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for his review and ultimate transmittal to the Congress for its
consideration.
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\\\\l PURPOSE AND SCOPE

The Economic Base and Projections Appendix is one of the

five major components of the Columbia-North Pacific Framework Study.
The purpose of this appendix is to provide basic inputs for the
evaluation of present and future needs for water and related land
resources and the formulation of framework plans for the management,
use, and development of these resources. 1In addition, the report
provides a basis for evaluation of the impacts of alternative
resource developments on economic activity. The major elements
of the study are as follows: S

- -ﬁ)f‘lnventory and analysis of economic activity and popula-
tion in the study area, its linkage with related economic activity
exogenous to the region, and analysis of significant relationships
between economic activity and the quality and quantity of available
natural resources, and -

i)C Projections of economic activity and population in the
region based upon specific assumptions of national economic growth
and the availability and quality of resources within and outside
the geographic area of concern.

|

The Columbia-North Pacifﬁc\Region, as defined for purposes
of this water resource study, occub{gs about 274,000 square miles
of the northwestern corner of the cohterminous United States,
commonly known as the Pacific Northwest. The region includes all
of the Columbia River Basin in the United States, those basins in
Oregon and Washington draining into the Pacific Ocean, the Straits
of Georgia or Juan de Fuca within Washington, and that part of the
Great Basin lying in Oregon. Some 39,500 square miles of the upper
Columbia River drainage lie in Canada and are not included in the
study area.

The region encompasses all of the State of Washington, most of
Oregon and Idaho, that part of Montana west of the Continental Divide,
and portions of Utah, Wyoming, and Nevada that are drained by tribu-
taries of the Columbia River. The area amounts to almost 8 percent
of the conterminous United States. Of the 20 regions slated for
study under the Water Resources Planning Act, it is the third
largest, being exceeded only by the Missouri and Arkansas-White-Red.

On the east, the area is bounded by the Continental Divide
of the Rocky Mountains, on the north by the Canadian border, and on
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the west by the Pacific Ocean. Tts southern boundary is the
southern rim of the Snake River Basin and the Oregon State line,
except the Oregon portion of the Goose Lake, Klamath, and Smith
River drainages which are excluded.

The boundaries for the Economic Base Study, together with
the hydrologic subregion boundaries, are shown in figure 1. The
economic study area is comprised of 126 counties located in Idaho,
Oregon, Washington, Western Montana, and Wyoming. These counties
have been divided into 12 subregions, which approximate the hydro-
logical subregions for study purposes. There is, therefore, no
major economic significance to the subregion delineations. Data
and information utilized in the economic base study, as well as
projected data, are based on county data, unless otherwise
specified.

RELATIONSHIP TO OTHER PARTS OF THE FRAMEWORK STUDY

Appendix VI, Economic Base and Projections, is one of three
basic appendices used in preparing the nine functional appendices,
the comprehensive framework plan, and the main reports. The other
two basic appendices are Land and Mineral Resources, and Water
Resources.

The economic base study provides a basis for the appraisal
of current and long-term problems and aids in assessing the need
for water and related land resources. The study provides data
concerning past and present economic activity in the region and
subregions, and projections of population growth and economic
development for the years 1980, 2000, and 2020. These economic
and demographic projections will be translated into the demands
and/or needs for water and related land resources. The translation
into needs is being accomplished in the nine functional appendices.
Consequently, the economic base study, the other two basic
appendices, and the nine functional appendices will provide the
inputs for the formulation of framework plans that will serve as a
broad guide for the management, use, and development of the
region's water and related land resources to meet short and
long-term needs.

METHODS OF ANALYSIS

Much of the analysis and projections incorporated in this
study has been prepared by the Office of Business Economics of the
Department of Commerce and the Economic Research Service and
Forest Service of the Department of Agriculture in accordance with
an agreement executed by the Water Resources Council.
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However, other agencies participating in the study have made
substantial contributions to the study, utilizing, to the
extent possible, the numerous economic studies which are
underway or completed by the various private, state, and
federal agencies and institutions (especially the Bonneville
Power Administration Economic Base Study). Description of
the methods of analysis used in various portions of the study
is included in later sections of this report.

Generally, the projections for the Columbia-North Pacific
Region and subregions were developed as part of a national
study which made national projections which were then dis-
aggregated into small area projections. 1/ The regional pro-
jections were developed by first projecting income and employ-
ment, and then population, as follows:

1. Income and employment: The country was divided into
167 economic areas consisting of urban centers and their
surrounding areas. Historical series of income and employment
were developed for these areas from county data. The components
of income and employment for each of these areas were then
expressed as percents of the corresponding national total, and
historical trends in these percentage shares were analyzed
and projected. These component projections were compared and
adjustments were made as necessary, then they were applied
to the national projections which had been independently
developed to arrive at economic area projections. The economic
area projections were then apportioned among their constituent
counties and regrouped to obtain projections for water resource
areas (subregions).

2. Population: Economic area population was assumed to
be a function of area employment plus an adjustment to take
into account the fact that selected areas attract an especially
large number of retired persons. Historical population/employ-
ment ratios for each area were adjusted for full employment
conditions and trends in these ratios were projected to approach
the projected national average ratio. Application of these
ratios to area employment projections together with the adjust-
ment for migration of retirees yielded economic area population
projections which were then re-allocated to water resource
areas as for income and employment.

1/ A detailed description of the methodological procedures
and assumptions in the National-Regional projections
program can be found in the following publications:

64), (67), (74).




ASSUMPTIONS

Certain assumptions regarding the probable direction
and levels of national economic growth must necessarily be
adopted for general guidance in any set of projections.

These anticipated trends and conditions set the broad frame-
work of economic development potential of sub-national areas.
While all assumptions may not be fully realized, the specific
identification of these constraints will permit adjustments
to be made as conditions change.

The population and economy of the nation will continue
to grow during the projection period. National population
totals used are from the Series C projections published by
the Bureau of the Census in Projections of the Population of
the United States by Age and Sex: 1964 to 1985 with Extensions
to 2010, Population Estimates Series P-25, No. 286, July 1964.
The 2010 figures in this publication were extended to 2020
in accordance with the projected average rate of growth from
1960 to 2010.

Nationwide labor force figures were calculated by applying
to projected population the labor force participation rates.
Total labor force is assumed to increase at a rate of 1.4
percent as compared to a population rise of 1.3 percent.

National totals of all-industry employment were derived
from the labor force projections by assuming a four percent
rate of unemployment in the target years.

Total gross national product was derived as the product
of projected employment and projected productivity per man.
The derived rate of growth in gross national product over
the span 1965 to 2020 is four percent per year. Hours worked
per person in the private economy are assumed to decline from
an average of 2020 in year 1965 to 1749 in 2020.

National personal income was derived from the projected
gross national product on the basis of past trends in the
relationship between the two.

National totals of employment and of personal income
by industry were derived from the projected totals of gross
national product and personal income on the basis of 1947-63
trends of productivity, industrial structure of national
output, and composition of income. These were allocated by
industry to the regions and from them was derived regional
population.
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The explicit assumptions are:

1. Sufficient quantities of water of acceptable quality
will be available by timely development to avoid being a
constraint to economic growth.

2. The Federal Government, as a matter of national policy,
will actively support programs designed to stimulate economic
growth.

3. There will be no general war or any appreciable
cessation of the cold war throughout the period to 1980.
Expenditures on national security will continue to account for
approximately 10 percent of gross national product.

4. There will be a continued relaxation of trade tariffs
and quotas accompanied by an expansion in international commerce.

Table 1 contains the summary national totals used in
developing the industrial breakdowns required for the regional
disaggregations.

A comparison of the economic projections developed for this
appendix with respect to assumptions and methodology are compared
with the two Type 2 studies conducted in the Puget Sound and
Willamette Subregions in an Addendum starting on page 183. In
addition to detailed discussions concerning the assumptions and
methodology of each study, the Addendum shows projected differences
for total employment, population, and per capita incomes.
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CRARACTERISTIICS OF POPULATIOR

AND THE ECONOMY

POPULATION
Total

The Columbia-North Pacific Region had a total population
of slightly over 5,426,000 in 1960 (table 2). This was an
increase of more than 56 percent over the 1940 population.
However, the rate of growth was not uniform throughout the
time period. Between 1940 and 1950 the population increased
by 33 percent, but growth was only 18 percent between 1950
and 1960. These figures compare with national rates of growth
of 14 percent for the first decade and 19 percent for the
second. These relationships are illustrated in figure 2.
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FIGURE 2. Index of Population Growth, United States
and Columbia-North Pacific Region.
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Although a rate of growth slightly less than the national
average was the general condition for the Columbia-North Pacific
Region from 1950 to 1960, there were two exceptions. Subregions
2 and 11 both experienced larger percentage increases than the
national average. The increase in subregion 11 (Puget Sound)
is typical of the population trends for such industrial centers.
Subregion 2 is a different situation. It is primarily a rural
area containing relatively small agricultural communities.

It is areas such as these that generally have not kept pace
proportionately with national increases in population. However,
the whole subregion experienced a 23 percent increase in
population between 1950 and 1960. The increase was not uniform
throughout the subregion. That part of the subregion contained
in the Columbia Basin irrigation development project experienced
a 114 percent increase (77). The remainder of the subregion

had a net decrease in population.

The distribution of population within the region by urban,
rural, and rural non-farm classifications has closely followed
the national pattern. The trend has generally been an increase
in urban, a decrease in rural-farm, and on the average, a
relatively stable rural non-farm population. Comparisons of
these trends are illustrated in figure 3. Detailed data on
population characteristics of the region are contained in
table 3. Approximately 61 percent of the population in the
region is concentrated west of the Cascades (figure 4).
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Figure 3. Percent Urban, Rural Non-Farm and Rural Farm of
Total Population, United States and Columbia-
North Pacific Region.
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Standard Metropolitan Statistical Areas l

In 1940, about 44 percent of the population of the region
lived in metropolitan areas dencted by the Bureau of the Census
as Standard Metropolitan Statistical Areas (SMSA's). By
1960, the proportion of the regional population living within
SMSA's had increased to nearly 50 percent. A comparison of
rates of growth shows the SMSA's to be growing considerably
faster than the remainder of the region. 1

As was reported earlier, the total region experienced a
33 percent increase in population between 1940 and 1950.
Breaking this down, the SMSA's had an increase of nearly 44
percent for the same period while the increase in the remainder
of the region was about 25 percent. These relative positions
held through the following decade but with lower rates for the
SMSA's, the remainder of the region, and for the region in
total. Detailed statistics are presented in table 4.

ECONOMY

Emp loyment

There were 1.98 million persons employed in the region in
1960. This compares with 1.73 million in 1950 and 1.19 million
in 1940. The level of employment was quite stable, amounting
to slightly over one-third of the population in each instance.
The regional employment level followed a pattern very close to
that of the nation during this period. Figure 5 compares
employment growth rates of the region and nation. The stability
exhibited in the general level of employment has not been
present in some industries.

Manufacturing within the region has shown a large
increase in employment from about 230,000 in 1940 to about
447,000 in 1960. Retail trade has increased from 184,000
in 1940 to 309,000 in 1960. Professional services have more
than doubled during this period. Agriculture, on the other
hand, has decreased from about 221,000 in 1940 to 156,000
in 1960 with the bulk of the decrease taking place between
1950 and 1960. The decrease in agricultural employment has
been caused in part by increased mechanization and improved
farming methods resulting in less demand for farm labor.
Figure 6 illustrates employment trends for some selected
major industries. Tables 5, 6, and 7 present detailed employ-
ment statistics by subregion.
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FIGURE 5. Employment Growth, United States and Columbia-
North Pacific Region.

Personal Income and Earnings

In 1962, the major sources of income in the region
were wages and salaries (65 percent), proprietors (13 percent),
property (13 percent), transfer payments (six percent), and
other (three percent). Manufacturing is the major source of
income in the form of wages and salaries, with government,
services, and trade also important. Total personal income
in the region increased from $4.6 billion in 1940, to $13
billion in 1962, as measured in constant 1958 dollars.
This amounted to an increase of 180 percent over the period
compared with a national increase of 144 percent, the differ-
ence being due largely to more rapid population growth.

Per capita income in the region has compared favorably
with the national average. Regional per capita income
exceeded the national level each of the census years 1540,

18
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1950, and 1960. However, since 1950 the rate of increase in
per capita income for the region has been lower than for the
nation. Although the regional per capita income has been
relatively high, there has been considerable disparity among
the subregions.

In 1940, Subregion 4, the Upper Snake River Area, had
a per capita income of only $906 while that of the Puget
Sound Area, Subregion 11, was some 72 percent higher at
$1,574. These same subregions also represented the two
extremes in 1962, but the difference between them was less.
Table 8 presents statistics on personal income and per

capita income for the subregions, the region, and the nation.
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FORESTRY IN THE REGION"'S ECONOMY

INTRODUCTION

Forest products manufactured in the Columbia-North Pacific
Region contribute significantly to the Nation's timber economy.
Increasing national and world demand for wood assures that the
region's production will be limited only by the economically avail-
able supply of timber. The future levels of timber harvest, which
would be required by the projected industrial development, are
based on the assumption that forest landowners, both public and
private, would continue to increase their investments in forestryv.
Projected industrial wood consumption based on this timber harvest
will be realized only if present trends in forest land loss continue
in the future and if logging and industrial technology are further
developed. The volume of sawtimber inventory will continue to
decline as young trees replace old-growth timber, while concurrently
there will be an increase in forest growth rates. Changing national
demand will alter the forest product mix; the paper and allied
products industry will become the dominant consumer of wood fiber
by the year 2020.

National and regional projections of the demand for wood
products and the available supply of forest resources were developed
from several studies (22) (64) (66) (78).

The following statistical data and most of the narrative were
developed from Wall's 1969 report (78). Additional detail, including
state breakdown of subregional information, is presented in this
publication.

THE TIMBER RESOURCE

Forests cover 85.8 million acres or nearly 50 percent of
the total land area in the Columbia-North Pacific Region. Of this
area, 70.4 million acres are classed as commercial forest land,
supporting over 1 trillion board feet of standing timber. This
amounts to 14 percent of the Nation's commercial forest area and
41 percent of its sawtimber volume.
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Of the 15.4 million acres classed as noncommercial forest
land, 5.1 million acres are of commercial character but are
in areas reserved for use as National Parks; wild, wilderness
and primitive areas; and other Federal, state, county, and
municipal reserves. The remaining 10.3 million acres of non-
commercial forest lands are unsuitable for growing commercial
timber crops because of their low productivity or other factors.

The principal commercial species are the conifers,
Douglas~fir, the pines, true firs, hemlock, spruce, cedar and
larch. The principal hardwoods of commercial value are the
cottonwood, alder, maple and oak.

The National Forests make up the largest forest land
ownership in the region, with 51 percent (36 million acres)
of commercial area. Private ownerships are next, with 34
percent (24 million acres). State ownerships account for six
percent (4 million acres), public domain and 0&C with four
percent (2.9 million acres), and Indian lands with three percent
(2.4 million acres). Miscellaneous other public ownerships
account for the remaining one percent. The detail of this
ownership is presented in the Forest Land Section of Appendix IV,
Land and Mineral Resources.

