 25230 
Auto Dealers 42 21584 43 29739 39 20511 
Gasoline Service 93 11966 50 10112 41 8970 
Apparel , Accesory 39 5591 33 CD) 40 4272 
Furniture , Furnishinqs 21 3541 37 4373 29 4048 
Eatinq and Dr~nkinq 108 11631 110 12763 105 10854 
Druq Stores 1" CD) 14 CD)' 15 5456 
Miscellaneous Retail 128 8801 151 10226 81 10122 

Sales in 1977 and 1982 are deflated to 1972 dollars accordinq to the Consumer Price Index. 
CD)-Data withheld for reasons of disclosure 

Sources: Bureau of the Census. 1976. 1972 Census of Retail. rraOe. Vol.ume II Are. statistics. 
Part 3. North Dakota-Wyominq. rable 6: 48-44-48-49. 
Bureau of the Census, 1980. 1977 Census of Retail rrade. Volume II Geoqraphical. Area 
Statistics. Part 3. North Dakota-Wyominq. rable 7: 48-50--48-53. 
Bureau of the Census, 1984. 1982 Census of Retail rrade. Volume II Geoqraphical Area 
Statistics. Part 3. North Dakota- Wyominq. Table 8: Wash.44--Wash.47. 
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Table A.1.61. Retail Sales in Wenatchee, Washing-ton. 1972-1982. 

1912 1911 1982 
Sales Sales Sales 

Number (000 $) Number (000 $) Number 1000 $) 

Wenatchee 
All Establishments 351 ·82028 313 86978 314 17316 
Bldg.Mat •• Hardware 9 2170 11 7031 12 3536 
Gen. Merchandise 12 12509 9 (D) 8 (D) 
Food Stores 41 15322 33 16326 21 12654 
Auto Dealers 26 15698 23 21270 29 17962 
Gasoline Service 64 9036 21 4561 26 6014 
Apparel" , Acceso~y 31 4815 25 (D) " 30 3755 
Furniture , Furnishings 16 2544 32 33.42 22 (D) 
Eating and Drinking. 57 7366 S4 7699 61 7512 
Drug Stores 9 5202 8 (D) 8 4499 
Miscellaneous Retail 92 6766 91 7542 51 7435 

Sales in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 
(D)-Data withheld for reasons of disclosure 

Sources: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statistics. 
Part 3. North Dakota-Wyoming. Table 6: 48-44--48-49. 
Bureau of the Census. 1980. 1977 Census of aetail Trade. Volume II Geographical Area 
Statistics. Part 3. North Dakota-Wyoming. Table 7: 48-50--48-53. 
Bureau of the Census. 1984. 1982 Census of aetail Trade. Volume II Geographical Area 
Statistics. Part 3. North Dakota- Wyoming. Table 8: Wash.44--Wash.41. 
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Table A.1. 62. Retail Sales in Douglas County, Washington: 1972-1982. 

1972 1977 1982 
Sales Sales Sal.es 

Number 1000 $) Number lOOp $) Numper '000 $) 

Douql.as County 
All Establishments 126 15966 132 32780 172 33284 
Bldq.Mat •• Hardware 9 423 12 2386 8 2039 
Gen. Merchandise 2 (D) 2 (D) 1 (D) 
Food Stores 15 6808 17 10582 16 13016 
Auto Dealers 10 2738 11 4034 5 2454 
Gasoline Service 15 1412 12 (D) 7 1104 
Apparel , Accesory 7 399 9 1497 9 2152 
Furniture , Furnishinqs 4 (D) 9 1497 9 2152 
Eatinq and Drinkinq 26 2117 22 2403 37 '"3557 
Druq Stores 3 620- 4" CD) 5 1881 
Miscell.aneous Retail. 35 1070 34 1632 17 (D) 

Sales in 1977 and 1982 are deflated to 1972 dollars accordinq to the Consumer Price Index. 
(D)-Data withheld for reasons of disclosure 

Sources: Bureau of the Census. 1976. 1972 Census of Retail. Trade. Volume II Area Statistics. 
Part 3. North Dakota-Wyominq. Table 6: 48-44--48-49. 
Bureau of the Census. 1980. 1977 Census of Retail. Trade. Volume II Geoqraphical Area 
Statistics. Part 3. North Dakota-Wyominq. Table 7: 48-50--48-53. 
Bureau of the Cansus. 1984. 1982 Cansus of Retail Trade. vol.ume II Gaoqraphical Area 
Statistics. Part 3. North Dakota-Wyominq. Table 8: W.sh.44--Wash.47. 
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Table I".l. 63. Total Personal Income in Spokane County, Washington: 1970-1982. 

, Chanqe 
(000 1979 $) 1979 1975 1980 1982 1970-82 

Total Earninqs 810657 926499 1084107 955441 17.8 
Soc. security Adjustment -33549 -57963 -62805 -65524 
Residence Adjustment -20716 -25110 -32344 - 28134 
Net Earninqs 756392 843426 988958 864183 14 .3 
Dividends.Interest. Rent 180493 182074 237796 268036 48.9 
Transfer Payments 130051 206000 225347 250288 92.3 
Total Personal Income 1066936 1231500 1452101 1382507 29.0 
Per Capita Income 3707 3957 4238 3958 6.8 

As , of State U.5 93.5 94.6 81.1 

Sources: Bureau of Economic Analysis. r.ocal area PeraOnal Income 1969-1974 Volume 4: Western 
States By Major Source for Counties and SMSAs. June 1976. 
Bureau of Economic Analysis. Local Area peraonal InCOme 1975-89. Rocky Mountain 
Reqion and Western Reqion. June 1982. 
Bureau of Economic Analysis. r.ocal area PeraOna1 InCOme 1977-1982. Rocky Mountain 
Reqion and Far West Reqion. June 1984. 
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Table A.1.64. Personal Income by Major Sources for Spokane County, 
Washington: 1970-1982. 

By Industrial 1970 
Sestor "QOO' 

SPOKANE COUNTY 
Total Labor , Proprietor Income 810657 
Farm 15906 
Nonfarm 794751 
Private 626567 

Aqric. Ser •• Forest. , Fish. 1643 
Mininq 1699 
Contract Construction 58195 
Manufacturinq 121337 

Nondurable· Goods NA 
Durable Goods ,A 

Transport. , Public Utilities 74241 
Wholesale Trade-- 173567 
Retail Trade RA 
Fin •• Insur. , Real Estate 47621 
Services 148264 

Government 168184 
Federal. Civilian 36854 
Federal. Military 36779 
State , Local 94551 

1975 
(SOOOI 

926499 
33911 

892588 
705479 

1821 
1209 

68829 
134684 

32840 
!01844 

80415 
89900 

114612 
41681 

166252 
187110 

42257 
34807 

110046 

1980 
/sPOO) 

1428883 
17965 

1043815 
850078 

1757 
2323 

83105 
174705 

36782 
137923 

90042 
101273 
126104 

67650 
203118 
193737 

40065 
29084 

124588 

1982 
,$aoo' 

1382507 
18935 

936505 
741291 

1529 
2295 

53210 
157599 

33453 
124136 

82441 
89534 

109960 
61980 

188752 
189214 

38934 
33529 

116751 

, Chanqe 
] 9'O-8Z 

70.5 
19.0 
17.8 
19.3 
-6.9 
35.1 
-8.6 
29.9 
--.-
-.-
11.0 
--.-
-.-
30.2 
27.3 
12.5 
5.6 

-8.8 
23.5 

Income in 1975. 1980, and 1982 are deflated to 1970 dollars accordinq to the Consumer Price 
Index 
(Dl-Data withheld tor reasons ot disclosure eLl-Less than $10.000 in income 
NA-Intormation not available 
**-Income tor both the wholesale and retail trade sectors are combined tor 1970 only 

Sources: Bureau of Economic Analysis, T,PS') Are. penon') InSOme ] 969- 1974 Volume 4: Western 
States By Major Source tor Counties and SMSAs. June. 1976. 
Bureau of Economic Analysis. LOS.l Are. PerSOnal InSOme. 1975-1980. Rocky Mountain 
Reqion and Western Reqion. June, 1982. 
Bureau ot Economic Analysis, LpS.l Are. personal Insome 1977-1982. Rocky Mountain 
Reqion and Western Reqion. June. 1984. 
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Table A.1. 65. Employment By Place of Work in Spokane County, Washington: 
1970-1982. 

Employment By Type and Broad Industrial Sources 
1970 1975 1977 1980 1982 

Total Employment. Spokane County 
Number of Proprietors 
Farm Proprietors 
Non-Farm Proprietors 

Total Wage Employment 
Farm 
Non-Farm 

Private 
Ag. Services. For. , Other 
Mining 
Contract Construction 
Manufacturing 
Non-Durable Manufacturing 
Durable Manufacturing 
Transport. , Public Utilities 
Wholesale Trade 
Retail Trade 
Finance. Ins. , Real Estate 
Services 

Government 
Federal. Civilian 
Federal. Military 
State and Local 

113320 
11009 

2548 
8461 

102311 
739 

101572 
78019 

157 
158 

4875 
12649 

4174 
8475 
7344 
7300 

16883 
5474 

23179 
23553 

3712 
5788 

14053 

(0)- Data withheld tor reasons of disclosure 
(L)-Less than ten employees 

125499 
11854 

2281 
9573 

113645 
695 

112950 
86520 

208 
173 

5253 
13231 

3741 
9490 
7398 
8947 

19440 
6327 

25543 
26430 

4284 
5671 

16475 

138372 
13118 

2341 
10777 

125254 
630 

124624 
98759 

261 
252 

6667 
15800 

4115 
11685 

7419 
9713 

22231 
7658 

28758 
25865 

4100 
5051 

16714 

152240 
14753 

2609 
12144 

137487 
727 

136760 
109211 

295 
313 

7117 
16947 

4408 
12539 

8101 
10809 
25200 

8422 
32007 
27549 

4228 
5079 

18242 

147679 
15325 

2671 
12654 

132354 
770 

131584 
103066 

282 
304 

4843 
16207 

4082 
12125 

7488 
10009 
23681 

7969 
32283 
28518 

4159 
7398 

16961 

Source: Bureau ot Economic Analysis. Regional Economic Information Service. Table 25. April. 
1984. 



Table A.1. 66. Retail Sales in Spokane County, Washington: 1972-1982. 
1972 1977 1982 

Sales Sales Sales 
NlImber (ago $) Number (goO $) NlImber (000 $) 

Spokane County 
All Establishments 2554 699576 2541 837335 3030 7t 6747 
Bldq.Mat •• Bardware 104 36163 143 57870 93 32507 
Gen. Merchandise 47 123628 42 119742 36 90658 
Food Stores 265 139373 267 165919 251 168400 
Auto Dealers 199 141120 239 178979 167 127873 
Gasoline Service 321 46758 235 53412 172 55472 
Apparel , Accesory 119 28171 142 (0, 147 33578 
Furniture , Furnishings 174 38051 258 49253 169 31818 
Eating and Drinking 471 53796 490 74369 516 14596 
Drug Stores 66 (D, 67 (0' 65 26048 
Miscellaneous Retail 788 (D) 658 69500 378 61441 

Sales in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 
(D'-Data withheld for reasons of disclosure 

Sources: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statistics. 
Part 3. North Dakota-Wyoming. Table 6: 48-44--48-49. 
Bureau of the Census. 1980. 1977 Census of Retail Trade. Volume II Geographical Ar.a 
Statistics. Part 3. North Dakota-Wyoming. Table 7: 48-50--48-53. 
Bureau of the Census. 1984. 1982 Census of Retail Trade. Volume II Geographical Area 
Statistics. Part 3. North Dakota- Wyoming. Table 8: Wash.44--Wash.47. 
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Table A.l.iS7. Retail S"!.les in Spokane (City) , Washington. : 1972-1982. 
-. 972 1977 1982 

Sales Sales Sales 
B .lIIl:I.eL. (000 $) Number (Oog $) N)]mber (ggg $) 

Spokane City 
All Establishments 1697 499225 1608 553815 1760 464482 
Bldg.Mat •• Hardware 44 12366 63 21072 37 14418 
Gen. Merchandise 30 12366 28 (D) 23 70110 
Food Stores 177 91404 158 96728 148 105167 
Auto Dealers 113 99580 139 114593 89 76486 
Gasoline Service 197 28386 149 33109 105 31613 
Apparel , Accesory 98 23092 105 29815 102 25901 
Furniture , Furnishings 132 30481 163 32102 108 23027 
Eating and Drinking 328 39023 332 51008 325 U648 
Drug Stores 47 (D) 48 (D) 45 18336 
Miscellaneaus Retail 521 (D) 423 53639 262 43496 

Sales in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 
(D)-Data withheld for reasons of disclosure 

Sources: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statistics. 
Part 3. North Dakota-Wyoming. Table 6: 48-44--48-49. 
Bureau of the Census. 1980. 1977 Census of Retail Trade. Volume IX Geoqraphical Area 
Statistics. Part 3. North Dakota-Wyoming. Table 7: 48-50--48-53. 
Bureau of the Census. 1984. 1982 Census of Retail Trade. Volume IX Geoqraphical Area 
Statistics. Part 3. North Dakota- Wyoming. Table 8: Wash.44--Wash.47. 
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Table A.1.68. Total Personal Income in Flathead County, Montana: 1970-1982. 

, Chanqe 

'gOO 19'0 $) ]9'0 1975 ] 9Ag ] 982 197Q-82 

Total Earnings 91442 113125 139274 119480 30.' 
Soc. Security Adjustment -4708 -6975 -9368 -9109 
Residence Adjustment 2042 771 -1153 732 
Net Earnings 88776 106920 129225 109639 23.4 
Dividends,Interest, Rene 2048' 28719 44855 45'58 122.8 
Transfer Payments 16919 . 28765 32983 37098 119.5 
Total Personal Income 126181 164405 207063 192395 52.5 
Per Capita Income 3181 3658 3975 3678 15.' 

As , of State 90.9 93.' 97.5 95.8 

Sources: Bureau of Economic Analysis, l'OS.l are. perlon,l Insome 1969-1974 Volume 4: .. stern 
States By Major Source for Counties and SMSAs, June 1976. 
Bur.au of Economic Analysis, LoS,l are, perlon,l TnSOme· 1975-80. Rocky Mountain 
Region and Western Reqion, June 1982. 
Bureau of Economic Analysis, J'OS,l are, perlAn,l Insome 1971-1982, Rocky Mountain 
Region and Far West Region, June 1984. 
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Table A.1.69. Personal Income by Major Sources for Flathead County,Montana: 
1970-1982. 

By Industrial 
Sector 

FLATHEAD COUNTY 
Total Labor '_Pr~prietor Income 
Farm 
Nontarm 
Private 

Agric. Ser •• Forest. , Fish. 
Mining 
Contract Construction 
Manutacturinq 

Nondurable Goods 
Durable Goods 

Transport. , Public Otilities 
Wholesale Trade** 
Retail Trade 
Fin •• Insur. , Real Estate 
Services 

Government 
Federal. Civilian 
Federal. Military 
State , Local 

1970 
(SOOO) 

91442 
3020 

88422 
72855 

(D) 
(D) 

4329 
27447 

11507 
15426 

NA 
2762 

10701 
15567 

5088 
1318 
9161 

1975 
(SOOO) 

113125 
3493 

109632 
89849 

413 
150 

5788 
33931 
1317 

32615 
12866 

4040 
14840 

3802 
14019 
19783 

5809 
947 

13026 

1980 
($000' 

198734 
976 

134305 
112906 

509 
(L) 

8631 
40111 
1497 

38614 
17049 

5277 
16598 

5019 
19710 
21399 

6477 
504 

14418· 

1982 
(SOOO) 

192395 
1151 

118329 
96767 

487 
286 

6121 
28997 

1294 
27703 
15893 

5162 
15218 

5053 
19549 
21562 

6620 
445 

14497 

" Change 
J 970-82 

110.4 
-61.9 
33.8 
32.8 
-.-
--.-
41.4 
5.6 

--.-
--.-
38.1 
-.-
--.-
82.9 
82.7 
38.S 
30.1 

-66.2 
58.2 

Income in 1975. 1980. and 1982 are detlated to 1970 dollars according to the Consumer Price 
Index 
(D)-Data withheld tor reasons ot disclosure 
NA-Intormation not available 

(L)-Le •• than $10.000 in income 

**-Income tor both the wholesale and retail trade sectors are combined tor 1970 only 

Sources: Bureau ot Economic Analysis. T.ocal Area Personal Income. J969-1974 Volume 4: Western 
States By Major Source tor Counties and SMSAs. June. 1976. 
Bureau ot Economic Analysis. Local Area Personal InCOme· 1975-1980. Rocky Mountain 
Region and Western Region. June. 1982. 
Bureau ot Economic Analysis. Local Are. Personal Income 1977-1982. Rocky Mountain 
Region and Western Ragion. June. 1984. 
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Table A.1.70. Retail Sale:s in Flathead County, Montana: 1972-1982 

1972 1977 1982 
Sales Sales Sales 

Nymber '000 $) Numher 1000 $) Number 1000 $) 

Flathead County.Montana 
All Establishments 548 98569 647 135539 720 117488 
Bldq.Mat •• Hardware 37 9390 49 11334 31 8236 
Gen. Merchandise 16 7732 9 (D) 6 3803 
Food Stores 50 27424 56 32973 50 36014 
Auto Dealers 52 19307 56 28160 41 19847 
Gasoline Service 66 6473 58 8140 22 5930 
Apparel , Accesory 25 3422 36 7483 35 5689 
Furniture , FurniAhinqs 28 4721 42 5920 32 -··4889 
Eatinq and Drinkinq 131 9110 148 13841 134 12888 
Druq Stores 12 1905 11 (D) 11 3954 
Miscellaneous Retail 131 9085 182 15102 99 11526 

Sales in 1977 and 1982 are deflated to 1972 dollars according to the Consumer Price Index. 

Sources: Bureau of the Census. 1976. 1972 Census of Retail Trade. Volume II Area Statistics. 
Part 2. Iowa-North Carolina. Table 6: 27-18--27-19. 
Bureau of the Census. 1980. 1977 Census of Retail Trade. Volume II Geoqraphical Area 
Statistics. Part 2. Iowa-North Carolina. Table 7: 27-22--27-23. 
Bureau of the Census. 1984. 1982 Census of Retail Trade. Volume II Geographical Area 
Statistics. Part 2. Iowa-North Carolina. Table 8: Mont.-20--Mont. 21. 
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Table A.I. 71. Retail Sales in Columbia Falls, Montana: 1972-1982 

1972 1977 1982 
Sales Sales Sales 

Number lOOp $) Number Ippp $) Nnmber !POP $) 

Columbia Falj.s, Montana 
All Establishments 61 7761 75 10205 68 8229 
Bldq.Mat. , Hardware 3 377 7 766 1 (D) 
Gen. Merchandise 1 (D) 0 0 
Food Stores 9 3718 9 (D) 1 4738 
Auto Dealers 5 190 4 413 1 (D) 
Gasoline Service 9 561 9 537 1 (D) 
Apparel , Accesory 2 (D) 2 (D) 3 (D) 
Furniture , Furnishings 4 (D) 4 164 3 514 
Eating and Drinking 13 967 21 1455 13 873 
Drug Stores 2 (D) 2 (D) 2 (2) 
Miscellaneous Retail 13 638 11 581 5 361 

Sales in 1911 and 1982 are deflated to 1912 dollars according to the Consumer Price Index. 
(D)-Data withheld for reasons of disclosure 

Sources: Bureau of the Census, 1976. 1972 Census of Retail Trade. Volume II Area Statistics, 
Part 2. Iowa-North Carolina. Table 6: 27-18--27-19. 
Bureau of the Census, 1980. 1977 Census of Retail Trade. Volume II Geographical Area 
Statistics. Part 2. Iowa-North Carolina. Table 7: 27-22--27-23. 
Bureau of the Census, 1984. 1982 Census of Retail Trade. Volume II Geographical Are. 
Statistics. Part 2. Iowa-North Carolina. Table 8: Mont.-20--Mont. 21. 
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TABLB A.2.1. Lower Columbia Relion: Population Size anct Annual Rate. of Chanle: 1960 lG 1984. 

PLACE and PERIOD 1960 U60-70 1970 1970-75 1975 1975-80 1980 1980-84 1984 

Stale of Washinglon 2.853.214 1.8", 3.409.169 0.5'" 3.493.990 3.4'" 4.132.156 1.2", 4.328.100 
Slate of Oregon 1.768,687 1.7", 2.091,385 1.9'" 2.299.000 2.7'" 2.633.000 0.3'" 2.660.000 

Clark County. WA 93,809 3.1 ", 128.454 3 .0", 149.000 5.1. 192.227 1.2", 201.700 
Vancouver (city) 32.464 2.7. 42.493 1.8", 46.500 -1.6", 42.834 0.0'" 42.850 

Cowlitz County. WA 57.801 1.7", 68.616 0.6'" 70.700 2.4'" 79.548 0.1 ", 79,900 
Kelso (city) 8,379 2.1 ", 10,296 0.2'" 10,400 1.4", 11,129 -0.7'" 10,840 
Longview (city) 23.349 1.9'" 28,373 0.5'" 29.049 1.3'" 31,052 -0.8'" 30.100 

Mulmomah County, OR 522,813 0.6. 556.667 -0.3. 547,900 0.5. 562,640 0.0'" 562.300 
Gresbam (city) 3,944 9.3'" 10,030 15.1 ", 21,335 8.7'" 33,005 2.4'" 36,370 
Troutdale (city) 522 11.6'" 1,661 8.2'" 2,500 17.2'" 5,908 3.7'" 6,850 

~ WashinllGn County, OR 92.237 5.4'" 157,920 3.8'" 190,900 5.1 ", 245,808 1.4", 260,200 
:., Portland SMSA 708,859 1.7", 143,041 1.0'" 817,100 2.4'" 1,000,675 0.6'" 1.024,200 
N 

Note.: The averale IDnual rate of cbID8e (in percent) i. computed u follow.: Rate - 100 X (LN(P2)-LN(PI» I Time iD Yean, 
Wbere P2 - Population at Time 2, PI - Population at Time I, IDd LN II abe natural 108ariabm. 

Alaboulh abe componenll of the PorUlDd SMSA cbanged io 1983, abe SMSA a. defined in tbe 1980 Cen.u. 
(Clark, Clackama., Mulmomab IDd Wuhin8lGn Counties) i. u.ed iD abi. table. 

Source.: U.S. Bureau of abe Cen.u., 1910. Number of InbabillDlI, Ore80o. U.S. Government PriDtinl Office: 
W uhinglon, D.C. 

U.S. Bureau of &be CeD.u., 1980, Number of IDbabitaDlI, Wa.hiDalGD. U.S. Government PrintiD8 Office: 
W uhinglon. D.C. 

U.S. Bureau of the Censu.. 1970, Volume I, Cblracteri.tic. of the PopulatioD, Ore80n. 
U.S. Government PriDtiD8 Office: WasbiD8lGD. D.C. 

U.S. Burelu of the Ceosu., 1970, Volume I, Cbaracteristic. of the Population, Wubl08lGD. 
U.S. Government PriDtiD8 Office: WashiD8lGD, D.C. 

State of WI.bio8lGO, Office of FilCII Maoa8emeot, Populltioo TreDd.. 1979. 
State of WI.hio8lGo, Office of Fbclt Mlol8emeo~ PopulltioD Treods. 1914. 
Portland Slate University, Center for Population Re.earch Ind Censu., Population B.Umltel of ORaon Counlle. 

Ind Incorporlted Cities. . 



l> 

Place and 
Period 

State of Washington 

1970 
1980 
1983 

Cl ark County 

1970 
1980 
1983 

Population 

4,132,156 
4,285,100 

128.454 
192,227 
200,000 

Table A.2.2. Population Size by Race: 1970 to 1983 

White 
Percent 
White 

3,779,170 91.5 
3,883,824 90.6 

126.965 98.8 
184,827 96.0 
190~719 95.0 

Black 

105,574 
117,916 

569 
1,682 
2,098 

RACE 
Percent 
Black 

2.6 
2.8 

.4 

.8 
1.0 

'-erlcan 
Indian 

60,804 
65,109 

398 
1.521 
1,921 

Percent 
Indian 

1.5 
1.5 

.3 

.8 
1.0 

As tan 

110,052 
136.399 

278 
2,020 
3,323 

Percent 
As tan 

2.9 
3.2 

.2 
1.0 
1.6 

Spanish 
Origin 

120,016 
127,094 

1.010 
3,059 
3,327 

:.., Vancouver (cU;y) 
w 

1970 
1980 

NOTES: 

42,493 
42,834 

41,732 98.0 
40,477 97.0 

American Indian Includes Aleut and Eskl.o in 1980. 

428 
633 

1.0 
1.5 

112 
426 

.2 

.1 

Asian Includes Japanese, Chinese, F11tpino, korean. Asian Indian. Vietnamese tn 1980. 

, 117 
535 

.3 
1.2 733 

Spanish Origin includes all persons of Spantsh/Hlspanlc origin. Persons of Spantsh origin.., be of a~ race. In 
1970 identified as" persons of Spanish language. In 1980 Identified as Spanish origin. 

Sources: Washington State Office of Financial Management. 1984. 1984 Population Trends for Washington State. Olympia. 
Washington: Division of Policy Analysis and Forecasting. Table 7: 16. u.S. Bureau of the Census, General 
Population Characteristics - Washington, 1980. Washington, D.C. 



Tlble A.2.2. (cont.) 

RACE 
Pllce Ind Percent Percent Allericln Percent Percent Spanish 
Period Populltion White ... ite Blick Blick Indiln Indian Asiln Asian Origin 

State of Washington 

1970 
1980 4,132,156 3,779,170 91.5 105,574 2.6 60,804 1.5 110,052 2.9 120.016 
1983 4,285,100 3,883,824 90.6 117,916 2.8 65,109 1.5 136,399 3.2 127,094 

Cowlitz County 

1970 68,616 67,819 98.8 109 .2 357 .5 157 .2 639 
1980 79.548 76,964 96.8 191 .2 964 1.2 762 1.0 1.067 
1983 79,300 76.653 96.7 210 .3 887 1.1 955 1.2 1.068 

:> 
~ Longview (city) 
~ 

1970 28,373 27.941 98.5 99 .3 160 .6 104 .4 
1980 31,052 29,736 95.8 143 .5 362 1.2 515 1.7 438 

Kelso (city) 

1970 10.296 10,207 99.1 2 .02 38 .4 17 .2 
1980 11,129 10,750 96.6 13 .1 190 1.7 68 .6 155 

NOTES: Alericln Indiln includes Aleut Ind Eskt.o in 1980. 
Astin tncludes Japanese, Chinese, Filtpino, Korean. Asiln Indian, Vietnllese tn 1980. 
Spantsh Ortgtn includes III persons of Splnish/Ntspanic origtn. Persons of Splnish origin ~ be of any race. In 
1970 tdentified IS persons of Spanish llnguage. In 1980 tdentified IS Spanish Ortgin. 

Sources: Washtngton State Office of Financtal Manag_nt, 1984. 1984 Populltion Trends for Washtngton State. 01,Y11pta. 
Wishtngton: Dtvision of Poli'Y Analysis and Forecasttng. Tlble 7: 16. U.S. Burelu of the Census, Generll 
Population Chlrlcteristics - Wlshtngton, 1980, Wlshtngton, D.C. 



Table A.2.3. Populatton Size by Race: 1970 to 1983 

RACE 
Place and Percent Percent _rican Percent Percent Spanish 
Period Populatton White White Black Black Indian Indian Astan Asian Origin 

Sta te of Oregon 

1970 2.091.385 2.032.079 97.2 
19ao 2.633,105 2.490.610 94.6 37.060 1.4 27.314 1.0 32.656 1.2 65.847 

Nul tnomah County 

1970 556.667 523.522 94.0 22,155 4.0 2,673 .5 6.513 1.2 5.419 
1980 562.640 504,113 89.6 29.844 5.3 4,819 .9 13.571 2.4 11.239 

Portland (SMSA) 

):0 
1970 1.009,129 970.857 96.0 23.284 2.3 4,011 .40 8.216 .81 11.674 . 

-...J 
946.924 92.0 32.831 3.0 8,511 .8 22,720 2.2 20.486 (.11 1980 1,026.144 

Greshall (ci ty) 

1970 10.030 9,740 97.0 9 .09 24 .24 70 .70 
1980 33.005 31,701 96.0 247 .7 194 .59 536 1.6 528 

Troutdale (city) 

1970 Not Avanable 
1980 5. 90s 5.670 96.0 96 1.6 27 .5 80 1.4 91 

NOTES: American Indian tncludes Aleut and Eski.o in 1980. 
Astan includes Japanese, Chinese. Fl1ipino, Korean, Asian Indian. Vietna.se in 1980. I 

Spanish Origin includes all persons of Spanish/Hispanic origin. Persons of Spanfsh origfn • ., be of Iny race. In 
1970 identtfied IS persons of Spanfsh llngulge. In 1980 identffied IS Spanfsh Origin. 

Source: u.S. Bureau of the Census. General Population Characteristics - Oregon. 1980. Washington. D.C. 



Table A.2.4. Population Size by Selected 
Age Categories: 1970 to 1983 

YEAR 
Place and 1970 1980 

Age Number Percent Number Percent 
- - - ....... -

State of Washington 
Total Population 3,409,109 100 4,132,156 100 
Under 5 280,442 8 306,123 7 
5 to 14 677,289 20 618,006· 15. 
15 to 19 369,023 11 329,903 8 
65 and over 322,061 9 431,562 10 

Clark County 
Total Population 128,454 100 192,227 100 
Under 5 11.628 9 16.325 8 
5 to 14 27.173 21 33.564 17 
15 to 19 11.830 9 17.038 9 
65 and over 11,651 9 17.379 9 

Vancouver (city) 
Total Population 42.493 100 42,834 100 
Under 5 3,626 9 3,009 7 
5 to 14 7.425 17 5.039 12 
15 to 19 3,769 9 3,564 8 
65 and over 5,137 12 6,707 16 

Sources: Washington data: U.S. Bureau of the Census, General 
pOGu1ation Characteristics-Rasnlngton, 
19 0 Census of Population, Tables 25, 
26, 33, 39 
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Place and 

Table A.2.5. Population Size by Selected 
Age Categories: 1970 to 1983 

1970 
YEAR 
1980 

Age Number Percent Number Percent 

State of Oregon 
Total Population 2,091,385 100 2,633,105 100 
Under 5 164,060 8 198,046 8 
5 to 14 405,629 19 391,832 1"5 
15 to 19 203,362 10 225,868 9 
65 and over 226,799 11 303,336 12 

Portland SMSA (WA-ORE) 
Total Population 824,926 100 1,026,144 100 
Under 5 65,912 8 75,464 7 
5 to 14 150,167 18 144,607 14 
15 to 19 74,604 9 81,676 8 
65 and over 93,157 11 116,308 11 

Multnomah County 
Total Population 556,667 100 562,640 100 
Under 5 41,818 8 38,788 7 
5 to 14 95,507 17 70,026 12 
15 to 19 50,822 9 43,290 8 
65 and over 70,515 13 75,049 13 

Source: Oregon data: U.S. Bureau of the Census, General 
Po~ulation Characteristics-Oregon, 1980 
Census of Population. Table 33, 39, 46 
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Table A.2.6. Population Size by Selected 
Age Categories: 1970 to 1983 

YEAR 
Place and 1970 1980 

. Age Number Percent Number Percent 

State of Washington 
Total Population 3,409,109 100 4,132,156 100 
Under 5 280,442 8 306,123 7 
5 to 14 677,289 20 618,006 15 
15 to 19 369,023 11 329,903 8 
65 and over 322,061 9 431 ~562 10 

Cowlitz County 
Total Population 68,616 100 79,548 100 
Under 5 6,308 9 6,592 8 
5 to 14 14,264 21 13,114 16 
15 to 19 6,554 10 6,960 9 
65 and over. 5,995 9 8,611 11 

Kelso (city) 
Total Population 10,296 100 11,129 100 
Under 5 997 10 1,005 9 
5 to 14 1,911 19 1,728 16 
15 to 19 939 9 948 9 
65 and over 1,210 12 1,269 11 

Longvi ew (ci ty ) 
Total Population 28,373 100 31,052 100 
Under 5 2,637 9 2,497 8 
5 to 14 5,480 19 4,705 15 
15 to 19 2,641 9 2,563 8 
65 and over 2,460 9 3,894 13 

Sources: Washington data: U.S. Bureau of the Census, General 
poculation Characteristics-Wasfilnston, 
19 0 Census of Populatlon, lables 25, 
26, 33, 39 
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~able A.2.7~ Population Size by Selected 
Age Categories: 1970 to 1983 

- - --- --. -------------------
1970 

YEAR 
1980 p. a( a and 

Jge Number Percent Number Percent 

-----. - .. -------------------
State of Oreg,;n 

Total Population 
Under 5 
5 to 14 
15 to 19 
65 and ove,-

Multnomah County 
Total Population 
Under 5 
5 to 14 
15 to 19 
65 and over 

Troutda 1 e ( ci ty ) 
Total Population 
Under 5 
5 to 14 
15 to 19 
65 and over 

Gresham (city) 
Total Population 
Under 5 
5 to 14 
15 to 19 
65 and over 

2,091,385 100 
164,060 8 
405,629' 19 
203,362 10 
226,799 11 

556,667 100 
41,818 8 
95,507 17 
50,822 9 
70,515 13 

Not Available 

9,875 
850 

2,189 
923 
927 

100 
9 

22 
9 
9 

2,633,105 
198,046 
391,832 
225,868 
303,336 

562,640 
38,788 
70,026 
43,290 
75,049 

5,908 
658 

1,168 
408 
192 

33,005 
2,877 
5,581 
2,781 
2,692 

Source: Oregon data: U.S. Bureau of the Census, General 
Population Characteristics-Oregon, 1980 
Census of Population, Table 33, 39, 46 
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100 
8 

15 
9 

12 

100 
7 

12 
8 

13 

100 
11 
20 
7 
3 

100 
9 

17 
8 
8 
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TABLE A.2.1. Mid-Columbia Relion: PopulalioD Size aDd Annual Rates of Chaole: 1960 to 1984. 

PLACE aDd PERIOD 1960 1960-70 1970 1970-75 1975 1975-10 1980 1980-84 1984 

State of WaahiDgtoD 2,1",214 1.8~ 3,409,169 0.5~ 3,493,990 3.4~ 4,132,156 1.2~ 4,328,100 
State of OregoD 1,761,617 1.7~ 2,091,385 1.9~ 2,299,000 2.7~ 2,633,000 0.3~ 2,660,000 

Klickitat County, W A 13,455 -1.0~ 12,138 1.4~ 13,000 3.9~ 15,822 1.0~ 16,500 
Goldendale (city) 2,536 -0.2~ 2,484 5.5~ 3,275 O.I~ 3,414 1.7~ 3,660 

Wasco County, OR 20,205 O.O~ 20,133 O.l~ 20,230 1.4~ 21,732 0.9~ 22,500 
The Dalles (city) 10,493 -0.1~ 10,423 0.7~ 10,800 O.O~ 10,820 0.3~ 10,960 

Notes: The averale aoDual rate of cbaole (in percent) is computed as follows: Rate - 100 X (LN(P2)-LN(Pl» I Time in Years, 
Where P2 - Populalion at Time 2, PI - Population at Time I, aod LN is the natural logarithm. 

Although the components of the Portlaod SMSA chanled in 1983, the SMSA as defined in tbe 1980 Census 
(Clark, Clackamal, Multnomab and Wubington Countiel) il used in tbil table. 

Sourcel: U.S. Bureau of tbe CensuI, 1980, Number of Inbabitants, Oregon. U.S. Government Printing Office: 
W ubington, D.C. 

U.S. Bureau of the Cenlul, 1980, Number of Inbabitants, Wasbington. U.S. Government Prinlinl Office: 
Wuhinllon, D.C. 

U.S. Bureau of the Cenlul, 1970, Volume I, Cbaracteriitici of the Population, Orelon. 
U.S. Government Printin, Office: Washin,lon, D.C. 

U.S. Bureau of the Cenlul, 1970, Volume I, Cbaracteriitici of the Population, Walbinllon. 
U.S. GovernmeDl PrintiDS Office: WubiDSIoD, D.C. 

State of Walbin,lon, Office of Fiscal Mana,ement, Population Trendl, 1979. 
State of Walbin,lon, Office of Filcal Mana,ement, Population Trendl, 1984. 



Table A.2.9. Populatton Stze by Race: 1970 to 1983 

RACE 
Place and Percent Percent Itnertcan Percent Percent Spantsh 
Period Population Whtte Whtte Black Black Indian Indian Astan Asian Origtn 

State of Oregon 

1970 2.091.385 2.032.079 97.2 26.308 1.3 13.510 .6 13.290 .6 34.577 
1980 2.633,105 2,490,610 94.6 37,060 1.4 27,314 1.0 32,656 1.2 65.847 

Wasco County 

1970 20.133 19.505 97.0 73 .36 479 2.4 55 .27 400 
1980 21,732 20,676 95.1 65 .3 617 2.8 205 .5 486 

The Dalles (city) 
):>0 . 1970 10.473 10.276 99.0 54 .52 55 .53 12 .1 00 ...... 1980 10.820 10,425 96.3 46 .4 142 1.3 57 .5 227 

NOTES: American Indtan includes Aleut and Eskimo tn 1980. 
Astan tncludes Japanese. Chtnese. Ftltptno. Korean. Astan Ind1an. V1etnamese 1n 1980. 
Spantsh Ortgtn 1ncludes all persons of Span1sh/Htspantc orig1n. Persons of Span1sh or1gtn may be of anY race. In 
1970 tdenttfted as persons of Spanish language. In 1980 1denttf1ed as Spanish Origtn. 

Sources: U.S. Bureau of the Census. General Population Characteristics - Oregon. 1970. Washington. D.C. 
U.S. Bureau of the Census, General Populatfon Characterfstics - Washfngton, 1970, Washington, D.C. 
U.S. Bureau of the Census. General Population Characteristtcs - Oregon. 1980. Washington. D.C. 
U.S. Bureau of the Census. General Population Characteristics - Washington. 1980. Washington. D.C. 
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Place and 
Period 

State of Washington 

1970 
1980 
1983 

Klickitat County 

1910 
1980 
1983 

Population 

3,409,169 
4,132,156 
4,285.100 

12,138 
15,822 
16,300 

Table A.2.10. Population Size by Race: 1970 to 1983 

White 

3,251,055 
3.179,170 
3,883,824 

Percent 
White 

95.3 
91.5 
90.6 

11,758 96.9 
14,969 94.6 
15,374 94.3 

Black 

71,308 
105,514 
111,916 

10 
19 
23 

RACE 
Percent 
Black 

2.1 
2.6 
2.8 

.1 

.1 

.1 

Allerican 
Indian 

33,386 
60,804 
65,109 

219 
461 
410 

Percent 
Indian 

1.0 
1.5 
1.5 

2.3 
2.9 
2.9 

Asian 

40,998 
110,052 
136,399 

56 
98 

129 

Percent 
Asian 

1.2 
2.9 
3.2 

.5 

.6 

.8 

Spanish 
Origin 

70.734 
120,016 
127.094 

400 
414 
520 

~ Goldendale (city) 
N 

1910 
1980 

NOTES: 

2.484 
3,414 

2,422 
3,244 

91.5 
95.0 

American Indian includes Aleut and Eski.o in 1980. 

4 
1 

.2 58 
14 2.2 

Asian includes Japanese, Chinese, Filipino, Korean, Asian Indian, Vietnamese in 1980. 

58 
14 .4 102 

Spanish Origin includes all persons of Spanish/Hispanic origin. Persons of Spanish origin .ay be of any race. In 
1970 identified as persons of Spanish language. In 1980 identified as Spanish Origin. 

Sources: Washington State Offfce of financial Management, 1984. 1984 Population Trends for Washington State. 01y_pia, 
Washington: Division of Policy Analysis and Forecasting. Table 7: 16. U.S. Bureau of the Census, General 
Population Characteristics - Washington, 1980, Washington, D.C. 



Place and 

Table A.2.11. Population Size by Selected 
Age Categories: 1970 to 1983 

1970 
YEAR 
1980 

Age Number Percent Number Percent 
• p - - • 

State of Oregon 
Total Population 2,091,385 100 2,633,105 100 
Under 5 164,060 8 198,046 8 
5 to 14 405,629 19 391,832 15 
15 to 19 203,362 10 225,868 9 
65 and over 226,799 11 303,336 12 

Wasco County 
Total Population 20,133 100 21,732 100 
Under 5 1,455 7 1,700 8 
5 to 14 4,041 20 3,427 16 
15 to 19 1,881 9 1,763 8 
65 and over 2,304 11 3,049 14 

City of The Dalles 
Total Population 10,423 100 10,820 100 
Under 5 688 7 823 8 
5 to 14 1,907 18 1,533 14 
15 to 19 881 8 820 8 
65 and over 1,456 14 1,850 17 

Source: Oregon data: U.S. Bureau of the Census, General 
Po~ulation Characteristics-Dre9on, 1980 
Census of Population, Table 33, 39, 46 

A.R3 



Table A.2.12. Population Size by Selected 
Age Categories: 1970 to 1983 

Place and 
Age 

State of Washington 
Total Population 
Under 5 
5 to 14 
15 to 19 
65 and over 

Klickitat County 
Total Population 
Under 5 
5 to 14 
15 to 19 
65 and over 

Goldendale (city) 
Total Population 
Under 5 
5 to 14 
15 to 19· 
65 and over 

Sources: Washington data: 

1970 
Number Percent 

3,409,109 100 
280,442 8 
677,289 20 
369,023 11 
322,061 9 

12,138 100 
943 8 

2,586 21 
1,174 10 
1,388 11 

Not Avail abl e 

YEAR 
1980 

Number Percent 

4,132,156 100 
306,123 7 
618,006 15 
329,903 8 
431,562 10 

15,822 100 
1,311 8 
2,672 17 
1,346 9 
1,943 12 

3,414 100 
321 9 
589 17 
243 7 
531 16 

U.S. Bureau of the Census, General 
pogulatfon Characteristics-Washington, 
19 0 Census of Population, Tables 25, 
26, 33, 39 

A.84 



TABLB A.2.13. Upper Columbia Resion: PopulatioD Size and ADoual Rate. of Chaqe: 1960 lG 1984. 

PLACB and PERIOD 1960 1960-70 1970 1970-75 1975 1975-10 1910 1910-84 1914 

State of WalhiDslGD 2.853.214 1.1'11 3.409.169 0.5'11 3.493.990 3.4'11 4.132.156 1.2. 4.321.100 

Chelao Couoty. WA 40.744 0.1'1' 41.355 -0.2'11 40.900 1.9'11 45.061 1.3. 47.500 
Weoatchee (city) 16.726 0.1. 16.912 0.9. 17.730 -0.5. 17.257 0.1. 17.330 

DouSlu County. WA 14.190 1.2. 16.717 1.5. 11.100 4.0. 22.144 0.5. 22.600 

Spoka~e County. WA 278.333 0.3. 217.487 0.7. 291.000 2.7. 341.135 0.5. 349.400 
Spokane (city) 181.601 -0.6. 170.516 0.5. 174.500 -0.4. 171.300 0.0. 171.500 

:;po Note.: The averase anoual rate of chanse (io perceot) i. computed u followl: Rate. 100 X (LN(P2)-LN(Pl» I Time in Yeu •• 
Where P2 • PopulatioD at Time 2. PI • Populatioo at Time 1. and LN is the oatural losarithm. . 

ex> 
(J1 

Sourcel: U.S. Bureau of the Ceolul. 1910. Number of lohabitaots. WuhiollGO. U.S. Governmeot Priotiol Office: 
W uhiDltoD. D.C. 

U.S. Bureau of the Ceo.u.. 1970. Volume 1. Characteri.tic. of the Population, Wa.hiollGa. 
U.S. Government PmtioS Office: WuhiOllGa. D.C. 

State of W'lhiOllGa. Office of Filcal Maaalemeot, Populatioo Tread I. 1979. 
State of WalhiollGO. Offico of Fiacal Maoalemoot, Populatioa Treod.. 1914. 



Place and 
Period 

State of Washington 

1970 
1980 
1983 

Chelan County 

1970 
1980 
1983 

Population 

4,132,156 
4,285,100 

41,355 
45,061 
46,500 

Table A.2.14. Population Size by Race: 1970 to 1983 

White 
Percent 
White 

3,779,170 91.5 
3,883,824 90.6 

40,844 98.8 
43.701 96.9 
44,731 96.2 

Black 

105,574 
117.916 

42 
47 
39 

RACE 
Percent 
Black 

2.6 
2.8 

.1 

.1 

.1 

!aerican 
Indian 

60.804 
65,109 

281 
358 
388 

Percent 
Indian 

1.5 
1.5 

.7 

.8 

.8 

Asian 

110.052 
136,399 

50 
156 
279 

Percent 
Asian 

2.9 
3.2 

.1 

.3 

.6 

Spantsh 
Origin 

120.016 
127.094 

400 
1.368 
1.670 

:> 00 Wenatchee (ci ty) 
0'\ 

1970 
1980 

NOTES: 

16,912 
17,257 

16,664 98.4 
16,714 96.9 

American Indian fncludes Aleut and Eskfmo in 1980. 

31 
34 

.2 

.2 
137 
163 

.8 

.9 

Asian includes Japanese, Chtnese, Ffltptno, Korean. Asfan Indian, vtetna.ese fn 1980. 

36 
105 

.2 

.6 381 

Spanfsh Orfgfn includes all persons of Spanfsh/Hfspanfc orfgfn. Persons of Spanfsh orfgfn .. y be of a~ race. In 
1970 identtffed as persons of Spanfsh language. In 1980 fdentified as Spanish Origtn. 

Sources: Washington State Office of Financial Management. 1984. 1984 Population Trends for Washington State. Olympia. 
Washfngton: Diviston of Policy Analysts and Forecasting. Table 7: 16. U.S. Bureau of the Census. General 
Populatfon Characterfsttcs - Washfngton, 1980, Washington. D.C. 



Table A.2.15. Population Size by Selected 
Age Categories: 1970 to 1983 

YEAR 
Place and 1970 1980 

Age Number Percent Number Percent 

State of Washington 
Total Population 3,409,109 100 4,132,156 100 
Under 5 280,442 8 306,123 7 
5 to 14 677,289 20 618,006 15 
15 to 19 369,023 11 329,903 8 
65 and over 322,061 9 431,562 10 

Chelan County 
Total Population 41,355 100 45,061 100 
Under 5 2,862 7 3,132 7 
5 to 14 7,845 19 6,140 14 
15 to 19 4,203 10 3,830 8 
65 and over 5,268 13 6,828 15 

Wenatchee (city) 
Total Population 16,912 100 17,257 100 
Under 5 1,219 7 1,150 7 
5 to 14 3,061 18 2,128 12 
15 to 19 1,781 11 1.488 9 
65 and over 2,457 15 3.032 18 

Sources: Washington data: U.S. Bureau of the Census. General 
Po~ulation Characteristics-RasHlnston. 
1980 Census of Population, Tables 25. 
26, 33. 39 

A.87 



» 
:0 

PLACB eel PBRIOD 

State of Walbiallon 

Picrec Counly, WA 
Taeoma (c:ity) 

Wbalcom Couaty, WA 
Bcllinlbam (eity) 
Pcraclalc (eity) 

TABLE A.2.16. PIllct Sounel RClion: Population Size eel Anaual Ratel of Chaalc: 1960 lG 1914. 

1960 1t60-70 

2.153.214 

321,5'0 
147.'7' 

70.317 
34,611 

1.442 

1.1~ 

2.5~ 

0.4~ 

I.S~ 

1.3~ 

4.1~ 

1970 1970-75 

3.409,169 O.S~ 

411,027 0.1~ 

154,511 0.2~ 

11,950 I.O~ 

39.375 O.I~ 

2.164 6.7~ 

1975 1t7S-10 

3,493,990 3.4~ 

413,500 3.2~ 

156,500 0.3~ 

16,200 4.3~ 

41.000 2.2~ 

3.030 4.8~ 

1910 1910-14 1914 

4,132,156 

415,667 
lSI,501 

106,701 
45,794 

3,ISS 

1.2~ 4.328.100 

1.4~ 

0.1~ 

1.6~ 

O.l~ 

3'5~ 

514.600 
15'.400 

113.700 
46,010 

4,440 

Notcl: Tbc ivcralc enual rate of chelC (in pcrecnt) il computeel IS followl: Rate. 100 X (LN(P2)-LN(Pl» , Timc ia Ycarl, 
Wherc P2 • Population at Time 2, PI • Populatioo at Timc I, aacl LN il the natural loaarithm. 

00 Sourcel: U.S. Bureau of the Ceolul. 1980. Number of Inhabitanll, Wuhiaaloo. U.S. Govcrnment PriotiDa Office: 
WalblDllOo. D.C. 

U.S. Bureau of the Ceolul. 1910, Volume I, Charac:teriltic:a of the Populatioo, WalhioalGo. 
U.S. Government Priotiq Officc: WuhiqloO, D.C. 

State of WuhiD.lGO, Office of Pilcal Mel.emeo&, Populatioo Treadl, 1979. 
State of WllhiDllGO, Office of Pilcal Meaacmeo&, Population Trcndl, 1984. 



:t:» 

Place and 
Period 

State of Washington 

1970 
1980 
1983 

Pierce Count,y 

1970 
1980 
1983 

Population 

4.132.156 
4.285.100 

411.027 
485.643 
507.000 

Table A.2.17. Population Size by Race: 1970 to 1983 

White 
Percent 
White 

3.779.170 91.5 
3.883.824 90.6 

382.429 93.0 
425.951 87.7 
438.968 86.6 

Black 

105.574 
117.916 

18.501 
29.827 
33.510 

RACE 
Percent 
Black 

2.6 
2.8 

4.5 
6.1 
6.6 

!aerican 
Indian 

60.804 
65.109 

3.343 
5.919 
6.352 

Percent 
Indian 

1.5 
1.5 

.8 
1.2 
1.3 

Asian 

110.052 
136.399 

4.536 
12.926 
19.731 

Percent 
Asian 

2.9 
3.2 

1.1 
2.7 
3.9 

Spanish 
Origin 

120.016 
127.094 

9,234 
12,892 
13.294 

00 Tacoma (ci t,y) 
1.0 

1970 
1980 

NOTES: 

154.581 
158.501 

140.301 
133.471 

90.8 
84.2 

10.436 
14.507 

American Indian includes Aleut and Eskimo in 1980. 

6.8 
9.2 

1.703 
2.895 

1.1 
1.8 

Asian includes Japanese. Chinese. Filipino. Korean. Asian Indian. Vietnamese in 1980. 

1.449 
4.346 

.9 
2.7 

2.248 
3.869 

Spanish Origin includes all persons of Spanish/Hispanic origin. Persons of Spanish origin may be of any race. In 
1970 identified as persons of Spanish language. In 1980 identified as Spanish Origin. 

Sources: Washington State Office of Financial Management. 1984. 1984 Population Trends for Washington State. Olympia, 
Washington: Division of Policy Analysis and Forecasting. Table 7: 16. U.S. Bureau of the Census. General 
Population Characteristics - Washington. 1980. Washington. D.C. 



Place and 
Period 

State of Washington 

1970 
1980 
1983 

Whatcoll County 

1970 
1980 
1983 

Population 

4,132,156 
4,285,100 

81.950 
106,701 
112,100 

Table A.2.18. Population Size by Race: 1970 to 1983 

White 
Percent 
White 

3,779,170 91.5 
3.883,824 90.6 

79,257 96.7 
100,895 94.6 
105,360 94.0 

Black 

105,574 
117,916 

201 
328 
407 

RACE 
Percent 
Black 

2.6 
2.8 

.2 

.3 

.4 

Merican 
Indian 

60,804 
65,109 

1,949 
3,252 
3,716 

Percent 
Indian 

1.5 
1.5 

2.4 
3.0 
3.3 

Asian 

110,052 
136,399 

262 
847 

1,193 

Percent 
Asian 

2.9 
3.2 

.3 

.8 
1.1 

Spanish 
Origin 

120,016 
127,094 

956 
2,065 
2,208 

~ 
:0 BellinghUl (city) 
a 

1970 
1980 

Ferndale (city) 

1970 
1980 

39,375 
45,194 

2,164 
3,855 

38,461 
43,628 

2.109 
3,546 

97.7 
95.3 

92.0 

NOTES: American Indian includes Aleut and Eski.o in 1980. 

135 
217 

o 
5 

.3 

.5 

.1 

473 
856 

NA 
173 

1.2 
1.9 

4.5 

Astan includes Japanese, Chinese, Filipino, KOrean. Asian Indian, Vietnamese in 1980. 

181 
550 

NA 
34 

.5 
1.2 

.9 

722 

NA 
135 

Spanish Origin includes all persons of Spanish/Hispanic origin. Persons of Spanish origin .. y be of any race. In 
1970 identified 15 persons of Spanish language. In 1980 identified as Spanish Origin. 

Sources: Washington State Office of Financial Manage.ent. 1984. 1984 Population Trends for Washington State. Olympia, 
Washington: Division of Policy Analysis and Forecasting. Table 7: 16. U.S. Bureau of the Census. General 
Population Characteristics - Washington, 1980. Washington. D.C. 



Table A.2.19. Population Size by Selected 
Age Categories: 1970 to 1983 

YEAR 
Place and 1970 1980 

Age Number Percent Number Percent 

State of Washington 
Total Population 3,409,109 100 4.132,156 100 
Under 5 280,442 8 306,123 7 
5 to 14 677,289 20 618,006 --~5 
15 to 19 369,023 11 329,903 8 
65 and over 322,061 9 431.562 10 

Pi erce County 
Total Population 411 ,027 100 485,643 100 
Under 5 33,587 8 38,972 8 
5 to 14 79,114 19 72,706 15 
15 to 19 44,717 11 46,972 10 
65 and over 33,909 8 45,530 9 

Tacoma (city) 
Total Population 154,581 100 158,501 100 
Under 5 12,879 8 12,152 8 
5 to 14 29,412 19 22,351 14 
15 to 19 14,113 9 13,857 9 
65 and over 18,714 12 21,460 14 

Sources: Washington data: U.S. Bureau of the Census, General 
Po~ulation Characteristics-Aasnlnston, 
1980 Census of Population, Tables 25, 
26, 33, 39 
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Table A.2.20. Population Size by Selected 
Age Categories: 1970 to 1983 

YEAR 
Place and 1970 1980 

Age Number Percent Number Percent 

State of Washington 
Total Population 3,409,109 100 4,132,156 100 
Under 5 280,442 8 306,123 ··7 
5 to 14 677,289 20 618,006 15 
15 to 19 369,023 11 329,903 8 
65 and over 322,061 9 431,562 10 

Whatcom County 
Total Population 81,~50 100 106,701 100 
Under 5 6,403 8 7,751 7 
5 to 14 14,795 18 15,430 14 
15 to 19 9,140 11 10,Ol9 9 
65 and over 9,604 12 11,967 11 

Bellingham (city) 
Total Population 39,375 100 45,794 100 
Under 5 2,722 7 2,571 6 
5 to 14 5,502 14 5,037 11 
15 to 19 4,976 13 4,627 10 
65 and over 5,343 14 6,122 13 

Ferndale (city) 
Total Population Not Available 3,855 100 
Under 5 322 8 
5 to 14 691 18 
15 to 19 378 10 
65 and over 390 10 

Sources: Washington data: U.S. Bureau of the Census, General 
pOGulation Characteristics-Washlngton, 
19 0 Census of Populatl0n, lables 25, 
26, 33, 39 

A.92 



)::0 

Place and 
Period 

Stlte of Washington 

1970 
1980 
1983 

Spokane County 

1970 
1980 
1983 

Population 

4.132.156 
4.285.100 

287.487 
341.835 
348.00C) 

Table A.2.21. Population Size by Rice: 1970 to 1983 

White 
Percent 
White 

3.779.170 91.5 
3.883.824 90.6 

280.174 
326.221 
330.863 

97.5· 
95.4 
95.1 

Blick 

105.574 
117.916 

2.989 
4.305 
4.800 

RACE 
Percent A.erican Percent 
Black Indian Indian Asian 

2.6 
2.8 

1.0 
1.3 
1.4 

60.804 
65.109 

1.988 
4.193 
4.174 

1.5 
1.5 

.7 
1.2 
1.2 

110.052 
136.399 

1.699 
3.687 
5.660 

Percent Spanish 
Asian Origin 

2.9 
3.2 

.6 
1.1 
1.6 

120.016 
127.094 

2.894 
4.811 
4.803 

~ Spokane (city) 
w 

1970 
1980 

NOTES: 

170.516 
171.300 

165.339 97.0 
161.597 94.3 

2.161 
2.767 

American Indian tncludes Aleut and EskilD in 1980. 

1.3 
1.6 

1.419 
2.694 

.8 
1.6 

Asian includes Japanese. Chinese. filipino. Korean. Asian Indtan. Vtetnamese in 1980. 

1.233 
2.206 

.7 
1.3 

1.824 
2.554 

Spanish Origin includes all persons of Spantsh/Hispanic ortg1n. Persons of Spanish origin ~ be of any race. In 
1970 identified as persons of Spanish language. In 1980 tdenttfted as Spantsh Ortgin. 

Sources: Washington State Office of financial Manageaent. 1984. 1984 Population Trends for Washington State. Olympia. 
Washington: Diviston of Policy Analysis and forecasting. Table 7: 16. U.S. Bureau of the Census. General 
Population Characteristics - Washington. 1980. Washington. D.C. 



Table A.2.22. Population Size by Selected 
Age Categories: 1970 to 1983 

YEAR 
Place and 1970 1980 

Age Number Percent Number Percent 

State of Washington 
Total Population 3,409,109 100 4,132,156 100 
Under 5 280,442 8 306,123 .. 7 
5 to 14 677 ,289 . 20 618,006 15 
15 to 19 369,023 11 329,903 8 
65 and over 322,061 9 431,562 10 

Spokane County 
Total Population 287,487 100 341,835 100 
Under 5 22,860 8 26,032 8 
5 to 14 56,259 19 52,094 15 
15 to 19 28,879 10 31,195 9 
65 and over 31,934 11 39,453 12 

Spokane (c; ty ) 
Total Population 170,516 100 171,300 100 
Under 5 13,00S 8 12,373 7 
5 to 14 30,337 18 21,999 13 
15 to 19 16,547 10 14,159 8 
65 and over 12,826 14 26,166 15 

Sources: Washington data: U.S. Bureau of the Census, General 
pOGulation Characteristics-Qas~;n9ton, 
19 0 Census of Populatlon, Tables 25, 
26, 33, 39 

A.94 



TABLB A.2.23. Weltera Monua Re,ion: Populalioa Size IDd AnDual Ratel of ChlDle: 1960 to 1984. 

PLACE aod PERIOD 1960 1960-70 1970 1970-75 1975 1975-80 1980 1980-84 1984 

Slate of MODUI 67".767 0.35 69".409 1.45 746.244 1.15 786.690 1.25 824.000 

Plilhead COUDly. MT 32.965 1.85 39.460 2.55 44.604 3.15 51.966 0.95 53.900 
Klnlpell (city) 10.15 1 0.45 10.526 6.35 14.457 -6.15 10.648 0.15 10.675 
Columbil Palll (city) 2.132 2.25 2.652 2.75 3.034 0.55 3,112 0.05 3,112 

Nolel: The aYerl,e IDDUal rate of chaole (ia pen:eot) 11 computecl u followl: Rate. 100 X (LN(P2)-LN(Pl)) I Time iD Yean. 

::- Sourcel: 
1.0 
tit 

Where P2 • Populatioa at Time 2. PI • PopulatioD at Time 1. aocl LN il lbe DalUnl 101arUbm. 
POPUlltioD ellimatel for KaUlpell aod Columbia Palll were Dol ayailable for 1984. Bltimatel for 1984 were 

deriyeel from 1982 data, baseel OD the ratio of cily to cOUDly populatioal ia 1982. 
U.S. Bureau of the CeDlUI. 1980. Number of Inbabiuli. Moau.. U.S. Goyerameol Priatiol Office: 

W .... ioltoa. D.C. 
U.S. Bureau of the Cealul. 1970. Volume 1. Cbaracterillici of lbe PopulalioD. MODua. 

U.s. Goyerameat Prlolial Office: Wubia,toD. D.C. 
PenoDaI commuoicadoD with Plul Paulloo. Bureau of BUliaell Relearcb. Uoiyenity of Moolao .. Au,ult 7. 1985. 



Table A.2.24. Population Size by Race: 1910 to 1983 

RACE 
Plice and Percent Percent #aerican Percent Percent Spanish 
Period Populltion Whtte Whtte Blick Black Indian Indian Asian Asfan Orfgin 

State of Montana 

1970 694.409 663.043 95 1.995 .29 27,130 3.91 1.099 .16 5.215 
1980 786.690. 740,148 94 1,786 .23 31,270 4.7 2,296 .29 9,974 

Kal fspell (ciQ) 

1970 10,526 10,415 99 14 .13 68 .65 22 .21 400 
1980 10,648 10,455 98 8 .08 103 .97 31 .29 17 

Columbia Falls (cfQ' 
» 

2.652 2.635 . 1970 99 0 0 14 .53 0 0 400 
\0 
0'1 1980 3.112 3,036 98 4 .13 59 1.90 8 .26 20 

Flathead (ciQ' 

1970 39.46Q 38.991 99 30 .08 327 .83 53 .13 416 
1980 51.966 51.086 98 37 .07 552 1.06 129 .25 367 

NOTES: Alerican Indtan tncludes Aleut and Eskimo in 1980. 
Asian includes Japanese, Chinese, Filipino. Korean. Asian Indtan. Vietnalese in 1980. 
Spanish Origin includes all persons of Spanish/Hispanic origin. Persons of Spanish origtn .. y be of any race. In 
1970 tdentified as persons of Spanish language. In 1980 identified as Spanish Ortgtn. 

Sources: u.S. Bureau of the Census, General Population Characteristics - Montana. 1970 
U.S. Bureau of the Census, General Social and Econoaic Characteristics - Montanta. 1970 
U.S. Bureau of the Census, General Population Characteristics - Montana. 1980 



Place and 

Table A.2.25. Population Size by Selected 
Age Categories: 1970 to 1983 

1970 
YEAR 
1980 

Age Number Percent Number Percent 

State of Montana 
Total Population 694,409 786,690 
Under 5 57,054 8 64,455 -·8 
5 to 14 150,876 22 122,777 16 
15 to 19 70,346 10 74,622 10 
65 and over 65,520 9 84,559 11 

Flathead County 
Total Population 39,460 51,966 
Under 5 3,324 8.4 4,285 8.2 
5 to 14 8,982 22 8,451 16 
15 to 19 3,923 9.9 4,592 8.8 
65 and over 4,124 10.5 5,376 10 

Kalispell (city) 
Total Population 10,526 10,648 
Under 5 748 7 762 7 
5 to 14 2,032 19 1,471 14 
15 to 19 1,025 9 872 8 
65 and over 1,640 16 1,797 17 

Columbia Falls 
Total Population 1,285 3,112 
Under 5 131 10 294 9.4 
5 to 14 326 25 560 18 
15 to 19 103 8 304 9.8 
65 and over 78 6 256 8 

Source: Montana data: U.S. Bureau of the Census, General 
Po~ulation Characteristics-Rontana, 1970 

Montana data: U.S. Bureau of the Census, General 
Po~ulation Ch~racteristics-Montana, 1980 

A.97 
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Table A.3.1 
Housing Characteristics in Washington State and Cowlitz County 

Washington State Cowlitz County 
Housing Characteristics 1970 1980 1984 1970 1980 1984 

Total Unit. 1,689,450 1,813,321. 31,748. 32,742 • 
Percent Single Family 67.8 71.0 
Percent Multiple Family 24.5 21.0 
Percent Mobile Home 7.7 8.0 

Year Round Units 1,204,902 1,650,411 23,352. 31,499. 
Percent Single Family 75.6 69.4 78.6 71.6 
Percent Multiple Family 24.6 21.4 
Percent Mobile Home. 6.0 7.0 

Total Occupied Units 
Percent Owner Occupied 66.8 65.6 68.7 66.5 
Percent pre-1940 Construction 21.3 21.8 

Median Value Single Family Unit. $18,529. $60,700. $15,897. $50,600. 
Median Monthly Groaa Rental 115. 254. 105. 225. 

Vacancy Rate 8.1 (b, 8.81b, 
Owner Occupied 2.1 1.5 
Renter Occupied 7.3 10.1 

Peraona Per Houaehold 2.91b, 2.61b, 2.4 2.5 2.4 

Sources: U.S. Bureau of the Census. CQuoty aod ctty Qata BOOk, 1977. Nashington, D.C. (1970 Figure." O.S. Bureau 
of the Cen.u.. 1980 Census of HQ"siog. Vol 1, Characteri.tics of Housing Unit., Chapter A, General Houaing 
Characteristica and Chapter B, Detailed Hou.ing Characteristics, 'arts 28 Montana, 39 Oregon, and 49 Waahington. 
Washington, D.C. (1980 Figure." U.S. Bureau of the Census. Cgunty aod ctty Data BOOk, 1983. Nashington, D.C. 
(1980 Figurea" (b, Shapiro and A •• ociates. 1984. Kiewit "orioo Focility PElS. Ballinghaa,Na.hington. Nhatcom 
county Department of Public Works. . 



):10 . 
~ 
~ 

Table A.3.2 
Housing Characteristics in Longview and Kelso, Cowlitz County Washington 

Longview Kelso 
Housing Characteristics 1970 1980 1984 1980 1984 

Total unIts 13,118 13,190 4,194 4,811 
Percent Single F&aily 69.1 66.6 
Percent Multiple Family 2t.O 2t.t 
Percent Mobile Home 1.t 3.5 

Year Round Units t,tS6 13,103 4,783 
Percent Single Family 74.1 68.5 72.3 
Percent Multiple Family 28.7 23.3 
Percent Mobile Homes 2.t 4.4 

Total Occupied Units 
Percent OWner Occupied 64.2 58.7 SS.t 
Percent pre-1t40 Construction 20.5 31.7 

Median Value Single Family Units $16,684.00 $51,600.00 $41,tOO.OO 
Median Mont~ly Gross Rental 111.00 228.00 20t.00 

Vacancy Rate 
Owner Occupied 1.6 1.7 
Renter Occupied t.6 13.1 

Persons Per Household 2.4 2.3 2.3 2.2 

Sources: U.S. Bureau of the Census. County aDd City Data Book, 1977. Wa.hington, D.C. (lt70 Figure.), u.S. Bureau 
of the Census. 198Q Ceo.". pf Hp".ing. Vall, Characteristic. of Hou.ing Unit., Chapter A, General Housing 
Characteristics and Chapter S, Detailed Housing Characteristics, Part. 28 Montana, 39 Oregon, and 4t Washington. 
Nashington, D.C. (1980 Figures', O.S. Bureau of the Cen.us. Cgunty and City Dot. BQgk, 1983. 'aahington, D.C. 
(1geO Figures', (b, Shapiro and Associates. 1984. Kiowit "arioo faCility DIIS. Bellingh .. ,Nashington. NhatcOM 
County Depart .. nt of Public Narks. 
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Table A.3.3 
Housing Characteristics in Washington State and Clark County 

Washington State Clark County 
Housing Characteristics 1970 1980 1984 1970 1980 1984 

Total Units 1,689,450 1,813,321 12,806. 18,494. 
Percent Single Family 61.8 14.0 
Percent Multiple Family 24.5 19.4 
Percent Mobile Home 1.1 6.6 

Year Round Units 1,204,902 1,650,411 42,816. 12,643. 
Percent Single Family 15.6 69.4 19.9 15.6 
Percent Multiple Family 24.6 20.2 
Percent Mobile Homes 6.0 5.5 

Total Occupied Units 
Percent Owner Occupied 66.8 65.6 69.1 61.4 
Percent pre-1940 Construction 21.3 12.5 

Median Value Single Family Units $18,529. $60,100. $16,666. $60,100. 
Median Monthly Gross Rental 115. 254. 115. 246. 

Vacancy Rate 8.1 (b) 8.8 (b) 
Owner Occupied 2.1 2.4 
Renter Occupied 1.3 6.9 

Persons Per Household 2.9 (b) 2.6 (bl 2.6 2.6 

Sources: U.S. Bureau of the Census. CQunty and City Data BQQk, 1911. Washington, D.C. (1910 Figures) I U.S. 
Bureau of the Census. 1980 Census Qf HQusing. Vol 1, Characteristica of Houaing unita, Chapter A, General Houaing 
Characteristics and Chapter B, Detailed Housing Characteristics, Parta 28 Montana, 39 Oregon, and 49 Washington. 
Washington, D.C. (1980 Figures)1 U.S. Bureau of the Census. county and City Data Book, 1983. Washington, D.C. 
(1980 Figures)1 (b) Shapiro and Associ~tes. 1984. KIewIt MarIne facIlity PElS. Bellingham, Washington. Whatcom 
County Department of Public Works. 
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Table A.3.4 
Housing Characteristics in Vancouver and Portland SMSA 

Vancouver Portland SMSA 
Housing Characteristics 1970 1980 1984 1970 1980 

Total unIts 19,894 20,503 506,200 
Percent Single Family 57.0 
Percent Multiple Faaily U.8 
Percent Mobile Home 1.2 

Year Round Units 16,075 19,880 357,351 504,146 
Percent Single Family 70.5 58.7 74.1 78.1 
Percent Multiple Family 40.0 18.4 
Percent Mobile Homes 1.3 3.5 

Total Occupied Units 
Percent OWner Occupied 57.8 47.5 65.0 62.8 
Percent pre-1940 Construction 17.4 

Median Value Single Family Units $14,688. $48,300. $16,893 $62,300 
Median Monthly Gross Rental 115. 226. 117 226 

Vacancy Rate 
Owner Occupied 1.4 1.0 
Renter Occupied 6.3 7.4 

Persons Per Houaehold 2.2 2.1 

Sources, U.S. Bureau of the Census. Couoty aod City pata Bopk, 1977. lashington, D.C. (1970 Figures', U.S. 
Bureau of the Census. 1980 Ceo,uo pf Hp",tog. Vol 1, Characteristics of Houaing Unita, Chapter A, General Houaing 
Characteristics and Chapter B, Detailed Housing Characteristics, Parts 28 Montana, 39 Oregon, and 49 Washington. 
Washington, D.C. (1980 Figures', U.S. Bureau of the Census. Cpunty aod ctty pata Bppk, 1983. lashington, D.C. 
(1980 Figuresl, (bl Shapiro and Associates. 1984. Kiewit Marloe fagll'ty PElS. Bellingham,Washington. Whatcom 
County Department of Public Worka. 
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Table A.3.5 
Housing Charaoteristics in Oregon State and Multnomah County 

Oregon 'State Multnomah County Troutdale Gresham 
Housing Characteristics 1970 1980 1970 1980 1980 1980 

Total unIt. 1,083,285 245,135 1,976 12,375 
Percent Single Faaily 
Percent Multiple Fa.lly 
Percent Mobile Home 

Year Round Unit. 735,631 1,071,294 208,868 245,970 1,974 12,359 
Percent Single Family 76.9 75.8 70.5 76.7 93.6 81.1 
Percent Multiple Faaily 18.2 21.8 5.8 16.1 
Percent Mobile Home. 6.0 1.5 0.6 2.8 

Total Occupied Unit. 
Percent Owner Occupied 66.1 65.1 60.4 56.7 73.8 64.6 
Percent pre-1940 Con.truction 20.6 34.9 6.3 4.9 

Median Value Single Family unit. $15,563 $56,900 $15,270 $55,300 $68,200 $70,500 
Median Monthly Gro.. Rental 109 212 112 214 300 268 

Vacancy Rate 
Owner Occupied 1.1 2.0 1.9 7.1 3.9 
Renter Occupied 7.3 7.4 5.6 11.1 6.3 

Source.: U.S. Bureau of the Cen.U'. county Ind City Dltl Ropk, 1977. Va.hington, D.C. (1970 Figure.), U.S. 
Bureau of the Cen.u.. 1'80 C.n.y. pt Hpu.ing. Vol 1, Characteri.tic. of Hou.ing Unit., Chapter A, General Hou.ing 
Characteri.tic. and Chapter B, Detailed lou.ing Characteriatic., 'art. 28 Montana, 3' Oregon, and 49 Va.hington. 
W •• hington, D.C. (1980 Figure.), U.S. Bureau of the Cen.u., ~unty Ind City Data BQpk, 1983. V.ahington, D.C. 
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Table A.3.6 
Housing Characteristics in Oregon State and Wasco County 

Oregon State Wasco County 
Housing Characteristics 1910 1980 1910 1980 

Total Unita 1,083,285 9,889 
Percent Single Family 
Percent Multiple Family 
Percent Mobile Home 

Year Round Unita 135,631 1,071,294 1,121 8,925 
Percent Single Family 16.9 15.8 11.3 10.3 
Percent Multiple Family 15.0 
Percent Mobile Homea 6.0 14.1 

Total Occupied Unita 
Percent Owner Occupied 66.1 65.1 61.3 68.4 
Percent pre-1940 Construction 20.6 31.S 

Median Value Single Family Unita $15,563 $56,900 $13,609 $41,100 
Median Monthly Groaa Rental 109 212 92 113 

Vacancy Rate 
OWner Occupied 1.1 2.0 1.6 
Renter Occupied 1.3 1.4 10.2 

Sourcea: U.S. Bureau of the Ceneua. County Ind City Dltl Bogk, 1917. Waahington, D.C. (1970 Figurea" U.S. 
Bureau of the Cenaua. 1'80 Cenlul of Hgusing. Vol 1, Characteristice of Houalng Unlt., Chapter A, General Hou.lng 
Characterietica and Chapter B, Detailed Housing Characteristica, Parta 28 Montana, 39 Oregon, and 49 washington. 
Waahington, D.C. (1980 Figurea" U.S. Bureau of the Cenaua. county Ind City Data Book, 1983. Waahington, D.C. 
(1980 Figurea'. . 



Table A.3.7 
Housing Characteristics in Washington State and Klickitat County 

Housing Characteristics 

Total Units 
Percent Single Family 
Percent Multiple Family 
Percent Mobile Home 

Year Round Units 
Percent single Family 
Percent Multiple Family 
Percent Mobile Homes 

Total Occupied Units 
Percent OWner Occupied 

1970 

1,204,902 
75.6 

66.8 

Washington State 
1980 1984 

1,689,450 

1,650,411 
69.4 
24.6 
6.0 

1,813,321 
67.8 
24.5 
7.7 

1970 

4,583. 
86.2 

64.8 

Klickitat County 
1980 1984 

6,U8 

6,364. 
70.0 
17.4 
12.6 

7,172 
66.3 
13.4 
20.3 

» Percent pre-1940 Constructio~ 
65.6 
21.3 

68.2 
26.1 . 

~ 

o 
~ 

Median Value Single Family Units $18,529. 
Median Monthly Gross Rental 115. 

Vacancy Rate 
Owner Occupied 
Renter Occupied 

Persons Per Household 

8.1 lb, 

2.9(b' 

$60,700. 
254. 

8.8(b, 
2.1 
7.3 

2.6(b' 2.4 

$11,659. 
87. 

$39,500. 
192. 

1.1 
11.0 

2.4 2.3 

Source.: U.S. Bureau of the Cen.u •• county and City DatA Book, 1977. Washington, D.C. (1970 Figure." U.S. 
Bureau of the Census. l'8Q Coo,,,, Of Bo",toge Vgl 1, Charlcteri.tic. of Hou.ing Units, Chapter A, General Housing 
Characteristics and Chapter B, Detailed Housing Characteristics, Part. 28 Montana, 39 Oregon, and 49 Washington. 
Washington, D.C. (1980 Figures', U.S. Bureau of the Census. County Aod City Data Book, 1983. Washington, D.C. 
(1980 Figures', (b' Shapiro and As.ociates. 1984. Kiewit Mlrio@ FaGility pElS. Bellingham, Washington. Nbatcom 
County Department of Public Works. 
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Table A.3.8 
Housing Characteristics in Goldendale and ~he Dalles 

Housing Characteristics 

Total Units 
Percent Single raaily 
Percent Multiple raaily 
Percent Mobile Hoaa 

Year Round Units 
Percent Single raaily 
Percent Multiple raaily 
Percent Mobile Romes 

Total Occupied Units 
Percent OWner Occupied 
Percent pre-1940 Construction 

1970 
Goldendale 

1980 

1,400 

1984 

1,si1 
69.2 
11.1 
13.1 

1,399 
11.6 

64.8 
22.9 

The Dalles 
1970 1980 

3,804 4,681 

3,181 
14.3 

64.4 

4,634 
15.0 
20.3 
4.1 

64.6 
38.5 

C; Median Value Single ramily Units 
In Median Monthly Gross Rantal 

$38,800. 
150. 

$14,300 
11 

$49,600 
111 

Vacancy Rate 
OWner Occupied 
Ranter Occupied 

Persons Per Household 

1.1 
10.2 

2.6 

1.8 
11.3 

2.4 

2.0 
10.1 

Sources: U.S. Bureau of the Cenaus. CguDt¥ .Dd Cit¥ D.t. BoOk, 1977. Vaahintton, D.C. (1970 Figurea), D.S. Bureau of 
the Census. 1980 CID.". ot Hou.iDg. vo) 1, Characteristics of HouaiA9 Dnita, Chapter A, General Bouaing Characteristica 
and Chapter B, Detailed Bouaing Characteriatics, Parts 28 Montana, 39 OregOft, and 49 Wasbington. Wasbington, D.C. (1980 
rigures', U.S. Bureau of tbe Censua. CoUDty .Dd City D.t. Book, 1983. Vaahington, D.C. (1980 Figurea), (b) Shapiro 
and Associates. 1984. Kiewit M.riDe ,acility PElS. Ballingba.,Wasbington. Vbateo. County Dapart .. nt of Public Works. 
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T~ble A.3.9 
Housing Characteristics in Washington State and Chelan County 

Washington State Chelan County 
Housing Characteristics 1910 1980 1984 1910 1980 1984 

Total unIta 1,689,450 1,813,321. 22,140. 23,636. 
Percent Single Faaily 61.8 69.2 
Percent Multiple Family 24.5 20.2 
Percent Mobile Bome 1.1 10.6 

Year Round Unita 1,204,902 1,650,411 16,131. 19514. 
Percent Single Family 15.6 69.4 80.8 13 •• 
Percent Multiple Family 2 •• 6 '20.2 
Percent Mobile Homea 6.0 6 •• 

Total Occupied Unita 
Percent Owner Occupied 66.8 65.6 6 •• 5 65.2 
Percent pre-19.0 Conatruction 21.3 29.8 

Median Value Single Family Unita $18,529. $60,100. $15,11 •• $",500 • 
Median Monthly Groaa Rental 115. 254. 93. 212. 

Vacancy Rate 8.1 (b, 8.8 (b, 
Owner Occupied 2.1 1.1 
Renter Occupied 1.3 9.1 

Peraona Per Boua.hold 2.9(b, 2.6(b, 2.0 2.0 

Sourcea. U.S. Bureau of the Cenau.. Coynty ond City Doto Bogk, 1911. Naahin~on, D.C. (1910 Figure.), D.S. 
Bureau ot the Cen.u.. 1"0 C'D'''' pt Broiling. VOl 1, Ch.r.cteri.tic. of louaint Unita, Ch.pter A, Gener.l Bouain, 
Characteriatic. and Ch.pter B, Detailed Houaing Characteriatica, •• rta 28 Hont.n., 3. Oregon, .nd •• N.abintton. 
Waahington, D.C. (1980 Figure." D.S. Bureau of the Cen.u •• Coynty and City Qata Bgok, 1983. Waahington, D.C. 
(1980 Figure.', (b) Shapiro and Asaociatea. 198.. Kiewit H.rln. F'GiJfty DEIS. 8ellinghaa,Na.hington. Nhatco. 
County Depart .. nt of Public Norka. 
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Table A.3.10 
Housing Characteristics in Washington State and Pierce County 

Washington State Pierce County 
Hou~ing Characteristics 1970 1980 1984 1970 1980 1984 

Total unIts 1,689,450 1,813,321 187,432 200,413 
Percent Single Faaily 67.8 68.3 
Percent Multiple Faaily 24.5 25.3 
Percent Mobile Rome 7.7 6.5 

Year Round Units 1,204,902 1,650,411 133,155 184,966 
Percent Single Faaily 75.6 69.4 75.5 68.8 
Percent Multiple Family 24.6 25.8 
Percent Mobile Romes 6.0 5.4 

Total Occupied Units 
Percent OWner Occupied 66.8 65.6 66.0 63.4 
Percent pre-1940 Conatruction 21.3 20.7 

Median Value Single Family Units $18,529. $60,700 • $17,518. $55,200. 
Median Monthly Gross Rental U5. 254. 116. 239. 

Vacancy Rate 8.1 (b, 8.8 (b, 
OWner Occupied 2.1 2.0 
Renter Occupied 1.3 7.3 

Peraons Per Household 2.9 (b, 2.6 Cb, 2.4 3.0(c, 2.6 2.6 

Sources: U.S. Bureau of the Census. Cgunt¥ and City pata Book, It77. Washington, D.C. C1970 Figures', U.S. Bureau of 
the Census. '980 Ceo.". Of HOII.'ng. Vol 1, Characteristics of Housing Units, Chapter A, General Rousing Characteristics 
and Chapter B, Detailed Housing Characteristics, Parts 28 Montana, 39 Oregon, and 49 Washington. Washington, D.C. C1980 
Figures), O.S. Bureau of the Census. County and City pata BOOk, 1983. Washington, D.C. (1980 Figures), (b, Shapiro 
and Associates. 1984. kiewit Hlrlnft FagiJity pETS Bellingham,Waahington. Whateom County Depart.ent of Public Works' 
Cc, Puget Sound Council of Governmenta. 1984. PgP"Jatton and EmpJOYmAnt Forega.t.. Seattle, Waahington. (Tacoma 
Portion,. 
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Table A.3.12 
Housing Characteristics in Tacoma, Washington 

Tacoma 
Housing Characteristics 1910 1980 1984 

Total Dnits 61,159 10,106. 
Percent Single Family 68.2 
Percent Multiple Faaily 31.8 
Percent Mobile Hoae 0.0 

Year Round Dnits 58,609 61,114. 
Percent Single Family 14.0 68.9 
Percent Multiple Family 30.9 
Percent Mobile Homes 0.2 

Total Occupied Dnits 
Percent OWner Occupied 65.0 58.1 
Percent pre-1940 Construction 36.2 

Median Value Single Faaily Dnits $15,040. $44,400. 
Median Monthly Gross Rental 101. 220. 

Vacancy Rate 
Owner Occupied 2.3 
Renter Occupied 1.6 

Persons Per Household 2.8 2.4 2.2 

Source.: D.S. Bure.u of the Cen.u.. CpuntK and CitK poto Bppk, 1911. Washington, D.C. (1910 Figures', U.s. Bureau of 
the Cen.u.. 1880 Cln,", pC Hpu,ing Yol 1, Ch.r.eteri.tic. of Hou.ing Unit., Chapter A, General lou.ing Charaeteri.tie. 
and Chapter B, Detailed Housing Characteristics, Parts 28 Montan., 39 Oregon, and 49 la.hington. I.shington, D.C. (1980 
Figures', 0.5. Bureau of the Censua. CountK and CitK poto Bopk, 1983. laahington, D.C. (1980 Figure.), (b) Shapiro 
and Associates. 1984. Kiewit Morioe facility PElS. Bellingham,Waahington. Hhatcoa County Depart .. nt of Public Horka. 
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Table A.3.13 
Housing Characteristics in Washington State and Whatcoa County 

Washington State Whatcoa County 
Housing Characteristics 1970 1980 1984 1970 1980 1984 

Total unIts 1,689,450 1,813,321 30,423 47,479 50,390 
Percent Single Faaily 61.8 10.1 
Percent Multiple Faally 24.5 21.1 
Percent Mobile Ho.e 1.1 8.9 

Year Round Units 1,204,902 1,650,411 29,861 43,668 
Percent Single Family 15.6 69.4 80.9 11.2 
Percent Multiple Family 24.6 22.1 
Percent Mobile Homea 6.0 6.1 

Total Occupied Units 
Percent Owner Occupied 66.8 65.6 69.2 65.2 
Percent pre-1940 Construction 21.3 21.4 

Median Value Single Faaily Units 18,529.0 60,100.0 11,281.0 58,100.0 
Median Monthly Gross Rental 115.0 254.0 112.0 246.0 

Vacancy Rate 8.1 (b) 8.8 (b) 10.5(b) 16.5(b) 
Owner Occupied 1.8 
Renter Occupied 1.1 

Persons Per Houaehold 2.9 (b) 2.6 (b) 2.4 2.9(b) 2.6 (b) 2.3 

Sources: U.S. Bureau of the Census. COllnt¥ and Cit¥ Data Book, 1977 •••• hington, D.C. (1970 Figures), U.S. Bureau of 
the Census. 1980 Con.II. pt Hplls1ng Vpl J, Characteristics of Housinq Unit., Chapter A, General Housing Characteristic. 
and Chapter B, Detailed HOUsing Characteristics, Parta 28 Montana, 39 Oregon, and 49 Washington. Washington, D.C. (1980 
Figures), D.S. Bureau of the Cenaua. Cp"nt¥ and ctty Qata Rppk, 1983. W.ahington, D.C. (1980 Figures), (b) Shapiro 
and Associates. 1984. Klowlt Marino facility QEIS. Bellinghaa,Wa.hington. Whatcoa County Department of Public Works. 



Table A.3.U 
Housing Characteristics in Bellingham and Ferndale, Whatcom County Washington 

Bellingham Ferndale 
Housing Characteristics 1970 1980 1984 1970 1980 1984 

Total unIt. 19,150 20,238 1,465 1,835. 
Percent Single Fa.ily 62.3 66.0 
Percent Multiple Family 35.2 28.0 
Percent Mobile Ro.e 2.4 6.0 

Year Round Unit. 12,202 19,139 1,465 
Percent Single Family 62.6 63.0 13.9 
Percent Multiple FaMily 34.3 
Percent Mobile 80.es 2.1 

Total Occupied Unit. 
Percent OWner Occupied 51.8 54.4 56.1 

l> Percent pre-1940 Construction 35.1 15.4 
• ..... 

$16,346. $55,100. $41,900. ..... Median Value Single Family Unita 
e) Median Monthly Groaa Rental 111. 245. 176. 

Vacancy Rate 
OWner Occupied 1.1 3.1 
Renter Occupied 1.1 8.1 

Persons Per Rousehold 2.3 2.3 2.6 2.4 

Sourcea. U.S. Bureau of the Cenaua. county and CSty Data Bpok, 1911. laabington, D.C. (1910 Figures., U.S. Bureau of 
the Censua. 1980 Cen.". pf 8p".ing. Vol 1, Characteriatica of Housing Unit a, Chapter A, General Housing Characteris~ics 
and Chapter B, Detailed Houaing Characteristics, Parts 28 Montana, 39 Oregon, and 49 lashington. laahington, D.C. (1980 
Figure.) I U.S. Bureau of the Cenaua. County and CltV P,ta Book, 1983. 'a.hington, D.C. (1980 Figur •• ), (b, Shapiro 
and Associatea. 1984. ,SewSt MarSne r'ctJ1ty pElS. Bellingh .. ,lashington. Ihatco. County Oepart .. nt of Publio lorka. 
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Table A.3.1S 
Housing Characteristics in Washington State and Spokane County 

Washington State Spokane 'County 
Housing Characteristics 1970 1980 1984 1970 1980 1984 

Total Unit. 1,689,450 1,813,321. 137,673 143165. 
Percent Single Faaily 67.8 70.2 
Percent Multiple Feaily 24.5 23.6 
Percent Mobile Home 7.7 6.2 

Year Round Unit. 1,204,902 1,650,411 99,439 137,216. 
Percent Single Faaily 75.6 69.4 77.5 75.8 
Percent Multiple Faaily 24.& 19.1. 
Percent Mobile Home. 6.0 5.1 

Total Occupied Unit. 
Percent OWner Occupied 66.8 65.& 69.2 67.0 
Percent pre-1940 Conatruction 21.3 26.5 

Median Valu, Single Feaily Unita $18,529. $60,700 • $14,111. $42,200. 
Median Monthly Gro.. Rental 115. 254. 92 186 

Vacancy Rate 8.1 (b, 8.8 (b, 
OWner Occupied 2.1 2.1 
Renter Occupied 7.3 8.3 

Peraona Per Houaehold 2.9(b, a. lab, 2.4 2.5 2.4 

Sourcea: U.s. Bureau of the Cenau •• County ond ctty noto BOOk, 1977. Wa.hington, D.C. (1970 Figure." U.S. 
Bureau of the Cen.u.. 1980 COOIUI of Hpuliog. Yol 1, Characteri.tic. of Bou.ing Unit., Chapter A, General Bou.ing 
Characteri.tic. and Chapter B, Detailed Hou.ing Characteri.tic., Part. 28 Montana, 39 Oregon, and 49 W •• hington. 
Wa.hington, D.C. (1980 Figure." U.s. Bureau of the Censu.. Cgunty ond City not. BoOk, 1983. .aahington, D.C. 
(1980 Figure." (b, Shapir9 and la.oeiates. 1984. KioMit Mortn. r,siJity Plls. Bellinghaa,Washington. Khat co. 
County Departaent of Public Works. 



Table A.3.16 
Housing Characteristics in Spokane, Spokane Co. and Wenatchee, Chelan Co. Washington 

Spokane (city) Wenatchee 
Housing Characteristics 1970 1980 1984 1970 1980 1984 

Total Dnits 76,041 71,891 1,682 1,832. 
Percent Single F..tly 68.6 65.6 
Percent Multiple Family 29.9 30.9 
Percent Mobile Home 1.5 3.5 

Year Round Units 64,321 76,010. 1,677. 
Percent Single Family 75.6 69.2 73.2 
Percent Multiple Family 29.5 24.8 
Percent Mobile Homes 1.3 2.0 

Total Occupied Dnits 
Percent OWner Occupied 66.3 61.5 56.1 

> Percent pre-1940 Construction 37.7 30.3 . 
~ Median Value Single Family Units $12,809. $41,300. $45,100. 
~ Median Monthly Gross Rental 88. 216. 225. 