The Columbia-North Pacific Region contains an estimated net
sawtimber volume of 1,046 billion board feet (table 9). This
is over 40 percent of the nation's total sawtimber inventory,
and almost half its softwood volume. Live, sound trees account
for 97 percent of this volume; the remaining three percent is
in sound and salvable dead trees.

Public owners account for 71 percent of the sawtimber
volume and the National Forests account for three-fourths of
this (table 10). The remaining 29 percent is in private
ownership with forest industries owning about two-thirds of it.

Four species groups make up 79 percent of the total saw-
timber volume in the region. These are Douglas-fir (44 percent),
western hemlock (14 percent), the true firs (12 percent), and
ponderosa and Jeffrey pine (nine percent).

About 41 percent of the sawtimber inventory is over 29
inches in diameter at breast height. The largest sawtimber is
generally concentrated in western Oregon and western Washington,
although the ponderosa pine area also has substantial volumes of
large timber. Over the years, the average size of the saw-
timber inventory has been declining with the continued harvest

e S—




Table 9 - Area of Commercial Forest Land and Volume of Saw-
timber in the Columbia-North Pacific Region and Subregions, 1966

Commercial Average Volume
Subregion Forest Landl/ Volume — per Acre
Thousand Million

Acres Percent Bd. FE. Percent Bd. ft.

1 155759 22 115,802 1 359

2 4,547 6 37,266 3 75635

3 L2735 2 29,168 3 17, 131

4 2,515 4 15,684 2 7,049

! 5 2,819 4 34,498 3 9,382

! 6 10,257 15 74,557 7 8,395

7 6,516 9 61,964 6 10,488

8 2,474 4 96,571 9 27,319

C) 4,961 % 168,542 16 28,591

; 10 12,834 18 260,365 25 25,493
] 1 5,004 7 134,589 13 22,169
: 12 1,409 2 16,709 2 10,575
E | C-NP 70,368 100 1,045,715 100 14,886

1/ Pacific Northwest and Intermountain Forest and Range Experiment
Station county data adjusted to hydrologic subregions.
2/ International 1/4 inch Rule.

Table 10 - Sawtimber Volume by Ownership Class,
Columbia-North Pacific Region, 1966

Sawtimber Volume

; Ownership Class (Million board feegll/ Percent
' National Forest 565,823 54
Other Public 176,868 17

Total Public 742,691 £

Private 303,024 29

Total, All Owners 1,045,715 100

1/ International 1/4 inch Rule.

Source: Wall, Brian R., Projected Developments of the Timber
Economy of the Columbia-North Pacific Region, USDA,
Forest Service, Pacific Northwest Forest & Range Experiment
Station, Portland, Oregon, February 1969.
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and secondary manufacturing has been developing

toward smaller log utilization will continue in
and will tend to reduce the present differences
across the region. At the present time, a wide

s ey

intensive forest management practices.
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harvest of small-size trees has been increasing.

of the old growth. New manufacturing technology in both primary

as the timber
This trend
the future,
in tree size
differential

in size of trees still exists. For instance, the proportion of
4 the number of trees under 20 inches d.b.h. ranges from 18
percent in western Oregon to 67 percent in western Montana.

In 1962, the net growth of the sawtimber in the region

! amounted to 11.4 billion board feet, or 20 percent of the nation's
! sawtimber growth (table 11). Western Washington accounted for
! 43 percent of the region's net annual growth, reflecting the

presence of thrifty second~growth stands, good site, and

favorable stocking. The net growth in other areas is lower

in part due to poorer sites and due to a greater proportion

of old-growth stands. In all areas forest management ~an

increase timber yields through augmented investments in more

Table 11 - Net Annual Growth of Growing Stock and Sawtimber
on Commercial Forest Land in the Columbia-North
Pacific Region, by State Area, 1962 1/

Area Sawtimber Growing Stock
Total Total
Million Bd. Ft. Million Ca. Ft.
Bd. Ft.2/ per Acre Cu. Ft. per Acre
Western Oregon 2,700 196 595 42
s Western Washington 4,920 484 L 3¢ 105
. i Eastern Oregon 955 84 279 25
f 7 Eastern Washington 997 1LY 304 36
g Northern Idaho 107 108 169 26
' Southern Idaho 505 70 114 15
b Western Montana 647 62 160 15
: 3/ 3/
Total 11,431 158~ 247958 38—

1/ Includes all of Washington, Oregon, Idaho, and western
Montana and is based on data in "Timber Trends in the United

States'.
2/ International 1/4 inch Rule.
3/ Weighted average.

Source: Wall, Brian R., Projected Developments of the Timber

Economy of the Columbia-North Pacific Region, USDA

Forest Service, Pacific Northwest Forest & Range

Experiment Station, Portland, Oregon, February 1969.




THE PRESENT FORESTRY INDUSTRY

In 1869, about 218 million board feet (International 1/4
inch Rule) of logs were harvested in the Columbia-North Pacific
Region. By 1899, 2.5 billion board feet of timber were harvested.
Between 1899 and 1929 the region's forest economy went through
its greatest period of expansion and the timber cut supporting
the industrial capacity increased about 500 percent to 15
billion board feet. During the depression the region's timber
harvest declined with the drop in national demand, but during
World War II production increased. In recent years, the timber
harvest has continued to increase but at a slower rate. During
the period 1952 through 1964, production increased from 18.4
to 21..0 billion board feet (table 12).

Table 12 - Annual Log Production, Columbia-North Pacific Region
and Subregions, 1952, 1956, 1962 and 1964

Subregion 1952 1956 1962 1964
(Thousand board feet) 1/
i 1,182,636 1,834,549 1,702,565 1,882,016
2 318,126 425,080 446,934 523,089
3 175,509 L 671 302,800 381,675
4 20,464 48,728 45,555 73,905
S5 222,355 386,724 402,593 482,790
6 743,706 1,055,742 935,079 1,005,647
Z 898,970 1,341,542 955,746 1,001,185
8 1,481,105 1,986,809 1,933,165 2,384,241
9 4,007,062 3y 3Lk3, 927 3,652,629 3,895,742
10 7,026,620 6,707,254 5,507,301 6,411,451
i B 2,144,332 2,298,433 2,169,364 2,784,339
12 156,306 314,484 232,368 339,059
C-NP 28,377,191 19,684,949 18,286,099 20,965,139 1

1/ International 1/4 inch Rule.

Source: Wall, Brian R., Projected Developments of the Timber
Economy of the Columbia-North Pacific Region, USDA, Forest
Service, Pacific Northwest Forest & Range Experiment
Station, Portland, Oregon, February 1969.

The Lumber Industry

Lumber is the region's major forest product. Production F
of lumber increased greatly up to 1929, declined during the
1930's, and then recovered by the 1940's. Since 1950, lumber
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production has fluctuated between 12 and 15 billion board
feet, and in 1965 nearly 15 billion board feet of lumber were
produced by 925 sawmills (table 13 and table 14).

The Douglas-fir area is the leading lumber-producing zone
in the region with about 8.6 billion board feet of production
in 1966. Both lumber production and the number of sawmills
have been declining in western Oregon and western Washington.
Between 1950 and 1966 lumber production declined 14 percent,
and during the 1956-64 period the number of sawmills declined
38 percent in western Oregon and 37 percent in western
Washington.

The inland sawmills, east of the Cascade Range, have been
increasing their total production. Their share of the region's
lumber production has increased from 25 percent in 1950 to 38
percent in 1965. Eastern Washington's lumber output has been
growing more rapidly than most other areas in the western
United States; in 1950 eastern Washington had a lumber production
of 668 million board feet and by 1965 it has increased to 1.2
billion board feet. A recent study of eastern Washington
showed that the number of sawmills has been declining there
despite increasing lumber production (82). In 1953 there were
296 mills and by 1963 the number had dropped to only 77. It
is estimated that in 1967 there were only 66 mills remaining
in eastern Washington. In general, the smallest sawmills are
the ones which have disappeared.

Between 1950 and 1962 lumber production increased 26 percent
in eastern Oregon, but the number of sawmills dropped from 70
to 30. In the business expansion period 1961 through 1967, the
number of sawmills increased from 30 to 50 mills and lumber
production has been increasing.

In Tdaho and western Montana lumber production has been
generally increasing since the early 1950's, but the number
of sawmills has been declining. In 1956 Idaho had 311 sawmills
in operation and by 1962 there were only 193 mills remaining.
In all of Montana there were 333 mills operating in 1956, but
only 209 remained in 1962 (87). Western Montana has had the
greatest growth (up 122 percent) in lumber production in the
Columbia~North Pacific Region during the 1950-1962 period,
while in Idaho production increased the least (17 percent).

The Plywood Industry

The Columbia-North Pacific Region has been the leading
plywood supplier in the nation since Douglas-fir plywood was
first shown as a potential product at the Lewis and Clark
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Table 13 - Total Output of Timber Products by Product,
Columbia-North Pacific Region and Subregions, 1965

Particle- Misc. Foreign
Sub- Plywoodgf board4/ Prod- Log
region Lumberl/  (3/8-in.) Woodpulp3/ (3/4-in.) uctsd/ Exportsb/
(MM) o) (M) (M)
MBF Sq. Feet Tons Sg. Feet Cu. FEt. Cu. Ft.,
1 2,108,261 532 315,232 3 8,430 -
i 2 531,116 - 16,507 - 6,740 500
E 3 260,886 125 = = 3,310 -
4 51,020 - - - 220 -
5 375,846 69 - - 2,347 -
6 1,087,174 250 251,000 - 5,211 -
v 1,271,978 213 219,018 17 6,151 -
8 1,279,826 798 1,649,526 3 16,889 12,250
g 9 3,165,402 3,873 634,462 132 19,736 14617
10 3,208,567 3,933 709,674 133 24,062 71,000
11 1,435,222 1,278 15595 581 - 22,409 58,800
2 181,173 10 - - 492 -

C-NP 14,956,471 11,081 5,391,000 288 115,997 150,167

1/ Based on 1964-65 Statistical Yearbook by Western Wood Products
: Association.
4 2/ Based on 1965 APA softwood plywood data, and forest industries'
hardwood plywood data.
3/ Estimates of woodpulp production based on preliminary wood
consumption data for the West (Bureau of Census).
4/ Based on 1965 Census of Manufactures' data.
5/ Pilings, poles, posts, fuelwood, ties, excelsior, shingles,
bolts, etc.
6/ Based on 1965 U. S. Department of Commerce data.
Source: Wall, Brian R., Projected Developments of the Timber
Economy of the Columbia-North Pacific Region, USDA, Forest
Service, Pacific Northwest Forest & Range Experiment
Station, Portland, Oregon, February 1969.

Ji

A OB AR A 3 A s <oty Sy ——



‘6961 Aienigoy ‘uo8aip ‘pueyiiod ‘uoriels juawraadxy
o3uey ¥ 189104 3ISOMYIION OTJI0EJ ‘B01A1ag 183104
‘yasn ‘UoTHoy oTJIoBd UIION-BIquio) oyl jJo Awouooj
Toqur], 943 jo sauowdofeasq poioaload -y uerag ‘1IIeM :3d2ano§
‘9961 “sopeal poI(lV pue asded jo Ax0399a1(Q S, poomyd0] \m
*pPopNIOoUT 30U 8IB UOTJIDONIJISUOD I3pun SJUBT(] \N
*Ax3snpul s3dnpoad 3Isaxcd ayl yo L£1039911d L961 \M
*La3snpu] s3onpoxrd 3saxod jo L103991IQ 9941 \M

G89°LT 9% 96611 Ten G9¢ 71 S6L‘9 ¢y 09€°S9¢‘6S  GT6 dN-D
-- -- 08 1 -- -- -- --  000°§%9 ¢ Al
€E8 Y 71 91%‘1 0z == -- 145 € 0000929 oT1 11
0eL%e L SLOY Sy 092 S £CE T Z1  00S°teg‘TT  8fT 01
€0L T LT L68°¢E 14 152 9 Ak AR 1z 000°S9z°zZl GBI 6
091°‘S L 748 6 L T 889 9 000°0.8°y 16 8
0€L € 91¢ € €€ T LL Zz 000°‘ZSH Yy 4 L
059 1 84 JE ¢ -- -- -- --= 0607 1%E‘Yw L9 9
= = 99 /e ¢ e e il == 09L°(8% 1 1€ S
" e Eis o = i = --  0£9°¢ly [43 Y
-- -- €1 I -- -- 6 1 000226 6 €
0s 1 i Gy i 5% i == DOS°QIZ T 8% [4
LES Z 286 L 38 1 == == 088°180°6 L0 1
Suo]L *33 .mm bl 8 .mm *33 .mw 33 °pd
UOTTTIN UOTTTTH UOTTTTH
A3710Ed mucmHM (st1seg sjueld (st1sed sjueld (s1seg sjueyd A3roede) sjueld
-8) 30 ‘ON ‘ui-g/¢) 3FO °"ON ‘uI-y/¢) 3JO °"ON Ydur-g/1) 3Jo ‘oN  £yreQ 3o "N
K1teQ £310edE) K31oede) K3100de) E
Tenuuy Tenuuy Tenuuy o
o o~
o ™
/v dindpoopm /€ /T poomk1d /57 paeog /T A1uo 1ds3udp /T STTTWMES =
-912131Bd

96T ‘suor8aiqng pue uo}8ay OTITOB4 YIAON-BFQUNTOD
¢adf] £q sjuerq Supanjoejnuey jo A3joede) pue JaqunyN - $T 3TQE]L




Exposition in 1905. This industry developed in the Puget Sound
Subregion and was chiefly associated with door manufacturers in
its early stages. New technology in making plywood aided in
making better and more acceptable products, and after World War
IT the industry grew rapidly, especially in western Oregon.

In 1940 the region accounted for 100 percent of the soft-
wood plywood production in the nation, and in 1965 it accounted
for about 87 percent of the nation's plywood production (11
billion square feet, 3/8 inch basis) (table 13). Subregions
9 and 10 account for about two-thirds of the region's plywood
capacity. In recent years, Idaho and western Montana's plywood
industry has been growing relative to that in Washington and
Oregon. The growth of the plywood industry in California and
the southern states has reduced the region's share of national
plywood production.

The Pulp Industry

A one year paper mill operation in 1866 at Oregon City,
Oregon is recognized as the first pulp and paper enterprise
in the Northwest (27). 1In 1868, a mill was installed on the
Clackamas River and was moved to Camas, Washington in 1883.
After a slow start the industry began to enlarge in the 1880's,
with the Washington state industry growing most rapidly through
the 1920's due to a ready supply of raw materials needed for
the sulphite pulping process. As technology changed, use of a
wider range of species became possible through the sulfate
pulping process. Washington attracted even more pulp industry
development and in 1965 this state ranked second in woodpulp
production in the nation. The major pulp industry growth
in Oregon, Idaho and western Montana has occurred since World
War II and especially in the late 1950's and early 1960's.
In 1947 the region's pulp industry produced about two million
tons of pulp, and in 1965 it produced approximately 5.4
million tons, or 16 percent of the nation's woodpulp (table 13).

In 1965 the Lower Columbia and the Puget Sound Subregions
together accounted for 60 percent (3.2 million tons) of the pulp
production in the region. Subregions 9 and 10 are also major
pulp producers, with approximately 710,000 tons and 634,000 tons
of production, respectively. Subregions 1 and 6 were the
largest pulp producers on the east side of the Cascades, with
about 315,000 tons and 251,000 tons of production, respectively,
in 1965. Due to favorable raw material and water supply
factors, the subregions in eastern Washington, Idaho and
western Montana offer some of the best chances for new pulpmill
installations in the coming decades.
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The expansion of the pulping activity in the region has
been based, in part, on the availability of wood residues from
other manufacturing processes., In 1950, roundwood accounted for
81 percent of the total wood fiber consumption by the region's
pulpmills. By 1965, however, it was estimated that 68 percent
of all the wood fiber consumed was residue from sawmills,
planing mills and plywood plants. Opportunities for further
expansion based on available residue supplies appear to be
limited. Increased export of chips to Japan is expected to
peak in the near future and finally decline prior to the year
2000. A long-term leveling off of mill residue production is
expected, which will effectively place a ceiling on this raw
material source for pulp.

The Particleboard Industry

During the 1950's the particleboard industry was established,
based on available supplies of sawmill residues. For this
reason, the industry located mostly in Oregon near large raw
material supplies. In 1965 only about 51 percent of the in-
stalled particleboard capacity was used to produce 288 million
square feet (3/4 inch) of particleboard (table 13).

Foreign Log Exports

The 1960's have been marked by a rapid rise in foreign
demand for roundwood from the region. In 1961, 56 million cubic
feet of timber were exported and by 1965 log exports had
increased 2.7 times to 150 million cubic feet. Since 1965 the
export of roundwood has continued to climb, reaching 171
million cubic feet in 1966 and 262 million cubic feet in 1967.
Japan purchases most of this exported roundwood, although its
share of the total exports has varied over time. In 1961 it
took 98 percent of the total volume exported. In 1965 this
decreased to 80 percent, with Canada increasing its share from
two percent to 13 percent. In 1967 Japan (95 percent),

Canada (three percent), and South Korea (two percent) were the
major importers of the region's roundwood (28).

In 1965 the Coastal Subregion of western Oregon and
western Washington ranked first in foreign log exports with a
total of 71 million cubic feet. The Puget Sound Subregion
exported the second largest roundwood volume to foreign
countries--59 million cubic feet. These exported volumes were
not necessarily harvested in these subregions.

In 1968 Congress passed a law limiting the foreign export




of logs from federal lands. The law came into being after the
projections were made for this study; however, the recent develop-
ments indicate that the projections will not be significantly
affected.

Employment

There has been a long-term downward trend in total forest
industry employment due, in part, to increases in productivity.
But this influence which reduces employment has been somewhat
offset by changes in industry mix and the increase in further
manufacturing. ~Employment in logging, sawmills, and planing
mills has been declining since 1950, and that in miscellaneous
wood manufacturing has been relatively stable. Employment in
plywood plants and the pulp, paper and allied products industry
has been increasing over the past 15 years. In 1950, about
169,000 workers were employed by the forest industries of the
region, and in 1965 the employment level was nearly three percent
lower at 165,789 workers. Because of the excellent business
conditions in 1965 and the intensive use of plant capacity,
employment levels in that year were above the long-term average.

In 1965, the State of Oregon, exclusive of Klamath County,
had the largest forest industry employment in the region
(78,765), Washington was second (66,724), and Idaho was third
(12,385). The Willamette Subregion had the largest forest
industry employment of any subregion--39,944. The Coastal
Subregion ranked second with 35,913 workers, and the Puget
Sound Subregion ranked third with 31,360 workers (table 15).

Although the manufacture of lumber provides the most
employment in the forest industry for the region as a whole, it
leads the other major forest industries in only Idaho and western
Montana. Here, employment in sawmills and planing mills
(STCL/ 242) accounted for 7,719 and 4,740 employees, respectively,
in 1965. In Washington the pulp, paper and allied products
industry (SIC 26) was the leading employer with 19,789 workers.
Sawmills and planing mills (SIC 2421) in Washington ranked
second with 16,421 workers; whereas, veneer and plywood plants
(SIC 2432) ranked third with 10,480 workers. In all of Oregon,
including Klamath County, the veneer and plywood industry
(SIC 2432) was the largest single forest industry employer with
27,629 workers in 1965; sawmills and planing mills (SIC 2421)
ranked second with 25,510 employees.

1/ Standard Industrial Classification.
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of logs from federal lands. The law came into being after the
projections were made for this study; however, the recent develop-
ments indicate that the projections will not be significantly
affected.

Employment

There has been a long-term downward trend in total forest
industry employment due, in part, to increases in productivity.
But this influence which reduces employment has been somewhat
offset by changes in industry mix and the increase in further
manufacturing. Employment in logging, sawmills, and planing
mills has been declining since 1950, and that in miscellaneous
wood manufacturing has been relatively stable. Employment in
plywood plants and the pulp, paper and allied products industry
has been increasing over the past 15 years. In 1950, about
169,000 workers were employed by the forest industries of the
region, and in 1965 the employment level was nearly three percent
lower at 165,789 workers. Because of the excellent business
conditions in 1965 and the intensive use of plant capacity,
employment levels in that year were above the long-term average.

In 1965, the State of Oregon, exclusive of Klamath County,
had the largest forest industry employment in the region
(78,765), Washington was second (66,724), and Idaho was third
(12,385). The Willamette Subregion had the largest forest
industry employment of any subregion--39,944. The Coastal
Subregion ranked second with 35,913 workers, and the Puget
Sound Subregion ranked third with 31,360 workers (table 15).

Although the manufacture of lumber provides the most
employment in the forest industry for the region as a whole, it
leads the other major forest industries in only Idaho and western
Montana. Here, employment in sawmills and planing mills
(SICl/ 242) accounted for 7,719 and 4,740 employees, respectively,
in 1965. In Washington the pulp, paper and allied products
industry (SIC 26) was the leading employer with 19,789 workers.
Sawmills and planing mills (SIC 2421) in Washington ranked
second with 16,421 workers; whereas, veneer and plvwood plants
(SIC 2432) ranked third with 10,480 workers. In all of Oregon,
including Klamath County, the veneer and plywood industry
(SIC 2432) was the largest single forest industry employer with
27,629 workers in 1965; sawmills and planing mills (SIC 2421)
ranked second with 25,510 employees.

1/ Standard Industrial Classification.

35




e P

PRI

The employment data are based on statistics compiled by
the respective state employment agencies. Employment totals
presented in the detailed table may differ slightly from
official figures because, when disclosure of covered employment
for individual mills was a possibility, estimates of employment
were developed based on average data for the industry.

THE FUTURE FOREST ECONOMY

The forest economy of the Columbia-North Pacific Region has
been projected in terms of wood consumption, employment, and
payrolls for the 1965-2020 period. The basic wood consumption
projections were made first on a regional and half-state basis;
then they were allocated to subregions on the basis of existing
industry distribution. However, in some cases such as in the
pulp, paper, and allied products industry, allowance was made
for new plant investment at new industrial sites in the various
subregions.

The timber economy of the region has been changing in
several ways which differ from those foreseen several years
ago in studies such as 'Timber Trends in the United States'" and
"Prospective Economic Developments Based on the Timber Resources
of the Pacific Northwest.'" For example, the demand for logs
for foreign exports is much greater; eastern Oregon's projected
increase in consumption of wood has not materialized:; southern
plywood production has captured more of the nation's plywood
market than projected; production of veneer and plywood has
turned downward in western Oregon and western Washington, while
that industry's output has increased more in the inland portion
of the region than was projected; and public agencies have
raised their annual allowable cuts in many areas. The increas-
ing demand for all forest resources has been rapidly changing
the outlook for both public and private owners concerning their
timber production alternatives. Thus, for this study, a new
look has been taken at the timber economy. As a result, the
new projections of wood consumption by the forest industries
differ from earlier studies such as the Willamette River Basin
Report and the Puget Sound and Adjacent Waters Report.

Future National Demand for Wood Products

The principal markets for forest products of the region
are distributed over the whole nation. It is assumed that the
future production of the forest industries of the Pacific
Northwest will be strongly iniluenced by national demand. Also,
the increasing worldwide demand for wood products, especially
from the Pacific Rim countries, will continue to exert strong
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pressure to divert materials produced in the Pacific Northwest
away from the nation's marketplace. As a result, more wood
will be demanded in future time periods.

National trends in quantities of wood products which will
be demanded have been projected by the Forest Service (66).
The projections were based on five major factors. These
included population, household formation, gross national product,
disposable personal income, and construction activity.

Total demand for lumber in the United States is projected
to increase 22 percent between 1962 and 1985, even though lumber
demand per capita is expected to decline (table 16). Plywood
and veneer demand should double by 1985, with the south expected
to supply an increasing share of the future market. FPaper and
board demand per capita should continue to increase so that
total demand will continue to rise throughout the projection
period at historic rates. The projections indicated that the
demand for minor industrial products will remain about the same,
while consumption of fuelwood is expected to decline. Although
the domestic forests are expected to meet most of the increase
in the nation's future demand, imports of lumber, veneer logs,
and pulpwood are nevertheless expected to increase in the future.

The Timber Supply Situation

The timber supply situation has been studied for each
state. The relationship of the forest economy to the physical
timber supply is complex, for it involves not only timber
demands, but the goals of the various forest landowners.
Consideration has been given to trends in log production,
land use, forest growth, forest mortality, forest inventory,
forest ownership, and anticipated owner goals in making pro-
jections of the available timber supplies for the future. Many
of these timber supply relationships have been derived from
earlier studies and others have been prepared specifically
for this study.

Projecting the acreage available for future timber produc-
tion posed complex problems in this study. It was generally
assumed that the present regional trends in forest land loss
will continue in the future. It was also assumed that the
private forest land adjacent to Puget Sound would not have
commercial harvests after 1985. On the other hand, it was
assumed that logging technology will continue to improve,
allowing timber harvests on forest land which cannot be logged
by today's standards due to soil instability or steepness.
These lands are classed as commercial forest lands in this study
because they are capable of producing adequate timber yields.
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Even though western Oregon has a large part of the nation's
best forest-growing land, the future timber harvest in western
Oregon will not be adequate to maintain the present level of
wood consumption if present downward trends in private production
continue and if present allowable cuts on the public lands are
adhered to. This situation reflects the history of heavy
cutting on private lands, leaving inventories of sawtimber at
3 a low level, thus limiting the economically available supply of
E private timber. As evidence of this, log production from private
E lands has a distinct downward trend, even though prices for
stumpage have been increasing.

! I. is assumed that this trend toward lower private produc-

| tion will continue until cut and net growth come more into ]
balance. The tendency toward higher stumpage prices and the )
expectation of increasing future demand for wood is assumed
to be a motivating force in attracting a moderate level of
continued reinvestment in private forestry, bringing these
lands into a sustained level of physical production. This
level will be much lower than the private timber harvest in 1965.

{ The public agencies in the Douglas-fir area are now
evaluating alternatives in managing their own forest resources.
They are considering their forest production alternatives in
relation to projected private timber production and are studying
the effect on the economy of alternative courses of cutting
action. On the basis of these studies, future policy regarding
timber harvests will be formulated.

It has been assumed for this study that the public agencies
in western Oregon will increase their timber harvests above the
1965 levels as private production declines. The public effort
3 will nearly stabilize the total flow of roundwood during most
of the 1970-2020 projection period at a point somewhat below
the 1965 harvest. As a result of this assumption, the level
of economic activity projected in this study for western Oregon
may be regarded as a high projection for it implies rather large
investments by the public in forestry activities.

In western Washington, the period of heavy private cutting
came earlier than in western Oregon. Lumbermen began cutting
the private lands in the mid-1800's and the private harvest
reached its peak in the 1920's. Because this is an easily
reforested area, most of the private lands regenerated quickly
and now have a young, fast-growing inventory. In addition,
substantial areas of old growth remain which are still being
harvested. The harvest on private lands is once again moving
upward, stimulated by increasingly higher stumpage prices,
new logging technology, and increased market acceptability of
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smaller timber. An increase in the harvest is projected to
continue in the 1965-2020 period.

Public owners have been increasing their allowable cuts
in the state of Washington. The Department of Natural Resources
recently evaluate« the potential of their lands and greatly
raised their planned harvests based on new inventory data and
an accelerated thinning program. The Bureau of Indian Affairs
has accelerated the Indian timber harvests for about a 15 year
period in western Washington. The Forest Service has been
increasing their allowable cut and it has been assumed for this
study that further increases will take place.

The production of logs in eastern Oregon has been increas-
ing since the 1940's with most of the increase coming from
the national forests. During the past decade the harvest from
private lands has decreased.

Eastern Oregon is projected to have an increasing demand
for raw materials as timber supplies become limited west of the
Cascade Range. The prices for east-side timber should rise
and, as a result, private landowners will eventually increase
their log production (21)(22).

Eastern Washington's forest economy has been generally
growing since 1932 with more rapid growth in recent years. Like
eastern Oregon, the public agencies have been supplying the
increased raw material used in the past decade, with private
log production data showing a slight downward trend in the past
10 year period.

Log production from public lands is projected to increase
in eastern Washington during the 1965-2020 period. The pro-
jected growth of eastern Washington's forest industries will
stimulate an increase in private log production in the future.
Because of the favorable net growth relationships projected
for private lands, it is expected that the inventory can sustain
a much higher level of harvesting activity than in the past.

The timber economy of the Idaho and western Montana area
will continue to grow during the 1965-2020 projection period,
assuming the demands for timber products in the nation continue
to rise as projected and that new logging and wood processing
technology enable manufacturers to hold costs at levels allowing
them to compete in the nation's marketplace.

Idaho and western Montana have a large but under-utilized
forest resource. For many years the national demand for timber
was met by available timber supplies in other areas of the
country and the lower quality timber of the Rocky Mountain area
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was not used. The increasing demand for timber products has
resulted in a trend toward intensive use of all forest lands,
including even the less productive segment of the commercial
forest land. In the 1960's the forest economy in Idaho and
western Montana began to broaden and develop. It is anticipated
that, as industrial growth continues, more of the less pro-
ductive and presently inaccessible commercial forest land in
Idaho and western Montana will be included in the timber-
producing base.

The production levels established for this area are based
on the projections made by the Forest Service (66). The pro-
jections for private lands were changed to bring future levels
of cut and net growth more ia line in order to sustain a
vigorous timber inventory. National forests account for the
largest part of the projected increase in future timber harvests
in Idaho and western Montana and it is assumed that they will
make the large investments in forestry required to produce
these projected timber volumes.

Roundwood Consumption by Lumber and Wood Products Industry

In 1965 the lumber and wood products industry (SIC 24)
and foreign log exports consumed 3.5 billion cubic feet of
roundwood in the region (table 17). During the 1965-2020
projection period the roundwood consumption by this group of
forest-based industries will decline 11 percent; whereas, the
roundwood consumption by the pulp and paper industry (SIC 26)
will increase.