Vacancy Rate 
OWner Occupied 1.8 1.9 
Renter Occupied 8.4 10.6 

Persons Per Household 2.2 2.2 2.3 2.2 

Sources: D.S. Bureau of the Census. County ,nd CIty D,t, Book, 1911. Washington, D.C. (1910 Figures" D.S. 
Bureau of the Cenlu.. 1980 Cen.n. Of Bou.inq. Yo] 1, Characteri.tic. of BoU.in9 Onit., Chapter A, General Bou.in9 
Characteristics and Chapter B, Detailed Housing Characteristics, Parts 28 Montana, 39 Oregon, and 49 Washington. 
Washington, D.C. (1980 Figures" D.S. Bureau of the Census. County ,nd City D,ta Book, 1983. Wa.hington, D.C. 
(19830 Figures), (b, Shapiro and Associates. 1984. Kiewit H,rtne r'Gtltty DEIS. BellinghaM,Washington. Whatcom 
County Departaent of Public Works. 
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Table 1..3.11 
Housing Characteristics in Montana and Flathead County 

Montana State Flathead County Columbia Falls Kalispell 
Housing Characteristics 1980 1980 1980 1984 

Total Unit. 328,465 22,485 1,171 4,772 
Percent Single Family 
Percent Multiple Fa.tly 
Percent Mobile BODe 

Year Round Unit. 315,015 20,101 1,170 4,162 
Percent Slngle F.-lly 10.4 10.1 12.4 13.0 
Percent Multiple Fa.ily 17.8 13.7 23.1 24.9 
Percent Mobile Bo.e. 11.8 16.2 4.5 2.1 

Total Occupied Unit. 
Percent OWner Occupied 68.6 14.0 67.4 62.8 
Percent pre-1940 Con.truction 30.3 22.5 17.6 39.6 

Median Valu~ Single Family Unit. $46,500 $t8,000 $34,100. $43,000 • 
Median Monthly Gro.. Rental 165 114 180 169 

Vacancy Rate 
OWner Occupied 1.' 2.2 1.5 2.3 
Renter Occupied 11.0 11.5 8.7 10.1 

Per.on. Per Bou.ehold 

Source., U.S. Bureau of the Cen.u •• COuntV And CltV OAt, BOok, 1'71. Wa.hington, D.C. (1.70 rigure.), U.S. 
Bureau of the Cen.u.. 1980 C.n,,,, ot HOu,ing YOI 1, Characteri,tic. of Bou,ing Unit" Chapter A, General Bou.ing 
Characteri.tic. and Chapter B, Detailed Bou.ing Characteri.tic., Part. 28 Montana, 39 Oregon, and 49 Ma.hington. 
Ma.hington, D.C. (1980 Figure.', U.S. Bureau of the Cen.u •• Cpunty ,nd ctty D,t, Book, 1983. Ma.hington, D.C. 
(1983 Figure." (b, Shapiro and A •• ociate •• 1984. Kiewit ",rlpo f'Cillty PSIS. Bellingham, Ma.hington. Nhatcom 
County Department of Public Mork •• 
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Appendix B 
Calculation of the Direct plus Indirect Employment 

Multiplier for the State of Washington 

Bourque and Conway (1976) provide a comprehensive table 

of Washington State inter-industry flows. As addenda, the table 

includes direct employment by industry and an employment 

multiplier. The direct employment estimate for industry can 

provide an estimate of the impact of an exogenous reduction in, 

for example, final demand for aluminum on employment in the 

aluminum industry. The employment multiplier concept included 

in the table includes this direct effect, the indirect effect 

based on reduced purchases by the aluminum industry, and the 

induced effect due to a reduction in income (personal consumption 

expenditures) in the state. For a variety of reasons the static 

nature of the input-output structure provides poor estimates of 

the induced employment effect. Thus, we employ the MASTER model 

to estimate the induced effects. A major advantage is that it 

provides information on the dynamics of adjustment. 

However, as an input to MASTER, estimates of the direct 

plus indirect labor impacts are required. These are deducible 

from the gross flows matrix as follows: 

Let n = 

Let Q(nxn) = 
K(nxn) = 

number of industries (51 in the Wash­

ington State gross flows table) 

matrix of gross inter-industry flows 

diagonal matrix of total gross output 

by industry; K(i,j) = output in 

industry i for i = j and 0 other­

wise. 

Define A(nxn) as the matrix of technical coefficients. A 
can be derived from Q and K as 

Let L(n) 

A = Q . K-1 

= vector of direct labor reqUirements per 

dollar of output by industry. 
B.1 



Define D(n) = vector of direct plus indirect labor 

requirements for a change in final demand 

in each industry. D is deducible from L 

and A as 

D = L· (I-A)-l 

where I is the identity matrix. (See, for example, Chiou-Shuang 

Van, 1969, pp. 15-81). 

The full D vector is given in Table B.l. For our purposes 

we require the employment multiplier for the aluminum industry 

(#32) disaggregated by its impact on each industry. Disaggre­

gation by industry is obtained through element-by-element 

multiplication of the L vector and the column vector of (I-A)-l 

associated with the aluminum industry. This 51 element vector 

is given in Table B.2. 

Table B.l. Direct plus Indirect Employment Multipliers 
for Washington State Wage and Salary Workers 

Industry 
1 
2 
3 
4. 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
U5 
16 
11 
18 
19 
20 
21 
22 
23 
24. 
25 
26 

per Million (1912) dollar change in final demand. 

Multiplier 
36.121 
38.6!U 
30.035 
34.125 
42.392 
22.802 
35.009 
42.129 
22.230 
24.381 
38.014 
41. 269 
47.919 
33.500 

8.551 
34.013 
40.313 
38.899 
38.653 
52.032 
30.566 
29.431 
29.803 
51.421 
29.419 
3.2.389 B.2 

Industry (cant) 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
41 
42 
43 
44 
45 
46 
41 
48 
49 
50 
51 

Multiplier (cont 
5.628 

38.138 
38.536 
37.311 
43.220 
15.181 
31.115 
28.530 
38.918 
48.534 
39.016 
36.812 
25.122 
11.829 
50.143 
41.892 
54.206 
21.928 
10.334 
11.509 
32.580 
39.423 
61.506 
55.655 
14.159 



Table B.2. Direct plus Indirect Employment Effects by 
Industry of a $1 Million Dollar (1972$) 
Change in Final Demand for Aluminum 

Industr~ Multi2lier Industr~ (cont) Multi2lier 
1 .0106 27 .0009 
2 .0024 28 .0014 
3 .0021 29 .0021 
4 .0015 30 .0041 
5 .0045 31 1.0320 
6 .0009 32 11. 3150 
7 .0019 33 1.3669 
8 .0156 34 .408_9 
9 .0019 35 .01197 

10 .0280 36 .0822 
11 .0025 37 .4153 
12 .0002 38 .2053 
13 .0008 39 .0083 
14 .0021 40 .0545 
15 .0056 41 .0301 
16 .0026 42 .0884 
17 .0039 43 .0021 
18 .0018 44 .0013 
19 .0569 45 .0001 
20 .0920 46 .0004 
21 .0027 47 .0021 
22 .0034 48 .1293 
23 .0012 49 .0026 
24 .0010 50 .0037 
25 .0036 51 .0036 
26 .0072 

(cont) 

The elements of the 51 element vector in Table B.2 are 

summed together as appropriate to create the 12 industrial sectors 

of the Master Model (Table B.3). For our purposes, we need to 

enter employment changes rather than dollar value of aluminum 

demand change. Thus, the multipliers in column 3 are divided 

by direct aluminum labor requirements per dollar of aluminum 

output. This produces a column of multipliers (column 4) which 

when multiplied by direct labor changes in the aluminum industry 

yield indirect employment effects by industry. 
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Table B.3. Direct plus Indirect Employment Multipliers 
by Industry, Summed to Conform to Master Categories 

l. Z. l. 4-

Multiplier 1b Multiplier 2c 
(Employment change (Employment change 

MASTER per change in per direct employment 
Industrial Washington State final demand for Change 1 n Alum1 num 
Category I/O Categories Al uminum) Industry) 

AGG 1-3 .0151 .00158 
AFF 4,5,15 .0116 .00122 
MINING 14 .0021 .00022 
CONSTRICTION 48 .1293 .01356 
NONDURABLE MFG. 6-13,16-27 .2290 .02402 
DURABLE MFG. 28-42 15.0264 1.57630 
PUT & COM 43-47 .0060 .00063 
WHOLESALE TRADE 49a .00076 .00008 
RETAIL TRADE 49a .00184 .00019 
FIRE 50 .0037 .00039 
SERVICES 51 .0036 .00038 

(a) The Washington State 1/0 Table combines retail and wholesale trade. The 
multipliers are assumed to be proportional to employment in wholesale 
and retail trade in the study regions for 1980. The total multiplier 
for trade is .0026. 1980 wholesale trade employment was 70745 and retail 
trade employment was 170,124. 

(b) Equal to sum of multipliers from Table 2 for reported Washington State 
Industrial categories in Column 2. 

(c) Equal to column 3 divided by the direct employment multiplier in the 
aluminum industry (8,200/860.2 = 9.5327) 
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APPENDIX C 
ECONOMIC MODEL DOCUMENTATION AND MACROECONOMIC ASSUMPTIONS 

C.l. METROPOLITAN AND STATE ECONOMIC REGIONS (MASTER) MODEL 

The Metropolitan and State Economic Regions (MASTER) Model 

is a computer code designed for (1) forecasting economic activity 

in substate geographic areas, and (2) planning and policymaking 

in energy-related fields. MASTER forecasts economic activity 

in all 268 metropolitan statistical areas (MSAs) recognized by 

the Bureau of Census, plus 48 rest-of-state areas (ROSAs.) that 

make up the remainder of the 48 contiguous states and the District 

of Columbia. It can also forecast activity at the county level. 

MASTER Version 1.0 (Adams, Moe and Scott, 1983) was used in the 

BPA/DSI study. Version 1.0 consists of four submodels, one tor 

each U.S. Census Region (Northeast, North Central, West, South). 

Each submodel can be used to forecast annual economic activity 

in any MSA, ROSA, or county in the corresponding census region. 

Each submodel contains 53 stochastic equations linked together 

by more than 100 definitional or accounting identity equations. 

MASTER is an econometric model; the stochastic equations were 

estimated statistically using time-series/ cross-section, economic 

and demographic data for the years 1961-1916 for each MSA/ROSA 

in the corresponding census region. The endogenous or dependent 

variables forecasted by MASTER for any MSA/ROSA/County are shown 

in Table C.l. 

The functional torms and variables used in the· MASTER 

model equations were selected primarily according to their con­

sistency with economic theory and how well the resulting equations 

could be applied to a wide range of local conditions. For ex­

ample, the dependent variable in each employment equation is 

the annual percentage change in employment because this functional 

form could be readily adapted to both large and small regions. 

When a forecast is prepared, the starting value for each dependent 

variable is adjusted automatically in two rounds to incorporate 

area-specific differences between the behavior of the dependent 
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variable in an "average" MSA/ROSA/County in the census region 

and the actual benchmark value in the area for which the forecast 

is prepared. 

The MASTER model can forecast for any county or aggregation 

of counties in the United States. This is accomplished by select­

ing appropriate start-up values for the model's dependent vari­

ables for the group of counties and calling the model. The 

model then treats the aggregation of counties as it would any 

MSA/ROSA and produces a forecast. This was done for this report. 

A simple schematic diagram of MASTER is shown in Figure 

C.1. The MASTER forecast begins with exogenous (outside the 

model) forecasts of sector real (adjusted for inflation) wage 

rates, consumer price index, national unemployment rate, and 

the historical ratio of local to national wage rates. Local wage 

rates are calculated and fed to the employment equations, along 

with estimates of local real personal income, national real 

output by sector, and cost variables such as energy prices and 

interest rats. Local employment is thus determined by a mix of 

local and national conditions. Employment is, in turn, a key 

input into the model's estimate of real income (which includes 

wage and nonwage income by component) and population. Construc­

tion is determined by interest rates, local construction prices 

per square foot, and the level of employment by sector or pop­

ulation, as appropriate. Employment, income, construction, and 

population are all solved for simultaneously in each forecast 

year to ensure internal forecast consistency. The model is 

fully described in Adams, Moe and Scott, "The Metropolitan and 

State Economic Regions (MASTER) Model - Overview, May 1983. 

Pacific Northwest Laboratory. 

C.1.1 Fiscal Impact Model 

The Fiscal Impact Model (FIM) is a computer code that 

estimates per capita revenues, expenditures, and other fiscal 

items such as the amount of bonded debt for state and local 

government entities in any geographic region for which the MASTER 
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model provide population forecasts. Four levels of government 

are currently recognized: state, county, city, and independent 

school districts. FIM can be used to forecast each local juris­

diction separately, or consolidated fiscal estimates for all 

cities, county governments, or school districts may be provided. 

FIN forecasts 181 fiscal line items, corresponding to groups or 

categories of revenues (by source), expenditures (by function 

and type of expenditure), and balance sheet items recorded in 

the Census of Governments. For this study, only total expendi­

tures and revenues were reported. Table C.2 lists the normal 

FIM outputs. 

Figure C.2 shows a simple schematic diagram of FIN. Any 

forecast begins with a selection of the jurisdiction(s) that 

are to be reported in the forecast. MASTER model population 

forecasts must be available for the service area(s) represented 

by each local jurisdiction. For each jurisdiction, the model 

accesses the data base containing historical total dollar amounts 

for the fiscal items reported by the FIN model. These juris­

dictions are aggregated as appropriate for the forecast (e.g., 

all cities within a given county might be combined), and divided 

by the appropriate historical population measure to obtain per 

capita values for the various fiscal items. For most items, this 

is total resident population; however, for a limited number of 

programs a definite age cohort user group may be identified, as 

in the case of primary and secondary education. In that case 

the user group is population aged 5-17 years. If the users 

have better information, they may override the default per capita 

values computed by FIN. 

FIN next links the appropriate forecasted population totals 

to the per capita fiscal item totals. The model then calculates 

each fiscal item for each forecast year for each population 

forecast. The individual fiscal items are then aggregated as 

appropriate, the forecasts are compared to determine impacts. 
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C.l.2 Macroeconomic Assumptions for the Master Model 

The MASTER model requires several macroeconomic assumptions 

as exogenous input to produce a scenario. Within the model, 

local economic activity is derived from these macroeconomic 

variables. The variables include 8 categories of industrial 

output, 3 interest rate measures, the national unemployment 

rate, national population, and the national consumer price index. 
The values assumed for these variables are given in Table C.3. 
As indicated in the text, the macroeconomic assumptions were 
assumed to be those used in the BPA's OSI OPTIONS STUDY .. {198S). 
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TABLE C.1. Outputs of the Fiscal Impact Mode~a) 

Revenue by Source: 

Property Tax 
Sales Taxes 
Miscellaneous Taxes 
Transfer Payments (Federal) 
Transfer Payments (State) 
Transfer Payments (Local) 

Expenditures by Function: (b) 

Debt: 

Education 
Public Safety 
Public Assistance 
Parks and Recreation 
Administration 
Health 
Sanitation 
Utilities 
Transportation 
Libraries 
Natural Resources 
Miscellaneous 

Issued 
Retired 
Full Faith and Credit 
Non-Guaranteed 
Short Term, Beginning of Year 
Short Term, End of Year 
Total Debt 

(a) All results are reported in 1985 constant dollars. A discounted 
flow value is reported for each item for the period 1985-2030. 

(b) All categories are reported by capital and non-capital. 
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TABLE C.2. MASTER Forecast Variables 

Employment and Wage Rates (1972 dollars/year) 

Agricultural Production 
Agricultural Services, Forestry, Fisheries, etc. 
Mining 
Construction 
Durable Manufacturing 
Transportation, Communication, Public Utilities 
Retail Trade 
Wholesale Trade 
Finance, Insurance, Real Estate 
Services 
Government 

Changes in Commercial Floorspace (square feet) 

Retail and Wholesale Trade 
Office 
Auto Repair and Garage 
Warehouse 
Education 
Health 
Religious 
Public 
Hotel/Motel 
Miscellaneous Commercial 

Changes in Residential Units (square feet) 

Single Family Detached 
Single Family Detached 
Three-Four Units 
Five or More Units, Three or Less Floors 
Five or More Units, More than Three Floors 

Demographics 

Births 
Deaths 
Net Migration 
Population 

Income (1972 dollars) 

Labor and Proprietor Income 
Transfer Payments 
Dividend, Interest, Rent 
Social Insurance and Residence Adjustments 
Personal Income 
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I'IACROECONlJIIlC ASSlJIIPTIDNS 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
XGGAG XGGIIIi XGGI'FD XGGIIFN XGGIIIf XGGFI XGGSV XGGCC FIKSAAA FRIIITBJIIIY FRPl:PJIII tR.IT NPT CPI 

1980 100.89 28.[92 492.82 410.67 336.92 339.24 3m.57 119.56 11.9380 11.4340 12.6570 7.1000 2Zl.74 246.8 
1981 114.54 28.513 506.82 413.51 346.24 350.76 323.24 115.07 14.1710 14.0250 15.3250 7.6(1) 230.47 272.4 
1982 111.51 Zl.OO7 459.99 402.88 342.95 357.24 327.lIi 112.51 13.7870 10.6140 11.8920 9.7000 233.18 289.1 
1983 9B.87 26.440 492.01 418.52 399.17 384.52 355.03 134.74 12.0420 8.6108 8.8783 9.6(1) 235.42 298.4 
1984 108.81 28.380 564.93 443.66 399.17 384.52 355.03 134.74 12.7130 9.5489 10.1420 7.5529 238.21 310.9 
1985 110.10 28.328 590.45 450.52 414.19 397.55 369.12 143.11 11.8030 8.8752 9.0629 7.0374 240.72 321.7 
1986 112.96 28.437 616.25 462.04 426.76 408.32 381.69 148.72 12.1530 9.9639 9.9603 7.0025 243.18 335.0 
1987 114.51 28.430 633.lIi 471.24 435.01 418.82 392.76 147.52 12.1Z1O 10.6290 9.7519 7.4Z17 245.52 354.7 
1988 121.45 29.149 687.03 494.73 450.53 434.73 4lIi.OO 158.14 10.7590 8.[910 9.1088 6.7839 247.76 373.5 
1989 123.74 29.047 7(1;.14 504.00 459.62 446.51 417.04 157.24 11.0220 8.3369 9.3815 6.4222 249.92 393.8 
1990 1Zl.01 29.329 721.70 516.04 467.70 459.17 426.93 154.39 11.4260 9.23l1i 10.3730 6.3379 252.02 416.3 
1991 123.94 28.293 701.13 510.98 467.74 467.69 433.67 148.04 11.5770 10.6980 11.9990 7.6041 254.lIi 438.2 
1992 133.01 29.791 765.49 540.39 485.88 485.44 448.74 161.62 10.4300 7.4463 8.3940 6.7448 256.lIi 459.5 
1993 135.88 30.131 793.73 553.04 496.46 500.21 460.64 164.81 10.6420 7.9523 8.9551 6.2833 258.07 483.3 
1994 139.43 30.510 818.01 566.14 505.98 514.34 472.57 164.65 11.0320 8.9503 10.lIi2O 6.0810 260.07 509.7 
1995 144.37 31.295 850.68 580.[9 516.32 528.37 484.17 167.23 10.8290 9.1114 10.2400 6.~ 262.02 537.9 

n 1996 142.34 30.503 836.90 573.74 515.03 536.58 490.25 161.13 11.3590 9.4673 10.6350 6.7246 263.94 565.0 . 
"" 1997 149.67 32.030 902.66 596.34 534.72 555.lIi 506.30 177.03 10.9720 6.96Zl 1.8577 6.1801 265.82 589.9 

1998 154.17 32.886 935.68 613.23 549.74 571.23 521.70 177.39 10.2390 7.1[98 8.0208 6.0(1;1 267.68 616.6 
1999 158.44 33.585 962.02 6Zl.70 563.94 587.52 538.04 176.81 9.6438 7.2302 8.1544 5.9293 269.52 643.7 
2000 162.03 33.859 985.59 640.25 577.66 603.72 552.93 180.51 9.4174 7.4645 8.4141 5.8481 Zl1.34 673.0 
2001 160.66 33.437 972.25 634.64 575.75 613.82 560.Zl 178.46 9.6758 7.8718 8.8658 6.5436 Zl3.14 701.7 
2002 169.21 35.573 1047.00 662.68 599.lIi 635.73 579.69 196.58 9.4015 6.0880 6.8877 6.1749 Zl4.92 732.3 
2003 174.07 36.556 1079.20 678.73 613.83 652.53 595.51 192.71 9.(1;29 6.5789 7.4320 6.0794 276.68 764.6 
2004 178.66 37.467 1110.40 694.44 629.45 670.12 612.33 193.74 8.8110 6.7330 7.6030 5.9039 Zl8.43 801.2 
2005 182.44 38.318 1142.30 707.67 643.01 687.62 6Z1.37 199.30 8.7590 6.7981 7.6752 5.7787 280.15 840.9 

COlLMS 1-81 REAL GROSS WTPUT (1972 $) FRPl:5AMI JIIoody I sCarp. Bond Rate, AM Rated 
XGGAG, Agr ieu! ture, F ore!Jtry, Fisheries FRIIITBJIIIYI lllarket Yield, J m. Treasury Bills 
XGGIIIi. I'Iinlng FRI'I:PJIIII PriE COIMBrcial Paper Rate, J IIIJ. 

XGGPFD. Durable Manufacturing NRUTI National Unemployment Rate 
XGGl'FN, Non-durable ~nufacturing NPTI National Population 
XGGWR. Wholesale & Retail Trade CPI, Consumer Price Index (1967=100) 
XGGFIi Finance, Insurance. Real Estate 
XGGSV, Services 
XGGCC, Contract Construction 



FIGURE C-l. Master Model: Simple Model Schematic 

WAGE 
RATES 

EMPLOYMENT 

C-.8 

CONSTRUCTION 

INCOME 

POPULATION 



FIGURE C:2. Simple Schematic of FIM 
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APPENDIX A-D 

nETAIlEO RESlIlTS OF MASTER MOOEl RUNS 





PORTLAND MSA: 
CLACKAMAS, MULTNOMAH AND WASHINGTON COUNTIES, OREGON 

AND 
CLARK AND COWLITZ COUNTIES, WASHINGTON 

(Renolds Plant Site, Troutdale; Alcoa Plant Site, 
Vancouver; and Reynolds Plant Site, Longview) 





"AS TEl HIGH FDIECAST FGI I'ADSI lEGION 1 

I,ll 1911 , •• :l UIJ 191'1 1915 1916 1917 

--------- --------- --------- --------- --------- --------- --------- ---------
~LD'"ENT.'EISDNS 

4711 4774 47" 4753 4747 4731 4731 AGRICULTURAL un 
AGRICULTURAL SERVICES 2337 2315 2475 255. 2592 26U 2733 2791 
"INING 3&2 3U 401 '.7 397 HI ~09 .. 7 
CDNS TRUCTJDN 24611 2'123 23491 23336 231U 22"1 22723 22497 
NONDURAILE "ANUFACTURING 35151 34"5 3464. 3~352 3UD7 3'167 33167 33667 
DURAILE "ANUFACTURING 715" 7173. 716U 77922 77319 71183 71105 71O~9 
PUILIC UTILITIES 32429 32524 3261' 32715 32111 32"7 33.03 33D99 
WHOLESALE TRADE 43217 43342 43753 43979 ~4334 ~4'" 45337 "~,, 
RETAIL TUDE ""I 1I2Ul lD5201 1I7"~ U' .. I 112521 115102 ulnl 
FINANCE-INSURANCE-REAL ESTATE 37320 36111 3UOO 3UII 3"" 36261 36061 3515~ 
SERVIC'!! 113"7 111103 11"19 U1241 111773 113109 113515 113121 
GOVER". lENT 106433 u" .. Hun 1l64~2 120052 123721 127501 131391 

--------- --------- --------- --------- ---~.----- --------- --------- ---------TOTAL "19n 511'16 '15475 5919"7 591051 .... 31 613"" 619175 

NEW CO""ERCIAL CONSTRUCTION ".FT 
RET A I L -WHOL ESAL E 2117.U '''15'' SlU37 134764Z ZI16411 ZZ6un ZUU7t 2560205 
DFFICE .UILDINGS 1334339 221611 Z02652 137"731 212941. '2174' 16 .. 121 1061211 
AUTO RE'UI 374491 1101546 121391. 79759 22547 59157 2Z547 225'" 
WAREHOUSES 1'''421 1232674 122917 12.2367 1157143 1712491 2111119 ZIlD178 
EDUCATION .,.156 6""41 ,.6'" ,.0601 46U2Z 4In", 41519' 512003 
HEALTH 177471 14 .. 7' "637 57637 57637 57637 57637 57637 
'UIUC 214-'1 ... 411 41411 235421 55"'" Z195" 47579Z 321693 
REUGIOUS 177115 19,.43 Z13491 195310 167113 17414. lUI II 161122 
HOTEL-~T!L IZ ... un. 2591. 25910 25911 Z5911 Z5nl Z5.n 
"lSCELLANEDUS .74574 195216 .51413 19ZOIO 951731 nZ762 973344 "1673 

--------- --------- ---------. --------- --------- --------- --------- ---------TOTAL 79Z"14 5452173 4SUZ62 "U~57 .. 31617 U3I451 ... 3449 77ZZ .. Z 

CD""EICIAL CONSTRUCTION S,.'T 
ADDITIONS AND ALTERATIONS 

RETAIL-YNOLESALE I7UZ 143'" 14"" "271 Z6722 1155U 549U "144 
O'FICE BUILDINGS lUll lU97 14"7 65711 122646 41365 92761 51705 
AUTO RE'AIR .. n 24U • 0 0 0 0 • WAiEHOUSES ZIII19 200Z" 197141 217017 21.521 ZI465' Z230" ZZZ571 
EDUCATION 575U "Z7Z 5927Z 6101Z 6216' 63573 ,,,,., 66391 
HEALTN 13297. 124177 121.21 135109 149411 143121 14 ... 1 14"474 
'UILIC 17ZI7 1"53 11011 lU31 Z4~17 17667 2371Z 20'" 
RELIGIOUS 7Z"5 72190 714" 70546 7IZ11 71152 70331 70611 
HOTEL-~TEL 15"7 2Z0Z Z202 220Z 11474 zzn "71 Z202 
"%SCELLANEOUS U52. .... Z 72"" 51156 59ZI7 70351 7"" 76761 

--------- --------- -------- --------- --------- --------- -------- ---------TOTAL 77U14 717253 "5153 617492 "'4912 7Z1531 751"Z 754525 

RESIDENTIAL CONSTIUCTIDN S'.FT' 
A'ART"ENTS 

FIVE OR ~RE UNITS 
1-3 STDIJES 16"4294 1111497 .. 12U U"'954 l'U"1 ZI4I516 ZZZ.I1Z ZZZ3261 
4 01 ~IE STORIES 363'19 391371 "49116 5Z2317 51119' 611410 62S1U 631S15 

THREE TO FOUl UNITS 793115 67Z"" '20'" 76Z417 194524 "'77' "I'" 918479 
SINGLE FA"ILY DETACNED 14IZS765 13U"11 13391"36 14751141 15714416 164613ZZ 1""122 17Z57733 
DU'LEXES 5Z1061 4S331l 313562 '5UU 513115 542641 564796 55765" -------- --------- --------- --------- --------- --------- --------- ---------TOTAL 17345Ul 15654574 15733417 1713'''1 19496313 Z16Z17Z7 ZUZ19Z4 ZIU .. ZO 

WAGES' ANNUAL .01 1 •• 4 • 
AORICULTURAL 27.117 Z7.ZlI Z7.571 Z7.aol 27.77Z Z7 .... Z'.029 21.116 
AGRICULTUIAL SEIVICES 21.'-' ZI.734 21.341 ZO.117 20 .415 ZO .371 ZO.342 20.406 
"INING 36."1 31.551 39.520 39.346 3t .433 39.396 39."5 .0.723 
CONSTRUCTION 31.'26 37.'16 37.1" 3'.284 31.555 31.'" 31.955 31.975 
NONDURAILE "ANUFACTUIINO Z7.111 27.33Z 27.61' Z7.907 27.979 ZI.125 zl.zn 21.411 
DURAILE "'NUFACTUIING Z'.I" Z •• ZI5 21.5" Z'.717 Z •• ,"" Z'.729 Z •• 13. ZI.951 
'UILIC UTILITIES 3l.~11 3l.795 34.141 34.362 34.355 34.431 34.5" 34.176 
WHOLESALE TIADE lO.'" 31.346 31.630 31.971 32.271 3Z.492 32.741 33 .... 
RETAIL TIADE 14.6" 14.3" 14.175 14.1" H.U2 1" .111 14.051 13.9Z3 
FINANCE-INSUIANCE-IEAL ESTATE 21.247 u.n. 30.5" 31.7OS 31.14' 31.134 31. "'. 3Z.391 
SEIVICES 21.774 21.12' 21.Z5I 21.346 ZI.4I3 Z1.5~3 21.'''' 21.169 
GDVU .. PT ZI.4U ZI.657 21.114 21.114 ZI.3'" ZI.511 Z1.117 22.0" 

'PSONAL INC .. E ... 1914 • 
WAGE IJLL 13779231 13"4675 141 .. 215 14303'141 14477536 14711531 14917941 151319" 
'RO'EI" INC .. E 2625197 Z77"" 29253" 3064375 3Z11715 3311913 3557"7 37601., 
TRAHS'ER 'A,"ENTS 23391" Z39.391 24412 .. 2'1913" 2545726 16 .. 347 2 .. 1245 27117" 
RESIDENCE ADJUST"ENT -tl" -4117 -7114 -10791 -12275 -Ul42 -14301 -13195 
SOCIAL INSUIANCE ADJUS,"EHT '167" 137133 152175 ''''11 all55. .1762l 9211" ",.,64 
'ER CA'ITA INC .. E 13.494 13.536 13."2 13.13Z 13.93'1 14.D9I 14.197 14 .lSi 
TOTAL 'EI50NAL INC .. E 17911411 1.2414Z5 1'''3555 1.,71110 193"1143 1977 .. 17 21193 .. 5 Z0655693 

DUIIIOIA'NICS 
'O'ULATION 13Z79Z1 1347515 1357"1 1372100 UII"4 14037" 1422349 14316'" 
IIITHS ZlI1' ZUU 2'''73 20'" Z19'" Zll19 Z1411 21733 
DEATHS lZZ51 12435 12532 12664 12113 12960 13U3 13286 
"IOUTIDN lun 117 .. 2 ... 4 .. 79 7161 7445 lO233 7150 

0.1 



"ASTEI HIGH fOIECAST FOI IPADSI lEGION 1 

19 •• U .. 1'" un un 1"3 19.4 1995 

--------- --------- --------- --------- --------- --------- --------- ---------~LOT"ENT.PEISONS 
4729 4721 4727 4721 4723 4727 4729 4732 AGlICULTUIAL 

AGIICULTUIAL SEIVICES 2151 2.24 29" 3069 1137 32" 3212 3nl 
"IHING ... 4 .. .01 Ul 4 .. 4., 4" ... 
CONSTIucnON 223U Z2n. 22229 21.n ZUU 22115 22151 Z2154 
NONOUIAILE "ANUFACTUIING 33531 31411 n271 33197 3U .. 12926 32.41 32765 
OUIAILE "ANUfACTUIING 712t7 71515 71761 71760 nl.' 7"n 1 .. 12 IOn6 
PUILIC UTILITIES nu, 332U 33Ul n .. 1 3151' lSlI5 337.3 nllz 
WHOLESALE TIADE 45134 45765 45119 451" .5112 451 .. 4"42 .5Ut 
RETAIL TRADE 121271 12 .. 17 121171 131375 1349 .. U'U' 142 ... 14"26 
FINANCE-INSUIANCE-IEAL ESTATE 15"4 nUl 15362 nus 34"2 14711 14475 34Z4Z 
SEIVICES 1145., 115121 116'26 u .... un" 121411 1214 •• 1224n 
GOVEIMENT 1354U U"51 143816 14.211 152741 15741. 16221. 167176 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 621." U7 .. 7 645464 652523 6UI19 673925 '.3137 6n.n 

HEW C~EICIAL CON5TIUCTION ".FT 
lET AIL-WHOLESALE 2'''IU 352U15 3U7UI 2nU4. 2 ... 454 352.772 3U'''.'' 277IlU 
OFI'ICE IUILDINGS lZS3151 u.un 1129 ... 1137412 1123Ul 174262' -111".' 1 .... 45 
AUTD IEPUI Z2547 22547 22547 225"7 22547 Z2547 Z2!547 33279 
WAIEHOUSES ZI ..... 262UI1 2573457 2512'" 2512 .. 5 3137595 113 .. 73 29 •• 111 
EDUcaTION 5243n U7653 5U6I7 U.,5l 623.17 nU43 67 ... 45 711734 
HEALTH 57637 57U7 57137 57137 57U7 57637 n ••• 57137 
PUILIC 3"'" UI792 45 .... 3 .... ' 3U795 ".712 5Z1711 411UI 
IILIOIOUS 1"'" 1553" U4'7I In.u 171 ... U.U4 177974 1.7 .. 1 
HOTEL-MTEL 25911 91.11 '2997 25111 2591. 12634' lZ .. 71 1""4 
"ISCELLANEOUS ''''U 1145292 1153"2 1161141 1I'.SS7 1129115 U4IUZ U62433 -------- --------- --------- --------- --------- -------- --------- -------

TOTAL .. "Ul 11611738 tlZ"14 14"'64 15717U lUSA'1I lllUal' "17234 

C~EICIAL CONSTRUCTION SI.fT 
ADDITIONS AND ALTEIATIONS 

IETAIL-WHOLESALE 11256 41557 111756 1.,U5 lUlll n .. 7 1 .. Z34 11"" OFFICE IUILDINGS 62627 111942 "526 'ZZ" 57U5 111194 " ... 514 .. 
AUTO REPAII • 1961 311. 36" 3215 "" 1537 1339 
WAIEHOUSES ZZ"" 237713 ZSl7'" 2'''.1. 243837 2"'" 2515" 2UIZS 
EDUCATION '1149 71112 71.72 nUl 75761 7.". .n .. 127" 
HEAL TH 1""443 151924 14"95 143112 1427" 149.71 145143 142.U 
PUBLIC 22 .. 3 21314 2"427 24'" 2 .. 77 311 •• Z1.n Z9IU 
RELIGIOUS 7112. 7213. nZ57 74379 75U2 76415 78311 ..... 
HOTEL-MTEL 3U5 221S7 21479 19140 17117 S742' Ual. 3U.4 
"lSCILUNEOUS 77'.4 ."27 91.75 92922 n.n '43" In.u l .. U. ------- --------- --------- --------- --------- --------- --------- ------TOTAL 7U.17 111917 .U445 134312 1S5"2 • .,.3' 'U2" '21'" 

IISIDENTIAL CONSTIUCTION S'.fT' 
APAIT"!HTS 

FIVE DI ~IE UNITS 
1-3 STOlns Z126564 2.39171 1."7" 1534613 1345537 153913. 15374'" 137UU 
4 01 MRE STOIIIS U9511 62425. '121" 59"" 579521 51.,75 S ... 7I 511 .. 2 

THill TO FOUl UNITS .61575 UU5I .. 2575 111075 757655 7U541 794 sa. H9259 
SINOLE F,"ILY DETACHED 172351,. 17Z ..... 171219'" 1'''''23 lU42765 1617"" 1"37171 U7:P"'11 
DUPLEXES 5S1333 nUll 51'.42 447:,. "21337 "sun 4U5I5 41.757 -------- --------- -------- --------- --------- --------- --------- ---------TOTAL 21511.43 2U"777 2.U3n. 194"5ZI5 19425622 2.Z51441 ZUZ1 ... 19"'517 

WAGES' ANNUAL ••• I •• " • 
AGIICULTURAL 2 •• 2.4 2 •• 39Z 2 •• 495 21.157 Z •. 72. 2 •• 'U Z •• '" 21.972 
AGlICULTUIAL SERVICIS 2 •• '" 21.711 21.151 2 ..... 21.134 21.207 21.37' 21.'''' 
"IHING 41.52' 42."12 43.3" 44.::92 45.112 "'.14' 46.791 .7.751 
CONSTlUCTIOH 59.'" n.uI 39.113 st. 121 39.214 3'.25Z 39.Z47 39.2Z1 
NONDUIAILE "ANU'ACTUIINO ZI.67' Z •• 152 2'.016 29.183 2'.341 n.5Iz n."4 2'.7" 
DURAILE "AHUFACTUIINO 2' .11' 29.1'1 29.1'" 2'.276 29.31' 29.373 29.427 29.476 
P'UILIC UTIlITUS 3'.132 35."" 35.'83 35.951 36.19' 36 .... 36.745 37. UI 
WHOLESALE TRADE 33.479 33.157 34.204 34.""7 34 •• U 35.151 35.415 3'."1 IETAIL TIADE U •• 17 13.716 13.5" ll."'7 13.392 13.295 13.1'7 13.171 
fINANCE-INSUIANCE-IEAL ESTATE 33.321 34.26' 35.223 35 •• 91 36.756 57.612 SI.'''' n.6I2 
50VlCES ZZ.112 22.357 22.". ZZ.762 22.'" U.231 23.4IZ 23.721 
10VIR""ENT 22.2" 22.544 22.791 23.'41 23.294 23.551 23 .... 24.17' 

PIRSONAL INCDNI ... 1914 • 
WAGE IILL 15429475 15727597 1 .. 13176 16221612 1"59U3 1""2U 17Z15Z., 175272" 
PIOPEITY INCDNE 3UIl .. 42152 .. 4472415 47421n 5037774 536U93 57U.17 .. 91 ••• 
TIANSfO P'A~!HTS 2776597 2.41511 2911113 2" .... 3U"75 3UUU U.,,!5Z 12"'" IESIDENCE ADJUSTR!HT -12572 -11525 -.n. -6092 -4." -2145 '" 37'" SOCIAL INSUIANCE ADJUS~INT '''142 "17" 1115171 1I312U 1 ...... UI6746 1113Z79 lU.U' 
PEl CAPITA INC~ 14.57' 14.77' 14.913 15.143 15."'7 15.652 15 .... U.I45 
TOTAL PIRIONAL INCDRE 212IZ664 21711912 223""5 Z2911729 2U7I.25 Z4Z.,Z4I 251IlZ.4 257 .. 17, 

DEItIIAAPHICS 
POPULATION 1454616 1473 .. 5 149U.3 15un, 152 .... UlIUI1 1513'''7 15 ..... 
IIITHS 219., zzzn 226U 22.n U17. un, U.77 2UU 
DEATHS U455 U614 u". un, lUSt 143'2 14541 14747 
"IAATION 742. 11513 11775 1I1Z' IlIZl lZlIU lZ737 11731 

D.2 



~ASTER HIGH FORECAST FOR B~ADSI Rf.GIOH 1 

1 '" 1 "7 1"8 1 '" 20CO 2081 

~~LO~ENT:~ERSONS 
AGRICUL TURAL 4714 4Hl 4750 ..,61 4771 471Z 
AGRICULTURAL S!RWICES 3444 352. 3621 3716 3815 3923 
~INIHG 410 414 41& 422 426 UO 
COHS TltUCTI ON 22152 22371 22694 2295' 23217 23474 
NONDURAILE ~AHUFACTURINI 32691 32616 32110 32751 32816 32U4 
DURAllE ~ANUFACTURING IOZll 80479 10a66 81306 81136 SZH3 
PUILIC UTILITIES 33981 34080 34180 34210 343&. 34Ul 
WHOLESALE TUDE 450\1 44&71 44131 44616 444&3 44405 
RETUl TRADE 151241 155151 160732 165aoa 171157 176625 
FIHANCE-INSURANCE-REAL ESTATE 34141 34115 34103 34106 34123 34117 
SERVICES 123421 126422 11.9453 132531 135506 13134. 
GOWER,,"ENT 172285 177549 l1Z975 lIa567 1 "329 200261 

--------- --------- --------- --------- --------- ---------
TOTAL 703774 717117 7312<01 145123 760au 77nll 

NEW CO""ERCIAl CONSTRUCTION S'I.FT 
RETAIL-WHOLESALE 3022117 2621125 3139a70 3777131 410Ull ... 453S. 
OFFICE BUILDINGS lZ59452 934622 1350146 1530443 1497195 1352513 
AUTD UP'UR 22541 114234 ,2547 22547 22547 22547 
WAREHOUSES 3194870 3103361 3U27a2 397H26 U53521 4551034 
EDUCATION 716651 731412 747511 712270 115721 167774 
HEAL TH 57637 57637 57637 57637 67411 ""4 
~UILIC 531 95' 317391 591511 1092" 111111 133474 
RELIGIOUS lUI07 211715 1"'17 196937 191032 204151 
HOTEL-"OTEL 131059 101511 164141 250924 321131 363597 
"ISCEL lAHEOUS 11.426' 1204409 1259733 13173" 1363769 14022" 

... -------- --------- --------- --------- --------- ---------
TOTAL 10319560 .U94 .. 11022.50 lZ709111 13631014 13741451 

C~ERCIAL COHSTRUCTION S'I.FT 
ADDITIOHS AND ALTERATIOHS 

RETAIL-WHOLESALE .7373 131417 .3723 79495 17101 11"03 
OFFICE BUILDIHGS "'81 46579 75779 "06' 19673 ao ... 
AUTO REP'UIt 9331 9862 12341 15a74 19241 22053 
WAREHOUSES 261119 Z71504 212089 2'2U5 101212 3osn. 
EDUCAnON 15174 .7916 '1009 94t91 97574 101099 
HEAL TH 144611 141401 144933 lU664 149777 141265 
~UILIC 32074 30712 34117 37171 39512 4O::Z1 
RELIGIOUS 11 .. 6 13091 85310 .1110 91041 9~U2 
HOTEL-"OTEL 46196 43555 59355 75844 17401 95111 
"ISCELLAHEOUS 107010 1104'1 111187 117713 126432 135103 .-------- --------- --------- --------- --------- .--------

TOTAL 941174 95662. 991240 1040392 lOl .. 61 1132113 

RESIDEHTIAL CONSTltUCTIOH n.FT' 
AP'ART"ENTS 

FIVE OR "ORE UHITS 
1-3 STORlES lZ17911 1393121 174624' 1103465 17015 .. 1554159 
4 OR ~ORE STORIES 5731" 577517 600113 5985" 516356 571144 

THREE TO FOUl UHITS 706211 739315 835494 145549 112215 767729 
SIHGLE FAftiLY DETACHED 16623510 17104316 11746575 19012134 19076242 11"1169 
DUPLEXES 416767 451077 514400 527591 51410. 493347 .-------- --------- --------- --------- --------- ---------TOTAL 19511403 2""116 22442197 22151016 22690501 2216524. 

WAGES: AHHUAL 0 •• l,a4 • 
AGRICULTURAL 29."0 Z9 .124 2'.112 29.2:39 z •. zaa 2'.354 
AGRICULTU.AL s!.WIC!! 21.636 21. 791 21. 930 22.061 22.203 22.Z9I 
"IHING U.5I4 49.191 49.141 50.471 51.141 51. 745 
COHS TRUCTI OH 39.163 39.194 39.190 39.110 39.155 39.lO4 
NONOURAILE "ANUFACTURING 2'.!ZS 3D.037 30.145 30.245 30.339 30.426 
DURAILE "AHUFACTURING Z9.5" 2'.513 2'.622 29.661 2'.691 Z'.741 
PUBlIC UTILITIES 37.2Si 37.451 37.64' 37.134 31.021 31.192 
WNOLESAlE TUDE 16.136 36.29Z 36.527 36.742 36. '56 37.11 • 
RETAIL TUDE 12. '16 12.917 12.&44 12.774 12.6" 12.633 
FINAHCE-INsURANCE-REAL UTATE 40.314 40.976 41.633 42.245 42.900 43.411 
SERVICES 23.197 24.177 24.249 24.407 24.573 24.699 
GOnl,,"ENT 24.335 24.612 24.172 25.145 25.421 25.711 

~ERSOHAl IHC ... E ... 19." • 
WAGE IIlL 171Z1227 1I20ZI04 la60U11 19015367 19439007 19162'" 
I'ROP!ltTY INCOM! 6497269 6935797 7414lZ7 7930a50 1494776 9lO1104 
TRANSFER ~AYft!NTS 3342143 3421627 350 .. ,.. 3601757 3""" 3794624 
RESIDENCE ADJUST"!NT 6179 1199 11051 13946 16917 1914' 
SOCIAL IHSUltANCE ADJUSTftEHT 116Ult 11.4282 1225077 1257155 1290Z7I 13Z4473 
P'ER CAPITA IHCIIt'IE 16.1" a.7" 17.011 17 .136 17.674 11.019 
TOTAL PERSONAL IHCOftE 264"27' 27174144 ZI314773 2.314765 10357147 31453797 

DEPIOGRA~NICS 
POP'ULAnON 1616211 lU.Z56 1663777 1"'153 1717621 1745'" IIRTHS 2455. 24.11 25121 25747 26185 Z6635 DEATHS 14.47 15153 15392 15641 15196 1615. 
"IGRATIOH lllZZ lZ216 15592 16470 1"" 1"" 

0.3 



",STER LOW FDIECAST FDI I'ADSI lEGION 1 

nil 19.1 19.2 1913 19.4 19., 1916 1917 
--------- --------- --------- --------- --------- --------- --------- ---------IRPlDYftENT"EISONS 

AGRICULTUIAL Ull 47 •• 4774 4764 4753 4724 4713 47 .. 
AGRICULTUIAL SERYICES 2n7 2S., 2475 2"0 259Z 2145 Z713 2777 
"INING S'Z "3 40. 407 "7 41' "'. . .. 
CDNSTlUCTIDN 2"'" Z41ZS ZS491 ZS316 ZS142 ZZ4S4 ZZ172 21 ... 
NDNDUIAILE "ANU'ACTUlIND 3'151 S.", S"''' S-U5Z S421l S37" S35S5 HSn 
DUIAILE "ANU"CTUIING 71"6 71n. 7 ... ' 77922 77S.' 715.7 71254 712S4 
'UILIC UTILITIES SZ42' SZ52. S26n 32715 S2IlI SZ", sSln Han 
WHDLESALE TlADE U217 US4Z 4375S .3tH 4-US. "'Z' .,177 '52" 
IETAIL TIADE ,,, .. lIZ131 115211 117'" 111 ... lU157 UU55 1l73 •• 
'INANCE-INSUIANCE-IEAL ESTATE 37S2I Ull. S" .. 315 •• S"" S"'6 S5125 l5Ul 
SEIVICES 113557 UlltS 11"19 lUZ4I 11177S 11Z7I7 llS157 112761 
GDYEI""ENT l ... n 11"" 113137 11 ... 92 lZ.,5Z 123721 lZ75n 1l13 .. 

--------- --------- .-------- --------- --------- --------- --------- ---------TDTAL 5719n 51"" 515475 5nn7 59'''1 ""51 "S7U .... 71 

NEW C~IICIAL CDNSTIUCTION SI.'T 
IETAIL-wMDLESALE ZII7IU "15" S16U7 13476.Z Z ..... 1 ZZ"ln .. Z.,"Zt US.,47 
D"ICE IUILDINGS 13S4SS' 2Z16.S 212"2 13747$1 212941. 92.741 U.U41 1I5S7Zl 
AUTO IEPUI n'''l UIl546 lZ13'1I 79159 22547 "157 ZZ547 Z2547 
WAIENOUSES 1151421 lUZ67. azU17 lZIU67 115714S 1712491 1 •• "U 11S7." 
lDUCATIOII ".156 64794. '''7'' " .. n 4619ZZ 41St'" 41519' 511Z12 
NEALTN 177.71 I"'" 57637 57637 57637 57637 57637 57637 
'UILIC 214411 •• 41. 41.11 235421 557 .. 4 ZI"" 475792 S.s"~1 
IEUGlOU5 177115 l""S Z13 ... 1955II 16711S 17.14. 162111 167Ull 
NDTEL-MYEL .2 ... un. 25911 un, Z59l1 Z59l1 un. 25tH 
"lSCELUNEOUS '7457" 19U1I 151413 nzolD "1731 U27U 'ZZS73 USl2l ------- --------- --------- --------- --------- ----- ------- ---------TOTAL 1921tl" 5452173 4329ZU 5911457 'U7617 "31451 .514161 74I1UI 

C~CIAL CONSTIUCTIDN SI.FT 
ADDITIONS AND ALTEIATIDNS 

IETAIL-wMOLESALE '''12 143"6 1.".4 "Z7. Z"2Z 115531 554Z7 .. 5U 
."ICE IUILDINGS lUll 1 ... 7 1'''7 65711 122646 US" nZ2S 5In. 
AUTO IEPUI ''''5 ZUS • • • • • • WAIEHOUSES ZlIll' ZIIZ" 197141 Z""7 ZI15Z1 Z14"6 Z1"" ZlIl .. 
!DUCATlON 57593 59Z7Z "Z7Z U .. Z '21" U71. .195S u.s, 
HEALTH 13297. lZU77 lZ1921 U51" 1''''11 143121 ha"l 1"'73 
'UILIC 17Z.7 lI"S 11111 11SS! Z •• " 17"7 237.Z ZI'" IIEUGIDUS 72"5 7Znl 71"" 715'" 71Z .. 7115Z ...... '''19 NOTEL-",TEl 15"7 ZZIZ Z2.Z ZZ02 11474 Z2.Z ZZl2 un 
"lSCELLANEDUS 9152. .... Z 7Z.16 51156 59217 71351 "." 7417' ------- ----- .------ -------- -------- ---- ------ ---_ .... 

TOTAL 771S14 7172SS .,515S 617"2 744912 727675 7355St 74431i 

IIESIDENTIAL CONSTIUCTION II.FT' 
AP'I,"IHTS 

'lYE 01 "'II UNITS 
I-S STOIlES 16.4294 111 •• 97 1112U 1:14"54 Il1n91 2.41516 19"'11 ZI3SZ7~ 
'I 01 "'IE STDlIES 3U619 stU7I "'9116 5US.7 5811" 611411 657191 UZIH 

THIEE TO FIUI UNITS 7Ul15 6724" un .. 761'17 194524 "677' ".191 ""4'~ SIHGLE ',"ILT DETACHID 14123765 13131911 13 S 91"'6 14751141 15714 ... 1 .. 6UZZ UU.U4 17'llZ.~ 
DU'UXES 5ZlI6I .s33n S.S56Z "5UtS 5UU5 542'41 511531 521no; ------ -------- ------ -------- ------- ------- --------- ---------TOTAL 17S45Ul 15654574 157SS"" 171S"91 194"S1I 2162.7Z7 Z .. ,,'" ZI1 .. 1H 

WA8ES' ANNUAL •• 1 1"4 • 
AGRICULTUIAL Z7 ••• 7 Z7.ZII Z7.571 27 .... Z7.77Z 27 .... Z'.IZt 21.1" 
ADlICULTUIAL SERYICES Z ..... z •• n. 21.341 20.117 zo .• u 21.SH 21.S42 za .... 
"INIH8 36.'" 31.551 St.52' n.l'" 39."33 St.3" st."5 4~.7U 
COHSTIUCTION 3 ••• 26 37.916 37.'" 3I.Z14 S'.555 31.7" 5 •• '" SIo.t7S 
NONDUIAILE "ANUPACTUIIIN_ 27.111 Z7.332 27.,n 27. '17 Z7.'" ZI.125 2 •• 2U ZI.411 
DUIAILE "A"U'ACTUIIH_ Z'.l16 Z'.215 21.5" Z'.717 Z'.'44 Z'.7Zt 2'.1S' 21. "1 
'UILIC UTILITIES SS."" SS.795 S'.14' S'.l62 ".S55 S •• "S! ".515 ''I .• '' .... OUSALE 1IIADI SI.'19 51.'" n.u. 31. '71 32.271 SZ."'2 32.741 ss.an 
IETAIL TIADE 1".'" 14.S11 1'.175 14.19' 14.152 14.111 1".'" 1l.'23 
PINANCI-INSUIANCI-IEAL ESTATE 21.Z47 U.U' SI.511 11.713 51 .... 51.13' 51 .... 32.st8 
SERVICES Z'.774 Zl.129 Z1.25. 21.:1" 21.41' 21.5U 21.646 ZI.I" eov • ...,. Z •• 43' Z'."7 Z ...... ZI.U' 21.S'" 21.51' 21.'17 ZZ.IS' 

'ERSONAL IIICIRI! II. 19.4 , 
. WADE IILL U719Zn IS9I4675 1411622' 143U.42 1""7536 144"127 14"'52' 1417611' 

'IOPOTT INCOItI Z625"7 Z77"" n2U" S .. 4375 SZl.715 SU75Z2 3542115 S74SI'!I 
TIAN5'.. PA,"ENTS 23S9I" 2stUtI Z.412 II 2"'1356 25457Z6 2"1S47 264ZZU Z"1572 
IESIDENCI ADJUSTRIHT -91" -4117 -71" -11791 -11275 -14331 -1IS19 -1711' 
SOCIAL IHSUlANCI AIUUS'"INT 'U7I' '''ISS 152175 '''511 ... ". ""23 9ZZ237 94 nIL 
'Ell caPITA INcaNE u."" 13.5U U."Z U.ISZ U.93" U.'" 14.'" 1 •. Z55 
TOTAL 'ERSONAL IIICIRI! 1191.41. 1'241425 1''''555 1197 .... 19341141 1"12742 lft9721S ZI3,,'" 

D.DlAI'tIICS 
-FOPUUTlOII 13Z192. IS47515 un,,. U72l1. lU'''4 14137" 141Z119 142194' 

IIITNS 21116 21S14 2147S 2 .. " Z .. '" Zll., Z1312 215 .. 
DEATHS 12251 lZ435 lZUZ 12664 12.15 12'" lS1n lSll6 
"IDlAnON 14371 11716 2464 un 7 ... 7445 lS6 un 
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MASTEl LOW FOIECAST FOI I'ADSI lEGION 

1911 191t 19 .. 1991 I"Z 19U 1"4 19" 
--------- --------- --------- --------- --------- --------- --------- ---------~LO'"ENT.'rR10NS 

AGIJCUL TUIAL 4705 4705 4714 "" 4711 4715 4711 4711 
AGIICULTUIAL SEIVICES ZUI nil 29., 3041 3116 3111 3262 333. 
MININ' 'In 413 482 .. 2 413 413 404 405 
CONSTIUCTIDN 21.01 217.4 21"1 21455 21443 21627 216 •• 21H2 
NDNDUIAILE MANUFACTUIIN' 3SZ15 un. 32951 32710 32 .. ' 32613 32529 32455 
DUIA.LE MANUFACTUIIN' 714.7 717" 71'" 7Z0l. 7243. 7Z9I4 7325Z 7356. 
'UILIC UTILITIES 33194 unl 33311 334 .. 33514 U .. Z 33711 331.0 
WNDLESALE TIADE 4541Z 45616 45675 45737 45714 4571Z 4551Z 45243 
IETUL TIADE 121521 123154 1273 .. 1305" 1342U nll47 1420 .. 146116 
FINANCE-INSUIANCE-IEAL ESTATE 3546. 35n6 35146 34193 34"4 34497 34276 HU6 
SEIVICES 11UU 115571 11627' 116"" 11124S 121062 12114. 122146 
GDVEllltENT 135413 139551 143116 141211 152741 157401 162211 167176 -------- --------- -------- --------- --------- --------- --------- ---------TDTAL 61.761 627." UUU 643434 654142 "4151 674777 .. 4717 

NEW CDMMEICIAL CDNSTIUCTIDN SI.FT 
IETAIL-wMDLESALE Z56n51 351 .. 5Z UZ1394 2644441 Z" .. 7I 35 .. 417 3123"1 Z7 .. ". OFFICE .UILDINGS lZ1"21 1.12146 1117.12 IIZ7835 1111157 1726217 1114440 "7043 
AUTD IEI'UI 22547 22547 22547 22547 22547 22547 22547 3Z50~ 
WAIENOUSES 19"151 2511'" 241"" 24ZU .. Z45 .. 74 2979"4--· Z .. 5352 2945112 
EDUCATIGN 521Z7I UZ11. 57722' .. 3.U nun 62"44 666795 693451 
NEALTN 57631 51U7 57U1 57631 57617 57611 ".61 57631 
"UILIC 3554" 611111 45ZI" 3464" 361436 "4151 SlU13 41"5~ 
RELIGIDUS UU" 1543" 161329 17Z'''1 177311 167Z39 nun 1 .. 121 
NOTEL-MOTEL Z"lI ..... 51291 Z5910 2591' 125131 UIU3 9IZ01 
MISCELLANEDUS '"n2 113111. 1143"4 1I5ZU. l .. 13ZS 11Z22" 1141617 1155115 ------- -------- --------- --------- --------- --------- --------- ---------

TOTAL 7.11757 1143.417 .91.194 1$.15 .. 14771" 11127141 "1771S n4UIZ 

COMMEICIAL CONSTIUCTIDN S'.FT 
ADDITIDNS AND ALTERATIDNS 

41Z61 111197 119141 lIZ4" 533 .. lI15.S 111.77 IETAIL-WMDLESALE '76" 
DFPICE .UILDINGS 61"Z 119 .... 51911 51 .. 6 56117 111016 "21" 51961 
AUTD IEI'UI 1 17 .. 361' 34.' 311. UlI u .... 1145 
WAiENOUSES Z24293 U57U Z367" 231197 Z419n Z53664 25 .. 13 Z591U 
EDUCATION 67Z .. .. IU 719Z4 7Z .... 7"'lZ 7711 .. 794" 11 ... 
HEAl TN 144443 UUZ4 146195 14311Z 14276. 149171 145143 142.U 
"UILIC 2n" ZI237 24276 24413 Z"I' 31642 z.n. 211 .. 
RELIGIOUS "ZU 714" 7U25 73236 7413. 756Z2 77541 nuz 
HDTEL-MOTEL 3371 ZZ .. , ZU36 19197 17161 31391 39715 39254 
NISCELLANEDUS '''Z7 7"11 '''77 UUO '''17 U3U 1I2lt2 11541. 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 757IU .U.ZI '2"71 12776" 1295" .794.3 .... 61 9153" 

IESIDENTIAL CDNSTIUCTIDN 51."' 
AI'AIlMENTS 

~IVE DI MOlE UNITS 
1-3 STOIlES 1"6739 1941711 11513'4 14.7.n Ul111. 1511325 1512135 1349376 
~ DI MDIE STOIIES 611444 U91 .. 6141U 595625 57"" 51561" 514713 571.Z4 

TNIEE TO FOUl UNITS tS4ZU .12174 .79U4 79UU 731ZZ0 7.1111 7'''12 743776 
SINGLE ',"ILT DETACNED 17131411 1711751Z 1 .. 19451 15955795 16251115 11791793 1 ..... 13 166615 ... 
DUI'LEXES 514341 511927 495131 440147 416Z"" 456467 461514 437Z36 

--------- --------- --------- --------- --------- -------- --------- ---------TOTAL Zlnnu Z1I19ZI7 ZI71433' ltZ7137Z U2 .... 7. 11131311 2IZ15577 19771758 

WA.ES' ANNUAL I.' 1"4 • 
AGIICULTUIAl 2'.214 ZI.39Z Z'.495 ZI.657 ZI.72' ZI.'12 Z'.I95 Z •• t7Z 
AGRICULTUIAL SEiVICES 21.'" 21.711 21.151 20.'46 21.034 Z1.207 Zl.371 21.5 ... 
MINING 41.521 42.482 43.39' 44.Z92 ''' ... 2 45 ..... 46.791 47.751 
CONSTRUCTION 39."4 3 •• '" 39.113 39.1Z1 39.21" 39.ZSZ 39.247 n.22a 
NONDUIA.LE MANUFACTUIING ZI.611 ZI.152 29.116 29.113 29.341 U.512 Zt.n4 Zt.796 
DUIA.LE MANUFACTUIING 29.111 29.111 29.1'" Zt.276 Z'.31' Zt.373 2'.427 Z9.~76 
'U.UC UTILITIES 55.nz 35.411 35.'" 35.951 36.195 36."" 36.745 37.U' 
WHDLESALE TIADE n."19 33.157 34.214 34.447 34.'13 35.151 35.415 35.111 
IETAIL TIADE n.1l7 13.7" 13.51' 13.~77 1l.39Z 13.295 13.1'7 13.17& 
FINANCE-INSUIANCE-IEAL ESTATE 33.321 34.21' 35.2Z3 35.lt7 36.7" 37."Z 3 ...... 39.":1. 
SEiVICES ZZ.I1Z 22.357 ZZ.". Z2.762 ZZ. ". n.u, n.4'2 U.721 
aoVDIIMJIT 22.2" Z2.544 22.191 23.141 23.n .. n."1 23.'" Z4.1,. 

I'DSDNAL INCDfIE ... 1,. •• 
WAGE IILL 15167"4 1546 .. 71 1574163Z 1"71153 161 ... 49 11"'1436 1 .. 5661Z 17261131 
I'I000ElTT INCllltE 3961471 419771Z 4"'41'7 472311. 5017957 533'''2 " ... 7. .. ... n 
TIANSFER I'ATNENTS Z756211 Z'ZI"7 ZII1352 2953621 3U.U6 3191934 3167611 32U7U 
IISIDENCE ADJUSTMENT -16149 -141" -11414 -9321 -79" -$III -UIZ 1067 
SDCIAL IIISUIANCE ADJUSTJIENT "2'Z' 914 .. 7 11177" 1U093Z 1153'1" lI79Z .. 1115617 1131.41 
"ER CAI'ITA INCOME 1'.479 14.'" 14.112 15.155 15.321 15.5" 15.111 16."7 
TDTAL I'ElSONAL INCDMI Z191727Z 214 ... ,.. 22''''51 22 .. 7Z45 2SZ75573 21911727 24715771 25449 ... 

DEM_AI'NICS 
1463125 I'GI'UUllON 1441U. uaz ... 151UZ. 1519117 15 .... 17 1"2117 151,,,e 

IIITN' 21117 2212S ZZ43' 22733 23U. Z3357 23711 Z .. 145 
OEATN' U335 U5lS U"I 11175 1413' 14241 144"7 146 .. ' MI_AllON 7517 lISll 11.26 11014 .517 lZ514 1274. 1174. 
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"AS TEl LOW fOIECAST fOI I'ADSI lEGION 1 

" .. un "98 " .. 2 .. 1 2.U 
--------- --------- --------- --------- --------- ---------

~LO'"ENT·'EISONS 
AHICUL TUIAL 4713 4721 4730 4'" 4752 47U 
AHICULTUIAL SEIVICIS 3423 3511 1U. 36" Ut4 3911 
"INING ". 412 U. 421 425 429 
CONSTRUCTION 21713 21943 UU3 22544 ua" Z3.7I 
NONDUIAILE "ANUfACTUIIN' U3U 3UII 32415 32447 32S13 32sn 
DUIA.LE "ANUfACTUIING 7351Z 73773 74157 7"'" 7S111 ""Z 'U.LIC UTILITIES 339" 3417. S4'171 1427. S4371 344" 
WNOl;UALE TRADE .4927 .. 4761 .... 624 .... ,.7 4 .. 377 '''SIZ RETA IL TUDE 15142S 155121 1"'" " ...... 17nlZ 175757 
FINANCE-INSURANCE-RIAL ISTATE 33"7 33927 un, 33tzS Ut44 3Jt41 
snVICES 1U.77 1Z .. " lUll1 132175 un ... 137,., 
GOVIRMINT 172115 1775 .. ' 1.2975 111S67 19432. 2"2" --------- --------- --------- --------- --------- ------... --TOTAL "479Z 711157 12ZZ79 7U151 751171 767177 

NEW C~ERCIAL CONSTRUCTION SI.fT 
IETAIL-WHOLISALE SUIU7 26191., su, .. s S""I42 4"'57' .. nU7. 
O"ICE IUILDIHGS 11"77"1 92snl US.I29 15173 .. l .. .,S .. 1341"1 
AUTO U'UR Z2547 IUS .. 22S .. 7 225 .. 7 Z2547 ZZS47 
WAUNOUSI!S SU4761 SI71135 S"'IZ75 SU,U .. 4U74 ... ..SZZ2" EDUCATION 71114. 7U751 n .. n 7Ul" """ 15.2 .. 
NIALTN '''37 57637 57U7 57637 " .. 13 ".12 'UILIC 'Z151l SI .... """11 ... lIZ ..znz .Z., .. 
RELIOIDUS 1.7 ... 19177. In.,,. 1' ... lZ 19,.", 212 .. 7 
NOTIL-NTEL lz ... n 9813' u,," 2 •• 241 U'Zll l .. "Z 
"lSCILUNIOUS n.77 .. 1u.nl 1zn .. "1 1311 ••• U" .. z uun, 

--------- --------- --------- --------- --------- ---------TOTAL IIZ35 .... u ...... 1"'4213 1ZU2 ... n'437U U"4Z2. 
c~nCIAL CON,TRUCTION S'.fT 
ADDITIONS AHD ALTERATIONS 

I!TAIL-IIHOLESALE .. 114 1317'" nzlS 7"'2 .. U4 115MS 
O"ICE IUILDINOS .U., ... " .. 7512. .n56 .." .. • ... 7 
AUTO U'UR un "75 111 .. 1567S nlSs Zl.41 
WAiENOUSES Z"15S Z"'62 z ... 51 290StS 2"Z" S .. IZ. 
EDUCATION .4216 .7127 "14' tJ2Z1 .. ,,, 111112 
NIALTN 14'611 141411 144US 1 ...... 1 .. 777 1 ... 265 
'UILIC SII" SIIZZ "' .. , 37677 nn4 """ ULIGIOUS ... " 12"" .. 771 Inu "!U,, n ... 
HOTEL~OTIL " .. 62 "UU ,n .. 757 .. .nn "'.11 "lSCILLANEOUS 11'''' 11"'45 UII74 116751 lZSS,7 134"" 

--------- -------- -------- --------- --------- ---------TOTAL n4l12 " .... 1 9151 .. lu .. n. 1I.U4I llZ56 .. 
RESID!HTIAL CONSTRUCTION SI.fT' 

A'AITflIHTS 
'IVE GI ~RE UNITS 

I-S STORlES lun .. 131"'75 lUZ391 1711'U 1"'794 15374'" 4 OR ~RI STORIES 56"" S12'., "5311 5U .. 2 SlIIII 5"'" TNREE TO fOUl UNITS 711117 U'''' 13131. 141"'1 117442 76Z71. 
SINGLE 'ARILT DETACHID 165 ..... 177'"'' 1.715251 19143115 19157'11 1.UtlU 
DU'LEXIS 4156Z1 "5111Z 514343 5272" 5U .. 5 "'ZUZ 

--------- ----- -------- --------- --------- --------TOTAL U45SUS Z .. " .. , 2U7I612 un3Ul ZU2USI zn ... ., 

WAGES: AHHUAL 1.1 I •• " • 
AG. = CULTURAL 29.171 Zt.124 Z'.I'Z Zt.zst Z'.Z" Zt.U", 
AGY.lCULTURAL SIIVICES 21.636 U.791 ZI.no 2Z .... 21.213 IZ.zn 
"IHIH' 41.514 ".191 "'.141 SO.Hl 51. lotI 51.745 
COHSlRUCTlOII 39.113 39.19' n.l" S'.I11 st.US 39.114 
HONOURAILE "ANU'ACTURI", U.'U S1.U7 St.I45 31.245 3I.U' 3I.U' 
DUIAILE "ANU'ACTUIING U.S,. It.SU 1t.'ZZ Zt."1 Z'."l Zt.741 
'UILIC UTILITIES 37 .Z" 37.451 37 .... S7.U' S'.IU SI.U2 
1III0LlSALE TIADI U.U' S'.ltZ 36 .'Z7 36.742 36.'" 37.119 
RETAIL TRADE 12 .... lZ.917 12.1'" 12.77" 12.'" lZ.US 
FINANCE-INSURANCE-REAL ESTATE 41.314 " ... " 41.US 42.Z45 "I .... U."U 
snnCES n."7 Z".177 2'.Z'" 2".417 2".'13 Z ••• " 
GOVIlIIfIEJIT Z4.U' Z4."2 Z4 •• 7Z 25.145 25."21 25.71' 

,nSDIIAL INCOItE ... 191" • 
l"n94S ... GI ULL 17S"Z3I 1794"19 IIS ... U5 11751511 19111314 

"OPIITT IHCOM .. 134 ... "u", 13""1 nlS""z 1461"" "71721 
TRAHI'II 'ATRINTS 3319'" 33"'" S4I7 ... 3S7IUZ unlu S77I5" 
RESIDINCE ADJII$TfI!HT SUS '7IS .737 11711 l4UZ 177 .. 
SOCIAL INSUIANCI ADJUSTRlHT 115.'" 11 .. 419 12171U 12" ..... lZ12n. U16I7S 
'11 CAPITA INCOME 16.321 U.U7 16."" 17.2" 17 .... 17."7 
TDTAL ,aSDIIAL lMeIll'll! 26ZI1UZ 271756.7 Z.I1 ... 17 zn.u"" 31153119 311""11 

DBll8ltA'NICS 
l .. n'l 16Z,"," lU2947 167945S 17 ... ". lU4534 'OPUUTIOII 

IlItTNS z".sa. 24742 UUZ ZS'77 Z"U U"'2 
DEATNS I"'''' 15152 15Z9I 1553. U7U I .. ,. 
"IIIlATlOM 11.41 lZU. 15616 1 .... 1"75 1747. 
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WASCO COUNTY, OREGON 
AND 

KLICKITAT COUNTY, WASHINGTON 

(Martin Marietta Plant Site, The Dalles and 
Commonwealth Plant Site, Goldendale) 





"ASTER HIGH FORECAST FOR .'ADS! REGION 2 

1910 1911 1912 191~ 191_ 1915 1916 1917 --------- --------- --------- --------- --------- --------- --------- ---------
~'LOY"ENT:PERSONS 

AGRICULTURAL 1329 lH7 1362 1376 1393 14'0 1~69 1415 
AGRICULTURAL SERVICES .1 102 106 U9 112 121 125 129 
"INING 20 21 23 23 23 25 25 26 
CONS TRUCTI ON 334 331 321 340 396 424 U7 394 
NONDURAILE "ANUFACTURING 262 2'5 249 244 241 267 263 257 
DURAILE "ANUFACTURING 2'" 2539 2559 ~5·,3 2556 40U H12 4131 
'UILIC UTILITIES 634 625 616 E07 599 591 '13 575 
WHOLESALE TRADE 311 3.Z 401 411 ~2Z .4' 4'5 4'. RETAIL TRADE 1964 1912 1914 nil 1916 zan ZOU 2014 
FINANCE-INSURANCE-REAL ESTATE 321 317 315 316 316 3Z. 3Z7 324 
SERVICES ZlZ6 2D~7 2031 Z05. 2067 Z134 2140 2122 
GOVERN"ENT 3371 3441 3'19 3:;92 3667 3HZ 3120 3199 

--------- --------- ... -------- --------- --------- --------- --------- ---------TOTAL 13350 13406 13'01 IHDl 13771 15683 15136 15112 

NEW CO .... ERCIAL CONSTRUCTION ".FT 
RETAIL-WHOLESALE 33125 14763 7431 :Z~Hl 'IU7 U'" 57106 ,,.40 
OFFICE IUILDINGS 157Z1 314965 172321 320 120 12. IZO 820 
AUTO REPUR 1.&11 354113 371401 ~95 Z95 295 295 295 
WAREHOUSES 1l1_5 1773" 29761. 362~14 361111 3t7Ul 433733 440435 
EDUCATION 3371 3371 331D 3370 3371 3371 3370 3371 
HEAL TN IlZ 112 132 132 112 832 112 112 
'UILIC lZZ5 lZ25 1225 lZ25 12Z5 1225 ~_. 1225 1225 
RELIGIOUS Z52 1IIU 2.110 7577 25Z 252 Z52 252 
HOTEL -"OTEL 1450 1451 1451 1450 I_50 1451 1450 1450 
"nCELLANEOUS .425 1947 1947 23790 6l501 35286 63777 U6n 

--------- --------- --------- --------- --------- --------- --------- ---------
TOTAL 119127 1 .. 277 IU675 ~21116 416110 U2.12 U2161 541390 

COft"!RCIAL COHSTRUCTION S'.FT 
ADDITIONS AND ALTERATIONS 

RETUL-WHOLESALE "I 560 5 .. 11103 16911 1346 nu, 3494 
OFFICE IUILDINGS 1 1 a 0 • a 0 a 
AUTO REI'AtR • a 0 0 • 0 0 • WAREHOUSES • a a 0 nil a 1210 0 
EDUCATION UOI lUI lUO 1100 1657 Ilia 1933 Ilia 
HEAL TN 2253 1345 1345 6t.Z0 17124 1916 13539 1191 
PUIUC 157 157 157 157 2nl 157 790 157 
RELIGIOUS 15 0 0 31 117 .. 122 106 
HOTEL-I'IOTEL 197 1t7 197 197 12461 197 10523 1195 
"nCELLANEOUS I a 0 0 0 I • 0 -------- --------- --------- --------- --------- --------- --------- ---------

TOTAL un 3UI 3360 16409 53112 11174 39616 l'U4" 

RESIDENTIAL CONSTRUCTION ".FT: 
AI'ART"ENTS 

FIVE OR "ORE UNITS 
1-3 STOUES 3415 3415 3415 317662 611536 766"Z 152716 716700 
4 OR "ORE STORIES I 0 a 29583 .. 4 .. 77777 7911. 77152 

TNREE TO FDUR UNITS U5 135 135 4769Z 109156 121111 134&04 1t0794 
SINGLE fA"ILY DETACHED ZUOU 31502 151736 Z~569"1 3"347J 442744. 4932553 53320"6 
OUI'LEX!S 131 130 130 llOU 59276 69297 73791 ".16 --------- --------- --------- --------- --------- --------- ----.---- ---------TOTAL Z"401 3511Z 1"116 211Z&97 4414941 5""423 6072112 6354309 

WAGES: ANNUAL 000 1.14 • 
AGRICULTURAL 36.234 35.612 35.733 35.lsa 35.691 35.691 35.614 35.561 
AGRICULTURAL SERVICES 27.010 26.751 26.24' 26.141 26.360 26.341 26.290 26.234 
"INING 57.543 59.955 U.5" 62.497 63.31" 64.Z15 65.134 " .267 CONSTRUCTION 49.315 ".715 41.601 "'.116 "'.532 _'.195 50.071 "9.922 
NONDURAILE "ANUfACTURINO 19.712 ZO.192 20.5"4 ZO.699 20.7ll 20.101 ZO.954 21.261 
DURAILE "ANUFACTURING 31.737 30.703 31.041 31. 341 ll.327 31.411 31.634 ll.735 
'UIUC UTILITIES 3D.4n 31.1" 31.267 31.427 31.4" 31.442 31.515 31. 'Z2 
WHOLESALE TRADE 24. "I 2".992 24'.927 24.716 24.712 24.545 24. "", 24.720 
RETUL TRADE 15.212 14.912 14.1" 14.an 14.135 14.141 1_.121 14.694 
FINANCE-INSURANCE-REAL ESTATE 27.041 ZI.IlO z •. "oo 29.6DO 2'.951 3D .141 30.314 31.341 
SERYICES 17.711 11.209 1'.361 11.415 11.543 11.579 1I.6IZ 11.957 
GOVER",,!NT 19.151 19.412 19.121 20.165 ZO.515 20.112 21.234 21.603 

I'ERSaNAL INCOME 0 .. 1914 • 
WAGE tILL 321214 323491 321395 333570 3_0541 3"'" 4151,. 411914 
PRO'ERTY tNCO"E 72541 77373 11965 &6370 91417 "'61 115151 112433 
TRANSFER 'A~E"TS 6IS15 69486 70423 71463 7Z536 73792 79163 11375 
RESIDENCE ADJUST"ENT 23547 27432 ZI627 zun 214., ZU23 Z95., 309 ... 
SOCIAL INSURANCE AaJUSTNENT 16295 lU77 16101 17049 17315 17604 11112 19175 
'ER CAI'ITA INCa..E 13.154 13.4Z1 13. "1 13.901 1'.194 15.965 15.496 15.701 
TOTAL 'ERSONAL INCa..! 46&312 41121_ 49Z611 512520 515597 514127 611414 61360Z 

DENORAI'HICS 

POPUUTIOII 3561S 35851 35911 3614' 3un 3UII 311n 39an BIRTNS 5_4 541 551 554 557, 56Z 599 6D2 DEATNS 361 362 363 365 367 370 392 395 "IORAnaN .. " -u -21 -13 71 2116 ~4 
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MASTER HIGH FORECAST FOR .PADSI REGIOH 2 

19 •• 19 .. 1"0 1991 1992 un 19 •• In5 --------- --------- --------- --------- -----.--- --------- --------- ---------~PlO~ENT:PERSO"S 
AGRICULTURAL 1502 1522 15 •• 155. 1571 1610 1621 1 •• 2 
AGRICULTURAL SERVICES 13Z U6 1 •• 1~5 H. 153 151 162 
IUNIHG Z6 27 ZI 2. Zt 30 31 32 
CONSTRUCTION 39. .1. 39. 39~ 391 413 3" 396 
NONDURAILE ~ANUF'CTURING Z51 2 .. 2 •• 23fo ZZt Z2. 211 213 
DURAILE MANUFACTURING "H. UIO 4192 "213 UH .21. .315 43U 
PUllIC UTILITIES 56. 559 551 543 535 52. 520 513 
WHOLESALE TRADE "" " .. u. "" H. "" ·51 "., 
RETAIL TRADE 20 .. 2U. 2UI 2115 2123 2137 2UI 2161 
FINANCE-INSURANCE-REAL ESTATE 323 321 319 317 315 3U 311 309 
SERVICES 2139 2156 215. 2141 2177 Z202 ZZ12 2ZZ0 
GOVERH"ENT 39 .. "062 U •• <0232 foua .... "500 4,." 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL lun 16114 16210 16317 1"'" 1675. 1 .. 1" 1713. 

NEW CONNERCIAl CONSTRUCTION st.FT 
IETAIl-WHOlESALE .7769 61775 526.' .532" .3"1 5716' 51511 ... 7a 
OFFICE IUIlDINGS .21 .20 120 .za 120 .2. 121 120 
AUTO IlEPAIR 2" 295 2U 295 2U 2U 2.' 295 
WAREHOUSES Ut755 4IU26 39326. 392925 nu" 3".29 361167 3'.523 
EDUCATION 3371 3370 337' U7a 3371 3370 337. 3370 
HEALTH 112 132 . 112 112 IlZ 112 UZ 132 
PUILIC 122' 1225 1225 1225 1225 122' 1225 1225 
RELIOIOUS 2'2 Z5Z Z5Z 252 252 Z5Z 252 252 
HOTEL-HOTEL 145. 1451 145. 145. I"" I"" 1451 1451 
"ISCELLANEOUS nut .UI4 4?S"7 3"021 32'19 59132 ""II lIll5 

--------- -------- --------- --------- -------- -------- -------- -------TOTAL 535711 54.". 5115 .. •• 1515 """ . •• 437Z "'67n 451973 

C~ERCIAL CONSTRUCTION Sf.FT 
ADDITIONS AND ALTERATIONS 

RETAIL-wHOLESALE 5912 141 •• 4143 3142 .757 UI .. U" lU. 
OFFICE lUlL DINGS I • • • • • I • AUTO REPAIR • • • 0 • 0 I • WAREHOUSES • Z'" • 0 • lI23 • • EDUCATION 1111 20" 1111 1111 lUI 2l1l 1111 111. 
HEALTH lUI 1!111S 11551 7.17 6731 13733 9753 "U PUILIC 157 31Z. 157 157 157 Z"5 157 157 
RELIGIOUS 111 143 123 101 91 13Z 116 97 
HOTEL-HOTEL 197 11"'" lI13 197 It7 1134. 4"U 197 
"ISCELLANEOUS • 0 • 0 0 • I • ------- --------- ------- -------- -------- --------- ----- -----TOTAL 161 .. 51174 un, 11715 UUS 45511 19 .. " 11531 

_cSIDENTIAL CONSTRUCTION Sf.FT' 
APART"ENTS 

FIVE 01 HORE UNITS 
1-3 STORIES "'"U """" 21627. 3415 3"15 3415 S"lI 3415 
• OR HORE STORIES 76156 Ul62 51256 3":!5 2012 155U 152.Z ZI35 

THREE TO FOUR UNITS '7213 135 U, 135 135 135 US 835 
SINGLE FA"ILY DETACHED nUll" 52U"3 5"'''3 3".265 4271 .. 1 4674617 4625792 4U57Z0 

OUPLEXE' l2511 '" U' 130 13. 13. UI 13. 

--------- --------- -------- --------- --------- ------- ------- ---------TOTAL 6161777 !II17"U 5Z"462 4UZ67D 4277l1. "'"571 "'41'''' U42.U 

WAGES: ANNUAL ••• i.'" • 
AGRICULTURAL 35.424 35.294 35.1'" 35.0n 34.977 34 •• 59 3".729 34.5" 
AGRICULTURAL SERVICES 26 .316 26.37' 2'.42Z 26.350 26.493 26.U4 2'.701 26.791 
MIHING 67.21. 61.141 ...... .... 7. 7D.,n 71.271 71.955 72 •• n 
CONSTRUCTION 4'.91' •••• 23 .'.63' .'.41Z .'.3" 4'.Z31 4'.117 .1.761 
NONDURAILE MANUFACTURING Z1.531 Zl.I2' ZZ.125 zZ •• az 22.65Z ZZ. nl 23.221 23.50' 
DURAILE MANUFACTURING 31.nl 31. ... 31 •• 17 31.997 32.02. 32.052 32.067 32.073 
PUBLIC UTILITIES 3Z.211 32.529 32.157 33.16. 33.".7 ll.7'" 3 ..... 3 •. toll 
WHDLESALE TRADE Z •. 97. 25.271 25.516 25.719 26 .... Z6 .... Z6 •• 29 27.214 
RETAIL TRADE 14.597 14.HZ 14.361 14.266 14.1.4 14 .... 13.97S 13 •• " FINANCE-INSURANCE-REAL ESTATE 32.Z16 33.254 3".234 34.127 35.112 36.747 37.734 38.7" 
SERVICES 19.Z41 19.534 19.U3 20.1." 20.319 Z'.610 ZO.9U 21.Z13 
GOVERN"ENT 21.911 2Z.3U 22."" 23.143 23.545 23."" Z4.371 24.7'3 

PERSONAL INCDltE .. 119 .. • WAGE IILL 41"32' 422111 42'64Z 43Z ... 4l1'" 447413 "53Z11 45"43 
PROPEITY INCONE 1195" 1Z7"". 135112 1."'19 15.717 1""4 1772" 191136 
TRANSFER PA~ENTS 11"57 IZ734 .417' 15438 16747 11211 1 .. 16 91254 
RESIDENCE ADJUST"ENT 3Z11' 33"02 3U" U120 371U 31414 39U5 412 .. 
SOCIAL INSURANCE ADJUST"I!HT 19"33 19737 2"'2 ZUU ZI'" 21043 21427 2177. 
PER CAPITA INCONE 16.'23 16.390 16.662 16.99' 17.371 17.7" 11.111 11.514 
TOTAL PERSONAL INCONE '211Z2 645"2 6615" 671173 ""27 711S16 731731 7"131 

D_GRAPHICS 
POPULATION 3919' 39413 39711 391" "U13 4un 41711 4 .. '" IlRTNS ,., ,It U4 617 '21 626 632 63. 
DEATNS 3" 3" 411 'US "" 411 412 H4 
"IUATlON -76 , 76 -20 -7 52 117 II 

0.8 



"ASTER HIGH FORECAST FOR IPADSI REGION 2 

1996 1997 1991 1'" 2000 20DI 
--------- --------- --------- --------- --------- ---------

E"PLO~!NT:PERSONS 
AGRICULTURAL 1664 16&7 1713 1737 1763 1790 
AGRICULTURAL SERVICES 167 172 111 113 189 196 
"INING 33 l4 36 37 38 40 
CONS TRUCTIDN 393 391 435 ~21 ~32 421 
NDNDURAILE "ANUFACTURING 20a 2U 200 196 192 119 
DURAILE "ANUFACTURIHG 435a 437a 4431 4461 4501 4560 
PUBLIC UTILITIES 506 U9 492 415 471 "72 
WHOLESALE TRADE 440 437 434 Ul UI 426 
RET AIL TRADE 2116 2191 2213 2231 2253 227<0 
FINANCE-INSURANCE-REAL ESTATE 301 307 301 307 307 307 
SERVICES 2229 2275 2323 2369 2H5 2"5' 
GOVERN .. !NT 4 ... 10716 4165 4 .. , salt 5195 

--------- --------- --------- --------- --------- ---------
TOTAL 17173 17362 17647 17.45 11194 lU34 

NEW CO .... ERCIAL CONSTRUCTION S~. FT 
RETAIL-WNOLESALE 46997 40573 47212 55614 59056 57183 
OFFICE IUILDINGS 120 an 120 120 120 820 
AUTO REPUR 295 295 295 295 295 295 
WAREHOUSES 361921 3H033 374626 361048 3''1111 3215" 
EDUCATION 3370 3370 3310 3370 3370 3370 
HEAL TM IU au 132 In 112 132 
PUILIC 1225 1225 1225 1225 1225 1225 

RELIGIOUS 252 252 252 252 25Z Z52 
MOTEL-I'IOTEl 1450 1450 IHO lUI 1451·· 1450 
.. lSCELLANEOUS U213 31120 44671 60456 nU8 62051 

--------- .-------- --------- --------- --------- ---------TOTAL 459312 453872 474761 4173" 473327 449075 

CO .... ERCIAL CONSTRUCTION SQ.FT 
ADDITIONS AND ALTERATIONS 

RETAIL-WNOLESALE 71lZ 2319 aII3 10316 .,.. 7149 
OIlFICE IUILDINGS 0 0 0 0 • • AUTO REPAIR 0 0 0 0 • 0 
WAIIENOUSES 0 0 616 2947 3916 3514 
EDUCATION 1110 lUI 2692 2711 2112 2 • ., 
MEAL TIl 1532 53U' 114a 12527 13622 12lll 
PUBLIC 157 157 145 2027 2250 1479 
RELIGIOUS 103 II 97 127 lU 14. 
HOTEL-.. OTEL 2547 197 U:!7 100ll 12473 ll307 
"ISCELLANEOUS 0 0 ° 0 0 0 

--------- -------.- --------- --------- --------- ---------TOTAL 19451 9219 2\101 40127 "4798 3170" 

RESIDENTIAL CONSTRUCTION SII.FT: 
APART"ENTS 

FIVE DR IIDRE UNITS 
1-3 STORIES 3415 3415 3415 3415 3415 3415 
4 OR "ORE STORIES 0 0 22317 19605 5116 0 

THREE TO FOUR UNITS U5 U5 135 135 U5 115 
SINGLE FA"ILY DETACHED 415965<0 52574" 6029203 619S1U 602232. 5765071 
DUPLExes 130 130 130 130 130 13. 

--------- --------- --------- .-------- --------. ---------TOTAL 4164134 5261n. 6055900 6219161 6031122 57""51 

WAGES: ANNUAL 000 1914 • 
AGRICUL TURAL 34.514 34.425 34.337 34.256 34.162 34.103 
AGRICULTURAL SERVICES 26.129 26.962 2'-070 27.173 27.217 27.331 
.. INING 73.119 73.670 74.139 74. '75 7ft.'" 75.390 
CONSTRUCTION 41.511 41.'12 48.282 41.ll3 '" . 951 47.763 
NONDURAILE "ANUFACTURING 23.757 23.957 24.H2 24.354 24.552 2<0.730 
DURAllE "ANUFACTURING 32.ll3 32.125 32.136 32.141 32.1'" 32.169 
PUILIC UTILITIES 34.717 34.9'" 35.113 35.405 35.635 35.142 
WHOLESAL E TRADE 27."97 27.764 21.033 21.216 21.562 21.774 
RETAIL TRADE 13.759 13.619 13.611 13.537 13.456 13.315 
FINANCE-INSURANCE-REAL ESTATE 39.431 40.ll1 40.7&1 41.404 42.072 <02.597 
SERVICES 21.440 21. 657 21..69 22.066 22.275 22.439 
GOVER""ENT 25.224 25.662 26.107 26.561 27.022 27.491 

PERSONAL INCO"E 000 19 ... 
WAGE IIlL 466133 473644 .. 84947 492652 5azUI 511121 
PROPERTY INCO"E 203835 211613 235096 252611 271972 292141 
TRANSFER PA~ENTS 92777 94211 95949 971" 99656 11lSIZ 
RESIDENCE ADJUST"INT "2461 U369 44352 45307 46119 47218 
SOCIAL INSURANCE ADJUST .. ENT 22134 22492 22190 2S355 23775 24234 
PER CAPITA INCO .. E 19.003 19.474 20.047 2D.501 21.01Z 21.651 
TOTAL PERSONAL INCOIIE 7.3079 107U3 137454 165112 1965n 929226 

DEI'ICIGRAPNICS 
POPULATION "1209 414 .. 41774 un. 4252. 42.19 
IIRTHS 641 646 652 65. 665 672 
DEATHS 417 419 423 427 430 434 
"IC111ATION 4!1 25 as 193 9S 15Z 
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MASTER LOW FORECAST FOR I'ADSI REGION 2 

19.0 1911 1912 1913 19." 1915 1916 1917 
--------- --------- --------- --------- --------- --------- --------- ---------EMPLO~ENT:PERSONS 

AGRICUL TURAL 132' 1347 1362 1376 1393 1344 1353 1371 
~~:~~~LTURAL SERVICES 91 liZ 116 11. 

21 Zl 
1lZ 107 110 

23 23 Z3 
III 

2ft 25 25 
CONSTRUCTION 334 331 lZI HO 1" 150 lZI 325 
NONDURAILE MANUFACTURING 262 255 H. Zftlt 241 196 190 116 
DURA.LE "ANUFACTURING 2 ... 2539 25" 251t3 2556 590 510 585 
PUILIC UTILITIES 
WHOLESAU TUDE 

631t 625 616 607 59. 
311 n2 foOl It 11 ItZ2 

590 51Z 573 
411 4Z5 ftZ7 

RETAlL TUDE 
~~:~~g~;INSURANCE-REAL 

1964 1912 1914 1911 191. 
ESTATE 3Z1 117 115 

IlftO 1126 1834 

ZlZ. 2147 
31. 316 291 217 

GOVERNMENT 
2031 zoSt 2067 

ZI6 

3371 34U 3519 
ZUI Z0l3 1997 

3592 3667 3HZ 31Z0 31" 
--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 13351 13416 13511 13603 13771 11510 11541 lUZZ 

NEW C~ERCIAL CONSTRUCTION st.FT 
RETAIL-WHOLESALE 331Z5 14763 743. 
OFFICE IUILDINGS 

25971 51247 

AUTO REPUR 
15721 3H965 17Z321 128 IZ. 

u", 46.15 3"" 

WAREHOUSES 
391.1 354183 371UI 295 Z" 

IZO 121 120 

EDUCATION 
11145 1773" 297.11 36271ft 363111 

295 295 29' 

HEAL TH 
137. 337. 3378 3371 3371 

397661 335361 351233 

PUILIC 
132 832 112 132 .32 

3371 337. 3370 

RELIGIOUS 
.225 1225 1225 1225 1225 

IlZ I3Z 13Z 

HOTEL-MOTEL 
Z5Z 1.1U ztlll 7577 Z5Z 

1225 1225 1225 

MISCELLANEOUS 
lUI IIt50 1"51 lUI IIt51 

25Z Z5Z 2SZ 

"25 19"7 1947 
IUD 1"50 1"50 

Z3790 63511 35Z16 37.76 2514. 

--------- --------- -------- --------- --------- --------- --------- ---------TOTAL 11"Z7 ••• Z77 IU675 4ZI11. U •••• 4.Z9IZ "26467 4271ZO 

COHHERCIAL CONSTRUCTION S'.FT 
ADOITIONS.AND ALTERATIDNS 

RETAIL-WNOLESALE '"~ ". 561 
OFFICE IUILDINGS 

1103 16911 
I • • a I 

1366 UUZ 3311 • I • AUTO REPAIR I I 
WAREHOUSES • I a I 0 

EDUCATION • • I Ull • • 
HEALTH 

Ill. Ill. lUI 1100 1657 
0 • a 

'UILIC 
2Z53 1345 1345 6121 171Z4 

lUI 1651 1100 

RELIGIOUS 
157 157 157 157 ZI3I 

., .. 13539 • .,1 

HOTEL-HOTEL 
15 • • 31 117 

157 "1 157 

197 197 197 197 1Z"61 
., U3 79 

197 371 197 
"ISCELLANEDUS D • D a 0 a • a 

--------- --------- --------- --------- --------- ------- --------- --------TOTAL 421l 3361 336. 16409 $lUZ 11.74 Z7 •• 7 13735 

RESIDEHTIAL CONSTRUCTION 51.FT: 
APARTMENTS 

FIVE DR "ORE UNITS 
1-3 STORIES 3415 3415 3415 317662 61151' 766"Z 731949 7 .. 353 

" OR HORE STORIES a • • Z95U .. It" 77777 ".Z. 173Z'o 

THREE TO FOUR UNITS 835 U5 U5 '07692 1091" lZI1 •• 106531 11697 

SINOLE FA"ILY DETACHED Z"021 1151Z 151736 Z4'6941 3553473 4ltZ7449 479."5 5219671 

DU'LEXES 130 U' 131 31019 59Z76 69297 4.,41 39973 

-------- --------- --------- --------- --------- --------- --------- ---------
TOTAL Z99" •• 3511Z 155116 ZIIZ197 441"'" 54"U3 57"." 61Z 91 1& 

WAGES: ANNUAL OIl 19." • 
AGRICUL TUt'AL 36.234 35.'.Z 35.735 35."1 35."1 35.". 35.616 35.'" 