It has been assumed in making these projections that when
raw material is scarce the forest industry, which adds the most
value to its wood input during the manufacturing process, will
be better able to outbid other wood users for the resource.

For example, plywood plants and log exporters have increased
their shares of total timber harvest at the expense of sawmills
in the Douglas-fir region. In making projections for the region
it was assumed, based on present trends, that the distribution
of timber harvest among its various end uses will continue to
change. The degree of change will vary by subregions, depending
on the availability of timber supply.

Saw Log Consumption

In 1965, sawmills consumed 2.3 billion cubic feet of round-
wood. By the year 2020, saw log consumption in the region is
projected to decline 29 percent to 1.7 billion cubic feet
(table 18). This decline takes place despite the projected
increased national demand. The downward projection reflects the




assumption that many of the lumber industry's historical problems
will continue into the future. The lumber industry is highly
competitive; there are good substitutes for lumber and increased
costs of doing business cannot easily be passed on to the
consumer. The costs of doing business in the lumber industry
have risen, especially in the form of stumpage and labor costs.
The price of the end product has been relatively stable,

tending to squeeze out the profits of the sawmill. In part, this
may explain why so many sawmills have been going out of business.
With the projected increased demands for other uses of stumpage
by the plywood and the pulp industries, it is expected that

the sawmill will be at a relative disadvantage in acquiring raw
material and, as a result, its share of the region's timber
harvest will decline.

Table 17 - Rouniwood Consumption by the Lumber and Wood Products
Industry - 1965, with Projections for 1980, 2000, and 2020,
Columbia-North Pacific Region and Subregions 1/

Subregion 1965 1980 2000 2020
(Million Cubic Feet)

j] 385 380 350 336

Z 92 125 143 150

3 54 75 91 100

4 7 8 8 74

5 67 75 82 76

6 195 228 249 236

7 219 239 255 269

8 294 273 281 259

9 836 580 575 606

10 916 755 707 670
1 406 472 457 385
12 28 29 29 30
C-NP 3,499 B 237 3, 227 3,124

1/ Includes foreign log exports.
Source: Wall, Brian R., Projected Developments of the Timber
Economy of the Columbia-North Pacific Region, USDA, Forest
Service, Pacific Northwest Forest & Range Exp. Sta., Portland,
Oregon, February 1969.

Veneer Log Consumption

Veneer and plywood plants consumed 878 million cubic feet
of roundwood in 1965 in the Columbia-North Pacific Region. The
growth of the plywood industry reflects its favorable competitive




position among building materials and the technological break-
throughs in economically peeling smaller and rougher logs.

In the long run, it has been assumed that the plywood industry
will continue to increase, although not at its historical rate.
The total consumption of veneer logs is projected to increase
40 percent to 1.2 billion cubic feet during the 1965-2020
period (table 18).

Table 18 - Roundwood Consumption by the Lumber and Wood Products
Industry by Type of Use, 1965, with Projections to
1980, 2000, and 2020, Columbia-North Pacific Region

Type of Use 1965 1980 2000 2020
(Million Cubic Feet)

Veneer 878 926 3 112 1,228

Saw logs 2,343 1,819 1,735 1,663

Misc. wood products 128 2/ 155 186 176

Foreign log exports 150 337 195 57

Total roundwood 3,499 35237 3,227 3,124

é

Source: Wall, Brian R., Projected Developments of the Timber
Economy of the Columbia-North Pacific Region, USDA, Forest
Service, Pacific Northwest Forest & Range Exp. Sta., Portland,
Oregon, February 1969.

Roundwood Consumption for Miscellaneous Wood Products

The estimated trend level of roundwood consumption for
miscellaneous products in 1965 was 128 million cubic feet.
Miscellaneous products include such products as poles, pilings,
posts, fuelwood, and shingles. The miscellaneous products
roundwood consumption is projected to increase by 48 million
cubic feed to 176 million cubic feet in 2020 (table 18).

It is likely that the mix of miscellaneous products will change
by 2020, with increasing emphasis on manufacturing in future
time periods.

Foreign Log Exports

The quantities of timber demanded by foreign countries
along the Pacific Rim is projected to increase during the
early part of the Projection period. Experience has shown
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that log exporters have been effective in purchasing their
timber requirements from this region. The export of roundwood
is projected to increase 2.2 times to 337 million cubic feet i
between 1965 and 1980 with most of the increase coming during
the 1960's (table 18). Log exports are expected to decline
starting in 1980 because of the increasing demand for round-
wood in the United States, the increasing availability of

wood from countries such as the Soviet Union, and the increasing
domestic production of roundwood in Japan (13). By 2020 they
are projected to amount to 57 million cubic feet, which is

38 percent of the log export volume in 1965.

In 1965, sawmills, planing mills, veneer plants, and
plywood plants in the region produced 8.2 million tons of
coarse residue, four million tons of sawdust, and 2.8 million
tons of shavings. Projections of potential mill residue
production are based on the projected output of lumber and
veneer. Because the projected decline in lumber production
will more than offset the increase in veneer production, the
output of mill residue will also decline. Coarse residue
production is projected to decline 11 percent to 7.3 million
tons by 2020; sawdust production will drop 29 percent to 2.9
| million tons; and shaving production will drop 30 percent to

about two million tons (table 19).

e

Table 19 - Production of Mill Residue, 1965, with Projections
to 1980, 2000, and 2020, Columbia-North Pacific Region 1/

Type of Residue 1965 1980 2000 2020

(Thousand Tons)
J Coarse 8,186 6,954 7,180 7,295
; Sawdust 4,065 3,166 3,015 2,899
Shavings 2,807 2,143 2,032 L5952

1/ Assumes no change in utilization of roundwood.
Source: Wall, Brian R., Projected Developments of the Timber
Economy of the Columbia-North Pacific Region, USDA, Forest
Service, Pacific Northwest Forest & Range Exp. Sta., Portland,
Oregon, February 1969.
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Pulpwood Consumption

In 1965 an estimated 839 million cubic feet of pulpwood
was consumed by pulpmills in the region. It was estimated
that 68 rercent of this total wood fiber consumption (567
million cubic feet) was residue from the lumber and wood
products industry.

By the year 2020 the total wood consumption by the pulp,
paper, and allied products industry is projected to increase
1.6 times to 2.2 billion cubic feet (table 20). As the available
supply of plant residues becomes fully utilized an increasing
part of pulpwood production will come from roundwood sources.
! It is projected that roundwood consumption by pulpmills will
increase from 272 million cubic feet in 1965 to 1.4 billion
cubic feet in 2020. Roundwood will then account for 65 percent
of the total pulpwood consumption rather than the present 32
percent.

Table 20 - Wood Consumption by the Paper and Allied Products
Industry, 1965, with Projections to 1980, 2000, and 2020,
Columbia-North Pacific Region and Subregions. l/

Subregion 1965 1980 2000 2020
(Million Cubic Feet)
1 59 1S 194 212
2 3 8 13 20
3 = 2 — s
4 - - 12 35
5 - 14 37 75
s 6 48 58 66 75
2 7 38 51 81 89
“ 8 249 368 529 575
9 95 203 257 267
10 106 201 264 280
1 241 342 499 546
12 - - -- -
C-NP 839 1,360 1,952 2,174

1/ Includes hardboard industry data.
Source: Wall, Brian R., Projected Developments of the Timber
Economy of the Columbia-North Pacific Region, USDA, Forest
Service, Pacific Northwest Forest & Range Experiment Station,
Portland, Oregon, February 1969.
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Almost every subregion is assumed to share in the expansion
of the pulp, paper, and allied products industry, but Subregions
8 and 10 will remain the most important pulpwood-consuming
areas in the region with 575 million cubic feet and 546 million
cubic feet of wood consumption, respectively, in 2020.

Forest Industry Employvment

Projections of forest industry employment have been made
for selected years during the 1965-2020 period for the Columbia-
North Pacific Region. The historical relationship between
employment and wood input was studied for the period 1950 to
1965 for the major forest industries in broad areas within
each state except for Idaho and western Montana, where state
data was generally combined. Regressions were developed for
SIC 2411, logging; SIC 2421, sawmills and planing mills;

SIC 2432, veneer and plywood; and SIC 26, pulp, paper, and
allied products. The historic trend in the employment-
consumption relationship was projected to 2020 for each forest
industry. Using this and the projected wood consumption by
industry, future forest-based employment was calculated for the
subregions. In this text, and the following tables, the employ-

ment projections have not been rounded so that data for small

geographic areas can be added and reconciled with various
regional totals. This is not meant to imply that the projections
are accurate to the detail shown.

Log sizes are changing, worker productivity is increasing,
log utilization is improving, and the work week has been getting
shorter. These various factors are reflected in the trend of
the employment-consumption relationship, even though each
individual factor influences employment differently. Thus,
the method of projecting employment implicitly takes into account
a number of factors which have been changing and assumes that
the same trends will continue in the future.

Total forest industry employment is projected to decline
37 percent during the 1965-2020 period to about 104,000
(table 21). This decline is entirely the result of decreased
employment in the lumber and wood products industry where
increasing worker productivity, coupled with a declining pro-
jected wood consumption, is projected to reduce employment 46
percent during the 1965-2020 period. Total employment in the
lumber and wood products industry is projected to be 73,816
in 2020, compared to 137,318 in 1965.

Pulp, paper, and allied products employment is projected to
increase six percent to 30,189 employees. This increase reflects
the rapid growth which is projected for the industry.
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Table 21 ~ Forest Industry Employment by Industry Group, 1965, with Projections to 1980,
2000, and 2020, Columbia-North Pacific Region and Subregions

Standard
Industrial
Classification
Subregion Industry Group Code 1965 1980 2000 2020
(Number of Persons)

1 Lumber & wood products 24 135,330 10,811 8,261 7,143
Pulp & paper 26 750 922 1,140 1,161
Total 13,880 37,733 9,401 8,304

2 Lumber & wood products 24 2,805 3,003 2,469 2,055
Pulp & paper 26 83 83 76 79
Total 2,888 3,086 2,545 2,134

3 Lumber & wood products 24 1,799 1,981 1,741 1,570
Pulp & paper 26 168 254 300 306
Total 1,967 2,235 2,041 1,876

4 Lumber & wood products 24 310 297 240 200
Pulp & paper 26 70 76 227 454
Total 380 373 467 654

5 Lumber & wood products 24 3,040 3,167 2,707 2,374
Pulp & paper 26 - 222 479 22
Total 3,040 3,389 3,186 3,196

6 Lumber & wood products 24 65170 5,094 3,824 2,865
Pulp & paper 26 800 841 784 752
Total 6,970 5,935 4,608 3,617

7 Lumber & wood products 24 23251 6,072 5,081 4,427
Pulp & paper 26 660 884 1,142 1,022
Total 75911 6,956 6,223 5,449

8 Lumber & wood products 24 11,868 8,560 7,012 5,694
Pulp & paper 26 8,463 9,224 9,578 8,172
Total 20,331 17,784 16,590 13,866

9 Lumber & wood products 24 34,565 23,226 19,527 17,949
Pulp & paper 26 5,379 7,607 7,060 5,782
Total 39,944 30,833 26,587 23,731

10 Lumber & wood products 24 33,660 22,770 18,686 16,505
Pulp & paper 26 252353 2,756 2,728 2,288

Total 35,913 25,526 21,414 18,793

11 Lumber & wood products 24 23,515 16,944 14,670 12,601
Pulp & paper 6 9,845 105311 10,896 9,351

Total 31,360 27,255 25,566 21,952

12 Lumber & wood products 24 1,205 804 564 433
Pulp & paper 26 - -~ - --

Total 15205 804 564 433

C~NP Lumber & wood products 24 137,318 102,729 84,782 73,816
Pulp & paper 26 28,471 33,180 34,410 30,189

Total 165,789 135,909 119,192 104,005

Source: Wall, Brian R., Projected Developmenténg?»Ehe Timber Economy of the Columbia-
North Pacific Region, USDA, Forest Service, Pacific Northwest Forest & Range Experi-

ment Station, Portland, Oregon, February 1969.




Washington State is projected to lead in forest employment
by 2020 (46,932), with Oregon dropping to second (44,012). Idaho
will have 8,657 fcrest industry employees in 2020 and western
Montana will have 4,404 employees (tables 21 and 22).

Table 22 - Employment in Forest Management, 1962, with Projections 3
to 1980, 2000, and 2020, United States, Columbia- 4
North Pacific Region and Subregions 1/ 2/

Subregion 1962 1980 2000 2020
(Number of Persons)

1 1,572 2,246 3,340 4,185
2 436 622 926 1,160
3 318 455 677 848
4 61 88 130 163
5 402 575 856 i 72

6 840 1,200 1,786 2,237 3

7 836 1,395 1,778 2,227 o0
8 k59960 2,843 4,230 5,298
9 3,085 4,404 6,558 85216
10 5,852 7,646 11,376 14,250
188 2,324 3,321 4,940 6,189
2 284 405 603 155
C-NP 17,500 25,000 37,200 46,600
U S 90,800 129,300 191,600 239,900

1/ The protection and management for the production of timber 3
and related products. -
3 2/ Allocation of forest management employment to subregions was
- based on 1964 timber harvest relationships.

Source: Wall, Brian R., Projected Developments of the Timber
Economy of the Columbia-North Pacific Region, USDA, Forest
Service, Pacific Northwest Forest & Range Experiment Station,
Portland, Oregon, February 1969.

Forest Management Employment

In 1962 it was estimated that the number of persons employed
in forest management amounted to 17,500. Forest management
employment includes all workers, both publicly or privately
engaged in the protection and management of forest lands for
the production of timber and related products. It also includes

et
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the time worked by part-time employees and forest owners
converted to an equivalent full-time basis.l/

The trend toward more intensive forest management on all
forest lands in the region will continue in the 1962-~2020
period. More forest management personnel will be needed as
the multiple uses of forest lands are stressed and it is pro-
jected that forest management employment will increase 1.7
times during the study period to 46,600 persons in the year
2020 (table 22).

Forest-Related Payrolls

In 1962, worker incomes in all forest-related activities
amounted to $945 million. Workers in the lumber and wood
products industry received 73 percent of the total; those in
pulp, paper, and allied products received 18 percent; and forest
management employees received nine percent of the total 1962
payroll in the forest economy. Between 1965 and 2020, total
payrolls in the forest economy are projected to increase 1.4
times to a total of about $2.3 billion. Payrolls are assumed
to increase commensurate with worker productivity. Payrolls
in the lumber and wood products industry in 2020 will amount
to 34 percent of the total, or $765 million; whereas, the
pulp, paper and allied products payroll will be $537 million, or
23 percent. Forest management payrolls are projected to be
$975 million in 2020, or 43 percent of the total (table 23).

SUMMARY

The Columbia-North Pacific Region has a large timber
resource and a large forest industry based on that resource.
After more than a century, lumber is still the primary forest
product. Manufacture of pulp, paper, and allied products,
veneer and plywood, and board products, has been, and will
continue to be, of increasing importance. With the nation's
population increasing and personal incomes rising, the demand
for timber products will increase. However, limited timber
supply will be a constraint on the growth of the timber economy.

The forest industry's period of most rapid growth can
probably be regarded as past history. While continued growth
of forest production can be expected, it will be at a much

1/ Based on a concept of forest management developed in "The
economic importance of timber in the United States," U.S.D.A.
Forest Service, Misc. Pub. 941, July 963.




Table 23 - Forest Industry Income (Payrolls) by Industry Group, 1962, with Projections
to 1980, 2000, and 2020, Columbia-North Pacific Region and Subregions

Standard
Indusrrial
Classification

Subregion lustry Group Code 1962 1980 200( 202
(Thousand Dollars)
1 Lumber & wood products 24 66,273 < 74,059
Pulp & paper VY, 26 4,061 9,338 20, 6¢
Forest management == 7,858 17,502 87,58
2 Lumber & wood products 24 13,842 22, 21, 30¢€
Pulp & paper 26 536 841 1,4
Forest management 2,179 4,853 24,285 of
N
< Lumber & wood products 24 8,876 15,064 16,233 16,278 F
Pulp & paper 26 1,001 2513 4,205 5., 446 2
Forest management 1,592 3,547 8,645 17,750 3
4 Lumber & wood products 24 1,613 2,074 i
Pulp & paper 26 452 8,080 i
Forest management 306 3,414 ;
5 Lumber & wood products 24 15,697 25,240 24,614 :
Pulp & paper 26 - 65715 14,629
Forest management 2,002 10,925 22,43
{ 6 Lumber & wood products 24 31,818 38,735 35,655 29,704
Pulp & paper 26 5,003 8,518 10,990 13,383
Forest management 4,200 9,355 22,800 46,814
7 Lumber & wood products 24 36,143 46,171 47,375 45,899
Pulp & paper 26 4,003 8,953 16,009 18,189
Forest management 4,182 9,316 22,705 46,619
8 Lumber & wood products 24 58,649 65,090 65,379 59,035
Pulp & paper 26 93,421 134,264 145,437
Forest management 9,949 22,160 54,008 110,892
9 Lumber & wood products 24 172,685 176,611 182,070 186,095
Pulp & paper 26 33,416 77,043 98,967 102,902
Forest management 15,426 34,361 83,742 171,945
P
- 10 Lumber & wood products 24 167,740 173,143 174,228
s Pulp & paper 26 13,693 275913 38,241
Forest management 26,758 59,601 145,255
11 Lumber & wood products 24 106,196 128,842 136,783
Pulp & paper 26 58,801 104,430 152,740
Forest management 11,620 25,883 63,080
12 Lumber & wood products 24 6,018 6,114 55259 4,489
Pulp & paper 26 = - == e
Forest management 1,418 3,157 7,695 15,800
C-NP Lumber & wood products 24 685,550 781,151 790,507 765,324
Pulp & paper 26 171,730 336,047 482,359 531,273
Forest management 87,500 194,900 475,000 975,300

1/ 1962 Constant Dollars S -
g/ The protection and management of forests for the production of timber and related
products.
3/ Allocation of forest management employment and payvrolls to subregions was based on
1964 timber harvest relationships.
Source: Wall, Brian R., Projected Developm
North Pacific Region, USDA, Forest Service, Pacific Northwest
Experiment Station, Portland, Oregon, February 1969.
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slower rate and employment may be expected to decline. In those

areas with major untapped timber supplies, the industry can be

expected to grow faster than in the region as a whole. Generally,

L this new expansion will occur east of the Cascade Range. !

With the shift in the product mix and the leveling off of
wood fiber consumption in the future, the characteristics of
the industry will continue to change. There will be fewer
lumber mills and plywood plants but the average capacity per :
mill will increase. Because of the need for better utilization :
of wood in such a competitive wood market, firms will tend i
to continue their integration of wood processing facilities.
The capital supply, the raw material supply, the technical
skills required, and the long-range outlook required suggest a
continuing trend toward more mergers and consolidation of
forest land ownership. The forest industry labor force will
be shifting from lumber manufacture to plywood manufacture,
pulp and paper processing, and secondary manufacturing of wood
products.

——
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As markets continue to expand within the region, new
types of industry will be attracted and the region will become
less dependent on its timber economy. However, due to the
nature of the forest industries and their tendency to locate
near raw material supplies, many smaller communities will
continue to be highly dependent on timber-based activities.

The projected population increase in the region and the

s nation will act as a constraint on timber supply. People need
water, roads, power, industrial sites, recreation areas and
home sites, and forested land is frequently required to fulfill
these needs. For example, when forests are taken out of
production for roads, powerlines and homesites, this, in effect,
reduces the long-run potential supply of timber and it is

= y possible that consumers may have to pay higher prices for

‘ timber products in the future. Recreation use also removes

some forest land from production. It is assumed that present

f trends in forest land loss would continue in the region and
¢ the projections of wood fiber consumption reflect this limit-
ation.

Man is more and more concerned with his environment and
how it is affected by industrial activity. Allowance was made
for this concern in making projections and it has been assumed
that technology of pollution abatement will advance sufficiently
to allow the projections of consumption to be realized. Economic
activity ought to make man bette> vif. It is hoped that, in
some measure, this study of the timber economy will contribute

| to that end.

B A o

T —
- -

B B —




dOX-02JFO0w -2 FIw w0202 >

B R e e
|
% “
|
|




e ——————— s s s -

AGRICULTURE IN T H B

REGION'S ECONOMY

CHARACTERISTICS OF AGRICULTURE

Agriculture is an important industry in the economy of the
Columbia-North Pacific Region. 1In 1964 the value of agricultural
commodities produced exceeded $1.5 billion. About 60 percent ;
of the value was from crops and 40 percent from livestock and
poultry. The industry utilizes a significant proportion of the
region's land and water resources for producing a great variety
of agricultural commodities. About a third of the land area is in
farms, and extensive quantities of publicly owned land are
utilized by livestock for grazing. Of the 21 million acres of
cropland, about seven million acres were irrigated in 1966. In 1960,
approximately 156 thousand persons were employed in agriculture
and about eight percent (443 thousand) of the region's population
was classified as rural farm.

Farm and farm characteristics of the region and subregions
in 1964 are presented in table 24. 1In 1964 there were approx-
imately 117 thousand farms in the region. Since 1949 the
number decreased by nearly 56 thousand (over 30 percent). They
have also decreased in all subregions, however, the rates of
decline vary considerably between subregions. Generally, the
subregions west of the Cascades have experienced greater rates
of decline than those east of the Cascades. In Subregion 2,
which contains the Columbia Basin project, the decrease in
number of farms was only three percent.

-

From 1949 to 1964, land in farms increased from 52 million
acres to about 57 million acres. Subregions west of the
Cascades experienced a decline of land in farms, while those east
of the Cascades generally had an expansion of acreage of land
in farms.

K

EES

-

The average size of farm in the region was about 482 acres
! in 1964. This was an increase of about 180 ac.es per farm from
1949. Average farm sizes range from as low as 71 acres in the
Puget Sound Subregion tc over 3,700 acres in the Closed Basin.
These size differentials are associated with the type of farming
enterprises in the respective subregions. The average size of
| farm has increased substantially in all subregions since 1949. !

The decrease in land in farms and decrease of farm numbers
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in those subregions west of the Cascades is associated with popu-
lation growth and industrial expansion, which has been considerably
greater in the western part of the region. In those subregions
east of the Cascades, resource developments (such as irrigation)
and other factors have caused acreages of land in farms to either
increase or, at least, to be restricted in their rate of decline.
Also, they have caused the rate of decline in the number of farms
to be less than that in the western part of the region. The number
of farms has been decreasing as the average size of farm has been
increasing. This has been associated with the necessity of
reducing costs per unit of production by the use of advanced
technologies, coupled with a declining return per unit of output.
Also, it allows farm enterprises to take greater advantage of
i economies in size of operation and maintain or increase total net
income.

The classification of farms by type are those used in the
Census of Agriculture, which is based on_a description of the major
source of income from farm sales. Thus, dairy farms are defined as
farms with 50 percent or more of the total value of farm sales from
dairy products. Miscellaneous and general farms are those receiving
their income from three or more sources and do not meet the criteria
! for any other type.

Over half of the farms in the region are classified as
general and miscellaneous. These farms are most numerous in the
subregions west of the Cascades, where the farm enterprises are
most diversified. Dairy farms are generally concentrated in
southern Idaho and in the subregions west of the Cascades. Livestock
farms are well distributed throughout all subregions. Vegetable and
poultry farms in the region are relative y small in number, but they
are concentrated in Subregions 3, 9, and 11. Over half of the field
crop farms are located in Subregion 4.

About 60 percent of the farms are commercial farms. In
general, all farms were classified as commercial if the value of
sales amounted to $2,500 or more, or if the operator was under
65 years of age and did not work off the farm more than 100 days,
or has nonfarm income greater than farm income. Noncommercial
(other) farms are those farms with less than $2,500 annual sales,
where the operator works off the farm more than 100 days, or has
nonfarm income greater than farm income. These are generally
part-time farms or farms on which the operator is retired. These
noncommercial farms comprise about &4 ~<rcent of all farms in the
region, and over 50 percent of all farms in Subregions 8, 9, 10,
and 11.

Over two-thirds of the farms in the region are owner
operated; part-owners operated 22 percent, and tenants operated
10 percent of =11 farm enterprises. The emplovment of farm managers !
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acounted for less than 1 percent of all farm operations. These
farm tenure relationships were somewhat similar throughout the
subregions.

AGRICULTURAL PRODUCTION

In 1964 the value of agricultural commodities produced in
the region exceeded $1.5 billion. About 60 percent of the value
was from crop production and 40 percent from the production of
livestock and livestock products and poultry and poultry products.
Many of the products grown are important in both national and
international markets. An additional $2.1 million of farm income
was derived from providing hunting, fishing, and other recreational
services.

Tables 25, 26, and 27 present the volume and value of major
agricultural commodities produced in the region and subregions.
Other studies have presented comprehensive and detailed historical
and current descriptive analyses of the geographical location and
quantities of production of agricultural commodities produced in
the Pacific Northwest (29) (46) (47) (48) (49) (50) (69). Consequently,
only a brief description is presented in this report.

Small grains (barley, corn, oats, rye, and wheat) are
produced throughout the region. Wheat is the major cereal and its
production is concentrated in the Columbia Basin area and south-
eastern Idaho. Oat production is not concentrated in any one part of
the region; however, the Willamette Subregion is the heaviest single
production area. Barley production is concentrated in the same
areas as wheat production, the Columbia Basin area and southeastern
Idaho. The most important corn growing areas are located in
Subregions 2, 3, 5, and 9. The production of small grains was over
6 million tons in the region in 1964 and its value over $322 million.
Small grains are the major source of agricultural income.
Subregions 2, 4, 6, and 7 are the major production areas.

Hay production is another major commodity produced and
source of agricultural income. Production of hay is not central-
ized in any subregion, but significant quantities are produced in
Subregions 1, 2, 4, and 5. The region produced 7.7 million tons
of hay in 1964, valued at over $166 million.

Other major crops grown, in terms of value, are fruits,
nuts, and berries. The value of these crops was over $152
million in the region in 1964. A large variety of deciduous
tree fruits, berries, and nuts are grown in relatively concen-
trated areas. Important crops grown are apples, pears, cherries,
strawberries, raspberries, walnuts, and filberts. The production
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of these commodities are concentrated in Subregions 2, 3, 7,
and 9.

Potatoes and sugar beets are also major crops. They
are generally grown on the irrigated lands in Subregions 2, 3,
4, and 5. Potato production amounted to 55 million hundred-
weight in the region in 1964 and its value was over $75 million.
Sugar beet production was over four and a half million tons
and its value about $53 million.

Miscellaneous crops (hops, mint, and forage seeds) are
grown principally in Subregion 9, but Subregions 3, 5, and 6
are also important. Hops and mint are grown mainly in the
Yakima and Willamette Subregions. The production of grass
and cover-crop seeds is most heavily concentrated in the
Willamette Subregion, with secondary concentration in Subregions
5 and 6. The value of production of these crops was about
$85 million in 1964.

Dry beans and peas are grown primarily in Subregions
4 and 6. Dry field peas are produced in a concentrated area
in southeastern Washington and the adjacent portion of Idaho e
north of the Snake River. Production of dry field peas is
centered in the Twin Falls area of southern Idaho (Subregion 4),
and the Columbia Basin project area (Subregion 2). 1In 1964,
about 6.8 million hundredweight of dry beans and peas were
produced and their value exceeded $34 million.

The production of livestock and livestock products and
poultry and poultry products is an important segment of the
agricultural economy of the region. The total value of this
production exceeded $600 million in 1964. Livestock and
livestock products accounted for $527 million, and poultry
and poultry products, $83 million.

The production of cattle and calves (beef and veal) is
distributed throughout the region. Beef cattle operations
fall into three categories; (1) range cattle ranching,

(2) farm beef production, and (3) cattle finishing or feedlot
enterprises. Cattle ranching is generally a large scale
enterprise, usually located in subregions east of the Cascades.
Farm beef production is generally combined with other farm
enterprises throughout the region and feedlot enterprises are
commonly found in irrigated areas such as by the Snake River
and in the Yakima Valley. Beef and veal production in the
region was over 1.4 billion pounds in 1964 and its value

about $284 million.

Milk is a major livestock product. The production of




milk is concentrated in those areas of the region where popula-
tion is located (mainly west of the Cascades, and also in Sub-
regions 4 and 5). Over 4.5 billion pounds of milk was produced
in 1964. The value of milk production was about $198 million.

The production of lamb and mutton and pork in 1964 was
132 and 142 million pounds, respectively. The production
of these commodities occurred throughout the region. Subregions
4, 6, and 9 were the most important in the production of pork
and lamb and mutton.

The production of poultry and poultry products is concen-
trated in those subregions west of the Cascades. Eggs and
broilers are the most important products, but turkeys and farm
chickens are significant in some subregions. The total value
of output from poultry and poultry products in 1964 was about
$83 million. The value of egg production was about $51 million,
and broilers, $21 million.

The projected future levels of agricultural production
for the region and subregions relies heavily upon the National-
Regional Program of Economic Analysis and Projections of the
Economic Research Service for the Water Resources Council (64).
The national program provided estimates of requirements for
food and fiber for the United States. These estimates were
essential because many of the agricultural commodities produced
in the region are exported to national and international
markets, as well as being consumed within the region. Also,
regional projections of agricultural production were made for
these same commodities by the national program.

Certain assumptions relating to the future economy and
its structure were made in the national program. These

p assumptions of basic economic indicators provided the framework
: within which the projections were developed and are common to
> all sections of this report. The agricultural projections

consider, implicitly or explicitly, important factors which

will shape the growth and development in agriculture. Several
important factors that affect the future agricultural economy
were explicitly considered in developing the national projections
of food and fiber. These are as follows:

(1) Population growth;
(2) Rising per capita income, changes in consumer tastes
and their influence on per capita use of agricultural

commodities;

(3) Industrial and other uses of agricultural commodities;
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(4) Livestock feeding efficiencies and composition of
the feed ration; and

(5) The foreign market for agricultural products.