AGRICULTURAL SERVICES Z7 •••• 26.751 26 .249 26.1H 26.360 26.341 Z'.Z" Z6 .234 

MIHING 57.543 5'.955 61.555 62.497 61.3.4 '4.Z15 65.136 66.Z67 

CONSTRUCTION 49.315 61.715 61.". H.1U "'.51Z "9.195 5 •• 171 49.92Z 

HONDURAILE MANUFACTURING 19.71Z 2O.19Z 20.5" ZO .699 ZO.731 ZO .101 Z •• 95" Z1.261 

DURAILE "AHUF.CTURIHG 30.737 30.703 31.D". 31.341 31.327 Sl.611 31.634 31.735 

'UILIC UTILITIES 31.454 31.196 31.267 31.4Z7 31.401 31."42 31.515 31.92Z 

WHOLESALE TRADE Z".70. Z4. "Z ·Z4.9Z7 24.716 Z".71Z Z4.5to5 21t .496 ZIt.72o 

RETAIL TRADE 15.ZIZ IIt.9DZ IIt.I" 14.171 14.135 14.1'" 1".120 14.691t 

FINANCE-INSURAHCE-REAL ESTATE 27.041 21.111 Z9.ltOO Z9."0 29.951 30. otol 30.3.4 31.3Itl 

SERVICES 17.710 1&.Z09 1&.361 1&.415 1&.543 1&.579 1I.61Z 11.957 

GOVERNMENT 19 .151 19.412 19.IZ1 zo .165 20.515 ZO.17Z Z1.Z34 Z1.603 

PERSONAL INCOHE ... 19.4 • 
WAGE IlLL lZOZ14 3Z3491 321395 333570 340541 Z7290. Z74U. 271914 

'ROPERTY INCOHE 725"1 77373 &l965 ' .371 91417 91497 "". lIZ129 

TRANSFER PAYMEHTS 6UIS 694 •• 70423 -, ,,'3 7Z536 71792 69"32 7030Z 

RESIDENCE ADJUSTMENT 23547 27"3Z ZI627 211 .. 21407 ZIl21 Z7 ... 29160 

SOCIAL INSURANCE ADJUST"ENT UZ95 16577 16111 1711t9 17305 1761" 165.4 16772 

,ER CAPITA INCOME 13.156 U.UI 13."1 13. til IIt.l" 12.Z70 13.Z63 13.595 

TOTAL PERSONAL INC~E 4 .. 112 411204 4.Z6n 50Z5Z0 515597 "".,Z. UZU7 66~5.1t 

DEMORAPHICS 
POPULAnON 35"S 35." 35911 3611t' 36326 3" •• 1""" 34167 

URTHS 544 541 551 55ft 557 562 5Z1 523 

DEATHS 361 362 363 365 367 371 346 31t5 

"IORAna" •• .. -65 -21 -13 7. -Z6.1 -95 
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"ASTER lOW FORECAST FOR 'PADSI REGION 2 

1911 1919 1990 1"1 19'2 un 1994 1995 
--------- ... -------- --------- ---... _---- --------- --------- --------- ---------:~LO'"ENT:PERSONS 

,GUCUl TURAl U19 un lUI 1~47 1467 14 .. 1511 1533 
AGRICULTURAL SERVICES 117 120 124 121 132 136 141 145 
"INING Z6 26 27 27 21 29 3. 30 
CONSTRUCTION 323 343 331 lZI 326 345 334 332 
NONOURAILE "ANUFACTURINO lIZ 171 173 169 165 162 151 154 
DURAILE "ANUFACTURING 591 600 , .. 612 620 63L 639 641 
PUILIC UTILITIES 565 551 550 542 534 527 520 512 
WHOLESALE TUDE 430 432 431 432 432 "lI 426 421 
RETAIL TUDE 1142 1153 1164 1872 1112 II" 1909 1924 
FINANCE-INSURANCE-REAL ESUTE 214 21l 21Z zao 279 277 276 274 
SERVICES 2114 2all 20ll 2023 2052 2076 20" 2095 
GOVEIN"ENT 3910 4U2 UU 4232 4nl 66" 4500 4594 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 11743 11.95 11"6 12095 12240 12409 12529 12664 
NEW Cu....ERCIAL CONSTRUCTION SCI.'T 

RETAIL-WHOLESALE 41347 55421 411" U040 40112 5UlZ 47257 41652 
OF' ICE IUILDINGS IZO 121 120 120 120 121 120 120 
AUTO REPUR ;t95 295 295 295 295 295 295 295 
WAREHOUSES nO"4 345129 3443" 353139 uzzn 337369 333209 339319 
EDUCATION ll70 337D 3370 3370 3HO 3370 ll70 337. 
HEAL TH In U2 112 132 In 132 .. U2 832 
PUILIC 12Z5 1225 1225 1225 1225 1225 1225 1225 
RELIGIOUS 252 252 252 252 252 252 252 252 
HOTIL-MTEL 14,. 1650 14,. 1',50 145. 1450 1450 14" 
"ISCELUNEOUS 29047 51925 41601 2'352 211219 55111 41179 31156 

--------- --------- --------- --------- --------- --------- --------- ---------TDUL 4'''143 U7620 441211 4l~775 439626 454014 430'" U .. 43 

Cu....ERCI.L CONSTRUCTION 5e.'T 
ADDITIONS AND ALTERATIOHS 

5726 14422 3.U 2931 4567 12967 41U RETAIL-WNOLESALE 3116 
OfFICl IUILDINGS I 0 • 0 0 0 0 0 
AUTO REPAIR a 0 0 0 a 0 • 0 
WAUHOUSES 0 2U2 • 0 0 2259 0 0 
EDUCATION 1111 lSlI lUI lIDO 1110 1.02 1110 lU. 
HEALTH lUI 15115 10551 7017 6731 13733 9753 " .. P'UIUC 157 3127 157 157 157 un lS7 157 
RELIOIOUS 71 124 106 16 71 121 106 a7 
HOTEL-MTEL 197 lU19 3639 197 197 10239 4245 197 
"ISCELLANEOUS 0 0 • 0 0 • 0 0 

--------- --------- --------- --------- --------- --------- --------- -.------
TOTAL lS.76 41797 19402 11'" 12.32 44024 19524 lll11 

RESIDENTIAL CONSTRUCTION SCI. FT' 
APAITI'IENTS 

FIVE OR "ORE UHITS 
1-3 STORIES 519111 4051 .. 115179 3415 3415 34lS 34lS 34lS 
" OR "ORE STORIES lUll "425 519.1 29667 1026 14233 13.11 lU6 

THIEE TO FOUR UNITS "121 835 In 135 835 835 135 835 
SINGLE FA"ILT OETACHED 5257436 5221402 4UI435 3'4"10 U263U 4U5750 45 .. "9 4l14"1 
DUPLEXES 21642 UO 130 130 130 130 UO UO 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 5"4164 5"21" 5176560 3910027 4Z11771 "654362 6 .... 61 431"51 

WAGES' ANNUAL 000 1914 • 
AGRICULTURAL 35.424 35.2'4 35.146 35. D93 34.977 34.'" 34.729 34.596 
AGRICULTURAL SERVICES 26.316 26.376 26.422 26.350 26.493 26.604 26.70' 26.791 
"IHING 67.211 61.141 69.040 69.171 70.573 71.271 71.'" 72.603 
CONSTRUCTION 49.911 49.123· 4'.61' 4' .1012 49.369 4'.231 49.017 41.761 
NONDURAILE "ANUFACTURING 21.53' 21.'21 22.125 22.402 22.652 22.93' 23.221 2l.5D9 
DURAILE ".NUFACTUIING 31.791 31. .. ' 31.117 31. 997 32.026 32.052 32.167 32.073 
PUILIC UTILITIES lZ.211 32.529 32.157 33.161 33.<.47 33.764 34.0" 34.431 
WHOLESALE TRADE 24.971 25.270 25.516 25.719 26.'" 26.4'" 26.IU 27.214 
RET AI l TRADE 14.597 14.492 14.361 14.266 14.116 14.016 ll.973 13.!~6 
FINANCE-INSURANCE-REAL ESTATE 32.2" 33.254 3".234 34.927 35.'02 36.747 37.734 31 .. :, 
SERVICES 19.241 19 .534 19.133 20.044 20.319 20.610 20.914 21.213 
GOVI!RN"ENT 21. "I 22.361 22.741 23.143 23.565 23.954 2".371 2".793 

PERSONAL tNCO"E ... 19.4 • 
WAG! BILL 2141!11 UI!IU 295 ... 2"'17 305753 312'76 31137. lZ"26 
PROP EITT INca"E 119433 116706 12,,520 132166 141937 151969 162797 174670 
TR'NSFER PAYI'IENTS 7U19 72U6 73631 74735 75155 77104 71437 7"70 
RESIDENCE ADJUST"ENT 31392 31756 31112 34613 35715 37025 314" ""2 SOCI.L INSURANCE ADJUSTI'IENT 17U2 1727. 175" 1712' 110" lU95 11712 190 .. 
PER CAPITA INCOI'IE u.n. 14.323 14.655 lS. DU lS.432 15."7 16.311 16.710 TOT.L PERSONAL INCO"! 471172 ... 416. 501942 524171 561164 " .... 5793 .. 5"751 

DEI'IIIaRApHICS 
POPULATION 34312 36511 3"27 34197 3506. 35291 35543 35743 IIRTHS 526 529 534 537 5'" '44 54' 553 DEATHS 346 341 351 H2 354 356 359 361 "IaIATIaN -35 I 4J -15 -16 35 U 7 

0.11 



"ASTER LOW FORECAST FOR l'AD5I REGION 2 

1996 1997 un 19" 2 ... ZlIl 

--------- --------- --------- --------- --------- ---------E",LOV"ENT:'ERSONS 
AORlCUl TURAL 1556 1579- 1606 1631 1651 1 .. " AGRICULTURAL SERVICES 150 155 160 165 171 177 
"ININO II 32 34 ]5 ]6 37 
CONSTRUCTION 331 33a 366 354 36" 361 
NONDURAILE "ANUFACTURING 151 144 H5 142 139 13' DURAILE "ANUFACTURING 654 662 673 6&2 693 705 
PUILIC UTILITIES 505 491 491 414 417 "71 
WHOLESALE TRADE H7 loll, 41% 410 407 "05 
REUlL TRADE 19"0 1957 1979 1"1 2aZl 2042 
FINANCE-INSURANCE-REAL ESTATE 273 273 2H 274 274 2,. 
SERIIICES 2104 21" 2195 2240 2213 Z325 
GOVERN"ENT 46 .. 4716 4U5 4'16 sal' 519' 

--------- --------- --------- --------- --------- ---------TOTAL lzaDZ 12913 1321' IHat U614 U.14 

NEW C~ERCIAL CONSTRUCTION st.FT 
RETAIL-WHOLESALE 44171 31n5 44721 52383 55577 53914 
OFFICE BUILDINOS az. azl azo aza azl 821 
AUTO RE'AIR 295 Z95 295 295 295 295 
WAREHOUSES 331047 353271 353105 34al11 316529 297775 
EDUCATION 3371 3371 337. 3371 337. 3371 
NUL TH 832 832 132 112 112 112 
'UILIC 1225 1225 1225 1225 1225 -iU' RELIGIOUS 252 252 252 252 21Z 252 
HOTEL-fIOTEL H5. 145. 145a 1450 1451 1451 
"ISCEL LANEDUS 38221 27121 40766 5620] U51l 57654 

--------- --------- --------- --------- --------- ---------TOTAL 421." 4Z7Zn 447543 " .. ., 441932 417557 

CO""ERCIAL CONSTRUCTION S •. FT 
ADDITIONS AND ALTERATIONS 

RETAIL-WNOLESALE '151 2119 IOU 112 .. 9371 .." OFFICE IUILDINGS 0 • 0 0 • I 
AUTO RE'AlR • • • • a • WAREHOUSES • 0 a lUI 2101 2334 
EDUCATION 1111 1111 2156 2231 2nD 2425 
NEAL TN 1532 5365 1 ... 1 12527 UU2 12Ul 
!'UILIC 157 157 34Z 2024 2247 1476 
RELIGIOUS '4 72 90 119 13. HI 
NOTEL-"OTEL 2416 197 3919 9745 12171 11"3 
"ISCELLAHEOUS • a 0 0 • • --------- --------- --------- --------- --------- --------TOTAL 19151 9011 2S391 31 ... 42"5 )6455 

RESIDENTIAL CONSTRUCTION st.FT' 
AraRT"EHTS 

FIVE DR ~RE UNITS 
1-3 STIIIIIE5 3415 3415 3415 3U5 3415 3415 
4 DR "ORE STORIES 0 • 21515 11456 3Ul • THREE TO FOUR UNITS U, 835 835 835 835 U, 

SINGLE F,"ILV DETACHED 4Ul197 5231'" ' .. 5287 61713.1 5""21 5742". 
DU'LEXE5 1$0 13. lSI 1$0 1$1 U' 

--------- --------- --------- --------- --------- -------TOTAL 41$5477 5236171 6131112 61''l34 ... 7621 574"4' 

WAGES' ANNUAL aoa 1'.4 • 
AGRICULTURAL 34.514 34.425 34.337 34.2" 34.162 3'1.1U 
AGRICULTURAL SERVICES 26.12' 26.962 27.07a 27.173 27.277 27.33. 
"IHIHO 73.119 73.67' 74.139 " .575 74."5 75.3" 
CONSTItUCTIOH "'.531 41.<032 "'. Za:! '" .133 47.951 47.763 
NONDURAILE "AHUFACTURING 23.757 23.957- 2<0.162 24.354 2<0.552 24.73' 
DURAILE "ANUFACTURING 32.11$ 32.125 lZ.136 lZ.lI.' 32.146 32.1" 
PUBLIC UTILITIES 34.717 31t.947 35.183 35.<005 35.615 35.I'l 
WHOLESALE TRADE 27.497 27.764 21. 03] ZI.216 21.562 21.774 
RETAIL TUDE 1$.759 13.61' 13.611 13.537 13.456 1$.315 
FIHANCE-INSURANCE-REAL ESTATE 39.431 40.111 <to.7111 41.404 42.072 42.597 
SERVICES 21.44' 21.657 21.169 22.a66 22.275 22.439 
GOVERMENT 25.224 25."2 26.107 26.561 27.a22 27.491 

!'ERSONAL INC.,..E ... 1914 • WAGE IlLL 331515 337"4 3<07212 35435. 3UI82 37 .... 
!'RO'ERTY INC.,..E 11741.1 201111 215456 232745 250721 Z7 .... 
TRANSFER !'AYftENTS 1 .. 61 12214 83741 15371 ... 15 11511 
ItESIDEHCE ADJUST"ENT 4124. "2117 41214 4"1" 452'" 46171 
SOCIAL IHSURANCE ADJUST"ENT 19315 1961' 19971 20367 20721 21115 
PER CA'ITA IHC.,..E 17.263 17.719 18.3'" 11.'21 19.553 21.177 
TOTAL !'ERSONAL IHC.,..E UII" US7" 670617 69U71 725 ... 754541 

DEPIOGU'NICS 
!'O'UUTION 35961 36115 36 .... 367" 37079 373" 
IlItTMS 557 561 567 575 571 514 
DEATNS 361 365 161 372 375 37. 
"IOIATlOli 24 ZI 76 u. 77 111 
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CHELAN COUNTY, WASHINGTON 

(Alcoa Plant Site, Wenatchee) 





"ASTER HIGH FORECAST FOR IPAOSI REGIOH 3 

UIO 1911 1912 Ita] It1" 1915 1916 1917 
--------- --------- --------- --------- --------- --------- --------- ---------

EMPlOynEHT:PERSOHS 
AGRICULTURAL 3762 3906 ~050 ~196 ~353 "516 "612 "e59 
AGRICULTURAL SERVICES "17 427 "43 It55 It63 475 "17 ~9I 
I'IIHING 37 31 Ita 41 H "3 ft3 It It 
COIISTRUCTIOH 1439 1433 1476 15U 1629 16101 1690 1H2 
NONDURAllE ,.,ANUFACTURIHG 994 995 995 997 1006 101ft 1019 1020 
DURAILE I'IAIIUF_CTURl"G 201t1 2074 2014 2062 2059 2145 2142 2145 
PUBLIC UTILITIES 611 610 602 59ft 516 571 570 561 
IJHOLESAlE TRADE 3226 3213 1299 lftl0 3523 3672 3711 1849 
RETUl TUDE 3713 31"6 311" 3910 3949 3977 ftOOI 4051 
F I1IANCE- IhSURAHCE-REAL ESTUE 5&2 172 165 565 1610 1S7 152 lit' 
SERVICES 4161 "025 4016 ~061 4012 4129 "139 4116 
GOVER"I'IE"T It31Z ""61 "557 46"7 "739 ft132 "921 5025 

--------- --------- ---- ... _--- --------- --------- --------- --------- ---------
TOUL 2571t1 25901 26H2 26760 272910 27111 213'" 21761 

HEW COI'II'IERCIAL CO"STRUCTIOH SQ.FT 
RETAIl-WH~lE5ALE 6Z052 6425 6U5 45962 112231 11504 112977 92321 
OFFICE BUIlDI"GS 20U9 295623 152760 115 115 115 115 115 
AUTO R:PAIR ~9305 375979 40026tt lOO lOG 100 3110 300 
IoIAREHOIISES 143737 232051 3 1tl6D 2 H2552 421904 452022 Ion091 106321" 
EDUCATIOH 10197 10197 10197 10197 10197 10197 10197 10197 
IIUlTH 995 995 995 995 995 995 995 995 
PUILIC 3965 3965 3965 3965 3965 3965 3965 3965 
RELIGIOUS HOI 21675 420"0 224"7 335 3613 335 US 
HOTEL-tl0TEL 3027 3027 3027 3027 3OZ7 3027 3027 ]027 
I'IISCELLAHEOUS 21"1l 3797 3797 3276" 76130 50105 69141 53537 

--------- --------- --------- --------- .... _------- --------- --------- ---------
TOTAL 329301 960735 967073 533025 62"01 606545 655844 621714 

CO~~ERCIAL CONSTRUCTIOH St.FT 
AODITIOHS AND ALTERATIOH' 

RET UL-I~ItOlE5AlE "155 1012 1012 10103 17945 5492 U.,7 7363 
OFFICE BUIlDI"GS 515 515 515 515 515 515 515 515 
AUTO REPAIR 0 0 0 0 0 0 0 0 
IoIAREHOUSE5 3667 1152 1152 12U 7571 1222 559 .. 25".1 
EDUCATIOH 1232 1232 1232 1232 2624 1232 2777 1232 
HEAL TH 2B612 16064 10151 21005 36129 30221 35670 31351 
PUBLIC lit 7 147 lit 7 lit 7 2647 147 SIlo 1"7 
RELIGIOUS 111"" 11470 1116" 10971 10145 10619 10519 10"11 
HOTEL-~IOTEL 11611 1352 1352 6233 21511 9070 16923 10152 
I'IntEl LAH!DUS 562 562 562 ~62 562 562 562 562 --------- --------- --------- --------- --------- --------- --------- ---------TOUL 62"44 33579 21067 54712 101064 59151 "9l0 643106 

RESIDEHTIAL ,'OHSTRUCTlOH SQ.FT: 
APARTI'IEHTS 

FIVE OR I'IORE UHITS 
1-3 STORIES 10255 10255 10255 10255 10255 10255 10255 10255 
" OR MORE STORIES 1170 1170 1170 32206 67926 U690 19639 16173 

THREE TO FOUR UIIIT5 1220 1220 1220 11629 163912 195953 199799 175330 
SIItGL E FA~l1l Y DETACHED 214214 "0012 122922 2401702 3""105 4331331 4769900 5l71H3 
DUPLEXES 172 172 172 10315 25500 272010 16557 172 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 2 .. 71Dl 529DD 135740 2536106 3H2391 46 ... 1041 50lU50 5 .... H23 

..IAGES: AH"UAL 000 19S" • 
AGRlCUL TURAL 29.274 29.561 3D .135 30.631 30.106 31.131 31. .. " 31.699 
AGRICULTURAL SERVICES 21.012 21.151 20.759 20.605 20.lll 20.792 20.763 20.120 
I'IIHI"G 31.135 35.120 36.193 36.751 36.19" U.I96 37.24' 31.371 
CIlNSTRUCTIOH 37.951 37.132 37.761 31.037 31.351 31.560 31.616 31.612 
NOIiDURAlLE MANUFACTURIHG 21. 612 22,019 22.366 22.561 22.611 22.701 22.171 23.160 
DURULE I'IAHUFACTURIIIG 33.351 33.253 33.616 14.003 lit.O"2 3".259 1".451 34.536 
PUBLIC UTILITIES ZI.07a 21.652 29.065 29.210 29.191 29.230 29.386 29.775 
WIiOlESAlE TRADE 20.H2 21. 705 22.111 22.341 22.635 22.797 23.064 23.604 
RETAIL TRADE H.429 14.021 13.116 13.117 13.IOZ 13.762 13.695 13.553 
FIIIANCE-IHSURI.HCE-REAL ESTATE 25.726 27.530 21.lD9 21.261 21. S95 21.655 21.913 29.952 
SERVICES 19.071 19."71 19.571 19.607 19.707 19.723 19.791 20.029 
GOVERHI'IEHT 20.990 21.310 21. 676 22.027 22.314 22.747 23.116 23.498 

'ERSOHAL I"CO"E 000 1914 • 
IoIAGE BILL 597HIt 609711 626166 644075 663137 613101 7aa.u 7195741 
PROPERTY IHCOI'IE 93609 969H 99197 102"28 IOSlt05 101432 111651 115457 
TRANSFER 'A\'I'IEIIT5 10"611 106911 101273 110296 112"" 1110905 117527 119173 
RESIDEHCE ADJUSTMeHT -ItO 5 .. -3377Z -32159 -33623 -33661 -310324 -33965 -31400 
SOCUL IHSU_AHCE ADJUSTMEHT 21763 29395 29770 30326 30922 31S93 32314 32959 
PER CAPITA IIleOHE 15.643 15.9H 16.412 16.6<11 17.022 17.325 17.5Ito 17.951 
TOTAL PERSO"AL I~COME 726341 750467 773106 7921"2 116U3 14052& Inlll 190545 

'EI'IOGRAPHICS 
POPULA TIOH "'''33 46911 "71D7 47509 "7962 41515 49121 "'UO 
aUlIlS 613 622 624 630 637 645 653 660 
DEATHS 1016 492 493 "7 502 501 514 520 
I'IIGRATlOH 519 "19 -6 27. 311 1016 47tt 341 
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MASTER HIGH FORECAST FOR IPADSI REGION 3 

1981 1919 1990 1991 1992 199] 199" 1995 --------- --------- --------- --------- --------- --------- --------- ---------EMPLOYMEHT:PERSOHS 
AGRICUL TURAI 50~5 5251 5~47 5651 5167 6106 '1l3 6573 AGRICULTURAL SERVICES SOl 521 Sll 54~ 555 561 571 539 MIllING 4~ H 45 46 47 , .• U 50 
CONSTRUCTION 1798 2017 2012 2C72 2137 2317 2313 2455 
NON CUR AILE MANUFACTURING 1023 lOla 1029 1O!0 1031 1036 1035 1034 
DURAILEMANUFACIURIHG 2150 2180 2173 2169 2171 2195 2113 Z175 
PUBLIC UTILIrlc~ ,56 5~& ;41 , ~" 527 520 513 506 
IIlt0LESUE TUDE 3921 3997 4054 4127 4\91 U65 ~305 4341 
RETAIL TUDE 4~9I ~161 420~ 10244 4211 4351 4392 443& 
FIItANCS-IHSURAHCE-REAL UTATE 841 139 III aZ5 III IH &05 797 
SERVICES H59 ~204 HH 4196 ~259 4317 4336 4354 
GDVERII:IEHT 5125 5226 5HO 5~35 55ltZ 5652 57610 511& --------- --------- --------- --------- --------- --------- --------- ---------TOUL 29269 30020 3OH5 30875 3HU 32261 32676 ]]190 

NEil COMMERCIAL CONSTRUCTION SO.FT 
RETAIL-WHOLESALE 90332 IHOI~ 109017 17439 11779 12"10 101462 17193 
OFFICE BUILDINGS &15 815 US U5 115 115 115 815 AUTO REPAIR 300 300 300 300 300 310 300 JOO 
wAREHO'lSES 472922 451251 448730 447991 452225 4H'Itt 432979 430762 
EDUCALOH 10\97 10197 101 ~, lOH7 10191 10191 101" 10191 
HEAL TH 995 995 995 ~!5 995 995 9" 995 
PUBlIC 3965 3965 3965 3965 3965 3965 3965 3965 
RELIGIOUS 335 ]]5 115 573 335 335 335 423 
HDTEL-1'I0TEL 3021 3021 3021 3027 3021 3021 3021 3021 
M15CEL LANEOUS 53150 12213 65119 52331 50149 71902 "511 54"1 -------- ... --------- --------- --------- --------- --------- --------- ---------TOTAL 636640 617182 643202 601633 .. 6411 659431 U6511 592371 

COI'II'IERClAL COHSTRUCTIOll n. FT 
ADDITlOIIS AHD At TERATlONS 

RETAIL-WHOLESALE 9310 16146 7991 1424 1131 15145 1526 1795 
OFFICE BUILDINGS 515 515 515 515 515 515 515 515 
AUTO REPAIR 0 0 0 0 0 0 0 0 
wAREHOUSES 3016 9146 5771 lIISO ~Oll .712 7165 5357 
EDUCA TIOH 1232 3077 1232 1232 1232 3to95 1Z32 1232 
HEALTH 31211 31111 33416 29901 29559 36705 12653 2t .. ~ 
PUBLIC 141 2923 1~1 147 147 2611 141 147 
RELIGIOUS 10399 10362 10299 102~2 10200 10196 10165 11134 
HOTEL-MOTEL 10110 22755 162'7 10622 9H' 21425 16172 11142 
MISCELLANEDUS 562 562 562 56:! 562 562 562 562 --------- --------- --------- --------- --------- --------- --------- ---------TOTAL 66714 1010214 76231 645~3 610715 100442 71139 "190 

RESIDENTIAL CONSTRUCTION 50.FT' 
APARTIIEHTS 

FIVE OR 110RE UHITS 
1-3 STORIES 10255 10255 10255 10255 10255 10255 10255 11255 
~ OR MORE STORIES 82191 61'06 55145 34152 6110 20111 19231 7611 

THREE TO FOUR UIU TS 131~11 !O103 21120 1220 1220 1220 1220 1220 
SIHGLE FAlIlL Y DETACHED 5193132 5150191 4171072 3115210 4151115 4574~51 4544120 4262420 
DUPLEXES 172 172 112 172 112 112 112 172 --------- --------- --------- --------- --------- --------- --------- ---------TOTAl 5~256U 5310221 4951364 3921710 4116712 460'1016 4515706 4211671 

WAGES: A"NUAL 000 I'll, $ 
AGRlCUL TURAL 31.191 32.069 32.215 32.422 32.531 32.643 32.725 32 .119 
AGRICULTURAL SERVICES 20.977 21.115 21.249 21. 239 21.4210 21. 592 21. 751 21.922 
MINING 39.246 ~0.201 41.217 42.251 ~3.023 "l.9]] 44.948 45.91~ 
CONSTRUCTIDN l! .110 31.135 31.116 3!.761 Ja.841 .11.110 31.151 31.826 "OHDURAILE MANUFACTURING 23.412 23.611 23.9105 24.197 24.426 ~4 ."6 24.934 25.115 DURABLE MANUFACTURING 34.514 34.624 lIt.632 34.711 lIt.721 310.725 34.699 34.660 
PUBLIC UTILITIES 30.105 30.467 30.146 31.201 11.511 31.171 32.UO 32.642 
WIIOLESALE TRADE 24.1~2 24.611 25.236 25.641 26.143 Z6.66~ 21.1 " 21.71& RETAIL TRADE 11.U' 13.323 1l.196 13.C,90 13.102 12. ,.~ 12.191 12.691 FINANCE-IHSURANCE-REAL ESTATE 30.902 31.111 32.177 33. ~!2 lit. 465 35.U~ 36.429 31.420\ SERVICES 20 .215 20.531 20 .190 20.961 21.212 21.1012 21.141 22.010 GOVERIIIIEHT 23.111 24.2" 24.651 25.Ul 25.457 25.1" 26.219 26.115 

PERSONAL INCOME 000 1914 • 
W~GE BILL 140436 770OS0 111539 101166 130131 162471 11112. 903292 PI:OPERTY IHCOME 119415 124014 1216102 lll456 111596 144493 150339 U6146 TRANSFER PAYMENTS 122109 1h6H 121905 110217 132153 135643 139322 141176 RESIDENCE ADJUSTMENT -29~20 -271310 -24361 -22149 -20215 -1795' -15225 -12521 SOCUL IN5URAIICE ADJUSTMEHT 33514 34270 35161 HIOl 36501 37295 31311 39009 PER CAPITA IHCCHE 11.369 11. '35 19 .166 19.5.2 19.990 20.568 20.182 21.224 TOTAL PERSOI:AL INCOME 919027 957371 914551 IOU"6 1044105 1011361 11112~' 1150314 

OEHOGRA'HICS 
POPULA TIOH 50032 51562 513" 51171 52261 52161 53761 54202 IIUHS '66 674 U, 692 69. 101 121 127 DEATHS 524 530 531 5~3 541 554 564 561 MIGRAllON 211 385 660 259 332 452 737 za2 
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MlSTER KIGK FORECAST FOR 'PlDSI REGIOII 1 

1996 1997 1"1 1999 2aoo ZOOI 
--------- --------- --------- --------- --------- ---------EMPlOYMEIIT'PERSOHS 

lOU CUL TURAl 6n9 7G71 73'1 7639 7942 IZ4I 
AGRICULTURlL SERVICES 602 614 627 HI 6U 671 
MliHUO 51 52 54 55 57 51 
COIISTRUCTtON 2529 2607 2614 2902 HOI 3233 
HCliIDURAIlE PlANUFACTURIHG 1033 IOJ4 1035 1039 1042 1044 
DURAILE ',AIIUFACTURIHG 2154 2137 2122 2121 2119 2109 
PUILIC UTILITIES sao 493 417 480 474 461 
WIIOLESALE TRADE 4314 4441 4SH 4591 4664 4746 
RETAIL TRADE 441S 4535 4587 4650 4715 4770 
FIIUN!!E- IHSURANCE-REAL ESTATE 791 717 783 710 771 773 
SElV ICES un 4457 4544 4637 ft724 4102 
GOVERN"ENT 5994 6113 6233 6357 6fo12 6611 

--------- --------- --------- --------- --------- ---------
TOTAL 33712 3U56 35023 35194 36761 37534 

HEW CO"n~RClAl COIISTRUCTJOH SQ.FT 
RETAH-WIlDLESAlE 96362 76195 9USI 126151 139171 135134 
OFFICE 8UILDIliGS 115 115 a15 au 115 au 
AUTO REPAIR 300 300 300 300 301 301 
WAREIIOUSES 429163 437493 H1611 432309 411to22 402911 
EDUCATION 10197 11197 10\97 10197 10197 10197 
HEALTH 995 995 995 995 "5 995 
PUBLIC 3965 3965 3965 3965 3965 3965 
RELIGIOUS 335 2001 335 335 335 335 
HOTEL-MOTEL 3027 3027 3027 3027 3027 3027 
rlISCELLAHEOUS 61596 50311 64196 79442 "576 13415 

--------- --------- --------- --------- --------- ---------
TOTAL 606755 515297 624131 657537 ""'04 641112 

COMftERCUL CONSTRUCTION SQ.FT 
AODITIOIIS AIIO ALTERAIIDN5 

RETAIL-WHOLESALE 10707 7224 11651 13321 12610 11002 
OFFICE IUILDIIIGS 515 515 515 515 515 515 
AUTO REPAIR 0 0 a 0 0 0 
WAREHOUSES 7154 4119 7790 10715 12111 11145 
EDUCATIOH 1232 123Z U32 HIS 4335 4475 
IIEALTH 31414 21183 31nl 35494 36614 35093 
PUSLIC 147 147 1ft 7 1792 2011 1231 
RELIGIOUS 11121 I .. " 10094 IIU4 10112 10111 
HOTEL-MOTEL H4H 9245 H712 21231 24718 23173 
MISCELLAHEDUS 562 562 5~2 562 562 562 

--------- --------- --------- --------- --------- ---------TOTAL 76291 62192 714ft4 97924 105"2 91717 

RESIDENTIAL COHSTRUCTION SII.FT: 
APARTHENTS 

FIVE OR MORE UNITS 
1-3 STORIES 10255 10255 10255 10255 10255 10255 
4 DR MORE STORIES 1170 1170 24852 23369 1596 1170 

THREE TO FOUR UHITS 122a 1220 1220 1220 1220 122a 
SINGLE FAMILY DETACHED " .. 7526 5207714 599ft lSI 6172657 6021569 5712183 
DUPLEXES 172 172 172 172 172 172 --------- --------- --------- --------- --------- ---------TOTAL 41103ft4 5221611 603aall 6207.,4 60101113 5795700 

WAGES' AHIIUAL 000 1914 S 
AGRICULTURAL 32.112 32. '''' 33.0a3 33.055 33.011 3l.H3 
AG2ICULTURAL SERVICES 22.ooa 22.161 22.299 22.427 22.567 22.653 
HINIIIG 46.161 47.523 4I.2H 4a.195 49.612 50.257 
CONS TRUCTIDN 31.764 31.719 31.711 38.767 31.740 31.616 
IIDHDURAILE MANUFACTURINO 25.ft04 25.514 25.7£4 25.9H 26.106 26.2U 
DURAILE "ANUFACTURING 34.663 34.652 34.635 34.619 34.583 34.577 
PUBLIC UTILITIES 32.970 33.231 3l.501 3l.755 34.019 34.256 
WHOLESALE TRADE 21.123 21.505 21.177 29.224 29.513 29.1172 
Rt:TAIL TRADE 12.601 12.533 12.460 12.392 12.319 12.255 
FIHAIICE-INSURANCE-REAL ESTATE 31.169 3I.1S1 39.531 4a .165 ftO.147 41.312 
SERVICES 22.210 22.U4 22.'H 22.770 22.957 23.102 
GOVERIIHEHT 27.141 27.511 2a.DH 21.419 21.951 29.420 

PERSONAL IHCO"E 000 1914 • 
WAGE IILL 925034 949979 975655 1001419 1I1tl35a 1070517 
PROPERTY IHCOIIE 163UZ 170461 17IOU 116349 195252 204453 
TRANSFER PATHEHTS 144766 147732 151H' 154637 151153 163136 
RESIDENCE ADJUST"EHT -10261 -asll -6111 -ft940 -29'" -1200 
SOCUL IH5URANCE ADJUST"EHT 39114 100619 41550 42511 43677 44155 
PER CAPITA IHCO"E 21. 601 22.135 22 .~2I 22. !S9 23.366 21.711 
TOT U PERSOHAL IHCO',E 1183151 1218971 1256541 1302011 1341140 1392123 

DEMOGRAPHICS 
POPULA TION 54756 55321 56027 56760 57721 51"4 
IIRTHS 735 744 ,s~ 764 771 792 
DEATHS 574 510 511 595 606 616 
MIGRATIOH 393 402 5H 565 795 791 
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IIASTER 2/5 CAPACITY FORECAST FOI BP_tSI REillON 1 

1918 1911 1912 1983 191~ 1915 1916 1'17 
--------- --------- --------- --------- --------- --------- --------- ---------E""l OYIIEHT : PERSOIlS 

~050 ~151 AGRlCUL TURAL 3762 3906 ~lU ItItU 1t5 .. 1t7H 
AGRICULTURAL SERVICES H7 ~Z7 Itltl ',55 1t6S ItU It 7ft ~a5 
IIINIIlG 31 31 itO 41 41 ~2 1t3 ~S 

CONSTRUCTIOH IItl9 litH 1~76 1 -Ill 1629 1584 1627 1679 
HOHOURAIlE I1ANUFACTURING "4 995 995 ·)1j7 1006 970 971 973 
DlllUBlE IIAtlUFACTURlNG lOI't8 20H ZOllo 2L:S~ 21159 lOU 18H lOll 
PUBLIC UTIlITI!S 6la 610 602 ~~\ 516 571 571 563 
IoIHOlEULE TRADE 32Z6 32H 32" 1410 3523 3UO 3730 3792 
REUIL TRADE 17a3 3I~6 3 .. " HIO 191t9 3169 3191 39H 
FINANCE-INSURANCE-REAL ESTUE lIZ 172 165 865 .. " 8H 1Z7 122 
SERVICES It 161 "025 1t0U 4U3 "0&2 U76 1tI&2 "059 
GOVERNI1ENT 1t31Z 4~6I "" 1t647 1t7l9 "1l2 "'21 5025 

--------- --------- --------- --------- --------- --------- --------- ---------TOUL 2574a 25901 26312 26760 :!72t" 26351 26775 27190 

NEW CDI1I1ERCIAL CONSTRUCTION SCI.FT 
RETAll-WHOLESlLE 62052 '''25 U25 lt~":! 112231 11504 lOS'''' 1673' 
OFFICE BUilDINGS 20119 295623 152760 615 au 115 115 us 
AUTO REPAIR 49305 375979 4002610 300 30D 300 300 300 
wAREHOUSES IIt3717 212051 343602 41:!552 UI9DIt ~52D22 H6115 431233 
EDUCATION 10197 10197 10197 10197 lO197 10197 10197 10197 
HEALTH 995 995 995 U5 "5 995·· 995 995 
PUILIC 3965 19H 3'" 3~65 39U 3965 3965 3965 
RELIGIOUS 7401 21675 ~201t1 22"17 H5 3613 335 335 
HOTEl-II0TEl 3027 1027 3027 3L27 3027 lG27 1027 3021 
I1ISCElLANEOUS 2IUI 3797 3797 3276~ 76HI 5un 59107 469S~ 

--------- --------- --------- --------- --------- --------- --------- -----_ ..... -
TOTAL 329111 "0735 967073 5UU5 629911 U"1tS 601175 sa~59. 

CO',"ERCUL COII5TRUCTION SIll. FT 
ADDITIONS AND ALTERATIONS 

RETAIL-WHOLESALE 10155 1012 1I1Z 10I1l 17'~' '''.2 13714 7251 
OFFICE IUILDINGS 515 515 515 515 515 515 '15 515 
AUTO REPAIR D 0 0 0 0 0 0 0 
WAREHOUSES 3667 1152 1152 U"2 7571 1222 "419 1165 
EDUCATION 1232 1232 1232 lU2 262' 1232 2600 1232 
HEAL TH 21632 UOH lOIS. 23005 36129 30221 356,. 11351 
PUBLIC 147 IH 1107 1~7 26107 147 Silo 147 
RELIGIOUS 111"~ 11107. Ill'" 10971 lOa 10 5 10619 10580 10"67 
HOTEL-II0TEL lUll 1152 1352 6233 21511 9070 13116 7900 
IIlSCELLANEOUS 562 562 562 562 562 562 562 562 

--------- --------- --------- --------- --------- --------- --------- ---------TOUl 62"" 33579 21 .. 7 '''712 lOlO6Io 59151 119 .. 61291 

RESIDENTIAL CONSTRUCTION SCI. FT' 
APARTMENTS 

FIVE OR 1I0RE UNITS 
1-3 STORIES 102'5 11255 10255 lO255 10255 10255 10255 10255 
4 OR 1I0RE STORIES 1170 1171 1170 32206 67926 11690 ""ItS 19632 

THREE TO FOUR UIUTS 1220 122. 1220 11629 163912 195953 119411 161351 
SINGLE FA"ILY DETACHED 2HZI" "0 .. 2 I229Z2 2"D17D2 3"74105 ~331331 10720699 5130313 
DUPLEXES 172 172 ' 172 lO315 25500 272." 7to30 172 

--------- --------- --------- --------- --------- --------- --------- -------_ .. TOTAL 247111 52.00' 135"'1 2S16U6 lH2UI ''6~61041 50232'" 53'179~ 

WAGES' ANNUAL 0 •• 191" • 
AGRICUL TURAl 29.27" 2'.561 so. 135 31.631 10 .• 06 ll.lll ll.'~7 31.6H 
AGRICULTURAL SERVICES 21.012 21.151 20.759 20.615 20.131 20.792 20.763 20.12D 
IIINIHG 31.135 3'.1Z0 36.191 36.751 36.19" 36 .au 37 .2109 lI.l71 
COHSTRUCTION 37 ... I 17.132 17.761 3&.037 3&.151 3a.'61 31.616 31.612 
HONDURAILE MAHUFACTURING 21.612 2Z. on 22.366 22.561 22.611 22.711 22.171 23.160 
DU;~BlE MANUFACTURING 33.351 33.251 33.616 31t.U3 3to.OU 3to .259 31t.Io51 3".536 
pU&.IC UTILITIES ZI.071 21.652 29.065 29. Z10 29.191 29.230 Z9.316 29.775 
WIIO~ESALE TUDE 20.742 21.705 22.111 22.343 22.635 2Z.797 Zl.06to 23.60" 
RETAIL TRADE 14.42' 14.021 13.116 ll.lII7 13.112 13.7U 13.695 13 .553 
FIHAtiCE-INSUIAHCE-REAL ESTATE 25.726 27.530 21.\09 2a.261 21.595 21.655 2a.91l 29.952 
SERVICES 19.071 19."71 19.571 19.607 19.707 19.723 19.791 20.029 
GOVERNIIENT 20.'" 21.31' 21.676 22.027 22. 31~ 22.747 23.116 23. ~90 

PERSOHAL INCOI1E DD. 191" • 
WAGE IILL 597"~" 609710 6261 .. 644075 663137 6351'7 6!5U~' 6699H 
PRO!'ERTY IHCOIIE 93 .. ' '''43 ".97 lOZ420 lO5405 106697 1001U 113616 
TRANSFER !'AYMEHTS IOU 11 106911 101273 11OZ96 112~" 114905 113395 115565 
RESIDENCE ADJUSTIIENT -40560 -33772 -32159 -13621 -33661 -34122 -34647 -32064 
SOCUL IH5URANCE ADJUSTIIENT 21763 29395 29770 30326 30922 31593 31171 31775 
PEl CA!'ITA INCOME 15.6U 15. 97 to 16.412 16.61a 17. 022 16.2" 17.167 17 .465 
TDTAL !'ERSONAL INCOI1E 72U~1 75.1067 773106 7921"2 1161023 7907610 111962 135321 

DEIIOGIAPHICS 
!'OPUUUOIi UU3 "UI1 47107 "" .. H.U U515 "7I't0l 47127 
IIRTHS Ul 622 6210 630 U7 6'" UI 636 
DEATHS U6 "92 1093 497 512 ,.1 "" 501 
111 GRAT I 011 5., "19 -6 270 311 416 -12'" 291 

15 
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MASTER 2/5 CAPACITY FORECAST FOR BPAOSI REGION 3 

1911 1989 1990 1991 1992 1993 1994 1995 
--------- --------- --------- --------- --------- --------- --------- ---------EMPLOYMEN':PERSONS 

AGUCUL 'URAL 4959 5164 5359 5562 5777 6D15 62't2 6481 
AGRICULTu.AL SERVICES 495 501 511 5.!l H2 555 S66 577 
MINItIO 44 4ft 45 46 H 47 41 49 
CONSTRUCTION 1734 1946 1"4 2003 2061 2312 2309 2311 
1I0110URABL E M-'HUFACTURING 976 912 9a3 9&3 915 990 919 .11 
DURABLE MANUFACTURING 1042 1059 1051 1054 1061 1075 ID72 1070 
PUBLIC UTILITI~S 555 541 541 534 527 520 513 506 
WHOLESalE TRADE 3865 39"1 3999 4073 "145 4212 4253 4291 
RETAIL TRADE 3913 40"6 4091 4132 4177 "240 4213 4330 
FINANCE-INSURANCE-REAL ESTATE ala 116 alO a03 797 793 715 777 
SERVICES 4102 41"7 415a 4hl 4204 4262 "212 4300 
GOVERNMEtiT 5125 5226 5330 5435 5542 5652 576" 5a75 

--------- --------- --------- --------- --------- --------- --------- ---------TOTal 27699 21"29 21136 29302 29173 30675 31106 31631 

NEW CO~lERCIAL CONSTRUCTION SQ.FT 
RETAIL-WHOLESALE 16305 130043 106131 15414 12075 124561 105511 15ao~ 
OFFICE BUILDINGS 115 115 115 liS 115 115 115 US 
AUTO REPAIR 300 300 300 300 308 300 300 300 
WAREIIOUSES 447173 429290 430460 43Joi7a 440251 423109 423025 "22713 
EDUCATION 10197 10197 10197 10197 10197 10197 10197 10197 
HEALTH 995 995 995 995 995 995 995 995 
PUBLIC 3965 3965 3965 3905 3965 3965 3965 3965 
RELIGIOUS 315 335 315 569 335 335 335 420 
HOTEL-MOTEL 3027 3027 3027 3e27 3027 3027 3027 3027 
MISCELLANEOUS H673 79546 636"1 50U7 H4Z6 76597 65121 53411 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 602717 651513 619112 519429 591317 644601 UlS" 511720 

CO .... UCUL COIISTRUCTlON 511. FT 
ADDITIONS AND ALTERATION~ 

RETAIL-WHOLESALE 9266 16092 7173 7292 1612 15013 1401 7666 
OFFICE BUILDINGS 515 515 515 515 515 515 515 515 
AUTO IIEPAIR 0 0 0 0 0 0 0 0 
WAREHOUSES 2634 1757 5310 3411 3715 9345 6711 ~991 
EDUCATION 1232 21" 1232 1232 1232 3312 1232 1232 
HEAl TH 31211 31717 33416 29901 29559 36705 32653 29604 
PUBLIC 1~7 2922 147 147 147 2616 147 147 
RELIGIOUS 10311 10352 10290 10234 lun 10191 10160 10129 
HOTEL-MOTEL 1"4 22170 15935 10"55 9664 21311 16792 11729 
MISCEllANEOUS 562 562 562 562 562 562 562 562 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 64919 103154 75351 631127 6un 99710 77252 U579 

RESIDENTIAL CONSTRUCTIOII SQ.FT: 
APARTMENTS 

FIVE OR MORE UNITS 
1-3 STORIES 10255 10255 10255 10255 10255 10255 10255 10255 
4 OR tlORE STORIES 1"724 69726 56026 34673 6437 19726 11633 6176 

THREE TO FUUR UIiITS 133901 77601 11777 1220 1220 1220 1220 1220 
SINGLE FAMILY DETACIIED 5160532 5123014 4141002 31564£1 4142567 4561236 4532139 4252433 
DUI'LEXES 172 172 172 172 172 172 172 172 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 5319591 5210761 4933233 3902718 H60652 4592609 4563119 "270951 

WAGES: ANNUAL 000 1914 • 
AGRICUL TURAL 31.190 32.069 32.215 32.4Z2 32.531 32.643 32.725 32.719 
AGRICULTURAL SERVICES 20.977 21.115 21.249 21.239 21.424 21.592 21.751 21.922 
IIlIUNG 39.2~6 40.207 "1.217 42.251 43.021 41.933 It".941 45.984 
CONSTRUCTlOII 31.710 31.135 31.136 36.761 31.141 31.178 31.151 31.126 
HONDURAILE MANUFACTURING 23.412 23.671 23.945 2".H7 24.426 24.676 24.934 25.115 
DURA8LE MANUFACTURING 34.511t 34.624 3".632 34.718 34.721 34.725 h.699 3" .660 
PUILIC UTILITIES 30.105 30.467 30.llt6 31. 201 31.517 31.177 32.260 32.6"2 
WHOLESALE TRADE 24.H2 2~.6I1 25.236 25.647 26.143 26.664 27.196 27.7111 
RETAIL TRADE 13.439 13.323 13.196 13.090 13.002 12.904 12.791 12.691 
FI NAIICE-INSURANCE-REAL ESTATE 30.912 31.111 32.177 33.562 H.465 35.42~ 36.429 37.424 
~ERVICES 20.275 20.530 20.790 2~.967 21.212 21.472 21.743 22.010 
GOVERII/;ENT 23.171 2".251 2~.Ul 25.051 25.457 25.169 26.219 26.115 

PERSONAl nICO"E .01 1914 • 
IJAOE IILL 690702 719435 731199 756163 779124 111466 130555 153026 
PROl'ERTY INCOME 117606 122166 126695 111476 136582 142425 141236 154604 
TRANSFER PAYMENTS 117741 120226 123373 125"0 128156 130996 134565 1371 02 
RESIDEIICE AOJUSTtIEtiT -30052 -27735 -24935 -22696 -20795 -11~51 -15701 -12969 
SOCIAL INSURANCE ADJUSTMENT 32375 33056 33922 34550 35237 36017 36999 37696 
PER CAI'ITA IHCOME 17.901 la.475 11.737 19.141 19.594 20.182 20."27 20. las 
TOTAL I'ERSONAL IIICOtIE 161629 901037 921401 956753 911531 1030411 1060656 109"066 

DEMOGRAI'HICS 
49966 50451 51925 POPULATION 41ZIo6 41771 495,. 51056 5237& 

IlUHS 642 658 "I 667 614 613 696 702 
DEATHS 505 511 519 523 521 535 544 549 
MIGRUION 212 316 636 272 341 "56 717 2!! 
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"ASnl 2'5 CAPACITY FORECAST FOR IPADSI REGIOII 3 

1996 1997 1991 I'" 2001 2001 
--------- --------- --------- --------- --------- ---------

E"Pl OYIIENT: "EISON! 
AGIIlCUL rURAL 6727 6917 7257 75~7 7." 1155 
AGRICULTURAL SERVICES 590 602 6H 62' 1>'04 659 
I'IIIIING 50 52 53 54 5. 57 
CONSTRUCTION 2~" 2533 261~ 2.26 3021 3152 
1I0rlOURULE "ANUFACTURING 'II 919 ,U 994 ". 1000 
DURAILE "ANUFACTURING 1062 1057 1052 1053 1054 1051 
PUILIC UTILITIES ~" ~n ~a6 UO 474 467 
WIIOi.EULE TRADE U3S ~4aa 4~6I ~5~5 "'21 4702 
RETAlL TRADE 4310 4Ul ~4P·4 Htot 4614 4671 
FINAIICE-INSURANCE-REAL ESTATE 772 ". 7U 762 761 757 
SERVICES 4317 4405 H92 ".4 4671 4749 
GOVEIINItINT 5994 6113 6233 6357 .,,12 6611 

--------- --------- --------- --------- --------- ---------rOTAL 32171 32129 335 .. lUIS 35252 36033 

NEW COI'IIERCIAL CONSTRUCTION St.FT 
RET UL-WltOLESALE 94903 7516. 97157 124443 13 .... 131191 
OFFICE IUILDINGS .15 115 115 .15 .15 .15 
AUTO REPAIR 301 100 310 300 300 300 
WAREUOUSES 422115 431.21 ~36:H UU54 412". 397325 
EDUCUIOII 11197 11197 10197 10197 10197 11197 
ilEAL TH 995 995 995 995 995 995 
FUILIC 3965 3965 3965 3965 3965 3965 
RELIGIOUS 335 1'" 335 13S 335 335 
HOTEL-ItOTEL 3027 lD27 3027 3027 llZ7 31Z' 
"UCELLAIIEOUS 61456 4.256 63174 7.414 15507 1229. 

--------- --------- --------- --------- --------- ---------TOTAL 5""' 577541 616"" 64U66 U5I95 61264. 

CO""ERCIAL CONSTRUCTION st.FT 
AODITIONS AND AL TERATIOIIS 

R ETA 1L -WIIOL ESo\L E 1 .... 7097 11565 13255 12603 10912 
OFFICE 'UlLDIIIGS 515 515 515 515 515 515 
AUTO REPAIR I • • • • 0 
WAllEltOUSES 6792 4535 743. 10355 11755 11414 
EDUCATION 1232 1232 1212 400. 415. 429. 
HEALTH 3Ullo 2Illl lin. 35494 36614 n.n 
PUILIC 1" 1" 1'07 1791 2010 lUG 
RELIOIDUS lO1I7 lOO91 10091 10101 10109 lOlD. 
IIDTEL -I'tOTEL 1445. '219 14764 21291 2"'35 21.71 
I'tUCELLANEDUS 562 562 56Z 562 562 562 

--------- --------- --------- --------- --------- ---------TOTAL " ... 61651 7ID53 97373 lU062 '.011 

RESIDENTIAL CONSTRUCTIDN St.FT: 
APARTMENTS 

FIVE OR "ORE UIiITS 
1-1 STDRIES 10255 11255 10255 10255 18255 10255 
... OR I'tORE STORIES 1170 117 • 24527 22102 "40 117. 

THREE TO FOUR UNITS 1220 1220 1220 1220 122. 122. 
SIIIGLE FA"lL Y DETACHED 4U.96. 5200519 5 ... 11' 6167142 6016291 5777737 
DUI'LEXES 172 172 172 172 172 172 

--------- --------- --------- --------- --------- ---------TDTAL 41117.' 5213407 602"'29'; 6201592 6035.7. 5791554 

WAGES: ANNUAL 010 19.4 • 
AGIl CUL TURAL 12.112 32. , ... , 33. 00l 33.155 33 .... 13.143 
AGRICULTURAL SERVICES 22 .... 22.161 22.299 22 .... 27 2: .li67 22.6li3 
MIttING 46 .... ~7.li23 4&. Z27 41.195 U.612 50.257 
CDNSlRUCTlON 3'.764 31.719 1'.711 la.767 1 •• 140 3 •. '.6 
HONDURABLE "ANUFACTURING 25.404 2li.514 25.76'" 25.934 26.lD' 26.262 
DURAILE tlAllUFACTURIIiG 1 .... 663 3 .... 652 34.635 3 .... 619 3 .... 51l 3 .... 577 
PUILIC UTILITIES 32.970 33.231 11.500 33.755 3 .... 019 3 .... 256 
WHOLESALE TRADE 21.123 21.505 2& •• 77 2'.224 29.51l 29 •• 72 
RETAIL TUDE 12.611 12.533 12 .... 60 12.392 12.319 12.255 
FIH~NCE-IHSURAIICE-REAL ESTATE 3& .169 3I.1S0 39 .511 40.165 40 •• '" 41.352 
SERVICES 22.21. 22.4 .... 22.5'''' 22.77. 22.957 23.112 
GDVERNltENT 27.14. 27.511 2&.035 2 •• 4U 2 •• 951 29.421 

PERSOtlAL INCm.E ... 19 ..... 
WAGE IILL • 75219 9 ...... 7 '26711 '59571 "2422 102117 • 
PROPERTY INCQf'lE 161251 1612" 175807 114172 192925 2820 •• 
TR.NSFER·PAY"ENTS 139962 142921 1462&1 1497.4 153944 15.167 
RE5IDEIICE ADJUST"ENT -1 06 IS -8915 -7101 -5U6 -3297 -1536 
SOCIAL IHSURAIICE ADJUST"EHT 3."1l 39296 40:22 4U.3 42327 4341. 
"EI CAPITA INCO"! 21.295 21. 741 22.153 22.610 23.124 23.496 
TOTAL PERSDIIAL IIICO"! 1127334 1163553 1211414 1246n7 1293"7 13:57092 

DErtOGRAPHICS 
PO"ULATJON 52U. 5352. 54236 54'79 55944 56906 
IIRiHS 711 719 729 HI 754 767 
DEATIIS 555 561 569 576 5.7 597 
!'IIGIATION 405 Ul 555 511 79. 792 
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MASTER LOW FOReCAST FOR 8PA~SI REGIOH 

1980 1911 1982 H83 1984 1985 1986 1917 --------- --------- --------- --------- --------- --------- --------- -------_ ... 
EMPLOWMEHT:PERSOIIS 

AGRICUL TURAl 3762 1906 4050 4196 4153 43a5 4537 4712 
AGRICULTURAL SERVICES 417 427 443 .55 463 454 4H 476 
MIHI~G 37 38 40 q 41 42 43 41 
COII~ i<UCTIOII 1439 1433 1476 1518 1629 1-544 1543 11>35 
HOIIOUKAiLE MAIIUFACTURIHG 9H 995 995 H7 1006 939 938 940 
DURABLE MAHUFACTURING 2041 2074 2014 20'2 2059 297 294 295 
PUSLIC UTILITIES 611 610 602 ~94 586 577 570 562 
WHOLESALE aAOE 3226 3213 3299 141~ 3523 35a2 3619 3751 
RETAIL TRAOE 3713 3146 3114 3910 3949 3792 3ao 7 3153 
FIHAHCE·INSURAHCE-REAl ESTATE 182 172 165 U5 164 III 109 S05 
SERVICES 4161 4025 4016 4063 4012 4031 4040 4011 
GOVERHMEHT 4312 446a 4557 4647 4739 4a32 4921 5025 --------- --------- --------- ------~-- --------- --------- --------- ---------

TOTAl 25741 25901 26312 26i60 27294 25303 25704 26117 

HEW COIIMERCIAl COHSTRUCTIOH SQ.FT 
RETAIl-WHOlES~lE 62052 6U5 6425 45H2 112231 11504 100195 &ZH6 
OFFICE BUILDINGS 20119 295623 152760 &15 115 115 115 515 
AUTO REPAIR 49305 375979 400264 100 300 300 300 300 
WAREHOUSES 143737 232051 343602 412552 421904 452022 3921H 409512 
EDUCA TION 10197 10197 10197 10197 10197 10197 10197 10197 
HEAl TH 995 995 995 995 995 995 995 995 
PU8LIC 3965 3965 3-965 3965 3965 3965 3965 3965 
RELIGIOUS HOI 2&675 42040 22447 335 3613 335 l35 
HOTEL-MOTEL 3027 3027 3027 3Q27 3027 3027 3021 3027 
MhCELLArtcuUS 2&431 3H7 3797 3276~ 76130 )ulO5 H~Yl ~l:S.j ----- ... _-- --------- --------- --------- --------- --------- --------- ---------TOTAL 329300 960735 967073 533025 629901 606545 565255 5H456 

cor·'MERCUL COHSTRUCTION SQ. FT 
ADDITIOUS AHD ALTERATIOHS 

RETAIL-UHOLESALE '155 10112 1012 10103 17945 5492 13147 7170 
OFFICE BUILDINGS 515 515 515 515 515 515 515 515 
AUTO REPAIR 0 0 0 0 0 0 0 0 
WAREHOUSES 3667 1152 1152 120;2 7571 1222 3616 1~0I 
EDUCA TlOIt 1232 1232 1232 1232 26H 1232 2410 1232 
HEAL TH 21632 160.4 1015. 23005 36129 30221 35670 31351 
PUBLIC 147 147 h7 147 2647 147 58ft 147 
RELIGIOUS 11144 11470 11164 10971 10145 10619 105H 1045& 
HOTEL-MOTEL !l6l1 1352 1352 6233 21511 9070 106l2 6311 
MISCELLAHEOUS 562 562 562 562 562 562 562 562 --------- --------- --------- ----_ .... _-- -- ... ------ --------- --------- ---------TOTAl 62H4 33579 ZI067 5471Z 10l0H 59151 7IUG 59224 

RESIDEHTIAL COHSTRUCTIOH SQ.FT: 
APARTMEHTS 

FIVE OR MORE UNITS 
1-3 STORIES 10255 10255 10255 10255 10255 10255 10255 10255 
4 OR MDRE STORIES 1170 1170 1170 l2206 67926 11690 99~26 91975 

THREE TO FOUR ~HITS 1220 1220 1220 aI629 163912 195953 112299 163614 
S IHGL E FAMlL Y DETACIIED 234214 40012 122922 2401702 14 74405 433133& "16961 5102447 
DUPLEXes 172 172 172 10315 25500 27204 1171 172 --------- --------- --------- --- ... _---- --------- --------- --------- ---------TOTAL 247101 52900 135740 2530106 Hunl U4'4H 4910113 5361467 

WAGES: ANHUAl DOO 1914 S 
AGRICULTURAL 29.2H 29.561 3D .135 30.631 30.106 31.131 31."'7 31.699 AGRICULTURAL SERVICES 21. 012 21. Bl 20.759 20.605 20.133 20.792 20.763 20.420 MINIHG 33 .135 35.a~0 36. &93 36.751 36.194 36.196 H.H9 la.371 COHSTRUCTION 37.91& 37.&32 37.761 3&.037 31.351 3&.560 3&.616 3&.682 NONDURABLE MANUFACTURIHG 21. 612 22.019 22.366 22.561 22.611 22.701 22.871 23.160 DURABlE IIAIIUFACTURlHG 33.351 33.253 33.616 34.003 34.042 34.259 34.451 34.536 PUBLI C UT Il IT I ES 28.07& 28.652 29.065 29.210 29.191 29.230 29.316 29.775 WHOLESALE TRADE 20.742 21. 705 22.111 22.343 22.635 22.797 23.064 23.604 RETAIL TRADE H.42' 14.821 13.816 13.5&7 13.102 13.762 13.695 13.553 FINAItCE-IHSURAIICE-REAL ESTATE 25.726 27.530 21.1ot 25_~6I za.595 21.655 21.913 '29.952 SERVICES 19.071 19.471 19.571 19.607 19.707 19.723 19.791 20.029 GOVERNMENT 20. "0 21.330 21. 676 22.027 22.314 22.747 23.116 23.490 

PERSONAL INCOME 000 191ft • 
UAGE BIll 5974H 6097&1 626166 644075 663137 602219 611067 636214 PROPERTY INCOME 93609 96943 99597 102420 105405 105465 10&567 112315 TRAHSFER PAYMENTS 104611 106911 101273 1l0~96 112465 114905 110561 112632 RESIDENCE ADJUSTMENT -40560 -33772 -3Zl59 -33G 23 -33661 -34321 -35114 -32516 SDCIAL IIISURAHCe ADJUSTMENT 21763 29395 29770 3Ul26 30922 31593 30399 30965 PER CAPITA INCOME 15.643 15.974 16.412 16.US 17.022 15.591 16.697 17.114 TOTAL PERSONAL INCOME 726341 750467 773106 792542 & 16423 756745 771612 797146 

DEMOGRAPHICS 
POPULATION 46413 46911 47107 47509 H962 48515 46216 46613 BIRTHS 613 622 624 630 637 645 611 619 DU THS 416 492 493 497 502 50& 414 481 MIGRATION 519 419 -6 270 l11 416 -2426 266 
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/lASTER LOW FORECAST FOR IPAOSI REGIGH 

1918 19&9 1998 1991 1992 1993 1994 1"5 --------- --------- --------- --------- --------- --------- --------- ---------
E/lPLOY/lEHT'PERSOHS 

AGRIeUl TURU U.7 SUI 5296 5497 5712 594. 6175 HI4 
AGRICULTURAL SERYICES 416 491 509 522 532 54' 556 561 
/lItUNG 44 44 H '" 4' 47 41 ". CONSTRUCTIOII 16 It 1896 1895 1.55 20U 225& 2257 2329 
NONDURAILE /lAIIUFACTURING .43 949 951 .50 952 957 956 .56 
DURAILE /lANUF~CTURIIiG 297 302 111 103 304 lOt 301 loa 
PUBLIC UTILITIES 555 541 540 533 526 519 5U 506 
WHOLESAlE TRADE 3&24 3901 395. 4Q33 4106 41H 4216 4254 
RETAIL TRAGE 3900 3964 400t 4051 4096 4168 4203 4252 
FIHANCE-INSURANCE-REAL ESTATE 101 799 794 147 711 77a 770 762 
SERVICES 4062 4106 'ill 41 01 4165 4222 4242 4261 
GOYERNMENT 5125 5226 5330 HSS 5542 5652 57'" 5&7a --------- --------- --------- --------- --------- --------- --------- ---------

TOTAl 26623 27315 277'" 2&215 2&714 29571 30089 1053& 

NEW CDIIIIERCIAL CONSTRUCTION SQ.FT 
RETAIL-WNOLESALE 13411 127177 lI4044 13926 aOl14 122136 lO4171 a475. 
DFFICE BUILDIHGS 115 115 115 115 115 115 115 515 
AUTO REPAIR 301 100 300 30G 300 300 300 100 
WAREHOUSES 42965. 414253 417&56 423366 431121 415172 U5I77 416144 
ECUCATION 10197 lO197 10197 101.7 10197 10197 10197 10197 
NULTH 995 995 995 995 9" 995 995 995 
PUILIC 3965 3965 3965 3.65 3965 3965 3965 3965 
RELIGIOUS 335 335 335 567 335 335 335 417 
HOTEL-/IOTEL 1027 3127 1027 1127 3027 3127 3027 3027 
IIlSCELlANEOUS 461t1 77UI 62UI H4I5 41402 75641 .4121 52515 --------- --------- .-------- --------- --------- --------- --------- ---------TOTAL 579611 631723 613666 5766" ,.1672 un .. 613111 57191S 

COIIMERCIAL CDNSTRUCTIOH S'.fT 
AODITIONS AIID AL TERA Tl OilS 

RETAIL-WHOLESALE tlI4 16154 778" 7197 1527 15U8 &325 7577 OFFICE BUILDINGS 515 515 515 515 515 515 515 515 AUTO REPAIR 0 0 0 0 0 0 0 0 WAREHOUSES 2326 un 5109 3224 1459 nil 6511 4732 EDUCATlDJI 1232 2772 1232 1232 1232 311S 1232 1232 HEALTH 31211 31717 331tl6 29901 29559 367a5 32653 29614 PUBLIC 1" 2922 In 147 147 2615 147 147 RELIGIOUS lOlll 18345 lO21" 10229 10119 10117 10156 lO126 ItOT EL-/IOTEL IIIl 21762 1567] 10321 9519 21332 16717 11699 /l15CELl ANEOUS 562 562 562 562 562 562 562 562 --------- --------- --------- --------- --------- --------- --------- ---------TOTAL Ul11 102201 H724 61339 63711 99297 76117 66196 

RESIDENTIAL CONSTRUCTION st.FT: 
APARTI'IENTS 

FIVE OR I'IORE UNITS 
1-3 STORIES 10255 10255 10255 ID255 11255 18255 10255 10255 4 OR /lORi STORIES 15.71 7"0380 56240 34577 6162 1934. 11246 6391 THREE TO FOUR UNITS 130711 75456 1713& 12:!1 1220 1220 1220 1220 SlIlGLE FA"Il Y DETACHED 5137104 5ID4341 4132141 3143339 1tl31564 4551125 4524221 424514& DUPLEXES 172 172 172 172 172 172 172 172 --------- --------- .-------- --------- --------- --------- --------- ---------TOTAL 5364914 5260532 4915153 3119564 4149373 4512121 4554115 U63115 

WAGES: AHIIUAL DO I 1914 • 
AGRICUL TURAl 31.190 32.069 32.215 32.422 32.531 32.6U 32.72!1 32.719 AGRICULTURAL SERYICES 20.977 21.115 21.249 21.239 21. 424 21. 592 21. 751 21.922 /lIHIIIG 3'.2" 41.207 41.2&7 U.251 41.023 43.933 44.941 4~.914 COItSTRUCnOH 31.7aD 31.U5 31.136 3&.761 3I.11tl 31.&78 31.1S1 la.526 tlOIiDURAILE tiAHUFACTURING 23.412 23.671 23.945 24,197 24.426 24.676 24.934 2~ 185 DURAILE /lANUFACTURING 34.514 34.624 34.632 34,711 34.721 34.725 34.699 3 •. 660 PUILIC UTILITIES 31.105 30.467 30.14' 31.201 11.517 31.177 32.260 3~.642 WIIOLESALE TRADE 24.142 24.611 25.236 25.647 26.143 26.664 27.196 27.711 RETAIL TRAOE 13.439 U.323 13.196 11.090 13.002 12.98'1 12.79& 12.691 FIIIU:CE- INSURANCE-ReAL ESTATE 3D. 902 31.111 32.177 33.512 34.465 35.424 36.429 37.424 SERVICES 20.275 20.531 20.790 20," 7 21.212 21.472 21. 743 22.111 GOYERNI'IEHT 23.171 24.251 24.651 25.051 25.457 25.1" 26.2" 2'.715 

PERSOHAL INCO"E 000 1914 • 
WAGE IU.L 656791 .14115 712UO 7222 ... 745043 776875 795352 117901 PROPERTY IHCO"E 116251 12DIO" 125381 130062 135141 140939 146722 153057 TRANSfER PAY"EHT5 114771 117202 121268 122517 124977 127771 131252 133761 RESIDEIICE ADJUST/IENT -30413 -21147 -25335 -23072 -21155 -11795 -16132 -13212 SOCIAL INSURA"CE ADJUSTIIEHT 31556 32225 33166 336&6 343U 35U1 36011 36718 PER CAPITA INCO"E 17.561 11.140 11.423 11.144 19.382 19.&97 2I.1U 20.'31 TOTAL PERSOHAL INCOME 125104 162439 1 .. 797 911825 949642 99016. 1021217 1054671 

DEIIOG .... PNICS 
POPULATION 4702' 475'14 412" ".716 "'210 '197" ,.647 51104 IIRTHS ":!5 633 "''' nl 657 '66 671 6&5 DEATNS 492 4'1 5.6 no 515 522 531 535 /lIGRATIDN 2&1 313 617 277 341 455 700 307 
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"ASTER lOW FORECAST FOR BPADS[ REGION 3 

1996 1997 199a 19" 2000 2001 
--------- --------- --------- --------- --------- ---------

EI1Pln'-HENT :PERSONS 
AGRlCUl TURAl 6660 6919 7159 7479 7710 1015 
AGr:[CUl TURAl SERVICES 511 593 606 621 635 650 
I1[N[NG 50 51 53 54 55 57 
COllSTRucnON 2402 2410 250 2771 2970 3092 
II0NDURUlE MANUFACTURING 956 957 959 963 966 969 
DUU8LE M'"UFACTURING 306 305 3O~ 305 306 305 
PUBLIC UTILITIES 499 493 loU 4SO 473 467 
WIlOlEULE TRADE 4299 4365 44ll 4511 4516 4670 
RETAIL TRADE 4302 4354 4~09 4473 4539 4597 
F[NANCE-INSURANCE-REAl ESTUE 751 754 151 749 741 144 
5EilVICES 4271 4366 4453 " 546 4632 4710 
GOIIERII"E"T sn4 6113 6233 6357 6412 6611 --------- --------- --------- --------- --------- ---------

TOUL 31017 31752 32~31 33309 34175 34959 

NEI~ COMMERCIAL CONSTRUCTION SQ.FT 
RETAIL-WHOLESALE 931DO 14379 96339 123144 136515 132057 
OFF[CE BUILDI"GS 115 115 115 115 115 815 
AUTO REPAIR 300 300 300 300 300 - .. 300 
WAREIIOUSES 416733 427531 432120 422660 40&362 392916 
EDUC~TlON 10197 10197 10197 10197 10197 10197 
HEAl TH 995 995 995 995 995 995 
PUBLIC 3965 3965 n65 3965 3965 3965 
RELIGIOUS 115 1994 115 335 335 335 
HOTEL-MOTEL 3027 3027 3027 3027 3027 3027 
MISCELLANEOUS 59689 41"'t, 62U3 71671 It, 694 11t,53 

--------- --------- --------- --------- --------- ---------
TOUL 519777 571"1 610<,96 6Ul .. 6"'276 626111 

CO""ERCIAL CONSTRUCTION SQ.FT 
ADDIT[ONS AlIO AL TERU[ONS 

RETAIL-WHOLESALE 10535 7ID4 11500 13201 12546 18146 
OFF[CE BUIlDIIIGS 515 515 5U 515 515 515 
IoUTO REPAIR D 0 0 0 0 0 
WAREHOUSES 6536 42&3 7181 10104 114.1 11224 
EDUCATION 1232 1232 1232 1812 4032 4171 
HEAL TH 31414 21113 31731 35494 36614 35093 
PU&lIC 147 1107 147 1790 2009 1229 
REL[GIOUS 10114 10017 IOGSI 10099 10107 10105 
IIOTEL-MOTEL 14441 9299 110779 21301 24731 23162 
rUSCELLANEOUS 562 562 562 562 562 562 

--------- --------- --------- --------- --------- ---------
TOTAL 75504 61313 77751 96956 102615 97'" 

RESIDENTIAL CDNSTRUCTION S4.FT: 
APAUMENTS 

FIVE OR MORE UNITS 
1-3 STORIES 10255 10255 10255 10255 10255 10255 
10 OR ~ORE STORIES 117. 1170 24292 22424 75010 1170 

THREE TO FOUR UNITS 1220 1220 1220 122G 1220 1220 
SINGLE FAMILY DETACHED "012630 5195156 5913319 6162125 6012103 577363t, 
DUPLEXES 172 172 172 172 172 172 

--------- --------- --------- --------- --------- ---------
TOTAL 10095441 5207974 6019259 6196197 6031255 5716452 

WAGES: AIINUAl DO 0 1914 • 
AGRICULTURAL 32.112 32.946 33. D03 13.055 33.011 33.143 
AGRICULTURAL SERVICES 22.001 22.161 22.299 22.427 22.567 22.653 
MIN[NG 46.161 107.523 48 .227 41.195 109.612 50.257 
CONS TRUCTION 3I.76ft 31.719 31.711 31.767 31. HO 31.616 
NOIIDURAILE IIANUFACTURlNG 25.IoD4 25.5110 25.764 25. 93ft 26.106 26.262 
DURAILE MAHUFACTURIIIG 34.663 34.652 H.635 34.619 310.583 34.577 
PUBLIC UTILITIES 32.970 33.231 H.500 33.755 310 .019 310.256 
~IIOLE5ALE TRADE 21.123 21.505 21.&77 29.2210 29.513 29.172 
RET A Il TRADE 12.601 12.533 12.46D 12.392 12.319 12.255 
FINAIICE-INSURANCE-REAL ESTATE 31.169 31.150 19.531 4D.I65 40.147 t,1. 312 
SERVICES 22.210 2Z.1001o Z2.591o Z2.770 22.957 Z3.102 
GOVER""ENT :7.141 27.511 21.035 za.ltn 21.951 Z9.420 

PERSONAL INCO"E 000 1914 • 
WAGE IIlL 140404 "5926 19214<, 92 ..... 2 957614 917lH 
PROPElllY INCO"! 159677 166661 174110 112409 191221 200H9 
TRANSFER I'AYMEIITS 136596 139531 1ltleU 146350 1501051 15U26 
RESIDENCE ADJUSTMENT -109U -9269 -73il -5564 -35105 -1776 
SOCIAL INSURANCE ADJUST"ENT 37557 31366 39215 100239 41369 42515 
PER CAPITA INCOME 21.061 21. 52. 21 •• <,6 22.1t15 22.9102 23.328 
TOTAL PERSONAL INCO"E 1011131 1124t,97 116Z5U 1207UI 12510379 1297717 

DEI'IOGRAI'NICS 
POPULATION 51665 52253 52972 53711 510677 55632 
BlRTHS 693 702 712 723 737 750 
DE.I TlIS 541 5101 555 563 513 SIS 
MIGRATION 1010 Itll 562 516 795 719 

0.21 





WHATCOM COUNTY, WASHINGTON 

(Intalco Plant Site, Ferndale) 

D.22 





"ASTER HIGH FORECAST FDR .'AD51 REGION , 

19 .. 1911 191Z 1913 1914 un "16 1987 

--------- --------- --------- .-------- --------- --------- --------- ------... --
~~DY"ENT:'ERSON5 

1433 141. 1526 1573 1627 167. 1731 AG'"CUl TUU~ 17.5 
AGRICULTURAL SERVICES 175 In Hl ~Z7 442 u. 475 '" "ININD It .4 102 105 106 11' 111 122 
CONS nUCTION Z024 1'" 19 .. 1934 ZZU 2ZOl 2191 Zl11 
HONDURA.lE "ANUFACTURING 4124 ,Z71 4lU 4513 , ... 'lin '.11 5131 
DURAllE "AHUFACTURIHG 15U un UH 3623 lUI 3731 3741 375' 
PUllIC UTILITIES za63 Z12Z 211Z 2243 2307 2372 2439 2"1 
WHOLESalE TRADE U19 1421 1476 1531 15.1 1672 17,. 1783 
REun TUDE eo.4 IU2 137. 8531 8759 1911 91n 92 .. 
FINANCE-INSURANCE-lEAL ESTATE 145. 1414 1425 1'lD 1'37 1429 UU 1416 
SEIVICES HIS 1"1 7015 7lU 7241 7376 7451 ,. .. 
GOVER""ENT 7671 71 .. UU 1341 ISU 1825 917' UJ4 

--------- --------- --------- --------- .-------- --------- --------- ---------TOUL lun '''24 41634 414.1 4273. 4UU 4447. 'SUI 

HEW C~EICIAL CONSTRUCTION n ... T 
135 .. 1 IETAIL-IIHOLESALE 111111 nln 224 .. 112ZZ 1731Z1 177nl 15un 

OFFICE BUILDINGS .. 611 32'127 182727 nu 1542 1542 1542 1542 
AUTO U,UR 5511. 11l.U '11329 UOO U .. UII U .. U" 
WAIENOUSES .. 512 1'3117 Z37IU 316534 147934 114975 lU117 411516 
EDUCATION 1555' 155" 15'" 15'" 15'" 15'" 15'" 155" 
NEUTN 3511 3511 151. lSI. 351. '''' 351. 351. 
rUIUC 4567 4567 4'67 '567 4"7 4567 45" "67 
RELIGIOUS 11"11 32167 "II' ZUll 1711 StU 1711 232. 
HOTEL-mTIL UZ2 2122 2U2 2122 2UZ ZUZ ZUZ 2122 
MISCELLANEOUS 151911 111.61 .4224 14.Ul lU'5I 175315 nun l1Z151 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL "" .. 115729Z lIZ7Ul .. 05lS 7SZU • 731Z25 .17"5 775117 

e~EICIAL CONSTRUCTION se.'T 
ADDITIONS AND ALTERATIONS 

RETAIL-WHOLESALE 1914 277 277 1314 14527 SUS U ... "2G 
O"ICE IUILDINGS 4S5 435 'IS, ~15 435 435 "S U5 
AUTO U'UR • I • D • I • 0 
WAREHOUSES Z35. UZ UZ IlZ 7.11 11 .. 55'" Z41& 
EDUCATION 41 .. lUti lIltl .. " .'4" lU .. <ltZ" 506' 
HEALTN 7.15 16lZ lUZ ''''1 uu. 13755 1 ... 7 141115 
'UILIC •• 4 U. UI 62. 5 .. 1 610 SIl7 620 
RELIGIOUS 312 liZ liZ 312 31Z 51Z 3.Z liZ 
HOTEL-"OTEL • • I 0 11.72 • 'In 0 
"lSCElLANEOUS 1417 1417 1417 1"17 1417 1"17 1417 14P 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 19147 15917 15 •• 7 261Z1 .. 511 SlU7 5 .... 101" 

RESIDENTIAL CONSTRUCTION n. 'T: 
A'AIT"ENTS 

FIYE 01 mlE UNITS 
1-3 STORlES 31517 31517 11517 515552 " .. " 121"559 13IlZI2 12112:.: 
4 OR "ORE STOIIES 3545 l545 35"5 2l0l2 "". 51551 "'97 U<t~; 

TNREE TO FOUl UNITS .1., I .. ' .. ., Ul16 137.34 lUZ5Z 151610 130057 
SIHGLE FA"ILT DETACNED .1IZ" Z715" 11"'''4 27U7U 193"I" """Ul 5314121 574226-
DU'L£XES 1,.1 ISO. .,11 52lO7 .Z641 111l." 1 .. 711 t5B6 

--------- --------- --------- --------- --------- --------- --------- ---------TOUL ... 731 unl4 1212511 3415911 51 .... " U9216" .. 461 .. 7U7131 

WAGES' ANNUAL ••• 1 •• 4 • 
AGRICUL TURU 42.16Z "'.973 41.1"7 4'.577 40.12" n .• " 39.671 39.2" 
AGRICULTURAL SERVICES 41.215 41.S" 39.'14 "D.'25 40.115 41.555 "'.562 4I.l04 
"IHING ".41Z 41."1 42.159 42.ZZ6 42.517 42."7 41.125 "".232 
CONSTIUCTIOH 15 •••• 35.122 35.772 36.UI 36.32" 36.517 36.'41 36.674 
MONDUIAILE "ANU'ACTURING lI.5" lI.713 ll .• n 11. ... n.us 31.'" 32.149 32.l41 
DURAILE "ANUFACTURING 3 •• 1 .. lI.11' ".401 lD.U7 , .... , lI.714 lI.IlS lI.921 
'UILIC UTI~:TIES 2'.71" lI.l16 3'.'60 30.706 lI.673 31.7" ".'''7 l1.19" 
WNOLESALE TRADE Z5.77' 26.l" Zi.605 Z6.712 Zi.'13 27.'14 27.ZU 27."" 
UTAlL TIADE 13.777 13.l92 13.244 13.223 13.12' 13.'71 lZ.'" 12.'" 
FINANCE-INSURANCE-lEAL I!SUTE 26.3"5 21.115 Z ..... Z'.lZl 2'.142 29.1" 29.52' lI.473 
SERVICES 19.otl 19.'" 19.114 19.955 2 •• 14' 21.2'" 21.409 20.700 
GOVERN"ENT 19.439 U.733 20.032 ZD .335 20.'43 ZI.'" Z1.Z73 21.596 

PI!RSONAL INC_ ... 1 .. " • 
WAGE IU.L 91IlU UU7I .59U' ""479 1OZ"" 1"'''" 1177111 1101251 
'IO'ER" INCOffE 19111Z 2 •• 759 219114 u .... 242"2 254"U 2675" 212564 
TIANS'ER 'A~EHTS lUI .. UI'" 203422 2'''4'' 215231 221971 2Z7U7 unZ5 
IESIDENCE ADJUST"ENT 17 ... 21671 226 .. U"" Z2372 223 .. 22 .. " Z42lt 
SOCIAL INSUIANCE ADJUST"ENT 'UU 55124 56"" '71" 5t7Zl U5U UZH U911 
'EI CA~ITA INCOffE 11.672 11.117 11."1 U.l41 12.111 U.4I5 U.UI 12.112 
TOTAL 'I!RSONAL IH'OffE lZ72339 1511541 15"191" 13172Z. 1""41" 1417"3 1532 .. 7 1577 ... 

DI!MGRA'NICS 
'O'ULATlON 119.12 111"5 11Z521 114267 116711 119151 lZ1131 lZl ... 
IIITNS 1579 "19 lUZ lUI 1694 1731 1761 1791 
DEATNS "" 1112 lOU lOlt3 lOU 1111 1106 1124 
"1OlAnON 1"12 131. .21 1125 1115 lin lUI 1Z,. 

0.23 



"AS TEl NIGH FOIECAST FOI I'ADSI _EGlON • 

nil un 19 .. un 1"2 un 19 •• 1'" 
-------.- --.------ --------- --------- --------- --------- --------- ---------E"'LD~ENT:'EI'DN' 

1"2 un 1915 zal' 21" 21 .. zn. 211. AGIICULTUIAL 
51' '35 557 511 ... UI n. .. z AGIICULTUIAL SEIVICES 
126 lSI 135 1-' 1'1 UZ 15. 165 "INING 

CDNSTIUCTION un UZ5 2111 1992 un n .. un I ... NONOUIAILE "AMU'ACTUIIMG 5l1. 'Ul '61. 517' 6192 U16 1551 .. U DUIAILE "AMUPACTUIIMG 377Z 37" 112' 3 .. ' 3 ... 3916 n •• 3911 
'UILIC UTlLlTlES 2579 ZUl Z7U zan zau 29" lIU 3U' WIIOUULE TUDE lin III' lUI 191Z zn3 ZUI 2U7 215' RETAIL TUDE .... nil "u 1015' lU" UU7 u.n 11156 FINANCE-INSUIANCE-IEAL ESTATE lUI 14 .. 1'01 13.3 UI7 U.l U7. lS61 SEIVICES 7 .. 5 7UI 7U' 717. '17' I2U Ull nil GOvel""INT '''' 9172 U153 10"1 un. 111" Ill,. 116.1 

--------- --------- -.-----.- --------- --------- --------- -.------- --------. TOTAL .. U7 U,., '"11 '9119 5UlI 51511 52'" H'U 
NEW C~EICIAL CDNSTIUCTION ".I'T 

l"IU 15ZUI 117U. 1"'" 1655i'. IITAIL-NHOLESALE 151927 ZU .. 3 1121n 
OFPICE BUILDINGS "U ISU '''Z UU "" 15U I5U 15.: AUTO U,UI UII un UII un UII lU. U .. 13 .. IIAIEHOUSES un •• '''21' u .. " U3Ul UZ1I1 ....... '13'" U79t~ EDUCATION 155" 15555 155" 1555' 15'55 15'55 155" 15'55 NEAL TN 351. 351. 351' 3UI 351. 151. 151. 3511 'UILlC U67 '''7 '''7 "67 .'67 U17 .567 '5" ULIGIOUS 171. 17U 1711 ZtU 171. 1711 1711 Z.35 NOTEL -ftOTEl UZZ UZZ 2UI ZUZ lUI ZUI lUI zuz "15CELLANEDU5 1.2911 ZU'U nUl" 11555Z 11SUI U.'" IUlt1 19'''91 

--------- ---.----- --------- --------- --------- --------- --------- ---------TOTAL 71SU7 1"21' ""11 7Utz, 7I7.U .... u ...... '1"21 
C~IWCIAL CDNSTlUCTIDN S'.fT 
ADDITIOHS ANO ALTEIATIOHS 

7311 UI7' , ... Ina 7zn 1, •• 3 7313 "" _ETAll-IIIIOUUU 
Of PICE IUILDINGS 'U U, ~35 '35 "U U5 .35 435 AUTO IEFAII • I • I I • • f 
WARENOUSES lUI .11. '91' ''''1 "'17 11172 •••• 7ni EDUCATION 5Z32 5U" , .. Z 5711 'til III' ,." '10. NEALTN U'" UUI 15"3 lZ5H 12111 In", 15111 1225' 'UILlC ·U' 5391 6 .. 620 II. 5177 lUI UI 
RELIGIOUS lIZ 111 112 31Z 1., 31Z 311 JU 
NOTEL-~TEL • 11"" "112 a • 11Z"I 5919 )'51( 
"lSCIl L ANEDUS 1"17 1'17 lU7 1417 lU' lU7 U17 1'17 

--------- --------- ----.---- --------- -------.- --------- --------- ---_ ..... _--TDUL lUll 11 .. 7 """ 317Z7 lSI .. ,n.3 "'IZ 17"'~i· 

IESIDINTIAL CDNST'UCTION S'.FT' 
A,.n"INTS 

PIVE 01 ~I! UNITS 
I-I STOIlES 11'''45 1117977 IU"I' '1UU Z"'395 311." Z5I171 "'( , 01 "lIE STDIIES 51219 ""." 315'" lOO11 15U '''3 1114 l5~~ TNIIE TO FOU. UNITS 9IU7 HU. .. " 1.05 ... 5 • .. 5 .. " IU5 SINOLE F'''ILY DETACHED 57"11' 57 .. Z15 5.nS5I "519Z" •• nu. 525512. 5UU.l "'1211 DU'LEXES 7U15 "'''1 13111 15 GO I)GI as .. .,.. u .. 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 7nu" '''"fl U6I2I1 "'21" 501l173 511"53 "UUl 51"172' 
IIAGES: ANNUAL ••• 1'" • 

AGIICULTUIAL 3 ..... 31.5Z" S •• Ul 57 .1" 37."7 37 . .115 37.1" 36.724 AGIICULTU.AL SE.VICES ".16' ".117 ",.u" n.lu n.nl n.tzl n •• " It.7H "INING "'.111 ".I5Z "' ... 3 'I.all "'.". "'.117 5I.U' ,I. 5I~ CONSTIUCTION 36.7" 31.'17 3'.927 S, .... 31.'" 37.1" 37.113 17."~ MDNDU.AIlE ",NUPACTUlING 32.529 32.711 lZ •• 17 sz."" 33.12' 33.257 13.361 33.'47 DU.AILE "ANU'ACTUIINO lI.'U 11.117 Jl .••• 31.1" H.1" 31.1" U.Z" U.ZZl 'UILIC ~TILITIES 31."'1 31 •• 1. lZ.U. 32."" sz. ". n .... n .••• Sl.79' .... uuu TIADE z •.• n I •. "" z'.I7' 29.167 U.5" 29.'" JI.la" 31.7U UTAlL TIADI 12.7"" lZ.Ul 12.5U 12.U3 12.129 12.1'" 12.1 •• 12 .... FINANCI-INIUlANCE-IEAL ESUTE 31."11 U.17' 13.3" S".05' 3".'" n.'77 S6.17I 37 . ." SEIVICES 21.ln U.315 Z1. .. 3 Z1..17 21.'" ZZ.SI1 ZI.171 ZZ. '"~ GDVRIII'I!NT 21.913 ZZ.IU II.StI ZI. tl" U.111 U.U" U."2 24.355 
'DIDNAL INCOM ... 191" • .. AOl ULL 115 •• " n,n" l1'U15 12Z7". 11U7U n ••• n U.S62" UU~ll 'Io",n INe_ Z9IU1 31un lUU. 35"ZI 37"56 "fl'" U7551 '''UI TIANSfD 'A~NTS U"76 ZU157 1S291Z Z"775 znn. Z7"'U Z.,U. 291257 'ESIDENCE ADJU5TREMT nUl Ull. znn 29155 sun nu, lUSI s" .. SOCIAL INIUIANCI ADJUST"INT 'US4 '1315 71179 7ZIn "'''' 7622. 7U67 ..,"Z I'D CA,ITA INCDIII 13.nl 13.U' u."" 13.712 13."1 l".IU 1".511 1'.717 TOTAL 'ElSDNAL IMCDIII 1617." 16.453' 174UU 11 .. 769 1 .. 7S .. lU7UZ ""lI' 21 ••• ZZ 
DUlDGU'NICS 

'''ULATlON lZ4tll lInn 12'1'" 131111 UIUS UUl. un .. 1'''.1 IIITHS 111. 1 ••• 1 •• Z 1916 1951 19 •• 212' zln DEUNS 11U 11 .. 111. 12 .. 12IZ 1145 I'" 12" "IUATION lUI u .. un 1'" 1591 17Z1 1613 lU5 

0.24 



"ASTEI HJGH FOIECAST ;oi .PADU iEGJON 4 

1"1 1"7 1'" 1'" ZUI ZII1 
--------- --------- --------- --------- --------- ---------E~lOY"ENT:PEISONS 

U91 AGUCUl TUUL Z472 25" Z64' Z717 2131 
AGRJCULTURAL SEIYICES 710 71. 770 liZ .15 170 
"JNIHG 172 1.1 II. 1" 20t Z19 
CONS TIIUCTI ON 1961 un ZI44 21" zon 2077 
HOHOURAILE "AHUFACTUIING 705. 7137 7U, ",. 1211 lUI 
DURAILE "AHUFACTURING nit 41U '162 4 ... 4115 4152 
PUILIC UTILITIES 3ZZZ UU 3407 35U 3UZ 3714 
wHOLESALE TUDE un ZUI ZZ., 2141 U .. 2U' RETAIL T!lADE 11434 11721 Izt57 12371 12711 uon 
FINANCE-INSURANCE-lEAL ESTATE UU UU un u" un 1372 
SERVICES lUI .... UU .476 "55 -- IIUI 
GOYEI""ENT I2IU IU54 127 .. U .. 7 U439 U121 

--------- --------- --------- .-------- --------- ---------TOTAL "145 5"IZ ,.195 5"17 61512 nzlZ 
NEW C~I!ICIAL CONSTIUCTION 541." RETAIL-WHOLESALE l1U21 155673 Ulnl 2382 .. 211157 25 .. 14 

OFFICE IUILDINGS 1542 1542 .,42 1542 .,42 1542 
AUTO UPUR UII U .. UOI lUI lUI U .. 
WAREHOU5ES 431124 441722 4"Z1O 41.712 41'''5 4IZ3U 
EDUCATION 15"5 155" 15555 15555 155" 155" HEAL TN 351. 351. l51. 351. 3511 3511 
PUBLIC 4567 4567 4567 4"7 4567 1567 
RELIGIOUS 1711 4421 Ino 1711 1711 1711 
HOTEL -~TI!L 2UZ ZUZ UZZ ZUZ 2UZ ZUZ 
"ISCEL LANEOUS 213411 194119 2105.4 uun Z374" 2357" 

--------- --------- --------- --------- --------. ---------TOTAL 15"41 .UIU .. "" "".1 lIZUZS 1011972 

C~I!ICIAL CDNSTIUCTION S'.FT 
ADDITIONS AND ALTERAflONS 

RETAIL-WHOLESALE nil .... 11251 1UZ' In., 10127 
OFFICE BUILDINGS 435 435 43S 415 435 415 
AUTO upnl I I I I I I 
WAREHOUSES .Ul 7UI U"5 14246 Ina! U'U 
EDUCATION "" 7221 7551 ,.54 .nl un 
HEAL TH 141 .. 11.12 14321 In!t1 UUl 17'" 
PUBLIC ZUI 121 2UZ 4SZ1 4557 3717 
RELIGIOUS ,.Z lIZ 312 3.Z S.Z 3.Z 
NOTEL-~TEL 45n • "4' U723 1".S 15947 
"JSCELUNEOUS 1417 1417 1417 1417 1417 1417 

--------- --------- --------- --------- --------- ---------TOTAL 41517 "lIZ ""4 n.u 77'" 748., 

REJIDENTIAL CONSTRUCTION S'.FT: 
APAIT"ENTS 

FIVE 01 ~IE UNITS 
1-3 STOIIES 315.7 1ZIIZZ 3S9264 2 .. 2 .. 5"" SI5.7 
4 01 "DIE STORIES U., 3545 15192 un "45 354S 

THIEE TO FOUl UNITS .. ., .. ., •• OS I." .. ., .. " SINGLE FA"ILY DETACHED 4114484 " .. 492 6751412 "547" I.UIS. 65117 .. 
DUPLEXES . ". 15 .. 23500 ., .. '''1 15 .. -------- --------- --------- --------- --------- ---------TOTAL 4.73141 lI.un 7145943 7Z4I721 .... 'l7 "41215 

WAGES: ANNUAL 0 •• l.a4 • 
AGRICULTURAL 36.51Z 16.ZU 36 •• to 55 .• 02 55.715 35.552 
AGRICULTUIAL SEIYICES 19.717 n."z 39.147 39."4 39.915 39 .• It 
"IHING 52. SZl 52.914 53.5Ilt 54.ZOI 54.151 ".441 
CONSTRUCTION 37 .• " 37.111 37.U' 37 .141 37.151 37 .123 
NONDUIAILE "ANUFACTUIING 33.532 33.121 33.694 3S.7" 33.'12 3l."4 
DURAILE "ANUFACTURING n.zn 31. 275 31.Z .. n.lU Sl.ll7 31.334 
PUBLJC UTILITIES 54 .••• 34.3Z6 34.571 54."Z 35.042 35.2" 
WHOLESALE TRADE n.'" 31.n. n.'" 31.'" 32.Z4I 32.459 
RETAIL TRADE 11."7 11.'" 11.139 11.77' 11.7ll 11."7 
FINaNCE-JNSURANCE-IEAL ESTATE 3'.591 39.Z" n.'41 41.56' 41.243 41.772 
URYICES 2l.1" 21.376 23.'" 21.7" 2l. ". 24.111 
QOV"""ENT 24.7Z4 25 .... 25.471 Z5.164 Z6 .Z56 ZI."4 

PERSONAL INC~E ... 1914 • 
WAGE BILL 1421155 14"2" UZ5144 1573441 lUSUS 1671191 
PROPERTY INC~E 4'"'' 511"7 554U2 59Z67Z U4ZlZ 67 till 
TRAN5FI!l PAY"ENTS 2.n32 S07201 3173103 327341 3S731. 3477U 
IESIDENCE ADJUST"ENT 37lt5 U::5 3.132 40U3 421.7 43ZZZ 
SOCIAL INSUIANCE ADJUST"ENT 1Z712 '~~45 I .. ,. ... n UUl .1517 
PEl CAPITA INCO"E 15 .• " 15.371 15.711 15."5 11.321 16.'" 
TOTAL PERSONAL I"C~E 2161.77 2241 ... Z34un 2443461 nun, ZUU" 

DEJIIOORAPHICS 
POPULATION 143'" 1412" 14"" 1527" 155." 1591" 
IIITHS 2101 2144 2lt4 2243 22 .. 2348 
DUTHS 1313 un 1369 u" 14Z7 1.,7 
"IGRATION l"Z un 2497 Z33S ZZZ7 ZS,. 