The national projections of production requirements,
presented in table 28, represent an agricultural economy where
agricultural production is in balance with estimated future
demand. A detailed discussion of the assumptions and procedures

used in the national program is reported in several other
studies (64)(67).

In developing the regional projections, primary emphasis
was placed on the examination and extrapolation of past trends
in production patterns in the region relative to the nation.

These historical relationships were projected to 1980, with
only minor modifications beyond that period. For those
commodities for which national projections were not developed
(such as berries, hops, mints, forage seeds), the major factors
considered in developing the projections were historical trends
in production and national population growth. In general,

the historical production patterns indicated an increasing
relative share of national production. This is reflected in
the regional projections up to the year 1980. The procedures
used for developing the subregional projections were similar

to those used for the region. The major factors considered
were historical production in each subregion relative to the
region, production trends, population growth and, to the extent
possible, the availability of resources for agricultural
production.

The projected values and volumes of production of major
crops and livestock commodities for the Columbia-North Pacific
Region and the 12 subregions are presented in tables 29 and 30.
The value (in constant dollars) and volume of all agricultural
commodities is projected to increase about two and a half
times by 2020. The production of &ll crops will increase by
160 percent and all livestock by 131 percent. By 2020 the
value of all crops produced will represent about 64 percent of
the total value of production, and livestock and poultry,

36 percent. The major increases will be in those commodities
such as sugar beets, potatoes, vegetables, fruits, nuts and
berries, beef and veal, eggs and broilers. These regional

projections reflect the changing national requirements for food
and fiber. The projected increases of agricultural production
vary between the subregions, ranging from an increase of over
200 percent in Subregion 2 to less than 100 percent in other
subregions, such as 10 and 12.
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Table 30 - Projections of Production of Major Agricultural Commodity Groups,
1980, 2000, and 2020, Columbia-North Pacific Region and Subregions
Projections 2/
1/ Index Numbers 1964=100
Subregion Commodity Groups — 1980 2000 2020
1 All Crops, Livestock & Poultry 145 180 226
E All Crops 161 190 231
4 Field Crops 164 193 233
Other 116 155 203
All Livestock & Poultry 27 168 220
| Livestock & Products 125 166 216
Poultry & Products 4 189 245
|
' | 2 All Crops, livestock & Poultry 193 246 315
y
8 All Crops 198 250 319
E Field Crops 185 216 260
Other 217 301 506
All Livestock & Poultry 171 22 295
Livestock & Products 172 22 298
Poultry & Products 103 136 175
3 All Crops, Livestock & Poultry 149 199 255
" All Crops 150 201 257
G Field Crops 168 204 205
Other 147 200 267
i All Livestock & Poultry 144 150 249
? Livestock & Products “ 193 253
Poultry & Products 125 164 213
A All Crops, Livestock & Poultry 161 207 268
All Crops 167 213 z7
Field Crops 155 183 228
Other 187 259 349
E, All Livestock & Poultry 149 256
Livestock & Products 149 1 256
Poultry & Products 162 211 273
5 All Crops, Livestock & Poultry 168 219 285
5 All Crops 194 326
Fleld Crops 211 98
5 Other 182 147
] a All Livestock & Poultry 142 187 i
g Livestock & Products 140 185 241
h P Poultry & Products 174 22 qr
e 5 3 All Crops, Livestock & Poultry 129 153 182
. All Crops 130 149
Fleld Crops 129 146
Other 136 178
All Livestock & Poultry 127 168 220
Livestock & Products 128 169 21
Poultry & Products 109 142 183
7 All Crops, Livestock & Poultry 143 178 230
All Crops 146 177 22
Fteld Crops 140 162 05
Other 163 218 2
¥ All Livestock & Poultry it 181 23
Livestock & Products 140 185
o Poultry & Products a6 126
e
e
d
f
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Table 30 - Projections of Production of Major Agricultural Commodity Groups,
1980, 2000, and 2020, Columbia~North Pacific Regicn and Subregions--Con.

3 Projections 2/
- 1/ Index Numbers 1964=100
- Subregion Commodity Groups — 1980 2000 2020
{ 8 All Crops, Livestock & Poultry 125 162 210
i
d ) All Crops 134 167 213
Fteld Crops 110 126 151
i Other 161 a7 284
|
All Livestock & Poultrey 122 160 209
Livestock & Products 116 150 195
Poultry & Products 1 187 243
ko 9 All Crops, Livestock & Poultry 151 196 252
1 All Crops 155 201 258
Fteld Crops 151 175 210
: Other 156 208 270
All Livestock & Poultry 143 187 243
Livestock & Products 135 178 231
4 Poultry & Products 157 205 266
10 All Crops, Livestock & Poultry 115 151 198
? All Crops 148 197 260
3 Field Crops 116 “3 184
¢ Other 162 22) 294
All Livestock & Poultry 102 134 174
4 Livestock & Products 105 138 180
Poultry & Products 71 93 120
11 All Crops, Livestock & Poultry 122 160 207
All
All Crops 136 178 28
Field Crops & 58 7
3 Other 174 229 292
All Livestock & Poultry 19 156 202
. Livestock & Products 115 151 195
- ultry & Products 129 169 219
J 12 All Crops, Livestock & Poultry 118 150 190
A All Crops 131 156 187
; * Fleld Crops 131 156 187
s
Other == =
. 4
B ” All Livestock & Poultry 110 146 192
. Livestock & Products 11 146 190
i Poultry & Products - - —-
'; ¥ C-NP All Crops, Livestock & Poultry 152 194 249
. E
¥ All Crops 164 205 260
B . Fleld Crops 155 181 18
Other 122 235 11
1
4 All Livestock & Poultry
2 Livestock § Products
,13 Poultry & Products
b —— — —— e
i 1/ Ttes c u each commod RTfoup are as
L Field crops = small grains, hav, dry beans 4
€ Other crops = sugar beets, potatves, vegetables, fruits, nuts, berries, and
! miscellaneous crops
3 Livestock & products = beef and veal, pork, lamb and mutton, and mtlk "
£ Poultry & products = hroilers, turkeys, farm chickens, and eggs 1
2/ Projections are indexes of physical volumes weighted by prices, 1964 = 100 .
g
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CROP YIELDS

The adoption of modern technology and resource developments
has been responsible for a rapid increase of yields for many
crops grown in the region. Forms which technology has taken
include improved crop varieties, better methods for control of
weeds and insects, improved water supply and management of
land and water resources, higher levels of fertilization,
improved harvesting and marketing facilities, and other improve-
ments. The development and adoption of these improvements
had been made possible by research, extension, educatien,
and technical services available from institutions and agencies,
as well as the increased availability of capital. The growth
of irrigation is another significant factor affecting crop
yields. In 1944 the Census of Agriculture estimated that
irrigated land amounted to about 3.5 million acres in the region.
In 1964, 5.6 million acres were irrigated. In addition, other
land measures and watershed protection measures, such as
drainage, have had an influence on increased yields.

To aid in the identification of future problems and the
determination of the need for land and water resources, i
projections of crop yields were developed for the region. The 3
projections are presented in table 31 and are based on a
cooperative study with the state Agricultural Experiment Stations.

Each state Experiment Station was provided with common
assumptions to specify the conditions under which the projections
were estimated. The projections were to reflect the actual
level of performance at an average level of management, and
not such performance levels as might be expected from controlled
plot and above average levels of management. The specific
guideline assumptions are as follows:

e dns i i

1. General economic stability will prevai' during the
projection period. No major war or economic recession will %
occur and a high level of economic activity and nearly full
employment will be maintained. This does not rule out periodic
cyclical adjustments in economic activities.

2. Government programs are expected to exist during the
projection period; however, market forces will be assumed to
be the dominant factor in the allocation of resources. This
implies a gradual decrease in production restraints and greater
market influence during the projection period.

3. Government programs in extension and research will
continue at present levels.

4. Marketing and transportation facilities will be
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adequate to handle agricultural production.

5. Current normal price relationships among inputs, and
between inputs and outputs, will continue throughout the
projection period.

6. Credit availability, tenure arrangements, zoning, and
taxation policies will not interfere with agricultural adjust-
ments, including farm consolidation or adaptation of new
technologies.

7. Fertilizer and livestock feeds of needed types and in
sufficient quantities will be available at current normal
prices.

8. Assuming existing cropping patterns and level of
resource developments, disregard the effects on productivity
of additional resource developments or changing cropping
patterns.

In addition to the assumptions, the Experiment Stations
were provided with time-series analysis of crop yields for the
years 1939-1963 and 1949-1966, from Statistical Reporting
Service data, and historical crop yields from selected Bureau
of Reclamation projects as a statistical aid to the effort.

A wide variety of factors will affect the projected
increases of crop yields. Gains in crop yields per acre will
generally result from the following major factors:

1. Improvements in the average level of management. The
average level of management for the projection periods will be
at a higher level than that existing during the base year.

2. Conservation and improvement of the soil resource
through continued and more widespread land treatment measures
which prevent soil loss, conserve moisture, and prevent crop
damage.

3. Improved varieties of crop strains.

4. Improved tillage methods, rate and date of seeding,
seed treatment, and cultivation will be more widely adopted.

5. Insecticide and herbicide improvement, management and
use has great potential for improved yields.

6. Greater use of fertilizer and improved types of
fertilizer.
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Table 31 - Projections of Weighted Yields for Crops
in the Columbia-North Pacific Region

Projections

Irrigated or Index Numbers 1964=100

Crop Non-Irrigated 1980 2000 2020

Barley I 134 158 186
Barley NI 118 141 162
Corn for Grain I 107 128 147
Corn for Grain NI 105 115 115
Winter Wheat 1 133 182 215
Winter Wheat NI 121 145 163
Spring Wheat I 160 186 236
Spring Wheat NI 131 155 174
Oats I 126 189 231
Oats NI 109 126 141
Small Grains Cut for Hay 1 101 104 107
Small Grains Cut for Hay NI 98 107 115
Corn Silage ) 101 127 164
Corn Silage NI 149 133 138
Alfalfa Hay 1 127 156 186
Alfalfa Hay NI 128 147 164
All Other Hay I 143 165 219
All Other Hay NI 155 176 198
Dry Beans 1/ I 130 152 172
Dry Peas 17 I 140 163 187
Dry Peas NI 112 128 143
Potatoes I 142 171 192
Sugar Beets 1 132 146 159
Hops 1 127 150 )17
Mint Crops 1 140 168 201
Forage Seed Crops 2/ 3/ 104 132 157
Snap Beans 3/ 145 218 256
Sweet, Green Peas 2/ 3/ 150 205 251
Sweet Corn I 180 244 304
Strawberries I 191 280 413
Strawberries NI 101 91 91
Rye 3f 183 216 248
Onions 3/ 125 143 166
Apples I 195 296 374
Apples NI 211 318 398
Pears I 173 285 421
Pears NI 174 259 388
Sweet Cherries I 254 328 532
Grapes I 149 164 180
Prunes 1 149 211 332
Prunes NI 165 180 175
Peaches 1 167 219 271
Peaches NI 157 171 214
Apricots 1 154 170 212
Apricots NI 152 166 207
Filberts 2/ 1 200 296 394
Walnuts 2/ I 43 86 143

1/ U’r'vg];ni excluded,
2/ ldaho excluded.
3/ Includes both irrigated and non-irrigated acreage and production.
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7. Greater effort toward adoption of crops and management
systems for the natural environment.

8. Greater acceptance of water management practices,
improved land preparation, water supply, and timeliness of
irrigation will improve response of all crops on irrigated
land.

The projected trends in crop yields were not uniform for
every crop in each state, consequently, the state projections
were weighted by acreages of the crops in each state to develop
a weighted average yield for the region. These projections of
weighted crop yields for the region are presented in table 31
as indices. The indices for the region can be used for developing
subregional, or other geographical area, projections by being
applied to the absolute levels of yield in those areas. The
indices reflect a considerable degree of difference between
crops, and for crops grown on both irrigated and nonirrigated
land.

LAND RESOURCES AND USE

The data concerning land uses in this section of the report
are based on the hydrologic drainage areas of the subregions
and region, and not on the county boundary approximations as
all the other economic data.

About 21 million acres of land are currently classified
as cropland, of which approximately seven million acres are
irrigated (table 32). Cropland comprises less than 12
percent of the total land area of the region. Forest land, on
the other hand, accounts for nearly 50 percent of the land area
of the region. Rangeland, in 1966, was nearly 59 million acres,
or approximately 34 percent of the total land area. Other land
(urban~industrial areas, farmsteads, airports and other areas)
utilizes over eight million acres of the region. Each of
these major land uses have different proportional relationships
to the total land area in the subregions. A detailed discussion
of these relationships is found in other study appendices (48)
(49) (50) . Also, detailed discussions and data concerning
cropping patterns for irrigated and nonirrigated cropland is
presented in those appendices, as is more detailed information
on forest, range and other land uses.

Although cropland comprises less than 12 percent of the
total land area, additional extensive areas of land are available
in the region which are suitable for cultivation and crop
production (table 33). About 51 million acres of land are
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Table 32 - Major Uses of Land, Columbia-North Pacific
Region and Subregions, 1966

Subregion Cropland Forest Land Rangeland Other Land Total
(1,000 Acres)

< 1 1,552.1 18,242.1  1,698.1  1,327.1  22,819.4
2 3,308.8  5,652.1  4,583.9 536.0  14,080.8

3 686.3  1,508.9  1,534.8 121.4 3,851.4

4 3,781.3  4,296.9 13,555.8  1,047.8  22,681.8

5 1,628.9  4,190.5 16,838.7 739.4  23,397.5

? 6 3,077.8 13,537.1  5,041.8 714.5  22,371.2
7 3,570.6  8,328.3  6,358.1 565.2  18,822.2

8 201.1  2,665.0 67.9 258.6 3,192.6

9 1,456.1. = 5,272.0 58.8 815.9 7,602.8

10 584.8  13,828.6 168.6 472.2  15,054.2

¥ 11 591.0  6,429.0 105.0  1,321.6 8,446.6

- 12 365.0  1,893.0  8,733.1 403.7  11,394.8
C-NP 20,803.8  85,843.5 58,744.6  8,323.4 173,715.3

Source: Appendix IV, Land and Mineral Resource, Columbia-
North Pacific Framework Study.




Table 33 - Acreages of Land Suitable for Crop Production by
Capability Class, 1966, Columbia-North Pacific
Region and Subregions

Capability Class
i Subregion I BE LEE IV Total

: (1,000 Acres)
| 3 1.0 415.1 1,135.6  3,003.0  4,554.7
2 69.1 500.0 2,518.0 1,503.1  4,590.2
3 51.8 255.3 330.6 425.2  1,062.9
5 4 — 569.2  2,233.4 1,124.2  3,926.8
f 5 43.6 478.3 857.0 489.6  1,868.5
6 3.0 424.1  2,497.4 933.4  3,857.9
: 7 20.0 555.8 1,974.2 3,037.5 5,587.5
i 8 11.6 217.0 434.7 466.7 1,130.0
{ 9 171.5 906. 2 851.9 872.2 2,801.8
é : s 10 1.8 602.5 843.6 2,119.1  3,567.0
%f - 11 -— 315.0 521.0 1,231.0 2,067.0
£ 12 -— 94,5 510.0 545.0  1,149.5

}' C-NP 373.4 5,333.0 14,707.4 15,750.0 36,163.8L/

1/ About 15 million acres of desert land in capability class VI

| are also potentially suitable for cropland when irrigated.

; Source: Appendix VIII, Land Measures and Watershed Protection,
Columbia-North Pacific Framework Study.




suitable for crop production, which permits considerable oppor-
tunity for expansion of agricultural production if needed.

The projections of major uses of land are presented in
table 34. Projections of the total land areas for each subregion
were made by the Soil Conservation Service and were based upon
the estimated changes in total water area for each time period
by subregion, with the regional estimate being the sum of the
subregional projections. The decrease in total land area by
2020 is about one-half of one percent.

Projections of cropland acres were based on several sources
and factors. Historical trends of cropland for each subregion
and “the region were analyzed from Census of Agriculture data.
Secondly, projections of irrigated cropland and nonirrigated
cropland harvested for each subregion were obtained and
analyzed from Appendix IX, Irrigation. Also, the historical
relationship between irrigated cropland and total nonirrigated
cropland, and nonirrigated cropland harvested and total non-
irrigated cropland were examined. The projections of irrigated
cropland had been related to the projections of agricultural
production and crop yields in the Irrigation appendix. Based
on the Projections of irrigated land and the nonirrigated
cropland harvested, and their historical relationships to total
cropland, projections for total cropland were determined for
each subregion and summed to the region total.

The projected increase of total cropland in the region is
about four percent by 2020 (less than a million acres). In
general, cropland acreages in those subregions east of the
Cascades will be increasing. Those subregions west of the
Cascades will experience a decrease in cropland acreages as
urban and industrial expansion occurs. Projected changes in
the subregions are consistent with the past trends.

Projections of forest land were determined by estimating
the losses or gains of forest land to or from the other major
uses of land by the Forest Service. Forest land is projected
to decline from about 86 million acres in 1966 to 84 million
acres in 2020 (slightly over two percent). Nearly all subregions
will experience a loss of acreages of forest land.

Other land is comprised of four distinct classifications
for the purpose of comprehensive study; (1) barren land,
(2) roads and railroads, (3) emall waters, and (4) miscellaneous.
The latter classification, miscellaneous, includes urban-
industrial areas, farmsteads, airports and other areas. Pro-
jected changes in other land were derived from an analysis of
areas and population in urban places. Regression analysis was
used to relate population to acreages in urban areas. Also,
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several other studies provided additional information which was
used in developing and evaluating the projections (59). Inform-
ation from the Type 2 Willamette and Puget Sound Comprehensive
River Basin Studies was utilized after making adjustments for
different definitions of land uses and other criteria. The
losses of forest lands to other land was also accounted for
explicitly.

The projections of acres classified as other land increased
from about 8.3 million acres in 1966 to 10.5 million in 2020.
This is nearly a 26 percent increase. Those subregions west
of the Cascades will have the largest increases in the other
land category because of the greater expansion of population
and industry.

Rangeland was determined as a residual after the pro-
jections of cropland, forest land, other land, and total land
were derived. Generally, acreages of rangeland will decrease
in nearly all the subregions and the region. Rangeland will
decrease from about 58.7 million acres in 1966 to about 56.5
million acres (four percent) in 2020 in the region.

EMPLOYMENT

Agricultural employment decreased from 18 percent of total
employment in the region in 1940 to about seven percent in 1960.

Employment in agriculture has exhibit ubstantial decreases
since 1940, while accompanied by significant increases in
agricultural output. Agricultural emplovment decreased by

approximately 30 percent from 1940 to 1960 (221 thousand to

156 thousand). However, the rate of declinc was much greater
during the 1950-1960 decade when employment dropped from 210
thousand to 156 thousand, according to the Census of Population.
In agriculture, an increasing total output has Heen achieved by
rapid increases in labor productivity and a substitution for
farm-based inputs of materials and services purchased from
other than farm sources. Greater labor efficiency has been
accomplished in part by greater specialization, increased
mechanization, and adoption of improved practices, which is
indicated by the increase of inputs purchased by farmers from
nonfarm sources.

Every subregion in the Columbia-North Pacific Region has
experienced a decline in agricultural employment since 1940.
Some subregions, such as 1 and 9, have experienced substantial
decreases.

Projections of agricultural employment for the nation and
water resources regions were developed in the national program.
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Regional projections of agricultural employment indicate that
there will continue to be substantial decreases. By 2020,
employment in agriculture will decline to about 90 thousand
employees and will be only about two percent of total employment
in the region (table 35). Projections of agricultural employment
for the subregions are all declining. These projections are
based on past trends in agricultural employment and the relation-
ships between projected changes in agricultural output and
worker productivity. They assume that there will be increases

in the number of full-time employees as under-employed farmers
move out of agriculture, and also, decreases in seasonal part-
time employees.

FARM POPULATION

As in the nation, the Columbia-North Pacific Region h--
experienced a substantial decrease in the rural farm population.
National and regional trends indicate that while the rural
farm population was declining, total population was increasing.
Thus, about 23 percent of the total population was classified
as rural farm in 1940 but by 1960 only seven to eight percent
were so classified in the nation and region. Associated with
these changes, the nonfarm (urban and rural nonfarm) population
comprised about 77 percent of total population in 1940 and
increased to about 93 percent by 1960 in both the nation and
region.

Table 36 presents the population characteristics for all
subregions and the region for 1960, with projections for %980,
2000, and 2020.

Projections of total population for the region and subregions
are from the Office of Business Economics study, prepared for
Water Resources Council (67). The projections of the farg
population for each subregion were based on several types of
analysis. Historical trends of the nonfarm population for
the period 1940 to 1960 were extended as projections from
Census of Population data. Projections of the nonfarm population
were then subtracted from total population to estimate the farm
population. The rural farm estimates were then analyzed with
respect to trends in farm numbers and farm employment.

Based on these factors, the rural farm population for the
region was projected to decline from 443 thousand persons in
1960 to about 185 thousand in 2020. The rural farm population
in 2020 will comprise only about one and a half percent of the
total population. The nonfarm population (urban and rural
nonfarm) will increase from about 93 percent of total population




. Table 35 ~ Agricultural Employment 1960, with Projections for 1980,
{ 2000, and 2020, Columbia-North Pacific Region and Subregions
i Subregion 1960 1/ 1980 2000 2020
i (Thousands)
| 1 10.5 7.6 6.3 5.2
2 14.4 123 11.9 10. 4
3 1565 12.8 202 105
4 219 16.6 15453 12.8
| 5 179 1315 1258 14,1
i 6 10..2 T4 e 4.9
7 11.8 8.9 8.4 6.8
8 4.9 3.6 3.3 2.5
9 2157 1610 157 1l 2
10 8.1 7t 6.5 Sk
L ‘ 11 17.8 13.0 10.7 8.4
! : ; 12 Lk 1.0 .9 8
: C-NP 155.8 120.0 109.1 90.0

1/ Estimated from OBE and Census of Population.

1




3 N

Table 36 - Total Farm and Nonfarm Population, 1960 with Projections for
1980, 2000, and 2020, Columbia-North Pacific Region and Subregions

Population
Subregions Characteristic 1960 1/ 1980 2000 2020
(Thousands)

1 Total 563.7 699.1 897.1 1,140.4
Farm 36.3 23.3 19.7 15.5
Nonfarm 2/ 527.4 675.8 877.4 1,124.9
2 Total 193.5 253.0 334.0 431.3
Farm 35.7 24.5 20.6 16.2
Nonfarm 157.8 228.5 313.4 415.1
3 Total 227.6 280.7 355.2 443.7
Farm 32.6 23.2 19.0 15.4
Nonfarm 195.0 257.4 336.2 428.3
4 Total 277.2 350.9 450.5 576.0
Farm 69.4 51.2 43.0 35.2
Nonfarm 207.8 299.7 407.5 540.4
5 Total 252.5 328.7 430.4 553.5
Farm 47.9 30.1 25.5 20.0
Nonfarm 204.6 298.6 404.9 533.5
6 Total 155.9 193.5 234.6 274.3
Farm 26.6 18.4 15.0 117
Nonfarm 129.3 175.1 219.6 262.6
7 Total 198.7 251.4 321.9 4044
Farm 28.5 19.1 15.5 12.0
Nonfarm 170.2 232.3 306.4 392.4
8 Total 224.5 277.9 349.4 441.3
Farm 20.1 13.3 10.1 7-1
Nonfarm 204.4 264.6 339.3 434.2
9 Total 1,168.9 1,797.3 2,397.6 3,237.1
Farm 69.0 43.4 32.8 25.6
Nonfarm 1,099.9 1,683.9 2,364.8 3,211.5
10 Total 381.4 465.4 575.4 708.9
Farm 27.2 17.6 14.7 10.9
Nonfarm 354.2 447.8 560.7 698.0
11 Total 1,768.1 2,449.7 3,345.3 4,448.1
Farm 47.9 23.8 17.8 137
Nonfarm 1,720.2 2,425.9 3,327.5 4,434.4
12 Total 13.9 16.3 18.7 21.3
Farm 2+ 1.9 Yo 1.6
Nonfarr: 11.8 14.4 17.0 19.7
C-NP Total 5,426.1 7,293.9 9,710.1 12,680.3
Farm 443.3 .89.8 235.4 184.9
Nonfarm 4,982.8 7,004.1 9,474.7 12,495.4

1/ Census of Popula®ion, 1960.
2/ Sum of Urban and Rural-Nonfarm population.
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in 1960, to about 98 percent in 2020. All subregions will
experience declining farm populations in the future, especially
those subregions west of the Cascades where population growth
and industrial expansion is the greatest.

SUMMARY

Agriculture is an important industry in the region. 1In
1964 the value of agricultural production exceeded $1.5 billion
and over 150,000 persons were employed in agriculture. About
60 percent of the value was from crops and 40 percent from
livestock and poultry. The industry utilizes a significant
proportion of the region's land and water resources for producing
a great variety of agricultural commodities. Of the 21 million
acres of cropland, about seven million acres are irrigated (49).
Rangeland and forest land are also utilized by the livestock
industry.

Agriculture is expected to continue as an important
industry in the future, with output increasing nearly one and
a half times by the year 2020. The production of all crops
will increase by about 160 percent, and all livestock and
poultry, 131 percent. By 2020 the value of all crops produced
(in constant dollars) will represent about 64 percent (60
percent in 1964) of the total value of production, and livestock
and poultry, 36 percent (40 percent in 1964). Increases in
output by subregions will range from two to threefold by 2020.
Employment, on the other hand, will decrease substantially in
the region and subregions by 2020.

Projected increases in agricultural output will be
accompanied by changes in the structure of the agricultural
industry. Substitution of capital inputs for labor and land, as
well as shifts in the organization and use of resources, will
continue. Further reductions in the numbers of farms are in
prospect as smaller farms are consolidated into larger commercial
farms. Increased productivity per worker and per acre will be
influenced primarily by additional resource development, such as
irrigation and drainage, new technology, and more extensive
use of capital inputs.
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THE MINERAL INDUSTRY IN THE

REGION'S ECONOMY

INTRODUCTION

The Columbia-North Pacific Region contains a wealth of
mineral resources. The Coeur d'Alene mining district in northern
Idaho has produced mineral wealth exceeding $2 billion, mostly as
silver, lead, and zinc. The Butte mining district in southwestern
Montana has exceeded $3.8 billion in value of production, mostly
as copper. Very few mining districts in the world have reached a
total production of such proportions. Both of these districts
have produced continuously for the past 100 years and have
potential reserves to continue production for decades in the
future.

The total mineral production value in the region in 1965
was $388 million. In that year, Idaho mineral production was
valued at $105 million, Washington's was valued at $86 million,
and Oregon's was $81 million. In Montana for 1965, production
of copper, gold, silver, lead, and zinc, virtually all of which
were produced within the Columbia-North Pacific Region, was
$101 million.

An important segment of total mineral production is the
industrial mineral operations which are found in each of the 12
subregions. Production of sand and gravel, crushed rock, limestone,
pumice, expandable shale, brick and tile clay, and refractory clay
is often a local activity with the mine and the market in close
proximity. The construction industry is heavily dependent on
commodities such as sand and gravel and stone. Production of
these commodities in 1965 in the Columbia-North Pacific Region
totaled 103 million tons valued at $125 million.

Bituminous coal has been produced in significant quantities
in the past; however, Diesel fuels, hydroelectric power and
natural gas have, to a major extent, displaced coal as a
source of energy in the region. Mining of coal has shown a
declining trend over the past several decades. A potential
for coal production exists in the future as a fuel source for
coal-fired, steam-electric-generating plants.

Trend analysis and projections in this report have been bf
done in terms of constant dollar value using Bureau of Mines '
developed price deflators for various commodity groupings. The
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constant dollar series reduces the bias caused by price level
variations, thus showing more nearly the real change in the
annual value of mineral production. The annual totals were
constructed by summing the constant dollar value of several
mineral groups. These groups were converted to 1957-59
constant dollars by dividing the group current dollar value by
the appropriate group implicit price deflator.

METALS

Mines in the region, particularly those in Idaho and
Montana, have supplied important portions of the U. S. base-
metal output. Montana, the leading copper~producing state
from 1887 to 1907, has generally ranked among the top three
states in copper output with a cumulative total of over eight
million tons, mostly from the Butte mining district. Montana
also was the leading zinc-producing state in five post-World
War II years. In 14 of 20 postwar years, Idaho ranked either
first or second in zinc output among the states and ranked
second to Missouri in lead output during all but five years
since 1907.

Nearly all of the known base-metal and silver reserves
and resources in the region are in the areas that have supplied
most of the production of these metals to date. The Coeur
d'Alene mining region of Shoshone County, Idaho, contains the
largest lead ore reserves, while northeastern Washington hosts
the biggest zinc deposits, and most copper ore exists in the
Butte district. Idaho has substantial quantities of silver
ore, but large amounts of silver are contained in base-metal
ores in the Butte district. Known Oregon deposits contain
only small quantities of copper, lead, zinc, and silver.
Vast tonnages of submarginal lead and zinc are inferred to
exist in northeastern Washington with lesser quantities in
Idaho and Montana. The Cascade Mountains of Washington contain
sizable deposits of low-grade copper ore which may be profitably
extracted in the future. The average gold and silver content
of most Pacific Northwest base-metal deposits is small, with
the exception of silver in Idaho lead-zinc ores, but the overall
total is significant because of the large tonnages of ore
involved. The silver content of many Coeur d'Alene district
base-metal ores ranges up to 20 ounces per ton. At many deposits
in the region, by-product recovery is important to the profit-
ability of the operation.
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NONMETALS

Nonmetallic mineral commodities have been produced in
substantial quantities in the region. Total value of nonmetal
commodities produced from 1948 through 1965 has exceeded $2
billion. Sand and gravel and stone output has accounted for
a major portion of this total ($1.2 billion). Other major
nonmetal commodities produced over the base period were cement,
clays, lime, magnesite, olivine, phosphate rock and vermiculite.
The aforementioned nine major nonmetal commodities, over the
base period 1948-65, have accounted for over 97 percent of the
total nonmetal production value for the region. The share that
these nine commodities have contributed to the nonmetal total
has ranged from 95 to 99 percent annually.