0.25 



"ASTEI LOW 'OIECAST '01 I'ADSI lEGION 4 

1911 19.1 UIZ 1913 1914 19., 19" 1917 
--------- --------- --------- --------- --------- --------- --------- ---------~LOYftENT:'EISONS 

IUS 1 .... 1521 1573 1627 1645 Ins 17~7 AGRICUL TUllL 
AGRICULTUIAL SEIVICES 375 S95 413 .27 44Z 44S 4" ~H 
"INING at .4 liZ 105 1 .. liS 117 121 
CONSTlUCTIDN zeZ4 19 .. 19" 1931t ZZU 1955 1 ... lin 
NONDUIAILE "ANU'ICTUIING HZ4 4271 4Sf5 1t5U .... 4U. 477 • -.ZS 
DUIA.LE "ANU'ICTUIING SlU UZl S64S liZS S67. U9I 13" 1412 
'UILIC UTILITIES zeu ZlZZ ZlIZ ZZ4S 2317 2371 ZU' Z5I7 
WHGLE5ALE TIAOE U" lUI 147. 1533 15 .. 1645 17 .. 175~ 
InUL TlADE .. 14 1212 1l7. a51. an. a.u I7n a .. 7 
'INANCE-INSUIANCE-IEAL ESTATE 145. 1434 1425 1430 1437 ua4 1376 U70 
SElnC!S 7115 "" 7115 7144 7Z4S 7Z" 7S13 7S1t 
GOvel""EMT 7671 711. IUS ISItS .,.1 1125 "76 9ll' 

--------- --------- --------- --------- --------- --------- ---------TOTAL snn S"Z4 41"4 Hltll 4zn. 4ISZl 4U56 411i) 

NEW C~EICIAL CONSTIUCTION st.'T 
lU.U lU ... 1"6'" 1415<; .• IETAIL-wHOLESALE 111111 sun ZZ4 .. .1222 

O"ICE IUILDINGS .. 611 S251Z7 112727 154Z .,4Z .,4Z 154Z n4(' 
AUTO IE"II 55116 SII82' 41UU Uta UII U .. lUI ll .. 
IIAI!NGUSES .UtZ 14S117 ZS7119 316534 S47954 Sl4'" 521216 SltZ7I 
EDUCATlDN 15555 15555 15555 15555 15555 15555 15555 15555 
HEll TN 5511 3511 5511 1511 S51. lSI. lSI. 1511 
'UIUC 4567 4567 4567 4567 4567 4567 45" 45" REUGIOUS lnl. SU" 4,." z .. n 1711 59tZ 1711 Zll1 
HOTEL-fUlUL nzz Z62Z ZUZ Z6ZZ 2UZ ZUZ un 2UZ 
"ISCELLANEOUS 15191. lU • .., '''224 1411"1 195111 175U5 17 .... 1"131 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 51591' 1I5729Z IIZ7651 .. un 75161 • n.ZZ5 ""55 .. n'~ 
C~ICIAL CGMSTIUCTION SG.FT 
ADOITIDNS AND ALTElaTIDNS 

IETAIL-MMOLESALE 1914 Z77 277 1134 145Z7 SIn U12. 5411. 
D"ICI .UILDINGS 4SS "S5 "n -35 455 4n 4n 4S~ 
AUTO l£'lIl • • • 0 I • • • IIAIEHDUSES ZS" IlZ IlZ an 7111 lOU U25 1111 
EDUCATlDN "'91 lIltO liS" _459 "''''' lU" "n ~71( 
HEALTH 7115 lUZ lUZ "41 ZU5' lSn5 1 ... 7 1411' 
'UILIC "'4 UI UI 620 5191 UI SIS7 UP 
RELIGIOUS saz S.Z SIZ 3IZ saz S'Z SIZ SC? 
HOTEL-I'IOTEL • I 0 0 U.7Z • • ~ 
'USC!LUMIDUS lU7 1417 1417 lU7 lOU7 1417 1417 l() ; -------- --------- --------- --------- --------- --------- --------- -------.... ~ TOTAL 1"47 U9I7 15917 16121 "516 31." 41511 ZlZV 

IESIDENTI'L CONSTRUCTION SI.I'T' 
"AIT"ENn 

'IYE DI ~IE URITS 
3.sa7 Sas.7 ,.,.7 5S!155Z '74'" lZ14559 lZ47". 12"'''5 1-3 STOIIES 

" 01 1'1011 STOIIES S!l45 S!I'" 3545 Z3DIZ _"61 5155. 7Z5 .. 61171 TNlIE TO FOUl UNITS lin 1 .. 5 al., "336 137034 lUlU 146119 lZ11S4 SINGL! 'A"ILT DETACHID tll2" Z7I5" 1143064 Z71970" 39]"''' " .. Ull 525.77Z 5nun DUrLD!S u .. ., .. U .. 5Z307 92641 IIDU4 '57" 17Z4S -------- --------- --------- --------- --------- --------- -------- ---------TOUL ,,,ns UIII4 lZIZ511 3"''''1 5111". ".2164 6I171S1 7Z12564 
IIlGES' ANNUAL ••• 1 •• 4 • 

41.'13 '1.647 41.577 AGRICUL TUIAL 42.162 41.124 It.n, It.'71 39.Ztf AGRICULTUIAL SERVIC!S 41.Zas 41.556 st.114 "1.015 4'.SIS ".555 41.56Z ".31( "ININI S'.412 U.". 41.15' 42.Z26 4Z.5I7 "Z ... 7 4S.12S "".Zll caNSTIUCTlDN 35 .... n.'zz 35.77Z 36.UI 36.324 36.517 3'.641 3 •.• ,. NONDUIAILE "ANUFACTUlING 31.5" 31.715 31.1" 31.4" 31.655 31.'19 SZ.14' 3Z.341 DUIAILI "ANUPACTUIING SI.U' 31.111 31."" lI.n7 SO.I15 lI.714 lI.IlS 30. 'ZI rU.Llc UTILITIES Z'.714 lI.l" 31.56' lI.716 3I.67S lI.7I' SI.'47 S1.194 IIIIDLESAU TIADE Z5.771 26.36' Z .... , 26.7.Z 26.'13 Z7.114 Z7.ZU 
Z7 . "'. UTAIL TIADE U.777 13.39Z 13.Z44 1l.2ZS 13.125 u.n. 11.'" 12.15' 'IN'NCI-IMSUIANCE-IEAL ESTATE 26.54!1 ZI.1I5 ZI.'" ZI.I23 29.142 u.n. U.521 31."3 SEIYIC!S 1t."1 19.'" 19.'14 It. 955 Z •• 1'" ZI.Z!14 ZO."19 ZO.711 GOyER ..... ' 19.439 n.7SS ZI.ISI ZO.lS5 21.143 ZI."6 u.zn 21.5" 

,aSIIIIAL INC_ 1'1 19.40 
IIlGf IILL '".62 nn71 "'''6 '14479 lIZ459' "S477 976114 u ... n 'Iornn INC ..... 197182 Z1I7" ZU .. 4 ZSOO., z"lsn Z4I791 261557 Z76339 TIANs,n 'A,"ENTS un .. 19165' ZUUI 211"'4 Z15ZU ZZU71 ZZUU ZZ .... IESIDENCE ADJUST"ENT 17 .. ' Z1671 ZZ,., 21"4 ZU7Z zun 21." 23"19 SOCIAL INSUIANCE ADJUST"!MT 53611 . "124 564_6 571" 59723 usn 62157 U733 'EI ca'ITA INC~ 11.672 11 •• n 11 .... lZ.l.' lZ.5.1 11.US 11.n. lZ .IlS TOTAL '!ISDMAL INCDNI 127U59 U1IS41 13419'" U.72U 144"," n.,.., 142137Z 14""7 

DENGI"N~CS 
rO'ULATlDM 1"112 111"5 11151' 1141.67 lU711 lU1S1 119'51 lUISS IIITNS 1579 1619 lUI 165. 1"4 1731 17Z" 175Z DEATHS "4 1I1Z liZ' 1143 1165 1111 1117 1114 "IOIATIDM 1412 U .. '26 1125 1." l.n -743 1154 

0.26 



~ASTER lOW 'ORECAST FOR 1"051 REGIOM , 

1911 Ult 1"0 I "I un I"S I'" 1"5 
--------- --------- --------- --------- --------- --------- --------- ---------

~'lOT~ENT:'ERSONS 
lin lIU 1921 I "I Z'" ZIZI 22 .. ZZH .GRICUlTURAL ... '19 541 ,,~ 5., 611 'l7 .. , 'GRICULTURAL SEIYIC!S 

125 IZt Il' Ilt 14' I" "6 16l ~INING 
1191 1192 1715 1773 1771 1771 1770 17 .. CONSTIUCTION ,tI, '2" 5452 56~0 '14' "'1 62" 6529 HONOUIAILE ~'NU"CTURING 
1~13 14Z1 1441 I_51 1 ... ' 14.' 14" BI~ DUI.ILE ~'NU'ACTUIING 
2'" 2UO 2125 zaaz 2112 Z'.3 lO~7 31ll 'UILIC UTILITIES 

WHOL!SALE TUDE 110' 1&5 .. 1 "1 1953 20U Z'''' 20" 2125 
'193 941Z 9639 91"· U .. , IIll5 105" 10151 RETAlL TUDE 

ESTATE 13 .. IlU 1351 1351 13 ... ll'l llH 1321 FINANCE-INSURANCE-REAL 
14" 162' 77Z1 776l 1959 .U. &265 altl SERVICES 

GOWERIII'IENT "" 9112 10153 U~~1 100S. """ 11351 116.1 

--------- --------- --------- --------... --------- --------- --------- ------_ ... -
TOTAL 'Z159 U775 "771 ~S12' , .. n , .. n ~nll 5O'Z6 

Mill C_ERCI.IL CONSTIUCTION SII.FT Hun 1'11H Hl1ll ZI1917 1"'12 1Ul2& RETAIL-WM~LESALE 1''12'' 2In77 
15'12 15'12 85 .. Z 1542 15'2 85"2 8542 .5 .. Z OffICE lUll DINGS 
1311 Ill' llO. IlIO Ill' 1111 13 .. 1100 AUTO II!'AII 

3U2 ... 3""4 3"139 3150" 3.7911 3"""5 ltll39 .. 11297 WARENOUSES 
15555 15555 15555 1'555 15555 15"5 15555 15555 EDUCATION 

l511 In. 3511 351. 3511 3511 3511 lU. HULTN 
4567 .,67 4567 U67 4567 '567 4567 '5" 'UIl1C 
I1U 1111 1111 Z"O 1111 1111 1110 ZIZI RELIGIOUS znz znz ZUZ 2622 znz ZUZ ZUZ 2UZ HOTEL-~DT!L 

MlSCEL L ANEOUS IHU6 217521 19241' lIZZ .. lIZ'" ZI1 .. ' ZIU56 nUll 

--------- --------- --------- -----_ .... _- --------- --------- --------- ---------TOTAL 719Z .. II"" 11ZUl HII" 75"" 15 ... 1 11159Z 7UIll 

COftHEICIAL CONSTRUCTION S'.'T 
ADDITIONS AND ALTERATIDNS 

n13 lZ971 61 .. 5192 1117 123Z' 11" 6619 RETA lL -WMOL ESAL E 
O'fICE IUILDINGS '35 U5 US '35 '35 415 'S5 U5 
AUTO RE'UI I I I I • 0 • I 
WAII!NOUSES ZH5 "'6 5245 3131 '167 11112 1635 632Z 
EDUCATION "'" 5 ... 5246 '4Z1 563' 5 .. ' .. It UZS 

14 .. 1 Z1231 15"3 lZ5H lZZZ1 19141 15Z16 12Z5' HULTN no 5311 631 621 U. 5175 lZ1' 6Z0 'UILIC 
31Z 31Z 31Z 382 31Z lIZ 31l lIZ R£LIGIOUS • 11521 HIS 0 • lllU 57" 1375 HOTEL-I'IOTEL 

1411 1411 UI1 1"17 1'11 1417 1411 1411 MISCELLANEOUS 
--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 3UU ..... nu, ]01" 3ltU ' .. 11 '5Z12 15151 

RESIDENTIAL CONSTRUCTION S'.PT' 
A'AlT"'EN" 

FIVE DR MORE UNITS 
1-1 STORIES 11'3961 1""'ll 1O'IOZ '01651 235191 S3U17 257Z21 56143 .. 01 ~ORE STDIIES ... 35 ~"lt 314Z5 .". 3545 11,z 3545 35" THIEE TO· FOUR UNITS I5Z5Z 21587 '105 sa., '105 aU5 .105 .. ., 

SINGLE FA"'ILT OETACNED 574611Z 57311tl "nU1 '500156 "'07Z51 5Z43167 'ZZZZ41 ... ,.1414 
DU'LEXES UUI '1 .... 11111 I)DO 1511 ,,,, .,01 a511 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL nZ5151 '154621 6327561 491511Z 58U191 5"5"1 "101H 5011001 
WAGES: ANMUAL 0" 1'1' , 

AGUCUl TURAl 31 .... 1'.524 31.151 37 .a" 31.601 37.315 11.116 16.1Z' AGRICULTURAL SERVICE5 41.Z" "1.111 40.1" 3'.86Z 39. '32 39.921 39.157 39.77' ~INING 45.111 46.I5Z 47.113 .... Oll 41.751 49.611 50.'" 51.505 CONSTRUCTION 36.'" 36.117 36. '27 36.81' 36."Z 31.055 31.013 37.0tl MONDU.'ILE ~ANUfACTUIING 3Z.529 lZ .102 32. a31 lZ.'" 33.121 33.Z" 33.3U 33. ~41 DU.AILE MANUFACTUIING lO.tU n.001 31.14' 31.14' 31.165 11.1 " 31.Z" 1l.ZZl 'UILIC UTILITIES 31. '91 31.111 lZ .151 3Z.4" 32.161 33.'" ll.U" 33.790 
IIIIOLESALE TIAOE ZI.15S ZI.'" 21.876 29.167 Z'.561 29.'" 31.3" lO .181 UTAIL TRADE lZ.7.' lZ.611 12.513 lZ. '1l lZ.1Zt 12.Z4I 12 .1~' 12.141 F'NANCE-INSUIA~;t ·R;:';':" i.T,\TI 1l.Ul lZ.371 l~ .liO l~.ilS'; 3'. tZ, 35.177 3'.171 11.a56 SnUC!5 Zl.'U 21.305 21. .. 1 21.817 ZZ. '" 2Z.311 2Z.671 Z2.95Z IOYEllIII'II!NT ZI.tZ3 Z2.Z55 2Z.59Z 22.93' Z3.21l Z3.U' Z3. "Z Z' .355 

'EISONAL INCQftI! U' 1914 • 
IIAGE IlLL lU19U 1163"" 1.,"11 1126"0 1163651 lZU19. 123"36 1Z7"31 'RO'EIITY INCOfIE UZZ ... 319627 3Z1'14 "a41S 110", ltlUZ "un 44726Z TUNSfEI '·'TI'!EN 15 Z35711 ZU311 2"117 25517Z Z'llll Z7 .. 13 Z1865. zaUOl RE5IDENCE ADJUSTMENT 2"17 ZUU 27a49 ZU6Z 315Zl 32DZ2 33611 35371 SOCIAL INSURANCE ADJUSTMENT 65'121 67Z51 n123 noaa 73121 751 .. 71321 195Z1 'EI CA'IT' INCOI'IE 12.1" 12.'" lZ.ln 13.036 u.nl 11.513 13.1" H.HZ TOTAL '!ISONAL IMCOI'IE 1511Z54 15"'15 1632121 1611191 1754365 llZllU 119UU 19 .. 131 

D!I'IOGlA'NtCS 
,a'ULA'IDN 12ZI3' 12"13 lZ7Z0~ • .ltl~S 131729 lS4ZS5 U67l1 139Z12 IIRTHS 1112 1116 IS" ll1lZ lUI 1956 19" Z03Z DEATNS llZZ 1142 1162 lllZ lZ04 12Z1 lZ50 1273 MIGRATION 1311 1515 1'" 1455 1651 1771 1731 1HZ 

D.27 



"AS TEl LOW FOIECAST FOI .'AOSI .E~ION , 

1'" 19., 1"1 19" ZI" 2111 
--------- --------- --------- --------- --------- ---------!ft'lO,"ENT:'ElSONS 

AGIICUL TURAL ZUI ZUZ Z519 Z'" Z .. 7 Z7U AGRICULTUIAL SEIYICES "Z 711 "Z 7U 116 "I "INING 170 171 117 19' ZI. U. CONSTIUCTlOI! 1"1 17U 19"Z 1'" 1114 Ilt5 NONDURAILE "ANU'ACTUIIN, 6"1 714' 7,.a 7641 "" UIS DUIAILE "ANU'ACTUIING l'ZZ 1534 I'" 1"1 IS.Z 1'" 'UILIC UTILITIES lZZI lllZ 14 .. nlz , .. 1 37 os WHOLESALE TRAOE ZIU ZZI1 Z2U 2112 un 2419 RETUl TUDE 11121 11421 11746 un, USl7 U7U FINANCE-INSUIANCE-REAl ESTATE UZ7 1321 Ull Illl UU .' Ul? SElYlCI!5 1519 .7.1 9171 U'I '12' "IZ GOYER""ENT lUll un4 IZ7U U .. 7 U4lt Ulll 
--------. --------. --------- --------- --------- ---------TOTAL 'I", 'lin 54&21 'Ull ",., '95" 

NEW CD""EICIAL CONSTRUCTION se.'T 
17UZ' 152111 1 •• 111 unu Z""Z un .. R!TAJL-NIIOLESALE 

O"ICE IUILOINGS 154Z 154Z 154Z 1542 1542 1542 
AUTO U,AlR UII un U" un lUI u .. 
.... UNOUSI!5 4U464 426419 " .... 471375 47211' "UlZ 
EOUCATION 155" 1"" 15'" 155" I"" 15'" 
HEALTH 1511 UI. l511 15J1 351. In. 
'UILIC 45" 45" 45" 4567 U" 45" 
RELIGIOUS Inl 4411 1711 1711 1711 1711 
HGUL-"OT!l ZUI ZUI ZUZ ZUZ lUI IU2 
MISCEL lANEOUS Z .... 4 191415 Z"157 ZI7UI UUZl ZSZIU 

--------- --------- --------- ----.---- --------- -------. 
TOTAL .lllil .UU. 1""4 '71'" U .. lll 'III" 

CO""ElCIAL CONSTRUCTION se.FT 
AODITIONS AND ALTEIATIONS 

RETAIL-wHOLESALE 'IS' "., III" Ul7S UI15 "25 
O"ICE lUlL DIN'S "SS 435 "3' 435 "15 "U 
AUTO U"IR I I • I I • WAUHOUseS 1453 UU , .. , 114U 149U 15171 
EDUCATION UU .... 71 .. u" 771l 1121 
NEALTN 141" U •• Z 14121 17951 l"ll 1755. 
!'U'lIC ZIZ' U' lUI "321 4555 l7l4 
RELIGIOUS lIZ III lSZ lIZ '.2 III 
HOTEl .... TEl " .. , , SI .. U511 II." 15771 
"ISCElLANEDUI 1417 1417 1.17 1417 1417 1417 -------- --------- --------- -------- -------. ---------TOTAL 47117 U .. , '21" 7Ili7 " .. I 71474 

RESIDENTIAL CONSTRUCTION ".FT: 
A"IT"ENTS 

'lYE OR ~RE UNITS 
1-' STORIES lI517 1172Zt 3411~' 2617" 5 .... lI517 
" 01 ~RE STDIIES 3545 l545 15516 77" 3545 3545 

THIEE TO 'OUR UNITS .. " ... 5 ... , ... S 1 .. 5 .1., 
SINGLE 'A"ILT DETACHED 41 11 Z71 "43215 675HU n53771 .. 11417 651Z'" 
DU'LEXES 15 .. U .. UUl .,01 "" 15 •• 

--------- --------- ------_.- --------- ---.---- ---------TOTAL 4'''711 .. 91194 71"'''1 724U,. '1111" .. 42 ... 

WAGES' ANNUAL ••• 1"" • 
AGRICULTURAL lI.nz SI.2n 31. I" n.912 35.715 35.'52 
AGRICULTURAL SEIVICES ".717 " .• IZ " .• "7 39.lt4 n.915 u.n' 
"ININ' 51.1Z1 52.U4 'l.'" 54.Z11 54.151 55.4" 
CONSTIUCTION 37 .... 37 .116 l7.1l' 37.141 Sf. 151 31 .1U 
NONOURAILE MANU'ACTURING ll.nl u.u. U."4 U.U' U.'U ll.". 
DURAILE "ANU'ACTUlING U.ZU ll.2" ll.ZIt 1l.'U ll.l" U.ll' 
'Ullle UTILITIES 34 •••• 34.l26 3".571 '''.112 S5.'42 35.251 
.... USlL! TUDE 1l.1" U.l" l1. .. ' U.,,, '1.241 lZ."" 
RETAIL TRADE 11.'17 11."4 11 .• " 11.771 1l.7U 11."7 
'I NANCE-INSURANCE-REAL ESTATE 11."1 ".Z .. n.'41 "I.'" "1.Z43 41.772 
selVlCE5 23.1" 2'.376 Z3.'71 23. ". ZS •• 5. 24.111 
GOVEI ...... , Z4.724 ZS •• ,. I'."" Z, ..... U.15' ZI."4 

,OSONAl rllCllfll .. I IM4 • WAGE IILL Ul •• " uunl 1411491 1465551 1511111 1567155 
'IOI'ElTT INCME 4771" 5 .. 1 .. 544711 SlUU 'Ul .. .,,'" TRANSPEI 'A'"INTS 2941U UlIIZ un .. sun, U4157 l4461' 
RESIDENCE ADJUST",NT 3 .... 3"U n2tZ ""u 41792 42,., 
SOCIAL INSURANCE ADJUST"",' na" I4l .. .nn It'" tZ'" "624 
'~ER CA,IT, INCONE 14.'27 14.731 15."4 15.361 15 .... 16.121 

TOTAL ,OSONAL INCDNE Z''''351 2U" ... ZZZU" nZZ447 242151' Z52"" 
DI!I'IOGU~NICS 

,O'ULATION 141774 14 .. '" 147"4 15un 154'49 157 ... 1 
IIITNS znl 211' 2116 2215 Z2 .. 2314 
OEATNS 1297 1324 1355 1314 1414 I""" "IDlATION 1711 1179 Z'37 n .. u .. Z"II 

0.28 



TACOMA MSA: 
PIERCE COUNTY, WASHINGTON 

(Kaiser Plant Site, Tacoma) 





MASTER HIGH FORECAST FOR I'AOSI REGION 5 

19 .. 1911 1912 l,al 19U 1915 1916 1'87 
... ----_ ... -- --------- --------- --------- --------- --------- --------- ---------

E"PLOTMENT:'ERSONS 
1,,7 1645 1'" 1750 1117 I." lU' UU AGUCUL TUUL 

AGRICULTURAL SEIIVICES 7H IZO ... au ,zz n. ,,1\ 102& 
.IINING 124 125 127 124 11. 111 115 112 
CONSTRUCTION SHe 524' 5111 5125 5243 5142 50U 4"7 
NOMDURAILE MANUFACTUIIING .... 7 .. 7 7"1 1&47 7U2 7.n 7771 7735 
DURAILE MANUFACTUIING 121" 12125 12711 1266Z 12'" 12'U 12641 12623 
'UILIC UTILITIES "13 .... 'II" HI1 ... 4 45 .. 4497 .. e. 
WHDLESALE TUDE 7HZ 7835 IU4 al67 .. 57 tin '313 .,ao 
UTAIL TUDE 24U' z·uu 2441Z H60' 247U 241" 24"7 Z52Dl 
FIMANCE-INSUIA"~~-.~A~ nlUE .. 5l "79 )HI ,J" 5224 5011 4151 '6" 
SElYlCES 2161. 2744. 27141 27251 27154 27241 271U 26741 
GOYERNMENT "77' 55234 53739 52215 501" 4.493 41154 '6151 

--------- --------- --------- --------- --------- --------- --------- ---------
TOTAL 157 ... 15UU lU3U 151011 lU.11 14176. a7444 14"15 

NEW CDNNERCIAL CON'TIUCTION ".I'T 
UTAIL-WHOLESAlE 471349 22"4' aH .. 32119. "' ... 4 533437 ",,,. "5737 
OFFICE IUILOINOS 174.41 245.15 112173 39615 nU5 3961,., nU5 39615 
AUTO ltE'UR U,," 502111 54"61 6707 6,.7 67" 67" 6707 
WAiEHOUSES 22llU 11".7 77423 236413 '12'''2 4Z'''4 521137 5151" 
EDUCATION 72176 •• 1 •• 37'" 37770 3",. 37'" 3"" 37'" 
HEAL TH 19292 UUZ 1.292 1929Z Inn 19UZ Inn lun 
'UILIC 367Z1 12HZ 12U2 12612 3"" 12UZ Z0174 12612 
RELIGI JUS 19171 U.761 1:1911 .1044. 7 .... 7"'''' .. HZ '''511 
HOTEL-MOTEL I'" 145 145 nu I'" '4' 145 14' 
MISCELLANEOUS .39117 371122 351916 3"912 451 .. 1 'In,,, 4571 •• 4451 .. 

--------- ----.. ---- --------- --------- --------- --------- -------_ .. ---------
TOTAL 16313.1 16177 .. 135"19 1171513 1737944 15.4973 11""21 173735' 

CDNftEICIAL CONSTRUCTION St.FT 
ADDITIDNS AND ALTERATIONS 

RETAIL-WHOLESALE 291Z3 nu. 33323 lD." 2 ... 7 3:1 .... 31143 l2'I~ 
D"FICE IUJLDINGS 31537 1337. 12.5 1295 11371 1295 11614 19U 
AUTO RE'An • • • 0 • • • 0 
WAltEHOUSES 7123 1"0 1'" 4191 12775 7102 12115 ,,, .. 
EDUCATIDN 1"" 19757 197" 17532 177" 1 •• " 11351 1 ... ' 
HULTH 321'" Z13" 170Z. 29240 42 ... 3"26 4U3Z 37753 
'UILIC "53 2.4' 2." as" 14Z97 .. 11 121 .. 135> 
RELIGIOUS 112" 1U.7 lU" 11571 11'" 12.". 1225. 123'5 
HOTEL -NOTEL • • • 0 91U • 3315 0 
MlSCELL ANEOUS 12U. 71" 3." 3857 3." 3157 3.57 3.57 --------.. --------- --------- --------- --------- --------- --------- ---------TOUL 151.,. 119591 '17" 11"'" 152721 1252" 1"474' l11n2 

RESIDENTIAL CONSTRUCTIOH St.FT: 
A'UTMENTS 

FIVE DR MOlE UNITS 
1-3 STDUES 755176 394014 4'''15 1Q"'~04 155.130 1147'" nil" I 2 .... 2. 
4 01 MORE STORIES 154"1 1413U 14."Z 191612 235422 25"'61 Z .. 17Z 2UIH 

THIEE TO FOUl UNITS 4.795 4"95 4'''5 160626 271415 321703 137733 J2'''~ 
SINGLE FAMILT DETACHED 3359114 25",,7 l291521 41.'336 "177.7 '77"" 722 .. " 7U730~ 
DU'LEXES 1172" 122213 121765 219231 ZI"4' 327241 ll"U 117711 

--------- --------- --------- --------- --------- --------- --------- ---------TOUL 44"'12 3261152 4 .. Z741 H7100. 1274115 95Z715. 1014.741 115526J~ 

WAGES: ANNUAL .1. 1"4 • 
AGItICULTURIL 26.447 26.761 27.271 27.631 27.7Z4 27. '51 21.19' 21.447 
AGRICULTURAL 5E.VICES 2'.11. ZO.237 19.162 19.69a 19.927 19 ••• 1 19 • .,5 19.92' 
MINING 61.'" U.". 6'1.193 64."5 65.474 ".061 ".73. 47.622 
CONSTRUCTION J5.21. 35.16. 35.103 35 .320 35.61' 35.776 35 •• " 35.917 
NONOUIIA.LE MANUFACTURING 27.631 27.74' 21.030 za.S03 21.S67 ZI.507 ZI.6" za.I.& 
DUIIAILE MANUFACTURING 30.11' 30.134 30.4" 31.711 30.'" 30.'07 31 •• 41 31.037 
'UILIC UTILITIES 31.215 31. 644 32.03' lZ.234 lZ.Z13 32.3U 32.4" 32.'" 
WHOLESALE TUDE 31.343 31.753 32.010 32.335 l2.61' 32.123 33.'" u.s •• 
ItETAIL TUDE 15.'" 14.'61 14 .52' H.5U 14.4" 14.441 14.JI1 14 .233 
FINANCE-INSURANCE-lEAL ESTATE 27.793 U.4" 30.'U 30.197 30.519 30 .5.' lI.'" 31.132 
SERVICES 19.92' 2'.302 ZI.414 20.412 21.6IZ 21.'42 21.73Z 2 ..... 
GOVEI""ENT ZI.14' 21.67' 22.ZU ::2. '" 23.3" 23 •• '3 24.471 25.072 

'EISONIL INCDftE 0 .. 1914 1 
WAGE IILL 3'''13' 3541519 35"7"7 J""" 356".7 357UU 3S1H77 3515137 
'RO'EItTY INC.".E "7121 nnu 161561 9155U 971665 11347.' 1101756 1171311 
TIIANSFER 'ATHEHTS 934392 95n14 967296 9&4741 1013,., 1023U. 11.4122 10642 .. 
IIESIDENCE ADJUST"ENT 243U' Z35571 232977 2310517 2347.' 23,.4' 2351Z' 2331105 
SOCIAL IHSURANCE ADJUST"EHT 227tU Z31414 235157 239298 243"3 2.1753 25370Z 25.622 
'£1 CA'ITA INCONE 11.l71 11.359 11.423 11.4" 11 :5'. il.uz 11.'" 11.710 TorAL '£ISDNAL INCONE 52715Z1 5315.41 5l75.76 5454615 551U .. surn. 571U73 '.02Z31 ~ 

DUIOGUPNICS 
,O'ULATION 461.11 467997 471635 4743" .7.776 483331 41114' 492"3 IIRTNS 717. 7947 7"1 10" 1134 1213 12" 1313 ::-DEATNS 3792 3827 3 ... 31.' 3916 3"4 3"3 40ll MIOIATION ... .. -1515 -453 211 313 419 171 

0.29 



"ASTER HIGH 'ORECA5T 'DR '~AD5I ReGION 5 

nil 19 .. 1'" 1"1 l"Z un 1"4 19" 
--------- --------- --------- ----_.--- ... -------- --------- --------- ----_ .. _--

~lO~ENT:~E.!ONS 
2U' ZIU 21" Z273 2354 Z43. 2527 261' AGUCUl TUUL 

AGRICULTURAL SERVICES I .. Z In. 1136 1110 1221 1265 1311 U51 
"INING 11' 1 .. 104 101 " H " 9! 
CONSTIUCTION 4112 4125 4713 H61 4,,,, 4675 4.34 4512 
NONDUIA.lE "ANUFACTURING 711Z 7US 7675 7653 7651 7U' "" 76,. 
DURAllE "ANU'ACTURING 12'51 lZ7 .. 12731 IZ775 IZI14 IlI24 1314' llZ76 
PUBLIC UTIlITIES 4317 4ZZ' 4lU 4060 197. 3 ... l.19 3H2 
WHOLESALE TRAOE .. 66 11151 10429 10711 11010 11219 U541 117&2 
UUlL TRADE Z,U. Z567. Z5tU 26171 ZHU 26HZ 27121 Z"" 
FINANCE-INSURANCE-REAL ESTATE 4'11 435" 4Ztl 4047 3915 377. 3637 3509 
5EltVICn Z613. 2 .. '" Z' .. 1 26511 267" 2"39 ZU39 269Z6 
GOVEIN"ENT 4'515 U'49 431 '" 41911 401'" 3974. , .... HUI 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 145119 n4U7 143222 14204. 141725 141514 1411 .. 141661 

HEW CD"MERCIAL CONSTIUCTIDN n." 
IETAIL-WHOLESALE 6111S1 HU4l ".215 .. 7131 5UUI 7.1515" 71 .. " 62416. 
O'FICE .UILDINGS nU5 3"15 nU5 3"15 39'15 39U' nU5 3"IS 
AUTO II!"AIR 6717 6707 6717 6717 6717 6717 6717 '701 
WAREHOUSES 5U3U 651157 u.,n 61Z567 124112 742715 744171 7"Z027 
EDUCATION 3717' 37171 37771 17770 37771 S7771 17771 377H 
HULTN 19UZ ItZtZ nztZ nU2 ItZtZ 19U2 19UZ l'n~ 
PU.LIC 12'12 43512 15973 12UZ 12U2 41553 2 •• " 12612 
IELIGIoUS nll7 4711. 5357. 60012 12 .. 5 4'Ul 5479. 611H 
HOTEL-"DTI!L 14' .45 IU .45 '45 14' IU 145 
"ISCELLANEoUS 441S47 41296. 471777 "62.7Z 4.4'Zl , ..... 4"Z75 493516 -------- --------- --------- --------- --------- --------- --------- ---------ToUL 1771S92 112515. Itn.14 115"'1 11"729 122Z .. 4 212Z1S2 1137717 

CD"M!RCIAL CONSTRUCTION 5'.I'T 
ADDITIONS AND ALTERATIONS 

33754 S .. 7I S44 .. 3546' UTAIL-WHOLESALE SZ1l6 29611 33176 SlU. 
Ol'nCE IUILDINGS Ull 1"125 1513S Illll 97Z3 U"2 143st 12133 
AUTO IE .. UR • 0 0 0 I I I • IIARENOUSI!S 11 .. 4 17"75 14712 137U 14'" ZUU zn .. It.,. 
EDUCATION If11. It421 ItISI ZIZ36 Z1755 ZUSt ZU25 22551 
HULTN S7715 45145 StiU lU.l S .. 42 "' .. , 3"" 36012. 
'UILIC .414 14471 '''5 un • .,1 141 .. 1119" 'H2 
RELIGIOUS 12414 lZ715 1213. 12n4 UIH Il27S 13451 13 .. S 
HOTl!L-"DTI!L I 1 .... S.17 I I 125" "n 5647 
"ISCllUNEoUS '157 S.,7 3.57 3157 S157 3157 5U2 5232 

--------- --------- --------- --------- --------- --------- --------- --------,.,. TOUL ISS411 167196 UI.ZZ 141175 141211 1742 •• 16.61. 1" •• ~ 

.ESIoENTIAL CONSTRUCTION 
A .... T"ENTS 

st.FT' 

FIYE OR "DR! UNITS 
ItZl105 1779157 159'''1 12117U 1-3 SToRUS IIS",7 lUUU 111"17 .15514 

4 OR "DRE SToIII!S Z6615" Z52511 241.12 ZUlli 1"116 217514 2 ... 45 It .. " TN.EI! TO I'OUR UNITS Zll2l1 ZS73" 111735 79755 40795 6451. 41"7 407H 
SINGLE 'A"IlT DETACHED 7651US 7629115 736n4' n.Uft' ".7Z54 7un15 7141'44 ' ... ZS5 
DU~LEXES SZZ3'" 31111S 27115" Zl1530 111353 214S46 2"751 l1ZU~ 

--------- --------- --------- --------- --------- --------- --------- --------~ TOUL 11441391 111"121 '''1217 1l1S933 11"1375 17.71" .7 .. 753 .ZZ5.71 

WAGES: ANNUAL 00. 19." I 
AGRICULTURAL 2 •• U7 21.1" 21.914 29.194 29.31' Z'.447 29.567 2'. "6 
AGRICULTUIAL SEIYICES Z'.". ZI.I4I ZO.3" ~ •. S96 ZO.". ZO.7" U. '43 21.111 
"INING ' •• 555 ".176 ".71t ".461 71. 006 71.566 7Z.12" 72. ,,, 
CONSTRUCTION 36.'41 S6 .11' 36.175 36.136 36. ZH 56.31" 16.351 36.17Z 
NONDURA.LI! "ANU'ACTU.ING n.117 n.l11 29.33' H.H5 n.64" 29.7" n.n. 31.167 
DUIAllE "ANUFACTUIIH~ 31. •• 7 31.142 31.112 31.291 31.31. S1. 34. 51.571 31.3'4 
'UIlIC UTILITIES 53. liS Sl."ZI 35. "'5 H .• '" '''.33Z 34."'4 3". '" 35.Z" 
WHOLESALE TUDE 3S.756 S4.11' 34."47 34.675 3' .nl S5.U4 55.67' 35.'" I!TAIl TUDE 14.11' U."4 13.157 13."" 13.'" U.545 U.421 13 .SOt 
FINANCE-INSUIANCI!-RI!AL ESTAT!! 32.752 33.'" 3"."4 35.329 S6 .1'7 37.116 S •••• 7 n ..... 
SUVICI!S Z1.Z .. 21.45' 11.717 21.'7' ZZ.U. 22.S7I 21.nl 2Z .•• I 
GOYER""ENT Zs .... U.SZ1 26.'" Z7.633 ZI.Sll 29 .... n.7ZS 3 •. 454 

PUSoHAL INC,"! .11 19.4 • 
WAGI! IILL UIS"t7 SUSU' 36UZ2I 1"'0774 , .. n", S7U,.. 37Z" •• 3741"S 
'Io .. nn INC,"! 1161517 1352 ... 1452424 155'893 1676672 I .... U 194.197 2115536 
TRANS'I. "A'"I!N'S 10 .. 411 11 .. 517 1119271 115:!151 11"'''. 12 .. Z14 lZZ .. 4' 115272Z 
RESIDI!NC! ADJUST"I!NT ZSII17 I2Iln 12"'4 225"4 ZUI" 21"51 217477 214751 
SOCIAL INSURANC! ADJUST"ENT 2U5n I ..... 17441. 27"53 1.,411 291657 Z .... l Sl4417 
~!R CA'ITA INCONI! 11.". 12.U7 12.164 12.290 12.4" 12."1 12 •••• 13.109 
TOTAL .. ERSONAL INC,"I! 591"'. ..4245. ,unll 12'''29 6457421 .UtI., .121ZZ7 711U43 

DeID""NICS 
~O"ULAT1GN 4" •• 7 511971 5I7Z11 51221S 517Z11 5ZSlSZ 5ZtSS4 535206 
aIRTNS '4'" ., .. IUS 1724 •• 12 It It flU '13' DI!ATNS .... 41" 4152 4194 4135 "214 4sn 4314 
"IGUTIoN -51 652 74. 5" 34. 12" UU 1117 

0.30 



MASTER HIGH FORECAST FOR '''DSI UGION , 

I'" 1"7 I'" un ZO" ZIDI 
--------- --------- --------- --------- --------- ---------E"'lOYMEHT:'ERSONS 

Z715 Zll1 AGRICULTURAL 2927 3041 3161 lZU 
AGRICULTURAL SERVICES 1411 IU7 ISZ7 1591 1657 1731 
"INING t2 .. 89 II .7 .. 
CONSTRUCTION 4594 4116 5n~. 5145 52U 5Z .. 
NONOURAILE MANUFACTURING "., 772S 77H 78U 7814 "53 OURA.LE MANUFACTURING 13167 13541 13751 13t75 14211 14525 
rUILIC UTILITIES 3666 J592 1519 lUI ll79 3311 
WHOLESAlE TRADE nUl 12306 1260. 12924 11245 Il' .. RETAIL TRADE Z7IU ZUl2 zelZI :'321 UI,. 3U35 
FINANCE-INSURANCE-REAL ESUTE ,.az lS07 3217 1I31 115. 2.71 
'ElUCES 2 ... 7 Z7S4t 27792 zlZn za65. 7"~1 

GOVER""INT 3"" 3561. 3"~' 33711 327" 3U .. 
--------- --------- --------- --------- --------- ---------TOUL 141145 14"52 141715 142442 lUZl7 lUlU 

NEW CO,,"ERCIAL CONSTRUCTION St." RETAIL-WHOLESALE '717ZZ 5 .... Z "2171 II'''' IIU" ."." OFFICE IUILOINGS nU5 nus S9615 nus S"15 nU5 
AUTO RE'UR 6707 6707 6707 6707 6717 67" WAREHOUSES IIUZI 811'" "73ZS 1151191 1147237 12UUI 
EDUCATtDH S7770 S77n 3777. 37770 S777. 3777. 
HEALTH 19U2 lUtZ UU2 UUZ UUZ uzn 
rU.LIC 15UI 12UZ IU2I 3"" 47116 4751Z 
IllELIGIDUS "ZU UU7 'l153 53657 ".41 5U46 
HO Tl!L -fIG Tl!L 145 145 345 a., 17'61 U75Z 
M!Scn LANEDU5 ,."" 5 .. ". 

53Z"1 561771 511145 51.". 
--------- --------- --------- --------- --------- ---------TDUL Z15I"Z ZI7"" UUII7 ZU4197 ZIZ71U ZI.,,,7 

C,""ERCIAL CDNSTIUCTION S'.'T 
ADDITIONS AND ALTERATIONS 

3317" nl .. l5'U RETAIL-WHOLESALE lUI" 1 .... 3H .. 
OF'ICE IUlLDINGS 11771 lISt4 lun 13311 16 .. ' 115 .. 
AUTO REPAIR • • • • • • WAREHDUSES ZZ"5 2Z142 2722. lU" '''19 37511 
EDUCATION Z32U Z"03Z 2.92. nln n." 21t76 
HEAL TN 37 .. 4 34"7 SI15' U.14 42t12 414ze 
'UILtC 11142 I5U 11497 131" un" 12511 
RELtGIDUS U7U UUI 14225 145" 14915 15251 
HOTEL-fIOTEL 91" .. ., 151., Z .. 41 31'61 1 .... 
MISCELLANEOUS S157 5Z59 1157 6711 lZ473 IIU5 

--------- --------- --------- ----.---- --------- ---------TOTAL 1 .. 545 lUZ15 l .. a. U"51 ZZI"7 Z41Z .. 

RESIDENTIAL CDNSTRUCTION S'.'T: 
A'AIT"PTS 

FIVE OR MORE UNITS 
I-S STORns 7'1154 II .. " 116lJ" 1141129 .67242 75".,Z 
• OR HORE STORIES lUSZZ 113Z1I Z.II&1 zel"l 197"" 111415 

THREE TO FOUR UNITS 41795 407" 76561 .147Z "1795 41"5 
SIHGLE '''''ILl DETACNED ,nun 7111775 &127Z01 """5 1."U92 IUI791 
DU"LEXU 157615 111"7 U751t 2371Z4 ZUtZ. 1 ..... 

--------- --------- --------- --------- --------- ---------TOTAL 7.72417 • lt14S4 1I4115Z • 11514262 lIZ511 •• ""261 
WAGES: ANNUAL ••• 1.14 • 

AGRICULTURAL 29.IU 29.117 Z •. ". 31 .... St. 111 31.Z" 
AGRICULTURAL SERVICES 21.Z12 21.3" 21.511 21.'" 21.7" Z1.171 
PlININO 73.14Z 73.52' 73.US 74 .Z71 74.621 74.951 
CONSTlUCTIDN 16.153 U ••• 7 36.434 36.45Z 3'."61 36."3 
NDNDURAILE MANUFACTURING 30.116 1I.ZU SO. 393 30 .... lI.573 lI.U4 
DURAILE M'NUFACTUIING 11."29 S1. ... ll.U' 31 .• 77 ll.4Il S1.5" 
I'UILIC UTILITIES 35.567 15.7tZ 36.121 36.Z37 36.451 36."1 
WHOLESALE TIADE 36.214 36.451 36.'77 36 .... 37."1 31 .Z47 
RETAIL TIADE 1'.Z" lJ.U" 13."" 12.911 lZ ... 7 lZ.I2' 
FINANCE-INSURANCE-REAL ESTATE 39.761 ".426 41 .... 41.711 4Z.l61 .2.176 
SERVICES ll.'" ZS.Z" Zl.417 23."5 n.711 23.'17 
GDYER""EIIT 31.Z" ll. '71 32.751 33.56" 34.31' 35.Z16 

'ERSDIIAL tIlC ... E ... 19 .. I 
WAGE IILL S761"1 311475. 31U .. 7 St"'" nuzt, 4 .. 2141 
"RD"OTT INC ... E zzu.n 2461"67 Z"7241 Z .. 177. 3139535 3411." 
TRAilS'" "AYRENTS lZ".,S 1307071 U37I1~ U""3 1 .. 21 .. 1435429 
RESIDENCE ADJUST"ENT ZIZ5!l3 Z11141 2 .. 55. ZIIIU Z'''ZZ Z15144 
SDCIAL INSURANCE ADJUST"ENT llltU 317625 325 .. 5 132IU 341713 141.15 
"n CA"ITA INCOME U.l" 1'.n. 13.971 1'.311 14.676 15.17' 
fDTAL 'EISONAL INCDftE 72Z'I671 7476711 7753Z05 .. 451Z. U.Z7Z6 I7UU3 

DEJIIIIGU"MICS 
'D"UUTIDII 541111 547371 55 .. " 5UU. 5""' 577551 
IUTNS 9241 UU ,,, .. .611 97" "Z4 
DEATHS ",n "'., .5'5 " ... 4671 .735 
MIGIATI." 1167 1316 U'5 ZSZ' Z479 255' 

0.31 



"ASTER lOW 'ORECAST 'OR .'AOSI lEGION 5 

I ... I'll 1912 1913 191. 1915 1916 1987 
--------- --------- --------- --------- --------- --------- --------- ---------~lO'"ENT"fRSONS 

1597 I64S I'" 1750 1117 1112 uzz I"~ AGRICULTURAL 
AGIICUlTUIAl SERVICES 797 12. ... ." tZZ '55 'tl 1125 
"INING 124 IZ' 127 124 111 111 11' 112 
CONSTIUCTION 5.11 524. 5111 512' 5243 5 ... ,. .. .... 
NONDUIAllE "ANU'ACTURING "" 7t67 7"1 71H 7132 77" 7HZ 76 .. 
DURAllE "INU'ACTURING 121., nln 12711 12662 12 .. 6 11773 11743 1172 • 
'UllIC UTILITIES 5113 4911 '17' • 711 ... 4 'SIt 44" .. ., 
IIIIOlESAlE TUDE 7612 713' 1114 1367 • .,7 .... .nl "" UTAIL TUDE 2'13' 24,.. 2"12 2"605 247n 2471t Z491. 25123 
FINANCE-INSURANCE-lEAL ESTU! "'3 5779 "" 53" 5ZZ4 5115 4135 "' .. SERVICES ZIUI 2744' 2714. Z7251 27154 Z7215 27162 267U 
GOnR""ENT 56771 '5234 '3739 S2215 ,..7. '''93 41154 '6151 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 157 ... 1542 .. I'Z3I7 151111 14.111 14764S I .. Z75 14475' 
NEW C~EICIAl CONSTIUCTION st." 

REUIL -WHOl!SAL E 47134. 2Z .... 114 .. 121 .. 1 ..... 4 '33437 67ZlIl '92726 O'fICE lUll DINGS 174141 24"15 112173 nus nu, 3161'-. nu, nU5 
AUTO IE'UI II .. " Sl2111 5'S5U 6717 6717 6717 6707 6717 
WAIENOUSES Z211 .. 11.917 77'121 2364U '267SZ 4Z6774 4'1315 4.1152 
EDUCATION 721" 41111 3777' 3777D 37771 3777' 3777. 37771 
HULTN ItZtZ 192.Z unz 19292 1929Z lU.Z I.nz 192.Z 
'UIUC 36721 12U2 1261Z 12UZ 3"" 12U2 Zt174 I2.U 
IELIGIOUS "171 1117 .. 121926 111441 7 .... 74 ... .. UZ .... t. 
HOTEl-I'lllTEL .. S .. , ." ." ." .4S . ., I-~ 
IIISCELUN!OUS 43 .. 17 37.12Z l'U16 U"IZ "1911 4329" "un 44131, 

--------- --------- --------- --------- --------- --------- ---------
_______ P"~ 

TOTAL IUUII 16377 .. U'''lt 1171513 173794. 15 ... 73 l.u,n 17'6235 
CGIIIIEICIAL CDN5TRUCTION se.'T 
ADDITIONS AND ALTERATIONS 

Z1617 RETAIL-WHOLUALE 29123 1219. nUl lI",5 U411 311" 3Z456 
O"ICE lUI laINGS U'37 un. .29S 12" lin. .U5 1t445 .. .. 
AUTO IE'UR • • • I • • • f 
WAIEHOUSU 71U 1'" I'" 4191 12775 7102 11177 .,,~ 

!DUCATION 1"" 19757 1.757 17SlZ 177" 17"6 l1Z23 In2~ 
HEAUN UI4t 2U" 17121 2U .. 421 .. 3"26 unz 3775~ 
'UIUC "'3 29 .. Z4" ,." 142t7 "11 lZ191 USl 
IELlOIDUS liZ" lun IU .. 11'7' 1191. 12 ... 121n IZ2,. 
HOTEL -IIGTEL • • • • .u. • "1 6 
IIJSCELLANEOUS 12291 7 .. 5 S157 3157 31" l." S157 3151 

--------- --------- --------- --------- --------- --------- --------- -------_ ... TDTAL 1511 .. 11"91 .77 .. 1I4765 15Z721 lZ' ... 1411,. IllUf 

IESIDENTIAL CON5TRUCTION Ie.'" 
A' ARTIIEN TS 

PI'E OR IIGRE UNITS 
7551,. 3 ..... 4'''15 115421' 15"a31 1147'" 1""14 197 .. 71 1-3 STORUS 

• OR IIGIE 5TORIES 154961 14un 14461Z ItlUZ U54ZZ Z, .. U 27 .. " 2 .... ~ 
TNREE TO FOUR UNITS 4.7" 417" 41"5 16062. 271415 3Z1713 331na SIS .. " SINGLE 'AftILl DETACHED ns .... 25""7 12'1521 .. 45n. "17717 '7765" 71"5" 75"Z3(· 

DU'L!XES 1.72" 12ZZIl 121765 219231 ZI"" 327241 n:SZ45 133D.H 

--------- --------- --------- --------- --------- --------- --------- --------.-TOTAL 44t7UZ 3Z .. "Z 4 .. Z741 6471 ... IZ74115 "Z7'5I 1 ....... 114"2(( 
WAGES' ANNUAL ••• 1 •• 4 • 

2'.447 26.7U Z7.Z71 27.63' Z7.724 Z7. "I zl.ua 21. "~7 AGIICULTURAl 
AGIICUlTURAl SEIVICES ZI.lI' 2'.237 19.'12 19.'" 19.927 1t.'11 It .• " 19.'29 
"IHINO 61 .... u .... '''.193 64.'65 ".474 ".061 u.nl 67. UZ 
CONSTRUCTION 3'.21' 35.161 35.113 l5.lID 3'.606 3'.77' 3'.'" 3'.917 HONDURAILE HANU'ACTURING 27.631 27.74' 21.13' ZI.lU ZI.367 21.517 Z ..... 21.141 
DUIAILE HANU'ACTUIING 30.171 n.U4 lI.'" lI.71' lI.67' lI.'17 30.941 l1.137 
'UllIC UTILITIES l1.Z15 31."4 32.U' 3~.:l4 lZ.zn 32.l15 3Z.4" 12 .... 
WHOLESALE TRAOE 31.343 u.ns 12.11' SZ.llS 32.61' lZ.123 33."6 33.31" nTAIL TUDE 15."4 14.663 14.524 14. ~ltl 14 .... 1'.4101 14.311 14 .Z13 FINANCE-INSURANCE-lEAL ESTATE Z7.793 Z'.479 lI.I2Z 38.197 It.'19 3I.S" 38.'" 31.832 SERVICES 19.92' ZI.3IZ Z'.414 21.41Z Z .... Z Z •. 642 21.73Z Z ••• U 
GO" .... NT 21.1'" Z1.671 ZZ.ZU Z2.74' 23.3" 23.la3 24."71 Z5.I7~ 

'EISONAL INC1ME ... I .... 
WAlE IIU l, .. n. 3541519 3547197 "59." 3"7"7 55UZ,. U'''64 355t72f 'RO'EI1T INCIIRE 757121 .ntu .U5n '1554' .n." US2547 U"25S 117562) TRANS'EI 'ATIIENTS 93439Z 952114 "7n. '1474' uu". UU.,I U41"1 lIUU~ IESIDENCE ADJUST"ENT 2U.U 2U571 232977 U4517 U4716 U5I" ZU316 23UU SDCIAL INSUIANCE ADJUST"ENT ZZ7.U Z31414 ZUtS7 uu" Z45"3 2417'3 U3ua ZlI7tI' 'EI CA'ITA INCDH! 11.37. l1.n. 11.423 11."" 11.'" 11.'" 11. .. 7 11.731 TOTAL PERSONAL IMCIIRE SZ7SlIZl 5315 ... lIl75116 5454Ull 553UtI "a6547 56",., 5762441 

DUIOOI.'NICS ,o,uunoll 4nlU "7"7 47.155 4743" 47177. .UU. 416771 491221 IIITHS 7.79 7947 nu "" .U4 I2n 1271 1l4f DEATHS :inz 31Z7 3149 lI .. Ul1 3'" U.l 4021 IIIOIAUDN ... .. -1515 -453 Zit 3U -u, 12. 

0.32 



"ASTER LOW FORECAST FOR .'ADSI RECIoN 

"II un 1'" 1"1 1992 1"3 19U In5 

--------- --------- --------- --------- --------- --------- --------- ---------
~LO~ENT:'ERSONS 

Z15Z ZlZZ 21,. n61 234' 2434 25Z2 Z6U AGIIICUL TUUL 
AGRICULTURAL SERVICES 11" 1195 1132 1176 1217 lZ61 13 .. ll54 
"INING 11. U' Ul III " 97 95 9l 
CONSTRUCTION 412. 4765 4'45 4506 ""'2 461' "79 45Z. 
NONOURAILE "ANUFACTURINO 7673 '654 '61' 7614 7611 7616 762. 7610 
DURAILE "ANUFACTURING U759 U .... U,4. lU76 1197. 12109 12223 12345 
'UILIC UTILITIES 4316 422' 4144 4060 197. 319. lU' l,.Z 
WHOLESALE TUDE '851 lOll. U"13 10702 11'91 11272 115Z'" 11765 
RETAlL TUDE UB. 256 .. 2516l 2,n, 261 .... 26711 2,. .... 2HD4 
FINANCE-INSURANCE-REAL ESTAT! 4497 4340 4111 4Gl5 l.n l7" lUi lUI 
SERVIC!S 2679. 2615 ... 26761 2'47' 26726 26." 2 .. " 2 .. 15 
GOVERN"ENT "'''13 44l4. "'314' 41911 4G.45 3t74. 31 ..... 3761. 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL lU." 1 ... 315 ... lUI" 140191 1 ... .," 1 ....... 15 13"ZZ U .... 7. 

HEW C~ERCIAl CONSTRUCTION st.FT 
IETAIL-WNOLESALE 591527 "4121 ....... 3 .. ,," "Z7n 7IZ". '''''6 U3105 
OFFICE IUILDINGS 3"15 39615 3tU5 19615 nU5 StUS nU5 nU5 
AUTO UPUR un 6117 6707 6717 6717 6717 6717 6707 
WARENOUSES 523I1Z 635Z11 61 .. " .. 1991 '15'" 73 .... " 73""'1 73 .... " 
EDUCATION 37711 3777. l7771 37770 3777. 37771 3777. 37770 
HEAL TH 192.Z ItZtZ 1'29Z lUtZ I.Z92 1929Z 19Z92 19UZ 
'U.LIC lZUZ "'3"''' U.13 1261Z IZUZ ... u .... 20 .. ' lZUZ 
RELIGIOUS un. 4"" 5'526 .. 123 UU' 4 .. 11 5 ... 72'" 61.75 
NDTEL-"DTI!L .u 145 .... 5 IU .u .... , .45 .45 
"lSCELLANEOUS ...... '412 ...... " "'''Z13 ... 6161. ... 61.14 "'''19' .... un .... Z'56 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 1747"1 21 .... "Z 1947'" 114un 1150517 2211511 Zl1Z,15 ZU.Z77 

C~ERCIAL CONSTRUCTIDH Sf.FT 
ADDITIONS AND ALTERATIONS 

'Zl75 ZU .. 33111 nl47 ".11 UU7 , ........ lS394 RETAIL-WHOLESALE 
OFFICE IUILDINOS .Z95 I .... " U19. 11349 "" 13 .... ' 1 ... 117 12105 
AUTO IEPUR • • • • I • • • 
WAIlEHDUSfS 1117. 1719 ... 14'19 13 .... Z lUtZ 21"'11 Z .... It'" 
EDUCATION 1 .... ItZtZ 19711 ZG105 zlnz ZUIl Z17 .. ZZ41l 
HEAL TH '7705 4,.45 'till u,n l6042 ., ... UU • , ... Z 
PUILIC "'11 14"''' .691 1900 .447 1\157 11191 ,,.. 
RELIGIDUS 12 ... " lZ642 12775 12116 12." 13Z36 13417 US7I 

RESIDI!NTIAL CDNSTRUCTION ".FT' 
A'ART"ENTS 

FIVE DR "ORE UNITS 
1-3 STORIES Ull'" 1767'" 15"19' 12.4Z14 Ull.n 11"134 11lzn. nu7Z 
4 OR "ORE STORIES Z674 .... 253154 2 ... 1163 ZZ0761 194757 20724. 206512 U"" THREE TO FDUR UHITS 21 ... 771 Z34 ... 17"" 71417 .... 7" 6417' 41421 ... 0795 

SINGLE FA"ILY DETACNED 7626571 7 ... n, 73 ...... 7 6377 ... It 6674711 712tZll 713U .. ..19100 
OU'LEXU '19'15 n .. " Z70Z97 Z09" ... 1177 .... Z13.Z3 2"275 1.1 ... 

--------- --------- --------- --------- --------- --------- --------- ---------TOUL 11411194 1I1U97' .U751. ... 03 .. 1129." .770 .... 2 .. " ... 12""'''' 
waGES' ANNUAL ••• 1.1" • 

AGIUCULTUUl Z'.U7 Z' •• " Z •• " ... Z'.19'" Z, .n. 29 ...... 7 Z'."7 Z'.67' 
AGRICULTU.AL SERVICI!S 21.". 21.2 .... ZO.,,, 20.U' 20.51' ZO.7" 21 .... 3 Z1.11. 
"INIHG ".lS5 " .. " ".7" 70 .461 71 .... 71.5 .. 7Z.U'" 7Z .6" 
CDHsnucnON U ..... l 36.12' 36.175 16 .13' 16 .Z45 36.11'" 36.lSl 36.HZ 
HDNDURAllE "ANUFACTURIHG Z'.117 29.111 Z'.'39 n .... ., Z'.6"" 29.19'" n."6 lO.067 
DURAllE "ANUFACTURING 31.117 '1.I"'Z 31.112 31.291 31.nl 31.' .... 31.371 ,I. 314 
'UILIC UTILITIES 31.1n 33.421 33.7"'5 H.GS" 34 .'lZ 34 ........ 34.'" " .2" WHOLESALE TUDE 33.7" , .... u. ' .... 4 ... 7 14.675 35.11' lS.lS'" lS.676 35.'" 
RETAIL TUDE 14.11' U."'" 13.15' Il.744 Il.650 13.S45 13 .... 21 13.'" FIHANCE-INSURAHCE-REAL ESTATE 32.75Z n."7 , .... " ... 35.l2' 16 .117 37.116 31.117 39.14' 
SERVICE5 21.Z" Zl .... " Z1. 707 Z1..71 2Z.11' 22.'71 ZZ.U' U.lll 
GOveR""I!NT Z5.'19 Z6.'21 2 •• '" Z7.6ll 21.'13 Z' .... Z'.72' 31.45 ... 

'PSONAl INC.".E ... It ..... 
WAGE IILL ""127 '''1911 , .. 17" 3 .. 1317 363 ....... ' ' ...... 11 3""Z'" 3711 .. 1 
'U'ERTT IIICD"E 12saUl 13 .... 5 .. 14491" 15"4" 167Z7 .... l .. ZUZ 1944529 Zl ......... 
TRANSFER 'A'"I!NTS 11.1"' .. 1113529 11ZU13 11""2 11716 ... 5 119"71 122331 ... 12 ... tZ.7 
RESIDI!HCE ADJUST"I!NT Z'0542 Ull" ZZS761 ZZl5U Z21 ... Z19S71 Z17I1' Z14UI 
SOCIAL INSURANCE ADJUST"I!HT 2U." Z .. IU 2736" Z79ZOD Z14715 2911" Z97Z71 'usa ... 
peR CAPITA INCD"! 11 .... 11.'" lZ.117 12.2"'3 12 .... " 12 ....... lZ ...... 13.161 
TOTAL 'I!RSONAL INCDftI! 5I7"7Z "'ZU' UZUS7 62"093 6"'1"" ""71' 6771Z1. "72"lZ 

DI!IIOGRA'HICS 
,O'ULATIOII .... ,,'" ""21 "'136 511915 515I1Z 5Z1721 5Z"" 533''''' IIITNS 1425 1515 .... .. " " .. . ..... " .. 'I1Z DI!ATNS .... " "'''7 ... 141 ... 11l 4ZZ' 427Z 41Zl "'37Z 
"IUATIDN -"'5 '" 7 .... 553 , ...... 121. 1491 lU. 

0.33 



~ASTf. LOW I'OifCAST '0. I'AOSI ItEGION , 

E",LOT~ENT"EITSONS 
AGI![CUlTUUL 
AGITICULTUITAL SERVICES 
~INING 
CONSTRUCTION 
NONOURAILE ~ANUFACTURING 
DURAILE ~ANUFACTUITINO 
'UILIC UTILITIES 
WHOLESALE TUDE 
RETAIL TUDE 
FINANCE-INSURANCE-ItEAl ESTATE 
SERVICES 
GOVE ..... ENT 

TOTAL 

NEW CO""E.CIAL CONST.UCTION ".FT 
RETAIl-WNOlESAlE 
Ol'I'ICE IUILDINGS 
AUTO RE!'AJI 
WAiEHOUSES 
EDUCATION 
HEAL TH 
'UllIC 
RELIGIOUS 
HOTEL -I'IOTI!l 

I'" 1"7 I'" 

27" 
1"7 

tZ 
4542 
76U 

12411 
' .. 6 lUll 

271 .. 
un 

2 .. .. 
S .. .. 

u,n4 

67"" nU5 
6717 

1914'" 
11171 
lUtZ 
15"4 
"III 

.45 
'''.11 

2112 
H6S 

90 
"59 au 

125'_ 
S"2 

12Z" 
212U 

3296 
27317 
S56l1 

139141 

,.117] 
nU5 

6717 
'''715 

11171 
lUtZ 
12612 
"1'2 

145 
5137 •• 

2921 
1'22 

59 
UI1 
712' 

12190 
3519 

12"1 
21736 

3207 
27750 
]46'6 

140487 

"O.IS 
'9615 
67.7 

91 .. S. 
]7770 
ItZtZ 
1627S 
61064 I., 

531.29 

lin 
15.6 

II 
5015 
77 .. 

13011 , ... 
12"6 
2tZ<iIZ 

llZZ 
2Ilt5 
]]711 

161195 

.nu. 
39U5 

6707 
11'2"5 

]7711 
lun 
HU. 
53,.4 

'" "14" 

ze.. ZUl 

S154 
"52 

17 
5156 
7141 

13237 
337. 

ISZZ7 
29715 

3'41 
ZlU4 
32,.6 

1419" ...... 
nU5 
67" 

1139]16 
]7771 
lntZ 
.7 .. 1 
49744 
17121 "171. 

3Z .. 
1725 .. 
'225 
7911 

13512 
3311 

13575 
]0345 
2"1 

2"" 
]It" 

_.162144 

."211 
nU5 
67" 

11"743 
37171 
ltZtZ 
4UU 
51245 
12 ... 

saazu MISCELLANEOUS 
--------- --------- --------. -------.- --------- ---------TOTAL 

C~EICIaL CONSTIUCTION SI.'T 
ADDITIOHS AND ALTE.ATIDN' 

IETAIl-WHOLEsalE 
O"ICE IUILDINGS 
AUTO IE'AlI 
WAItEMOUSES 
EDUCATION 
HEALTH 
P'UIlIC 
IELIGIOUS 
HOTEL -PIOTI!l 
MISCEL LANEOUS 

TOTAL 

IESIDENTIAl CONSTItUCTION Sf.I'T: 
,,.ITMEMTS 

FIVE Dit MOlE UNITS 
1-] STOItlES 
, 01 MOlE STDItIES 

TMIEE TO FOUl UNITS 
SINGLE FAMIlT DETACHED 
DU'l!X1!5 

TOTAL 

WADES: ANNUAL III 1 •• 4 I 
AGIltCUl TUIAL 
AGRICULTUItAl SEIVICES 
!'!INING 
COHSTIUCTJDN 
NONDUIAILE MANU'ACTUItING 
DUIAllE MANU'ACTUItING 
'UILIC UTILITIES 
WNOlUAlE TilDE 
UTAll TIADf 
FINANCE-INSUItANCE-IEAl fSTaTE 
UlvrCI!5 
GOVEIt .... ENT 

'EISONAl INC~ .,1 1"4 t 
WAGE ULL 
!'ItOPEln INC~ 
TIANS'EI 'ATMENTS 
IESIDENCE ADJUSTMENT 
SOCIAL INSUltaNCE ADJUSTMENT 
!'E1 CA!'ITA INCOME 
TOTAL !'EItSDNAL INCOME 

DUIOIIt.,NI CS 
'O'ULATIDN 
IIITMS 
DEATHS 
I'll GlA TIOM 

214UZ9 

]4155 
11737 • 22"" 
23179 
371'" 
11141 
13762 
.145 
3157 

1"173 

73"12 
lU' .. 

""" "415" 
157239 

7"'11' 

29 •• 13 
21.212 
73.142 
36.S53 
31.116 
31 •• n 
35 .567 
36.214 
13.2" 
39.761 
23.9" 
ll.214 

31327U 
2UUIt 
127""1 

212216 
nun 
u.s'" n.121. 

539712 
'222 
4421 
lln 

/ 

217"" 

S6727 
11279 

o 
21U5 
23115 
S ... 7 
Uti 

13 ... 

"'" 5127 

1613 .. 

I." .. 1121U 

4"" ,. .. 5 .. 
1 •• 357 

9171." 

29."7 
21.S" 
73.52' 
S6.401 
1I.2n 
31."'4 
35.792 
16.451 
U.134 
40.426 
23.2" 
ll. '71 

377.252 
2455412 
UIl"" 
211713 
316751 
13.'13 

7431197 

54,." 

0.34 

Ul5 
.. 72 
U .. 

2114514 

]61" 
10267 

o 
2"" 2.770 
SI159 
11 .... 
141" 
15707 

3157 

1157'" 
201451 
7U" .nu" 

23712' 

lU •• 294 

2 •. ". Z1.511 
71. '13 
S6.4]4 
]O.39S 
ll.'4' 
36.021 
S6.677 
U.OH 
41 .... 
ZS.417 sz.". 

]l2nu 
26"UO 
U3"''' 

2 .. 21. 
32'191 
13.932 

77 06 SZ, 

"3121 

''I'' 4532 
2324 

261377' 

S312' 
13212 

o 
]1915 

2"" 41 ... 
13166 
14552 
251" U,. 

2"U6 

1137122 
Z015" "',., 

1947U2 
ZU'" 

10571515 

30.14' 
Zl..H 
" .271 36.452 
30 .... 
]1.477 
S6.231 
16.1" 
12.91. 
41.711 
23.615 
S3."4 

3171372 
2.'4'11 
13U .. 7 
207U. 
sn." 
14 .2" 

7"7Ul 

"I'" "" 4595 
24" 

2.16215 

]lU' 
16611 

1 
35275 
unl 
42"2 
13372 
14.93 
31711 
12298 

22"'7 

lIZ"'''7 

lI.ll' 
21.71' 
74.621 
36."S 
31.513 
ll.Ul 
36.45. 
]7.191 
12."7 
62.3" 
23.711 
3".391 

39169" 
3U1567 
n'.112 

216215 
33tH7 
14.U1 

UUlt5 

"'1" '''1 66" 2"1 

28734U 

355U 
11531 • 37Ul 
27111 
414,. 
1257. 
15217 
33." 
1"41 

241176 

75un 
ll1ln 
•• 795 

.UIU' 
l.nl1 

".2154 

31.211 
21..7. 
76."1 
36.443 
lI.U4 
11.51' 
36.'" 
]7 .247 
12.12' 
62.1" 
U.tl7 
35.236 

nun. 
3411311 
Hllll' 
2I413Z 
]47.16 
15.'25 

InU7I 

",." '1" 4721 
253l 



SPOKANE COUNTY, WASHINGTON 

(Kaiser Plant Site, Mead) 





"ASTER HIGH FORECAST FOR I'AOSI REGION 6 

1910 1981 1982 1913 1"~ HI' 1916 1917 
--------- --------- --------- --------- --------- --------- --------- ---------~'lO~ENT:'eRSONS 

AGRlCUl lURAL '~1 ." 98' lOll lO31 1065 lOU 1111 
AGRICULTURAL SERVICES 256 261 269 275 279 216 2.2 298 
"INING 251 271 290 lOO 3a3 323 333 HO 
CONSTRUCTION 7237 7357 "76 7916 lUI a725 a951 9019 
NONOURAILE "ANUFACTURINO 3164 3794 3717 3655 3612 3514 3521 3466 
DURAllE "ANUFACTURING uon 13310 13551 13741 13992 15116 15390 15670 
PUllIC UTILITIES 72tz 7272 7251 7230 7219 7189 7168 714a 
WHOLESALE TUDE 11611 11987 12422 12156 13333 13924 14424 14a22 
UTAlL TRADE 24176 254 •• 25"1 26516 270 .. 27657 21200 21117 
FINANCE-INSURANCE-REAL ESTATE 15.~ 1520 1494 a571 1614 IU7 1631 8627 
SERVICES 2a7U 27374 2695' 26966 2'772 26795 26553 26090 
GOVERN"ENT 3 .. 61 3159~ 32541 33530 34543 35515 36660 37767 

--------- .-------- --------- --------- --------- .-------- --------- ---------TOTAL 137372 138205 u"u 142569 145221 14al79 151222 153251 

NEW CO""ERCIAl CONSTRUCTION SQ.FT 
RETAIL-WHOLESALE '35761 147122 62771 30~673 671931 526355 783214 .. HIS 
OFFICE BUILDINGS 302.2. 2190 .. 147114 lID30 31030 101789 lI030 95291 
AUTO REPAIR 164150 513911 634321 10870 lO." lOa 70 10171 10870 
WARENOUSES 717261 nUI5 .66774 797lat, '''6016 952"25 1045566 1035856 
EDUCATION 115161 a1324 48375 40375 40375 '1375 40375 40375 
HEAl TH 339". 2"'12 24912 249.2 24,.2 24912 24982 24912 
PUILIC 4577 4577 4577 "577 4577 "577 4577 4577 
RELIGIOUS 11312 "'71 55397 36515 "32 lun 4565 7591 
HOTEL-"OTEl 16057 U057 16057 16057 UOS7 16157 16057 16057 
"ISCELLANEOUS 321". 276232 257353 302359 3591U 341131 370309 355728 

---.----- --------- --------- --------- --------- --------- --------- ---------TOTAL 2131312 2127545 1919721 157569" 211.312 2031713 22515"7 2194"" 

CO""ERCIAL CONSTRUCTION SQ.'T 
ADDITIONS AND ALTERATIONS 

RETAIL-WHOLESALE 31454 36256 38237 32332 28415 364" 31591 16921 
OfFICE BUILDINGS 11521 3855 3155 3155 5111 3155 4239 3.55 
AUTO REPAIR ""71 .11 .11 no 918 911 no .ID 
WAREHOUSES 18626 2153 1441 7156 15853 10572 16265 13473 
EDUCATION 13403 7222 7222 14333 14'" 7222 155 .. 15.73 
HEALTH Ull1 "~2~ 52653 65195 79044 7273. 71115 HOII 
'UILIC •• 71 2931 242. 8995 144" 716. 12522 8761 
RELIGIOUS 1"44 20142 20312 20 ... 2072. nasa 21111 21237 
HOTEL-~TEL 12227 ·191' lUI 5229 21352 934. 19341 11594 
"ISCELLANEOUS 33431 21391 13594 7615 7615 I"''' 7617 12458 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 21'''' 1 .. 193 14254" 166177 20 .. " 179533 217357 1"'U 

RESIDENTIAL CONSTRUCTION SQ.'T: 
A'ART"ENTS 

FIVE OR ~RE UNITS 
1-3 STORIES lO5947 105947 105947 26913Z 4.a756 614655 645127 552771 
" OR "ORE STORIES 98773 .3574 113213 154669 20 .. 07 ZI "" 

230500 234272 
THREE TO FOUR UNITS 22211 2228a 22211 111517 216". 262842 279242 255161 

SINGLE FA"ILY DETACHED 3"20394 2701932 3"75183 5061196 6182035 7017619 75."71 "99043 
DU'LEXES 221599 16243" 167341 256710 3279.' 36a634 31590. 37"29 

--------- --------- --------- --------- --------- --------- --------- ---------
TOTAL 3.75993 3'161'1 3173935 5867923 7426183 1"37" 9125341 9421176 

WAGES: ANHUAL 0 •• 1 •• 4 • 
AGRICULTURAL 95.ZOI •••• 17 15.'" 1It.1I2 11.102 .1.092 7 •. 154 75.519 
AGRICULTURAL SERVICES 23.575 23.561 23.110 23.097 23.363 23.366 Z3.354 Z3.379 
NINING· 11.11l 21.459 21. 988 ZO.98ft 20.419 19.111 19.662 ZO .645 
CONSTRUCTION 35.366 35.255 35.141 35.31lt 35.559 35.691 35.765 35.761 
NONDURAILE "ANUFACTURIHG 24. ,,~ Z".72. 25.114 Z5.211 25.2'" 25.341 25.411 25.711 
DURAILE "ANUFACTURING 21.695 21.655 2I.'l3 Z •. 10a 29.089 Z9.072 29.159 Z9.245 
PUILIC UTILITIES 31.719 32 .135 12.523 32.730 32.732 32 .... 32.974 13.306 
WHOLESALE TRADE 2 •. 252 21.788 29.058 29.323 29.561 29 ;747 Z'.'" 10.331 
RETAIL TUDE H.OZ" 13.664 13.545 13.559 13.4" 13."62 13."" 13 .2.5 
FINANCE-INSURANCE-REAL ESUTE 26.5" 2'.265 21.714 21.907 29.195 2'.225 29.521 30.453 
SERVICES 19.002 19.462 19.619 19.709 19. a5& 19.'l1 20.036 20.300 

GOVERN"ENT 20 .... 21.33. 20.512 20.aZI 21.077 21.32. Z1.514 21.a42 

PERSONAL INCONE OIl 19.4 • 
WAGE IILL 3124nl 3175719 3237222 332D236 3401667 351733. 35121 .. 365a614 
PIIO'ERTY INCONE 595234 615421 632636 647112 665435 684162 70313. 7Z5713 
TRANSFER PA~ENTS 676399 "4175 7104 .. 728243 74.311 76"37 793207 113994 
RESIDENCE ADJUST"EHT -35701 -30'" -29102 -32HO -32599 -33431 -33002 -30l7a 
SOCIAL INSURANCE ADJUST"ENT 190321 195520 1""0 20lt909 ZID555 21 .. 4. Z2311. 22.a37 
PER CA'ITA INCONE 11.477 11.529 11.611 11. 7lt7 11.139 11.976 lZ.0I1 12.113 
TOTAL peRSONAL INCONE 4170 .. 2 ~2"477 4358572 4459312 457Z257 4711357 .aU345 493.3.7 

DUIOGRA'HICS 
36333' 3"5", 37415. 379627 38U16 393413 401271 40769' 

PO'ULATIDN 
IIRTHS 5au " .. .. 33 6125 6234 6352 6411 6585 

DEATHS 3556 3U. 3 .. 2 17l. 37.3 3154 3932 3'" 
"IGRATION 4761 3 .. 1 2131 316. 412. 4710 53a. 3.30 

0.35 



"ASTEI HIGH FOIECAST FOI IPADSI REGION , 

1919 19 .. un un 1"5 1'" 1"5 
I'" --------- --------- --------- --------- ---... ---- ... 

--------- --------- ---------
~PLO~E"T.PEISOHS 121'1 1233 1Z'~ 129' Ull 13" 

llU 1175 321 n~ ". 3" 
AGIICUL TUIAl 313 309 315 321 

39. '11 4H 426 
AGRICULTUIAL SEIVICES ". 35. 367 37. 

9713 lO524 1072. 107U 
"'I"I"G '215 'Ul 9511 '456 

31U 3U. 301S 3021 
CONS TlUCTION 3411 3$55 3297 323~ 

17255 17121 1.". 11352 
NOHOU.AILE "'ANUFACTUIIHG 1,"7 16S4' 16641 I .. " 7046 1025 7105 '91' DURAILE "'ANUFACTUIING 7127 7117 701. 7.66 

16 ... 17303 17637 17939 
PUILIC UTILITIES 15251 15671 1 ... 7 16411 

3Z149 32957 33712 SHS' 
WHOLESalE TUDE 2"63 30141 3111. 31Ul ., .. an • 15 .. 1532 
RETAIL TIADE ESTATE .. 31 au~ aua a591 

2"91 2555~ 25416 25249 
FINAHCE-INSURANCE-IEAL 257 .. 25314 unz zu" ZUU \2531 U122 '5145 ,,, .. 
SEIIVIcn 3.,.7 4 ... 1 U291 --------- --------- ---------GOVEIH"!NT --------- --------- --------- 175332 --------- --------- 16"" 172111 

15'111 15.U6 lU.U U301a 166114 
TOTAL 

NEW COI'II'IEICIAL CONSTIUCTION SII. FT 
lET AIL-WHOLESALE .... 7. .,6796 72673. 62Z"l un" 151124 7511" 657521 
OFFICE BUILDINGS "457 3.U. 13'457 127911 97925 .. HI 1'''516 1375" 
AUTO IEPAII 11.71 11.71 lO.7I 11'70 11.71 10171 11." 10170 
WAREHOUSES 1155157 lU .. 7Z 11U2Z7 1191195 lOU." 1174113 1112111 116 121~ 
EDUCATION 41375 4.375 4U75 40375 41375 4U75 'U375 41375 
HEAL TH 24912 Z'9IZ 2491Z Z491Z Z""Z 24t1Z 2491Z 2491Z 
PUILIC 4577 1295Z 4577 4577 4577 1.176 4577 4577 
IELIGIOUS 5639 4565 un lUU 97"Z 4.565 ... " 11026 
HOTEL-"OTEL 1 .. .57 32119 1 .. 57 161'7 16157 41215 16157 160'7 
"ISCELLAHEOUS 357775 3 .... 7 377413 517313 3U5Z6 3""5 397697 319116 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 21."" Z5un. ZU.493 Z3163 .. 2Z6Z4 .. Z'UU. z,un. 241"3" 

COI'II'IEICIAL CON5TIUCTION S'.FT 
ADDITIONS AND ALTERATIONS 

RETAIL-WHOLESALE 361 .. 3.n. 31"'1 40095 3"13 nt"6 41121 4325l 
OFFICE BUILDINGS 3155 113U '''2 3155 1.,5 1211' 7127 '''2 
AUTO IEPAII n. .11 .11 911 .11 1531 2749 161. 
WAREHOUSES 14"" 214" 11117 17612 l1Z16 Z5155 Z4IU 22.79 
EDUCATIDN 112" 16746 17ln 17551 III'" l.n~ 19165 196'17 
HEAL TN 7397. 11331 76012 nuo 72311 7930. 75335 72352 
PUILIC "01 15U. 10343 9636 lIZ" 150 .. 111'Z 11"17 
RELIGIOUS Z13lt Z1414 Z1592 21." 21727 21 .. 7 ZZU. ZZ15Z 
HOTEL-I'IOTEL I11n 24712 11547 13125 11449 ZUIl ZU25 11316 
"ISCELUNEOUS ""5 12Z25 21757 21"6 1.197 11515 2 .. 17 ZU30 ------- -------- --------- --------- --------- -------- --------- -----.---TOTAL 1"175 Z36." 2Z7711 21.415 ZU3" Z" .... Z5ZUZ 241'76 

I!SID!NTIAL CONSTIUCTION ".'T' 
APAlT"!NTS 

FIVE 01 I'IOIE UNITS 
1-3 STOIIE5 3 .. "Z 11"5" 115947 105.47 1""'7 1""'7 11"47 10"47 
'I 01 "'DIE STDIIES Z37312 226115 216115 197 ... IH361 116711 11"'79 176'136 

TNIEE TO FOUl UHITS 217411 lU ... 7 115275 222aa ZZ211 22511 Z2211 22Z .. 
SINGLE F'"ILT DETACHED .. Z7691 .... 515 7751792 677U75 70unl 7530156 75531 .. 72""7 
DUPLEXES 3UU5 336117 30"11 243170 219 ... zun1 2" .... 2U.11 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 'Zl31Z1 "Zl'" 1415111 7346"'0 75.7653 1 .. 1471 I1UZ77 7115071 

WAGES' ANHUAL ••• 1 •• 4 • 
AGlICUL TUIAL 73.Z26 71.UI .... 11 " .... 3 ".ZlZ U.51Z 61.792 n.ll' 
AGIICULTUIAL SEIVICES 23.5Z' 23.636 23.Hl Z3. H2 23 .... 24 .13~ Z4.173 24.106 
"INING. 21.153 Z2.232 21.331 24.zn 25.034 26.011 27.179 Z •. 410 
CONSTlUCTION 35.'15 35.U' 35.956 35 .... 35. "1 36 ..... 36.072 36.IU 
HONDUIAILE "'ANUFACTUIING 25 .... 26.115 Z6 .306 26.502 26.6U 26.'19 27.07' Z7.266 
DUIAILE "ANUFACTUII"G Z'.211 29.331 2'.375 29. ~17 2 •• 512 2'.551 29.5" 29.625 
PUILIC UTILITIES 33.5U 33 ..... 34.219 34.520 3".19Z 35.0" 35.411 35.722 
WHOLESALE TIADE lI.74Z 31. HZ 31.52" 31.7" 3Z .171 32.555 32.U3 33.295 
IIET AIL TIADE 13.116 13."5 12 •• 7Z 12.'79 12.112 12.716 12.121 12 .525 
FINANCE-INSUIANC!-IIEAL ESTATE 31.372 lZ.l23 33.2n 33.973 3".137 35.77' 36.763 37.741 
UIVIC!S ZO.577 20.15' 21.13. Z1. 337 21 .... 21.'75 Z2.U7 2Z.~33 
GOVEI""ENT 2Z.11l 22.3'7 ZZ.63S 2Z. to5 23.17' 23.456 Zl.737 24.121 

'OSONAL INCDI'I! I .. 1914 • 
WAGE IlLL 3751174 31461 .. 393Z176 4 .. 335. 4119154 ~Z4"71 43 .. 3214 4434"1 
PIOPOTY INtoI'IE "96" 775577 .. lZ31 .U331 auu. .,un nZ~47 97U22 
TRANS'EI PA,"EHTS 1l4U. 1567.1 .79777 912456 tz46U "un '71'" lOll754 
IIESID!NC! ADJUST"!MT -29312 -27327 -24795 -22781 -21225 -1 .... -1511' -13165 
SOCIAL INSUIANCE ADJUST"!NT ZlUIl 24lO76 Z47S'" 253921 2 .. 172 Z67 .. Z5 Z752 .. Z12430 

'0 C,'ITA INCDI'I! 12.253 12.117 12.495 12.5'" 12.747 lZ •• '" 13."" 13.171 
TOTAL PEISONAL INCOI'!! 5t7lU .. 521 .. 61 5342143 5~"4Z' 5615Z54 SlU5U "UUZ .11Z539 

DElftlGIt "'" I CS 
PO'UUTIDN 413795 n .. zz U76U 434273 .. 4I5Z .. ~4UI1 41'751 .64179 
IIITHI " .. "" "15 7025 7121 72S1 74 .. 7521 
DEATHS 4057 412 .. 41'" 4260 4322 OIl" 4Ul 'I'" 
"IGIATION 3477 U52 4271 3.n 14'" ..,11 5541 4356 

0.36 



"ASTER HIGH FORECAST FOR .'AD51 REGION 6 

1"6 1"7 1'" 19" 2 ... 2111 
.-------- --------- --------- --------- --------- -.-------

~LO~ENT.'ERSONS 
AGIiliCULTURAL 1397 1435 a73 BlI I'''' 1517 
AGRICULTURAL SERVICES 352 360 367 375 312 390 
lUNING H2 459 477 "6 516 536 
CONS TIIUCTI ON 10991 121lt 12972 133" 1361Z 13900 
HONDURAILE "ANUFACTURING 2975 2931 2199 2156 Zlll 2769 
DURAILE "ANUFACTURING 11569 19011 194n, 19732 200H 20333 
PUILIC UTILITIES 6965 "45 6925 6905 6115 6166 
WHOL ESAL E TRADE lS242 18644 1904. 19'55 1915Z 20213 
REUIL TRADE 35251 36191 371H 31059 38'" 3"11 
FINANCE-INSURANCE-REAL E5UTE 1536 1571 1611 8634 1653 1662 
SERVICES 250,. 25366 25621 25861 2606' 26221 
GOVER""ENT 49359 50U9 523" 53966 55595 57273 

--------- --------- --------- --------- --------- ---------TOUL 1711" 112924 117339 191Z51 195015 191729 

NEW CO""ERCIAL CONSTRUCTION S4I.FT 
RETAIL-WHOLESALE 719392 6OU90 7543'9 .216 " 10139Z4 "II'" OFFICE IUILDIHGS 964,. 1371ZI 81567 93852 lZ9432 167771 
AUTO IIIEPAIIil 10170 11170 lO.70 10171 1117. lOI70 
WAREHOUSES 111'075 1163Z69 lZ63517 1355103 13"'44 13.3121 
EDUCATION 40375 40375 41375 40375 40375 '0323 
HEAL TH 2491Z Z491Z Z4912 2491Z Z491Z 2491Z 
POUIUC 4577 "'77 "577 17715 Z9420 Z7102 
RELIGIOUS 6034 11435 5172 4565 4565 4565 
HOTEL-"OTEL 16057 16057 16057 43801 7IZ07 _74751 
"UCELLANEOUS 396595 3.1127 416845 440055 "48630 44727Z 

--------- --------- --------- --------- --------- ---------TOTAL Z5 .. 43. 2406111 262538Z 2960016 316125. 3192315 

CO""ERCIAL CONSTRUCTION S4I.FT 
ADDITIONS AND H TERUIONS 

RETAIL-WHOLESALE 41H4 4,.,. 40113 3.197 3961. 43148 
OFFICE IUILDINGS 6597 3155 7537 lZ7 ... 1563. 15124 
AUTO UpoUR 17Z3 1384 2641 4531 "' ... 762. 
WAREHOUSES 25216 23.83 29104 33323 35373 35'" 
EDUCATION Z0151 ZOI61 Z1541 2ZZ15 Z2I .. 4 Z34 .. 
HEAL TH HIZ0 7096Z 74436 7.104 79196 7770. 
PUILIC 12339 • .,2 lZ., • 1_686 15013 14343 
RELIGIOUS ZZZ30 ZZZ16 22531 22761 ZZ937 230.3 
HOTEL~OTEL Z0143 1,.", 25325 33566 361Z3 34651 
"ISCELLANEOUS 2~3" Z565. 24231 Z6733 31 ... 36717 

--------- --------- --------- --------- --------- ---------TOTAL 247242 239697 Z60441 Z"I" 305.17 3125Z2 

RESIDENTIAL CONSTRUCTION st.FT: 
APAIIIT"ENTS 

FIVE OR ~RE UNITS 
1-3 STORIES 105947 115947 10"47 10"47 115947 115"7 
.. OR "ORE STORIES 166769 163254 111104 18"" 111111 168543 

THREE TO FOUR UNITS 22210 22Z11 37585 22210 22211 Z2Z11 
SINOLE FA"ILY DETACHED 7144811 8317637 9171546 "'''UZ 9214134 , .. "' .. 
DUPLEXES 115664 ZZZ350 273564 27112_ Z4254Z 207477 

--------- --------- --------- --------- --------- ---------TOTAL 7625472 11314" 9713747 ""843 .83 ... 2 957173. 

WAGfS: ANNUAL 0 •• 1'14 • 
AGRICULTURAL sa.736 57.533 56.356 " .264 54 .175 53.ZZ1 
AGRICULTURAL SERVICES 24.374 24.5Z1 2_.6U 24.767 Z4 ... 3 2_. ". 
"INING Z'.437 30.156 30.971 31.751 32.626 33.402 
CONSTRUCTION 36.055 36.101 36.120 36.132 36.13' 36.112 
NONDURAILE "ANUFACTURIHG Z7 .-32 Z7.573 Z7.711 27.I4Z Z7.971 Z ..... 
DURAILE "ANUFACTURING 29.616 Z9.709 Z9.737 29.765 29.717 29.12' 
PUILIC UTILITIES 35."1 36.Z10 36.433 36.642 36.856 37 ..... 
WHOLESALE TUDE 33.569 33.150 3_.115 34.361 H.6" H.I01 
RETAIL TRADE 12.444 lZ.313 12.318 12.257 12.191 12.133 
FINANCE-INSURANCE-REAL ESTATE 3'.471 39.140 39 .810 _1.U4 41.105 41.631 
SERYlCES ZZ.HZ ZZ.'''' 23.043 23.2Z6 Z3.417 Z3.567 
GOVERN"ENT ZIt.311 Z4.5.1 2_ .193 25.1 " Z5.491 25.7" 

POERSONAL INC~E 011 1984 • 
WAGE IILL 45314" "'''134 482.laa 4956512 51794,. 519.732 
PROPERTY INC~E 1010143 lO54Z63 1100798 lllt9U5 1200507 1254370 
TRANSFER PA~ENTS 1029227 10519'1 10'1233 1123Z71 115~'" 1116376 
RESIDENCE AOJUST"ENT -1091& -'''7 -6614 -_57. -241~ -538 
SOCIAL IHSURANCE AOJUST"ENT Z19591 297973 307045 316059 32U" 333115 
PER CAPITA INC~E 13.307 13.528 13.701 13.'~5 13. "6 1_.142 
TOTAL 'ERSONAL IHC~E 6269210 6"'ZU' 6701191 6901269 7107333 7315125 

DEftOGU'NIC5 
POPULATION 471122 47"23 489613 "' .. 73 5.7126 51657. 
II itt NS 7638 7713 7946 noz 12'" 8395 
DEATHS "'2' 4714 411O 4903 _"1 5171 
"IUUTIGN 4031 5731 6555 6161 5595 542. 

0.37 



"'AS TEll L .... FOnCAST I'OR· "'DSI IIIEGION • 
nil nil nlz nu 1914 nlS 19 .. nS7 

--------- --------- --------- .-------- --------- --------- --------- ---------~LOTl'lENTI'flSONS 
'41 , .. ,n lO13 lUI 1154 1171 un ACIIIICULTURAL 
Z56 ZU Z" 275 279 Zil 2 .. 212 AGIlICULTuaAL SEIVICES 
251 271 2" laD 5U 522 33Z 34. "ININ' 

7237 7357 7476 7916 145. IU~ Ull 155. CONSTIUCTION 
5 .. 4 3794 5717 3655 5UZ 5'''1 3431 lU. NONDUI •• LE .. ANUI'ACTUIIING 

130n UU' 13551 157'1 13"Z U151 12'" 12229 DUIIAILE "'ANUI'ACTUIlING 
729Z 7UZ 7Z51 7U' 7219 71.1 7167 7l~' 'UILIC UTILITIES 

WHOLESALE TIADE U6I' U'17 lZUZ 12U. 13533 UUZ 14516 14710 
ItETAlL TRADE Z4I76 Z5~" 25"1 26516 27 ... Z73l1 Z7791 21404 
FINANCE-INSUItANCE-IlEAL eITATI 1514 152. '4" 1571 .. 14 1519 15 .. UOS 
SERVICEI 217 .. Z7374 zn,. 26'" 26nz Z.631 zun 2'''' GOVEIlMENT 5 .... 515'4 5Z'4I 3355' 54"S 5151S 5 .... 37767 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL U7S7Z Uazll U"U 1U569 145221 14un 146141 141S16 
NEW COftI'IIIlCIAL CONSTIUCTION ".PT 

1471ZZ 'Z771 314.73 nun 'ZUSS 61Z.71 "13" ItETAIL-WHOLESALE 4557U 
OFFICE IUILDINGS Sl2929 Z ..... 147114 5.OS. 5.03. 111719 511 so l723l AUTO UPAlIl 114.51 51St •• U'52' lIUI 11.71 11171 11.71 IIUO WAIEHDUSES 7172 .. UUIS .. 6174 7971 ... "' .. 16 "ZU, "'.1.7 , .... , 

1u.n .UZ4 41575 "037' .. 1S7S .U75 "", 40375 EDUCATION 
sn41 Z .... Z Z .... Z Z .... Z Z""Z z"az Z .... Z Z~":1 HEALTH 

.. 577 un 4577 .. 577 .. 577 "577- .. U77 un 'U.UC 
1UIZ ""71 '''97 561.' 741Z 152st "''' 7Sott IlILlGIOUS 
1 .. ,7 16157 1 .. 57 16117 1 .. 57 1"'7 1"'7 I .. " 

HOTEL-I'IGTIL 
5217 •• Z7USZ ZS71U s.u" SS9I41 S41U1 S .... ". 536791; "lSCILUNEDU' 

--------- --------- -----.-- --------- -------- -------- --------- ------_ ...... 
TOTAL ZUUIZ 21Z7545 1"1721 U7' .... zunlZ ZU'''S ZU".IS Z'''4H. 

CGI'IMIIlCIAL CONSTIlUCTION ".PT 
ADDITIONS AND aLTEIlATIONS 

S045 .. SU" IIU7 SUSZ Z .... , s ... st nus 5 .. 2" IlTaIL-MHDLI,aLE 
OFFICE IUILDINGS 11SZ1 5.55 SIS' sas, Sill 5.55 1155 laSS 
AUTO IEPUI .... 7. '11 .11 910 '11 '11 '11 '11 WAIEHOUIII 1161. ZUS 1441 715. UI5S 11572 U1I5 11"" EDUCATION U .. " 7ZZZ 7ZZZ l .. SU 1 ..... 7ZZZ UIIS 15S66 

• Ull , ... Z .. 'Z65S un, 7" .... 72U. 7.11S ' ... 11 HEALT" 
.. 71 ZUI Z411 .", 1""'" 716. 125ZZ '7" PUIUC 

1""" ZI1 .. Z ZU'Z Z14 .. 2I7Z. Z .... ZttU 2""7 ItILlGIOUS 
1ZZZ7 1911 191. 'Z29 ZU5Z 134' .ZI. ,OZO NOTIL-I'IGTEL 

"ISCILUNIDUS SS"11 zun 15"" 7 • ., , .. , 11 .... 761' 11712 -------- --------- --------- --------- -------- -------- -------- ------TOTAL ZU'" 1 .. 191 141"''' 1 .. 177 Z." .. , 17I1SS nsz" 1 .. 7., 

IlESIDIHTIAL CONSTIlUCTION I •• PT' 
A .... T"E"" 

I'IVE 011 I'IOIE UNITS 
1-S STOIUS 11""7 las.", 1"'''' Z .. lU ""75' .... U 51Z1.5 UU'ii. 4 01 I'IDIE STGIIII 9Ins U574 nUll 15 .. " Z .... 7 Z21757 Z""7' ZUH· THall TO FOUIt UNITS ZZZII ZZZII ZZZII 111517 21 .... ZS .... Z4IZ77 UZ~'~ SINGLE FA"ILY DETACHID sun", 171lUZ 5"'5115 , ...... nazn, 71721 .. ,",Sl42l "65H~ DUPLEXEI ZZIS" IIUS .. 16U41 Z"71O U7 .. ' S6579Z 35 .... 3"'~~ -------- -------- --------- --------- --------- --------- ------- -------_. TOTAL s.n"s ".u .. s.nu, , .. nzs 7"ZU.J .52U .. ... ZZ29 • 1511 f<' 

WAGI" ANNUAL ••• 1 ..... 
AalllCULTUIIAL ".ZII ..... 7 .!I .... .... 112 'l.IIZ ..... Z 7 •• U .. 7!1.!ln AGltICULTUIAL SIIVICEI 25.'7S u., .. 25.111 21 • .,7 u.S" U.S .. 25.3S" u.". "IN INa 11.111 Zl. U' 21 .... Z ...... Z ...... 19 •• U n."z 21."" CONSTRUCTION 55.S" 35.Z55 55.141 55.11" 35. 5 !II 55."1 35.7" 3'.761 NONDUI'ILE .. ANUFACTUIlING 2".4'" Z".729 25.01" 25.21' 2'.2'" ZI.341 21 .... 1 2'.70' DUIAILE "'A"UfACTUIING Z .... !I 21.615 Z'.9ZS 19.11. Zt.'" Z' •• 7Z Z'.15' Zt.Z"!i 'U.LIC UTILITIES 31.719 52.U!I S2.'25 u.no SZ.7SZ 52 .... n. '74 U.S" WHOLESALE TltADI 2I.Z!lZ ZI.7" 29.05. 19.325 29.581 19.747 19.'" SO .SII IlETAIL TUDE 1".'14 U ..... 15.545 15. '59 15 ..... 15 .... Z 15."" lS.zn fI"ANCE-INSUIANCE-IlIAL ESTATE 26.,. .. Z'.Z65 Z'.7'" 21."7 z'.n!l zt.ZZS 29.5Z1 3'.~SS SIIYlCES 19.IIZ 19."61 19.n. 19.7" n.u, 19. 'Z' Z •• U. ZO.1I0 GOvaMIIIT Z ..... Z'.SS' 1I.5'Z Z'.'Z' 21.'77 Zl.SZ' 21.51" Z1."~ 

'IISONAL INCOI'II ... 1,. ... 
WAGI IILL I1Z4"1 S1757 .. 52S7ZZZ SSUZ" S"'U67 SS .... " S .... II ... 551.151 'ID .. IIlY IHCDI'II "!lU4 615421 UZU' ... 711Z .. S .. S!! ".1." .. U" 71 .. Z. TIlANS'.. paYftENTS .7U" ..... 75 711 .. " 7ZIZ.., 74UII 7 ..... 7az ... 1 IIZSlZ IlESIDENCI ADJUSTJIIEItT -SS71l -S .... -29'12 -SZl41 -52'" -53647 -55U' -3S1"" SDCIAL I"SURANCE ADJUSYftENT lIU21 1"'11 19 .... 21"''' ZlI55S ZI.,,,,, ZZ.Z15 2257" P" capnA INCOI'IE 11.477 11.529 I1.U1 11.747 u.n. 11.651 11.711 11 .... TOTAL P ... GHAL INCGNI "17 ... Z "Z .. 477 43S157Z .... 5U1Z 4572157 "'7751" 4667711 "7116" Dt!I'IO.AI'IfICS 
PO .. UUTIG" lInSt lI"'" S7 .. ,,, 37.617 S16Z16 59Z." S"'Z' "11.7ft uaTHS , ... " .. .. n UZ5 6154 n .. s .,16 ..... DlATHI 3556 161. 3"Z 5711 nil 514. 3179 5U. "I.ATION .., .. 5 ... ZU' 516' 4lZ. ..17. 14Z 3411 

0.38 



"ASTER LOW FORECAST FOR I'ADSI REGION , 

1911 1919 19 .. 1991 1992 un 19" 1'" 
--------- --------- --------- --------- .-------- --------- --------- ---------~LOTftENT.'ERSONS 

12" AGRICULTURAL 1133 1162 1191 un 1284 U16 13'" 
AGRICU·. TURAl seaVlCES 297 SU SII 315 S21 SZ7 Sll 33" 
"I"I"G 341 357 366 376 311 401 411 424 
CONSTRUCTION 1713 19Z7 1993 ,e.7 92n ,." lIUI Ul75 
NONOURAILE "A"UFACTURINO 331" SU, 3203 H41 lin 30'" 29U 293. 
OURAILE "ANUF'CTURINO 12"" 1Z767 U'" I]Z05 U"" 13161 1"121 14359 
'UILIC UTILITIES 712' 7U5 7.15 7065 714" 702" 7004 "14 
1IIt0lESALE TRADE 15UI 15'" 15'" 16363 lUll 1717. 17511 17112 
RETAlL TRADE 2""" 29714 3U15 30,., 31697 3Z .... 33221 ]396" 
FI"ANCE-INSURANCE-REAl ESTATE 1517 1511 1515 I"" 14'" 14." 1441 1401 
SEnICES 25111 U121 Z5617 UZO" 25316 25367 25ZZ' 250U 
GOVERN"ENT 31917 " .. 11 "1291 unl 43IZZ 45n5 "'". H.U 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 15 .. 01 153565 155119 157171 1 .... 4 16"5lt 167Z41 169729 

"EW CO""ERCIAl CONSTRUCTION ".FT 
RETAIL-WHOLESALE """ 14SISZ 716151 61513" .... ,," 14'ZZZ 749Z66 " .. 14 OFFICE IUILDINOS 5"56 31131 121111 121713 .12ZZ 31UO 137374 131079 
AUTD IE'UR 11.,. II.,. lOl,. 11171 lO.7I 1111. 1117. 10170 
WAREHOUSES 9I.ZII 1172ZOU 1I"75S 104.23' 114"'" 11S7297 114517. 1129'" EDUCATION "U75 4U75 "U75 4U75 "U75 41375 41375 "37' HEALTN 2491Z 24912 Z.9IZ 2'9IZ Z.9IZ Z491Z 2491Z 2498Z 
'UIUC 4577 usn 4577 4577 4577 17 .. 7 4577 4577 
RELIaIOUS "44 4565 .723 " .. "73 4565 6417 9879 
HOTEL -ftOT::l 1 .. 57 S1121 I .. " 16157 I .. " 31.12 I .. " 1 .. 57 
"UCELUNEOUS S45"3 SIUZ4 nuu SU766 S6I,.. 394"6 ltZU4 SIS554 

--------- --------- --------- --------- --------- --------- -------- ---------TOTAL ZIIZ641 Z4U17Z u ..... .Z251 .. S ZZ"9Il Z".797 UZ7UI Z41"7' 
~!RCIAL CDNSTRUCTION S'.FT 
ADDITIONS AND ALTEIATIONS 

RETAIL-wHOlESALE s,.n sa,., SI121 39"1 snn SZ." 41731 42113 
OFFICE IUILDINGS S.SS II.ZZ 46U 1.SS SI" 116Z5 6711 SI55 
AUTO IEP'AlIl 'U tIl .11 tIO tI. U" un 151' 
WAREHOUSES Ul" ZUII 17 .. 7 16511 17 .. 4 U917 ZZ779 21'" EDUCATION 15715 16ZZ6 166'1'1 17117 175n 1 ... " 115.1 lt15a 
HEALTN 73971 IU57 7 .. 12 7Z651 7Ull 79S11 nsss 7255~ 
'UILlC 91 .. un, lISZS '615 1OZ47 15145 1116. 1 Uti! 
RELIaIOUS Zll1. 21Z6I US" Z14" 21571 Z17ZS 21ln ZZIO£ 
HOTEL -"OTEL 7677 2Z14. 17"21 12545 Inn Z464' 2Z4" 175H 
"lIcn LANEDUS IU" 11661 ZI17S ZD411 IlSn 17 .. 7 25SZ4 ZSS50 

--------- --------- --------- --------- --------- -------- -------- -------TDTAL nsz" Z31." ZZ33 .. Z14751 ZlZ.7I Z46521 Z.,5" ZS67&1 

IlE51DENTIAL CONSTRUCTIO" ".FT' 
A'ART"!NTS 

FIVE 01 ~R! UNITS 
I-S STORlES nUl4 ISZ"3 11"47 11"47 I"'" 115947 11"47 1I"~: 
4 OR ~RE STORIES Z'I3574 Z291" Z17S4, 19.0.1 173533 11"16 114Z52 17553' 

THR!E TO FOUR UNITS ZI1"1 15ZU5 "'" 2ZZ11 ZZZIl ZZZIl ZZZIl ZZZliG 
SINGLE F,"ILY DETACHED 7tI67S4 791719S 7671611 6717'1'1Z 7 .. 675Z 747U .. 7'1'7169 72'1440~· 
OU,UXES S47151 3Z7716 S.'442 ZS"" ZU627 Z42411 24U67 Z1I5tl' -------- ------ -------- --------- --------- -------- --------- --------.-TOTAL "Z6419 '''9141 U'Z314 727Z751 75Z413' IIn"s 114"14 775153' 

WAOES' ANNUAL "1 1"4 • 
AGRICULTURAL 73.ZZI 71.'U ".In ". '4S 65.ZSZ n.5lZ 61.79Z 61.131' 
AGRICULTURAL SEIlVICES U.52' U.636 U.741 23.71Z 23.1" 2".U" Z4.173 Z'I.S" 
"IMIHO Z1.S53 ZZ.UZ Z3.SU Z'I.ZtI 25.U4 21.011 27.179 ZI.411 
CONSTRUCTION 35.'65 15.U' 15.". 35.'" 35."1 S6.046 U.I7Z 56 .013 
NOHOURAILf "AMUFACTURINO Z5.'" 26.115 Z6.S11 Z6.50Z U."S Z'.I79 27.1" 27.Z66 
DURAILE "ANUFACTUIINa 29.ZII Z'.SSl 29.375 Z'.4I7 2'.512 Z'.551 29.5" 29.6Z5 
PUILIC UTILITIES 3:s."S 33."4 34.zn S'I.SZI 3'1.79Z 35 •• " 35.411 35.7ZZ 
WHOLESALE TIADE 31.742 S1.14Z 31.524 31.7" S2.173 SZ.SS5 SZ.US S'].Z" 
RETAIL TRADE 13.116 U.'15 12.91Z lZ.I79 lZ.112 lZ.716 12.621 lZ.525 
FINANCE-INSURAHCE-REAL ESTATE S1.S7Z 32.SU 33.Z91 ll.'73 S4.1S7 35.776 U.763 37 .741 
seRVICES ZO.577 ZO.I5' Zl.13' 21.337 Z1. ... Z1.I75 22.157 ZZ."SS 
GOYERN"ENT Z2.IIS ZZ.S67 ZZ.U5 22.915 U.17' ZS.456 U.7S7 Z" •• Zl 

POSONAl INCME ... 1914 • 
WAaE IILL s6I.n, S7IZZSS S7I5819 3156197 S""" 4115641 41.Z"6 427Z'ISI 
'RO'ERTT INCME 74Z7St ".43Z 7"ISS 123737 154269 1.1362 92375] "1312 TRANSFER 'AY"ENTS IZU29 14'1534 167152 '19'134 911351 U6457 96SS71 98151" 
RESIDENCE ADJUST"EHT -314'1 -293"4 -26743 -24670 -ZS147 -21'" -1766Z -1411" 
SOCIAL INSURANCE ADJUST"!NT Z314S1 U7nl Z4S"4 250Z6' Z564Sl ZU4" 271.67 Z7Il42 
'0 CAPITA INCDftI! 12.141 lZ.176 12.216 12.371 12.S42 12.7SI 1Z.I11 lZ.973 TOTAL ,ERSOHAL INCDPIE 4'U'" II4IZ46 5171137 5294434 544564S 56zun 57IU6I "Z'Z65 

DEPIOGIAPHICS 
POPULATION '117165 414611 421471 OUln7 4S41a, 441711 44 ... 4 .nus IIRTHS 651S 6691 .. 11 6919 7IZ1 71'" 7Z11S 7401 DEATHS S"II 

, :~~~ '113S '1191 42" 4334 4415 4416 "IGRATION 3415 41" 3101 S4ZZ '17" 531S USS 

0.39 



".STE. LOW FO.EC.ST Fa. 1'.OSI .EGIoN • 

19" 1997 1"1 19" Z'" ZlIl 
--------- --------- --------- --------- --------- ---------~LO'"ENT"E.SONS 

AGIU CUL TU.AL UIZ 1419 1457 1494 155Z 157. 
AG.ICULTU •• L SE.VICES 34' 353 3 .. 367 37' 31Z 
"INING 441 4" 474 4U 'IZ 532 
CONSTRUCTION 11416 11462 azu 12141 12917 131Z6 
NoNDU •• ILE "ANUFACTU.ING 21 .. Z ... ZI'.f 27 .. Z726 2683 
OU.AILE ".NUF.CTU.ING 14535 14175 15117 1544' 15 ... un. 
~UILIC UTIUTIEI "14 .. 44 "24 .. " .... .." WttoLESALE TIAOE 11115 115U 1 .. 15 lUZ. 19716 211"5 
RETAlL TIADE 34751 35'77 3"" 375 •• 3.U. 39337 
FINANCE-INSU •• NCE-'E.L nTATE IUZ 145. .. 13 15., 15Z4 1533 
URVICEI 24 .. 4 1517' 15433 ZSU' 15." 2 .. 19 
Gon ..... ENT 493" 51 .... 523 .. 53966 "'" 5UH -------- --------- --------- --------- --------- --------

TOTAL 17ZSIl 1771Z .. l11Z7S 11"IZ 1"'62 19U95 

NEW C ..... E.CI.L caNST.UCTION ".FT 
IETAIL-lIItaLESAU 7115 .. .. Zt .. "'75' 917979 111241' ." .. 1 OFnCE IUILOINGS II.n 13U71 "711 Inn lZ.U" 15"'" AUTO .E,.n 11171 11171 1117. 11171 U." 11110 
WAUHOUSES U5n" 1136116 lznln UZUU U"'ZI 13,,,n 
EDUC.TION 41375 4U75 41375 4U75 41375 .. "" HIALTH 24 .. Z Z4 .. Z 24 .. Z Z4 .. 2 2 .... Z 24 .. 2 
'UJLIC "'77 ..,77 4577 1714. ZI7Z9 ZUll 
.ELIGIDUS 5134 lUU ... " "51' ..,,, 45" 
HOTEL-I'IOTEL 1 .. 57 1 .. 57 1 .. 57 41112 '''''' 7Zt4Z 
"ISCELUNEOUS 391"" 313Zn 411771 UUZ, 44Z534 441 .... 

--------- -----.-- --------- ------- --------- -------TOTAL Z ..... 93' UU"" Z""51 Z"61.1 31U1IZ UZtZSl 

C ..... E.CI.L CONST.UCTION S'.'T 
.00ITI0NS ANa ALTE •• TIONS 

.ET.IL-wHOLES.LE n.ll 45374 3 .. '" 37911 3U5I 4Z751 
OFFICE IUlLDIH .. U71 31" 7IZZ lZZ.Z 1512Z 15311 
AUTD .E,.n 151Z 123" z .. Zt "U7 62U 74'" WAREHOUSES 2"Ul Z2U7 Z717Z 31 ... 3UZ4 3..,12 
EDUCATIDN I"'" ZIZU 2 .. 16 Z1546 ZZI75 ZZ ... 
HEALTH 741Z. 7."Z 7 .. 436 7.11 .. 791" 77711 
'UILIC 123U "U lZ." 14653 

I .. ". 
lU .. 

.ELIGIOUS ZZ." ZU" Z23." ZZ62S ZZ791 ZZt19 
HaTEL-I'IOTEL 1"'" 1462 .. Z .. .., .. 32.,1 un. 34115 
"ISCELUNEOUS U.,. Z"'" U4" 2"U 31153 5'"'' ------ --------- -------- --------- ------- ----TDTAL ZUI51 U"U 2"'" ZIl .... 311177 3177" 

.ESIDE"TIAL CONSTRUCTION SI.PTI 
.'ART"ENTS 

FIVE O. ..... UNITS 

1-3 STo.nS 11"47 11"'" 115947 lISt47 11'"7 115947 _ O ...... STO.IES 1651Z. lUI .. 1'''74 11172' 17"" 1 ... " THIEE TO 'au. UNITS ZZZIl ZZZIl 3462' ZZ211 ZZZIl ZZZIl 
SI"GLE FAPlILT OET.CNED 7 .. 713Z • Z7Il ... nU .. 97 '35"16 .U62 .... ..Z .. 7. 
OurUleES 1.3175 Z19 .. " 271.n Z .. 39. U"11 ZI ... " ---- --------- ------ --------- -------- -------TOTAL 757UU .77 ... 7 91ZU32 "45Z .. 9113"" "Z'UZ 

waGES' A"NU.L ••• 1,. ... 
AGRICULTURAL 51.736 57.,U ".3" ".26_ "'.17' 53.2Z' 
AG.ICULTU •• ~ SERVICES 2".U" Z".'ZI z ....... 24.767 z~.ln 24.'" 
"INI"' 29.U7 31.1" 31.'71 U.751 32.626 33 .... 2 
CDNST.UCTION 36."S 36.111 36.12' 3 •• UZ U.U' U.1l2 
NoNDU •• ILE ".NU'.CTU.ING Z7.43Z Z7.57S Z7.71l Z7.142 Z7 •• 71 Z ..... 
OU •• ILE PlANU'.CTU.IN' 29.6" 29.7" Z'.737 Zt.765 29.7'7 29.129 
'U.UC UTIUTIES 35."1 36.ZII 36.4U 3'.642 36.'" 31.04' 
WHOLn.U T •• DE 33.'" 33.1" 34.115 3".3" 3 ... '" 3 .... 11 
RETAIL TRADE lZ.44" 12.313 12.31' 12.257 12.191 12.133 
'I"ANCE-INSU •• NCE-.EAL ESTATE 31.471 St. 1 ... 39.'U .... 43 .. 41.11' "l.Ul 
SERVICES ZZ.6n ZZ.'" U.OU U.ZZ' U."17 U.,,, 
GDVE .... I!HT Z4.3I1 24.'" z .... n Z'.19. Z' .... 1 15.7" 

'ftSONAL INCtIRI! ... 1 ..... 
w.aE IUL 4317 .. 7 "51 .. Ul .. 653411 477"" .... 7143 '1131" ".anITT INC .... E 1 ....... 1I .... 4Z7 U ..... 7 ln13ZZ 1l.U72 lZ42 ... 
T •• NS'I!I '.,"ENTS lIU64. 1142'" 1I7 ... n 1115361 1lU211 1161362 
.ESIDENCE .OJUSTPIIHT -lZ657 -1I"Z -1337 -62U -4111 -Z097 
SOCIAL INSU.ANCE ADJUSTPlI!HT ZISU2 ZU3 .. SIZZII ,nlZl 319 .. ' 32146' 
"I!R CA'IT. IHCDPlE U.lI2 U.321 13."" n.nz U.I" U.'" 
TOTAL 'E.SON.L INCOftI! .. 1364Z '29111' 65.1311 .nuz. .. ".n 7 .. 3514 

DUIOGRA'HICS 
,O'UUTION .. U,.7 "72'35 "'1"1 "'1117 .. " ... SllZn 
IIITHS 7'17 7651 7116 7'" IU2 115' 
DEATHS "" ...... "'U "124 ... 11 "" "I'''TION nu - !!!'.- - 6213 "13 '47' 5334 

0.40 



FLATHEAD COUNTY, MONTANA 

(Columbia Falls Aluminum Company Plant Site, Columbia Falls) 





"ASTER HIGH FORECAST FOR .'A05I REGION 7 

19 .. 1911 1912 1983 1984 1915 19 .. 1""1 --------- --------- --------- --------- --------- --------- --------- ---------~LO~ENT:'ERSOHS 
AGUCUL TURAL 13. 135 132 1211 125 123 121 111 
AGRICULTURAL SERVICES H H 44 45 46 U 41 4" 
"INING 21 21 22 22 21 22 22 22 
CONSTRUCTION 794 712 762 733 787 7ID .. 2 670 
NONDURAILE "ANUFACTURING 311 301 3 .. 312 316 325 329 331 
DUIAILE "ANUFACTURING 4161 4224 4231 U55 4115 4313 4306 4324 
PUILIC UTILITIES 1246 1251 1257 1263 12 .. 127.4 1211 1215 
WHOLESALE TIADE 644 647 664 682 712 729 750 763 
RETAIL TIADE 3411 3573 3631 3676 3721 3796 3155 3931 
FINANCf-INSURANCE-REAL ESTATE 653 651 650 653 654 "6 657 151 
SERVICES 2145 2721 2705 2721 2715 2737 2731 2"7 
GOVERN"ENT 3157 4111 4172 4331 4512 4692 481' 5.75 

--------- --------- --------- --------- --------- --------- --------- ---------
TOTAL lInl 11311 11571 11731 1 .. 11 19416 n661 1"21 

MEW C~ERCIAL CONSTRUCTION SQ.FT 
RETAIL-WHOLESALE 26324 375. 375. 23526 .. 521 3967' 57579 44532 
OFFICE lUlL DINGS lU .. 3.4913 lU041 HO 741 741 14' ,.0 
AUTO REPAII 42411 360911 311534 4D .. 41 .. 4. 
WAREHOUSES 121361 221524 337672 4D40" 417466 435914 43"41 4513" 
EDUCATION 942 942 94Z 942 942 942 .42 942 
HEAL TH l ... 3111 lill 311. lll. 311. 3 ... 3 ... 
PUILIC 260 261 260 260 2 .. 2 .. 2 .. 260 
RELIGIOUS 5267 25955 311 .. 11971 75 2211 75 75 
HOTEL-"OTEL 462 462 462 462 462 462 462 462 
.USCELLANEOUS 19519 3125 3125 29.49 71466 4Z105 '1171 47 ... 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL 24554Z tzun U7555 481975 544153 526"5 "U96 549317 

C~ERCIAL CONSTRUCTION S'.FT 
ADDITIONS AND ALTEIATIDNS 

RETAIL-WHOLESALE • • • 561-' 13127 • 1912 1519 
OFFICE IUILDIHGS zo. zao 211 208 2 .. 211 211 ZII 
AUTO REPAIR • • • 0 • • • • WAUNO'ISES • , • • 2S17 • 722 • EDUCAT.ON 627 627 62· U7 2141 627 22" U7 
HEAL TN .17:: 1642 164Z 10:.:2 nln 14597 19513 15123 
PUBLIC H2 4tz 492 492 4311 H2 2U' 4t2 
RELIGIDUS 467 431 42. 501 UI 631 , .. "5 
HOTEL -IIOTEL • • • • 12014 • 6641 • "lSCELLANEOUS • • • 0 • • • • --------- --------- --------- --------- --------- --------- --------- ----~----TOTAL 10959 3411 3312 17637 57717 In41 41291 11657 

IE51DENTIAL CONSTIUCTIDN 5'.FT: 
APAIT"ENT! 

FIVE 01 IIOIE UNITS 
1-3 STDIIES 5515 5515 5515 5515 5515 5515 5515 5515 
4 OR "ORE STOIIES • • • 32231 "115 13115 .U2I 11133 

THIEE TD FOUR UNITS 167 167 167 74145 151934 112OS3 115462 159145 
SINGLE FA"ILY DETACHED 224944 U137 1190 .. 2403121 34791" 4341615 4717"4 nUU5 
DUPLEXES 365 365 365 11532 26236 21n, 1719. 365 

--------- --------- --------- --------- --------- --------- --------- ---------TOTAL UlO62 Z"55 125214 Z5ZUU 3731915 4641514 5117259 54441Z3 

WAGES' ANNUAL •• 0 1.14 • 
AORICULTURAL 46 .57Z 44.121 44.15' 43.1" 43.131 42.711 41.242 41.511 
AGRICULTUIAL SERVICES 42.211 H.214 41.114 4 •• 927 41.211 H.4" 41.451 41.171 
"INING 16.10' 11.67' It.UI 17."6 17.334 16.532 16 .2.1 17.253 
CONSTRUCTION n."z 3 •• 274 3 •• 339 3 •• 557 3 .... 4 31 •• 15 31.251 31.416 
HDNDURAILE "ANUFACTUIING 14.775 15.4.2 15.729 15.743 15."5 15.664 15.761 16.11' 
DURAILE "ANUFACTUIING 27.571 27.61' 27.92' ZI.12' 21.054 21.134 21.244 21.367 
PUILIC UTILITIES 3D.'" 31.311 31.7" 31."0 31. 926 n.'14 32.137 32.473 
WHOLESALE TRADE 23.341 24.166 24.531 2'.715 25.073 25.24. 25.511 25 .• 17 
RETAIL TIADE 13.105 12.714 12.67D 12.661 12.592 12.555 12.4" 12.3" 
FINANCE-INSURANCE-lEAL ESTATE 26.931 21.nl 2'.302 29."" 2'.157 29 •• 47 3I.2tz 31.253 
SEIVICES 17 .394 17.154 17.961 17.96ft 11.15' 11 •• 44 1'.112 11.367 
GOVERN"ENT 17.'47 II.ZlI 11.474 11. 7ft 3 1t.116 19.293 19.574 19 .... 

PERSONAL INCOftE ... 1914 • 
WAGE BILL 317161 394315 411161 415359 .. ".7 42215. 411161 437471 
PROPEITY INCD"E 11U22 125517 134257 UZ635 152015 162711 17313Z 116663 
TIANSFEI "A~ENTS '6651 "551 112051 114664 U7221 11.276 113727 U6UI 
RESIDENCE ADJU5T"ENT 2OS96 2U59 26057 25621 25117 Z5I79 26444 21.43 
SOCIAL INSURANCE ADJUST"ENT 23436 24139 24747 25379 25'" Z6741 27577 21ZI1 
PER CAPITA INCO"E 11.141 11.335 11.513 11. 511 11.615 11.925 12.'33 12.267 
TOTAL PERSONAL INCIIPIE 597612 62un 611614 un .. "lUI 694275 71SZI1 74154. 

DEMGIlAPNICS 

POPULATlDN 53643 54714 555U 56374 57177 Sl2Z1 59445 61371 
In 141 161 175 III 914 'Z4 93. 

IIITHS 502 51Z 52. 521 536 546 557 "6 
DEATHS 613 725 471 505 450 6 .. 151 553 
"IUATlON 

D.41 



NASTII NIGH fORECAST FOR .'ADSI REGION.7 

19 •• 19 .. 19 .. 1"1 1992 nn 19 •• 1995 

--------- --------- --------- --------- --------- --------- --------- ---------~lO'"ENT.'ERSONS 
AGRICULTURAL 11' III 11. U. 1 .. U. liZ 1 .. 
AGRICULTURAL SERVICES 51 '2 53 " " 51 " 61 
IUNINO 2Z Zl Z1 Zl Z1 Z1 Z1 21 
CONSTRUCTION ". 651 643 616 610 627 U. 6Zl 
NONDURA.LE MANUfACTURING III llZ l33 III ll' l36 33. 336 
DURA.LE MANUfACTURING 434. 43 •• U15 U'l . ... ."Z '.11 U7l 
'U.LIC UTILITIES 1U1 1297 llOl 13" 1315 1321 1326 1112 
WHOLESALE TUDE 77' 79Z 115 &2a u. .47 157 167 
RETAIL TUDE 41 .. '''Z '111 .267 4l" '457 4561 .67Z 
FINANCE-INSURANCE-REAL ESTATE ... .. Z 66'1 66' .. 7 6n 671 67l 
SERVICES 27 .. Z717 2711 2616 2714 2733 Z735 2736 
GOVERN"ENT 'Z7. "' .. "" '937 6175 "ZZ "" 6tU 

--------- -------- --------- --------- --------- --------- --------- ---------TOTAL ZOZSI 21'" Z .... Z1219 Z17l1 ZZ147 ZZ5l. ZlI'" 
NEW COMHERCIAL CONSTRUCTION se.fT 

RETAIL-WHOLESALE '43" 7157' ''''IZ ..... 4315' 71'" , .. U .. SZl 
OFFICE .UILDINGS "'. "'. "'. 740 "'. 741 741 740 
AUTO IE'AlR •• .. "I " "I .. "I .. 
WAREHOUSES .. Z". 41"" 43Z"5I 4l90.Z 4.IZIZ '31.15 4Z .... 436.23 
EDUCATION .41 94Z 94Z 9U '41 94Z '41 '4Z 
HuLTN 311. 311. 3 ... 3 .. 8 311. 311. S'" 3110 
'U.L1C zn zn z .. zn 2 .. 2 .. Z" zn 
UUGIOUS 75 7' 75 75 75 75 75 7' NOTEL-HOTEL '61 '61 '61 '61 .12 "Z 462 '12 IUSCELLANEOUS .723. 75U6 57." 4611Z "'''Z 75n. "u. UZlZ 

--------- --------- --------- --------- --------- --------- -------- --------TOTAL '''''3 "21" 553311 53""4 'US7I 51211" 55411. '41347 
C~ERCIAL CONSTRUCTION se.fT 
ADDITIONS AND ALTERATIONS 

RETAIL-WHOLESALE 3774 1U'3 Zl" 140" zn7 11'35 Z6I2 1747 
OfFICE IUILDINGS ZII ZII ZII zn ZII ZII ZII ZII 
AUTO IE'UR • • • 0 • • • • WARENOUSES • 361S • • • 4116 917 0 
EDUCATION 627 2564 627 627 627 UU 627 627 
HEAL TN 14'" ZZ19' 1"" U551 unz znn lUll UZZ' 
'UILIC 49Z .... 492 492 49Z "35 49Z 49Z 
RELIGIOUS 712 77. 771 7U 766 ... IU .U 
HOTEL-IIOTEL • 11721 424Z 0 • II91Z 551" 1U. 
"ISCELUNEDUS • • • • 0 • I • --------- --------- --------- --------- --------- -------- -------- ------TOTAL 2176. 5745" Z5"'" 17124 l'Z15 '''114 27"97 1.19. 

IESIDENTIAL CONSTRUCTION se.PT' 
A"RTMENTS 

FIVE DR HORE UNITS 
1-3 STORIES 5515 5515 ,,., 

'51' 55., 5515 55., ,,., 
• OR HORE 'TORIES I.". 71277 "2OS 37655 .... 2325' 23Z"" lUll 

THREE TO FOUR UNITS 122151 641 .. 3'" 167 167 167 1.7 167 
SINGLE FAMILY DETACHED '214312 '17141' ,,"un ,..1116 4173943 "' .. "". "'''9215 U7lZ .. 

OU'LEXES 3., 365 365 3., 3" 365 365 3" 
--------- --------- --------- --------- --------- --------- --------- ---------TOTAL "'21111 5n2531 ""1932 393 .... 41 .. 711 4617.21 457 ... 7 'ZI.l45 

WAGES' ANNUAL ••• 1.14 • 
sa •• " sa.5" 3I.IU AGRICULTURAL ... ". .... 23 39.1" 39.433 37."Z 

AGRICULTURAL SERVICES 41.UI U.IZ' .... 77 ".673 ".736 ••• 715 ".61' ... , .. 
"INING 17 •• 33 1'.79' n.,.1 ZO •• 6I 21 .... 22.611 23 .... Z,. D71 
CONSTRUCTION 31.'" n.l5z 32.12' 32.19Z 32.ns 32.'" 32.617 3Z.751 
NONDURAILE MANUfACTURING 16.415 U.741 17.11Z 17 •• 41 17.731 1I.I7Z II.""" 11.121 
DURA.LE MANUFACTUIING ZI.43' 21.'15 ZI."Z ZI.73Z 2I.7IZ Z'.I47 Z'.912 ZI.'" 
'U.LIC UTILITIES 32.761 33. a79 33.'12 33.711 33 .... 34.310 34.627 34."1 
WHOLESALE TRADE 26.'U ZI ... 3 Z7 .• 77 Z7.142 ZI.1II ZI.77' 29.255 29.7Z1 
RETAIL TRADE 12.301 12.Z12 12.11' 12.035 11.'" 11 .... 11.'19 11.741 
FINANCE-INSURANCE-REAL ESTATE 32.2" 33.171 34.153 34 .... 3'.7Z' 36.67Z 37.661 3'.ua 
SERVICES 11.n. 11."7 n.n. 19.395 19.'" 19."" ZO.Z45 ZO.54' 
GOVERHHENT 21.1" 21.443 Z'.7"1 21.843 21.35' Zl ... l 21."1 zZ.zn 

'ERSONAL INCOME .11 1914. 
WAGE ItLL '''739'' .,. ... .... 11 47"'Z .,U.1 SIn .. 511991 ,nul 
'RO'ERrY INC.,..E zn, .. 215191 23275. Z' .. 11 27.711 Z'Z771 317146 3.san 
TRANSfER 'ATHENTS 119611 12zn. 1ZUIl 129707 IUll5 13"ZZ 141775 144712 
RESIDENCE ADJUSTMENT znll 31'" 32311 un7 3"'21 SU12 37.,. 39433 
SOCIAL INSURANCE ADJUSTMENT Z9IZZ Z .... 3 .. 21 314'Z 32Z" 3321l 34135 U ... 
'ER CA'ITA INC.,..E 12.524 12."4 13."3 13.373 13.717 14.1" 1'.'35 14.142 
TOTAL 'IISDHAL INC.,..E 767 ... 7".1. .2971. .62'" .... ., nlln 91.51 • lIUU7 

DI!JIII""NICS 
'O'UUTlOll U32S 62357 u.n "492 65"Z 66731 '''21 "U1 
IIITNS ". '71 ... 1107 1125 11 .. n •• 11." DEATHS '75 '15 

,,, .. , U • 617 U. ... 
MI .. ATlOR '73 .... ... 671 661 751 769 771 

0.42 



"ASTER HIGH FORECAST FOR .,ADSI REG tON 7 

1'" 1"7 1'" 1999 21 .. nil 

--------- --------- ------_ .... --------- --------- ---------E~LOYftENT"ERSONS 
AGRICULTURAL 9. " '4 U 91 .. 
AGRICULTURAL SERVICES 63 U 66 6. 7a 73 
"rNING 21 21 21 21 21 21 
CONSTRUCTION 621 621 623 626 631 637 
NONOURAILE "ANUFACTURING 3H 331 3'8 342 Sit" 3'" DURABLE "ANUFACTURING 4113 4'63 4825 4195 4976 5069 
PUBLIC UTILITIES llli 13U 1351 1357 1363 1369 
WHOLESALE TRAOE In IU 905 '21 937 955 
RETAIL TRADE "19 4.11 5 .. 0 5177 5322 '413 FINANCE-INSURANCE-REAL ESTHE 671 613 "0 69' , .. 71Z 
SERVICES zn7 278" zall 21 .. Z9Z5 2969 
GDVERN"ENT 72Z" 7513 1113 IlZ' 1451 171. 

--------- --------- --------- --------- --------- ---------TOUL Z3"" Z"131 2"601 Z'ZlZ Z513' ZUIl 

NEW CO,,"ERCIAL CONSTRUCTION SQ.FT 
RETAIL-WHOLESALE 55"6 ""I" 595:5 71711 11"2 1""2 OFFICE IUILDINGS ,." 74D HO 740 74. '4' AUTO REPAIR U .. U 41 <to 41 
WAREHOUSES ""1711 ""456 "'S4 lIt ",.61 "5530' ""U5" EDUCATION '''2 942 '''2 '''2 '''2 '42 HEAL TH 31 .. 31 .. 3UO 3 .. ' 3 ... 31 •• 
'UIL1C Z" 26D 260 Z" 2U Z" 
RELIOIOUS 75 672 75 75 75 75 
HOTEL-MTEL 462 462 4U 462 462 "U 
"lSCELLANEDUS ""61 "' .. " 64216 10775 11.7" -·1"2" 

--------- --------- --------- --------- --------- ---------TOUL 561"" 559116 ".61' 63175. U.".3 625519 

COMPIERCIAL CONSTRUCTION S'.PT 
ADDITIONS AND ~LTERATIDNS 

RETAIL-WHOLESALE 51 .. 1123 Ull Ull 75 .. 5591 
OPFICE IUILDINGS 21t ZIO Z .. 2 .. 210 Zit 
AUTO REPAIR • • • • • • WAREHOUSES 1.'. , 2417 '342 "" ,n, 
EDUCATION 627 627 627 39 •• .19. .426 
HEALTH I.". 11"6 15216 11919 1.". 11521 
PUILIC 1'71 .92 I ... 35'" 377. Z"1 
RELIGIOUS In ... 83D .. I ." ... 
HOTEL-MTEl .15Z • 53ft7 lZIS3 15321 1."1 
"ISCElLANEOUS • I • • , , 

--------- -------- --------- --------- --------- ---------TOTAL 211" 15". 32915 '31'. 5.71. 53"6 

RESIDENTIAL CONSTRUCTION St.PT' 
APARTPlENTS 

FIVE OR "ORE UNITS 
1-3 STORIES "15 "15 5515 "15 ".5 "15 ~ OR PlGRE STORIES • • 2'''~ 2'31' 12 ... , 

THREE TO FOUR UNITS 167 167 167 167 167 167 
SINGLE F,"ILY DETACHED .11"" 'Z16237 "'0159 6176012 6n6ln 57731." 
DU'LEXES 365 365 365 365 365 3U 

--------- --------- --------- -.------- --------- ---------TOTAL Ul2117 5IUlI" .. 31931 62175 .. 603,.". '7792U 

WAGES' AHNUAL •• , I •••• 
AGRICULTURAL 31 .35. 37.'''' 16.751 36 •• " u.n. 35.972 
AGRICULTURAL SERVICES .'.4'. 40.'" toD.'" ~'.64Z .'.U7 "'.U7 
"INING 26.126 26.1" 27.697 21.."0 29."6 30.Z'1 
CONSTRUCTIOH 32.121 3Z. "7 33.062 33.155 33.2 •• 33.292 
HONDURAILE "ANUPACTURING 19.140 19.3 •• 19.'" 19.197 20.160 20.3'" 
DURAILE "ANUFACTURING 29.051 Z'.'" n.l'" Z9.191 29.Z31 29.Z19 
PUBLIC UTILITIES 35.Z31 35.457 35.'11 3'.'" 36.12' 36.331 
WHOLESALE TRAOE 31 .... 3'.452 30.769 31. 'II 31.~'Z 31.'" 
RET AI L TRADE 11.675 11.U~ 11.571 11.521 11.4" 11.421 
FINAHCE-INSURANCE-REAL ESTATE 39.3" ..... 2 ~'.7H "1.33. 42 .... 42.'33 
SERVICES ZO.771 ZO .• Il Z1.194 21.391 Z1.'01 21.7" 
GOVERMEHT Z2.U2 ZZ.951 23.216 Z3.U' 23.'" 2 •• 319 

'ERSONAL INC~E ... 19 ••• 
WAGE IILL 5.'937 'U.5. '''051 '9655Z 615161 63"'''1 PROPERTY INC~E 37Z71l ""351 ~l92Z" 477~n 519." 566217 
TRAHSFER PA,"ENTS 14.7.' 15Z931 1S7363 161.7, 166772 171."1 
RESIDENCE AOJUST"!NT ~'751 41772 42173 4l92Z ""'3 4 .... 
SOCIAL IHSURANCE ADJUST"ENT 36177 HOIl 31151 39277 ""'39 u", 
'ER CAPITA INC~! 15.Z51 1'.702 16 .110 16.6 •• 17.Z39 17.113 
TOTAL 'EltSONAL INC~E 11731.1 112,",25 1l.IlH 12 ..... 13""11 1377"7 

DSIOOIU'HICS 
POPI'LATION 7un 7161. 7Z"3 7.3.' 757.4 77311 
IIRINS 1115 llZ6 1149 1172 1197 1223 
DEATHS 661 673 616 ". 713 727 
"IGRATIOH 792 ". ." 919 ". 1111 

0.43 



"ASTER LOW FORECAST ~o. I'ADSI REGION 

19 .. 1911 191Z 19., UU 1915 1916 1917 
--------- --------- --------- --------- --------- --------- --------- ---------~LO~ENT:'ERSOMS 

AGIlCULTUUL 131 135 132 lZ1 125 117 114 11Z AGRICULTURAL SERVICES H 43 U 45 .. 43 .. 4 '" lUNING 21 ZI Z2 ZZ Zl Z2 Z2 21 CONSTRUCTION 794 782 762 733 707 567 ". '43 NONDUIIA.LE "ANUFACTUIIING 311 loa 30t HZ 316 21"2 215 ZU DURAILE "ANUFACTUIIING 41 .. 4224 4Z1' "I" 4115 2105 2092 zlla PUILIC UTILITIES IH6 1251 lZ57 1263 1261 1Z73 lZ7. lZ85 WHOLESALE TUDE 644 "'7 .. 4 68Z 702 709 721 741 IIETAIl TltADE lUI 1573 3631 3676 37Z. 35tZ lHI 3711 FINANCE-INSUIIANCE-IIEAL ESTATE 651 651 651 653 "4 621 621 622 SEIIVICES 21'" 2721 Z705 Z721 Z71S 2667 Z". ZUi GOVEIIN"ENT 3U7 Ull 417Z .31. 4512 4 .. Z 4." 5175 
--------- --------- --------- --------- --------- --------- --------- ---------TOTAL lin. lU76 1157. 11731 11911 16.91 1 .. 13 17115 

NEW C~EIICIAL CONSTRUCTION S' .I'T 
lET AIL-WHOLESALE 26324 3750 3751 ZHZ6 .. 521 nn. 47111 17116 OFFICE IUILDINGS 11101 3unl 16214. 740 "'I 741 741 740 AUTO IIE"UII "Z411 , .... 1 11151 .. 4' .. I 'II U ... 
WAUNOUSES lZ11U ZZISZ4 lJ7nZ .. U.,7 .. In .. OU"14 511291 .. ,Z .. 11 
EDUCATION 94Z t4Z t4Z 942 94Z '42 t4Z '42 
HEALTH 11 .. 31 .. 31 .. 11 .. 31 .. 31 .. 11 .. sa .. 
"UILIC 2 .. 2 .. Z .. Z" Z" 2 .. 261 2 .. 
RELIGIOUS 5267 2595S 31119 11911 75 2276 75 75 
HOTEL -ftDTEL 412 462 462 "62 46Z UZ 462 462 
"ISCEL LANEOUS 19519 3125 3125 u,n 704 .. 421" 47741 37167 

--------- --------- --------- --------- --------- --------- -------- ---------TOTAL 245542 '247U U7555 411975 544153 521 .. 5 4I2S" 4IS"4 

CDftftERCIAL CONSTRUCTION S'.~ 
ADDITIONS AND ALTEIIATIONS 

U127 "25 lETAIL-WHOLESALE • I , 5614 I 1356 
OFFICE IUILDINGS ZII ZII ZII 208 2 .. Z .. 211 no 
AUTO IlEPAll I I I 0 0 I 0 • WAIlEHOUSn , I 0 0 2517 0 , • EDUCATION 627 127 627 427 2141 627 2127 627 
HEAL TH .172 1642 U4Z 11132 21115 14597 lUU 15121 
"UILIC 492 49Z 492 492 4311 -'2 2326 492 
IIELIGIOUS 467 411 420 511 UI Ul '" 672 
HOTEL-ftDTI!L , , 0 0 lZ114 0 U. • "ISCELLANEOUS I 0 , 0 0 0 , • 

--------- -------- --------- --------- --------- --------- --------- ------
TOTAL 1195. S4U nl2 17637 57717 16541 SUit 11471 

IIESIDENTIAL CONSTRUCTION U.FT· 
A"UT"ENTS 

FIVE 011 ftDRE UNITS 
1-1 STOllIES 5,., 5515 5515 5,.5 "., ".5 55., 55.5 
" DR ftDlE STORIES I • , 32231 6911' 1S191 91661 91 .. 1 

THREE TO FOUl UNITS 167 167 167 74145 151934 1 .. 77. 173491 151924 
SINGLE FA"ILY DETACHED Z2 ... 44 21137 II"" Z403121 3479156 4335577 4731279 51426S1 
DUPLEXES 115 S65 365 11532 26236 2"55 " .. 165 -------. -------- -------- -------- --------- --------- --------- ---------TOTAL 2U'U 29955 IZSZI4 Z5266Z7 373 It 15 4nZ794 5IU.U 53925U 

WAGES' ANNUAL ,., 1'14 • 
AGIlICULTURAL .... 572 410.121 44.151 4S .• "4 4S.UI 4Z.711 42.242 41.5.1 
AGIIICULTUIAL SElVICES 42.Z.1 41.214 '''.714 40.927 41.211 41 ...... 41.451 41.171 
"INING 16.1" 11.676 19.101 17.94' 17.334 16.532 16.291 17.Z53 
CONSTIIUCTION U."2 31.274 30 .339 U.S57 SI .• '4 U.oa5 31.251 11.416 
NONDURAILE "A"UPACTUIIING 14.775 15.412 15.7U 15.743 15.695 15.6'- 15.761 16.119 
OUlAILE "ANUFACTURING 27.571 27.619 27.929 25.1Z9 21.054 21.U4 2 •• 244 21.167 
"UILIC UTILITIES 31.94' 31.111 31.760 31. ,..0 11.926 31.914 lZ.U7 lZ.Ul 
WHOLESALE TUDE Zl.341 24.166 24.531 24.715 25.07] 25.244 25.511 25. tl7 
RETAIL TUDE U.l" 12.714 12."0 12."1 12.59Z 12.555 12.4" 12.119 
FINANCE-INSURANCE-REAL ESTATE 26.931 21.701 U.ll2 29.51" 29.157 29.9"7 so .2tZ 31.253 
SEIIVICES 17 .394 17.154 17.961 17."" 11.'" 11.144 11.112 1I.S67 
GOVEIIN"ENT 17.947 11.211 11.474 11.74S u.u. 19.ZU 19.574 19.1" 

"OSONAL INCME ... 1914 • 
WAGE IILL 317161 S94315 4U061 405359 4 .... 7 S4U76 S55S77 SUtZ1 
"ROPElln INCME 116622 125517 134257 142615 152015 15512S 166511 171937 
TRANSFEl "A,"ENTS '''51 "551 102051 114664 117221 l"IU 1 ...... 112454 
RESIDENCE ADJU5T"EMT 21596 24759 26057 25621 25117 257U 25613 27234 
SOCIAL INSURANCE ADJUST"EMT 23436 2413. 24747 25379 25 ... 2 ..... 26517 27261 
PEl CA"ITA INCO"E 11.141 11.335 11.513 11.581 11.615 10 .519 11."2 I1.Z60 
TOTAL "OSONAL INCME 597612 62U73 U .. 14 '529" .. lUI U4215 U1547 155271 

DEJIOIIIIAPMICS 

54714 5!5ZS 5U74 57177 " .. S '7UI 5IIt5 
"OPuun .... 5StU 161 175 III .. 1 I .. 911 

131 I ... 537 54. IIlTHS 511 521 521 536 544 
DEATHS 512 

71' 471 505 ..,. 4" -Ust 527 
"IOItATION ilS 

0.44 



~L~eNT'PeRSONS 
AGaICULTUIAL 
AaalCULTUlaL SIIVICIS 
"INING 
CIItISTIUCTION 
NONDUIAILE "'NUpaCTUIING 
DUlalLE "'NUP'CTUIING 
PUILIC UTILITIES 
.... OLESALE TIADI 
IETUL TRADE 
FINaNCE-INSUlaNCE-IEaL ESTaTE 
SeRVICES 
GOVP""ENT 

TOTAL 

NEW CDftftEICIAL CONSTIUCTION SI.PT 
IETAIL-wMOLESaLE 
opprc! IUILDINGS 
AUTO ItI"UI 
.,aIEHOUSES 
EDUCATION 
NULTN 
PUIUC 
IEUGIDUS 
HOTEL-ItOTEL 
"JSCILLANEOUS 

TOTAL 
CDftfteRCIAL CIItISTIUCTION S4.PT 
ADDITllItIS aND 'LTElaTIONS 

IETaIL-wHOLISALI 
OFFICE IUILDINGS 
auTO IE,.II 
.,aleNOUSIS 
IDUCATlIItI 
NULTN 
PUIUC 
IELIGIOUS 
NOTEL -ftOTEL 
"ISCILLaNIOUS 

TOTAL 
IISIDeNTlaL CONSTIUCTIDN SI.PT' 

.,al,"IMTS 
FI'I II ftOlE UNITS 

1-3 STOIIIS 
4 01 ftOll STOIIES 

THill TO FOUl UNITS 
SINGLE Fa"ILY DETaCNED 

DUPLDES 

TOTAL 

WAGIS' aNNuaL •• , 1"4 • 
'GlICULTUIAL 
AGllCULTUlaL SIIVICES 
"INING 
COHSTIUCTIIIM 
NONDUlalLE ",NUFaCTUIING 
DUlalLE MaNUF,CTUIING 
PUILIC UTILITIES 
WHOLESALE TIADE 
RETAIL TIADE 
PINaNCE-INSUlaNCE-IUL ISTaTI 
SPVlCES 
lD.eRlIHINT 

PPllltlaL INCOMI ••• 1"4 • 
WAGE IILL 
PROPeRTY INC,"E 
TlaNSPeR raYMENTS 
IESIDINCI aDJUST"eNT 
SOCIaL INSUlaNCI aDJUS'"IMT 
PeR CApn, INCOM 
TOTAL PIlSONaL INC ... I 

D8IOGI"NICI 
"puun. 
IIITHS 
DIUHS 
"IGlAnDH 

MaSTEl Law FOIECAST FOI IPADSI lEGION 7 

19 •• 

111 
H 
21 

537 
ZI7 

un 
1291 ". 17 .. 
12' 

ZU' 
'27' 

17'Z. 

3"" 741 4' "12664 
.4Z 

SU. 
Z" 

7S 
462 

411" 

'''U4 

312. 
Z .. , 
• 127 

1"'" 492 
"Z , 
• 2.". 

"., .nzz 
11"41 

'1757Z7 

u, ------
'UUU . ,.". 

41.1Z1 
17.nl 
31 •• .., 
16.U' 
Z'.'14 
3Z.7U 
26.4'1 
12.111 
3Z.Z" 
1 •• 13. 
ZI.l.., 

3131., 
192'" 
11'41' 2.,,, 
27'" 

11.53' 
6IZZS4 

"141 
917 
IS' sa. 

19" 

117 .. 
21 ,n 

ZI' 
21" 
129' 

771 
3 ... 

627 
Z64' ,." 

17.61 

"15' ,.. 
41 

41.,,, 
.. Z 

sail 
Z" 7S 
462 

'1641 , ... ,,, 
11'71 zn , 

327 • 
ZZ .. 

2219. 
4'" 757 

116 .. , 
"13' 

"., 7Z179 
UU' 

'IU"4 

1" 
'Z7.ZI1 

.. .... n 
41.'Z' 
1'.7" 
31.15Z 
16.7" 
Z •• '15 
n .• " 
26.'U 
lZ.21Z 
SS.l71 
1'."7 
11 .... 1 

saUIl 
117Z11 
11 .. " U.26 
Z.7U 

11.'Z' nuu 

"I" "4 " .. '" 

D.45 

19" 

In ". U 
531 
Z" 

U15 u,z 
'14 

st" 
UI 

z'u ,n. 
1.21. 

'Z,,7 
741 

41 ..... " 
'''1 

UII 
Z" n 
.12 

54775 

n16" 

1916 
Z" I • 127 

1"" 49Z 

'" 4171 • 
zn.7 

"., 
"431 

1146 

"'''''Z 
1" 

",nu. 

st .• " 
41.'77 
19 .... 
lI.IZ" 
17.11Z 
Z'."Z n.4Iz 
Z7."77 
lZ.11' 
14.US u.n. 
ZI.741 

39477' 
223U' 
lZ1 .... 
31611 n,,, 

12.12' 
7"1"11 

UZU "1 57 .. 

'" 

19.1 

103 
51 
Zl 

526 
2" 

ZZll 
130. 7" 
"155 

UZ 
un 
59S7 

11"1 

41"4 
74' 

41 
41UU 

'42 sail 
Z" 75 
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Appendix B 

DECISION ANALYSIS MODEL DOCUMENTATION 

The Decision Analysis Model (DAM) simulates the effects of different resource 
and rate decisions by forecasting loads including aluminum smelter load for 
each plant. acqu1r1ng resources, operating the electrical system, and 
calculating costs, ensuing rates, BPA finances, and net economic benefits. 

In simulating the effect of resource and rate decisions the model explicitly 
handles risk by introducing randomness through several variables. Randomness 
enters through load forecasts, unscheduled resource termination, the amount of 
water available each year, aluminum price, and smelter production costs. 

The Model Period is the entire period under consideration--currently the 
period through 2015. The Planning Period is an artifact of the model. It is 
the rolling 7-year period for which loads are forecast and resource decisions 
are made. The aluminum Direct Service Industries (DSI) sector has a rolling 
10-year planning period for decisions regarding smelter capacity changes and 
modernization. 

The DAM cycles through the model period on an annual basis. For each year of 
the model period, a rolling forecast is made (for the 7-year and 10-year 
planning periods), the system is operated, rates and costs calculated, and 
resources acquired to meet the load, if necessary. Each pass through the 
entire model period is one game. Each game utilizes a new random selection of 
values for those variables which are uncertain. Usually several games are run 
(50 or more) to ensure that a wide range of uncertainty is modeled, and the 
probability of different outcomes can be determined. Single games may also be 
run, or single values for the random variables can be entered, depending on 
how the model is to be used. 

The model is capable of producing tables, histograms, expected values, and the 
variance of the principal variables. Outputs include net benefits, costs, 
rates, fund balances, resource scheduling, loads, and markets served. These 
are calculated in the modules discussed next. 

The Load Forecasting Module forecasts loads to be served with resources 
acquired in the Resource Analysis Module. System expansion and operations to 
meet these loads are cos ted out and the rate effects calculated in the 
Finances and Rates Module. The Net Benefits Module estimates the net economic 
benefits of resource decisions. 

B.l LOAD FORECASTING MODULE 

B.l.l Overview 

The Load Forecasting Module (LFM) forecasts loads using simple equations that 
include a starting load value, predetermined expected growth rates, price 
elasticities, and a randomness component. During each operating year 
simulated by the model, loads are forecast for a subsequent period of years 
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(the planning period) corresponding to the longest lead time required to bring 
a resource on line. The LFM also determines the realized load for the current 
operating year. The discussion distinguishes between forecast and realized 
loads. 

Loads are calculated for seven rate-oriented customer classes. They are: IOU 
exchange loads, IOU nonexchange loads, public exchange loads, public 
nonexchange loads, DSI aluminum loads, DSI nonaluminum loads, and other BPA 
priority firm loads. The LFM uses identical methodology to forecast loads for 
each class. The following discussion applies to all load classes except the 
aluminum DSI loads which are forecast somewhat differently and are discussed 
separately. 

The input values and parameters of the LFM are calibrated to be consistent 
with BPA's 1986 long-term load forecast. Load forecasting equations are 
actually used twice. The first use is to make a planning period forecast that 
includes inertia and projected rate effects, but no random disturbances. 
Rates for the operating year are then derived by costing out the resources 
used to meet the planning period forecast. During the next pass, loads for 
the operating year are determined based on the new rates and a random 
disturbance. This results in a realized load to be used later in the System 
Operation Activity of the Resource Analysis Module. 

The inertial component of the forecast depends on a user-specified long-term 
expected growth rate and current growth rates. In the first year of the 
forecast, the long-term expected growth rate is applied to the base year 
load. These values are inputs to the model. Thereafter, the expected growth 
rate for the next time period varies directly with the growth rate of the 
current time period; in other words, loads increase generally along a path 
predicted by the long-term expected growth rate. Deviation occurs because the 
most recently experienced growth rates will act either to brake or accelerate 
the long-term growth rate. 

Randomness is introduced through the growth rate, which for any time period is 
distributed normally. The mean of the distribution is the expected growth 
rate--the inertial component discussed above. Each model game selects a 
growth rate from the distribution according to the probabilities assigned to 
each possible value. Thus, the inertial component is adjusted by random 
deviations from its expected value. This explicitly introduces a form of 
uncertainty. 

Price effects then act on the growth rate. Price elasticity information is 
applied to reflect how loads would respond to changes in relative prices. To 
be precise, it is the perceived price, not the actual price, that influences 
the loads. Discrepancies between perceived and actual prices occur because of 
a lag between actual price changes and recognition of those changes. 

In short, loads proceed along a long-term expected growth path. Their rate of 
growth tends to increase (decrease) when the most recently experienced growth 
rates exceed (fall short of) the long-term rate. The resulting load is then 
subjected to a random adjustment. Finally, relatively higher or lower 
perceived price changes dampen or accelerate that growth rate. 
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B.l.2 The Mechanics 

Forecasted loads for any given year are a function of the previous year's 
load, a long-term expected growth rate, the current growth rate, an 
uncertainty coefficient, the perceived price, the previous year's perceived 
price, a reference price, a lag coefficient, and a price elasticity variable. 

where Lt = Forecast load for year t 
Lt-l = Forecast load for year t-l 
G' = Long-term expected growth rate 
Gt = Growth rate year t 
U = Uncertainty coefficient 
Pt = Perceived price in year t 
Pt-l = Perceived price year t-l 
P' = Reference price 
C = Lag coefficient 
E = Price elasticity of demand 

Equation (1) is a functional description of the variables used in the load 
forecasting process. The equations that follow define the process. 

The expected growth rate, E(Gt ), is calculated annually and may therefore be 
viewed as a l-year forecast. The expected growth rate influences both 
forecast loads and realized loads. It is derived by: 

(5) E(G t ) = G' * (1 - U) + Gt-l * U 

where E(Gt ) = Expected growth rate in year t 
and Gt-l = The previous year's (t-1) growth rate 

The long-term expected growth rate is user-specified, and may be derived from 
the expected load growth rate of BPA's long-term forecast. The uncertainty 
coefficient (U) is also user-specified. As it increases, the variance of the 
long-term loads increases. It is typically set so that the histogram of year 
2005 loads produced by the model is consistent with a probability distribution 
of loads obtained from another source--in this case, the 1985 load forecast. 
Note that the expected growth rate E(Gt ) converges more rapidly on the 
long-term expected growth rate (G') when U approaches zero. 

The reference load--that is, the load forecast without price effects--is 
calculated by equation (4). 

For load forecasts, Gt equals E(Gt ); no random disturbances occur. In 
determining realized or operating year loads the growth rate (G t ) is a 
random variable. It is distributed normally with a mean equal to the expected 
growth rate and a standard deviation, sigma, equal to the l-year standard 
deviation in load growth. The value of sigma is user-specified; as it 
increases, the variability of Gt increases. 
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The reference loads are then adjusted for perceived price effects. The 
perceived price (P t ) is determined by the model. It represents the price 
that each class "sees" as the price it faces, not the actual price to be 
paid. It is determined by a weighted average of the actual price and the 
previous year's perceived price (Pt-l). The calculation is algebraically 
equivalent to (3). 

(3) Pt = Pt-l * (i-C) + Pat * C 

where Pat 
C 

= Actual price (determined by the rates module) 
= A lag coefficient (C is between zero and one) 

The lag coefficient influences how quickly price changes will be perceived and 
result in actual changes in loads. The user specifies the value of C; 
ideally, it should match historically observed lags. A value of one indicates 
an instantaneous response to actual price changes. Conversely, a value of 
zero indicates no response to actual price changes. 

The reference load and price effects combine to produce actual loads. 

where L ' t = Reference load for year t 

Equation (2) shows that the reference load is adjusted by accounting for price 
effects. The price elasticity of demand (E) expresses the percent change in 
quantity demanded, given a one percent change in price. Used in an 
exponential equation such as (2), E is expressed as its actual estimated 
value, input by the user. 

Since (E) is a negative value, note that when perceived prices exceed a 
reference price the effect is to diminish loads from the reference load. The 
reference price, like the price elasticity, is specified by the user. It 
should be consistent with the price(s) used to calculate the reference 
long-term growth rate. 

The forecasted loads for each customer class are used in the Resource Analysis 
Module (RAM) to determine what resources must be acquired to meet load in the 
planning period. 

B • 1. 3 DS I Loads 

In the aluminum DSI sector loads are forecast for each smelter over a rolling 
ten-year planning period. The forecasts consist of a long-run capital 
investment decision that results in a projected capacity value for each 
smelter. The capacity determination is a two part procedure. In the first 
part total production costs are compared to the market price of aluminum. If 
the present value of costs is less than the present value of revenues over 
that period the smelter is assumed to remain in operation. 
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The market price of aluminum is an expected value forecast in which the 
expected current price is a function of past prices, the long run expected 
price, and a randomness component. As in the rest of the model, quarterly 
information is aggregated into annual values. In the case of the expected 
aluminum price, the previous two quarters' values are weighted by the long run 
expected aluminum price to produce the expected quarterly price. By adjusting 
the weights on these parameters, any desired distribution of prices may be 
obtained. 

The production costs, which are compared to the expected aluminum price, are 
input from a set of production cost forecasts developed for BPA for each 
smelter. (Because of proprietary information, actual data on each smelter's 
costs are not available.) 

If expected long run prices exceed the costs of production for a smelter it is 
assumed to remain in operation. The model next determines whether an 
investment in either of two levels of modernization would increase the 
profitability of operations over the long term. The specified levels of 
investment lower production costs, thereby increasing the level of 
profitability. A case is also available in which there is no investment in 
modernization and production costs remain the same. The model chooses either 
level of modernization, or no modernization, on the basis of which maximizes 
the level of profitability for each smelter. If the forecast production costs 
exceed the expected aluminum price over the 10-year planning period the 
smelter is closed. Regardless of the level of investment selected, the 
outcome is a capacity value for each smelter for the planning period. The 
model assumes that three-fourths of the capacity value is a firm load to be 
served. This firm load value feeds into the Resource Analysis Module with the 
load forecasts for the rate classes discussed previously. The 10-year 
forecast is repeated each operating year. 

During the operating year the amount of firm load served depends on quarterly 
production decisions. The realized quarterly aluminum price is compared to 
the short run marginal cost of operation to determine the level of operation 
for each smelter. The realized quarterly aluminum price is the expected 
quarterly price, discussed above, adjusted randomly to account for market 
uncertainty. When that price exceeds the variable cost of operation, the 
smelter operates at full capacity. When it is less than the variable cost the 
plant operates at a minimum level of capacity, approximately equal to one 
potline. The plants never close in the short run, and they operate at either 
full or minimum capacity. The aggregated loads of all smelters become a firm 
load for the model to serve. (See the System Operation Activity portion of 
the Resource Analysis Module. Also, greater detail on the DSI portions of the 
model is available in The DSI Options Study, Final Report, Part 2 published by 
BPA in June 1985.) 

B.2 RESOURCE ANALYSIS MODULE (RAM) 

The Resource Analysis Module performs two major activities. First, it scans 
the future to determine whether resources must be acquired to meet loads. It 
then makes the necessary acquisitions. Second, it operates the generating 
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system. This activity consists of allocating available energy to the 
different markets, and calculating the ensuing revenues, costs, and loads 
served. All public loads, DSI loads, and other priority firm loads make up 
the BPA/Pub1ic sector, with IOU loads going to the IOU sector. 

B.2.1 Acquisitions 

The RAM acquires resources to meet the loads of two sectors: BPA/Pub1ic 
Utilities, and Investor Owned Utilities (IOUs). Load forecasts from the Load 
Forecasting Module (LFM) are aggregated into one of these two sectors. 

Two sets of resource supply information are provided. The first, existing and 
committed resources, tells the model how much firm energy can be produced with 
the current system; that is, if no further actions are taken. Subtracting the 
available supply from forecast loads yields a forecast of the load-resource 
balance. The load-resource balance is calculated for both sectors. The RAM 
examines that balance for as far into the future as would be necessary to 
bring the longest lead-time resource on line to meet loads. 

During any period, if the system is forecast to be surplus, the model will not 
acquire any new resource, (other than those that have already been 
committed.) If, however, the system is projected to be deficit, new resource 
acquisitions are scheduled. If the lead time required to bring those 
resources on line is such that a decision must be made in that planning year, 
the model permanently schedules the resource. Otherwise, the resource 
schedule may be revised in a later planning year. 

B.2.2 Generating Resources 

In each sector the model selects from a stack of resources available to be 
built to meet loads. The resources are arranged according to a priority 
specified by the user. Generally, the resources would be arranged so that the 
cheapest ones are acquired first, but other ordering criteria could be used; 
for example, to test alternative resource decisions. (See Figure B-1.) 

How and when does the model acquire a resource? In scanning the projected 
load-resource balances for each year of the planning period, the RAM asks, "Is 
there a deficit that year?" If there is not, or if the deficit is less than a 
specified amount, the model simply looks at the next year and asks the same 
question. This process continues to the last year of the planning period, or 
until a deficit exists. 

When there is a deficit the model begins to acquire resources from the stack 
in the order specified, providing only that the resource can be on line in 
time to meet the deficit. If it cannot, it looks at the next highest priority 
resource and its lead time. That year's deficit, and all subsequent deficits 
are reduced by the permanent and temporary acquisitions. The distinction 
between a permanent and a temporary acquisition is necessary for modeling 
purposes only. Essentially, the model first assumes all resources are 
temporary acquisitions as it selects the various resources for meeting 
projected firm deficits. It becomes a permanent acquisition in the model only 
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Figure B-1 
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if the lead time for the resource is such that a build decision must be made 
in the current year so that the resource will be on line when needed. 
Otherwise, if the lead time is shorter than the length of time before the 
resource is needed, no permanent decision is made. 

If such acquisitions are sufficient to erase the deficit, the model cycles to 
the next year of the forecast period and repeats the process. If a deficit 
remains, however, it returns to the stack to make further acquisitions. Once 
these determinations have been made, all the temporary acquisitions are 
deleted by returning them to the resource stack. The entire process is 
repeated for the next planning period. 

The model continues to acquire resources in the order specified to meet all 
firm deficits. 

Option resources are built in two stages. In the first stage the model does 
the preconstruction and incurs option hold-costs. This stage continues for a 
specified hold time, or until the model decides to construct the resource. If 
the hold time elapses and the resources have not been constructed, they are 
terminated. The second stage is the period required to actually construct the 
resource. 

The acquisition activity can be affected by two sources of uncertainty. 
During each game, load forecasts change, partly because of randomness. (See 
LFM section.) The available resource supply is fixed, however. Consequently, 
the load-resource balance is also random. 

The other component of uncertainty is the possibility that a resource will be 
unavailable when needed; that is, that it will be terminated involuntarily. 
The user specifies the probability of unscheduled termination. The two 
nuclear plants, for example, are assumed to have a 10 percent chance of being 
unavailable to the region. Thus, in approximately 10 percent of the games, 
the nuclear plants are not available, so a resource lower in priority must be 
acquired instead. 

Note that the model is given no choice about the resources to acquire. If a 
deficit of a specified size exists, resources must be acquired to erase it. 
Not only that, they must be acquired in a predetermined order, subject only to 
the condition that the resource's lead time is sufficiently short. If there 
is no perceived deficit, the model will not acquire resources except for those 
that have a user-specified build date. During each set of games the resource 
stacks are identical. Differences in resources that are acquired between 
games occur only because of variations in future loads or because of the 
unscheduled termination of a resource. 

When resources are scheduled the RAM keeps an account of the costs and other 
information. Two costs are peculiar to option resources: the one-time cost 
of the option and an annual option holding cost. (Option costs are allocated 
over all BPA loads in the Rates Module.) Other costs, applied to all 
permanently scheduled resources, are the capital cost and fixed annual 
operating cost. The variable operating costs are calculated and tallied in 
the Systems Operation Activity. 
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B.2.3 Costs and End-Effects Calculations 

Because most resources still have a useful life at the end of the model period 
(2015), the model tracks costs incurred up to that period, as well as the 
benefits associated with the lifetime remaining for the resource. 

The model first constructs the resource's fixed cost stream in real dollars. 
This results in a downward sloping real cost stream, with high real costs 
early in the resource's life, and lower real costs later on. The cost of the 
resource equals the present value of the costs incurred up to the end of the 
model period. 

COST = SUM Ct /(l.03)t 
over all t = from the first year a resource is on line to the end of model 

period 

where COST = Present value of resource cost 
Ct = Real cost in year t 

Thus the model accounts for costs faced by ratepayers for the years that the 
resource produces output, up to the end of the model period. 

At the end of the model period the resource may still be productive. The 
longer the useful life and the more costs that have already been paid, the 
greater the remaining benefits to the region. 

Assume that resource A could be replaced by resource B at the same real 
levelized cost. The benefits that accrue from having resource A are the 
difference between the costs remaining to be paid (the present value of the 
remaining real cost stream) and the levelized costs of resource B that would 
otherwise have to be paid. Since payments initially exceed the real levelized 
cost, at any time during the resource's life the present value of remaining 
costs is less than the present value of real levelized costs remaining. 

Therefore, the model subtracts the real cost stream from the levelized stream 
to compute the savings, or benefits, associated with the resource's remaining 
life. 

NET BENEFITS = SUM (LC t - Ct )/(l.03)t 
over all t where t = end of model period to end of resource life 

and NET BENEFITS = Regional benefit of resource's remaining life 
(plant value) 

LC = Real levelized cost of resource 

The net benefits are simply the cost savings associated with having a plant 
with useful life remaining, and having already incurred costs in excess of the 
real levelized resource cost. These benefits are added to those computed in 
the Net Benefits Module discussed below. 
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B.2.4 Conservation Resources 

Conservation resources are acquired by disaggregated sectors. They are the 
BPA/Public and IOU sectors, each divided into exchange and nonexchange 
segments. Aluminum smelter conservation is not a form of conservation that 
the model can select as a means of limiting future load growth. Aluminum 
smelter conservation occurs in the model when the model calculates that it is 
cost-effective for individual smelters. 

The conservation resource logic is simple: conservation savings prior to 1992 
are subtracted from loads; then, in 1992, the model must select one of three 
possible paths for conservation savings and remain on that path forever. 

Conservation savings prior to 1992 are created either through currently 
planned programs or through the conservation strategies being tested. Loads 
during that period are reduced by currently planned programs. They are 
further reduced by the amount acquired under each strategy. 

For 1992 and subsequent years, the model selects a conservation path from the 
three that are available. Savings prior to 1992 are those that result from 
each strategy and are therefore identical regardless of the path. 

The path selection depends upon a simple decision rule. If the surplus 
exceeds 1500 MW (or any other specified amount) a low path is selected. If 
the surplus is less than 1500 MW, the medium path is selected. Finally, if 
the deficit exceeds a specified amount, the high path is selected. Whatever 
path is selected remains fixed for all subsequent years. 

Since conservation is treated as a load reduction, it is acquired prior to all 
generation acquisitions. This is tantamount to making conservation the 
highest priority in the resource stack. 

Conservation capital costs incurred by BPA are calculated similarly to 
generation capital costs. In addition, consumer costs (i.e. non-BPA costs) 
are also added in. 

B.2.S System Operation Activity 

The second major activity of the RAM is operating the system. The module 
computes system operating costs, export sales revenues, and service to the 
firm, DSI, and Southwest markets. 

During each operating year, for each game, the model selects the amount of 
available water and generates a realized load using the LFM with a random 
disturbance. Available water is also a random variable. Summing the energy 
produced by other resources and the energy represented by the water yields 
total energy available to serve the various markets--firm, DSI, export, etc. 
Those markets are assigned a priority for service such that firm loads are 
always served first and low cost thermal plants served--or displaced 
actually--last. 
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The model selects from 40 available historic water years. These are the same 
water years used in the Systems Analysis Model with hydrogeneration data 
specified quarterly for each year. The user can shape the energy by moving 
energy from one quarter to another, but any such transfers must then occur 
during every year of system operation. The current version of the model 
shifts 1000 MW from period three (April - June) to period one (October -
December) • 

The model initially assumes that all available resources, including combustion 
turbines are in operation. It then determines the extent to which those 
resources can be displaced by hydropower. When energy from available hydro 
and thermal resources is more than enough to meet all firm loads during each 
quarter, residual energy becomes available to serve the remaining markets in 
order of their priority. (See Figure B-2.) 

The accompanying figure shows one possible priority configuration. During 
each quarter of each year the different "markets" are stacked in order of 
their priority. Markets consist of firm loads, secondary sales markets, and 
displaceable resources. The highest priority markets are at the bottom of the 
stack. Markets further up the stack have successively lower priority. 
Generally, highest priority would be assigned to markets that BPA has a 
contractual obligation to serve. Next would be the markets with the highest 
incremental value of revenues or cost savings. If, for example, export 
market 4 revenues would be 25 mills/kwh, it would normally have a higher 
priority than displacing a thermal plant with operating costs of, say, 
20 mills/kwh. 

Because of coal contracts and other reasons, not all thermal plants can be 
displaced at any time. Consequently, some proportion of the plants must be 
operated. That proportion can be specified by the user, with the current 
model version using a value of 25 percent. This proportion is removed from 
the market stack since it is unavailable for displacement. 

If after serving all markets surplus energy is still available, it is 
spilled. Therefore, in the best water years, the size of the intertie can 
serve as a significant constraint. The model can operate with different 
assumptions of intertie capacity. 

For each operating year the model tallies the amount of energy serving each 
market. For sales markets, it calculates the resulting sales revenues, and 
for displacement markets the reductions in costs. 

The four major groups of output from the RAM are: (1) amounts and costs of 
new resource acquisitions; (2) system operating costs; (3) loads served in 
each market; and (4) export revenues. 

B.3 FINANCING AND RATES MODULE (FARM) 

The Financing and Rates Module (FARM) calculates customers' rates and tracks 
BPA's financial outlook. The module simulates the methodologies BPA developed 
during its 1985 ratesetting process. 
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Figure B-2 
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A simplified picture of how rates are calculated is displayed in the 
accompanying figure. Rates generally are based on resource costs, with the 
priority firm (PF) rate the basis for calculating the other rates. Resources 
available to BPA appear on the left of the figure. The three resource pools 
are: (1) the Federal Base System (FBS) which includes the Federal 
hydroelectric system and the federal share of the region's nuclear plants; 
(2) the exchange resource pool resulting from the Residential and Small. Farm 
Load Exchange Program; and (3) the new resource pool consisting of other 
generating resources acquired by BPA. 

The loads served by BPA appear on the right of the figure. Priority firm 
loads, including public net requirements and exchange loads, are the first 
block. DSI loads are next, followed by new resource loads, and surplus 
loads. Priority firm customers are charged the Priority Firm (PF) rate, DSls 
are charged the Industrial Firm Power (IP) rate, and the surplus firm and new 
resource customers are charged the New Resources Firm and Surplus Firm rates, 
summarized here as the NR rate. 

The exchange costs are essentially the average system costs of all utilities 
participating in the exchange program. 

(1) Average Exchange Cost = (SUM Ti)/(SUM Gi) 

where Ti = Total system cost for utility i 
Gi = Generation for utility i 

Priority firm loads are served first by FBS resources, next by exchange 
resources, and then by new resources. The figure indicates that, because FBS 
resources are insufficient to meet PF loads, some portion of the exchange 
resources are required. Hence, the cost of that portion of exchange resources 
is added to FBS costs to find the total cost of meeting PF loads. When 
divided by total PF loads, that figure yields a preliminary estimate of the PF 
rate. 

where 

= FBS + (P) * (ASC) * (LE) 
(LP + LE) 

= Priority firm rate (preliminary) PF~ 
FB = Total costs of Federal Base System 

P = Proportion of exchange resources required 
ASC = Cost of exchange resources 

LE = Exchange loads 
LP = Public Net Requirements loads 

to serve PF loads 

The average cost of all remaining resources becomes the basis for the NR rate 
and the cost of serving the DSls. That average cost is computed by dividing 
the sum of the remaining exchange costs and the new resource costs by the sum 
of the remaining loads--DSI, surplus firm, and IOU net requirements loads. 
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(3) 

where 

= (1 - P) * (ASC) * (LE) + NR$ 
LDSI + Lnr + Ls 

NR = Preliminary NR rate 
(l~P) = Remaining proportion of exchange 
NR$ = Total cost of new resources 
LDSI = DSI loads 
Lnr = New resource loads 
Ls = Surplus firm loads 

costs 

The IP rate charged to DSI customers is not set at NRp (the cost of service 
to the DSIs) but equals the PF rate plus a margin as provided for in section 
7(c)(2) of the Northwest Power Act, less a credit for BPA restriction rights 
on DSI loads. Since this rate differs from the preliminary NR rate, an over­
or under-recovery of revenues would be generated relative to the new resource 
costs and the remaining exchange costs. The difference between allocated 
costs and expected revenues using the preliminary rates, is computed and added 
to all rates to produce the final PF, IP, and NR rates. This is done simply 
by subtracting a preliminary IP rate from the preliminary NR ra.te and 
multiplying the result by the ratio of DSI loads to total BPA loads. 

(4) Delta = (NR prelim - IP prelim)(LDSI/LBPA) 

(5) PF = PF prelim + Delta 

(6) IP = IP prelim + Delta 

(7) NR = NR prelim + Delta 

(8) SP = SP prelim + Delta 

The resulting rates estimated in equations (5) through (8) are based on 
critical water. The average water conditions prevailing over time, however, 
produce nonfirm revenues. Such revenues would result in a long run 
over-recovery of revenues. Therefore, the amount of nonfirm revenues that 
would accrue under average water conditions is allocated proportionally to the 
PF, IP, and NR rates, in proportion to their loads. 

When modeling the variable rate, this module adjusts the rate charged aluminum 
smelters based on the aluminum price selected for each game and the formula 
for the variable rate being modeled. The plateau rate for a variable rate is 
that computed as the IP Standard rate by the model. 

The model also accounts for costs unrelated to resources, as does 
ratesetting process. Thus, costs for fish and wildlife programs, 
programs, and administrative costs, for example, are summed. The 
is then divided by total BPA load--the right side of the figure. 
is added to each rate. 

the actual 
conservation 
total amount 
The result 

Further, the IP rate is reduced to account for the value of reserves provided 
by BPA restriction rights on DSI loads. The resulting loss of revenue, 
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divided by total load, is added to other customer rates. Finally, the 
resulting IP rate is checked to ensure that it is at least as great as a 
specified floor rate that must be charged to DSls. 

The standard nonfirm rate (NF) is calculated by summing all resource costs 
(including exchange costs), program costs, and transmission costs, and 
dividing the result by total generated energy (including exchange energy). 
The NF rate that results is used in export market revenue calculations. The 
price actually charged for export power (both firm and nonfirm) is a simple 
average of the NF rate and the buyer's wi11ingness-to-pay (WTP) whenever WTP 
is greater than the NF rate. If WTP is less than the NF rate, WTP is charged. 

After setting the rates the model computes what actually happens with realized 
loads and randomly selected water conditions. It computes realized costs and 
revenues. Since most resource costs are fixed in the short run (1 year in 
this case) not much change occurs for costs. Realized revenues may be 
significantly different from projected revenues, however, if realized loads 
and water conditions are different from projected loads and water conditions. 

Each year then, realized revenues and costs are calculated and compared. 
Over-recoveries accumulate in an interest bearing fund. Under-recoveries are 
met with drawdowns of the fund. If the fund is insufficient to meet a given 
under-recovery, the residual is put into the next year's rates, or the 
following 2 years' rates if the shortfall exceeds a specified size. 

The FARM outputs are information on retail rates for all regional consumers 
and wholesale rates for BPA customer classes. These rates are the prices used 
in the LFM and RAM. Finally, from the wholesale rates determined above, 
retail rates by consuming sector are determined. The regional consuming 
sectors and the general cost components of each sector are: 

1) IOU Exchange = PF rate plus adder for distribution costs 

2) IOU Nonexchange = Average system cost (includes NR purchases but 
not exchange benefits) and distribution cost adder 

3) Public Exchange = Same as (1) 

4) Public Nonexchange = Average system cost (including PF purchases) and 
distribution cost adder. 

B.4 NET BENEFITS MODULE 

The Net Benefits Module (NBM) calculates the change in net benefits resulting 
from changes in quantity and price of power purchases. Net benefits are an 
appropriate measure for determining the economic efficiency of resource 
decisions. Changes are calculated for each customer c1ass--pub1ic and private 
exchange, other priority firm, public and private nonexchange, and the DSls. 
Calculations are performed for each year; they are then discounted, summed and 
expressed as the present value of net benefits for the model period. 
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Two additional calculations complete the net benefits estimates. First, 
changes in the financial fund balance at the model horizon (2015) are added to 
net benefits. This procedure, discussed in the finances and rates module, 
accounts for the under and over payments that occur because actual loads 
differ slightly from forecast loads. This calculation has little effect on 
the total net benefits estimate. 

The second adjustment accounts for the value of the infrastructure in place at 
the end of the planning period That value, called the end-effects value. is 
treated as a regional benefit; it is not credited to any of the customer 
classes. End-effects occur because many of the resources used to meet load 
during the model period are still productive at the end of the period. The 
value remaining is credited to the region and included in total net benefits. 
This calculation is discussed in the RAM section. 

The change in net benefits for all sectors except the DSIs is the change in 
consumer surplus* that results. If the action results in a change in the 
price of energy to the customer. the change in net benefit is shown as the 
shaded area of the Net Benefits figures. 

Thus the net benefit accruing to a customer class is the total net benefit of 
the previous period plus the change (positive or negative) in benefits 
occurring during the current period. 

(1) NB t = NBt_l + CNB t 

Where NB t 
NBt-l 
CNBt 

= Net benefits in time t 
= Net benefits in time t-l 
= Change in net benefits in time t 

The change in net benefits has two components referred to as the bill effect 
and the service effect. The bill effect refers to the change in the customers 
power bill. The change can be either positive or negative. The service 
effect accounts for the change in value resulting from the change in energy 
availability. For price increases the service effect is always negative and 
for price decreases it is always positive. 

* The concept of Consumer Surplus as a benefit measure arises because of the 
downward sloping nature of the demand curve. The consumer pays a price equal 
to the value of the last unit purchased. But the same consumer would have 
paid more than that price for the previous units. The difference between what 
the consumer is willing to pay (indicated by the height of the demand curve 
for any quantity) and what the consumer must pay (indicated by the price) is 
the consumer surplus. In the figure the consumer would pay price Pl for 
unit Ql' If Q2 units are purchased, a price P2 is paid for all units. 
Thus for unit Ql' the consumer would have been willing to pay Pl. 
Consumer surplus is always the area above the price line and below the demand 
curve. 
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The 

(2) CNB t = Bt + St 

Where Bt = Bill effect 

St = Service effect 

bill effect is calculated by: 

(3) . Bt = (QI * PI) - (Q2 'it P2) 

Where QI = Reference load; i.e., the load that would have existed 
in the absence of the action whose benefits are being 
calculated. 

Note that (QI * PI) is equal to areas w plus area x in the first figure. 
Similarly, (Q2 * P2) is equal to area x plus area z. 

The service effect is calculated by: 

This calculation shows the value of the change in service (Q2 - Ql) priced 
at an average of the new and old price. Note that for price reductions, 
quantity purchased increases. Therefore Q2 .>. Ql so St would always be 
positive. Conversely, when prices are increased (say from P2 to PI) then 
St would be negative. 

If the demand curve is assumed to be linear, equation (4) calculates the area 
y plus z, exactly. The demand curves in the model are non-linear. For a 
non-linear demand curve, equation (4) provides a close approximation to the 
areas of y and z. Since by (2) change in net benefits equal (B t + St), 
this means adding (3) and (4) should give the change in net benefits. 

(5) CNB t = Bt + St = (QI * PI) - (Q2 * P2) + 
(Q2 - Ql)(P2 + Pl)/2 

or in terms of areas in the first figure: 

(6) CNB t = (Area w + Area x) - (Area x + Area z) + (Area y + Area z) 
= Area w + Area y. 

This is exactly the area that represents the change in benefits resulting from 
the action. 

The foregoing description applies to generation resources. Conservation has a 
slightly different effect. It reduces the amount of energy that a consumer 
must purchase to be at the same level of satisfaction as before the 
conservation. In economic terms, there are two demand curves; one for the 
actual electricity purchases, and one for the effective energy used. 
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Consider the second figure. Two demand curves are shown: one for energy 
prior to conservation (that is, for effective energy) and another for energy 
after conservation. Essentially the difference between the two (Q1 - Q2) 
is the amount of conservation. Curve D1 can be thought of as the demand for 
all energy, including conservation. Curve D2 is a demand for electrical 
generation. 

The second figure shows the effect of conservation when there is no price 
change. The consumer is clearly better off with the conservation. In terms 
of a service effect the consumer has lost nothing--the only difference is that 
some energy is supplied as conservation. If, for example, extra insulation 
enables a consumer to heat a room to the same temperature as before but with 
less generated electricity, then in terms of service the consumer has neither 
gained nor lost. 

In terms of a 
utility bill. 
P1 * Ql' The 

bill effect, however, the consumer benefits by having a lower 
The new bill is P1 * Q2 compared to the old bill of 

consumer gains an amount indicated by the shaded area. 

Note that equation (3) merely requires setting P2 equal to Pl' Since Q2 
is less than Q1 the bill effect is positive. 

The service effect equation (4) also requires an adjustment. The amount of 
conservation is added to the actual load served. This ensures that the value 
of effective energy received (shown by D1) is still counted as a benefit. 
The amount of conservation is Q1 - Q2' Adding this to actual loads in (4) 
gives: 

Since the first term reduces to zero, the service effect is zero. Therefore, 
the total change in benefit is equal to the reduction in the power bill, the 
amount represented by the shaded area. 

The benefit calculation with a price change is shown in the third figure. 
Here, prices increase from P1 to P2' and electricity purchases decrease 
from Q1 to Q2 as a result of both conservation and the price change. With 
one exception, the change in net benefits is calculated in the same fashion as 
with price changes associated with generation. The bill effect is estimated 
by subtracting the new bill, (P2 * Q2) from the reference bill 
(P1 * Ql)' The service effect differs since the effective energy is now 
Q~, not Q2' Thus, the service effect calculates only the loss of 
service represented by (Q~ - Q1) priced at an average of P1 and P2. 

For conservation measures, the consumers' costs (that is, the costs not paid 
by BPA) are subtracted from net benefits. This is done for each sector. 
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Net benefits for the aluminum DSIs are calculated for each smelter based on 
cash flow analysis. Each year's profits are calculated by subtracting total 
production costs from revenues. This is analogous to the consumer surplus 
measure of net benefits used for the other sectors. In the case of the DSIs, 
however, the measure is a producer surplus, equal to the area bounded by a 
price line and a marginal cost curve. The amounts are calculated each year 
and discounted to a present value figure representing the net benefits to the 
DSIs. 

B.5 EMPLOYMENT MODULE 

The model calculates direct employment impacts for five sectors: (1) the 
aluminum industry; (2) BPA's other directly serviced industries; (3) each of 
five major manufacturing industries; (4) all other manufacturing industries as 
a group; and (5) the agricultural sector. Other direct employment impacts 
were assumed to be zero, because of either relatively small industry 
employment or relatively small shares of costs represented by electricity 
purchases. 

Indirect and induced employment impacts are calculated based on the direct 
employment estimates. These secondary employment impacts occur as a result of 
changes in economic activity in industries supplying goods or services to the 
industries which incur initial direct impacts, and because of changes in 
income associated with those changes. These secondary changes in employment, 
unlike the direct changes, are not reported by sector but are aggregated over 
all industries. 

All employment impacts are expressed as average changes in jobs over a thirty 
year period compared to the base case. This is done by adding up the changes 
estimated for each year of the study and dividing by 30. 

A combination of employment elasticities and employment multipliers are used 
to calculate the employment changes. First, a reference employment projection 
for each of the five sectors is constructed. These references are based on 
and consistent with the assumptions and projections of BPA's 1985 long-term 
load forecast. 

Reference electricity prices are constructed based on BPA's estimate of the 
·prices expected to prevail in 1986 for each of the customer groups. For each 
case and option, electricity prices calculated in the rates module are 
subtracted each year from the reference price. The difference is multiplied 
by the industry-specific employment elasticities with the product multiplied 
by the reference employment for the year. This gives the direct change in 
employment for each sector. Then industry-specific employment multipliers are 
used to calculated the secondary employment effects. 

The aluminum DSIs also use a reference employment level, but the direct 
employment changes are based not on elasticities with respect to electricity 
prices but on the operating level of the plants. Each operating level is 
associated with a specific level of employment based on labor coefficients 
developed as part of this process. This level is subtracted from the 
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reference level to yield the direct changes in employment. Then, as with the 
other sectors, the result is multiplied by industry-specific employment 
multipliers to yield the total change in employment. 

The changes are summed over all sectors to produce the final estimated average 
change in employment associated with each option tested with the model. 
Considerably more detail on the estimation of parameters and their values is 
available in the DSI Option Study, Final Report, Part 2. 
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TABLE: 3 PLI'IE: 1I9/B6 
EISVRCI'I1 

ESTIMATED ATI'IOSPHERIC EI'IISSIONS IN TONS PER YEAR~ BY PLANT 11 (ABO •• 0130) 

(Reproductlon of EIS, Table 4.12) 

OPTION 0 

(A) (B) IC) (D) (E) (F! 
PLANT (b) (c) 

PLANT PLANT CAPACITY (a) PARTICULATES FLUORIDES HYDROCARBONS SOx CO 
NUMBER NAME <TAP(OOO) IYR) 

-------------------------------------------------------------------------------------------------------------------
Plant (1) ALCOA (d) 

VANCOUVER 123.37 67B.OO IB5.00 30.00 1,276.00 7,023.00 

Plant (2) ALCOA (f) 
WENATCHEE 229.95 1.36B.00 495.00 401.00 2,737.00 NA 

Plant (3) COLUI'IBIA 
FALLS 159.51 837.00 . 456.00 625.00 I,B50.00 NA 

Plant (4) INTALCO 291.27 620.00 117.00 9.00 5,OB2.00 37,205.00 

Plant (5) KAISER 
!'lEAD 232.14 1,544.00 6B5.00 NA 404.00 24,132.00 

Plant (6) KAISER 
TACOMA 79.57 000.00 158.00 36.00 1, 941. 00 11,336.00 

Plant m COMI'IONtiEALTH 175.93 595.00 161.00 NA 633.00 NA 

P!ant (B) I'IARTIN-
MARIETTA 91.25 2B6.00 33.00 NA 370.00 NA 

PI ant (9) REYNOLDS 
LONGVIEW 209.BB 1~575.00 263.00 NA NA NA 

Plant (10) REYNOLDS (ei 
TROUTDALE 129.94 B7B.00 163.00 NA 4,700.00 NA 

TOTAL: 1,722.80 e, 9B1. 00 2,716.00 1,101.00 18,993.00 79,696.00 

Source: De:ision Analysls Model (DAl'll: Table 4. 

11 EmiEsion levels assume nlants operate at full capacity for the entlre year. 
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TABLE: 4 

r40 AC"!"!ON: ESTIMATED AHmSPHERIC EMISSIONS IN TONS PER YEAR. BY PLANT 

11:/87-1991 

OPTION 0 

(A) :Bl (C) (D: 
PLANT I.' 

PLANT PLANT PRODUCTION PARTICULATES FLUORIDES HYDROCARBONS 
NUMBER NAME (TAP/YR) 

IE) 

SOx 

PLME: 119/86 
EISVRCMl 
(A140 •. 0195; 

(F) 

rr, 
wU 

-------------------------------------------------------------------------------------------------------------------
Plant :1l ALCOA 

VANCOUVER 57.00 ::13 B5 14 590 ... "Uil:' t..1,1.'t ... 

Plant (2) ALCOA 
WENATCHEE 94.00 559 202 104 1.119 f' J 

Plant (31 COLUPIBIA 
FALLS 71. 6(l 376 205 281 830 " v 

Plant (4) INTALCO 232.20 494 93 7 4.051 29.660 

Plant (5) KAISER 
MEAD 113. bO 756 335 (I 198 11,B09 

Plant (6J KAISER 
TACOMA 45.BO 345 91 21 1,117 /:,525 

Plant C7l COMMONWEALTH 101. 40 34~ 93 0 365 0 

Plant (B) PlARTIN-
MARIETTA 59.20 186 ~1 0 240 0 

Plant (9) REYNOLDS 
LON6VIEW 130.40 979 16::: 0 0 0 

Plant (10) REYNOLDS 
TROUTDALE 35.60 241 45 (I 1.288 (I 

TOTAL: 941 4,591 1,334 486 9,798 51,239 

Source: l)eci~ion Analysis !'Iodel (DAM): Table 4. 
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TABLE: 5 

NO ACTION: ESTIMATED ATMOSPHERIC EMISSIONS IN TONS PER YEAR, BY PLANT 

1992-1996 

OPTION 0 

(A) (S! IC) !Oi 
PLANT 

PLANT PLANT PRODUCTION PARTICULATES FLUORIDES HYDROCARBONS 
NUMBER NAME (TAP lOp'¥) 

tE) 

SOx 

DLME: 1/9!B6 
EISVRCM1 
(A200 •• o260) 

(F! 

CD 

-------------------------------------------------------------------------------------------------------------------
Piant (1) ALCOA 

VANCOUVER 59.BO 329 90 15 61q 3,404 

Plant (~) ALCOA 
WENATCHEE 99.00 589 . ., .. .,. 1"7'T 1.178 0 ,a. ,10.; !-.J 

-PI ant :3) COLUMBIA 
FALLS 70.40 369 201 276 B17 0 

Plant (4) INTALCO 231.BO 4Q3 93 7 4,044 29!609 

Plant (5) KAISER 
MEAD 119.20 793 352 0 207 12,391 

Plant (6) KAISER 
TACOMA 51.20 3Bb 102 '"I'T 1.249 7.294 ,--) 

Plant (7) COMMONWEALTH 10B.00 365 99 0 389 () 

Plant (B) MARTIN-
MARIETTA 60.80 191 2~ 0 247 0 

Plant f9i REYNOLDS 
LONGVIEW 147.40 1,106 lB5 0 (I () 

!Jlant (10) REYNOLDS 
TROUTDALE '37.60 254 47 (I 1.360 (I 

TOTAL: 985 1.40: 493 10,109 52.698 

Source: Deci~ion Analvsls Model (DAMI: Table 4. 
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PLANT 
NUMBER 

NO ACTION: ESTIMATED ATMOSPHERIC EMISSIONS IN TONS PER YEAR, BY PLANT 

PLANT 
NAME 

(f\) 

PLANT 

1997-2000 

OPTION 0 

(S) 

PRODUCTION °ARTICULATES 
fTAP/DAY) 

"" i~1 (OJ 

FLUORIDES HYDROCARBONS 

lEi 

SOx 

PUlE: 1/9/86 
EISVRC!'!l 
({m~ .. 0310) 

IF) 

co 

-------------------------------------------------------------------------------------------------------------------
Plant (~ ) ALCOA 

VANCOUVER 59.50 "1'''7 
,J~. B9 14 61'" • .J 3.387 

Plar:t (''' .:., ALCOA 
WENATCHEE 100.75 591i 217 176 1.:99 0 

P:ant (?j COLUMBIA ___ 'I 

""ALLS 77.00 404 1"1"1", 30~ ali: 0 ,I.~V 

Plant , rNTALCO 232.75 49~ 9: or 4.06~ 29,"::;0 ~I f 

Plant ;1:'", 
,Ji ~:AISER 

MEAD 1~b.50 775 ::;44 r, 203 12.:11 !.J 

Plant ;.6) KAISER 
"rACQMA 1:'1 .,C' 

~J, • ..:..., 386 10Z 
.,.,. 
~.,) 1.250 7,301 

P:ant ,~\ 

i.! 1 SDMMONtiEALTH l!!,~)O 375 10Z 0 :!Q9 0 

Plant (8) MARTIN-
!'lARIEiTA 60.50 190 .,., 1\ 245 (\ v 

Plant 19) REYNOLDS 
LON6VIEW 146.0(1 :.096 183 0 0 0 

Plan! (10) REYNOLDS 
TROUTDALE 38.75 262 49 0 1,402 0 

-------------------------------------------------------------------------------------------------------------------
;OTAL: 994 4,910 1.420 10.2b8 52,529 

Sour:e: DeCIsion Analvsis Model (DAM): Table 4. 
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TABLE: 3 

ESTIMATED WATER POLLUTION DISCHARGES IN TONS PER YEAR, BY PLANT 11 

(Reproduction of EIS. Table 4.11 

OPTION 0 

(A) (B) leI 
PLANT WATER (b) 

PLANT PLANT CAPACITY lal DISCHARGE FLUORIDES RECEIVING 
NUMBER NAME (TAP (000) IYRI (Iillion galiyr) (tons/yrl WATER 

-------------------------------------------------------------------------------------------
Plant (1) ALCOA (ol 

VANCOUVER 123.37 1,752.00 13.1b COLUMBIA RIVER 

Plant (2) AWJA !fl 
WENATCHEE 229.95 3,321. 50 74.84 COLUMBIA RIVER 

Plant I~\ 
~ ..,' , COLU~BIA 

FALLS 159.51 1,715.50 12.89 ONSITE PONDS 

Plant \ 41 INTALeO ~~1. :7 ~,22b.50 47.38 STRAITS OF GEORGIA 

Plant ~51 KAISER 
!'lEAD 232.14 1.241.00 119.11 PEOHE CREEK 

Plant (bi KAISER 
TACOMA 79.57 255.50 5.33 HVLEBOS WATERWAY 

Plant (7) COMMONWEALTH 17~.93 3,248.50 122.00 COLUMBIA RIVER 

Plant (8; MARm~-

MARIETTA 91.25 912.50 bO.92 COLUMBIA RIVER 

Plant (9) REYNOLDS 
LONGVIEW 209.8B 3,321. 50 Ibb.3~ COLUMBIA RIVER 

Plant i10) REYNOLDS leI 
TROUTDALE 129.~4 584.00 63.36 COLUMBIA RIVER 

TOTAL: 1,722.80 18,578.50 b85.31 

SDur~e: Dec!sion Ana!ysi~ Model (DAM!: Table 4. 

!! Pollutlon levels assume olant~ ooerate at full capacity for the entire year. 

D-l 

PUlE: 1/9/8b 
EISVRCM2 
IA80 .. H1301 



TABLE: 4 

NO ACTION: ESTIMATED WATER POLLUTION DISCHARGES IN TONS PER YEAR, BY PLAN: 

PLANT 
NUMBER 

Plant {" .11 

Plant (2) 

Plant CI 

Plant (41 

Pi ant (5) 

Plant (6) 

Plant (7\ 

Plant (8) 

Plant (9) 

Plant (101 

TOTAL: 

PLANT 
NAME 

ALCOA 
VANCOUVER 

ALCOA 
WENATCHEE 

COLUMBIA 
FALLS 

INiALCo 

KAISER 
MEAD 

KAISER 
iACOMA 

COMMONWEALTH 

MARTIN-
MARIETTA 

REvNOLDS 
~DMGVIEW 

REYNOLDS 
TROUTDALE 

(A) 

P~ANT 

PRDD!.JCTION 
\TAP IYR) 

57.00 

94.00 

7i. 60 

232.20 

11:'.60 

45.80 

101. 40 

511.20 

130140 

3~,bO 

941 

1l?B7-1991 

OP;loN 0 

iB) 
WATER 

DISCHARGE 
(millIon gal1vr\ 

809 

1.358 

770 

!, 77~ 

607 

~47 

1,B72 

59~ 

~.(!64 

t I r. 
le") 

10.155 

Source: DecislDn AnalYSIS ~odel :DI\I'II: 9 able 4. 

('" ", 

>~UoR!DES 

!tonsl yr I 

b 

3i 

b 

38 

58 

.., 

70 

40 

!O~ 

,., 
11 

D-2 

RECEIVING 
WATER 

SDLUMBIA 

COLUMBIA 

ONSEE 

RIVER 

R:VER 

DONDS 

STRAITS OF GEORGIA 

PEONE CREEK 

HYLEBOS wATERWAY 

~QLUI'1BiA RIVER 

COLUMBIA RIVER 

COL:JMB!A R:VER 

COLUMB:A RIVEF~ 

PUlE: 1.'9/86 
EISVRI:!'I2 
tA140 •• H!95i 



°LANT 
NUMBER 

Plant (il 
ol! 

Pla~t ~:) 

Plant (:~ 

P:ant ~4) 

Plant (5) 

Plant (6) 

Plant ,:71 

°lant (8) 

Plant ~Qj 

Plant (10) 

TOHL: 

F~i\NT 

NAME 

ALeDA 
VANCOUVER 

ALCOA 
WENATCHEE 

COLUMBIA 
FALLS 

INTALCO 

KAISER 
MEAD 

KAISER 
ii\CO~A 

COMMONWEALTH 

MARTIN-
~AR!EnA 

REYNOLDS 
LONGVIEW 

REYNOLI)S 
TROUTDALE 

lABL~: 5 

OPTION 0 

PLANT MATER 
PRODGC"'ION DI3~HARGE FLUORiDES 

nAPlDAY; (iHIllon gal/vrl ltonslyr' 

59,80 849 6 

99.00 !.430 ~" 
'J~ 

70.40 757 b 

231,80 ~. 772 38 

1111.20 6~7 61 

5:.20 I/;4 -.J 

108.00 1.994 .,,, 
',J 

60.80 008 4: 

147.40 " ..,.,..., 
L ..... o)":' !~7 

37.bO 169 18 

9B~ 10,714 397 

So~rce: Decislon Analvsl~ Model (DAM): Table 4. 

D-3 

F~CE~VING 

WATER 

COLUMBIA RIVER 

COLUMBIA RIVER 

ONSITE PONDS 

STRAITS OF GEORGIA 

PEONE CREEK 

HYLEBOS WATERWAY 

[OLUMBIA RIVER 

COLUMBIA R::VER 

COLUMBIA RIVER 

COLUMBIA RIVER 

PUlE: i ,'II fab 
E:SVRCM2 
(A200 .• H260) 



TABLE: 6 

NO ACTION: ESTIMATED WATER POL~UTION DISCHARGES IN TONS PER YEAR, BY PLANT 

P~ANT 

NUMBEh' 

P:ant ' " ' .• 1 

Plant (21 

Plant (31 

Plant '4i 

Plant (5) 

Plant (6i 

Plant (7; 

Plant ~8~ 

P~ant (9) 

Plant (!(li 

TOiAL: 

PLAN-;" 
NAf'!E 

ALCOA 
VANCOUVER 

ALCOA 
WENATCHEE 

COLUMBIA 
FALLS 

INTALCD 

KAISER 
M~AD 

KAISER 
iACOMA 

COMMONWEALTH 

MARTlN-
MARIETTA 

REYNOLDS 
LONGVIEW 

REYNDLDS 
TROUTDALE 

(Al 

PLANT 

OPTION I} 

(8) 
WATEF: 

PRODUCTiDN DIS~HARSE FLUORIDES 
:TAP/DAY: 111:ll0n gal!yr l 'tons/yr l 

5Q.50 845 b 

100.75 1.455 ~.., 

'_"w' 

77.00 828 b 

~3:.75 1,779 38 

116.50 L .... 7 
wL ... · 60 

51 "'to; lb~ 

! i 1.00 ~,05:j 7"1 

60.50 005 40 

146.00 :.~11 !:b 

38.75 1?4 !9 

:0,834 3!iS 

50~rce: DeC1S10n AnalYSIS Model (DAM): Table 4. 

u-4 

RECEIVING 
WATER 

COLUMBIA 

COLUMBIA 

ONSm 

RIVER 

RIVER 

PONDS 

STRAITS OF WlR6IA 

PEONE CREEK 

HVLEBOS WATERWAY 

COLUMBIA RIVER 

:OLUMBIA HIVER 

COLUMBIA RIVER 

COLUMBIA R:VER 

P'-ME: 119/86 
EISVRCI'I2 
iA261. .H3101 
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================== OPTION 1: REVENUE CPiIDN ~: BPA PRQPDS~L 
\ 1. VARIABLE RATE 

================== A B r ... D E F G 
Line 

-', No. 
Coal Nuclear C; Coal Nuclear CT :cal Nut: 1 ear CT 

4 

) 5 
6 
7 

'I S 

10 
, 11 

,"/ .. 

15 

!6 
17 
18 
19 
20 
." ... 

24 

:5 
26 
27 
28 
29 
30 
31 
32 

34 

!'line Site 

Overburden Re.oved (tons) 
Process Water Used (acre/fti 
SClld Waste (tons) 
Air Pollutants (tons;: 

Part! culates 
S02 
NOl( 
Hydrocarbons 
CD 
Other 

Water Pollutants (tons) 
Deaths 
Injuri es 

Proc:ess Si te 

Process Water Used (acreift) 
Solla Waste (tons) 
Alr Pollutants (tensl: 

Particulates, 
S02 
NOx 
Hydrccarbons 
CO 
rlounde 

Water Pollutants (tons) 
3enerati':g Site 

Process Water Used lacre/ftl 
Solid Waste (tons) 
AIr Pcllutants (tons) 

Part! cuI ates 
S02 
MOx 
Hydrocarbons 
co 
C02 
Other 

Water Pollutants (tons) 
Deaths 
Injuries 

11 

2081.81 102965 
14 

17.83 3343 

196.33 2.20 
7.BB 0.32 

19.5l! 0.34 
5.87 0.01 
9.14 .00 
3.30 0.13 

73.11 
.00 

0.25 0.19 

438.25 
0.93 

16.03 
61. 72 
16.26 
0.17 
0.41 
0.01 
1.53 

366.56 247.63 
38710.40 247.90 

443.81 
495.18 
700.40 
26.14 
75.86 

254792 
0.36 

.00 
0.14 

.00 3.13 

0.13 90.41 
0.01 9.14 
0.02 25.24 

0.08 1.74 
O.bO 
.00 

0.05 

. . .. 
Q30.06 11362 

7.96 369 

87.71 0.24 
3.52 0.04 
8.74 0.04 
2.62 .00 
4.08 .00 
1.47 0.01 

B.07 
.00 

0.11 0.02 

48.36 
0.10 

1.77 
6.B1 
1. 79 
0.02 
0.05 
.00 

0.17 

163.76 :7.32 
17294.00 27.35 

198.2B 
221.22 
312.91 
11.68 
33.89 

113825 
0.16 

.00 
0.06 

.00 1.B6 

0.01 53.76 
.00 5.44 
.00 15.00 

0.01 1.03 
0.07 
.00 

0.01 

767.84 

6.58 

72.41 
2.91 
7.2: 
2.16 
3.37 
1.22 

0.09 

135.20 
14277.l!0 

163.69 
182.64 
258.33 

9.64 
27.99 
93971 
0.13 

.00 
0.05 

o 
o 
o 

0.00 
0.00 
0.00 
0.,00 
0.00 
0.00 
0.00 
0.01) 
0.00 

0.00 
0.00 

0.80 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 1.18 

0.00 34.21 
0.00 3.46 
0.00 9.~ 

0.00 0.66' 
0.00 
0.00 
0.00 

===========================. =========================== =======================ca:z 
35 
36 
37 

Average AMN differenc:e 21 
"axi.u. A"N difference 31 
!'Iinilu, AKM difference 41 

27.5 10.36 
70 64 
-1 0 

2.b4 
6 
o 

12.29 
27 
2 

1.14 
16 
o 

1.57 
4 
o 

10.14 
21 
-3 

I) 1: To calculate: EnvIron.ental i.pact pEr cne AftN generation, .ultipl1ed by average annual AftN difference betNeen 

0.00 
o 
o 

1.00 .~ 
3" 

-1 

. rate base and option Isee 11ne 35). Sources: Technologic:al Characterizations: Environ.ental Infor.ation Handbook, 3/83; DAK. 
I 
) 2/ The average annual difference 1n AMN between rate base and each option lover period 1987 through 2000). 
. 31 The taXl.U. annual difference in AftN betMeen rate base and each option (1987-2000). 
I 41 The .inlIU. annual difference in AftN betMeen rate base and each option (1987-2000). 
1 

) E-1 



~o::ule~tabJn ;or Qrif~ E:.~ 

================================== 
III. COlbloatlan :Con;"od-Varubie) 
======::=========================== 

'\ l! roe 
!la. 

2 

9 
10 
!! 
!2 

., 
18 

~. -, 

24 

26 

28 
29 
30 
:1 

34 

O~erburden Reloved (tons) 
Process ilater Used (acreift) 
Solid Waste itens) 
Air Pollutants (tons): 

Particulate's 
502 
NOx 
Hydrocarbons 
CO 
ather 

Water Po:: utants ! tons) 
Deaths 
bjanes 

Process Si te 

?rct:ess Water ~5i!d (il:re/Tti 

Sol!d .,aste (ta~sj 

Hlr P~llutants :t~nsj: 

Part I :Ul ates 
aD~ 

Hydrocar:c~s 

CO 
F;:~r:de 

WatH Poli~tants :tOT:SI 
Generat:ng Site 

ilr:tess ;,tater Jsed (ac~e.ift.' 

S0110 Wiste !tuns) 
Air ?01:utir:tS (tons) 

~arhc~iiit2s 

SO: 
NO. 
~vcro:arbcns 

:D 
:02 
Other 

Water Pollutants it:ns) 
Deatns 
I~Jur:es 

A D 
Co.l ~ur!ear c: :ca! Hue i ear CT 

5 
~aal N~clear cr 

TIDN 4: _CAj 

Cc.ai 

1/ 1/ Ii 11 

2157.5;: 137nO 
19 

18.48 4473 

~03.47 

a. :7 
20.27 

o.OB 
Q.47 
~.42 

0.26 

2.95 
0.43 
0.45 
0.02 

.00 
0.17 

97.82 
.00 

0.25 

536.35 
: .24 

21.4: 
B~.5B 

21. 70 
O.2~ 

0.01 
:.05 

:7q.B9 ::1.31 
4C!1C.05 ~3!.b7 

459. 9~ 
513.19 
7~5. 97 
~;. ,")9 

78.62 
2641)47 

C.3S 

.t>O 
o .~ 
-.' • .L .. 

.00 

O. !7 
0.01 
0.03 

0.11 
0.81 
.00 

:}.07 

1.09 

48.87 
4. q4 

lJ.b4 

034 

~&5. 10 126398 
:a 

~. 70 4104 

b2.7~ 
2.52 
1>.25 
:.87 
2.92 
!.05 

0.08 

2.71 
0.39 
0.41 
0.02 

.00 
0.11> 

S9.75 
.00 

537.99 
,.14 

19.68 
75.77 
i9.96 
o.2! 
0.50 
0.01 
l.ilB 

1!7.!1303.99 
!:367.:2 304.31 

141.79 
158.20 

.00 -0.4;: 

8.35 
24.24 
ems 
0.12 

O. ;0 
0.01 
0.03 

0.10 
0.74 

.00 
0.06 

-1.24 
-1.41 

-0.23 

2157.52 -148411 
-21 

18.48 -4819 

203.47 
B.17 

20.27 
b.OB 
9.47 
3.42 

0.2b 

-3.18 
-O.4b 
-0.48 
-0.02 

.CO 
-0.19 

-105.38 
.00 

-0.27 

-m.69 
-1.34 

-23.11 
-88.91> 
-23.44 
-D.24 
-0.59 
-0.01 
-2.21 

37'1.89 -35b.93 
40118.05 -357.31 

459.95 -0.01 
c: .... to 
"';! . .j ••• 

7:~. 37 
:~.09 

7il.b~ 

264047 
0.38 

.00 
v. !5 

-Ii. 19 
-!;.Ol 
-0.03 

-0.12 
-0.87 

.00 
-O.OB 

0.68 

19.55 
1.98 
S.4b 

!).38 

30bO.54 -1:mO 
-19 

211.21 -4450 

288.64 
11.58 
28.76 

8.63 
1~.4~ 

4.85 

0.37 

-2.93 
-0 •• 2 
-v.45 
-0.02 

.00 
-0.17 

-97.31 
.(10 

-0.25 

-5B3.3~ 

-1.24 

-21.34 
-82.15 
-21.65 

-0.22 
-0.54 
-0.01 
-2.04 

538.59 -329.bO 
56909.32 -329.96 

1>52.46 
-:27.98 

1029.68 
3a.42 

111.52 
374562 

0.54 

0.21 

.00 

-0.0: 
-0.03 

-0.1 ! 
-0. BO 

.i)O 
-Ii. OJ 

1.52 

.:.98 
4.4~ 

1:.2B 

O.S-1 

=========================== =====================i===== =========================== =========================== 

36 
37 

Average A"W di Herenc! :: 
~aXlIIUJ AIIN di fference 31 
~inl.ul AMN difference 4.1 

25.50 
59 
o 

13.Bb 
48 

1.43 
5 

-1 

S.79 
19 
-2 

t2.11 -0.36 
1 

-3 

28.S0 -IU3 
48 16 

-1:; -65 

:1 To calculate: EnVIrOnnntal Impact per ene liMN generation, lultlplied by average annual AIIN difference beheen 
rate base and option (sei! llne 35). Saurces: iechnologlcal Character:stlcs: Envlron.ental inforllahan Handbook, 6/BI; DAIIl 

21 Tne average annual difference In AIIN between rate base and each optlcn lover penod 1987 through 20DO)' 
31 The IiUIUII annual di ff!rence In AIIN between rate base and each optIon 11997-20(0). 
41 The 11nJ lUI annual di fference 1 n A"N beheen rate base and each opt! on I 1987-20DO) • 

E-2 

0.57 
B 

-2 

40.43 -1:.79 
90 16 
-5 -bA 

1.29 

-2 



JS: D:t:ons stucv: 
~Jc~~entatlcn for draft ~:S 

============ 
1:. :onfMcd 
=====::===== 

No. 
--------- Mine Site 

., 
~ 

'.' 

Overburden Removed (tons) 
Process Water Used !acreJft) 
3clId Waste ;tons) 
Alr PJl;utants (~ons): 

4 Partlculates 

b 
7 
S 
9 

10 
1 ! 
~ ., ,. 

!4 .. 
." .. ~ 

17 
18 
19 
20 
i1 

."'\'" 

1"'1' 

.:0 
-, 
1.1 

28 
29 
30 
31 
32 
3~ 

34 

35 
36 
37 

502 
NOli 
Hydrocarbons 
CO 
Dther 

Water Pollutants (tons) 
Deaths 
In]tlnes 

Process Si te 

?~ocess Water Used (acre/tt) 
Solid Waste (tons) 
AIr Pol:utants (tons): 

Particulates 
502 
NOx 
Hydrocarbons 
co 
Flouride 

Water Pollutants itonsl 
Generating Site 

Process Water Used (ac~elft) 

SOlId Waste !t:nsi 
Air Pollutants (tons) 

Part.culates 

NO:: 
Hydrocarbons 
CO 
C02 
Other 

Water Pollutants (tons) 
Deaths 
Injunes 

Average AKW difference 21 
Maxiaul AKN difference 3i 
Kinllul AKW difference 41 

DPT!ON ! : CDNf~DD: "T m!!: s " 
---------------------------

A B C 
Coal Nuclear ~T 

---------------------------
11 

-5.41 80q~: 

11 
-1).05 21128 

-0.51 1. 73 
-0.02 0.25 
-0.05 0.2b 
-0.02 0.01 
-0. ~)2 .00 
-0.01 0.10 

57.4B 
.00 

.00 0.15 

344.56 
0.73 

12.1:1 
48.53 
1:.79 
0.1:; 
0.32 
0.01 
1. 21 

_~. QC; ...• ,.., 194.b9 
-!00.55 194.90 

-1.1~ .00 -1.10 
-1.29 
-1.8:': 0.10 -31. 76 
-0.07 0.01 -3.21 
-0.20 0.02 -B.B7 

-661.77 
.00 0.07 -0.61 

0.47 
.00 .00 
.00 0.04 

=========================== 
-0.01 8.14 -0.93 

11 33 3 
-18 0 -6 

OPTION 2: 20M/MOD: 5 111111 s DPTION 3:COniMOD: 10 1l1lis 
--------------------------- ---------------------------

D E F 6 H 
Ceal Nuciear CT Coal Nuclear CT 

--------------------------- ---------------------------
1/ 11 

64.89 80952 1411. 31 -148411 
11 -21 

0.56 2628 12.09 -4819 

b.12 1.73 133.10 -3.18 
0.25 0.25 5.34 -0.46 
0.61 0.26 13.26 -0.48 
0.18 0.01 3.98 -0.02 
0.28 .00 6.19 .00 
0.10 0.10 2.24 -0.19 

57.48 -105.38 
.00 .00 

0.01 0.15 0.17 -0.27 

344.56 -631.69 
0.73 -1.34 

12.61 -23.11 
48.53 -88.96 
12.79 -23.44 
0.13 -0.24 
0.32 -0.59 
0.01 -0.01 
1.21 -2.21 

1!.43 194.69 248.50 -356.93 
1206.56 194.90 26242.64 -357.31 

1:.83 .00 -0.92918 300.87 -0.01 -0.17 
!5.43 335.69 
:1.83 0.10 -26.8775 474.82 -0.19 -4.89 
0.8! 0.01 -2.71872 17.72 -0.01 -0.49 
Z.36 0.02 -7.50231 51.43 -0.03 -1.36 
7941 172722 
0.01 0.07 -0.51621 0.25 -0.12 -0.09 

0.47 -o.B7· 
.00 .00 .00 .00 
.00 0.04 0.10 -0.01, 

.. ==================:::===== =======..~~~====' 

0.86 B.14 -0.79 18.64 't<·i.;93 ~, -0.14 
15 33 3 3', ~=;;~:: 7 

·20 
i.":. 

-3 -18 0 -4 

1/ To calculate: Environ.ental impact per one A~W generation. multiplied by average annttal AKW difference betltlD 
rate base and opbon (see hne 35). Sources: TechnologIcal CharacteristlC:s: Environll!ntal Infor.itiDn Handb.tJolt{6181; ,JWt) 

'21 The average annual difference in Alnl betlleen rate base and each option lover period 1987 through 2000), . ..:. ,~.,." 
3/ The Ilaxillul annual difference in AIIN betlleen rate base and each option (1987-20001.'_·~:';~,'X'.:,'~,',.::,,',;:'·',,7l:'~: 
41 The .inilul annual difference in AKW between rate base and each option 119a7-2000)'_,..,~ -',;" 
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2:-DE..C-05 13: 15 
~ 6,:;[ 1: T,-,ACY VA'? "'AT£:"---<= 1 S ?~ I'll"·~ t, I L T J T I r r;J'" (nTI :J', (I INCENTIVE GA'1E ')0 -- ~AT~ 'lASE 

TAf<U 1 " 
DOwE~ DA rr. 5 r-y YF "'~' 

OILLS P'::." Klolt-Il 
(EXfltCT'u VAL Ut 5) 

Y'C' AI P'IIORITY :)51 NE" FIR~ 5HN~A?D f-'LJ~LJ C "RIVATF 
FIR"'" STAt-J)AR) i-<£SOURC~ SU"'PLLlS NO"JFlf?'" N'JN tXCH~,~GE NO ill rxCHA~GE 

1 (/~ ,~, zr.~ 21., 25 • .) 2 'i .'J ?2 .1 2 ".1 42.2 
1Yf7 2".4 2.,).4 25.4 25.4 21.4 2:::.9 41.6 
!9h:: 12.0 19.6 21.0 21.0 19.5 2b.'; 3°.8 
19~:Q 19.9 19. ;> 22.8 2'?P. 19.° ?7. t. 39.6 
1990 20.6 18.9 23.8 23.3 20.3 2B.1 39.9 
190 1 2(1.2 1'1. '5 23.4 23.4 2n.l 21' .• 0 40.0 
1992 19.3 17. 'I 23.5 23.5 19.6 27.6 40.5 
1993 19.4 17 .8 24.1 24.1 1°.7 27.7 41.2 
1994 IB.5 17.0 24.6 24.6 19.3 27.3 41.4 
1995 H.7 17.2 25.9 25.9 19.4 n.6 42.7 
1996 18.7 17 .2 27.4 27.4 19.4 27.7 43.8 
1997 H.5 17.0 23.1 21l.1 1<).5 27.7 44.2 
199& 18.6 17 .0 28.9 2?9 19.6 27.8 44.7 
199'1 18.7 17.1 30.\) 30.0 1°.3 28.1 45.2 
2000 H.9 17.2 30.h 30.'\ 20.1 28.3 45.9 
2001 19.1 17.'5 31.6 31.6 20.1 2 'I. 6 46.2 
ZIlO? 18.9 17.2 31.5 31.5 20.0 28.6 46.5 
?OO} 10.2 17.5 32.2 3<'.<' 20.2 2'1.9 46.7 
?IlO4 19.1 17.4 32.5 32.5 21).3 28.9 46.'1 
200-" B.9 H.3 33.0 33.0 20.4 2 P,.9 47.0 
2006 19.2 H.4 34.1 34.1 20.6 29.1 47.5 
2007 1°.1 17.4 34.6 34.6 20.'1 29.2 47.7 
2008 1°.4 H.7 35.9 35.9 21.0 29.5 48.1 
2009 11'.9 17.2 35.0 3';.6 2Cl.9 29.3 48.1 
2010 13.8 17.2 36.5 36.5 21.1 2'Y.4 48.4 
?el1 F.b 17.r) 36.3 H.3 21.() 29.4 48.4 
::>012 19.0 17.3 37.6 37.6 21. 3 29.7 48.9 
?013 11l.1 16.'; 37.4 37.4 20.1l 29.4 49.2 
?Oll, H' .4 16.li 38.2 33.2 21.0 29.6 49.3 
2015 1~: • 0 17 .1 39.1 3Q.l 21.2 30.1 49.3 

F-l 



211-DEC-'l5 13:18 
CASE 1: TKACY VAR RATF---EIS GOTI)"; GA~E = 50 

nbLE I? 
POwEr; 'IHlS ,-'V Y'~A~ 

(/-'YLLS pe::o;; t'''H) 
(C'~D;:'(T'i) VALUE<;) 

YL~.h Pi} IORITY 'lSI NE" FI'~M 5TAN,)AP[) r'lJ"·L T C D~TVAH 

FTf\M 5T 'V-lDAQ,) RE50LlPCf SI)RPLJS NONFI"?v NrJU E )((I-Ai'HiE \lu"l '=XCHA'IGE 

1 ~ 0, 20.t- 21.~ 25.CJ i:'').C) n.l 2°.] 42.2 
1 J «.7 2P.4 21.1, 25.4 2').4 21.4 2<t.9 41.1\ 
] qPF 17 .Y 1 c). 6 70.9 20.9 19.5 7.6.') 39.~ 

198Q 19.3 1:). ? 22.2 22.2 1°.9 27.2 39.6 
1990 1°.6 lB.5 22.6 22.6 20.2 27.5 39.Q 
1991 !S. '" 17 .CJ 21.9 21.9 20.0 ?7 .1 40.1! 
1992 17.8 17 .1 21.9 21.9 lQ.,) 2b.6 40.5 
1993 11'. r. 16.8 22.5 2?S 19.1' 76.7 41.1 
1994 17 .3 lS.2 23.4 23.4 19.2 20.5 41.4 
1995 17 .5 16.2 24.9 24.° 1°.4 26.7 42.6 
1;)96 17.7 16.3 26.4 26.4 19.5 ?7.0 43.8 
19Q7 17.8 16."3 27.5 27.5 19.6 27.1 44.3 
190 P, 1".<; 17.11 29.'l 2'1.2 19.'\ n.7 44.P 
1999 If..7 17 .2 30.~ 30.~ 20.0 n.o 45.4 
"COO 18.9 17.2 31.1 31.1 20.3 2 'l. 2 46.2 
2001 1°.2 17.5 32.0 32.0 20.4 2f-.6 46.5 
20(12 1 0 .0 17.3 32.1 32.1 20.4 28.6 46.8 
;> 0 I):: 19.4 17.7 33.0 33.0 20.6 29.0 47.1 
2004 1°.2 17 .5 33.4 3~.4 20.7 29.0 47.2 
201)5 19.2 17.5 34.0 34. ~) 20.'1 29.(\ 47.3 
2000 19.3 17.6 34.8 34.11 20.9 29.2 47.7 
2007 19.3 17.6 35.1 35.1 21.0 29.3 47.8 
'lO08 19.7 17.9 36.3 36.3 21. '3 29.6 4P.2 
2009 lCJ.l 17.4 35.8 3';.8 21.2 2".4 411.2 
?010 1c.O 17.3 36.5 3(,.5 21.3 2°.5 48.5 
2vll 1?7 17.0 36.3 36.3 21.1'1 29.4 48.4 
2012 19.0 17.3 37.7 37.7 21.4 29.7 49.0 
7013 18.1 16.5 37.4 37.4 20.8 29.4 49.2 
2014 18. 'i 16.8 38.2 3~.2 21.0 29.7 49.3 
:>1)15 1S.7 17.1 38.7 31>.7 21.1 30.0 49.2 

f"-2 



t~-~EC-·5 1~:1~ 
~A~': 1: Tc1ACV V&.R I .. AT';:---::I'; ""T 1.1'" 2 .:iA'1E = 50 

T'tLE 1 " 
P0\oJU' "A H.S ~,y yr:6.'" 

n ILL':. Pc,( r; ;: 'I) 
(:,..:")[CTCi., \I IILI)[ S) 

y:..~ , P'II"hlTY "SI !lif:," FloM STA.'J:)A.R~ ;>IIPLTC Pi<IVATF 
FTHI-i '>TAN!:If\?':' ~J:S()U~Cf.. 5U:~PLtJc:; NONf I ~., Nn\J ~)lCYA'lGC: 'l(}N EXCHA'JGE 

~ 9 ~!.' zn.r 21.~ 25.9 2~.0 n.l 2<;.1 42.2 
I .. Ll 2C .4 20.4 25.4 25.4 21.4 l.·<.9 41.6 
19n t:'. n 1 '~. (, 21.0 21.0 1°.5 2£-.. r;, 39.8 
1,,~h 1°.9 1 0 .2 22.<-; 22.3 10.'> 27.0 39.7 
1990 20.5 13. R 23.5 23.c; 20.3 2e.o 39. 0 

1941 1'1.1:: 13.3 23./) 23.0 20.1 27.1'. 40.0 
1992 19.0 17 .n 23.2 2~.2 1 0. (, 27.4 40.5 
1'1 0 3 19.2 17 .6 23.9 23.9 19.7 27." 41.2 
1994 E.3 16. il 24.4 24.4 19.3 27.2 41.4 
1995 H.3 16.~ 25.0 25.6 19.4 27.3 42.7 
190 6 1I~.3 16.R 26.9 26.0 1°.4 27.4 43.8 
1<;;97 18.3 16.7 27.7 27.7 1<"1.5 27.'> 44.1 
19C;0 11' .5 17.0 n.(I 2'1.B 1'1.'; 27. ~ 44.6 
199 0 1!:'.7 17.2 30.1 30.1 1'1. l> 2k.l 45.3 
2000 18.9 17.3 31.0 31.0 20.? 28.3 46.0 
2001 19.1 17.5 31.7 31.7 2C.? 28.6 46.3 
2002 H.9 17 .3 31.8 31.1\ 20.1 2'\.6 46.6 
;> oo~; 19.3 17 .r, 32.5 32.5 ?'l.3 2P,.9 46.il 
? 0 Ill. 1 r). ~ 17.5 32.9 32.9 20.'; 20.0 46.9 
?005 10.1 17 .4 33.4 33.4 20.'i 20.0 47.1 
200b 1().2 17.C; 34.3 34.3 20.7 29.1 47.5 
2007 1'l..1 17.4 34.7 34.7 20.8 29.2 47.7 
200 R 1°.5 17.11 36.1 36.2 21.2 29.C; 48.1 
?OOO 1 C). I) 17.3 35. ~, 3° Q ) .. 21 • n 2".3 4".1 
:'OlD 18.9 17.? 36.0 3~,. !', 21.2 ?9.4 411.4 
~r,1l 1"." 17.0 36.4 3".4 21.0 2<1.4 411." 
;~) 12 10.(\ 17.3 37.~ 37.~ 21. 4 29.7 49.0 
2013 F.2 16.6 37.7 37.7 20.9 29.4 49.2 
1(' 14 19.5 16.9 38.4 3".4 21.1 29.7 49.3 
?f-1, If.?; 17.1 39.0 3°.0 21.7. 30.0 49.3 



<,°_;1[(-'5 13:1.'") 
CASIO 1: ThACY VA"? "A E---~ I C; 50 

TA!3Lf 1° 
p\):';i:. r·· RATt') "Y V"'A'" 

n'. ILLS pr:i r. oIH) 
( >):~'cCTc~ V f,LlJC: ';) 

Yf:.A" f-''t{(1RITY ),)1 I\&t .• "IR"'1 STAN')A"/,> "UI',L r C DfHVATt' 
FIt:": s T Air'~ n "FS(l:'hC[ C;U'>PLlIS NO"lFI i-('" ~JO'·! r'>:CH~~!:]'- ,~O~: "'l(CHA·~Gt=.: 

1 --J < t ,: C • f. 21. 7 25.'< 2'). ° 2:'.1 2·7J.l 42.2 
1 :i ~ 7 2 r· < 2<1.4 25.5 2<;.') 21.4 ZQ.Q 41 .6 
1 i~d, 1".1 19.6 21.0 21.0 19.5 2f.A 70 R -' . 
198 c 2('..0 1°.;> 22.9 22.0 1°.9 27. (. 3<:).7 
199,; cO.7 19.0 23.0 23.~ 20."; 2".:> 30 .9 
1991 20.0 n.s <'5.3 <'~.~ ?0.1 27.~ 4/).0 
190 2 19.1 17.7 ?3.4 c~.4 10. f, 27.'> 40.5 
19'1?, 1'1.4 17. " 24.1 ~4.1 1°.7 ?7.7 41.2 
1994 18.4 16.9 24.7 24.7 19. ~ 27.3 41.4 
19 0 5 11'1.5 17. (\ 25.8 25. p 19.4 27.4 42.7 
19 0 6 lR.5 17.0 '27.3 27.3 19.4 ?7. (, 43.R 
19 0 7 1~.'i 11,.9 28.1 2~.1 19.5 27.f-, 44.7 
1 gc" II'.A 17.0 2E'. it. 2q.Q 19.<; 77. "- 44.6 
1999 1~.8 17. "> 30.2 30.2 1°. " 2".1 45.3 
2000 H.'> 17.3 30.9 30.0 20.1 20.3 46.0 
2001 19.1 17.5 31.5 31.5 ?0.1 2f<.f, 4f..2 
70C2 18.9 17.2 31. '3 31.3 2(\.0 21\.5 46.<; 
<' 00', 10.2 17.5 32.1 32.1 20.? ?f. <; 46.7 
2004 19.1 17.4 32.7 32.7 20.3 2~.9 46. 0 

20115 lCJ.O 17.3 33.2 3'=.2 20.4 2~.9 47.0 
2006 19.1 17.4 34.1 34 .1 2fl.7 29.1 47.5 
20(17 19.1 17.4 34.6 34.6 20.R 29.2 47.7 
200~ 1".4 17.7 '35.fI 3'5.>< 21.1 29.5 4F..l 
2009 !P. Q 17.2 35.5 3".<; 20.9 29." 48.1 
<'Olu iF. ).: 17 .2 36.3 3f-.3 21.l 29.4 48.4 
2011 1<.6 17.0 36.3 31,.3 21.0 29. (. 4Sl.5 
2012 19.0 17. '3 37.6 37 .6 21.3 29.7 48. 9 
~!J13 H.c 16.6 37.6 37 .6 20.9 29.4 49.2 
2(j14 1".4 16. ~ 33.4 3 R .4 21.0 29.7 49.3 
2~1C; Ir.7 17 .1 39.0 3°.0 21.2 30.(\ 49.2 

F-4 



21<-D[(-85 14:?1 
CASE 1: TRACY CO"l''''')'-'' \ S c:, 'It' ~ i, (L T STIr D:JN O::>T(,)N 0 INCE~TIV!:: GA"IE = 5f 

HTf 'lASE 

T A.~\L C 1 'l 
pe\,"t~~ 1ATES "V Y~AF' 

(I-'T lL <; 1':. r .JH) 
(FXD[CT~r V~L"EC;) 

VUf~ P"IORITY f)SI NEW FlO!" STA>~!)A~') P\JP,LlC ;>iHVHE 
flR!~ STANf)ARD RESOURCe SUPPLUS N0NFIR'" N()'~ rXCHAfIIGt. '.f:) "I nCHA:-IGE 

l'i?,o 2C.6 21. ." 25.9 2<;.v 2?1 29.1 42.2 
1"'~7 20.4 ,,0.4 25.4 25.4 71.4 <,~.9 41 ." 
1980 11' .0 1 Q. f, 21.0 21.0 19.5 26.5 39.11 
1989 19. 0 19. ? 22.3 27.~ 19.0 27.6 39.6 
1990 20.6 1 "l.') 23.'1 2~.::l 2r..3 n.! 39.9 
1901 20.7 1 ~. ~ 23.4 25. I. '?C.l 2i1.0 4!l.O 
19"'? 1°.' 17. .) 23.5 2'.<; 1'.).'" 27. (, 40.5 
19 c 3 1°.4 17. " 24.1 ,U •• l 1°.7 27.7 41.2 
1994 !P.5 17.0 24.6 24.6 19.~ 27.3 41.4 
1995 18.7 17.<' 2.5. q 2'i.9 19.4 27.6 42.7 
1996 1l'.7 17.2 27.4 27.4 19.4 27.7 43.8 
1997 1?S 17 .0 2~.1 2'~ .1 19.5 27.7 4'4.'2 
1991' F.6 17 .1) 2~.9 29.. o:l 10.6 n.R 44.7 
1999 1 So'. 7 17 .1 .~:>. c 3().O 1 c. r, 2R.1 45.2 
200(\ 18.9 17.2 30.8 3(l."l 20.1 211.3 45.9 
2001 19.1 17.5 31.6 31.6 20.1 28.6 46.'2 
:'002 1f<.9 17.:> 31.5 31.5 ~!l.'l 28.6 46." 
ZOC3 19.2 17. <; 32.7 3?2 21'.? 2~.Q 46.7 
2004 lU.1 17 .4 32.5 3::>.5 ;>0.3 U.9 46.8 
;:>005 1~.9 17.~ 3.~. C 33.C 21).4 2g.9 47.0 
2006 1C).2 17 .4 34.1 34.1 20 .... 2°.1 47.5 
2007 19.1 17 .4 34.6 34.1'. 2n.8 2°.? 47.7 
2008 19.4 17.7 3,.9 3'i.G 21.0 29.5 48.1 
200'oJ if'.:) 17 .? 35.tJ 3<;.1, 2~.q ?<I.3 48.1 
7010 l~.x 17.7. 36.5 3 .... 5 21.1 29.4 4R.4 
;>el1 1>' .... 17. ') H.3 36.1: 21.0 29.4 4~.4 

?,)l? lQ.O 17.3 37 .6 37.6 ?1.~ 29.7 48.9 
;:>013 H.1 16.5 37.4 37.4 20.8 29.4 49.2 
2014 H.4 16. 11 38.2 30..2 21.0 29.6 49.3 
zon H.F 17 .1 H.l 3".1 21. ? 30.1 49.~ 

F-"i 



~'P-i)f_C-i\S 14:21 
CASf 1: TkflCY C O',,~o)_r I C; n r ,n,)A.:·ILI5Tlr "''' JI, ')"TI:n: 1 CJ'l/"'OD GAMIC = , ~ILl 

T flPLr 1~ 

PO.1t ,. RAH,) ~1 y:::..o 

(,. T LL:.. pr." ~; "H) 
(Df'i::TFL. IIAL:IE S) 

y:: "r~ P~IORITY 1SI N[lo' F I'~M 5 T A 'lfH ::/r) "U[;LIC PftIVATE 
FIR'" <; T ANr)'\i~{) ~ESOUkcr_ SU::>PL~J5 NONFIR~ '-l:J'I EXCHANGt. NON EXCHANGE 

19E<t> 20.6 21.~ 25.9 2'5.9 22.1 29.] 47.2 
1'187 20.4 20.4 25.4 2'5.4 2t.4 2R.9 41.6 
1988 18.0 19.6 21.0 21.0 19.'5 26.5 39.8 
1989 19.9 19.2 72.7 n.7 19.0 27.t- 39.6 
1990 20.6 13.9 23.7 2'.7 20.3 28.1 39.9 
1991 20.3 1 ~. 6 23.6 23.~ 20.;> B.O 40.0 
1992 1°.4 17. ~ 23.tI 23.6 19.6 27.7 40.5 
1991 1°.4 17.Q 24.2 24.2 19.3 27.7 41.2 
1994 11'.6 17 .1 24.7 24.7 1°.3 27.4 41.4 
1995 18.8 17.3 25.9 25.Q 19.4 27.6 42.7 
1996 1R.8 17 .2 27.4 27.4 19.4 27.R 43.9 
1997 1~.7 17 .1 2B.2 2'l.? 19. '5 27.'3 44.2 
19QI-, 1~.5 16.9 2'l.6 29.6 19.5 27.8 44.6 
1999 H.7 17.1 29.7 29.7 19.7 28.0 45.1 
2000 18. R 17.2 30.6 30.6 20.0 2P..3 45.8 
2001 1°.1 17 .4 31.3 31.3 20.0 21'.6 46.2 
2002 18.8 17.1 31.3 31.3 19.9 2~.6 46.4 
2003 19.1 17.5 31.9 31.0 20.1 2~.R 46.7 
2004 19.0 17. "i 32.4 3?4 2(\.2 2P-.9 41>.8 
2005 if.. Q 17 .2 32.7 3?7 2<'.3 28.8 46.9 
2006 19.0 17.3 33.>"s 3:'1.P. 20.6 29.0 47.4 
2007 19.1 17.4 34.3 34.3 20.7 29.1 47.7 
<'OOE 19.4 17.7 35.7 35.7 21. :l 29.5 48.1 
2009 IS'. 0 17.2 35.3 35.3 20.9 29.3 48.1 
ZOIC H.!' 17.1 36.2 36.2 21.1 29.4 4f1.4 
2011 18.5 16.'1 36.1 3~.1 21. (l 29.3 4~.4 

2012 10.0 17.3 37.3 37.3 21. 2 29.7 4~.9 

2013 18.2 16.6 37.4 37.4 ~O.I\ 29.4 49.2 
2014 lE.5 16.8 31:1. 2 .B.2 21.0 29.7 49.3 
2015 18.8 17.1 3R.Q 3~.? 21.2 30.1 49.3 

F-6 



ZP-OFC-8S 14:21 
CASE 1: TRACY CO'J/"10!)-~ I S PI"D~~TLT')TIC RIJ ~, ~PT I )N ;> CO"l/'1uf) GAr.IIE = 50 

0; MILL 

1 .a i>!. F 1" 
PO'1Eo:' ~An') 0y YFu~ 

(>'1 LLS PF··! K. !Il 
(I:"X"ECF·C V~LlJt<;) 

YE.M, p~ IORITY flS I r'H:W FIRM STAlJ;:).\PD ;oUPLt C "'·YVATF 
FIR"'- SH'ljI)AR!) "ESOUf<n SUDPLUS Nf)r~ F I ,~,~ "lO'; F)(CHA'lGr:: i'.jON EXCHANGE 

1980 20.6 21.3 25.9 2').1 2<'.1 <'9.1 42.2 
1987 20.4 20.4 25.4 25.4 21.4 2P..o 41.6 
1988 18.0 19.6 21.0 21.0 19.5 26.'5 39.1' 
19119 19.9 19.2 22.7 2?7 19.9 27.6 3 9 .6 
1990 20.6 1/1.9 23.7 23.7 20.3 2 p.1 39.9 
1991 20.3 1~. " 23.6 2~.6 2().2 2".0 40.0 
1992 19.4 17.R 23.0 23.6 1°.6 ?7.7 40.'5 
1993 1°.5 17.9 24.2 24.2 1°.~ 27.7 41.2 
1994 18.6 17 .1 24.7 24.7 19.3 27.4 41.4 
1995 18.8 17.3 25.9 2'5.9 19.4 27.6 42.7 
1996 H.8 17.3 27 .5 27.'5 19.4 27.8 43.9 
1997 IP.7 17 .1 2~. 2 l>'. ? 19.5 27.P 44.7 
199": 18.5 11.r) n.7 29.7 1°.5 27.8 44.7 
1990 18.7 17 .1 29.8 2'l.R 10.7 <'8.0 4'5.1 
2000 18.8 17.2 30.7 30.7 20.0 28.3 45.8 
2001 19.1 17.5 31.4 31.4 20.0 2R.6 46.2 
2002 18.9 17.2 31.4 3.1.4 20.0 2~.6 46.5 
2003 19.2 17 .5 31.0 31.0 20.? 2~.9 46.7 
2004 1°.0 17.4 32.3 3?~ ?n. ., 2~. 0 46.R 
7005 lR. Q 17.2 32.1' 37.R 20.3 n.9 46.9 
2006 11;.0 17.3 33.6 33.6 20.5 20.(1 47.4 
2007 19.0 17.3 34.2 34.2 20.7 29.1 47.7 
200P. 10.4 17.7 3'5.6 3"." 21.(\ 29.4 48.0 
"009 H.9 17.<' 3'5.<' .3'5.7 2".R 29.3 41!.0 
7010 lE. 'l 17.1 36.1 31,.1 21.0 2°.4 43.4 
?'vll 19..5 11'>.9 36.0 31,.0 2n.9 2C;.~ 411.4 
2012 18.9 17.3 37.1 .37.1 21.2 29.7 48.9 
2013 lI'. ? 16.6 37.J 37.1 20.~ 29.4 49.1 
?014 18.4 16.R 38.0 3~.O ?l.0 29.7 49.3 

17.1 3~.(, 
/ 

30.0 201') 18.11 3>1.1i 21.1 49.3 

F-7 



2~-)fC-~S 14 :?1 
CASE 1: TR~CY CD~/"~)')-"IC; p ~.' r);· t, ' ILf"TjI i; d'~ ""T I )\! 3 :O~II '10!"' '.;4"'E = 50 

] 0 '1ILL 

Tl~~~,LL 1 0 

P(h'Cr. :;>ATi- C; 'J¥ Y~ A " 

U T LL~ ;1.: f' ..,'j.4) 

(I: }J'[ CF I) 'Vl\LU~:,";) 

V~:,H PRIOk TTY 1)51 '~f \II "l-U-' S T M")A F~ "Ui-;L I C Df<JvATf-
F J R"~ <; T AN1HR) :~f5llljf<cr_ ~ul-~ PL.) C; Nrl"JFI;J" ~,I)'J r: )( C 1-1 A '.J G ~ NJ~, F.XCHA·~GE 

1:)":6 20.(, 21.? ;> 5. r) 2<;.9 ;,., • '1 ?0.1 42.7 
19;.17 20.4 ~0.4 25.4 21.4 21.3 n.9 41.6 
1988 1~.O 1 0 .5 <,O.Q 2').9 1°.'> 26.'> 39.R 
198<,1 1').8 19.1 22.7 2'2.7 lQ.9 27.5 39.6 
1990 20.6 13.9 23.7 n.7 20.3 2~.1 39.9 
1991 20.3 1?'.6 23.0 2"1.6 ;>('.1 71/ " . ~ 40.0 
1992 19.4 17. ~ 23.7 2'.7 1"." ?7.7 4(1.5 
1993 19.5 17 .9 24.3 24.~ 10.7 ?7.2. 41.2 
1994 18.6 17.0 24.9 24.9 19.;> 27 .4 41.5 
1995 18. 9 17.4 26.7 26.2 1°.3 27.7 42.7 
1996 18.9 17.3 27 .5 27 .il 19.3 ?7. R 43.9 
19 Q 7 18.9 17. :> 2 ' • f, (. -, , 

• J lCJ. -.; .2 7.9 44.3 
10Q ... 1".7 17.1 2°.2 2Q.? 10.'i 27.9 44.P, 
1<J99 H.7 17.1 30.3 30.3 1Q.7 2~.1 45.3 
:'>000 18.9 17 .2 30.9 3".9 20.0 2€.3 4,).0 
2001 19.1 17.5 31..6 3LA 2'1.0 2 :~." 46.2 
2002 19.0 17.3 31.8 31.~ 20.1 28.7 46.5 
;>003 19.3 17.6 32.4 3;>.4 ?O.2 7>.9 46.7 
?(,04 1.9.1 17 .4 32.tJ 3?A ~(l. -:t 2i>..9 46.'f 
2005 19.1 17 .4 33.2 3·~. 2 20.4 29.0 46. 9 
2006 1<;'.2 17 .4 34.0 3 t • • /) 20." 29.1 47.'5 
2007 19'.2 17.4 ~4.5 34.5 2".R 29.2 47.7 
200S 19.5 17.8 36.0 3'>.0 21.1 29.!-- 48.1 
200S H.D 17.3 35.6 3<;.6 70. r) 2Q.4 48.1 
701u 18.9 17.2 30.5 Y,.5 21 .1 ~c.4 4R.4 
2011 18.6 16.9 36.4 5f>.~ 21. U 2Q.4 48.4 
2012 19.0 17. '3 37.0 37.f> 21. ;> 29.7 4g.9 
201 : H.? 16.6 37.5 37.5 ?().~ 2°.5 4Q.1 
2014 18.4 16.8 3d.2 3~.2 21.C 29.7 49.3 
201) lS'.7 17.0 B.il 31(. c 21.1 30.0 49.2 

F-8 



~c-[)EC-d5 13 :4B 
ll\5E 1: TkACY ~ .. y RAE "~H) CON/'1011-[ IS P (fl[d,,- I L J', T I r ~"J~I i1'lT T '11, C I "lCe- ~TI V;: ,:;,. .... so 

PATE' 3ASt: 

T ",ll::: 1 " 
PO 'II£: " ~ATL<; oy Y'- A~ 

(>:ILL'> 1-';'" I . .... ''!) 

(:;:.r(PECTi-L V\lllr~) 

Vf:.A-' P~IORITY OSI Nr .. ·1f~M 5 T II 'I~) II ~ f) f-UfiLTC DRIVATF 
f I I~~< 5TA"-J'1I1"'J RESOilFCE <::J"!PLIJ<: NO"!F! r.'" >·n' ~XC"iA\I:;E 'I;)" !;J(CHAN(lE 

] y;;'" ZO.to 21.~ 25.<) 25.° 2::>.1 2<).1 47..2 
1 <If 7 ZO.4 20.4 25.4 25.4 21.1, 2 .... 9 t.1. f. 
1988 11'.0 19.6 21.0 21.0 19.5 26.5 39.8 
1989 1Q.9 19.7. 22.8 n.ll 19. 0 27." 3 0 .6 
1990 ~n.6 1~.9 23.8 2~.8 20.~ 2P .1 39.Q 
19(;1 2e.2 1~.5 23.4 7.~.4 21). ] 2.11.r. 40.0 
19?2 19.3 17.~ 23.5 23.5 1 0 .6 27.6 40.5 
19"3 1C;.4 17. " 2 ... 1 24.1 1°.7 27.7 41. 7. 
1994 11' .5 17.0 24.6 24.6 19.3 27.3 41.4 
1995 18.7 17.2 25. 0 25. 0 10.4 27.6 42.7 
1996 18.7 17. ~ 27.4 27.4 10.4 27.7 43.8 
19<;7 1S.'5 17.0 2<.1 2".1 19.'; 27.7 44.2 
19'1, 11\. e- 17.0 2"1.0 2~.Q 19.,> 27.~ 44.7 
H9 G H.7 17 .1 30.0 3 n .O 1°., 2?1 45.2 
;>000 18.9 17.2 30.5} 3". s: 20.1 28.3 45.9 
20Cl 1°.1 17." 31.6 31.6 20.1 2f1.6 46.2 
2002 18.9 17 .2 31.5 31.5 zr..0 21<.6 46.5 
200-= 19.? 17.5 32.2 32.2 2~. ? 2"'.'1 46.7 
2004 1C;.1 17.4 32.5 3;>.<; ;>'0.3 2~.9 .. 6.~ 
70'.'5 1(1.9 17.3 B.O 3 ~ • (\ 2(\.4 ;> F. C 47.(1 
ZOOt. 1°.? 17.4 34.1 34.1 lO.n 20.1 47.S 
2007 19.1 17.4 34.6 34.'" 20.Q 29.2 47.7 
2000 19.4 17.7 35.9 3".0 ?l.n 29.5 4~.1 
2(iOO H'.C) 17.::> 35.b 3" ./: 20.Q 29.3 4".1 
;1 G 1.,) l~.i' ]7. ? 31>.5 31,. 'i 21.1 2°.4 4R.4 
-"HI 1".6 17. (l 3b.~ 3".~ 21.0 2°.4 4~.4 

2012 19.0 17. :3 37.6 37 .f> 21.~ 29.7 411.9 
;>013 18.1 1'>.5 37.4 37.4 2n.~ 29.4 49.2 
:?1i14 10.4 16.11 3&.<' 3~.2 21.0 29.6 49.3 
2.01'; 1 ~ • o~ 17 .1 3Q.1 3°.1 21.2 30.1 4Q.3 

P-Q 



2?-)EC-~~ 1~:'~ 

( ~ ~ t= 1 : HI A C Y V A ': • A FA',) ::- 1 'J ... ():. - ~ I S 0,' I), A ' I L ! -:, TJ r " J '·i 

1 "H.:: J '~ 

P(~JL~ '~A T f c. '~ y Y 'F J\ :,' 

( ... I LI_ :' ~ ~ c . ' , ... l'!) 

(~XPl(T-L' l/ilUJl S) 

'f, f. " ;)'IOkITY :)<;[ ~~l w r I ?'·1 51 ~")A':'J 
F I R'~ S TA:~·)A,IJ) ;,[50,-";,(, SJI'?i'L,)S r~n~F I?'-~ 

19"t, ZG.A 21. ~ 25.<1 2,).'-1 n.1 
19r,7 20.4 <'0.4 25.4 2').4 21.4 
1908 17.9 19. r, 20.9 20.9 19.5 
19C' 'I 19.3 19.1 22 .1 2? .1 19. '} 
1990 19.6 1>1.<; 22.b n.f> zo.) 
1991 1°.() 1' •• 0 2(.1 c~.l .~ 0 • 1 
1',10;> 17 ... 17.1 21. :) 21 • () 1 Q. 5 
1\193 H.1 10.9 22.6 22.'> 1°.7 
1994 17.4 B.:> 23.4 23.4 19.2 
199" 17.5 H.? 24., 2'.:'\ 19.4 
19Qt. 17.7 16.7 ;> o. :~ 26.3 l".4 
1997 17.> 10.3 27.6 ?7.6 11.6 
199, 11'. f- 17.::1 2" •. ~ ZQ.3 1().':; 
1999 If.7 17.1 30.2 3'1.2 20.C 
2000 11'.9 17. ;> 31.0 31.0 ?O.~ 

?001 1<1.1 17.4 31.6 31. 6 20.~ 

700~ 19.0 17.3 31.9 31. :) ;>(\.3 

20~3 1°.4 17.7 33.1 3'.1 2 r) • I) 

::>004 1'-'.' 17." 33.2 3~.? 20.A 
2COS lY.2 17.5 33.2 3 7 ' ,.,.0 ZO.7 
200b 19.3 17 .6 34.5 34.5 ~().8 

2007 1°.3 17 .5 34.8 34.~ ::>1." 
200b 19.6 17.9 36.1 3,'" .1 21. ? 
20C9 1:;.1 17. f. 35.7 3S.? 21 • ,) 

?O 10 It .9 17.~ H.3 3'>., n. ? 
2()11 F.? 17.0 3D." 36.2 21. 0 
?()1..' 19.0 17. ) 37.b 37.'" n.3 
2013 11'.2 1'>.1'1 37.3 37.3 ZO.~ 

2014 H,.4 16.3 33.0 3°.0 21.0 
: Jl) 1" , 17 .1 5".t 3 q .", n .1 

F-lO 

:>;Ji'L I C 
··n, C Y(HAt,jGL 

(CI.l 
i' 9,.9 
2f,. <; 

n.2 
('7.o, 
27. ? 
26.7 
ZA.r 
zr,.5 
26.7 
27.0 
?7. ? 
(7.7 
h. C 
28.? 
21>..5 
28.6 
2Q.O 
;>°.0 
2?O 
29.2 
29.3 
29." 
2°.4 
?C,.'i 
2'1.4 
29.7 
29.4 
29.7 
30.0 

C';::V;:-'lUf 
c, "ILL 
:::1'-1/"'0': 

"'<IO,TE 
'JOII; E' XCHMViE 

42.? 
41.6 
39.1' 
39.1' 
39.° 
40.0 
40." 
41.1 
41.4 
42.6 
4~.p 

4'.">: 
44.? 
45.4 
46.2 
46.4 
46.7 
47.1 
47.1 
47.2 
47.(, 
47.8 
48.2 
48.1 
4~.4 

48.4 
48.9 
49.1 
4°.3 
49.? 

50 



(F -r)LC-" 5 13: 4 . ., 
USE 1: T;H\CY V 1.,,) 

""' T': A'n C ,)H/"1()i)-~: I S D In.'~,-ILI:)TI':: :",l ~J"I '1"') r r :I to: ? P'~~VO~AL GA .... E = 50 
~ MI~L 

CO""".Of) 

Ht'Li: 1" 
cf)W[ ,-, RATES .... v Yo AJ! 

(I" fLLS &,);:r'- ~: :.; 'i ) 

(U :'ICCl'<.I I,Ihl.'1rS) 

V~,At f':: I rH-.' I TV oSI Nfloi FIRM ST '&''l/I)A,",cl ·"!c;L I C :>RIVAF 
F I p'1J ,)TA:~:)'R' R~SOJRC~ C;t.F'PLUC; "lONF I -7" ':n'~ F )(C"1I\~~(it \j:JN FX(HA~r;E 

1." P,t> 20.t> 21.3 25.0 25. 0 27.1 70.1 42.2 
1 .. '17 ZO.4 2,}.4 25.4 25.4 21.1. U·.9 41.6 
198& 1'-.0 19.6 21.0 21.0 1<).5 26.'5 3<).8 
1989 19." 19.2 22.7 22.7 19. 0 27.5 39.6 
1990 21).4 1~.~ 23.5 23.5 20.3 2~.O 39.9 
1991 1Q.o 1"..4 23.2 2'" ~ i'n.2 27. i- 40./) 
19<- 2 IC.O 17.1) 23.2 27.? 19.6 27.5 40.S 
1 9'-i ~ 1 fl.:' 17.7 n. ? 27..'1 1 0 ." ?7.6 41.2 
1994 1l!.4 11,.9 24.5 24.5 1<1.3 27.2 41.4 
1995 H.4 16.9 25.5 25.5 19.4 27 .4 42.f. 
199(' 18.4 16.9 27.0 27.0 19.4 27.5 43.8 
1997 H.4 16. '~ 27.C' 27. i.i 1Q.5 27.6 44.2 
199,., H .5 17.0 2"..7 2".7 1°.5 27." 44.6 
199'} Ii'.7 17. ;> 2?o 2'1.0 19." 2~.1 45.3 
200() H.9 17 .3 30.7 30.7 20.1 2R.3 46.0 
2001 19.1 17.4 31.:; 31.3 20.1 2 l'l. (, 46.2 
2002 1?-.9 17.2 31.2 31.? 20.0 28. A 46.5 
?(j(\3 1°.2 17.5 32.1 3:>.1 20.?' 2 ...... 9 46.11 
:>oe4 1°.(\ 17.4 32.5 3Z.5 20.) 2i..o 46.9 
?OO5 lO.~ 17.3 33.0 .:, ~. '1 20.3 23. 0 47.0 
200e. 10.1 17 .4 33.8 3~.Sl: 20.5 29.0 47.5 
2001 19.1 17.4 34.2 34.2 20.7 29.1 47.7 
nor, 1(#.4 17.7 35.1' 3S.~ 21 .:J 2Q.5 4R.1 
20(\0 1 (J. 0 17. ~ 3S.4 3".4 20.9 29.3 4P..? 
? ~ 11/ 1 c ." 17.? 36.1 31;.1 71. t 2 C • (, 4R.4 
liJll 1 <:.6 17.:1 36.1 3".1 ") O. 'J 2'1.4 4~.4 

2v1? 1Q.0 17.3 37.3 37.7, n.2 29.7 4~.9 

2013 1'<. ? 11,.6 37.5 37.5 21).'; 29.5 49.1 
2014 H.S 16." 31\."1 3~.: 21.1 '/9.7 49.3 
ZOJ) P'.' 17 .1 V:." j <~ • ~ ~ 1 • 

., 30.1 4°.3 

F-ll 



2" - )1:: C - ~ 5 13:" .>j 

':'1 ~~ 1: T..:"CY V",? 'A T~ A ! " (. l·P·:I .... (lj)-~-. I'j p V) ~ ~., I L I :. T I r r;o, J ~I CPT!" 3 0,( ,,:> ()<-,~L :.ill·IE ~O 
1 J '11 Ll 
C.u\!I ... ~()r) 

TV'U l' 
~"(j flF r) RATfS ".y YFA :.: 

('. ILL:' f' ~. Y '>old) 

(i:. ... "ECT"j VAllJE'S) 

Y::: 1,.'- f''iIOFITY "OS! ; . .,f-1o! I" 1'<'" S T" "")1\'1(1 F'UPL r c ",<I'IAll" 
F T R ... , ~,T ":J')A'~') '" Sr:~IF C ~ <;U'-IPLU<; 'JO'~FI'{'! ~W,~ E X(LlA '~:.;::: ~JO'J F ;«(ij/dGE 

1 ii'.1- 2().f: ~ 1 • ! 2).C) ,,).0 ?? .1 <'9.1 42.? 
1 ,e: 7 2(:.4 t: :~ • '+ 25.4 25.4 21.3 22. .. 9 41.6 
1 .,. « • p .0 1 'j." 20.9 20. 0 19.5 21'>.5 39.P 
1939 1°.,1; 1°.1 22.7 22.7 19.9 ?7.5 3 0 .6 
1~90 20.4 1~. 7 23.5 2~.5 ?O.~ (R.O 39.9 
1991 19.9 1 'j. ~ 23.? 2~.? 2('.1 2 7. ~ 40.(' 
194;': 1°.1 17.6 n.3 27..~ 10.') Z7. I) 411.') 
199~ 1°.~ 17.7 2<t.1 24.1 19.7 27. tJ 41.2 
1994 le.4 1'>.S\ 24.7 24.7 19.2 27.3 41.4 
1905 11';.6 17.1 25.<1 t''5.9 10.~ 27., 42.7 
1996 1·Q .• 4 16.9 ?7 .t' 27.2 19. ~ 27.5 43.9 
1'1 0 7 1-,.4 1 ~. 0 ?-3.1 2'~ .1 1;) , 27." 44.2 • '+ 

1 99~, l~.? 17.1 29.1 2'1.1 19.5 27.'1 44.7 
1.;109 18. ° 17.2 3.0. S 30.5 19.3 2~.2 45.4 
2000 18.E 17. :? 30.1? 30.3 20.0 n." 40.0 
7001 19.1 17.4 31.6 31.6 20.1 2 f'. 5 46.2 
2002 18.0 17.2 31.7 31.7 2C\.1 2~.6 46.'; 
Z U 0:' 1<'.3 17.5 32.4 3:?4 20.3 2e.'- 46.1" 
2004 1 ' .• 1 17. ~ 32. t, 32. .' 20.~ 2~,. 9 46.9 
20C5 lO.l 17 .4 33.5 33.5 20.5 2°.0 47.0 
2006 1°.2 17 .5 34.4 34.4 20.7 29.1 47.5 
ZOO7 1°.? 17.'> 34.F. 34. " 2n.~ 29.2 47.7 
200t: 19.5 17. ~ 36.1 36.1 21.1 20.6 4R.2 
20(:<,1 19.0 17.1 ~5.7 31).7 21.0 20.4 4R.2 
'J C 10 1 t", • <; 17. .., )0.7 31').7 21. ') 2".5 4~.5 

2011 18.7 17.0 3&.4 3~.4 21.0 2'1.4 48.4 
2C1l' 1°.0 1 7 .3 37.7 3 7 .7 21. .3 20.7 4~.9 
2e13 B.3 16.7 37.8 37.>: 20.0 20.5 49.1 
?1I14 H.5 16." 38.5 3i1."i 21.1 29.7 49.3 
, (j 1 ' 1 <,.,.. 17 .1 39.1 3°.1 ?l.~ 3'~ .1 49.2 

F-12 



<'P-DEC-85 13:41$ 
CASE 1: T;;';ACY VA? "AF ~'J) Cn'./"'OD-' IS D·{"!t' ~.~. IL I:; T I r ~J"I 'PTlJl\: 4 _OAD 3A"1E = 50 

70 "IILL 
CON'10D 

n,',LL 1~ 

pn\JE~ ~AF~ ",y yc ~r, 

C'ILLS ~) r:-. t: I<H 1 
(c)<"ECTFi\ VA.L'J['"(' ) 

YE A.F. PqORITY DSI '1[l.' FIRM STA';.1\::;r) "jJPLIC °RIVATf 
FIR" C; T A ~~1)"R D KE"SOUi<CF C;U"PLUS NONF I .;.", WI', [ XCHAN':iE MO'I EX('HI\'~GE 

19 .'<0 ?C.~ 21- > 2,).Q 2S.? P.o ?~-;.1 42.;> 
1 '} <. 7 l".5 2;) .1. 2 ,>,~, 2<;.5 21.~ 7,.,. J 41.f. 
1988 H .0 19.5 20. 0 20. t) 19.4 2". 'i 39. R 
~9~'i 1°.9 1 9 .1 22.7 n.7 19. 0 27. r:; 39.t 
190 0 2n.7 19.0 23.5 23.~ 20.2 2".2 39.9 
U Ci l iO.4 13.7 2 .... 7 2~.7 211.1 2=-.1 40.0 
1992 19.5 1 7 .9 23.!' 23.~ 19.,> 27.P. 40.5 
1993 lQ.7 1'1.1 24.7 24.7' 19.7 27.9 41.2 
1994 18.:< 17.2 25.2 25.2 19.2 27.5 41.'i 
1995 P' .9 17.4 26.2 26.2 1Q.2 27.7 42.7 
199 6 19.0 17 .4 27 .0 27.9 19.3 27.9 43.9 
1997 1°.0 17.3 26.7 2~.7 19.4 28.<' 44.3 
19t)~ 11' .9 17.3 2'1.1. 20.4 10.5 2 !:S.1 44.ft 
1999 1x.9 17.3 311.4 3".4 1°.8 7R.7 4'>.3 
2000 19.0 17.3 30.8 30.8 2/).0 28.4 4'i.9 
2001 19.~ 17.5 31.f 31.'> 20.') 28.6 46.2 
2002 H.l 17.4 :H.9 31.9 20.1 2f..7 46.5 
2003 19.4 17.6 .32. f> 32.~ 20.' 29.0 46. R 

2004 1<:'.2 17 .r:; 32.9 37. 0 ?0.3 ?Q.O 46.1>, 
2005 19.1 17 .4 33.3 33.3 20.4 29.0 47.0 
2006 1°.~ 17 .f 34.3 34.S 20.7 29.2 47.5 
?OO7 1tl.2 17.4 34.7 34.7 20.11 29.? 47.7 
2008 19.6 17 .8 36.3 3f>.3 21.1 29.6 48.1 
200Q 19.1 17 .4 ~ t .• 0 36.1) :>1. n 79.4 48.2 
2011) H." 17.2 ~b.~ 3 ..... 1< 21.2 29.5 48.5 
ZCll 1 ;.~ • 7 17 .0 36.7 3'>.7 7.1.0 29.4 4R.'i 
2012 10.1 17 .4 31'.0 39..0 21.~ 29.R 48.9 
20U H.4 H.7 38.0 3P,.O 20.9 29.6 49.2 
2014 18.4 16.1< B.5 3'1.5 21.1 29.7 49.3 
2 Q 1 S 18.0 17.? 39.;) 3°.0 21.7 30.1 49.2 
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(AI 
21 

Year Alulinul 

Table: 1 

OPTION 0 

1987-2000 

(S) IC) (D) IE> (Fl 
21 21 

1/ Other Industry 1/ Other Industry 1/ 
(A + 9100) (C + 725000) Indirect IE .j. 2994300) 

(6) 
TOTAL 

EI1PLOYI1ENT 
(S+D+F) 

---------------------------------------------------------------------------------------------------------------------
1987 15,720) 3,380 941 725,941 2,478 2,996,778 3,726.099 
1988 (4,570) 4,530 1,776 726.776 4,790 2,999.090 3,730,396 
1989 (4,155) 4,945 1,589 726,589 4,226 2,998,526 3,730.060 
1990 (4,456) 4,644 1,428 726,428 3,768 2,998,068 3,729,140 
1991 (4,547) 4,553 1,451 726,451 3,834 2,998,134 3,729,138 
1992 (4,522) 4,578 1,446 726,446 3,851 2,998,151 3,729,175 
1993 (4,60ll 4,4911 1,317 726,317 3,516 2,997.816 3,728,632 
1994 (4,451) 4,b49 1.373 726,373 3,698 2,997.998 3.729,020 
1995 (4,338) 4.762 1,094 726.094 2,965 2.997,26~ 3,728.121 
1996 14,551) 4.549 854 725.854 2,341 2,996,641 3.727,044 
1997 14,501) 4.599 793 725,793 2,186 2.996.486 3,726,878 
1998 14,353) 4,747 678 725,678 1,885 2,996,185 3.72b,610 
1999 14,389) 4.711 531 725,531 1,492 2,995.792 3.726,034 
2000 (4,756) 4,344 348 725,348 ! ,004 2.995.304 3,724.996 

---------------------------------------------------------------------------------------------------------------------
11 Source for constants- POMer Forecasting (PN1Ci Peter Nest). 12/12/85. 

21 Source for variable data- ElploYlent I.pacts: Change in ElploYlent (Person-Years), Table 10, 
COlputer Printout dated: 12128/85. 

Table: 1 

No ActIon: E"PLOYI1ENT I"PACTS 

Year 

1987-1 Q~'3 
l11Q4-2000 

(A) 

21 
Aiuminul 

{4.6~:) 

(4.47i'i 

(B) (C) 

21 
1/ Other Industry 

(A + 9100) 

4.447 
4.623 

1,421 
810 

OPTION 0 

1987-2000 

(E) 

21 
11 Other Industry 

(e + 725000) Indirect 

726,421 
725.810 

G-l 

3.780 
2.224 

(F) 

II 
(E + 2994300) 

2.998.080 
2,996.524 

(S) 
TOTAL 

EI1PLOYMENT 
(B+D+F) 

3!n6.'i4~ 

3,726,958 

PLI1E:I2130/85 
EIS: EI1POVR 
(Al .. J35) 

PL"E: 12130/85 
EIS: E"POVR 
IA40 •. J60) 



(AI 

Year Aiulinul 
21 

(91 IC) 
21 

11 Other Industry 
(A + 9100) 

Table: 2 

OPTION 1 (REVENUE) 

1987-2000 

(D) lEI 
21 

11 Other Industry 
(e + 725000) Indirect 

IF) 

11 
IE + 2994300) 

PL"E:12/30/B5 
EIS: E"POVR 

(U .. U35) 

(SI 
TOTAL 

E"PLOY"ENT 
(B+D+F) 

---------------------------------------------------------------------------------------------------------------------
1987 (5,718) 3,382 941 725,941 2,480 2,996,780 3,726,103 
1988 (4,543) 4,557 1,786 726,786 4,820 2,999,120 3.730,463 
1989 (4,119) 4,981 1,669 726,669 4,461 2,998.761 3,730,411 
1990 (4,425) 4,675 1,574 726,574 4.196 2,998.496 3,729,745 
1991 (4,5011 4.599 1,654 72b,654 4,430 2,998.730 3,729.983 
1992 14,479) 4!621 1,684 726,684 4,550 2.999,850 3,730~15S 
1993 (4,5:m 4,567 1,548 726,548 4.194 2,998.494 3.729,609 
1994 (4,290) 4,810 1,570 726,570 4,277 2,998.577 3,729.957 
1995 (4,2351 4,865 1,298 726.298 3,562 2,997,862 3! 729,025 
1996 /4,423) 4,677 1,037 726.037 2,876 2.997.176 3,727.890 
1997 14,4091 4,691 911 725.911 2.544 2,996,844 3,727,446 
1998 /4,306) 4,794 680 725.680 1.902 2,996.202 3.726.676 
1999 14,324) 4,776 504 725,504 1,429 2,995,729 3,726,009 
2000 (4,681) 4,419 303 725,303 897 2.995.197 3.724,919 

---------------------------------------------------------------------------------------------------------------------
11 

21 

Source for tonstants- POMer Foretasting IPNICj Peter West). 12/12/85. 

Sourte for variable data- Elplovlent Ilpacts: Change in ElploYlent (Person-Years:. Table 10. 
COlputer Printout dated: 12128/85. 

(A) 

21 
Year Alulinul 

(B) IC) 
21 

11 Other Industry 
(A + 9100) 

Table: 2 

OPTION 1 (REVENUE) 

1987-2000 

(D) (E) 

2/ 
1/ Other Industry 

Ie + 725000) Indirect 

IF) 

1/ 
(E + 2994300) 

PL"E:t2/30/S5 
EIS: E"POVR 

(L40 •• U(0) 

(6) 

TOTAL 
E"PLOYI'IENT 

IB+D+F) 
---------------------------------------------------------------------------------------------------------------------
1987-1993 
1994-2000 

14,6171 
14,3811 

4,483 
4,719 

1,551 
900 

726.551 
725,900 

G-2 

4,162 
2,498 

2,998,462 
2,9%,798 

3.729,496 
3,727.417 



(AI 

Year Aiulinul 
21 

(BI IC) 
21 

11 Other Industry 
(A + 9100) 

Table: 3 

OPTION 2 ISPA PROPOSAl) 

1987-2000 

(D) IE) 
21 

11 Other Industry 
IC + 7250001 Indirect 

IF) 

11 
IE + 2994300) 

PL"E: 12/30/85 
EIS: E"POVR 

(111 •• AF35) 

(6) 
TOTAL 

E"PLDY"ENT 
IB+D+FI 

---------------------------------------------------------------------------------------------------------------------
1987 (5,656) 3,444 937 725,937 2,465 2,996,765 3,726,146 
1988 (4,505) 4,595 1,772 726,772 4,870 2,999,170 3,730,537 
1989 (4,066) 5,034 1,593 726,593 4,239 2,998,539 3,730,166 
1990 (4,395) 4,705 1,452 726,452 3,837 2,998,137 3,729,294 
1991 14,481) 4,619 1,503 726,503 3,988 2,998,288 3,729,410 
1992 (4,469) 4,631 1,492 726,492 3,988 2,998,288 3,729,411 
1993 (4,528) 4,572 1,353 726,353 3,620 2,997,920 3,728,845 
1994 14,441) 4,659 1,408 726,408 3,800 2,998,100 3,729,167 
1995 14,283) 4,817 1,157 726,157 3,148 2,997,448 3,728,422 
1996 14,409) 4,691 922 725,922 2,539 2,996,839 3,727,452 
1997 (4,459) 4,641 848 725,848 2,345 2,996,645 3,727,134 
1998 14,330) 4,770 699 725,699 1,945 2,996,245 3,726,714 
1999 14,370) 4,730 Sl1 725,511 1,441 2,995,741 3,725,982 
2000 (4,741> 4,359 313 725,313 913 2,995,213 3,724,885 

---------------------------------------------------------------------------------------------------------------------
11 Source for constants- Power Forecasting (PNIC; Peter Nest), 12/12/85. 

21 Source for variable data- ElploYlent Ilpacts: Change in ElploYlent (Person-Years), Table 10. 
COlputer Printout dated: 12128/85. 

Year 

1987-1993 
19Q4-2000 

(AI 
21 

Aiulinul 

(4,566) 
14,433) 

(B) (C) 
21 

1/ Other Industrv 
(A + 9100) 

4,514 
4.667 

1.44~ 

837 

Table: 3 

OPTION 2 (BPA PROPOSAL) 

1987-2000 

IDI IE) 
21 

11 Other Industry 
(C + 725000) Indirect 

726.443 
n5,837 

G-3 

3,B5B 
2,304 

(FI 

11 
(E + 29943001 

2,998,158 
2,996,b04 

PL"E: 12/30/85 
EIS: E"POVR 
1'140 •• AF60) 

(S) 

TOTAL 
E"PLOY"ENT 

(B+D+F) 

3,729.116 
3,727,108 



Tab!!: 4 PLI'IE: 12/30/85 
EIS: EI1POVR 

EI'IPtOV~NT II'IPACTS IAH1 •• AQ15) 

OPTION 3 IllJAD) 

1987-2000 

{A) (B) It) ~(J).) 1El (F) --{S) 

21 21 21 TOTAL 
Year Aiulinul 11 Other Industry 11 Other Industry 11 EmOYI1ENT 

(A + 9100) Ie + 725000) Indirect IE + 2994300) IB+D+F) 
---------------------------------------------------------------------------------------------------------------------

1987 15,b44) 3,456 931 725,931 2,450 2,996,750 3,726,137 
1988 14,4(9) 4,631 1,768 726,768 4,766 2,999,066 3,730.465 
1989 (4,049) 5,051 . 1,581 726,581 4,203 2,998,503 3,730,135 
1990 (4,379) 4.721 1,421 726,421 3,745 2,998,045 3,729,187 
1991 (4,4891 4,611 1.471 726,471 3,894 2,998,194 3,729.276 
1992 (4,463) 4,637 1,470 726,470 3,924 2,998,224 3,729,331 
1993 (4,559) 4,541 1,315 726.315 3,509 2,997,809 3,728,665 
1994 (4,452) 4,648 1,378 726,378 3,713 2,998,013 3,729,039 
1995 (4,344) 4,756 1,125 726,125 3,056 2,997,356 3,728,237 
1996 (4,415) 4,685 881 725,881 2,422 2,996,722 3,727,288 
1997 (4,4951 4,605 807 725,807 2,228 2,996,528 3.726,940 
1998 (4,360) 4,740 685 725,685 1,902 2.996.202 3,726,627 
1999 (4,367) 4,733 496 725,496 1,397 2.995,697 3,725,926 
2000 (4,747) 4,353 317 725,317 924 2,995,224 3,724,894 

---------------------------------------------------------------------------------------------------------------------
1/ Source for constants- Power Forecasting (PNIC; Peter West). 12/12/85. 

21 Source for variable data- ElploYlent Ilpacts: Change in ElploYlent (Person-Years), Table 10. 
COlputer Pn ntout dated: 12/11/85. 

Year 

1987-1993 
19Q4-2000 

(AI 
21 

Alulinul 

(4,5791 
14,454) 

(8) (C) 

21 
11 Other Industry 

(A + 9100) 

4,521 
4,Mb 

1,422 
813 

Table: 4 

EI'IPLOYI'IENT II'IPACTS 

OPTION 3 (LOADI 

1987-2000 

(DI (EI 
21 

11 Other Industry 
IC + 7250001 Indirect 

726,422 
725,813 

G-4 

3,784 
2,2~5 

(FI 

11 
IE + 2994300) 

2,998,084 
2,996,535 

PLI'IE: 12130185 
EIS: EI'IPOVR 

(AH40 •• AQ60 I 

(S) 
TOTAL 

EI'IPLOYI'IENT 
(B+D+FI 

3,729,028 
3,726,993 



(A) 

21 
Aiulinul 

Table: 1 

No Action: E"PLOY~NT I"PACTS 

(B) IC) 
21 

11 Other Industry 
(A + 9100) 

OPTION 0 

1987-2000 

(D) IE) 
21 

1/ Other Industry 
IC + 725000) Indirect 

IF) 

11 
(E + 2994300) 

IS) 
TOTAL 

EI'IPLOYI'IENT 
IB+D+F) 

---------------------------------------------------------------------------------------------------------------------
1987 (5,720) 3,380 941 725,941 2,478 2.996,778 3,726,099 
1988 (4,570) 4,530 1,776 726,n6 4,790 2,999,090 3,730,396 
1989 14,155) 4,945 1,589 726,589 4,226 2,998,526 3,730,060 
1990 14,456) 4,644 1,428 726,428 3,768 2,998,068 3,729,140 
1991 14,547) 4,553 1,451 726,451 3,834 2,998,134 3,729,138 
1992 14,522) 4,578 1,446 726,446 3,851 2,998,151 3,729,175 
1993 14,601) 4,499 1,317 726,317 3,516 2,997,816 3,728,632 
1994 14,451) 4,649 1,373 726,:m 3,698 2,997,998 3,729,020 
1995 14,338) 4,762 1,094 726,094 2,965 2,997,265 3,728,121 
1996 14,551) 4,549 854 725,854 2,341 2,996,641 3,727,044 
1997 14,501) 4,599 793 725,793 2,186 2,996,486 3,726,878 
1998 14,353) 4,747 678 725,678 1,885 2,996.185 3,726.610 
1999 (4.389) 4,711 531 725,531 1,492 2,995,792 3,726,034 
2000 14,756) 4,344 ·348 725,348 1,004 2.995,304 3.724,996 

PLI'!E:I2130/85 
EIS: E"POCI'! 
(Al .. J35) 

---------------------------------------------------------------------------------------------------------------------
11 Source for constants- PDMer Forecasting (PNIC; Peter Nest), 12/12/85. 

21 Source for variable data- ElploYlent Ilpacts: Change in ElploYlent IPerson-Years), Table 10. 
COlputer Printout dated: 12/28/85. 

Table: 1 

No Action: EI'IPLOY"ENT I"PACTS 

OPTION 0 

1987-2000 

(Al (B) IC) !O) IE) (F) 

21 21 21 
Year Aiulinul 11 Other Industry 11 Other Industry 11 

(A + 9100i (C + 725000) Indirect (E + 2994300) 

1987-1993 
1994-2000 

14,653) 
14.477> 

4,447 
4,623 

1,421 
810 

726,421 
725,810 

3,780 
2,224 

2,998,080 
2,996,524 

G-5 

(6) 

TOTAL 
EI1PLOYltENT 

(8+D+F) 

3,728,941 
3.726,958 

PLI'IE:12/30/85 
EIS: E"POC" 
IA40 .. J601 



(A) 

Year Aiulinul 
21 

(B) (C) 
21 

11 Other Industry 
(A + 9100) 

Table: 2 

OPTION 1 (CON/"OD 3 "ILL) 

1987-'2000 

(D) (E) 

21 
11 Other Industry 

(C + 7250001 Indirect 

(F) 

11 
(E + 2994300) 

Pl"E:12/30/95 
EIS: E"POC" 

(1l •• U35) 

(S) 

TOTAL 
E"PLOY"ENT 

(B+D+F) 
---------------------------------------------------------------------------------------------------------------------

1987 (5,683) 3,417 940 725,940 2,476 2,996,776 3,726,133 
19BB (4,557) 4,543 1,776 726,776 4,792 2,999,092 3,730,411 
1989 (4,OB6) 5,014 1,596 726,596 4,245 2,998,545 3,730,155 
1990 (4,447) 4,653 1,434 726,434 3,782 2,998,082 3,729,169 
1991 (4,512) 4,5B8 1,438 726,438 3,798 2,998,098 3,729,124 
1992 (4,450) 4,650 1,438 726,438 3,827 2,998,127 3,729,215 
1993 (4,511) 4,5B9 1,305 726,305 3,480 2,997,780 3,728,674 
1994 (4,408) 4,692 1,356 726,356 3,646 2,997,946 3,728,994 
1995 (4,292) 4,809 I,OB4 726,084 2,933 2,997,233 3,729,125 
1996 (4,449) . 4,651 835 725,835 2,286 2,996,586 3,727,072 
1997 (4,389) 4,711 765 725,765 2,107 2,996,407 3,726,B83 
199B (4,253) 4,947 693 725,693 1,925 2,996,225 3.,726,765 
1999 (4,3171 4,783 544 725,544 1,525 2,995,825 3,726,152 
2000 {4,70ll 4,399 366 725,366 1,053 2,995,353 3,725,118 

---------------------------------------------------------------------------------------------------------------------
11 Source for constants- POMer Forecasting (PNIC; Peter Nestl, 12/12/85. 

21 Source for variable data- ElploYlent Ilpacts; Change in ElploYlent (Person-Years), Table 10. 
CDiputer Prlntout dated: 12128/85. 

Year 

1997-1993 
1994-2000 

(A) 

21 
Aiulinul 

14,607) 
(4,4011 

(B) (C) 
21 

1/ Other Industry 
(A + 9100) 

4,493 
4,699 

1,419 
906 

Table: 2 

OPTION 1 (CDN/"OD 3 "Ill) 

1987-2000 

(Dl IE) 
21 

11 Other Industry 
(e + 725000) Indirect 

726,419 
725,806 

3,771 
2,211 

-------------------------------------------------------------------

G-o 

IF) 

1/ 
(E + 2994300) 

2,998,071 
2,996,511 

Pl"E: 12/30/85 
EIS: E"POC" 

(l40 .. U60) 

(S) 

TOTAL 
E~lOY"ENT 

(B+D+F! 

3, lia, r~~ . 

3,72I,Olb 



Table: 3 PLKE: 12/30/85 
EIS: E"Pot" 

E~LOY"ENT I"PACTS (Ill •• AF3S1 

OPTION 2 (eON/"OD 5 "ILl) 

1987--2000 

(AI (B) leI (D) (E) (F) (S) 
21 21 21 TOTAl 

Year Aiulinul 1/ Dther Industry 1/ Other Industry 11 E~LDY"ENT 
(A + 9100) (e + 725000) Indirect IE + 2994300) (B+D+Fl 

---------------------------------------------------------------------------------------------------------------------
1987 (5,699) 3,401 940 725,940 2,476 2,996,776 3,726,117 
1988 (4,547> 4,553 1,777 726,777 4,794 2,999,094 3,730,424 
1989 (4,061) 5,039 1,596 726,596 4,246 2,998,546 3,730,181 
1990 (4,433) 4,667 1,433 726,433 3,780 2,998,080 3,729,180 
1991 14,5241 4,576 1,434 726,434 3,787 2,998,087 3,729,097 
1992 (4,4461 4,654 1.438 726,438 3,828 2,998,128 3,729,220 
1993 (4,502) 4,598 1,303 726,303 3,474 2,997,774 3,728,675 
1994 14,383) 4,717 1,355 726,355 3,645 2,997,945 3,729,017 
1995 14,273) 4,827 1,075 726,075 2,908 2,997,208 3,728,110 
1996 14,437) 4,663 829 725,829 2,269 2,996,569 3,727,061 
1997 (4,345) 4,755 759 725,759 2,090 2,996,390 3,726,904 
1998 14,263) 4,837 681 725,681 1,892 2,996,192 3,726,710 
1999 (4,333) 4,767 542 725,542 1,521 2,995,821 3,726,130 
2000 (4,660) 4,440 356 725,356 1,026 2,995,326 3,725,122 

---------------------------------------------------------------------------------------------------------------------
1/ Source for constants- PONer Forecasting (PNICj Peter Nest), 12112/85. 

21 Source for variable data- ElploYlent Ilpacts: Change in ElploYlent (Person-Years), Table 10. 
COlputer Printout dated: 12/28/85. 

Year 

1987-1993 
1994-2000 

(A) 

21 
Alulinul 

(4.6021 
(4,385) 

(e) 

21 
1/ Other Industry 

(A + 91001 

4,498 
4,715 

1,417 
800 

Tabl e: 3 

1987-2000 

(DI (E) 

21 
1/ Other Industry 

IC + 7250001 Indirect 

720,417 
725,800 

G-7 

3,769 
2,193 

(FI 

1/ 
IE + 2994300) 

2,998,069 
2,996,493 

PL"E:12/30/85 
EIS: E"POC" 
U140 •• AF60) 

lSI 
TDTAL 

E"PLOY"ENT 
IB+D+F) 

3,728,985 
3,727,008 



(A) 

Yfar Aiulinul 
21 

(81 (CI 
21 

11 Other Industry 
(A + 91001 

Tablf: 4 

OPTION 3 (CON/~O 10 "ILL) 

ti87-2000 

(01 IE) 
21 

11 Other Industry 
(C + 7250001 Indirfct 

(FI 

11 
{E + 29943001 

PL"E: 12/30/85 
EIS: E"POC" 
IAH1. .AQ35) 

IS) 
TOTAL 

E"PLOY"ENT 
(B+D+F) 

---------------------------------------------------------------------------------------------------------------------
1987 (5,445) 3,655 942 725,942 2,482 2,996,782 3,726,379 
1988 (4,426) 4,674 1,785 726,785 4,817 2,999,117 3,730,576 
1989 (4,0101 5,090 1,603 726,603 4,267 2,998,567 3,730,260 
1990 (4,2371 4,863 1,436 726,436 3,787 2,998,087 3,729,386 
1991 14,4931 4,607 1,438 726,438 3,797 2,998,097 3,729,142 
1992 14,3931 4,707 1,434 726,434 3,817 2,998,117 3,729,258 
1993 14,409) 4,691 1,300 726,300 3,466 2,997,766 3,728,757 
1994 14,1841 4,916 1,343 726,343 3,612 2,997,912 3,729,171 
1995 14,1061 4,994 1,058 726,058 2,860 2,997,160 3,728,212 
1996 14,2171 4,883 807 . 725,807 2,208 2,996,508 3,727,198 
1997 (4,2411 4,859 728 725,728 2,001 2,996,301 3,726,888 
1998 14,145) 4,955 641 725,641 1,780 2,996,080 3,726,676 
1999 14,208) 4,892 513 725,513 1,444 2,995,744 3,726,149 
2000 14,5511 4,549 345 725,345 995 2,995,295 3,725,189 

---------------------------------------------------------------------------------------------------------------------
11 

21 

Source for constants- PONfr Forfcasting (PNICj Petfr Nestl, 12/12/85. 

Sourcf for variable data- ElploYlent Ilpacts: Change in ElploYlfnt {Person-Yearsl. Table 10. 
COIputer Printout datfd: 12128/85. 

(AI 
21 

Year Alulinul 

(81 (C) 
21 

11 Other Industry 
(A + 9100l 

Table: 4 

OPTION 3 ICON/"OO 10 "ILLI 

1987-2000 

(01 IE) 
21 

11 Other Industrv 
IC + 7250001 Indirect 

IFI 

1/ 
{E + 29943001 

PU1E: 12130/85 
EIS: E"POC" 

(AH40 •• AQ60) 

IS) 
TOTAL 

E"PLDYKENT 
18+D+F) 

---------------------------------------------------------------------------------------------------------------------
1987-1993 
1994-2000 

(4,4B8) 
(4,2361 

4,612 
4,864 

1,420 
776 

726,420 
725,776 

-------------------------------------------------------------------

G-8 

3,776 
2,129 

2,998,076 
2,996,429 

3,729,10B 
3,727,069 



Table: 1 PUlE: 12/30/85 
EIS: EIIPOVR&CII 

No Action: E"PLOY~NT IIIPACTS (Al .. J35) 

OPTION 0 

1987-2000 

(AI (Sl (e) (DI (E) IF} (S) 

21 21 21 TOTAL 
Year AIulinul 1/ Other Industry 1/ Other Industry 11 EIIPLOYI1ENT 

(A + 9100) (C + 7250001 Indirect (E + 2994300) (B+D+F) 
---------------------------------------------------------------------------------------------------------------------

1987 (5,720) 3,380 941 725,941 2.478 2,996,178 3,726,099 
1988 (4,570) 4,530 1,776 726,176 4,790 2,999,090 3,730,396 
1989 (4,155) 4,945 1,589 726,589 4,226 2,998,526 3,730,060 
1990 (4,456) 4,644 1,428 726,428 3,768 2,998,068 3,729,140 
1991 (4,547) 4,5~3 1,451 726,451 3,834 2,998,134 3,729,138 
1992 (4,5221 4,578 1,446 726,446 3,851 2,998,151 3,729,175 
1993 (4,601) 4,499 1,317 726,317 3,516 2,997,816 3,728,632 
1994 (4,451) 4,649 1,373 726,373 3,698 2,997,998 3,729,020 
1995 (4,338) 4,762 1,094 726,094 2,965 2,997,265 3,728,121 
1996 (4,551) 4,549 854 725,854 2,341 2,996,641 3,727,044 
1997 (4,501) 4,599 793 725,793 2,186 2,996,486 3.726,878 
1998 (4,353) 4,747 67B 725,678 1,885 2,996,185 3,726,610 
1999 (4,389) 4,711 531 725,531 1,492 2,995,792 3,726,034 
2000 (4,756) 4,344 348 725,348 1,004 2,995,304 3,724,996 

---------------------------------------------------------------------------------------------------------------------
11 Source for constants- Power Forecasting (PNIC: Peter Nest), 12/12/85. 

2/ Source for variable data- ElploYlent Ilpacts: Change in ElploYlent (Person-Years), Table 10. 
COlputer Printout dated: 12/28/85. 

Year 

1987-1993 
1994-2000 

(A) 

21 
AIullnUI 

(4,653) 
14,477) 

(B) (C) 

21 
11 Other Industry 

(A + 9100) 

4.447 
4,623 

1,421 
810 

Tabl e: 1 

OPTION 0 

1987-2000 

(DI (EI 
21 

1/ Other Industry 
(e + 725000) Indirect 

726,421 
725,810 

G-Q 

3,780 
2,224 

(FI 

1/ 
(E + 2994300) 

2,998,080 
2,996,524 

(S) 
TOTAL 

EI'IPLOYI'IENT 
(B+D+F) 

3.728,949 
3,726,958 

PLIIE:12/13/85 
EIS: EIIPOVR&CI1 
IA40 •• J60) 



(A) 

Year AlulillUI 
21 

(B) IC) 
21 

11 Other Industry 
(A + 9100) 

Table: 2 

ElfPLOY"ENT IlfPACTS 

OPTION 1 (REVENUE l 5 ifILL) 

1987-2000 

(Dl IE) 
21 

11 Other Industry 
IC + 725000) Indirect 

IFl 

11 
IE + 2994300) 

PL"E:12/30/85 
EIS: EIIPOVRIICII 

Ill. .U351 

IS) 
TOTAL 

E"PLOYIIENT 
IB+D+F) 

---------------------------------------------------------------------------------------------------------------------
1987 15,710) 3,390 942 725,942 2,480 2,996,780 3,726,112 
1988 (4,539) 4,561 1,787 726,787 4,825 2,999,125 3,730,473 
1989 14,066) 5,034 1,672 726,672 4,470 2,998,770 3,730,476 
1990 (4,427) 4,673 1,575 726,575 4,197 2,998,497 3,729,745 
1991 (4,532) 4,568 1,635 726,635 4,375 2,998,675 3,729,878 
1992 (4,406) 4,694 1,675 726,675 4,524 2,998,824 3,730,193 
1993 14,469) 4,631 1,532 726,532 4,147 2,998,447 3,729,610 
1994 14,274) 4,826 1,566 726,566 4,263 2,998,563 3,729,955 
1995 (4,199) 4,901 1,295 726,295 3,554 2,997,854 3,729,050 
1996 14,379) 4,721 1,036 726,036 2,873 2,997,173 3,727,930 
1997 (4,286) 4,814 893 725,893 2,493 2,996,793 3,727,500 
1998 14,240) 4,860 b68 725,668 1,869 2,996,169 3,726,697 
1999 14,310l 4,790 505 725,505 1,431 2,995,731 3,726,026 
2000 (4,659) 4,441 306 725,306 905 2,995,205 3,724,952 

---------------------------------------------------------------------------------------------------------------------
11 Source for constants- Power Forecasting IPNICj Peter West), 12/12/85. 

21 Source for variable data- ElploYlent Ilpacts: Change in ElploYlent (Person-Years)! Table 10. 
COlputer Printout dated: 12/28/85. 

Year 

1987-1993 
1994-2000 

(A) 

21 
Aiulinul 

(4,593) 
(4,335) 

(B) IC) 
21 

11 Other Industry 
(A + 9100) 

4,507 
4,765 

1,545 
896 

Table: 2 

OPTION 1 (REVENUE II 5 ifILL) 

1987-2000 

(D) IE) 
21 

11 Other Industry 
IC + 725000) Indirect 

726,545 
725,896 

G-10 

4,145 
2,484 

IFl 

1i 
(E + 2994300) 

2,998,445 
2,996,784 

PL"E:12/13/85 
EIS: EIIPOVRIICII 

(L40 •• U60) 

(S) 

TOTAL 
EI1PLOYIfENT 

IB+D+F) 

3,72°,491i 
3,:11,444 



Table: 3 PL"E: 12/30/85 
EIS: E"POVR~C" 

E"PLOY"ENT I"PACTS 1111 •• AF3S) 

OPTION 2 IBPA PROPOSAL • 5 "ILL) 

1987-2000 

IA) (B) (C) (D) (E) IF) IS) 
21 21 21 TOTAL 

Vear Alu.inu. 11 Other Industry 11 Other Industry 11 E"PLOY"ENT 
(A + 9100) IC + 725000) Indired IE + 2994300) (B+D+F) 

---------------------------------------------------------------------------------------------------------------------
1987 15,(57) 3,443 937 725,937 2,466 2,996,766 3,726,146 
1988 14,51S) 4,5BS 1,774 726,774 4,7BS 2,999,085 3,730,444 
1999 (4,010) 5,090 1,599 726,598 4,251 2,998,S51 3,730,239 
1990 14,399) 4,702 1,457 726,457 3,851 2, 99B, 151 3,729,310 
1991 14,513) 4,5B7 1,486 726,4B6 3,940 2,998,240 3,729,:m 
1992 14,429) 4,672 1,489 726,499 3,977 2,998,277 3,729,438 
1993 14,487) 4,613 1,339 726,339 3,580 2,997,8BO 3,728,832 
1994 14,3(2) 4,738 1,395 726,395 3,761 2,998,061 3,729,194 
1995 (4,263) 4,837 1,147 726,147 3,119 2,997,419 3,728,403 
1996 (4,373) 4,727 900 725,900 2,476 2,9%,776 3,727,403 
1997 14,326) 4,774 916 725,816 2,254 2,996,554 3,727,144 
1998 14,271) 4,829 693 725.693 1,927 2,996,227 3,726,749 
1999 14,347) 4,753 515 725,515 1,451 2,995,7S1 3,726,019 
2000 (4,678) 4,422 328 725,328 955 2,995,255 3,725,005 

---------------------------------------------------------------------------------------------------------------------
11 Source for constants- POMer Forecasting (PNICj Peter Mest), 12/12/85. 

21 Source for variable data- E.ploy.tnt I.pacts: Change in E.plov.ent IPerson-Vears), Table 10. 
Co.puter Printout dated: 12/2B/85. 
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14,573) 
(4,374) 

IB) (C) 
21 
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IA + 9100) 

4,527 
4.726 

1,440 
828 

Table: 3 

OPTION 2 (BPA PROPOSAL. 5 "ILL) 
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ID) IE) 
21 

1/ Other Industry 
Ie + 725000) Indirect 

726,440 
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G-ll 

3,836 
2,278 

(f) 
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2,998,136 
2,9%,578 
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(1140 •• AF(0) 
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3,729,103 
3,727,131 
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21 
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Table: 4 

OPTION 3 (BPA PROPOSAL , 10 "ILL) 

1987-2000 

101 (E) 
21 

II Other Industry 
(C + 725000) Indirect 

(FI 

II 
(E + 29943001 

PL"E:12/30/85 
EIS: E"POVRIcC" 

(AHI •• AQ35) 

IS) 
TOTAL 

E"PLDY"ENT 
(B+O+F) 

---------------------------------------------------------------------------------------------------------------------
1987 (5,385) 3,715 93B 725,938 2,471 2,996,771 3,726,424 
198B (4,404) 4,696 1,783 726,783 4,810 2,999,110 3,730,589 
1989 (3,948) 5,152 1,605 726,605 4,270 2,998,570 3,730,327 
1990 (4,194) 4,906 1,458 726,458 3,852 2,998,152 3,729.516 
1991 14,480) 4,620 1,485 726,485 3,936 2,998,236 3,729,341 
1992 14,384) 4,716 1,47B 726,478 3,946 2,998,246 3,729,440 
1993 14,4001 4,700 1,330 726,330 3,552 2,997,852 3,728,882 
1994 14,179) 4,921 1,383 726,383 3,730 2,998,030 3,729.334 
1995 14,054) 5,046 1,116 726,116 3,028 2,997,328 3,728,490 
1996 (4,166) 4,934 890 725,890 2,451 2,996,751 3,727,575 
1997 (4,232) 4,868 B04 725,804 2,223 2,996,523 3,727,195 
1998 (4,1441 4,956 650 725.650 1,808 2,996, lOB 3,726,714 
1999 (4,207) 4,893 476 725,476 1,341 2,995,641 3,726.010 
2000 14,5531 4,547 330 725,330 q61 2,995,261 3,725,138 

---------------------------------------------------------------------------------------------------------------------
11 Source for constants- POMer Forecasting (PNII:; Peter Nest), 12/12/85. 

21 Source for variable data- ElploYlent Ilpatts: Change in ElploYlent (Person-Years), Table 10. 
COlputer Printout dated: 12128/85. 
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Table: 4 
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----------------------------------------------------------------------------------------------------------------------

1987 (4,875) 4,225 933 725,933 2,454 2,996,754 3,726,912 
1988 14,115) 4,985 1,783 726,783 4,811 2,999,111 3,730,979 
1989 (3,7111 5,389 1,597 726,597 4,249 2,998,548 3,730,534 
1990 (3,946) 5,154 1,419 726,419 3.738 2,999,038 3,729,611 
1991 (4,280) 4,920 1,422 726,422 3,751 2,999,051 3,729,293 
1992 (4,183) 4,917 1,419 726,419 3,771 2,998,071 3, n9,407 
1993 (4,194) 4,906 1,263 726,263 3,358 2,997,658 3,729,927 
1994 (3,947) 5,153 1.313 726,313 3,523 2,997,823 3,729,299 
1995 (3,857) 5,243 1,069 726,069 2,891 2,997,191 3,729,503 
1996 (3,9171 5,183 797 725,797 2.178 2,996,478 3,727,458 
1997 (3,999) 5,102 711 725.711 1,950 2,996,250 3,727,063 
1998 (3,957) 5,143 599 725,599 1,660 2,995,960 3,726,702 
1999 (3,972) 5,128 476 725,47b 1,334 2,995,634 3,726.239 
2000 (4,377) 4,723 333 725,333 959 2,995,259 3,725,315 

----------------------------------------------------------------------------------------------------------------------
11 Sourre for ronstants- POMer Forerasting IPNIe; Peter Nest), 12/12/85. 

21 Soune for variable data- ElploYlent Ilpads: Change in Elployunt (Person-Years), Table 10. 
eOlputer Printout dated: 
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I. Introduction 

A. Purpose 

In this study, BPA is proposing a Variable Industrial Power (VI-86) 
rate option for aluminum smelter loads. This rate would provide a 
predetermined contractual tie between the price of BPA's power and the U.S. 
market price of aluminum. Establishing a tie between input price 
(electricity) and output price (aluminum) will enhance the ability of aluminum 
producers to operate over the entire business cycle. With this type of rate, 
when the price of aluminum decreases or increases, so will the price of power, 
within certain limits. Decreasing the price of power when aluminum prices are 
low reduces the operating costs at the smelters and should encourage higher 
production levels than if a fixed rate were in place. This in turn should 
reduce the cyclicality of smelter operations. Increasing the price of power 
when aluminum prices are high is intended to compensate BPA for the decrease 
in its revenues when the lower rates occur. Various proposals for and 
discussions of a variable rate for BPA's direct-service industrial (DSI) 
customers have occurred throughout the region over the past year. This study 
is the result of analyses conducted as well as public comment on a variable 
rate. This study describes the Variable rate proposed by BPA and the analyses 
conducted in support of the rate. 

B. Organization of the Study 

The remaining parts of Section I provide background information and 
definitions for the Study. In Section II the computer models used in the rate 
design are briefly described. Section III provides information on aluminum 
industry economics, including price forecasts and cost analysis. The design 
of the Variable rate itself is described in Section IV, including the rate 
adjustments. Section V describes the analyses prepared in support of the 
proposed Variable rate. The load, revenue and cash flow analyses are used 
both to design some of the Variable rate parameters and to check the impact of 
the rate on BPA's total revenues. Following these sections are supporting 
tables, Appendix H-A with a more detailed description of the computer models 
and Appendix H-B the proposed VI-86 rate schedule. A volume of Documentation 
for the Variable Industrial Power Rate Design Study is also available 
(VI-86-E-BPA-01A). 

C. Background 

In the Pacific Northwest, BPA serves 15 DSls that produce pulp and 
paper, various chemicals, and metals, primarily aluminum. The aluminum 
companies account for about 90 percent of the electric power purchased by the 
DSls. Of the 12 primary aluminum producers in the United States, seven have 
smelters in the Pacific Northwest. In recent years the price of aluminum has 
been very volatile with prolonged periods where the price has remained below 
the operating costs of most of the region's smelters. In response to the 
volatile price of aluminum the amount of power demanded by the DSls has 
fluctuated dramatically. The changing demand for power has caused problems 
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for BPA and the Pacific Northwest region, increasing the uncertainty about 
BPA's future resource planning, financial strength, and rate stability. 
Changes in Northwest aluminum smelter operations also have contributed to the 
region's economic problems as a whole. 

Recently, beginning in the fall of 1984, BPA has provided 
short-term discounts, called Incentive rates, to the DSIs when aluminum 
markets were depressed. As a result of these discounts, BPA's total revenues 
increased and aluminum smelter operations were higher than they would have 
been without the rate reduction. These short-term attempts have been only 
partially successful at addressing the problems associated with fluctuations 
in the DSI loads. The DSIs have indicated that predictable rates are 
necessary for long-term investment decisions. 

The concept of a variable rate for the DSIs in the Pacific 
Northwest has been proposed in papers prepared by various groups within the 
region, including the DSIs, Springfield Utility Board, and Portland General 
Electric Company and in a report prepared by Resource Strategies, Inc. for 
BPA. This concept was also briefly mentioned in "Energy and the Primary 
Aluminum Industry," a report issued in November 1984 by the U.S. Department of 
Commerce. BPA undertook the DSI Options Study late in 1984 to analyze this 
concept in more detail, along with other proposed policy and service options 
relating to BPA's DSI customers. 

D. Summary and Conclusions of the DSI Options Study 

Shortly after the start of BPA's 1985 rate proceeding, the BPA 
Administrator announced that a separate process, the DSI Options Study 
(Study), would be undertaken to study various long-term DSI options. Within 
the Study five options were examined: (1) a variable DSI rate tied to the 
price of aluminum; (2) a reduction in current rates in return for increased 
power interruptibi1ity rights in the future; (3) allowing the DSIs to purchase 
electricity from other suppliers who could provide more attractive rates; 
(4) financial support to encourage conservation/modernization investments in 
DSI plants; and (5) "no action", or pursuing a business-as-usua1 course. 
Based on the results of the Study and public comment, the Administrator 
concluded that two of the options should be pursued at this time: a power 
rate linked to the price of aluminum and limited financial support for 
conservation/modernization of DSI plants. 

A number of factors influenced the Administrator's decision to 
pursue a variable rate. Probably the most significant factor was the 
perception that some of the problems facing the DSIs were not necessarily long 
term in duration. After a period of dramatic cost increases from 1979 to 
1983, BPA has managed to stabilize costs. Over the long term, BPA's efforts 
to stabilize costs and rates should allow the PNW aluminum plants to be 
competitive in the world aluminum market as the power costs in competing 
regions increase more rapidly. The regional perception gained from the DSI 
Options Study was that BPA's actions to stabilize revenues from its aluminum 
customers should not be directed towards the long term but rather should be 
directed towards the "intermediate term" (5-10 years). 
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The advantages of a variable rate appeared to be the greatest in 
the intermediate term. When implementation of a variable rate was modeled in 
the DSI Options Study, the variable rate option principally affected aluminum 
companies' short-term operating decisions over the course of the business 
cycle, while having only a minor influence on long-term decisions to remain in 
operation or close plants. The model results suggested that the variable rate 
alone will not forestall plant closure. 

The model results consistently showed that the variable rate 
provided benefits to BPA's non-DSI customers greater than those in the "no 
action" case. Although the model results showed negative benefits to the 
DSIs, comments received from the DSIs suggested that other considerations not 
specifically accounted for within the model made this option attractive to 
them. The primary advantage to the DSIs is the predictability offered by a 
variable rate. This rate predictability would enable the aluminum companies 
to maintain higher production levels, thereby reducing their average unit 
production costs by avoiding shutdown and startup expense. Further, the 
variable rate does not contain the same degree of uncertainty and time lag as 
the current incentive rate provisions. These factors will enhance the 
Northwest smelters' competitive position on the worldwide aluminum industry 
supply curve. 

E. Current DSI Rates 

Currently all DSIs, except for Hanna Nickel, purchase power under 
the Industrial Firm Power (IP) rate schedule. The IP rate schedule contains a 
Standard rate (which averages 22.8 mills per ki1owatthour), a Premium rate, 
and an Incentive rate. The Incentive rate provisions allow BPA to offer 
temporary discounts to the DSIs when such discounts would increase BPA's total 
revenues based on the companies' commitments to purchase certain amounts of 
power from BPA. BPA's first two Incentive rate offers were made under the 
IP-83 rate schedule. The first offer was for the period September 1984 
through February 1985, the second, for the period March 1985 through June 1985. 
A third Incentive rate offered by BPA was implemented in September 1985 and 
terminates June 30, 1986. The average rate projected for the current 
Incentive rate offer is 19.3 mills per ki1owatthour. 

F. Goals of the Proposed Variable Rate 

BPA has identified the following goals for the proposed Variable 
rate. BPA's initial proposal attempts to balance these goals in the design of 
the Variable rate. 

1. Discourage aluminum plant closures during the short-run; i.e., 
1 to 3 years. The Variable rate is not intended to forestall closure of those 
plants that are not economic over the medium to long term at the IP Standard 
rate. 

2. Encourage high aluminum plant operating rates and discourage 
swing operations during BPA's surplus power period. 
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3. Increase BPA's total revenues over the revenues anticipated if 
the IP Standard rate to the DSIs were to remain in effect. If possible, the 
average rate paid under the Variable rate option, over the ten-year time 
period the rate is in effect, should equal the IP Standard rate over the same 
time period. 

G. Definitions 

The Variable rate has the following parameters (see also Figure 1): 

1. plateau: 
power remains constant. 
Standard rate. 

a range of aluminum prices over which the price of 
The plateau electricity charge equals the average IP 

2. pivot points: the point on the plateau at which the 
electricity price changes in response to aluminum market prices. 

3. lower pivot point: the point on the plateau at which a 
further decrease in the market price of aluminum results in a decrease in the 
electricity price. 

4. upper pivot point: the point on the plateau at which a 
further increase in the market price of aluminum results in an increase in the 
electricity price. 

5. slope: the rate of change in the power price to the DSIs as a 
function of the change in the market price of aluminum. 

6. lower slope: the rate of change in the price of electricity 
due to a change in the market aluminum price below the lower pivot point. 

7. upper slope: the rate of change in the price of electricity 
due to a change in the market aluminum price above the upper pivot point. 

8. rate limits: the point at which the electricity price no 
longer changes in response to a change in aluminum prices from the pivot 
points. The rate limits establish the range of possible electricity prices 
under the Variable rate. 

9. lower rate limit: the limit below which a change in aluminum 
prices below the lower pivot point will not result in a further change in the 
electricity price; the lowest electricity price possible under the Variable 
rate. 

10. upper rate limit: the limit above which a change in aluminum 
prices above the upper pivot point will not result in a further change in the 
electricity price; the highest electricity price possible under the Variable 
rate. 
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II. Principles and Methodology: Analytical Models 

A. Aluminum Smelter Model 

In designing and analyzing the Variable rate t the Aluminum Smelter 
Model (ASM) was used to project regional smelter operating decisions. The ASM 
originally was developed during BPA's 1983 wholesale power rate proceeding and 
has undergone extensive development since then. The basic theory underlying 
the ASM is that in the short-runt when capacity cannot be expanded t a smelter 
will operate when the market price for aluminum ingot is greater than or equal 
to the sum of its variable operating costs. 

In the ASM t the market price is the transaction price of aluminum 
ingot in u.S. markets. The variable costs are those costs of production that 
vary directly with the level of ingot production. The determination of the 
smelters' variable costs is discussed in section III.B. The variable costs t 
developed for each individual p1ant t are compared to the price of aluminum in 
the ASM. When a smelter is shown to cover its variable costs including 
restart costs t the sme1ter t unless already at full capacitYt will 
incrementally increase its load above current levels by one pot1ine per month 
up to the plant's full capacity. If a smelter is not covering variable costs t 
it will shut down one potline per month t to a minimum of one pot1ine. (The 
ASM is discussed in greater detail in Appendix H-A. A complete copy of the 
ASM computer code is provided in the Documentation to the Variable Rate 
Study. VI-86-E-BPA-01A.) 

B. Nonfirm Revenue Analysis Program 

The Nonfirm Revenue Analysis Program (NFRAP) was used to estimate 
BPA revenues. The NFRAP estimates sa1es t revenues t adjustments to sales, and 
wheeling values for all revenue categories that vary in response to water 
conditions in the Pacific Northwest (PNW). The model focuses on Federal 
revenue levels and does not explicitly model non-Federal revenues. Federal 
revenue categories forecasted or adjusted by the NFRAP include: Nonfirm 
EnergYt Industrial Firm Power (first quartile)t Special Industrial (Hanna 
interruptible), Surplus Firm Power t Priority Firm t and incidental wheeling and 
coordination agreement revenues. 

The NFRAP uses hydrological data for the region and the Federal 
system based on 40 years of historical water conditions. The average of 
40 historical water years (average water) is used in all analyses for the 
Variable rate. The NFRAP also uses expected PNW thermal plant availability 
and costs to determine PNW resources available for displacement by nonfirm 
energy. For determining Pacific Southwest (PSW) markets the NFRAP uses 
projected Intertie capabilities and firm contractual arrangements using the 
Intertie. Projected surplus firm resources affect estimates of sales and the 
rate levels at which sales are made. 

Given the water conditions of a particular month in a particular 
historical water year and surplus firm resources not sold at firm rates (open 
market), the NFRAP first calculates service to the interruptible industrial 
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loads. The NFRAP next compares the available regional resources to all PNW 
and PSW markets at the NF Standard and High Cost Displacement rates. If the 
markets exceed the resources, all PNW resources serve a portion of the NF 
Standard and High Cost Displacement markets, with non-Federal resources 
serving highest cost markets first. If the resources exceed the markets, the 
NFRAP apportions Federal and non-Federal sales over the Intertie, at the NF 
Standard and High Cost Displacement rates. Any remaining resources after 
these markets are satisfied serve low cost markets, mainly in the PNW. 
Remaining non-Federal resources serve these low cost markets first and if the 
low cost markets are completely served, non-Federal resources are spilled. If 
any low cost markets still remain unserved, Federal resources serve them at 
the Low Cost Displacement rate. If Federal resources remain after non-Federal 
and Federal resources have served all lower cost markets, the remaining 
resources are spilled. A more detailed discussion of the NFRAP is included in 
Appendix H-A. 

C. Revenue Estimating Model 

The Revenue Estimating Model (REVEST) compiles all the data 
required to estimate BPA's total sales and revenues. The REVEST uses monthly 
data on energy sales, peak demands, rates, and billing provisions to estimate 
revenues for a 12-month period. Generally, the REVEST applies rates to 
estimated sales and then summarizes the results in tables showing total BPA 
sales and total BPA revenues. A small portion of revenues appearing in the 
summary tables is put directly into the program, not calculated internally. 

The REVEST uses data from several sources. Wholesale power rates 
are direct inputs in the program. The NFRAP provides sales (and some 
revenues) data and adjustments to sales for rate categories whose sales or 
revenues vary in response to water conditions occurring in the PNW. Files of 
loads and purchases under contracts are provided by the other BPA planning and 
forecasting models. Externally forecasted transmission and miscellaneous 
revenues are included in the summary revenue data. 

D. Smelter Net Cash Flow Analysis 

While the ASM discussed in section II.A. above, produces reasonable 
estimates of month-to-month smelter operating decisions given projected 
short-run variable costs and aluminum prices, it cannot directly address the 
question of whether specific smelters are economically viable over the mid- to 
long-term (i.e., whether the smelters should remain in operation at all or be 
closed permanently). This question can be answered only by examining the 
smelters' total costs over a period of time and comparing these costs to the 
revenues expected over that same period. 

BPA examined the regional smelters' net cash flows (i.e., revenues 
less total outlays) over the period for which the Variable rate is proposed to 
be offered. This was accomplished by applying standard discounted net cash 
flow analysis to each plant using a simple model constructed for this 
purpose. The resulting discounted cash flows were used to evaluate the 
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impacts of the proposed Variable rate on the regional smelters with various 
aluminum price scenarios and to serve as a check on plant closure assumptions 
used in some scenarios. The calculations used to perform this analysis are 
described in more detail Appendix H-A. 
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III. Aluminum Industry Economics 

A. Aluminum Price Forecasts 

BPA performed sensitivity analyses of the Variable rate for a 
number of aluminum price projections. Two of these price forecasts were 
obtained from independent consultants: Resource Strategies, Inc. (RSI) and 
Chase Econometrics. Other price projections were developed by BPA based on 
various assumptions concerning the repetition of past price cycles that may 
occur in the future. These aluminum price forecasts are shown by quarter for 
the years 1986 through 1996 in Table 1. (See also Figure 3.) 

1. Resource Strategies, Inc. 

The RSI price forecast was obtained from the July 1985 and 
October 1985 editions of Aluminum Industry Analysis. RSI's forecast of 
aluminum prices is based on a proprietary dynamic model of the world aluminum 
industry that explicitly attempts to equilibrate supply and demand. RSI 
projects prices to improve slowly but steadily over the next few years, with 
any potential dramatic increases in price dampened by restart of idle 
facilities or the addition of new capacity. This price scenario assumes slow 
but stable macroeconomic growth of about 2.3 percent, without recession. 
Although nominal interest rates are projected to climb back to approximately 
12 percent by 1990, inflation is projected to remain under 5 percent. Primary 
aluminum consumption is projected to grow by 1.8 percent per year beginning in 
1985 and continuing through 1990. After 1990, consumption growth is expected 
to rise to about 3.4 percent per year, with prices increasing somewhat more 
substantially until the mid-1990s, when a presumed economic slowdown causes a 
severe price decline. The price of aluminum, in the RSI price forecast 
averages 63.2 cents per pound for the years 1986 through 1991 and 65.4 cents 
per pound for the years 1986 through 1996. 

2. Chase Econometrics 

The Chase Econometrics aluminum price forecast is also the 
product of a world aluminum industry model that equilibrates supply and 
demand. The Chase aluminum price forecast used by BPA is consistent with the 
scenario described in the midyear 1985 World Aluminum Outlook. This forecast 
expects aluminum prices to increase more rapidly in the near-term than the RSI 
forecast, but then to decline during a presumed recessionary downturn during 
1988, recover strongly in 1990-91, and then grow moderately during the 
mid-1990s. World consumption of primary aluminum grows at 3.3 percent 
annually from 1985 to 1990, and at 2.8 percent annually from 1990 to 1995. 
Macroeconomic assumptions call for 2 to 4 percent growth in GNP, with 
recessions in 1988 and 1992. Nominal interest rates are projected to be in 
the 10 to 12 percent range and inflation at approximately 6 percent. The 
average price of aluminum for the years 1986 through 1991 is projected to be 
67.6 cents per pound and for the years 1986 through 1996, 68.7 cents per pound. 
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3. BPA's Price Scenarios 

BPA's price scenarios are based on a recurrence of past price 
cycles. Two basic price scenarios were developed: a medium cycle and a 
random low cycle. The medium cycle scenario assumes that the historical cycle 
from mid-1982 to mid-1984 repeats itself continuously over the forecast 
period. The projected 1986-1991 medium cycle average aluminum price is 
64.5 cents per pound, and 61.6 cents per pound for the period 1986-1996. The 
random low cycle reduces the amplitude of the medium cycle such that the peak 
is at roughly 65 cents per pound, troughs are at 45 cents per pound, and the 
mean is at 55 cents per pound. A random element is then added that draws from 
a normal distribution with standard deviation equal to 2 cents per pound. The 
Random Low projects a 5-year average aluminum price of 53.9 cents per pound 
for the 1986-1991 period and 53.6 cents per pound for the 10-year period 
1986-1996. 

Table 1 and Figure 3 present all of the price forecasts used 
in this analysis. The forecasts obtained from RSI and Chase Econometrics were 
adjusted to 1985 dollars using an implicit price deflator for GNP. RSI's 
price forecast was further adjusted from a London Metals Exchange basis to a 
u.S. market basis using a 5 percent markup. Both forecasts were interpolated 
to monthly values from quarterly or annual values. 

B. Aluminum Plant Economics 

1. General Methodology 

The basic categories of production costs used in the ASM are 
electric energy, labor, alumina, and "other". Published reports of 
smelter-specific production costs are practically non-existent because the 
costs are held as proprietary information by the aluminum companies. To a 
large extent, therefore, BPA has relied on special studies of aluminum 
industry economics made by independent consultants specializing in the 
aluminum industry. Two reports in particular were instrumental in the 
development of the cost parameters used in the Variable rate analysis. The 
first report was prepared for BPA by John Moberly Associates (Primary Aluminum 
Production Costs in the Pacific Northwest, July 1984.) The second report was 
prepared for BPA by Resource Strategies, Inc. (Alumina Costs and Supply 
Arrangements in the Pacific Northwest, May 1985). These reports, as well as 
BPA's own estimates and analyses, are the basis for all the production costs 
used in the ASM. These cost estimates also reflect extensive public review 
and input regarding the cost parameters that occurred during the technical 
review sessions held by BPA as part of the DSI Options Study. 

a. Electric Energy Costs 

The costs of electric energy are a function of both the 
price of electricity (mills per kilowatthour) and the efficiency of power use 
(ki1owatthours per pound). In the ASM, the rate is either the IP Standard 
rate or the calculated Variable rate, depending on which scenario is being 
run. The IP Standard rate is equal to 22.8 mills per ki1owatthour on an 
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annual average basis, but varies by month due to seasonal differentiation of 
both the demand and energy charges. The Variable rate can change monthly 
depending on the market aluminum price and the parameter settings of the rate 
structure itself. 

Estimates of each smelter's energy efficiency were made 
by BPA during the 1985 wholesale power rate proceeding, and have not been 
changed for this study. These estimates are based on statistical analyses 
(linear regression) of energy use as a function of smelter production, using 
monthly data for each smelter. Generally, historical smelter production 
levels are taken from reports on pollution and output levels made by each 
smelter to state environmental quality offices. The exception to this 
procedure was for the Columbia Falls smelter, whose production levels are not 
reported directly to the Montana State Environmental Quality office. For this 
smelter, the power use efficiency was estimated using historical energy use 
divided by rated capacity. 

b. Labor Costs 

The cost of labor is a function of both a wage rate 
(dollars per labor hour) and a labor efficiency coefficient (labor hours per 
pound). Estimates of labor efficiency for all smelters are taken directly 
from the Moberly report. Wage rates are also taken from the Moberly report 
and are assumed equal for all smelters at $25 per hour, including all 
benefits. The exceptions are the two Kaiser facilities, which negotiated a $4 
per hour wage reduction during 1985. Although this reduction is somewhat 
offset by the employees' receipt of company stock, BPA does not believe the 
value of this stock should be considered a cost that would influence 
short-term operating decisions by Kaiser management. Labor contract 
renegotiation has occurred at the Columbia Falls smelter since this analysis 
was conducted. As a result, future analysis will also incorporate wage 
reductions of approximately a $4 per hour for the Columbia Falls smelter. 
Alcoa and ReynoldS also both face contract negotiations during 1986, and 
future analyses will reflect any changes in labor costs for these smelters as 
well. 

c. Alumina Costs 

Alumina cost estimates for each of the smelters are based 
on RSI's report on alumina supply arrangements in the PNW. This analysis 
concluded that the cost of alumina in the PNW varies substantially among 
smelters depending on company-specific supply arrangements. Alcoa, Kaiser, 
and Reynolds are each involved in equity ownership of several sources of 
alumina. Their total costs for alumina are therefore a function of their 
average system costs. Variable costs for these companies reflect avoidable 
costs at their marginal refineries. Coma1co and A1umax appear to serve their 
PNW smelters with mid- to long-term contractual arrangements. Their variable 
costs reflect the difference between contractual costs and spot market 
prices. The Columbia Falls and The Dalles smelters are assumed to be supplied 
in the future with spot market alumina. The RSI report suggested this 
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explicitly for The Dalles, and given recent information on the sale of the 
Columbia Falls smelter, the same is assumed for it. Since spot alumina prices 
are directly related to metal prices, a simple linear regression model (Price 
of alumina = (Price of aluminum * 2.921)-12.588; r2 = .809) is used to 
determine a spot price of alumina for any given market price of aluminum. 

d. Other Costs 

This category of costs includes a variety of operating 
expenses, including cryolite, fluoride, petroleum coke, pitch, natural gas, 
pot relining, corporate overhead, local taxes, insurance, regional transpor­
tation disadvantage, and restart costs. All but the restart costs are from 
the Moberly study. The restart cost is incurred only as cold pot1ines are 
brought back into production. The estimate of this cost (3.0 cents per pound) 
is the same as has been used in the past two BPA wholesale power rate 
proceedings. 

2. Plant Specific Cost Estimates 

Table 2 summarizes variable production cost estimates for each 
smelter. Short-run variable costs range from a low of 51.2 cents/pound at 
Intalco, column G, line 4; to a high of 61.2 cents/pound at Reynolds, 
Troutdale, column G, line 10. These are the costs used in the ASM to 
determine smelter loads throughout the forecast period. 

There has been some technical debate about the variation of 
operating costs over the short-term, medium-term, and long-term. Little hard 
evidence exists on this subject. It is generally known, however, that fixed 
costs do exist for several production components (e.g., supplemental 
unemployment benefits for labor, take-or-pay alumina contracts, etc.). 
Table 3 presents estimates of how the variable portion of total costs may vary 
over time. The short-term variable costs, column B, are consistent with the 
values used in the ASM. Over a longer period (i.e., 1-3 years) it is assumed 
that all alumina and labor costs become variable, shown as medium-term 
variable costs, column C. If all smelters were to undergo a specified level 
of modernization and achieve labor wage concessions similar to those 
negotiated by Kaiser, the short-run variable costs would be reduced. 
Estimates of the short-run variable costs if wage concessions and conservation 
programs were undertaken by all smelters are provided in column D. The 
estimates of long-run variable costs, column E, assume that all costs are 
fully variable. These costs exclude any return on capital. For analysis of 
the Variable rate, only the short-term variable costs are used in the ASM. 
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IV. Rate Design 

A. Eligibility 

Because the proposed Variable rate is a function of the price of 
aluminum, this option is available only for aluminum smelter operations. 
Other aluminum operations (i.e., aluminum fabrication) and all non-aluminum 
DSI customers are ineligible to purchase power at the Variable rate. These 
customers will continue to purchase power at the IP-8S rate and its successor 
rate schedules. 

B. Term of the Rate 

The proposed Variable rate is available, on a voluntary basis, for 
those aluminum smelters that elect to purchase power under this rate 
schedule. While BPA anticipates that the Variable rate may be effective 
July 1, 1986, it is possible that the Federal Energy Regulatory Commission 
(FERC) will not grant interim approval until a later date. Currently, the 
aluminum smelters are purchasing power at the IP-8S Incentive rate offered in 
September 1985. The Incentive rate offer will expire June 30, 1986. BPA does 
not propose to offer the Variable rate prior to termination of the current 
Incentive rate. This rate schedule is available for 10 years from its 
anticipated effective date, July 1, 1986. 

C. Implementation 

Before the rate becomes effective, BPA will request that each 
regional smelter select either the VI-86 rate schedule or the IP-8S rate 
schedule and its successors. BPA proposes that this offer will be made only 
once. After the choice is made, a smelter will not be allowed to switch 
between rate schedules for 10 years from the effective date of the Variable 
rate. 

Most of the analyses conducted by BPA in support of the proposed 
Variable rate assume that all of the regional smelters elect to purchase under 
this rate. BPA expects that most, if not all, of the smelters will 
participate. Actual implementation of the Variable rate may not necessarily 
require participation of all regional smelters. The Administrator retains the 
discretion to determine whether the level of participation does not warrant 
actual implementation of a Variable rate once offered. BPA expects that after 
the VI-86 rate schedule is implemented, future IP-8S Incentive rate offers 
will not be made and future IP rate schedules will not retain the Incentive 
rate provision. In the event that the Administrator finds that the 
participation level is not sufficient to implement a Variable rate, a record 
of decision will be published and the Variable rate offer rescinded. 

D. Rate Plateau - Calculation of the VI-86 Rate 

The proposed Variable rate schedule contains demand and energy 
charges. The demand charge is time differentiated on a daily basis. There is 
no demand charge for deliveries during offpeak hours. The demand and plateau 
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energy charges are based on the average IP-85 Standard rate of 22.8 mills per 
ki1owatthour assuming a 98.5 percent load factor. The IP-85 Standard rate was 
determined in BPA's 1985 general rate proceeding and approved on an interim 
basis by the Federal Energy Regulatory Commission Order issued June 28, 1985 
(Docket No. EF85-2011-000). The plateau energy charge calculation includes a 
credit for the value of reserves provided by BPA's right to restrict the DSI 
loads and an adder for firm service to the first quartile of the DSIs' load. 
The plateau energy charge is reduced 0.5 mills per ki1owatthour for all energy 
purchased when the purchaser requests service with other than Surplus Firm 
Energy Load Carrying Capability (FELCC). The demand charge does not vary with 
changes in aluminum price. For simplicity, all the rate levels discussed 
hereafter are average electricity prices, combining the demand and energy 
charges and including the value of reserves credit and the discount for first 
quartile service. The plateau energy charge initially remains unchanged when 
aluminum prices are between 61.0 cents per pound and 72.0 cents per pound. 

The demand and energy charges are calculated so that the Variable 
rate on average net of the discount for First Quartile service, equals the IP 
Standard rate on average. The Variable rate demand charge is equal to the IP 
demand charges prior to the value of reserves credit. The seasonality of the 
IP Standard rate demand charge is removed by summing the monthly demand 
charges over the year and dividing by 12. To calculate the energy charge, the 
uniform demand charges are first converted to mills per ki10watthour by 
dividing a .985 load factor and 8,706 hours. The demand in mills per 
ki10watthour is then subtracted from the average IP Standard rate gross of the 
value of reserves credit which is equal to the DSI floor rate (24.7 mills per 
ki1owatthour). The resulting energy charge is then adjusted for the total 
value of reserves credit and the discount for First Quartile service. The 
discount for First Quartile service is based on the character of service 
adjustment determined in BPA's Section 7(c)(2) Industrial Margin Study 
prepared in the 1985 wholesale rate proceedings. These calculations are shown 
in Table 4. 

E. Lower Rate Components 

The lower pivot point, the lower slope, and the lower rate limit 
constitute the lower rate components. The lower rate components define the 
parameters for electricity price reductions from the plateau. 

The lower rate components are designed so that when the market 
price of aluminum falls below the short-run variable production costs at the 
region's highest-cost smelter, the price of electricity decreases. In the 
short run, a smelter is assumed to operate when the market price of aluminum 
is equal to or greater than the short-run variable cost of producing 
aluminum. When the price of aluminum falls below short-run variable cost, a 
smelter may reduce production to reduce costs. BPA has estimated the current 
short-run variable cost at the highest cost smelter to be approximately 
61 cents per pound (see Table 2, column G, line 10). This estimation is based 
on the costs that a smelter can avoid, in the short-run, if production is 
reduced or suspended. Short-run variable costs include all electricity costs 
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and a portion of alumina, labor, and other costs (i.e., transportation and 
other raw materials). Another reason for setting the lower pivot point at 
61 cents is that the regions higher cost smelters, other than the highest cost 
smelter, can cover or almost cover medium term variable costs at that aluminum 
price. Furthermore, the forecast of aluminum prices over the term of the 
Variable rate falls near the middle of the plateau. This in turn helps ensure 
that the forecasted revenue over the Variable rate period will approximate the 
IP Standard rate over that same period. 

For every 1 cent per pound decrease in the market price of aluminum 
below 61 cents per pound, the electricity price decreases 1 mill per 
ki10watthour. Since BPA has alternative markets in which this power may be 
sold, the rate contains a lower rate limit below which changes in aluminum 
prices do not result in additional changes in electricity prices. The lower 
rate limit is seasonally differentiated to recognize that BPA's revenues in 
alternative markets vary by season, primarily because of streamflow 
conditions. In the spring, which is defined for this purpose as March through 
July, the average lower rate limit (including demand and energy charges) is 
initially 13.8 mills per kilowatthour. In the remaining months, August 
through February, the average lower rate limit is initially 18.8 mills per 
kilowatthour. The lower rate limits were established to balance recognition 
of BPA's alternative markets and the promotion of DSI loads. Seasonal 
differentiation is expected to lessen the revenue losses to BPA of DSI load 
fluctuations during periods of very low aluminum prices. Seasonal 
differentiation is further discussed in section V.F. 

F. Upper Rate Components 

The upper pivot point, the upper slope and the upper rate limit 
form the upper rate components. The upper rate components increase the 
average electricity price, enabling BPA to offset the revenue decrease 
resulting from the lower rate components. 

The upper rate components are designed so that the price of 
electricity increases after the market price of aluminum exceeds the long-run 
variable cost at the region's highest cost smelter. The long-run variable 
cost includes total alumina, labor, electricity, and other costs. The 
long-run variable cost does not include a return on equity nor does it include 
interest, depreciation, or amortization associated with plant investment in 
place at the time the rate is offered. BPA has estimated the long-run 
variable cost of the highest cost smelter currently to be 72 cents per pound 
(see Table 3, column E, line 10). Another factor that influenced the choice 
of the upper pivot point is the desirability of having the forecasted average 
aluminum price over the Variable rate period roughly in the middle of the 
plateau. 

The upper portion of the proposed Variable rate provides for the 
price of electricity to increase more gradually in response to an increase in 
aluminum prices than the speed at which the rate decreases when aluminum 
prices are below the lower pivot point. An upper slope as steep as the lower 
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slope is not necessary in order to achieve the IP Standard rate on average. 
The reason being that DSI power purchases can be expected to be higher when 
the electricity price is determined by the upper rate components rather than 
the lower rate components. The proposed rate is set so that a 1 cent per 
pound increase in the market price of aluminum above 72 cents per pound causes 
the electricity price to increase one-half mill per kilowatthour. This 
results in a sharing of the benefits of prosperous aluminum markets between 
BPA and the DSIs. BPA revenues are higher than under a fixed tariff, and the 
smelters' potential net earnings are not all lost to higher power rates. 

The rate also contains an upper rate limit above which changes in 
aluminum prices do not result in additional changes in electricity prices. 
The upper rate limit initially is 29.1 mills per kilowatthour, which is an 
equal difference in mills per kilowatthour from the plateau rate as the 
weighted average lower rate limit. 

G. Annual Adjustments 

1. Inflation Adjustment 

The Variable rate provides for an adjustment to the aluminum 
prices establishing the upper and lower pivot points to reflect changes over 
time in aluminum prices and production costs resulting from increases in 
general price levels, or inflation. This adjustment for general inflation is 
distinct from the cyclical changes in aluminum price that the Variable rate 
design is intended to address. Over time, t~e inflation adjustment should 
result in the upper and lower pivot points generally tracking the actual 
production costs facing the aluminum industry. Specifically, the pivot point 
aluminum prices will be adjusted annually for inflation using a weighted price 
index of electricity costs and other production costs. The weighted average 
cost index proposed by BPA includes the U.S. index of intermediate materials 
less food and energy calculated monthly by the Bureau of Labor Statistics 
(75 percent weight) and an index of electric power rates to the PNW aluminum 
industry assuming the "plateau rate" is in effect (25 percent weight). The 
75 percent and 25 percent weightings assigned respectively, to the 
intermediate materials index and the electricity cost index are derived from 
the approximate average current share of the industry's total costs (including 
a return on capital) represented by electricity costs. 

Table 5 and Figure 4 show historical values for the GNP 
implicit price deflator (IPD-GNP), the wholesale price index, the index for 
intermediate materials excluding energy and food, average U.S. aluminum 
industry total costs, and average U.S. aluminum industry costs less 
electricity. Specific "shocks", such as rapid increases in energy prices due 
to political events, and the 1981-82 recession have caused temporary 
divergence between these various measures of price and cost escalation. 
Nevertheless, over the period as a whole they have moved together for the most 
part, with the deflator for GNP being least volatile. While the other 
measures have been relatively more volatile than the GNP deflator, they have 
tended to move together also. Overall, the index of prices of intermediate 
materials less food and energy has more closely tracked the aluminum 
industry's costs than has the GNP deflator. 
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Table 6 and Figure 5 show projected values for the IPD-GNP, 
the wholesale price index, the index for intermediate materials excluding 
energy and food, and BPA's weighted average index. Generally, all the 
variables are moving relatively close together during the period. The indices 
of wholesale prices and prices of intermediate materials show slower growth 
than the GNP deflator, as does the BPA weighted index. BPA's index, however, 
moves closer to the GNP deflator during the 1987-89 period, then diverges 
again after 1992. 

The data presented in Tables 5 and 6 and Figures 4 and 5 are 
provided for illustrative purposes only. They were not used in any of the 
analyses prepared for this study. 

2. Historical Aluminum Price Adjustment 

In addition to the inflation adjustment, in the last five 
years of the Variable rate (1991 through 1996) the pivot points will be 
adjusted to reflect the aluminum prices that occurred during the previous five 
years of the rate. 

As noted previously, the aluminum prices associated with the 
upper and lower pivot points (61 cents per pound and 72 cents per pound, 
respectively) are based on the long-run and short-run variable costs at the 
region's highest cost smelter. The plateau defined by these pivot points also 
encompasses the forecasted average price of aluminum over the rate period, for 
the two price forecasts obtained from outside consultants: RSI forecasts 
aluminum prices averaging 65.4 cents per pound and Chase forecasts an average 
price of 68.7 cents per pound. If actual aluminum prices turn out as 
projected, the Variable rate will recover the plateau rate over the ten year 
period. If aluminum costs and prices remain within the relationship modeled 
in the design of the rate, the inflation adjustments will result in pivot 
points appropriate to the costs of the smelters. Nevertheless, future events 
may prove that the relationships originally assumed in the design of the 
Variable rate no longer exist. The historical aluminum price adjustment may 
be viewed as a "truing up" mechanism if events do not occur as expected. 

Specifically, in each year of the rate period beginning with the 
sixth year, and concurrent with the inflation adjustment, the aluminum prices 
defining the upper and lower pivot points will be adjusted based on the 
average aluminum price over the preceding 5 years. Each year the average of 
the previous 5 years' aluminum prices, expressed in the dollars of the last 
year of the 5-year period, will be calculated. If the 5-year average price is 
more than the lower pivot aluminum price, previously adjusted for inflation, 
then the upper pivot aluminum price will be adjusted so that it is the same 
amount above the 5-year average price as the amount the lower pivot aluminum 
price is below the average price. The result would be either a narrowing or 
widening of the range of aluminum prices between the upper and lower pivot 
point, depending on whether the 5-year average price is above or below the 
midpoint of the previous range. 
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If on the other hand, the 5-year average price is less than 
the lower pivot aluminum price adjusted for inflation, the variable rate 
structure "collapses" to a single pivot point equal to the 5-year average 
price, or 55 cents per pound, adjusted for inflation, whichever is greater. 
The 55 cents per pound minimum was chosen to be equal to the short-run 
variable cost of the highest cost smelter, assuming further wage concessions 
and other cost reductions due to plant modernization. 

H. Rate Case Adjustments 

The plateau rate level will be adjusted concurrently with 
adjustments to BPA's other wholesale power rates, following the procedures of 
section 7(i) of the Pacific Northwest Power Act, and subject to approval by 
FERC. The overall rate level will be determined following the rate directives 
contained in section 7 of the Pacific Northwest Power Act and other applicable 
legislation. The demand and energy charges and first quartile service 
discount will be adjusted by a uniform percentage based on the percentage 
change in the overall rate level. The lower and upper rate limits will be 
adjusted based on the change in the mills per kilowatthour of the plateau 
energy charge less the discount for the first quartile service. 

If on an actual basis, BPA over- or under-recovers its revenue 
requirement due to a variance between actual and forecasted DSI revenues, 
those over/under recoveries will be handled according to BPA's cash management 
practices and will affect future rates in the same way as over/under 
recoveries for other reasons. 

There is a possibility that in developing the rates during a given 
general rate case, the forecast of revenues from the Variable rate may differ 
from the forecast of revenues from the IP Standard rate. This difference will 
be included with the 7(c)(2) delta and allocated to customers' rates. (The 
7(c)(2) delta is the difference between the costs allocated to the DSIs and 
the revenues'forecasted at the IP rate determined according to the 7(c)(2) 
rate directives.) Therefore, in every rate case BPA will continue to develop 
its rates to recover its overall revenue requirement. 

I. Take-or-Pay Obligations 

The proposed rate does not contain any additional take-or-pay 
prov1S10ns beyond the curtailment charge provided in section 9(c) of the DSIs' 
Power Sales Contract. The Power Sales Contract states that when an industrial 
purchaser curtails power purchases below 75 percent of its Operating Demand, 
the purchaser shall pay BPA an additional charge based on a percentage of the 
demand charge currently in effect. 
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V. Analysis of Impacts 

A. Long-Run Industry Decisionmaking 

1. General Methodology 

Smelter-specific net cash flows were used to evaluate whether 
each smelter would prefer the Standard or the Variable rate and, given either 
rate, whether the smelter would continue operation or close. Discounted cash 
flows were calculated for two discount rates, to test the sensitivity of the 
results to an additional risk premium facing aluminum companies in evaluating 
whether to take the variable rate when offered and whether to keep all 
existing smelters open or to close some that do not appear viable. The 
analysis used a relatively risk-free discount rate of 7.5 percent and a 
risk-adjusted discount rate of 15 percent. All else equal, the following 
decision rules are used: 

a. Given the choice of rate structures by a given smelter 
(i.e., IP Standard or Variable rate), a larger positive (or smaller negative) 
discounted cash flow would be preferred; and 

b. For a given plant, discount rate, and aluminum price 
scenario, a negative discounted cash flow implies a plant is not economically 
viable over the period being examined, while a positive discounted cash flow 
implies that it is viable. 

2. Results 

Tables 8-10 summarize the discounted cash flows for each 
smelter with three alternative aluminum price projections and two discount 
rates. The discounted cash flows are presented for two periods, 1986-96 and 
1991-96. The data for the first period are relevant to the smelters' initial 
decision whether to select the Variable rate. With the Random Low price 
scenario, the Variable rate appears preferable to the IP Standard rate for 
every plant with either discount rate. All plants have negative discounted 
cash flows with either rate and either discount rate. 

With the RSI price scenario, the Variable rate appears 
preferable to the IP Standard rate for every plant except one 
(Reynolds-Troutdale) with either discount rate. All plants except Inta1co 
have negative discounted cash flows with the IP Standard rate and either 
discount rate; and with the Variable rate and the risk-adjusted discount rate 
(i.e., 15 percent); however, Alcoa-Wenatchee shows a slight positive 
discounted cash flow with the Variable rate and risk-free discount rate (i.e., 
7.5 percent) 

With the Chase price scenario, the Variable rate appears 
preferable or essentially equal in benefit for the majority of plants with 
either discount rate. The Wenatchee and Troutdale smelters would appear to 
prefer the Standard rate with either discount rate, and the Inta1co and 
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Commonwealth smelters would appear to prefer the Standard rate with the 
7.5 percent discount rate. Intalco, Alcoa-Wenatchee, and Commonwealth show 
positive discounted cash flows with either rate structure and either discount 
rate, and Kaiser-Tacoma and Reynolds-Longview also show positive discounted 
cash flows with the Variable rate and the 7.5 percent discount rate. 

3. Conclusions 

The discounted cash flow analysis leads to several general 
conclusions: 

a. With most aluminum price outlooks, the Variable rate 
initially appears preferable to the IP Standard rate for all or most of the 
regional smelters. 

b. Most of the regional smelters have negative discounted 
cash flows under most combinations of projected aluminum prices and discount 
rates. Thus, unless significant improvements occur in aluminum markets, even 
with the variable rate, the economic viability of many of the regional 
smelters is in doubt. 

c. The smelters that previously were identified as being "at 
risk" consistently show the greatest negative discounted cash flows: 
Alcoa-Vancouver, Columbia Falls, Kaiser-Mead, The Dalles, and 
Reynolds-Troutdale. 

A number of significant caveats should be noted regarding these 
results and conclusions: 

a. The outlays used in calculating the net cash flows do not 
include a return on capital. Over the long run, such a return is necessary to 
prevent the shift of capital into other industries or regions. 

b. It is difficult to determine what discount rates the 
aluminum industry might actually use for decisionmaking, given the current 
conditions in aluminum markets and the precarious financial condition of some 
of the companies. Companies in relatively poor financial condition or those 
with the highest cost plants likely would use a higher discount rate than 
companies in good financial condition and/or with low-cost plants. 

c. It is difficult to determine which (if any) of the 
alternative aluminum price scenarios evaluated by BPA the companies actually 
would use for decisions as significant as plant closures or selection of an 
alternative rate structure for 10 years. 

d. The discounted cash flow analysis does not reflect the 
impacts of various companies' specific tax situations, corporate strategies, 
and other similar factors on long-range decisionmaking. These factors could 
either reinforce or offset the factors modeled in this analysis. 
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B. Aluminum Load Analysis 

1. General Methodology 

The ASM is the primary tool used to project aluminum loads for 
different Variable rate and aluminum price scenarios. After the ASM has been 
run, however, further exogenous adjustments are made in the load analysis. 
First, ASM output (monthly loads for each smelter) is adjusted to correct for 
any minor irregularities or inconsistencies in the results. Specifically, 
projected loads sometimes exhibit month-to-month cyc1ica1ity that seem 
unreasonable. This is usually the result of seasonal factors in the BPA power 
rates that the smelters would be able to foresee. In adjusting for these 
apparent anomalies, a simple rule is observed: no potline is allowed to 
increase or decrease to a given level and then reverse if it has been at that 
level for less than six months. This adjustment is necessary to reflect BPA's 
judgment that pot1ines are not brought on-line (or taken off-line) for less 
than 6-month periods. 

After the ASM loads have been smoothed in this manner, they 
are fed into an auxiliary program called Plot Value. The Plot Value program 
plots aluminum loads and calculates aluminum revenues. In addition, it plots 
the al'uminum price forecast along with the electricity price calculated under 
the Variable rate structure, and thus serves as a diagnostic check on the 
accuracy of results with respect to input values. The Plot Value program and 
sample output are provided in the Documentation to the Variable Rate Study. 
VI-86-E-BPA-01A. 

2. Results and Conclusions 

A large number of runs of the ASM were made in order to test 
the sensitivity of loads to varying aluminum prices and assumed plant closures 
with and without the Variable rate. In all, both the IP Standard and Variable 
rate were analyzed using four different aluminum price forecasts (Chase, 
Medium Cycle, RSI, and Random Low) and eight different plant closure 
scenarios. Almost without exception, loads were higher with the proposed 
Variable rate than with the IP Standard rate. From this larger set of load 
scenarios, a subset of seven was selected for further analysis of the impact 
on BPA revenues. This particular subset was chosen to capture a wide range of 
possible revenue impacts. The seven scenarios which were evaluated for 
revenue impacts are: 

a. Chase aluminum price forecast; IP Standard rate; no plant 
closures 

b. Chase aluminum price forecast; proposed Variable rate; no 
plant closures 

c. RSI aluminum price forecast; IP Standard rate; closures: 
The Dalles (1/85), Columbia Falls (4/86), Mead (9/86) 
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d. RSI aluminum price forecast; proposed Variable rate; 
closures: The Dalles (1/85) 

e. Random Low price forecast; IP Standard rate; closures: 
high cost plants (1/85 - 9/88) 

f. Random Low price forecast; proposed Variable rate; 
closures: high cost plants (1/85 - 7/91) 

g. RSI aluminum price forecast; low cost plants remain on 
IP Standard rate, high cost plants select proposed 
Variable rate; closures: high cost plants (7/91) 

The rationale for assuming these particular configurations of 
price, rate structure, and plant closings is as follows. 

With the Chase price forecast, no plant closures were assumed 
to occur with either the IP Standard or Variable rate. This price forecast, 
which increases more rapidly and has the highest average price of those 
tested, was assumed to be high enough to prevent any capacity closures as well 
as to ensure the reopening of the closed smelter at The Dalles. 

With the RSI price forecast, The Dalles remains closed with 
the Variable rate because the price is assumed not sufficient to ensure its 
restart under new ownership. This assumption is not based on BPA analysis of 
the economics of a specific set of costs and alumina tolling contracts faced 
by the new owners, but rather on the facts that the plant is currently closed 
and that no specific information .has been provided to BPA to demonstrate that 
it definitely will reopen under specific conditions. With the RSI price and 
the IP Standard rate, two more smelters also are assumed to close: Columbia 
Falls and Kaiser, Mead. Columbia Falls is assumed to close because it has 
been disclosed publicly that the Montana State Board of Investments' financing 
assistance for the restart of this smelter is contingent upon receiving a 
Variable power rate. Kaiser's smelter at Mead is assumed to close because it 
is considered one of the smelters most "at risk" in the region based on the 
judgment of independent expert industry analysts as well as the Long-Term 
Decisionmaking Analysis described in section V.B. In addition, Kaiser has 
been experiencing severe financial problems resulting from poor aluminum 
markets over the last few years. As with The Dalles, this assumption is not 
based on specific analysis which demonstrates that the Kaiser plant definitely 
will close, but rather is intended to reflect BPA's judgement that additional 
plant closures in the region are likely unless the Variable rate and/or other 
factors enhance the viability of the smelters in the near future. Alternative 
assumptions with similar likelihood and impacts would be: (1) closure of the 
Troutdale smelter which BPA data show as the highest cost smelter in the 
region; or (b) closure of the Vancouver smelter, in light of Alcoa's recent 
announcement of permanent closure of 25 percent of its domestic smelting 
capacity during 1986. 
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With the Random Low price forecast and IP Standard rate, the 
five highest cost plants are uneconomic (Section V.A) and are assumed to close 
on the following dates: The Dalles, January 1985; Columbia Falls, April 1986; 
Mead, September 1986; Troutdale, September 1987 and; Vancouver, 
September 1988. The Dalles is already closed and assumed not to reopen. 
Columbia Falls is assumed to close according to their current operating demand 
schedule, and the remainder of the closures occur with higher seasonal (fall) 
power rates over a three year period. In addition, in this scenario it is 
assumed that Commonwealth would close its Goldendale smelter because it is 
Comalco's highest cost plant. 

With the Random Low prices and the proposed Variable rate, 
plant closures are assumed to be delayed until the plateau adjustment (which 
occurs in 1991 because of prevailing low prices) causes power rates to 
escalate rapidly. Besides The Dalles and Columbia Falls, which are assumed to 
close in January 1985 and April 1986, respectively, the other four smelters 
are assumed to close in July 1991. 

Results of these load scenarios are presented in Table 7. The 
results indicate that the proposed Variable rate will induce significantly 
higher loads than the IP Standard rate over both the 10-year and 5-year 
periods. For example, with the Chase price scenario, 10-year loads average 
2,734 MW with the IP Standard rate and 2,897 MW with the proposed Variable 
rate. In the first year the of Chase Scenario, loads with the proposed 
Variable rate are slightly lower than with the IP Standard rate, the only 
example of this situation in all the analyses performed. The plant closure 
scenarios with the RSI and Random Low price forecasts result in much lower 
load levels with both the IP Standard or proposed Variable rate although loads 
with the Variable rate would still be higher than those with the IP Standard 
rate. For example, with the RSI price forecast, 10-year loads average 
2,623 MW if the proposed Variable rate is in place and The Dalles remains 
closed. Whereas, with the IP Standard rate, if three smelters close, 10-year 
loads will average 1,804 MW. If the RSI price prevails and only the high cost 
smelters take the Variable rate, but then close in 1991 when the historical 
aluminum price adjustment is made, the 10-year load average drops to 1,975 MW 
from the 5-year average of 2,567 MW. With the Random Low prices, six plants 
are assumed to close, during 1985-88 with the IP Standard rate, and during 
1985-91 with the proposed Variable rate. Ten-year loads average 642 MW with 
the IP Standard rate and 1,010 MW with the proposed Variable rate under these 
assumptions. 

C. Revenue and Sensitivity Analysis 

Revenue analyses were conducted to assess the impact of the 
proposed Variable rate for the aluminum smelters. The revenue analyses 
consist of three separate components. The first component is the analysis of 
total BPA revenues from the time of implementation of the Variable rate 
through the end of FY 1987, with and without the Variable rate. The second 
component is the analysis of total DSI revenue and total BPA revenues with and 
without the Variable rate for the 10-year period from July 1986 through June 
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1996. The third component is the analysis that compares the lO-year average 
electricity price paid by the DSls with and without the Variable rate. These 
comparisons were made to assess whether the Variable rate meets the goals 
identified in section I.F. of this study. 

BPA performed sensitivity analyses to determine the revenue and 
rate effects of variations in the price of aluminum. The objective of the 
sensitivity analyses was to ascertain whether or not BPA's financial integrity 
might be jeopardized by implementing the Variable rate if low aluminum prices 
were to occur. Additionally, the sensitivity analyses delineate the widest 
probable variation in DSI sales, and the widest probable variation in total 
BPA revenues resulting from variation in OSI sales, over the lO-year rate 
period. 

1. General Methodology 

The general methodology for performing revenue analyses starts 
with the choice of a base case for evaluating the Variable rate. For this 
study, BPA chose the RSI aluminum price forecast as the base case for 
forecasting aluminum smelter loads. Aluminum price forecasts are discussed in 
detail in section III.A. above. The base case analysis compares revenues and 
electricity prices that are projected with the IP Standard rate to the 
revenues and electricity prices projected with the Variable rate, given the 
RSI projection of aluminum prices. 

By using aluminum price forecasts other than the RSI forecast, 
BPA produced alternate OSI load forecasts and electricity price forecasts. 
The sensitivity analyses use the alternate aluminum price forecasts and 
resulting load forecasts to calculate total BPA revenues, average OSI 
electricity prices, and average OSI sales over the 10-year rate period. The 
alternate price and load forecasts are discussed in sections III.A. and V.B. 

BPA forecasted revenues and average prices paid by the OSIs 
over the 10-year rate period. For these analyses, all BPA's rates were kept 
constant in real terms, other than changes in the proposed Variable rate 
resulting from aluminum price changes. This is a simplifying assumption that 
is supported by BPA's current rate forecasts, which show rates staying 
relatively constant in real terms over this period. However, forecasted 
changes in resource operations, contractual obligations, loads, and power 
sales were incorporated into the analyses. These changes reflect the dynamic 
environment of power marketing over the 10 year term of the rate. 

2. Assumptions 

BPA used the Nonfirm Revenue Analysis Program and the Revenue 
Estimating program to perform the revenue analyses, which then were used to 
analyze opportunity costs. The NFRAP and REVEST are described in 
section II.B. and C. above. The following are brief descriptions of the 
assumptions used in those models. 

H-23 



The analyses used BPA's 1985 wholesale power and transmission 
rates throughout the 10 year period. The average of 40 historical water 
conditions was used for estimating sales and revenues that vary in response to 
water conditions in the Pacific Northwest. Firm surpluses of generating 
resources for the Federal system were obtained from other BPA planning and 
forecasting models used in the development of BPA's resource strategy. These 
models used BPA's July 1985 long term load forecast. DSI loads in that 
forecast were not the same as those estimated in any of the scenarios for the 
Variable rate. Therefore, firm surpluses from the planning and forecasting 
models were adjusted for the differences in firm DSI loads from those 
appearing in the July 1985 long-term load forecast. 

The planning and forecasting models used for BPA's resource 
strategy assumed that Washington Nuclear Projects (WNP) 1 and 3 would not come 
on line within the ten-year rate period. In the Variable rate revenue 
analyses, WNP-l was assumed to come on line in September 1993 and WNP-3 in 
March 1992. This assumption was chosen in order to maintain consistency with 
BPA models used in analyzing other DSI options, in particular, the IP-PF 
link. The generation from these projects was assumed to be all Federal 
generation, therefore the assumed output from these two projects was added to 
Federal resources and thus affected projected firm surpluses and deficits. 

New Resource (NR) sales included Puget Sound Power and Light 
(PSP&L) commitments to purchase through Operating Year (OY) 1992, and one-half 
of any firm resource deficits of Pacific Northwest investor-owned utilities. 

BPA's planning and forecasting models determine that the 
Federal system will have surplus firm resources for a given number of 
operating years. Consistent with BPA's 1985 rate proceeding, the analyses 
assume that 75 percent of surplus firm Federal resources is sold at the 
Surplus Firm Power Contract (SP) rate. The sales at the SP rate are made in 
equal amounts each month, other than May, at 100 percent load factor. Billed 
amounts are reduced for transmission losses. Surplus firm power sales are all 
made to purchasers in the Pacific Southwest, and a portion of the PNW/PSW 
Intertie market modeled in the NFRAP is reserved for those transactions. The 
remaining 25 percent of surplus firm Federal resources is sold at nonfirm 
energy rates. 

The market for PSW purchases of PNW nonfirm energy and surplus 
firm power used in the NFRAP is based on BPA's estimates of PSW marginal cost 
for resources displaceable with PNW economy energy. The marginal costs, which 
are inputs to BPA's System Analysis Model, decrease as increasing amounts of 
energy serve the PSW economy energy market. For the NFRAP, BPA calculates the 
amount of the market that has marginal costs high enough that BPA's NF 
Standard rate can serve it (up to the capability of the Intertie). This 
market is adjusted for firm contracts that use the Intertie. A second PSW 
market that could be served at the NF High Cost Displacement rate is also 
calculated. BPA modeled the sizes of PSW NF-Standard and High Cost 
Displacement rate markets over the ten-year rate period, consistent with 
projected Intertie upgrades. This study incorporates Intertie upgrades to 
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5,156 MW in July 1986; 6,186 MW in January 1989; and 7,786 MW in May 1991. 
Intertie capabilities are decreased for maintenance and loopflow before the 
PSW markets are calculated. This decrease in capability potentially decreases 
one or both Intertie markets, depending on PSW marginal cost conditions in 
that month. 

In the sensitivity analyses, BPA investigated the impact of 
different aluminum price forecasts on sales, revenues, and electricity 
prices. Again, both IP Standard rate and Variable rate scenarios were run 
with each aluminum price forecast. The Random Low and Chase aluminum price 
forecasts were used. These forecasts are discussed in section III.A. above. 

In addition to assuming that either all smelters adopt the 
Variable rate or all smelters remain on the IP Standard rate in each aluminum 
price scenario, another analysis considered the case in which, at RSI forecast 
prices, low-cost smelters would elect to remain on the IP Standard rate and 
high-cost smelters would elect service at the Variable rate. 

3. Calculations 

All load, firm resource, and contract information for the 10 years 
of the rate period was obtained from BPA's planning and forecasting models, 
which used BPA's July 1985 long-term load forecasts. 

The IP Standard rate and Variable rate load and electricity 
price scenarios obtained from the RSI aluminum price forecast were used for 
testing total revenues and average rates. Revenues were calculated using 
demand and energy charges proposed in the VI-86 rate schedule. The level of 
the energy charge in any given month was based on the monthly aluminum price 
in the ASM. 

BPA surplus firm resources were adjusted for changes in the 
firm portion of the DSI loads. This was done by obtaining operating year 
averages of firm surplus and firm DSI loads from BPA's planning and 
forecasting models, and then calculating the operating year averages of firm 
DSI loads for the IP Standard and Variable rate scenarios. The differences 
between the July 1985 long-term forecast operating year averages and the 
IP Standard or Variable rate scenarios were added to operating year firm 
surpluses. 

The firm surpluses were modified further for assumed operation 
of WNP-l and -3. Operating year average outputs for the two projects were 
added to the previously calculated BPA firm surpluses as modified by the 
revised DSI firm load estimates. BPA firm surpluses were decreased for 
assumed purchases from BPA at the NR rate. To estimate the purchases, IOU 
deficits were obtained from the BPA planning and forecasting models. In years 
when IOU firm resources were deficit, one half of the annual deficit was added 
to NR sales. NR sales were assumed to be equal each month of the operating 
year, at 100 percent load factor. Generation level sales were reduced to 
billing levels by removing transmission losses. 
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The BPA firm surplus resources rerna1n1ng after these 
adjustments then were averaged over operating years, and three-fourths of the 
annual averages were assumed to be sold at the SP rate. The remaining 
one-fourth was added to resources available for sale at nonfirm energy rates, 
in the NFRAP. Surplus firm resources sold at the SP rate were assumed to be 
equal over 11 months (excluding May) of the operating year. Sales were 
reduced by monthly transmission loss factors to determine billing levels. 
These SP sales, assumed to be sold to the PSW, were used to reduce the PSW 
market available for PNW nonfirm energy in the NFRAP by reserving Intertie 
capability for the firm sales. In any year that IOU firm resources were 
surplus, Intertie capability was reserved for that surplus (up to 500 average 
megawatts) and a portion of the PSW market also was assumed to be served by 
that resource. Thus the market for PNW nonfirm energy was decreased further. 

The NFRAP and REVEST were used to calculate 10 years of 
monthly revenues. DSI load forecasts were based on RSI aluminum price 
forecasts at both IP Standard and Variable rates. Finally, total revenues in 
the IP Standard rate scenario were increased to reflect the additional 
revenues that most likely would have been received due to implementing the 
Incentive rate. The expected increase in BPA revenues that resulted from 
BPA's implementation of Incentive rates in OY 1985 and OY 1986 averaged 
approximately $10 million per year. Therefore, revenues were increased by 
$10 million for the one operating year that average aluminum prices were 
forecast to fall below 56.5 cents per pound (the average forecasted aluminum 
price for BPA's three Incentive rates). These revised revenues, based on the 
RSI aluminum price forecast and IP Standard rate, then were used as the base 
case for comparison with the Variable rate scenario. (Average annual aluminum 
price forecasts are presented in section V.A. of the Documentation, 
VI-86-E-BPA-01A.) 

4. Results and Conclusions 

Table 11 compares annual and 10-year total DSI and BPA 
revenues for the RSI price scenario using both the IP Standard and the 
Variable rates. For the 10 years, total DSI revenues with the RSI/IP Standard 
rate are $3,982 million as compared to $5,472 million with the RSI/Variab1e 
rate. BPA revenues for the 10 years total $31,459 million with the RSI/IP 
Standard rate, including additional Incentive rate revenues, and $31,764 
million with the RSI/Variab1e rate. Thus, total BPA revenues for the 10 years 
are $305 million greater with the Variable rate than with the IP Standard rate 
including Incentive rate revenues. 

Tables 12 and 13 compare the average DSI rates and sales over 
the 10-year rate period with the RSI price forecast using both the IP Standard 
and the Variable rates. As shown, the 10-year average DSI price for 
electricity with the Variable rate is nearly equal to that with the 
IP Standard rate; 22.69 and 22.85 mills per ki10watthour, respectively. 
However, as shown in Table 13, average DSI sales over the 10 years are 
considerably greater with the Variable rate, averaging 2,753 average 
megawatts, than with the IP Standard rate, averaging 1,989 average megawatts. 
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Table 14 shows the results of revenue analyses for all seven 
load scenarios. Columns A and B summarize the base case RSI aluminum forecast 
with both the IP Standard and Variable rate, discussed above. Columns C 
through G reflect the sensitivity analyses. 

The RSI mixed aluminum case, where some aluminum companies 
elect the Variable rate and others elect the IP Standard rate, can be compared 
to the RSI/IP Standard rate case. This comparison shows that the mixed 
aluminum case compares favorably with the IP Standard rate case in terms of 
total BPA revenues (adjusted for Incentive rate revenues) for the 10 years, 
and sales to the DSIs. Total BPA revenues are approximately $28 million 
greater. while average DSI sales are greater, by over 150 average megawatts. 
The average electricity price (DSI rate) under the mixed aluminum case is only 
slightly lower than the electricity price under the IP Standard rate case, 
22.68 mills per ki1owatthour compared to 22.85 mills per ki1owatthour. 

With the Random Low aluminum price forecast, total BPA 
revenues for the 10-year period are slightly lower with the Variable rate than 
with the IP Standard rate. This occurs in part because the IP Standard rate 
case is adjusted to reflect additional Incentive rate revenues of $10 million 
for each year that aluminum prices are forecast to average below 56.5 cents 
per pound (the forecast average aluminum price for BPA's first three 
Industrial Incentive rates.) This adjustment increases IP Standard rate 
revenues by $60 million, and causes total BPA revenues with IP Standard rate 
to exceed Variable rate revenues by approximately $48 million for the 10 year 
period. Average sales to the DSIs with the Variable rate are 359 average 
megawatts higher than sales with the IP Standard rate. The average 
electricity price, however, is nearly 2 mills per kilowatthour lower 
(20.91 mills per kilowatthour versus 22.84 mills per ki1owatthour) with the 
Variable rate than with the IP Standard rate. 

Finally, under the Chase aluminum price forecast, the Variable 
rate results in about $85 million more revenues than with the IP Standard 
rate. Sales to the DSIs also are greater with the Variable rate, by 150 
average megawatts for the 10 year period, and the average electricity price is 
slightly higher with the Variable rate, 22.95 versus 22.89 mills per 
ki1owatthour. 

These sensitivity analyses show that if aluminum prices are 
substantially different from those forecast for the the base case, BPA's 
customers are unlikely to suffer substantial harm by implementation of the 
Variable rate. It is apparent that total BPA revenues will not be affected to 
a high degree, and at most, the average electricity price paid by the DSIs 
will change less than two mills per ki1owatthour. Aside from revenue and rate 
impacts precipitated by the Variable rate, aluminum company loads surely will 
be increased. 

In addition, this analysis demonstrates that the proposed 
VI-86 rate is designed to achieve the objectives outlined in section I.F. 
Smelter shutdowns are discouraged in the near term and smelter load levels are 
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increased. Also BPA revenues are increased and average revenues are virtually 
equal to the IP Standard rate. 

D. BPA's Cash Flow and Financial Obligations 

The Pacific Northwest Power Act requires BPA to establish rates at 
levels "which recover, in accordance with sound business principles, the costs 
associated with the acquisition, conservation, and transmission of electric 
power, including the amortization of the Federal investment in the Federal 
Columbia River Power System." 

Rates currently in effect were designed for a 27-month rate period 
beginning on July 1, 1985 and ending on September 30, 1987. The 1985 rate 
filing set rates at levels designed to assure that BPA fully meets its 
repayment obligations. Implementation of the Variable rate proposal does not 
change BPA's repayment obligations. For rate periods beyond FY 1987, rates 
will continue to be designed to recover all costs. If the forecast of DSI 
Variable rate revenues over future cost evaluation period is less than 
revenues computed under the 7(c)(2) rate, then the difference will be 
allocated to other customer classes. On a prospective basis, the DSI Variable 
rate should have no adverse consequences on BPA's cash flows required to 
recover all costs. 

Concern for BPA's ability to meet its repayment obligations is, 
however, directly relevant to the current 27-month rate period, since the 
Variable rate would be effective prior to the end of this period. Current 
rates were designed for a 27-month rate period to recover costs through 
September 30, 1987. The costs to be recovered included scheduled Treasury 
amortization payments of $190.8 million in FY 1986 and $148.6 million in FY 
1987. Thus, rates were designed to provide sufficient funds from operations 
to recover all costs including repayment of $339.4 million in scheduled FY 
1986 and FY 1987 Treasury amortization payments. 

Implementation of the Variable rate does not significantly affect 
the overall level of total revenues during the FY 1986-87 period (see Tables 
17-24). Total revenues for the FY 1986-87 period under the Variable rate, 
$5,685.6 million, are only $7.6 million less than those expected under the IP 
Standard rate, $5,693.2. BPA still expects to meet its Treasury payment 
obligations in FY 1986 and FY 1987 with either the IP Standard or Variable 
rates. Tables 18-19 provide the documentation for such a demonstration. 

BPA's financial performance in FY 1985 provided funds from 
operations beyond those necessary to make the scheduled FY 1985 Treasury 
amortization payment (see Table 15). The total revenues during the FY 1986-87 
period under the Variable rate - RSI forecast are approximately $106.4 million 
less than those forecast in the final 1985 rate case. This reduction in 
forecasted revenues is less than the $144.2 million in funds from operations 
net of amortization generated in FY 1985 (see Table 16). Thus, under the base 
case Variable rate forecast, BPA expects to be able to amortize $339.4 million 
of the Federal investment in the FCRPS as scheduled over the remaining current 
rate period, in addition to recovering all other costs. 
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E. Impact on BPA's Other Customers 

Based on the results and conclusions of the analyses prepared in 
support of the Variable rate, BPA concludes that BPA's other customers will 
not be harmed by BPA's offer of the proposed Variable rate to its aluminum 
DSls customers. This conclusion holds across the various aluminum price 
forecasts. (1) With the RSI aluminum price forecast, BPA's ability to meet 
its financial obligations in FY 1987 will not be impaired if the Variable rate 
is implemented July 1, 1986. Over ten years, BPA's total revenues as well as 
revenues from the DSIs are forecasted to be substantially higher with the 
Variable rate. (2) With the Chase aluminum price forecast, BPA's total 
revenues are forecasted to be substantially higher with the Variable rate than 
with the Standard/Incentive rate combination. (3) With the Random Low 
aluminum price forecast, which can be considered the "worst case" of those 
considered, the Variable rate forecasts of BPA's total revenues are not 
significantly different than with the Standard/Incentive rate. Given 
relatively small likelihood that the Random low price forecast actually would 
occur, BPA's other customers can expect to benefit from the adoption of the 
proposed Variable rate. 

F. Opportunity Cost and Seasonal Differentiation 

The objective for performing analyses of seasonal differentiation 
is to determine if seasonal differentiation of the proposed Variable rate is 
justified by opportunity costs. 

1. General Methodology 

BPA analyzed the potential for seasonal differentiation of the 
lower rate limit by analyzing the opportunity cost of changing sales to the 
aluminum companies. Opportunity costs were analyzed by comparing sales and 
revenues with the IP Standard rate to sales and revenues with the Variable 
rate. The IP Standard rate and Variable rate comparisons used aluminum 
company load forecasts that were both based on the RSI aluminum price 
forecast. Opportunity costs were determined by calculating the change in 
revenues from all other rate classes per unit change in sales to the aluminum 
companies. 

2. Calculations 

BPA's analysis of seasonal differentiation was based on the 
10-year estimates of total BPA revenues. Monthly data for each of the 
10 years was obtained from the REVEST in order to calculate opportunity 
costs. Both IP Standard rate and Variable rate REVEST runs were used. The 
difference between Variable rate non-DSI revenues and IP Standard rate non-DSI 
revenues was divided by the difference between Variable rate DSI sales and IP 
Standard rate DSI sales. The result is the opportunity cost (in mills per 
kilowatthour) of changing sales to the DSIs. Because the loads of 
non-aluminum DSI customers are unchanged, all of the change in total DSI sales 
would occur because of change in aluminum company sales. See Table 25. 
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3. Results 

The calculated opportunity costs fall into two seasonal 
levels, March through July and August through February. While the general 
levels of opportunity costs by month are informative, the monthly values of 
opportunity costs are not precisely related to the changes that occur in sales 
to the DSls in a particular month. There are two reasons for this lack of 
preC1S10n. First, the firm surplus resources and adjustments to firm 
surpluses are averaged over the operating year rather than being reflected 
only in the month in which they occurred. Second, sales of firm surplus are 
assumed to be even over 11 months of the year rather than being made in any 
single month in which firm surplus became available. When averaged over the 
10-year period, however, there is a consistent pattern of seasonal opportunity 
costs. 

As shown in Table 26, on the whole, opportunity costs of 
increased DSI loads in the August through February period are over twice those 
in the March through July period. As shown by operating year 1989 (Table 25), 
monthly opportunity costs for March through July are fairly homogeneous (other 
than for May) with none being lower than approximately -lS mills per 
ki10watthour. Likewise, opportunity costs for August through February all 
fall between approximately -20 and -26 mills per ki10watthour. These analyses 
indicate that BPA can offer a lower rate limit during the spring months (March 
through July) than during the fall and winter months (August through February). 
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TABLE 1 

ALUMINUM PRICE FORECASTS 
(U.S. Market-il1b in 1985 $) 

Line (A) (B) (C) (D) (E) 
No. Year/Qtr Chase !I RSI ~I Random Low }.I Medium Cycle 11 

1. 1986.1 51.87 49.77 48.03 53.97 
2. 1986.2 56.73 52.73 49.80 60.17 
3. 1986.3 62.60 54.07 51.80 68.17 
4. 1986.4 66.27 55.10 52.77 75.97 
5. 1987.1 67.27 56.27 51. 93 81.43 
6. 1987.2 68.07 57.47 52.67 78.93 
7. 1987.3 65.90 59.27 51.83 73.30 
8. 1987.4 62.23 61.10 50.70 62.70 
9. 1988.1 58.60 63.00 49.37 51.63 

10. 1988.2 55.00 64.67 50.07 52.47 
11. 1988.3 55.80 65.40 45.13 51.63 
12. 1988.4 58.80 66.00 46.10 48.83 
13. 1989.1 61.90 66.60 44.07 48.57 
14. 1989.2 64.90 67.03 50.63 50.90 
15. 1989.3 68.03 66.30 53.97 53.77 
16. 1989.4 71.17 65.40 60.57 68.17 
17. 1990.1 74.27 64.50 63.77 75.97 
18. 1990.2 77 .43 63.87 64.90 81.43 
19. 1990.3 78.47 65.03 64.70 78.97 
20. 1990.4 78.37 66.50 62.00 73.30 
21. 1991.1 78.27 68.00 59.67 62.70 
22. 1991.2 78.20 69.47 52.73 51.63 
23. 1991. 3 75.83 70.90 48.20 52.47 
24. 1991.4 72.30 72.30 45.67 51.63 
25. 1992.1 68.77 73.80 46.87 48.83 
26. 1992.2 65.27 75.03 47.03 48.57 
27. 1992.3 64.30 74.90 50.27 50.90 
28. 1992.4 64.60 74.60 53.77 53.77 
29. 1993.1 64.93 74.20 62.00 68.17 
30. 1993.2 65.33 73.83 62.50 75.97 
31. 1993.3 66.00 72.40 66.00 81.43 
32. 1993.4 66.70 70.83 65.20 78.97 
33. 1994.1 67.40 69.27 61.90 73.30 
34. 1994.2 68.10 67.27 54.70 62.70 
35. 1994.3 69.30 65.90 48.90 51.63 
36. 1994.4 70.73 64.10 46.30 52.47 
37. 1995.1 72.20 62.30 46.63 51.63 
38. 1995.2 73.63 60.57 44.00 48.83 
39. 1995.3 74.43 59.30 44.93 48.57 
40. 1995.4 74.93 58.10 50.50 50.90 
41. 1996.1 75.37 56.90 56.37 53.77 
42. 1996.2 75.83 55.77 62.77 68.17 
43. 1996.3 76.33 55.23 64.10 75.97 
44. 1996.4 76.77 54.77 65.57 81.43 

!I Chase Econometrics, Midyear 1985 World Aluminum Outlook. 
~I Resource Strategies, Inc., Aluminum Industry Analysis, July 1985, October 

1985. 
11 BPA, Division of Power Forecasting, December 1985. 
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FIGURE 3 
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TABLE 2 

ALUMINUM SMELTER PRODUCTION COSTS 
1985 DOLLARS 

(dollars/pound) 

(A) (B) (C) (D) (E) (F) (G) 
SHORT-TERM VARIABLE COSTS 1/ 

Electricity Total 
Line Efficiency Variable 
No. Plant Labor Other Alumina Electricity 2/ (kWh/lb) 'i/ Cost 

1. Alcoa .106 .130 .151 .200 (8.77) .587 
Vancouver 

2. Alcoa .085 .127 .160 .173 (7.60 ) .545 
Wenatchee 

3. ARCO .100 .135 .157 ':i/ .179 (7.80 ) .571 

4. Intalco .079 .122 .161 .150 (6.60) .512 

5. Kaiser 
Mead .087 .133 .166 .197 (8.66) .583 

6. Kaiser 
Tacoma .096 .132 .156 .189 (8.30) .573 

7. Conunonwealth .106 .140 .140 .168 (7.40 ) .554 

8. Martin Marrietta 
The Dalles .121 .135 .157 ':i/ .168 (7.40 ) .581 

9. Reynolds 
Longview .093 .137 .156 .182 (7.98 ) .568 

10. Reynolds 
Troutdale .130 .135 .159 .198 (8.24) .612 

!.I Assumes the following for variable costs as a percent of total: Labor 
85 percent, other 65 percent, Alumina 95 percent, electricity 100 percent. 

2:./ Assumes 22.8 mills/kWh 
1/ Represents weighted averages of two or more potline vintages for some 

smelters. 
y At aluminum price of 60i/lb. 
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TABLE 3 

ALUMINUM SMELTER MODEL PRODUCTION COSTS 1/ 
ALTERNATIVE ASSUMPTIONS 

(cents/pound) 

(A) (B) (C) (D) (E) 
Short-Term Medium-Term Reduced Long-term 

Line Variable Variable Variable Variable 
No. Plant Costs '!;/ Costs '}./ Costs y Costs 

1. Alcoa, Vancouver 58.7 61.6 53.2 68.6 

2. Alcoa, Wenatchee 54.5 57.0 51.5 63.8 

3. ARCO 57.1 61.8 55.2 69.1 

4. Intalco 51.2 53.5 48.3 60.1 

5. Kaiser, Mead 58.3 60.9 54.7 68.1 

6. Kaiser, Tacoma 57.3 60.0 54.8 67.1 

7. Commonwealth 55.4 58.2 51. 7 65.7 

8. Martin Marietta 58.1 57.2 50.4 64.5 

9. Reynolds, Longview 56.8 59.5 52.9 66.9 

10. Reynolds, Troutdale 61.2 64.4 55.2 71. 7 

11. Average 56.9 59.4 52.8 66.6 

1/ Costs assume 100 percent operating rates. 
'!;/ Assumes the following percentages of individual cost components are 

variable: electricity - 100 percent, alumina - 95 percent, labor -
85 percent, other - 65 percent. 

'}./ Assumes electricity, labor, and alumina costs are 100 percent variable. 
~/ Assumes cost savings from implementing conservation/modernization and 

labor cost concessions similar to those recently negotiated by Kaiser. 
'if Does not include capital cost. 
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Line 
No. 

TABLE 4 

CALCULATION OF VARIABLE RATE 

(A) 

1. Demand Charge!/ ($7.l3/kW-month x 5 months) + ($3.96/kW-month x 7 months) 
= 12 months 

2. = $5.28/kW-month 

3. DSI Floor Rate (mills/kWh) ~/ 24.7 

4. less VI-86 Demand (mills/kWh) 1/ (7.3) 

5. less value of Reserves Credit (mills/kWh) ~/ (1.9) 

6. plus First Quartile Discount (mills/kWh) ~/ .5 

7. Adjusted Energy Charge (mills/kWh) ~/ 16.0 

!/ Demand charge equal to IP Standard Rate demand charges gross of value of 
reserved credit. 

~/ DSI Floor determined in 1985 Wholesale Power Rate Proceeding 
1/ Demand charge expressed in mills per kilowatthour assuming .985 load factor 

($5.28/kW-mo) (12 months) 
(.985)(8.760 hours) 

~/ Average Value of Reserves Credit based on demand and energy billing 
credits determined in 1985 Wholesale Power Rate Proceedings 

($0.36/kW-mo x 12) + (1.4 mills/kWh x (.985)(8.760 hours) 
(.985)(8.760 hours) 

~/ Source: 1985 Final Section 7(c)(2) Industrial Margin Study 
~/ The energy rate of 16.0 mills per kilowatthour will be used in the 

determination of a purchasers total bill unless a purchaser requests first 
quartile service with other than Surplus Firm Energy Load Carrying 
Capability. If a purchaser requests such service, then the first Quartile 
Service Discount is credited against the 16.0 mills per kilowatthour 
plateau energy charge. 
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TABLE 5 

HISTORICAL PRICE INDICES: 1974-1984 
1984 = 1.0 

(A) (B) (C) (D) (E) (F) 
U. S. Avg., 

Price Index U.S. Avg., Aluminum 
Implicit Intermediate Aluminum Industries 
Price Materials Industry Costs 

Line Deflator Wholesale Without Food Total Excluding 
No. Year for GNP Price Index and Energy Costs Electricity 

1. 1974 0.515 0.49l 0.516 0.424 0.479 

2. 1975 0.563 0.550 0.575 0.535 0.637 

3. 1976 0.592 0.583 0.609 0.576 0.678 

4. 1977 0.627 0.622 0.646 0.629 0.733 

5. 1978 0.673 0.666 0.693 0.704 0.789 

6. 1979 0.731 0.752 0.771 0.764 0.848 

7. 1980 0.799 0.869 0.862 0.917 0.953 

8. 1981 0.876 0.954 0.933 1.002 1.049 

9. 1982 0.928 0.971 0.955 1.023 1.123 

10. 1983 0.964 0.976 0.971 0.973 1.042 

11. 1984 1.000 1.000 1.000 1.000 1.000 

Source: Columns B, C, and D from Data Resources, Inc., U.S. PRICE Data Bank, 
Converted to 1984 = 1.0 by BPA staff. 

Columns E and F from Paine-Webber, World Aluminum Dynamics (May 
1985), converted to index form by BPA staff. 
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FIGURE 4 
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TABLE 6 

PRICE INDEX PROJECTIONS: 1985-1996 
1985 = 1.0 

(A) (B) (C) (D) (E) 
Index 

Implicit Intermediate 
Price Materials 

Line Deflator Wholesale Without Food BPA Weighted 
No. Year for GNP !J Price Index 1) and Energy '1:./ Average Index 1/ 

1. 1985 1.000 1.000 1.000 1.000 
2. 1986 1.033 1.013 1.024 1.020 
3. 1987 1.074 1.043 1.057 1.045 
4. 1988 1.123 1.078 1.098 1.092 
5. 1989 1.172 1.119 1.141 1.162 
6. 1990 1.228 1.166 1.192 1.207 
7. 1991 1.291 1.222 1.250 1.276 
8. 1992 1.361 1.281 1.314 1.347 
9. 1993 1.437 1.345 1.379 1.412 

10. 1994 1.517 1.414 1.444 1.473 
11. 1995 1.603 1.492 1.517 1.539 
12. 1996 1.696 1.587 1.607 1.626 

1/ Data from Data Resources, Inc., Trend10ng 11/85 extended 1995-1996 by BPA 
staff. 

'1:./ Projection based on a simple regression of the index for intermediate 
materials less food and the index for fuels and power, over the period 
1973 - 1984. The regression has the form: 

PPI-FEt = -.029+ 1.107 PPI/Ft -.082PPI/Et 

Where: PPI/FEt = Index, in year t, of prices of intermediate 
materials less food and energy 

PPI/Ft = Index, in year t, of prices of intermediate 
materials less food 

PPI/Et = Index, in year t, of prices of fuels and power 

The two independent variables in the regression also are from the same 
source as Columns Band c. 

1/ Weighted average calculated by BPA staff based on Column D and the 
projection of electricity costs from BPA's 1985 Long Term Forecast. 
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TABLE 7 

ALUMINUM LOADS 
(Average MW) 

(A) (B) (C) (D) (E) (F) (G) 
A1wninwn 

Line Price/Load Standard Rate Variable Rate 
No. Scenario 1 Year 5 Years 10 Years 1 Year 5 Years 10 Years 

l. Chase 2,938 2,528 2,734 2,915 2,851 2,897 

2. RSI 1,119 1,748 1,804 
(Dalles, 
Col. Falls, 
Mead Closed) 

3. RSI 1,941 2,503 2,623 
(Dalles Closed) 

4. RSI 1,737 2,567 1,975 1,737 2,567 1,975 
(Low Cost-SR 
Hi Cost-VR) 

5. Random Low 560 678 642 
(Hi Cost 
C1ose-88) 

6. Random Low 1,062 1,394 1,010 
(Hi Cost 
C1ose-91) 

Source: ASM, See Docwnentation for the Variable Rate Study, VI-86-E-BPA-01A. 
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TABLE 8 
DISCOUNTED CASH FLOWS 

RANDOM LOW PRICE SCENARIO 
( Do 11 ars Per Pound of Capacity) 

(A) (B) (C) (D) (E) (F) (G) (H) (I) 
15% Discount Rate 7.5% DiscQ!.!nt Rat!:: 

1986 1991 1986 1991 
Line Standard Standard Standard Standard 

~ Plants Rate Variable Rate Variable Rate Variable Rate Variable 

1. Vancouver -.649 -.615 -.462 -.464 -.837 -.800 -.531 -.536 

2. Wenatchee -.508 -.496 -.355 -.358 -.647 -.637 -.408 -.414 

3. Columbia Falls -.637 -.605 -.441 -.442 -.816 -.782 -.507 -.511 

4. Intalco -.404 -.311 -.250 -.226 -.498 -.391 -.281 -.257 

5. Mead -.626 -.598 -.456 -.450 -.810 -.777 -.524 -.519 

6. Tacoma -.712 -.631 -.496 -.465 -.911 -.816 -.569 -.538 

7. The Dalles -.671 -.579 -.477 -.435 -.868 -.753 -.548 -.502 

8. Commonwealth -.670 -.579 -.464 -.422 -.862 -.746 -.535 -.488 

9. Longview -.671 -.607 -.456 -.446 -.862 -.784 -.527 -.516 

10. Troutdale -.774 -.699 -.599 -.510 -1.017 -.908 -.696 -.589 
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TABLE 9 
DISCOUNTED CASH FLOWS 

RSI PRICE SCENARIO 
(Dollars Per Pound of Capacity) 

(A) (B) (C) (D) (E) (F) (G) (H) ( I) 
15~ DiS~Qunt Rate 7.5~ DiS'Q!,!nt Ra.te 

1986 1991 1986 1991 
Line Standard Standard Standard Standard 
~ Plants Rate Variable Rate Variable Rate Variable Rate Variable 

1. Vancouver -.288 -.276 -.009 -.029 -.332 -.320 -.390 -0.560 

2. Wenatchee -.066 -.020 +.169 +.164 -.036 +.018 +.164 +.167 

3. Columbia Falls -.390 -.347 -.123 -.129 -.471 -.420 -.161 -.159 

4. Intalco +.189 +.217 +.344 +.339 +.297 +.328 +.368 +.369 

5. Mead -.267 -.258 +.007 -.009 -.305 -.294 -.021 -.032 

6. Tacoma -.221 -.201 +.047 +.033 -.241 -.221 +.024 +.017 

7. The Dalles -.303 -.284 -.072 -.077 -.362 -.337 -.104 -.101 

8. Commonwealth -.149 -.118 +.098 +.093 -.148 -.110 +.082 +.085 

9. Longview -.212 -.183 +.057 +.045 -.227 -.195 +.036 +.030 

10. Troutdale -.421 -.426 -.125 -.150 -.513 -.519 -.170 -.194 
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TABLE 10 
DISCOUNTED CASH FLOWS 
CHASE PRICE SCENARIO 

(Dollars Per Pound of Capacity) 

(A) (B) (C) (D) (E) ( F) (G) (H) (I) 

15% DiS~Qunt Rat~ 7.5~ Dis~ount Ratg 
1986 1991 1986 1991 

Line Standard Standard Standard Standard 

~ Plants Rate Variable Rate Variable Rate Variable Rate Variable 

1. Vancouver -.127 -.119 +.103 +.077 -.097 -.094 +.123 +.093 

2. Wenatchee +.146 +.145 +.294 +.271 +.260 +.252 +.345 +.318 

3. Columbia Falls -.240 -.234 -.034 -.058 -.263 -.263 -.033 -.062 

4. Intalco +.391 +.392 +.467 +.449 +.578 +.574 +.545 +.524 

5. Mead -.116 -.096 +.120 +.095 -.081 -.064 +.143 +.114 

6. Tacoma -.039 -.031 +.165 +.138 +.017 +.019 +.196 +.164 

7. The Dalles -.187 -.179 +.023 -.000 -.186 -.184 +.032 +.005 

8. Conmonwealth +.042 +.046 +.221 +.201 +.125 +.123 +.260 +.236 

9. Longview -.032 -.015 +.175 +.151 +.028 +.041 +.207 +.179 

10. Troutdale -.285 -.301 -.028 -.050 -.308 -.333 -.028 -.054 
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TABLE 11 

DSI AND TOTAL BPA REVENUES 
(1985 $000) 

(A) (B) (C) (D) (E) (F) 
RSI 

A1wninwn 
Line Operating Prices DSI Revenues BPA Revenues 

No. Year (il1b) RSI Standard RSI Variable RSI Standard RSI Variable 

1. 1987 55.7 244,256 355,882 2,908,904 2,902,463 

2. 1988 62.0 377,914 467,591 2,999,053 3,019,009 

3. 1989 66.3 437,812 580,743 3,056,744 3,087,634 

4. 1990 65.0 434,151 580,667 3,062,368 3,094,245 

5. 1991 67.3 436,607 579,607 3,089,763 3,118,351 

6. 1992 73.0 434,942 667,115 3,078,615 3,191,279 

7. 1993 74.4 437,936 603,989 3,181,658 3,231,269 

8. 1994 70.0 442,780 586,492 3,328,140 3,360,090 

9. 1995 63.2 420,532 579,539 3,372,835 3,407,436 

10. 1996 57.5 314 2 749 470 2 748 3,371,285 3 1 352 2 704 

11. TOTAL 65.4 3,981,679 5,472,373 31,449,365 31,764,480 

12. Incentive Revenues 10,000 

13. TOTAL + Incentive Revenues 31,459,365 31,764,480 

Source: Section V.A. of the Docwnentation, VI-86-E-BPA-01A. 
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TABLE 12 

AVERAGE DSI RATE 
(mills/kWh) 

(1985 $) 

(A) (B) (C) 
Line Operating 
No. Year RSI Standard RSI Variable 

1. 1987 22.34 19.07 

2. 1988 22.90 22.52 

3. 1989 22.89 22.87 

4. 1990 22.88 22.87 

5. 1991 22.89 22.87 

6. 1992 22.93 26.45 

7. 1993 22.89 23.77 

8. 1994 22.89 22.87 

9. 1995 22.87 22.77 

10. 1996 22.82 19.68 

11. 10-Year Average 22.85 22.69 

Source: Section V.A. of the Documentation, VI-86-E-BPA-01A. 

H-47 



Page 1 of 2 

TABLE 13 

ANNUAL DSI SALES 
(Average MW) 

(A) (B) (C) 
Line Operating 
No. Year RSI Standard RSI Variable 

1. 1987 1248 2130 

2. 1988 1884 2370 

3. 1989 2183 2899 

4. 1990 2166 2898 

5. 1991 2178 2893 

6. 1992 2165 2879 

7. 1993 2184 2900 

8. 1994 2208 2927 

9. 1995 2099 2906 

10. 1996 1575 2730 

11. AVERAGE 1989 2753 

Source: Section V.A. of the Documentation, VI-86-E-BPA-01A. 
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TABLE 13 

SEASONAL DSI SALES 
(Average MW) 

(D) (E) (F) (G) (H) 
RSI Standard RSI Variable 

Line Operating 
No. Year Aug-Feb Mar-Ju1 Aug-Feb Mar-Ju1 

1. 1987 !/ 1194 1342 2093 2157 

2. 1988 1869 1980 2215 2731 

3. 1989 2178 2199 2880 2934 

4. 1990 2166 2165 2874 2931 

5. 1991 2167 2191 2867 2927 

6. 1992 2151 2187 2850 2922 

7. 1993 2175 2201 2877 2937 

8. 1994 2204 2216 2910 2952 

9. 1995 2159 1963 2914 2853 

10. 1996 '!:./ 1746 1177 2715 2751 

Source: Section V.A. of the Documentation, VI-86-E-BPA-01A. 

Footnotes 

Jj The seasons August-February and March-July do not correspond to the 
operating year, July-June. Each operating year above starts in August and 
ends in July. (July 1986 is not included in this analysis.) 

'!:./ OY1996 runs through June 1996 here. 
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TABLE 14 

LOAD SCENARIO SUMMARIES 
(10 YEAR TOTALS) 

July 1986-June 1996 

(A) (B) (C) 
RSI RSI RSI Line 

~ Standard Rate Variabl~ Rat.~ MilS~d Aluminum 

1. Total BPA Revenues ($000) 31,459,365 11 

2. Average DSI Sales (Avg MW) 1,989 

3. Average DSI Rate (mills/kWh) 22.85 

4. Average Aluminum Price (¢/lb.) 65.4 

Source: Section V.A. of the Documentation, VI-86-E-BPA-1A 

11 

Z/ 

Includes Incentive Rate revenues of $10 million. 

Includes Incentive Rate revenues of $60 million. 

31,764,480 31,4B7,268 

2,753 2,141 

22.69 22.68 

65.4 65.4 

(D) (E) (F) (G) 
Random Low Random Low Chase Chase 

St.andard Rat.~ Varial!l~ Rat.~ St.a!ldard Rat.~ Variable Rat.e 

30,881,781 ?J 30,834,260 31,853,207 31,937,916 

846 1,205 2,854 3,004 

22.84 20.91 22.89 22.95 

53.5 53.5 68.7 68.7 
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TABLE 15 

FUNDS FROM OPERATIONS - FY 1985 !! 
($000) 

No. (A) 

1. Total Revenues 

Less: 
2. Total Expenses 

3. Net Revenues 

Plus: 
Charges Not Requiring Funds: 

4. Depreciation 
Amortization of Deferred 

5. Conservation Costs 

6. Funds Provided from Operations 

Less: 
Actual FY 1985 Treasury 

7. Amortization Payment 

Funds Provided from Operations 
8. Net of FY Amortization 

$2,881,859 

(2,658,411) 

$223,448 

128,999 

17,586 

$370,033 

(225,874) 

$144,159 

!! Based on preliminary unaudited financial statements for FY 1985. 
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TABLE 16 

USE OF FY 1985 FUNDS FROM OPERATIONS 
TO MEET PROJECTED REDUCTION IN FY 1986-87 REVENUES 

($000) 

Line 
No. 

1. Total FY 1986-87 Revenues 11 
Variable Rate - RSI Forecast 

2. Total FY 1986-87 Revenues ~I 

3. Projected Reduction in Total 
FY 1986-87 Revenues 

4. Funds Provided from 11 
FY 1985 Operations 

5. Funds after FY 1986-87 Treasury 
Amortization Payments 

Sources: 

11 Variable Rate Study, Tables 17-24. 

(A) 

$5,685,600 

5,792 ,000 

(106,400 ) 

144,200 

$37,800 

~I Documentation for Revenue Requirement Study, Final 1985 Rate Case, 
(WP-85-FS-BPA-07A), page G-1. 

11 Variable Rate Study, Table 15. 
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TABLE 17 
FISCAL YEAR 1986 

STANDARD RATE RSI FORECAST (JULY-SEPTEMBER) 
TOTAL BPA REVENUES 

($000) 

Line (A) (B) (C) (D) (E) (F) (G) (H) (I) (J) (K) (L) (M) 
jjQ... 

OCT-85 NOV-85 DEC-85 JAN-86 FEB-86 MAR-86 APR-86 MAY-86 JUN-86 JUL-86 AUG-86 SEP-86 TOTAL 
1 PRIORITY FIRM (PF) 
2 GENERATING PUBLICS 25028 26636 31720 31196 26703 26968 22479 12372 11705 9289 13800 17971 255867 
3 RESIDENTIAL EXCHANGE 59681 67522 99058 107356 94869 91268 70917 54937 51278 55069 53791 57731 863477 
4 OTHER PF 45818 49236 68197 67079 59336 59756 48443 37574 35996 38399 39021 41861 590716 
5 TOTAL PF 130527 143394 198975 205631 180908 177992 141839 104883 98979 102757 106612 117563 1710060 

6 INDUSTRIAL FIRM (IP) 
7 3 QUARTI LES 23311 22784 29451 29422 27701 28527 26190 22756 20980 17581 17082 16205 281990 
8 FIRST QUARTILE 5156 5163 6674 5598 5669 5614 4295 3617 3094 5854 5697 5406 61837 
9 TOTAL IP 28467 27947 36125 35020 33370 34141 30485 26373 24074 23435 22779 21611 343827 

10 INDUSTRIAL HANNA (IH) 78 76 78 172 169 177 181 187 181 380 380 368 2427 

11 NONFIRM ENERGY (NF) 
12 PACIFIC SOUTHWEST 0 0 0 39356 33631 31560 31627 38635 32367 17198 13571 10441 248386 
13 PACIFIC NORTHWEST 0 0 0 474 159 2 62 0 2 0 0 0 699 
14 CONTRACT 0 0 0 0 0 0 0 0 0 0 0 0 0 
15 DISPLACEMENT 0 0 0 1521 2018 3521 2076 4172 3120 3015 2687 353 22483 

:I: 
16 TOTAL NF 0 0 0 41351 35808 35083 33765 42807 35489 20213 16258 10794 271568 

I 
\Jl 17 INTERTIE ADDER 913 1579 1625 2501 2151 2077 2118 2459 2231 2669 2428 2220 24971 w 

18 SURP PWR/ENR (SP/SE) 20084 32338 33269 5732 5506 5695 6852 4446 7849 40160 40139 39225 241295 

19 NEW RESOURCE (NR) 622 602 622 622 562 622 492 509 492 777 777 919 7618 

20 FIRM CAPACITY (CF) 6865 5347 5347 5347 5347 5347 5347 5347 6865 6865 6865 6865 71754 

21 OTHER POWER SALES 326 277 276 276 276 279 304 396 439 475 466 393 4183 

22 TRANSMISSION 9039 9039 9039 8198 8313 8371 8506 6917 7515 8802 9605 9431 102775 

2:~ MI SCELLANEOUS 988 903 1812 1314 1387 845 1333 806 476 488 -16 -17 10319 

24 TOTAL 197909 221502 287168 306164 273797 270629 231222 195130 184590 207021 206293 209372 2790797 

Source: Section V.A. of the Documentation, VI-86-E-BPA-01A. 



TABLE 18 

FISCAL YEAR 1986 
STANDARD RATE RSI FORECAST (JULY-SEPTEMBER) 

TOTAL BPA POWER SALES 
(AVG MW) 

Line (A) (B) (C) (D) (E) ( F) (G) (H) (I) (J) (K) , (L) (M) 
No. 

OCT-85 NOV-85 DEC-85 JAN-86 FEB-86 MAR-86 APR-86 MAY-86 JUN-86 JUL-86 AUG-86 SEP-86 TOTAL 
1 PRIORITY FIRM (PF) 
2 GENERATING PUBLICS 1674 1760 1770 1750 1590 1495 1449 836 827 635 1025 1198 1334 
3 RESIDENTIAL EXCHANGE 3727 4318 5331 5783 5456 4912 4363 3941 3879 3955 3872 3694 4436 
4 OTHER PF 2883 3170 3699 3735 3483 3189 2928 2606 2606 2711 2794 2666 3039 
5 TOTAL PF 8284 9248 10800 11268 10529 9596 8740 7383 7312 7301 7691 7558 8809 

6 INDUSTRIAL FIRM (IP) 
7 3 QUARTILES 1893 1893 1893 1863 1864 1817 1763 1712 1615 1259 1223 989 1649 
8 FIRST QUARTILE 416 429 429 360 385 361 292 274 240 419 408 330 362 
9 TOTAL IP 2309 2322 2322 2223 2249 2178 2055 1986 1855 1678 1631 1319 2011 

10 INDUSTRIAL HANNA (IH) 15 15 15 33 36 34 36 36 36 73 73 73 40 

11 NONFIRM ENERGY (NF) 
12 PACIFIC SOUTHWEST 0 0 0 2541 2396 2068 2124 2553 2197 1098 828 678 1374 
13 PACIFIC NORTHWEST 0 0 0 28 10 0 3 0 0 0 0 0 3 
14 CONTRACT 0 0 0 0 0 0 0 0 0 0 0 0 0 
15 DISPLACEMENT 0 0 0 292 429 676 412 801 619 579 516 70 366 

::r:: 16 TOTAL NF 0 0 0 2861 2835 2744 2539 3354 2816 1677 1344 748 1743 
I 

U1 
.I::- 17 INTERTIE ADDER 0 0 0 0 0 0 0 0 0 0 0 0 ' 0 

18 SURP PWR/ENR (SP/SE) 1023 1828 1820 261 271 259 328 201 385 1892 1891 1892 1004 

19 NEW RESOURCE (NR) 38 38 38 38 38 38 38 38 38 58 58 58 43 

20 FIRM CAPACITY (CF) 0 0 0 0 0 0 0 0 0 0 0 0 0 

21 OTHER POWER SALES 43 3 2 2 2 4 36 111 151 175 168 112 67 

22 TRANSMISSION 0 0 0 0 0 0 0 0 0 0 0 0 0 

23 MISCELLANEOUS 106 90 287 178 215 74 188 66 -6 -4 -115 -119 80 

24 TOTAL 11818 13544 15284 16864 16175 14927 13960 13175 12587 12850 12741 11641 13797 

Source: Section V.A. of the Documentation, VI-86-E-BPA-01A. 



TABLE 19 
fISCAL YEAR 1986 

VARIABLE RATE RSI FORECAST (JULY-SEPTEMBER) 
TOTAL BPA REVENUES 

($000) 

Line (A) (B) (C) (D) (E) ( F) (G) (H) ( I ) (J) (K) ( L) (M) 
--.llih 

OCT-85 NOV-85 DEC-85 JAN-86 FEB-86 MAR-86 APR-86 MAY-86 JUN-86 JUL-86 AUG-86 SEP-86 TOTAL 

1 PRIORITY FIRM (PF) 
2 GENERATING PUBLICS 25028 26636 31720 31196 26703 26968 22479 12372 11705 9745 14331 18047 256930 
3 RESIDENTIAL EXCHANGE 59681 67522 99058 107356 94869 91268 70917 54937 51278 55069 53791 57731 863477 
4 OTHER PF 45818 49236 68197 67079 59336 59756 48443 37574 35996 38399 39021 41861 590716 
5 TOTAL PF 130527 143394 198975 205631 180908 177992 141839 104883 98979 103213 107143 117639 1711123 

6 INDUSTRIAL FIRM (IP) 
7 3 QUARTILES 23311 22784 29451 29422 27701 28527 26190 22756 20980 20416 22766 22137 296441 
8 FIRST QUARTI LE 5156 5163 6674 5598 5669 5614 4295 3617 3094 6611 7186 7112 65789 
9 TOTAL IP 28467 27947 36125 35020 33370 34141 30485 26373 24074 27027 29952 29249 362230 

10 INDUSTRIAL HANNA (IH) 78 76 78 172 169 177 181 187 181 375 370 358 2402 

11 NONFIRM ENERGY (NF) 
12 PACIFIC SOUTHWEST 0 0 0 39356 33631 31560 31627 38635 32367 20631 12502 7266 247575 
13 PACIFIC NORTHWEST 0 0 0 474 159 2 62 0 2 0 0 0 699 
14 CONTRACT 0 0 0 0 0 0 0 0 0 0 0 0 0 
15 DISPLACEMENT 0 0 0 1521 2018 3521 2076 4172 3120 2885 1885 222 21420 ::r: 16 TOTAL NF 0 0 0 41351 35808 35083 33765 42807 35489 23516 14387 7488 269694 I 

Ul 
Ul 17 INTERTIE ADDER 913 1579 1625 2501 2151 2077 2118 2459 2231 2369 1893 1574 23490 

18 SURP PWR/ENR (SP/SE) 20084 32338 33269 5732 5506 5695 6852 4446 7849 28889 28868 28216 207744 

19 NEW RESOURCE (NR) 622 602 622 622 562 622 492 509 492 777 777 919 7618 

20 FIRM CAPACITY (CF) 6865 5347 5347 5347 5347 5347 5347 5347 6865 6865 6865 6865 71754 

21 OTHER POWER SALES 326 277 276 276 276 279 304 396 439 475 466 393 4183 

22 TRANSMISSION 9039 9039 9039 8198 8313 8371 8506 6917 7515 9255 10417 10558 105167 

23 MISCELLANEOUS 988 903 1812 1314 1387 845 l333 80b 476 488 -16 -17 10319 

24 TOTAL 197909 221502 287168 306164 273797 270629 231222 195130 184590 203249 201122 203242 2775724 

Source: Section V.A. of the Documentation, VI-86-E-BPA-01A. 



TABLE 20 

FISCAL YEAR 1986 
VARIABLE RATE RSI FORECAST (JULY-SEPTEMBER) 

TOTAL BPA POWER SALES 
(AVG MW) 

Line (A) (B) (C) (D) (E) (F) (G) (H) ( I ) (J) (K) (L) (M) 
~ 

OCT-85 NOV-85 DEC-85 JAN-86 FEB-86 MAR-86 APR-86 MAY-86 JUN-86 JUL-86 AUG-86 SEP-86 TOTAL 

1 PRIORITY FIRM (PF) 
2 GENERATING PUBLICS 1674 1760 1770 1750 1590 1495 1449 836 827 675 1072 1204 1342 
3 RESIDENTIAL EXCHANGE 3727 4318 5331 5783 5456 4912 4363 3941 3879 3955 3872 3694 4436 
4 OTHER PF 2883 3170 3699 3735 3483 3189 2928 2606 2606 2711 2794 2666 3039 
5 TOTAL PF 8284 9248 10800 11268 10529 9596 8740 7383 7312 7341 7738 7564 8817 

6 INDUSTRIAL FIRM (IP) 
7 3 QUARTILES 1893 1893 1893 1863 1864 1817 1763 1712 1615 1733 1632 1587 1772 
8 FIRST QUARTILE 416 429 429 360 385 361 292 274 240 561 515 510 398 
9 TOTAL IP 2309 2322 2322 2223 2249 2178 2055 1986 1855 2294 2147 2097 2170 

10 INDUSTRIAL HANNA (IH) 15 15 15 33 36 34 36 36 36 72 71 71 39 

11 NONFIRM ENERGY (NF) 
12 PACIFIC SOUTHWEST 0 0 0 2541 2396 2068 2124 2553 2197 1293 760 461 1366 
B PACIFIC NORTHWEST 0 0 0 28 10 0 3 0 0 0 0 0 3 
14 CONTRACT 0 0 0 0 0 0 0 0 0 0 0 0 0 

::r: 15 DISPLACEMENT 0 0 0 292 429 676 412 801 619 554 362 44 349 
I 16 TOTAL NF 0 0 0 2861 2835 2744 2539 3354 2816 1847 1122 505 1719 U1 

(J\ 

17 INTERTIE ADDER 0 0 0 0 0 0 0 0 0 0 0 0 0 

18 SURP PWR/ENR (SP/SE) 1023 1828 1820 261 271 259 328 201 385 1361 1360 1361 872 

19 NEW RESOURCE (NR) 38 38 38 38 38 38 38 38 38 58 58 58 43 

20 FIRM CAPACITY (CF) 0 0 0 0 0 0 0 0 0 0 0 0 0 

21 OTHER POWER SALES 43 3 2 2 2 4 36 111 151 175 168 112 67 

22 TRANSMISSION 0 0 0 0 0 0 0 0 0 0 0 0 0 

23 MISCELLANEOUS 106 90 287 178 215 74 188 66 -6 -4 -115 -119 80 

24 TOTAL 11818 13544 15284 16864 16175 14927 13960 13175 12587 13144 12549 11649 13806 

Source: Section V.A. of the Documentation, VI-86-E-BPA-01A. 



TABLE 21 
FISCAL YEAR 1987 

STANDARD RATE RSI FORECAST (JULY-SEPTEMBER) 
TOTAL BPA REVENUES 

($000) 

Line (A) (B) (C) (D) (E) (F) (G) (H) (1) (J) (K) (L) (M) 
_!'ill.... 

OCT-86 NOV-86 DEC-86 JAN-87 FEB-87 MAR-87 APR-87 MAY-87 JUN-87 JUL-87 AUG-87 SEP-87 TOTAL 
1 PRIORITY FIRM (PF) 
2 GENERATING PUBLICS 21349 24590 30197 29864 24369 22524 19232 15830 9093 10312 14911 18668 240939 
3 RESIDENTIAL EXCHANGE 60611 68344 98628 109074 96786 91654 71286 56096 53785 55949 54577 58671 875460 
4 OTHER PF 48480 52481 70224 71295 62171 61669 50270 38652 37087 39247 39888 42648 614112 
5 TOTAL PF 130440 145415 199049 210233 183326 175847 140788 110578 99965 105508 109376 119987 1730511 

6 INDUSTRIAL FIRM (IP) 
7 3 QUARTILES (ALUM) 13282 11817 12059 12059 11294 12059 10151 11501 14243 16317 17319 20311 162432 
8 TOP QUARTILE (ALUM) 4438 3968 4033 4033 3777 4033 3395 3828 4742 5444 5735 6742 54168 
9 TOTAL IP (ALUM) 17720 15805 16092 16092 15071 16092 13546 15329 18985 21761 23054 27053 216600 

10 3 QUARTILES (NOALUM) 2753 2685 2704 2823 2649 2823 2812 2325 2271 2224 2325 2685 31078 
11 TOP QUARTILE(NOALUM) 906 884 888 928 871 928 926 770 753 743 770 884 10251 
12 TOTAL IP (NOALUM) 3659 3569 3592 3751 3520 3751 3738 3096 3024 2967 3096 :1569 41329 
13 TOTAL IP 21379 19374 19684 19843 18591 19843 17284 18425 22009 24728 26150 30621 257929 

14 INDUSTRIAL HANNA (IH) 380 368 380 380 343 380 368 380 368 380 375 363 4466 

15 NONFIRM ENERGY (NF) 
16 PACIFIC SOUTHWEST 11707 19078 23016 19176 17176 16797 17403 50332 12274 22353 13645 7771 230728 
17 PACIFIC NORTHWEST 0 0 9 1036 110 58 59 0 0 0 0 0 1272 

::I:: 18 CONTRACT 0 0 0 0 0 0 0 0 0 0 0 0 0 
I 19 DISPLACEMENT 594 766 l380 4250 4276 3896 2228 6229 1603 3114 1849 192 31375 U'1 

-..J 20 TOTAL NF 12301 19844 25405 24462 21562 20751 19690 56561 13877 25467 15494 7963 263375 

21 INTERTIE ADDER 2399 2657 2922 3096 2779 2897 2885 2969 2465 2507 1998 1642 31216 

22 SURP PWR/ENR (SP/SE) 42134 39121 39990 39948 37216 40054 39163 0 39163 29950 29929 29253 405921 

23 NEW RESOURCE (NR) 949 919 949 949 857 949 752 777 752 777 777 919 10326 

24 FIRM CAPACITY (CF) 6865 5347 5347 5347 5347 5347 5347 5347 6865 7227 5709 5709 69801 

l5 OTHER POWER SALES 314 265 264 264 263 266 293 386 430 465 456 383 4048 

26 TRANSMISSION 10398 10132 9913 8633 8725 8841 8891 8979 8826 9661 10808 11101 114906 

27 MISCELLANEOUS 973 1352 1546 1001 570 483 1009 1777 694 489 -15 -16 9863 

l8 TOTAL 228531 244793 305447 314155 279579 275657 236469 206178 195413 207158 201056 207925 2902358 

Source: Section V.A. of the Documentation, VI-86-E-BPA-OIA. 



TABLE 22 
FISCAL YEAR 1987 

STANDARD RATE RSI FORECAST (JULY-SEPTEMBER) 
TOTAL BPA POWER SALES 

(AVG MW) 

Line (A) (B) (C) (D) (E) ( F) (G) (H) (I) (J) (K) (L) (M) 
~ 

OCT-86 NOV-86 DEC-86 JAN-87 FEB-87 MAR-87 APR-87 MAY-87 JUN-87 JUL-87 AUG-87 SEP-87 AVERAGE 
1 PRIORITY FIRM (PF) 
2 GENERATING PUBLICS 1371 1618 1673 1659 1413 1181 1177 1137 597 719 1118 1246 1242 
3 RESIDENTIAL EXCHANGE 3743 4299 5289 5847 5474 4880 4319 3949 3935 4007 3923 3754 4452 
4 OTHER PF 2937 3277 3662 3761 3504 3227 2978 2623 2624 2775 2857 2719 3079 
5 TOTAL PF 8051 9194 10624 11267 10391 9288 8474 7709 7156 7501 7898 7719 8773 

6 INDUSTRIAL FIRM (IP) 
7 3 QUARTILES (ALUM) 793 725 604 604 604 604 604 826 1048 1172 1244 1244 839 
8 TOP QUARTILE (ALUM) 265 243 202 202 202 202 202 275 349 391 412 413 280 
9 TOTAL IP (ALUM) 1058 968 806 806 806 806 806 1101 1397 1563 1656 1657 1119 

10 3 QUARTILES (NOALUM) 161 161 131 137 137 137 161 163 163 156 163 161 153 
11 TOP QUARTILE(NOALUM) 53 53 43 45 45 45 53 54 54 52 54 53 50 
12 TOTAL IP (NOALUM) 214 214 174 182 182 182 214 217 217 208 217 214 203 
13 TOTAL IP 1272 1 ~82 980 988 988 988 1020 1318 1614 1771 1873 1871 1322 

14 INDUSTRIAL HANNA (IH) 7?, 73 73 73 73 73 73 73 73 73 72 72 73 

15 NONFIRM ENERGY (NF) 
::c 16 PACIFIC SOUTHWEST 702 1188 1389 1586 1561 1358 1450 3325 964 1397 828 490 1353 
I 17 PACIFIC NORTHWEST 0 0 0 62 7 3 3 0 0 0 0 0 6 \.J1 

()) 18 CONTRACT 0 0 0 0 0 0 0 0 0 0 0 0 0 
19 DISPLACEMENT 114 152 457 816 909 748 442 1196 318 598 355 38 512 
20 TOTAL NF 816 1340 1846 2464 2477 2109 1895 4521 1282 1995 1183 528 1871 

21 INTERTIE ADDER 0 0 0 0 0 0 0 0 0 0 0 0 0 

22 SURP PWR/ENR (SP/SE) 1985 1887 1884 1882 1885 1887 1889 0 1889 1411 1410 1411 1618 

23 NEW RESOURCE (NR) 58 58 58 58 58 58 58 58 58 58 58 58 58 

24 FIRM CAPACITY (CF) 0 0 0 0 0 0 0 0 0 0 0 0 0 

25 OTHER POWER SALES 43 3 2 2 2 4 36 111 152 175 168 112 68 

26 TRANSMISSION 0 0 0 0 0 0 0 0 0 0 0 0 0 

27 MISCELLANEOUS 102 191 228 10.8 15 -5 113 279 42 -4 -115 -119 70 

28 TOTAL 12400 13928 15695 16842 15889 14402 13558 14069 12266 12980 12547 11652 13852 

Source: Section V.A. of the Documentation, VI-86-E-BPA-OIA. 



::c: 
I 

V1 
1.0 

FISCAL YEAR 1987 

POWER SALES (PK MW) 
LINE 

TABLE 22 - NOTES 

STANDARD RATE RSI FORECAST (JULY-SEPTEMBER) 
TOTAL BPA POWER SALES 

(AVG MW) 

2 CHELAN, COWLITZ, DOUGLAS, EUGENE, GRANT, PEND OREILLE, TACOMA, SEATTLE, AND SNOHOMISH. 
3 IOU AND PA RESIDENTIAL EXCHANGE. 
4 NON-GENERATING PUBLICS, IOU WNP-1, AND FEDERAL AGENCIES. 

21 ANNUAL AND SEASONAL CAPACITY. 
22 SUPPLEMENTAL, ENTITLEMENT CAPACITY, RESERVE POWER, EMERGENCY CAPACITY, AND US BUREAU OF RECLAMATION. 

REVENUES ($000) 

2 CHELAN, COWLITZ, DOUGLAS, EUGENE, GRANT, PEND OREILLE, TACOMA, SEATTLE, AND SNOHOMISH. 
3 IOU AND PA RESIDENTIAL EXCHANGE. 
4 NON-GENERATING PUBLICS, IOU WNP-1, AND FEDERAL AGENCIES. 

12 NONFIRM PACIFIC SOUTHWEST INCLUDES CAPACITY/ENERGY EXCHANGE (3 MILLS/KWH); EXCLUDES EXPORTABLE AGREEMENT. 
13 NONFIRM PACIFIC NORTHWEST INCLUDES FLOW-THROUGH NONFIRM. 
21 ANNUAL AND SEASONAL CAPACITY. 
22 SUPPLEMENTAL AND ENTITLEMENT CAPACITY, RESERVE POWER, US BUREAU OF RECLAMATION, EMERGENCY CAPACITY. 
23 CSPE GENERATING PUBLICS, CSPE NON-GENERATING PUBLICS, CSPE IOU, SUPPLEMENTAL CAP. TRANS., FRM PWR TRANS/I NT OF RES, 

DOWNSTREAM BENEFITS INTERCHG, DOWNSTREAM BENEFITS OTHER, ENERGY TRANSMISSION, OPERATION MAINTENANCE, USE OF FACILITIES, 
TRANS., CANADIAN INTERTIE, SOUTHERN INTERTIE , EASTERN INTERTIE. 

POWER SALES (AVG MW) 

2 CHELAN, COWLITZ, DOUGLAS, EUGENE, GRANT, PEND OREILLE, TACOMA, SEATTLE, AND SNOHOMISH. 
3 IOU AND PA RESIDENTIAL EXCHANGE. 
4 NON-GENERATING PUBLICS, IOU WNP-1, AND FEDERAL AGENCIES 

12 NONFIRM PACIFIC SOUTHWEST INCLUDES CAPACITY/ENERGY EXCHANGE (3 MILLS/KWH); EXCLUDES EXPORTABLE AGREEMENT. 
13 NONFIRM PACIFIC NORTHWEST INCLUDES FLOW-THROUGH NONFIRM. 
21 US BUREAU OF RECLAMATION, AND RESERVE POWER. 
24 DOWNSTREAM BENEFITS INTERCHG. 



TABLE 23 
FISCAL YEAR 1987 

VARIABLE RATE RSI FORECAST (JULY-SEPTEMBER) 
TOTAL BPA REVENUES 

($000) 

Line (A) (B) (C) (D) (E) (F) (G) (H) (I) (J) (K) ( L) (M) 
_N2..... 

OCT-86 NOV-86 DEC-86 JAN-B7 FEB-87 MAR-87 APR-87 MAY-87 JUN-87 JUL-87 AUG-87 SEP-87 TOTAL 
1 PRIORITY FIRM (PF) 
2 GENERATING PUBLICS 21496 24780 30370 30182 24796 23179 19758 15873 9473 10606 15157 18706 244375 
3 RESIDENTIAL EXCHANGE 60611 68344 98628 109074 96786 91654 71286 56096 53785 55949 54577 58671 875460 
4 OTHER PF 48480 52481 70224 71295 62171 61669 50270 38652 37087 39247 39888 42648 614112 
5 TOTAL PF 130587 145605 199221 210551 183753 176501 141314 110620 100345 105802 109622 120025 1733947 

6 INDUSTRIAL FIRM (IP) 
7 3 QUARTILES (ALUM) 19846 19453 19846 19846 18666 19896 19927 20765 21399 22511 23287 23437 248879 
8 TOP QUARTILE (ALUM) 6402 6315 6512 6443 6021 6495 6437 6920 6920 7174 6940 7204 79783 
9 TOTAL IP (ALUM) 26248 25768 26358 26289 24686 26391 26365 27685 28319 29685 30227 30641 328661 

10 3 QUARTILES (NOALUM) 2753 2685 2704 2823 2649 2823 2812 2325 2271 2224 2325 2685 31078 
11 TOP QUARTILE(NOALUM) 873 868 888 908 852 908 909 770 725 697 684 815 9898 
12 TOTAL IP (NOALUM) 3626 3552 3592 3731 3501 3731 3721 3096 2997 2922 3009 3500 40977 
11 TOTAL IP 29873 29320 29950 30020 28188 30121 30085 30781 31315 32607 33235 34141 369638 

14 INDUSTRIAL HANNA (IH) 375 363 375 375 334 375 358 380 363 370 359 353 4380 

15 NONFIRM ENERGY (NF) 
16 PACIFIC SOUTHWEST 8417 15596 21409 22976 19480 20110 20258 50108 17054 24174 13150 6346 239078 

::r: 17 PACIFIC NORTHWEST 0 0 0 559 39 12 20 0 0 0 0 0 630 
I 18 CONTRACT 0 0 0 0 0 0 0 0 0 0 0 0 0 

()\ 19 DISPLACEMENT 302 207 1380 1479 2822 3052 1794 5994 1819 2864 1489 121 23325 
0 

20 TOTAL NF 8719 15803 22789 25014 22341 23174 22072 56102 18873 27038 14639 6467 263033 

21 INTERTIE ADDER 1748 2006 2360 2800 2458 2573 2545 2953 2252 2327 1694 1299 27015 

22 SURP PWR/ENR (SP/SE) 30863 28133 28762 28740 26772 28804 28175 0 28175 23391 23370 22847 298032 

23 NEW RESOURCE (NR) 949 919 949 949 857 949 752 777 752 777 777 919 10326 

24 FIRM CAPACITY (CF) 6865 5347 5347 5347 5347 5347 5347 5347 6865 7227 5709 5709 69801 

25 OTHER POWER SALES 314 265 264 264 263 266 293 386 430 465 456 383 4048 

26 TRANSMISSION 11498 10828 10644 9144 9272 9379 9350 8990 9217 9928 11187 11492 120927 

27 MISCELLANEOUS 973 1037 1127 811 471 419 1009 1777 694 489 -15 -16 8776 

28 TOTAL 222764 239625 301788 314014 280056 277908 241301 218114 199280 210420 201033 203618 2909917 

Source: Section V.A. of the Documentation, VI-86-E-BPA-01A. 

-' 



TABLE 24 
FISCAL YEAR 1987 

VARIABLE RATE RSI FORECAST (JULY-SEPTEMBER) 
TOTAL BPA POWER SALES 

(AVG MW) 

Line (A) (B) (C) (D) (E) ( F) (G) (H) (I) (J) (K) ( L) (M) 
_ No. 

OCT-86 NOV-86 DEC-86 JAN-87 FEB-87 MAR-87 APR-87 MAY-87 JUN-87 JUL-87 AUG-87 SEP-87 AVERAGE 
1 PRIORITY FIRM (PF) 
2 GENERATING PUBLICS 1382 1632 1686 1682 1447 1228 1222 1141 631 745 1139 1249 1265 
3 RESIDENTIAL EXCHANGE 3743 4299 5289 5847 5474 4880 4319 3949 3935 4007 3923 3754 4452 
4 OTHER PF 2937 3277 3662 3761 3504 3227 2978 2623 2624 2775 2857 2719 3079 
5 TOTAL PF 8062 9208 10637 11290 10425 9335 8519 7713 7190 7527 7919 7722 8796 

6 INDUSTRIAL FIRM (IP) 
7 3 QUARTILES (ALUM) 1426 1426 1426 1426 1426 1461 1461 1461 1490 1490 1490 1490 1456 
8 TOP QUARTILE (ALUM) 460 463 468 463 460 477 472 487 482 475 444 458 467 
9 TOTAL IP (ALUM) 1886 1889 1894 1889 1886 1938 1933 1948 1972 1965 1934 1948 1924 

10 3 QUARTILES (NOALUM) 161 161 131 137 137 137 161 163 163 156 163 161 153 
11 TOP QUARTILE(NOALUM) 51 52 43 44 44 44 52 54 52 49 48 49 49 
12 TOTAL IP (NOALUM) 212 213 174 181 181 181 213 217 215 205 211 210 201 
13 TOTAL IP 2098 2102 2068 2070 2067 2119 2146 2165 2187 2170 2145 2158 2125 

14 INDUSTRIAL HANNA (IH) 72 72 72 72 71 72 71 73 72 71 69 70 71 

::r: 15 NONFIRM ENERGY (NF) 
I 16 PACIFIC SOUTHWEST 504 965 1288 1782 1692 1525 1587 3308 1248 1504 796 402 1383 Q\ 17 PACIFIC NORTHWEST 0 0 0 33 2 0 1 0 0 0 0 0 3 I--' 

18 CONTRACT 0 0 0 0 0 0 0 0 0 0 0 0 0 
19 DISPLACEMENT 58 41 265 284 600 586 356 1151 361 550 286 24 380 
20 TOTAL NF 562 1006 1553 2099 2294 2111 1944 4459 1609 2054 1082 426 1767 

21 INTERTIE ADDER 0 0 0 0 0 0 0 0 0 0 0 0 0 

22 SURP PWR/ENR (SP/SE) 1454 1357 1355 1354 1356 1357 1359 0 1359 1102 1101 1102 1188 

l3 NEW RESOURCE (NR) 58 58 58 58 58 58 58 58 58 58 58 58 58 

l4 FIRM CAPACITY (CF) 0 0 0 0 0 0 0 0 0 0 0 0 0 

25 OTHER POWER SALES 43 3 2 2 2 4 36 111 152 175 168 112 68 

26 TRANSMISSION 0 0 0 0 0 0 0 0 0 0 0 0 0 

27 MISCELLANEOUS 102 120 136 66 -9 -19 113 279 42 -4 -115 -119 49 

l8 TOTAL 12451 13926 15881 17011 16264 15037 14246 14858 12669 13153 12427 11529 14121 

Source: Section V.A. of the Documentation, VI-86-E-BPA-01A. 



FISCAL YEAR 1987 
TABLE 24 - NOTES 

VARIABLE RATE RSI FORECAST (JULY-SEPTEMBER) 
TOTAL BPA POWER SALES 

(AVG MW) 

NOTE AMOUNTS MAY NOT ADD TO TOTALS DUE TO ROUNDING. 

POWER SALES (PK MW) 
LINE 

2 CHELAN, COWLITZ, DOUGLAS, EUGENE, GRANT, PEND OREILLE, TACOMA, SEATTLE, AND SNOHOMISH. 
3 IOU AND PA RESIDENTIAL EXCHANGE. 
4 NON-GENERATING PUBLICS, IOU WNP-1, AND FEDERAL AGENCIES. 

21 ANNUAL AND SEASONAL CAPACITY. 
22 SUPPLEMENTAL, ENTITLEMENT CAPACITY, RESERVE POWER, EMERGENCY CAPACITY, AND US BUREAU OF RECLAMATION. 

REVENUES ($000) 

2 CHELAN, COWLITZ, DOUGLAS, EUGENE, GRANT, PEND OREILLE, TACOMA, SEATTLE, AND SNOHOMISH. 
3 IOU AND PA RESIDENTIAL EXCHANGE. 

~ 4 NON-GENERATING PUBLICS, IOU WNP-1, AND FEDERAL AGENCIES. 
~ 12 NONFIRM PACIFIC SOUTHWEST INCLUDES CAPACITY/ENERGY EXCHANGE (3 MILLS/KWH); EXCLUDES EXPORTABLE AGREEMENT. 
N 13 NONFIRM PACIFIC NORTHWEST INCLUDES FLOW-THROUGH NONFIRM. 

21 ANNUAL AND SEASONAL CAPACITY. 
22 SUPPLEMENTAL AND ENTITLEMENT CAPACITY, RESERVE POWER, US BUREAU OF RECLAMATION, EMERGENCY CAPACITY. 
23 CSPE GENERATING PUBLICS, CSPE NON-GENERATING PUBLICS, CSPE IOU, SUPPLEMENTAL CAP. TRANS., FRM PWR TRANS/INT OF RES, 

DOWNSTREAM BENEFITS INTERCHG, DOWNSTREAM BENEFITS OTHER, ENERGY TRANSMISSION, OPERATION MAINTENANCE, USE OF FACILITIES, 
TRANS., CANADIAN INTERTIE, SOUTHERN INTERTIE, EASTERN INTERTIE. 

POWER SALES (AVG MW) 

2 CHELAN, COWLITZ, DOUGLAS, EUGENE, GRANT, PEND OREILLE, TACOMA, SEATTLE, AND SNOHOMISH. 
3 IOU AND PA RESIDENTIAL EXCHANGE. 
4 NON-GENERATING PUBLICS, IOU WNP-1, AND FEDERAL AGENCIES 

12 NONFIRM PACIFIC SOUTHWEST INCLUDES CAPACITY/ENERGY EXCHANGE (3 MILLS/KWH); EXCLUDES EXPORTABLE AGREEMENT. 
13 NONFIRM PACIFIC NORTHWEST INCLUDES FLOW-THROUGH NONFIRM. 
21 US BUREAU OF RECLAMATION, AND RESERVE POWER. 
24 DOWNSTREAM BENEFITS INTERCHG. 



TABLE 25 

MONTHLY OPPORTUNITY COSTS OY 1989 EXAMPLE 
RSI VARIABLE 

(A) (B) (C) (D) (E) 
DSI Total BPA Opportunity 

Line Revenues Revenues DSI Sales Cost 
No. Month ($000) ($000) Avg MW mills/kWh 

1 July 1988 48,184 223,416 2,884 -13.47 

2 August 47,069 211,742 2,818 -24.12 

3 September 47,760 213,122 2,889 -23.83 

4 October 48,879 224,247 2,891 -24.01 

5 November 48,422 245,132 2,929 -25.85 

6 December 49,862 309,145 2,914 -23.93 

7 January 1989 49,133 332,330 2,870 -20.05 

8 February 45,571 299,568 2,849 -19.68 

9 March 49,506 296,080 2,892 -14.91 

10 April 48,251 260,175 2,909 -15.23 

11 May 50,245 251,363 3,008 -1.51 

12 June 47,861 221,314 2,930 -10.46 

Source: Section V.A. of the Documentation, VI-86-E-BPA-01A. 

H-63 



TABLE 26 

SEASONAL OPPORTUNITY COSTS 
RSI VARIABLE 
(Mills/kWh) 

Line 
No. Year August-February March-July 

1. OY 1987 1I -19.44 -8.84 

2. OY 1988 -29.29 -7.59 

3. OY 1989 -23.11 -11.30 

4. OY 1990 -22.88 -11.48 

5. OY 1991 -22.96 -12.47 

6. OY 1992 -23.83 -12.63 

7. OY 1993 -23.25 -12.25 

8. OY 1994 -22.25 -12.04 

9. OY 1995 -23.05 -11. 94 

10. OY 1996 ~I -25.14 -8.29 

11. AVERAGE -23.18 -10.52 

Source: Section V.A. of the Documentation, VI-86-E-BPA-01A. 

Footnotes 

11 The seasons August-February and March-July do not correspond to the 
operating year July-June. Each operating year above starts in August and 
ends in July. (July 1986 is not included in this analysis.) 

2/ OY1996 runs through June 1996 here. 
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APPENDIX H-A 
MODELS USED IN VARIABLE INDUSTRIAL POWER RATE DESIGN STUDY 

I. Introduction 

A number of models were relied upon to conduct impact analysis and 
provide support for the Variable Industrial Firm Power rate proposed by BPA. 
This document describes each of the models in more detail. The Aluminum 
Smelter Model (ASM) forecasts aluminum smelter loads. The Nonfirm Revenue 
Analysis Program (NFRAP) estimates sales, revenues, adjustments to sales and 
wheeling values for revenue categories that vary in response to water 
conditions in the Pacific Northwest. The Smelter Net Cash Flow Analysis 
examines the economic viability of specific smelters over the mid- to 
long-term. This document provides a brief overview of each of the models as 
well as a discussion of the various inputs and the modeling assumptions used 
in performing the various analyses. 

II. Aluminum Smelter Model 

The ASM Model is a short-run plant-specific simulation model of regional 
aluminum operations. The ASM incorporates an economic modeling approach to 
forecast DSI loads, which compares the cost of production to the market price 
received for the output. As a modeling tool, the ASM forecasts production and 
electricity load over the short-term. Long-term capacity planning and 
investment decisionmaking by the regional aluminum companies are approximated 
exogenously, using a discounted cash flow approach. (See discussion on 
Smelter Net Cash Flow, III. below.) 

The ASM was developed and first used in BPA's 1983 rate adjustment 
proceedings. It continues to serve as the basic tool for forecasting DSI 
aluminum loads. Results from the ASM have been used in subsequent BPA rate 
proceedings and the model logic served as the reference for determining 
short-term aluminum operating decisions in the DSI Decision Analysis Model. 
There are five categories of production cost used in the ASM: power, labor, 
alumina, transportation, and other raw materials. The development of these 
costs is discussed in section III.B. of the Variable Industrial Power Rate 
Design Study. 

A number of modifications to the ASM were necessary in order to 
accommodate the analysis of variable power rates. In general, these changes 
were required to allow the ASM to model accurately the variable rate concepts 
and/or to reflect information, data, and parameters developed during the DSI 
Options Study modeling effort. The major changes to the ASM are described 
below. 

A. Subroutine to Calculate Variable Power Rate 

For the variable rate analysis, code changes were incorporated in 
the ASM to model the variable rate concept. A subroutine to calculate the 
variable power rate as a function of aluminum prices was added. This routine 
determines the power rate for any given aluminum price according to the 
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specific rate parameters (i.e., pivot points, slopes, rate limits, etc.) that 
are supplied as inputs. The calculation includes the adjustment mechanism to 
the pivot points based on the 5-year rolling average aluminum price proposed 
for years 6-10 of the program (see historical aluminum price adjustment 
description in section IV.G.2. of the Variable Industrial Power Rate Design 
Study.) The ASM also prints out a diagram of the variable rate structure as 
well as a table of pivot points and electricity prices over time, for 
diagnostic purposes. 

B. Calculation Based on Constant Dollar Costs and Prices 

All production costs and prices used in the ASM for this study are 
in constant 1985 dollars. Previously the ASM has been used with nominal 
(current year) costs and prices. This reflects the latest estimates of 
production costs developed in the DSI Options Study modeling process, that 
were developed in real terms (these are described in more detail in the 
Variable Industrial Firm Power Rate Design Study, section III.B. of the 
Variable Rate Study). In addition, this provides for a more easily compared 
set of market price forecasts, which originally come to BPA from a number of 
different consultants. Nominal dollar forecasts from different sources 
generally have different implicit assumptions regarding inflation expectations. 

C. Smelter-Specific Alumina, Labor, and Other Costs 

Previous versions of the ASM assumed that all smelters faced the 
same costs for alumina, labor wages (labor efficiency has always been 
smelter-specific), and other costs. Essentially this re'f1ected a lack of data 
that would allow differentiation among smelters. Over the past year 
developments within the industry (e.g. labor renegotiations) and consultant 
reports to BPA have made available information that allows smelter-specificity 
for these costs. The ASM input files and code were therefore adjusted to 
accommodate this new information. 

D. Capacity Adjustment Procedure 

An adjustment mechanism has been coded into the ASM to allow the 
user to specify smelter closures on specific dates. This facilitates the 
sensitivity analysis of the Variable rate under different smelter closure 
scenarios. BPA analysis related to smelter closure is described in, in the 
Variable Industrial Firm Power Rate Design Study, section V.A., Long-run 
Industry Decisionmaking.) 

E. Changes to Labor and Energy Efficiencies 

Previously the ASM allowed only a fixed efficiency level for labor 
and energy. Code changes permit these efficiencies to change over time. This 
capability will be of interest in the assessment of different levels of 
modernization in the smelters over time. 
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III. Smelter Net Cash Flow 

A Smelter Net Cash Flow analysis was conducted to address long-term 
smelter decisions. The discounted cash flow analysis approach to determine 
smelter long-term operations was first used in the 1985 wholesale rate 
proceeding to evaluate the long run impact of a DSI customer charge. Similar 
logic was incorporated in the DSI Decision Analysis Model to determine smelter 
profitability over the long term. To determine a smelter's net cash flow for 
the Variable rate analysis the following calculations were performed. 

First, the revenues for each plant for each year of the period were 
calculated by multiplying the average aluminum price for the year by the 
plant's production for the year. The plant's production was calculated by 
multiplying its capacity in pounds of aluminum by an average operating rate 
for the year. The average operating rate was calculated by dividing the 
average megawatts of load predicted by the ASM for the plant for the year by 
its capacity in megawatts. 

Revenue Plant j, Year t = Average Price t*Production j,t 

Prod'n Plant j, Year t = Operating Rate j,t*Capacity (lbs/yr) j 

= Average Load (MW)j,t 

Capacity (MW). 
J 

Operating Rate Plant j, Year t 

(A.1) 

(A.2) 

(A.3) 

Next, the outlays for each plant for each year of the period were calculated 
by summing the plant's variable costs and fixed costs, plus any restart costs 
incurred in varying the plant's operating rate over the period. The variable 
costs used were the short-run marginal costs calculated for each plant by the ASM, 
multiplied by the plant's production for the given year. The fixed costs were 
calculated by multiplying the fixed portion of each variable cost category in the 
ASM except electricity (i.e., alumina, labor, and other) by the plant's capacity. 
The fixed portions, expressed as cents per pound of capacity, were based on the 
values developed during BPA's DSI Options Study (i.e., 5 percent for alumina, 
15 percent for labor, 35 percent for other). The restart costs were calculated by 
multiplying (a) the number of a plant's pot1ines started in a given year by 
(b) the average addition to short-run variable cost calculated by the ASM (i.e., 
three cents/pound) by (c) the annual production capacity of the pot1ine(s) by (d) 
0.25. The last value adjusts the production from an annual value to a three month 
value, the period over which the restart costs are assumed to be spread by a 
smelter considering the restart of an inoperative pot1ine. 

Outlay Plant j, Year t = (Var. Cost j,t*Prod'n j,t)+(Av'g Fixed 

Costsj,t*Capac. (lbs/yr)j)+Restartj,t 

Restart Plant j, Year t = Nt *.03*Pot1ine Capacity (lbs/yr)*0.25 
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Third, the net present value of each smelter's cash flow over the period 
was calculated by subtracting the outlays in each year from the revenues for 
the year, discounting the difference for each year back to the beginning of 
the period using an appropriate discount rate, and summing the discounted 
values for all the years in the period. 

Net Present Value Plant j = 
(Rev. t - Outlay. t) 

] , J, 
1996 

t=1986 (1+r)t-1986 

Finally, the net present value of each smelter's cash flow was 
normalized by capacity, to permit comparisons among plants. 

Net Present Value. 
Normalized Net present Value Plant j = ] 

Capacity (lbs/yr). 
J 

IV. Nonfirm Revenue Analysis Program 

(A.6 ) 

(A. 7) 

The Nonfirm Revenue Analysis Program (NFRAP) has been used in providing 
sales and revenue forecasts for several of BPA's rate proceedings. The inputs 
and assumptions used in the NFRAP, as well as the uses of NFRAP outputs, were 
described most recently in BPA's May 1985 Rate Analysis Model. 

A. NFRAP Operation 

The NFRAP receives tables of secondary energy from the hydro study 
and the Federal Secondary Energy Analysis (FSEA) for each month of each of the 
40 historical water years. Additionally, from the FSEA, the NFRAP receives 
tables of monthly values for service to the first quartile of industrial loads 
and monthly values for interchange sales under the Coordination Agreement. 
The NFRAP uses any or all of the 40 years of data, depending on what is chosen 
for a particular study. 

The NFRAP adds Federal firm surplus not sold under firm contracts 
to the secondary energy data. This is added to both Federal and regional 
secondary energy resources. In the NFRAP this unsold firm surplus first is 
used to serve any portion of DSI first quartile loads that were unserved 
because of insufficient nonfirm energy due to streamflow conditions. 

Non-Federal firm surplus not sold under firm contracts is added to 
the regional data. The total of regional secondary energy resources, as 
adjusted by firm surplus (less transmission losses), then is compared to total 
markets in the PNW and PSW that potentially can be served at the NF Standard 
and High Cost Displacement nonfirm energy rates. If enough regional resources 
are available to serve all NF Standard and High Cost Displacement rate 
markets, both Federal and non-Federal resources are used to serve the PSW 
Standard and High Cost Displacement rate markets. The allocation of the PSW 
markets is in proportion to the amount of non-Federal and Federal resources 
available. This is modeled in compliance with the allocation provisions of 
the Exportable Agreement. The remaining markets are served sequentially with 
non-Federal and then Federal resources. 
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If not enough regional resources are available to serve all 
NF Standard and High Cost Displacement rate markets, then resources are used 
to serve highest cost markets first (the Intertie being the second market) and 
Canadian resources are added to non-Federal resources and allowed to serve all 
or a portion of unserved markets. 

The resources remaining, after all NF Standard and High Cost 
Displacement rate markets are served, are available for service to Low Cost 
Displacement rate markets, for displacement of firm purchases from BPA and for 
spill. In the case of the computed requirements customers, a portion of their 
remaining resources are used to displace firm energy purchases from BPA. By 
decreasing firm purchases from BPA, this displacement actually increases the 
Federal secondary energy resources available for sale. 

The estimate of displaced firm purchases from BPA is termed the 
"displacement adjustment" or "scheduled firm adjustment." The displacement 
adjustment is calculated as 43.0 percent of the non-Federal resources 
remaining after NF Standard and High Cost Displacement rate markets have been 
served. The 43.0 percent is an estimate of the portion of non-Federal 
secondary energy resources that are available to the computed requirements 
customers. 

The Intertie market consists of two separate markets in the NFRAP 
for modeling NF Standard rate and High Cost Displacement rate sales to PSW 
markets. Both markets are determined by assuming projected Intertie 
capability, based on expected Intertie upgrades, and adjusted for maintenance 
and loopflow. The NF Standard rate market is the amount of PSW resources that 
are displaceable at the NF Standard rate, based on marginal costs of those 
resources. The NF Standard rate market is adjusted for assumed and 
contractual firm sales over the Intertie. The High Cost Displacement rate 
market is the amount of PSW resources that are displaceable at the High Cost 
Displacement rate, based on marginal costs of those resources. 

All sales made to the NF Standard rate market are: assumed sales 
of Federal or non-Federal firm surplus, non-Federal sales of nonfirm energy, 
or Federal nonfirm energy sales at the Standard rate. Fifteen percent of 
Federal Standard rate sales to the PSW is assumed to be guaranteed. All 
Federal and non-Federal sales to the High Cost Displacement rate market are 
assumed to be made at the High Cost Displacement rate. 

When regional resources are sufficient to serve all NF Standard and 
High Cost Displacement rate markets, the NFRAP assumes that the allocation 
provisions of the Exportable Agreement will be in effect. When the Exportable 
Agreement is in effect, the NFRAP uses Federal and non-Federal resources to 
serve the High Cost Displacement market, before serving other Displacement 
rate markets. The sales to the High Cost Displacement rate market are 
allocated between Federal and non-Federal resources in the same proportion 
that concurrent NF Standard rate sales are allocated. 
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After all NF Standard and High Cost Displacement rate markets have 
been served with Federal and non-Federal resources, the remaining resources 
serve Low Cost Displacement rate markets. Non-Federal resources serve the 
markets first, until they are used up or the markets are completely served. 
If the markets are completely served, the remaining resources are spilled. If 
unserved markets remain, then Federal resources serve the markets until the 
resources are exhausted or the markets are completely served. If Federal 
resources remain after all markets are served, they are spilled. 

Finally, the NFRAP applies rates to estimated sales in order to 
estimate revenues for each rate category. The NFRAP applies an Intertie adder 
to those rate categories for which Intertie transmission is required. 

B. Recent Modifications of the NFRAP 

The most significant change to the NFRAP since the 1985 wholesale 
power rate proceeding has been to the Intertie markets for nonfirm energy and 
surplus firm power. One change is the Intertie markets for nonfirm energy and 
surplus firm power now are obtained from BPA inputs to the System Analysis 
Model, for future years in which Intertie capability is expected to be 
expanded. This results in monthly estimates of PSW markets, often less than 
total Intertie capability. Additionally, NF Standard and High Cost 
Displacement rate markets are determined distinctly and are based on PSW costs 
rather than on specific times of the day or week. This removes the daytime 
and nighttime market distinction previously modeled in the NFRAP. NF Standard 
rate sales now are made entirely to the NF Standard rate market. Firm 
contracts using the Intertie and assumed firm sales are reductions to what 
otherwise would be the markets for NF Standard rate nonfirm energy. As 
before, Intertie capability is reduced for maintenance and loopf1ow. Intertie 
markets are reduced to the extent they would be affected by the reduced 
Intertie capability. 

A second change to the NFRAP is that the displacement adjustment 
now is estimated at 43.0 percent of non-Federal resources remaining after 
NF Standard and High Cost Displacement rate markets have been served. 
Previously this number was 27.9 percent. Finally, the NFRAP has been modified 
to separate aluminum and non-aluminum DSIs for calculating service to the DSI 
first quartile. 

H-70 



APPENDIX H-B 

RATE SCHEDULE VI-86 

VARIABLE INDUSTRIAL POWER RATE 

SECTION I. AVAILABILITY 

This schedule is available to direct service industrial (DSI) customers 
for both the contract purchase of Industrial Firm Power and the purchase of 
Auxiliary Power if requested by the DSI customer and made available by BPA. 
This schedule is only available for that portion of a DSI's load used in 
primary aluminum reduction. DSIs electing to purchase power under this rate 
schedule must contractually agree to the terms and conditions under this rate 
schedule and waive future rights to purchase under the Industrial Firm Power 
Rate Schedule for ten years from the effective date of this rate schedule. 
This rate schedule shall be effective July 1, 1986. General Rate Schedule 
Provisions (GRSPs) effective July 1, 1985 as modified herein are applicable to 
this rate schedule. 

SECTION II. RATE 

This rate schedule provides for the energy charge to vary monthly in 
response to changes in the average price of aluminum in U.S. markets. The 
energy charge contained herein has already been reduced for the value of 
reserves provided by purchasers of Industrial Firm Power; therefore a separate 
billing adjustment for the value of reserves will not be made. 

A. Base Variable Industrial Rate 

1. Demand Charge 

a. $5.28 per kilowatt of billing demand occurring during the Peak 
Period for all billing months. 

b. No demand charge during Offpeak Period hours. 

2. Energy Charge 

a. Plateau Energy Charge 

When the average monthly aluminum price is between the Lower 
Pivot Aluminum Price, which is initially 61 cents per pound, 
and the Upper Pivot Aluminum Price, which is initially 
72 cents per pound, the monthly energy charge shall be 
16.0 mills per kilowatthour of billing energy for all billing 
months. 
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b. Reductions to Plateau Energy Charge 

When the monthly aluminum price is less than the Lower Pivot 
Aluminum Price, the monthly energy charge shall be the greater 
of: 

1) the Plateau Energy Charge - (LP - AMP)*(L8) 

where 

LP = the Lower Pivot Aluminum Price, initially set at 
61.0 cents per pound. 

AMP = the average monthly aluminum price in cents per 
pound determined pursuant to section III of this 
rate schedule. 

L8 = lower slope = 1 mill per kilowatthour 
1 cent per pound 

or; 

2) the applicable Lower Rate Limit 

a) Fall Lower Rate Limit 

12.0 mills per kilowatthour for the billing months 
August through February. 

b) Spring Lower Rate Limit 

7.0 mills per kilowatthour for the billing months 
March through July. 

c. Increases to Plateau Energy Charge 

When the monthly aluminum price is greater than the 
Upper Pivot Aluminum Price, the monthly energy charge 
shall be the lesser of: 

1) the Plateau Energy Charge + (AMP - UP)*(US) 

where: 

AMP = the average monthly aluminum price in cents per 
pound determined pursuant to section III of this 
rate schedule. 

UP = the Upper Pivot Aluminum Price, initially set at 
72.0 cents per pound. 
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us = 

or; 

upper slope = 0.5 mills per ki1owatthour 
1 cent per pound 

2) the upper rate limit of 22.3 mills per kilowatthour. 

SECTION III. MONTHLY AVERAGE ALUMINUM PRICE DETERMINATION 

A. Calculation of the Monthly Average Aluminum Price 

The monthly average price of aluminum shall be determined by BPA for 
each billing month. For purposes of this rate schedule. the monthly average 
aluminum price shall be based on the U.S. market price. The price of aluminum 
in U.S. markets for the billing month shall be defined as the average U.S. 
Transaction Price for that calendar month reported by Metals Week. in cents 
per pound. rounded to the nearest tenth of a cent. 

B. Notification of the Monthly Average Aluminum Price 

BPA shall provide written notification and documentation to purchasers 
under this rate schedule of the monthly average aluminum price to be used for 
billing purposes as soon as possible after the 10th of the month and prior to 
rendering the final monthly bill. 

C. Changes in Aluminum Price Indicators 

In the event that BPA determines that factors outside its control render 
the monthly average U.S. Transaction Price unusable as an approximation of 
U.S. market prices. BPA may develop and substitute another indicator for 
prices in U.S. markets. BPA shall notify interested parties of its intent to 
do so at least one complete billing month prior to substitution of another 
aluminum price indicator. In this notification. BPA shall explain the reason 
for the substitution and specify the replacement indicator it intends to use. 
BPA shall also describe the methodology to determine the monthly average 
aluminum price to be used for billing purposes under this rate schedule and 
shall provide the necessary data to be used in the calculation. Interested 
persons will have until close of business three weeks from the date of the 
notification to provide comments. Consideration of comments and more current 
information may cause the final methodology and the substitute aluminum price 
index to differ from those proposed. BPA shall notify all affected parties. 
and those parties that submitted comments. of its final determination prior to 
the billing month the new indicator shall be effective. 

SECTION IV. BILLING FACTORS 

A. Billing Demand 

The billing demand for power purchased shall be the BPA Operating Level 
during the Peak Period as adjusted for power factor. If there is more than 
one BPA Operating Level during the Peak Period within a billing month. the 
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billing demand shall be a weighted average of the BPA Operating Levels during 
the Peak Period for the billing month. The BPA Operating Level is defined in 
section III.A.10 of the GRSPs. 

However, if BPA has agreed, pursuant to section 4 of the direct-service 
industrial power sales contract, to sell Industrial Firm Power on a daily 
demand basis (transitional service), this section of the rate schedule shall 
not apply, and BPA shall bill the purchaser in accordance with the provisions 
of section V.C of the GRSPs. 

B. Billing Energy 

The billing energy for power purchased shall be the Measured Energy for 
the billing month, minus any ki1owatthours on which BPA assesses the charge 
for unauthorized increase. 

SECTION V. ADJUSTMENTS TO THE LOWER AND UPPER PIVOT ALUMINUM PRICES 

Effective July 1, 1987, and every July 1 thereafter, the Lower and Upper 
Pivot Aluminum Prices in sections II.A.2.b and II.A.2.c, respectively, shall 
be subject to change for billing purposes. 

A. Implementation Procedures 

Each year beginning in 1987 and every year thereafter, prior to April 1 
BPA shall provide the purchasers under this rate schedule preliminary written 
estimates of changes to the Upper and Lower Pivot Aluminum Prices. By the 
last working day in the month of April, BPA shall notify interested parties in 
writing of BPA's revised determinations concerning changes to the Upper and 
Lower Pivot Aluminum Prices. BPA shall describe how the adjustments were 
determined and provide the data used in the calculations. In addition to 
written notification, BPA may, but is not obligated to, hold a public comment 
forum to clarify its determinations and solicit comments. Interested persons 
may submit comments on the determinations to BPA and other parties. Comments 
will be accepted until close of business on the third working Friday in May. 
Consideration of comments and more current information may result in the final 
adjustment differing from the proposed adjustment. By June 1, BPA shall 
notify all affected parties, and those parties that submitted comments, of the 
final determination. 

B. Inflation Escalator 

An inflation escalator shall be calculated prior to the July 1 
adjustment date following the procedures set forth below: 

1. The average VI-86 rate for the previous calendar year, assuming the 
plateau energy charge and the Discount for Quality of First 
Quartile Service were in effect for the entire year and a load 
factor of 98.5 percent, will be divided by 22.8 mills per 
ki1owatthour to obtain an Electricity Cost Index. 
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2. The average U.S. Producer Price Index for Intermediate Materials 
Less Foods and Energy (PPI-FE) will be obtained for each month of 
the previous calendar year from the monthly report, Producer Price 
Indexes, published by the U.S. Department of Labor, Bureau of Labor 
Statistics (BLS). The index for each month used by BPA for this 
purpose will be the revised index for the month published by the 
BLS in the fourth month following each given month. 

3. The revised PPI-FE for each month of the calendar year will be 
summed and divided by 12 to obtain the average PPI-FE for the year. 

4. The average PPI-FE for the previous calendar year will be divided 
by the PPI-FE for calendar year 1985 to obtain an Other Cost Index. 

5. A Weighted Average Cost Index will be calculated by averaging the 
Electricity Cost Index and Other Cost Index calculated above, using 
the following weights: 

a. electricity costs .25 

b. other costs .75 

In the event that the PPI-FE series is discontinued or revised by the 
Bureau of Labor Statistics (BLS) in a way that BPA determines has rendered it 
unusable for calculating a consistent cost index, BPA will adjust it or 
substitute another similar price index available from the BLS, following 
advance notification and opportunity for public comment described in section 
V.A. 

C. Rolling Average Aluminum Price 

Prior to the July 1, 1991 adjustment date, and each annual adjustment 
date thereafter, a five year average aluminum price shall be calculated for 
the previous five calendar years following the procedures set forth below: 

1. The average U.S. Transaction Price for aluminum reported by Metals 
Week for each of the first four calendar years of the five-year 
period shall be escalated to current dollars of the fifth year by 
multiplying the reported price by the ratio of (a) the Weighted 
Average Cost Index calculated for the fifth year to (b) the 
Weighted Average Cost Index for the given year. Both cost indexes 
are calculated pursuant to procedures described in section V.B. 

2. The escalated U.S. Transaction Price for each of the first four 
calendar years, rounded to the nearest tenth of a cent, shall be 
added to the average U.S. Transaction Price of the fifth year 
reported by Metals Week. This sum shall be divided by five and 
rounded to the nearest tenth of a cent to obtain the 5-Year Average 
Price. 
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In the event that BPA determines that factors outside its control 
render the average U.S. Transaction Price for aluminum unusable for 
calculating average annual U.S. market prices, BPA will substitute 
another indicator of prices in U.S. markets following advance 
notice and opportunity for public comment as described in section 
V.A. 

D. Annual Adjustment Procedures 

1. For the period beginning July 1, 1987 and ending June 30, 1991. 

The initial Lower and Upper Pivot Aluminum Prices in section II 
shall be multiplied by the weighted average cost index determined 
in section V.B.S of this rate schedule to obtain adjusted Lower and 
Upper Pivot Aluminum Prices, rounded to the nearest tenth of a 
cent. These adjusted aluminum prices shall replace, respectively, 
the initial Lower and Upper Pivot Aluminum Prices and shall be used 
to determine the energy rate in the subsequent twelve billing 
months. 

2. For the period beginning July 1, 1991 and ending June 30, 1996. 

To determine the Lower and Upper Pivot Aluminum Prices beginning 
July 1, 1991, the following calculations shall be made by BPA: 

a. The Lower Pivot Aluminum Price shall be multiplied by the 
weighted average cost index determined in section V.B.S of 
this rate schedule and rounded to the nearest tenth of a cent 
to obtain an adjusted Lower Pivot Aluminum Price. 

b. If the adjusted Lower Pivot Aluminum Price determined in 
section V.D.2.a is less than the S-Year Average Price 
determined pursuant to section V.C.2: 

(1) the Lower Pivot Aluminum Price shall equal the adjusted 
Lower Pivot Aluminum Price determined in section V.D.2.a. 

(2) the Upper Pivot Aluminum Price will be adjusted so that 
the S-year Average Price will be equidistant between the 
Lower and Upper Pivot Aluminum Prices. The Upper Pivot 
Aluminum Price shall equal: 

2M - ALP 

where 

M = the S-Year Average price 

ALP = the adjusted Lower Pivot Aluminum Price calculated 
in V.D.2.b.(1) above. 
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c. If the adjusted Lower Pivot Aluminum Price, determined in 
section V.D.2.a, is equal to or greater than the 5-Year 
Average Price determined pursuant to section V.C.2, then both 
the Lower and Upper Pivot Aluminum Prices are set equal to the 
greater of: 

(1) 55.0 cents per pound escalated to current dollars of the 
fifth year of the five years used to calculate the 
5-Year Average Price by applying the escalation factor 
determined in section V.B.5, or; 

(2) the 5-Year Average Price. 

These adjusted aluminum prices shall replace, respectively, the initial 
Lower and Upper Pivot Aluminum Prices and shall be used to determine the 
energy rate in the subsequent 12 billing months. 

SECTION VI. OTHER ADJUSTMENTS AND SPECIAL PROVISIONS 

A. Rate Adjustments 

This rate shall be subject to adjustments in BPA's general wholesale 
power rate case following the procedures of section 7(i) of the Northwest 
Power Act. In such a process, the rate level shall be determined consistent 
with the rate directives contained in sections 7(c)(2) and 7(c)(3) of the 
Northwest Power Act and other applicable legislation. The Demand Charge, 
Plateau Energy Charge, and First Quartile Service Adjustment contained in this 
rate schedule shall be adjusted by a uniform percentage based on the 
percentage change in the overall rate level. The lower and upper rate limits 
contained in section II.A shall be adjusted by an amount equal to the change 
in the mills per kilowatthour in the Plateau Energy Charge net of the discount 
for the first quartile service. The Upper and Lower Pivot Aluminum Prices and 
corresponding slopes shall not be adjusted in the rate case; rather they shall 
be adjusted pursuant to the procedures described in section V of this rate 
schedule. The rate for unauthorized increase shall be separately determined 
in each rate case. 

B. Discount for Quality of First Quartile Service 

When a purchaser requests that First Quartile service be provided with 
other than Surplus FELCC, a discount of 0.5 mills per kilowatthour shall be 
granted. This billing credit shall be applied to the monthly billing energy 
under section IV.B for all power purchased under this rate schedule. No 
credit shall be applied to those purchases subject to unauthorized increase 
charges under section VI.D of this rate schedule. By making such a request 
for discounted service, the purchaser waivers any right to First Quartile 
service with Surplus FELCe. and BPA shall have no obligation to conserve 
Surplus FELCC for future First Quartile service to any purchaser under the 
discounted rate. 
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C. Curtailments 

BPA shall charge the customer for curtailments of the lower three 
quarti1es in accordance with the provisions of section 9 of the power sales 
contract. BPA shall apply the demand charge in effect at the time of the 
curtailment in the computation of the amount of the curtailment charge. 

D. Unauthorized Increase 

1. Rate for Unauthorized Increase 

82.2 mills per ki1owatthour. 

2. Application of the Charge 

During the billing month, BPA may assess the unauthorized increase 
charge on the number of ki10watthours associated with the DSI 
Measured Demand in anyone 60-minute clock-hour, before adjustment 
for power factor, that exceed the BPA Operating Level for that 
clock-hour, regardless of whether such Measured Demand occurs 
during the Peak or Offpeak Period. 

E. Power Factor Adjustment 

The adjustment for power factor, when specified in this rate schedule or 
in the power sales contract, shall be made in accordance with the provisions 
of both this section and section III.C.l of the GRSPs. The adjustment shall 
be made if the average leading power factor or average lagging power factor at 
which energy is supplied during the billing month is less than 95 percent. 

To make the power factor adjustment, BPA shall increase the billing 
demand by one percentage point for each percentage point or major fraction 
thereof (0.5 or greater) by which the average leading power factor or average 
lagging power factor is below 95 percent. BPA may elect to waive the 
adjustment for power factor in whole or in part. 

F. Outage Credit 

Pursuant to section 7 of the General Contract Provisions, BPA shall 
provide an outage credit to any DSI to whom BPA is unable to deliver the full 
billing demand for all hours during the billing month due to an outage on the 
facilities used by BPA to deliver Industrial Firm Power. Such credit shall 
not be provided if BPA is able to serve the DSI's load through the use of 
alternative facilities or if the outage is for less than 30 minutes. The 
amount of the credit shall be calculated according to the provisions of 
section III.C.2 of the GRSPs. 

SECTION VII. RESOURCE COST CONTRIBUTION 

In compliance with section 7(j) of the Northwest Power Act, BPA has made 
the following determinations: 
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A. The approximate cost contribution of different resource categories 
to the VI-86 rate is 95 percent Exchange and 5 percent New 
Resources. 

B. The forecasted average cost of resources available to BPA under 
average water conditions is 17.6 mills per ki1owatthour. 

C. The forecasted cost of resources to meet load growth is 33.0 mills 
per ki1owatthour. 

SECTION VIII. GENERAL PROVISIONS 

Sales of power under this schedule shall be subject to the GRSPs and the 
following Acts, as amended: the Bonneville Project Act, the Regional 
Preference Act (Pub. L. 88-552), the Federal Columbia River Transmission 
System Act, and the Pacific Northwest Electric Power Planning and Conservation 
Act. 

SECTION IV. GENERAL RATE SCHEDULE PROVISIONS (GRSP) 

The GRSPs effective July 1, 1985 are applicable to the VI-86 rate with 
modifications proposed for Auxiliary Demand and Operating Demand contained in 
section III.A.9 and III.A.10, respectively of the GRSPs. 

1. Auxiliary Demand 

Auxiliary Demand is the number of kilowatts of Auxiliary Power that 
a DSI requests and that BPA agrees to make available to serve a portion 
of the DSI's load during the period specified in the DSI's request. The 
DSI may request up to three levels of Auxiliary Demand during a billing 
month. 

If BPA agrees to a request for Auxiliary Power but later becomes 
unable to supply such demand, the Restricted Demand for Auxiliary Power 
is deemed to be the Auxiliary Demand for such period of restriction. 
Auxiliary Power may be curtailed by the DSI according to the provisions 
of section 9(a) of the DSI's power sales contract. 

BPA shall make Auxiliary Power available to Industrial Firm Power 
purchasers under the Industrial Firm Power Rate Schedule at the Standard 
Industrial Rate, except that the Industrial Incentive Rate shall apply 
if the DSI is making its purchases under the IP-85 Industrial Incentive 
Rate. 

Auxiliary Power sales to DSls purchasing under the Variable 
Industrial Rate Schedule shall be made at the rate determined pursuant 
to section II of the VI-86 Rate Schedule. Auxiliary Power sales to DSls 
purchasing under the Special Industrial Rate will be made only at the 
Standard Special Industrial Power Rate. 
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2. BPA Operating Level 

The BPA Operating Level is, for the purpose of these rate schedules 
and GRSPs, an hourly amount of industrial power (Industrial Firm Power 
or Special Industrial Power) for a DSI that is equal to the lowest of 
the following demands during that hour: 

a. Operating Demand plus Auxiliary Demand, if any; 

b. Curtailed Demand; or 

c. Restricted Demand. 

The weighted average BPA Operating Level for the DSI can be 
determined by summing the hourly BPA Operating Levels and dividing by 
the number of hours in the billing month. 

Each DSI must request service from BPA for each billing month in 
accordance with the terms of the power sales contract. The requested 
level of service will be the BPA Operating Level, provided BPA does not 
need to restrict the DSI and provided BPA agrees to supply any requested 
Auxiliary Demand. Each requested level of service may include a 
designation for both the Peak Period and theOffpeak Period. A DSI may 
request and BPA may agree to a level of service for the Off peak Periods 
other than that in the Peak Period. If a DSI does not separately 
designate a requested level of service for the Peak and Offpeak Periods, 
the BPA Operating Level will be the same for both periods. The BPA 
Operating Level is the basis for determining if a DSI has incurred an 
unauthorized increase. 

Any DSI whose Measured Demand, before adjustment for power factor, 
during anyone hour exceeds the BPA Operating Level for that hour shall 
be subject to unauthorized increase charges for each kilowatthour of 
unauthorized increase associated with each overrun. 

Only the BPA Operating Level applicable during the Peak Period will 
be used in determining the Billing Demand for power purchased under the 
Industrial Firm Power Rate Schedule, the Variable Industrial Power Rate 
Schedule, and the Standard Rate under the Special Industrial Rate 
Schedule. During the Peak Period the BPA Operating Level may be no 
greater than the Operating Demand for the billing month unless the 
customer has requested, and BPA has agreed to supply, the Auxiliary 
Demand. 

H-80 

* USGPO 692-136/40093 


	Appendices A (with errata sheets), B, H 4
	Appendices A (with errata sheets), B, H 5
	DSIO_EIS_Appendices