Sand and gravel is a ubiquitous material in the region;
however, only deposits near urban markets or convenient to con-
struction projects are generally developed or considered of economic
value. The total supply of sand and gravel is virtually inexhaust-
ible; however, some problems arise locally due to the increasing
competition of other land uses, particularly in and near urban
centers.

Dimension stone and crushed stone are the principal stone
products in the region. Dimension stone is used for buildings,
fireplaces, and other construction; its production is of minor
economic importance as the market is small and irregular.

Crushed stone is produced in large quantities from many
varieties of raw material such as limestone, basalt, ultramafic
and granitic intrusive rocks, sandstone, quartzite, and other
sedimentary and metamorphic rocks. Principal uses for crushed
stone are for concrete aggregate, road surfacing, and railroad
ballast. Most of the roadstone is produced from small roadside
quarries used intermittently when there is local need for the
material. Numerous stone quarries are situated near urban
centers where there is a large and continuous need for aggregate.
Limestone has many uses in addition to that of aggregates or
roadstone. These other uses depend on the purity of the deposit.
Limestone is quarried in Montana for metallurgical use and
manufacture of lime. In Idaho it is quarried for cement, lime,
pulp and paper manufacture, sugar refining, metallurgical and
agricultural use.

Clay occurs widely over the region. Its physical and
mineralogical character largely determines its use. Common clays
are the most widely distributed and are mined in numerous places
(generally near urban centers or areas of denser population
and industry), for manufacturing common brick and tile. The
higher grade refractory-type clays and high-alumina clays, which
are much more valuable and are found in more limited areas, s
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occur in Latah County, northern Idaho (where a plant at Troy

is producing firebrick and refractories, and a plant at Bovill
produces paper-filler-grade clay); near Spokane; and near
Seattle, where intermediate to high heat duty refractories

are produced. Deposits of refractory-grade clays are well

known in Cowlitz and Lewis Counties, Washington, and in Marion,
Washington, and Lane Counties, Oregon, but very little production
has come from these areas in the past.

Phosphate rock production is of major importance to the
economy of Montana and Idaho. It is used in manufacture of
phosphate fertilizers, elemental phosphorus, and some minor
products. Phosphate rock is mined north of Garrison in Powell
County and near Maxville, Granite County, in Montana. A plant
produces elemental phosphorus in Silver Bow County from raw
material from outside the region. Bingham, Caribou, and Bannock
Counties in southeastern Idaho are the cencer of western
phosphate resources and production. Fertilizer and elemental
phosphorus plants are located at Pocatello and Soda Springs.

Vermiculite is mined at a large open-pit mine near Libby,
Montana. This mine is the principal source of this material
in the United States. Resources are extensive, and an increase
in future production is anticipated.

Fluorspar is mined from deposits near Darby, Montana. The
mine has been producing since 1952, and reserves are sufficient
for several more years at the present rate.

Barite is produced near Greenough, Muntana. Production is
limited by available markets.

Garnet comes from placer deposits ir Benewah County, Idaho.
Production is limited mainly by available markets. Resources
are adequate for many years of future production.

The olivine production in the region comes from Skagit and
Whatcom Counties, Washington. This is one of the largest
deposits known in the nation. Reserves arz sufficient for many
years at the present production rate.

Pumice and volcanic cinders are present in many areas of
southeastern Idaho, in Washington, and Oregon. The resources are
virtually inexhaustible. Production is limited by presently
available markets.
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MINERAL FUELS

The predominant coal reserves of the region are in
western Washington; coal reserves remaining in Washington are
estimated to be 6.2 billion tons. Approximately 150 million
tons of coal has been produced from mines in the state; in 1965
production was 55,000 tons. Interest in coal has been revived
in recent years based on plans for coal-fired thermal-electric
plants to supplement the present hydroelectric generating
capacity. Most of the known coal reserves are in King, Kittitas,
Pierce, Lewis, and Cowlitz Counties, Washington. Oregon has
some formerly productive coal fields, but there has been no
production in recent years. Most of the coal reserves of
the state are in the Coos Bay area of southwestern Oregon.

There are no producing oil or gas fields in the Columbia-
North Pacific Region. There has been considerable exploratory
drilling. Some gas and a few oil shows have been discovered but,
to date, none have proved economic.

PROJECTIONS
Metals

The copper, lead, and zinc industries of the Columbia-
North Pacific Region were reviewed for the Bonneville Power
Administration (BPA) (33). In that study, production of copper,
lead, and zinc from Pacific Northwest mines was projected
through 1985 (table 37). Extensions of trends also were
made for smelter production for the period 1985-2010 (33).

Table 37 - Estimated Production of Copper, Lead, and Zinc, 1965,
with Projections to 1970, 1980, and 1985, Pacific Northwest

Year Copper Lead Zinc

(Tons of Recoverable Metal Content)

1965 2/ 120,000 195920 114,000
1970 2/ 146,000 85,000 137,000
1980 2/ 168,000 85,000 142,000
1985 = 178,000 85,000 145,000

1/ Bureau of Mines Minerals Yearbook.

2/ Knostman, Richard W., and Gary A. Kingston. Copper,
Lead, and Zinc Industries in the Pacific Northwest, report
prepared for Bonneville Power Administration, Portland,
Oregon, 1966.
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The review of the copper, lead, and zinc outlook for BPA
was based on economic and population projections which were
greater than those adopted as basic assumptions for the Columbia-
North Pacific study. The projections made for the copper, lead,
and zinc industry outlook in this report take into account the
lower economic and population projections, and the resulting
projections have been scaled downward accordingly.

Metal projections through 1980 are tied largely to the
copper, lead, and zinc industry outlook study done for BPA
and to a silver study by the Bureau of Mines. Copper, lead,
zinc, silver and gold production have accounted for over 90
percent of the metal output value in the region over the past
20 years. Therefore, the metals projections for the Columbia-
North Pacific Region were based mainly on projected values for
these commodities.

Projections of copper, lead, and zinc production for the
years 2000 and 2020 were made largely by extending trends pro-
jected for the period 1965-85. Silver projections beyond 1980
were based on increases projected for copper ore output from
which silver is recovered as a co-product. Also, an assumption
was made that no price change would be experienced in the outlook
period for gold. Any significant price change could alter the
outlook for this metal.

Metals produced over the past 18 years, other than base
and precious metals, were manganese, chromium, tungsten, mercury,
nickel, antimony, uranium, vanadium, cobalt, columbium-tantalum,
and rare earths. Production value has ranged from $8 million
toc $18 million over this period with peak production being
reached in 1956. Manganese has accounted for predominant
production value under the "other metals'" category. Nickel,
uranium, tungsten, antimony, and cobalt all have been produced
in significant amounts. In 1965, nickel, manganese, uranium,
vanadium, and mercury supplied the bulk of the '"other metals'
total.

Projections of metals production values for the Columbia-
North Pacific Region for target years 1980, 2000, and 2020
are shown in table 38.

Nonmetals

Markets for certain of the nonmetal commodities, such as
olivine, vermiculite, and phosphate rock, extend outside the
Columbia-North Pacific Region and, in certain instances, the
markets are national in scope. Markets for sand and gravel,
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Table 38 - Value of Mineral Production, 1965, with Projections to
1980, 2000, and 2020, Columbia-North Pacific Region

Mineral Group 1965 1/ 1980 2000 2020
(Thousand 1957-59 Dollars)
Metals 153,074 189,000 215,000 233,500
Nonmetals 200,086 226,200 326,700 442,500
Fuels 694 24,000 24,000 24,000
Total 353,854 439,200 565,700 700,000

1/ Bureau of Mines data.

stone, cement, lime, and clays are generally tied more closely
to regional development and regional markets.

The methods of projecting certain of the major commodities
are reviewed in the following sections. Projections in many
instances were based largely on production trends of the past
15 to 20 years.

Sand and Gravel and Stone

A leading mineral industry activity, both in terms of
quantity and value, in the region is the production of sand
and gravel and stone. Since 1948, production of these commod-
ities has totaled over one billion tons valued at over $1.2
billion. Production of these commodities over the past five
years has averaged 72 million tons and $99 million annually.
In 1965, output of these commodities totaled 103 million tons
valued at $127.6 million f.o.b. pit or quarry.

The projection of sand and gravel and stone production in

- the region was calculated from the relationship of the output

of these commodities with population of the region over the
base period of 1948-65. The least squares linear equation
which describes this relationship for this period is as follows:

y = -122.87 + 31.06(x)
r? = .89
where

y = sand and gravel and stone production, million tons, and
population of the Columbia-North Pacific Region, millions.

»
1]

The production data, whenever possible, were adjusted to
exclude tonnages of sand and gravel and stone required by the
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U. S. Army Corps of Engineers at dam projects and related
works in the area. These requirements were large and of a
periodic nature and introduced fluctuations in the output
total from year to year.

Assuming the population reaches the projected 7.3 million
by 1980, and that the relationship between aggregate production
and population continues as during the base period, production
of sand and gravel and stone would be 104 million tons annually.

Projecting aggregate production by the least squares
linear equation for target years 2000 and 2020 placed production
of these commodities at what was judged to be unrealistic annual
output totals. The rapid growth in the use of construction
aggregates is expected to modify as the region ages; therefore,
projections Zor the growth of sand and gravel and stone pro-
duction were arbitrarily reduced to correspond tc the anticipated
population growth in years subsequent to 1980. Even so, the
srojectecd tonnagec resulting from this extropelation probably
should be considered as high-range estimates.

Based on the projected population growth, output of
these commodities in the region would be approximately 138
million and 180 million tons in 2000 and 2020, respectively.
The projections beyond 1980 should be viewed as little more than
a point of reference. The demand will result primarily from
construction needs of an expanding population.

Cement

Continuing expansion is foreseen for cement consumption
as requirements increase to supply a growing population. Nearly .
one-half of the demand for cement nationally results from
residential construction; therefore, population growth should
continue to serve as a major factor. Highway construction
under the Federal-State highway program uses significant
quantities of cement and it is anticipated that highway building
will continue to require substantial quantities for this
purpose.

Cement consumption in the region could not be related to
total aggregate output because quantities of these materials
were used for road base, asphalt surfacing, railroad ballast,
and miscellaneous fill. A recent study forecasts cement con-
sumption for the Puacific Northwest at 1.8 barrels per capita
which results in a long-term growth rate of about 2.1 percent
annually through 1985 (52). Per capita consumption of cement
in the four Pacific Northwest states has averaged 1.82 barrels




for the period 1948-65. Based on past trends of per capita
consumption and the projected regional population, cement pro-
duction for the region was projected at an average annual growth
rate of approximately 1.5 percent for the outlook period.

Phosphate Rock

The phosphate rock mining and processing industry of the
Pacific Northwest was reviewed for BPA in 1964 (53). In this
report, production of phosphate rock by producers in the Western
States was projected to be 7.2 million long tons by 1980,

16.2 million tons by 2000, and 24.0 million tons in 2010.

Production of phosphate rock in the Columbia-North Pacific
Region has trended well with the Western States production;
consequently, projections for the region production were made
based on the outlook for Western States industry for the years
1980, 2000, and 2010. Projections to 2020 were made by extending
the trend projected for the decade 2000 to 2010.

Vermiculite

The consumption of vermiculite will be influenced largely
by the volume of future residential and public building
activities. The trend in construction design is toward the
greater use of lightweight concrete aggregate, and consumption
of vermiculite is expected to increase for this use as well as
for the use of vermiculite as masonry fill. Vermiculite for
acoustical and fireproofing purposes, pipe covering, and
horticultural use is expected to maintain a gradual increase.
Vermiculite produced in Montana goes to national markets;
therefore, growth was tied largely to population growth
projections for the United States during the outlook period.
Crude vermiculite produced in Montana has been showing a
moderate upward trend over the past decade. A continuation
of this trend was projected for the outlook period resulting
from the construction requirements of an expanding population.

Lime

Primary lime production in the region was projected based
on anticipated increased lime consumption in the area. Long-
term annual growth rate for production of primary lime was
projected at a rate of approximately 2.3 percent.

Lime consumption (primary open-market) in the region was
projected on the basis of past trends in per capita consumption.
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Per capita use, based on a time-series trend, would increase

from 54 pounds in 1965 to 67 pounds by 1980. Based on population
projections for the Columbia-North Pacific Region and the per
capita trend forecast, annual primary open-market lime con-
sumption in the region by 1980 would be 244,000 tons.

Clays

Clay production was projected on the basis of a time-
series linear trend. The value of total clays produced in
the Columbia-North Pacific Region was projected to increase
at an average annual rate of approximately 1.3 percent
through 1980. The growth rate was projected to be somewhat
lower after 1980.

Other Nonmetal Commodities

In addition to the foregoing major nonmetal commodities
produced in the region, each year there are produced significant
quantities of barite, natural carbon dioxide, diatomite,
fluorspar, garnet, grinding pebbles, perlite, pumice, and
soapstone. The value of these commodities produced in 1965
totaled $3.3 million, about two percent of the total value of
nonmetallic mineral production. The value of these commodities
over the base period 1948-65 has ranged from $1.6 million to
$5.2 million and, percentagewise, these commodities have
accounted for one to five percent of the total value of non-
metal mineral production.

Diatomite, garnet, fluorspar, perlite, and pumice have
accounted for the major portion of the other nonmetal category
total over the past two decades. Reserves of diatomite, garnet,
and perlite are significant and the potential for increased
production of these commodities over the outlook period appears
favorable.

Projection for the "other nonmetals' category was made
on the relationship between this group of commodities and the
other major nonmetals over the past 18 years.

Projected nonmetal mineral production values for target
years 1980, 2000, and 2020 are shown in table 38.
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Fuels

Bituminous Coal

Mining of coal began in the Columbia-North Pacific Region
over 100 years ago but the industry achieved major importance
only in the state of Washington.

Bituminous coal occurrences are known in Teton, Bonneville,
Fremont, and Clark Counties in Idaho; however, production of
coal in Idaho has been small because of competition of higher
rank coal from neighboring states and high-cost mining caused
by deformation of the coal beds (71).

There are no official records of commercial bituminous
coal production from known deposits in western Montana; however,
coal has been mined on a small scale to supply local demand
from time to time.

The potential for the coal mining industry in the Pacific
Northwest was reviewed for BPA in 1965 (52). From the con-
clusions reached in this study, it appears that the best
potential for Pacific Northwest coal is as a fuel for generating
electric energy at mine-mouth, steam-electric plants.

Projections for Pacific Northwest coal production, as
shown in the BPA report, are given in table 39.

Table 39 - Coal Production, 1965, with Projections to
1980, 2000, and 2010, Pacific Northwest

/ 1980 2/ 2000 2/ 2010
1965~ Maximum Minimum Maximum Minimum Maximum Minimum
(Thousand Tons)
35 11,465 100 40,285 - &7 4705 -

1/ Bureau of Mines data.

2/ Perry, Harry and others, and H. F. Jones, H. Zinder
& Associates, Engineers and Consultants, Coal, Report
prepared for Bonneville Power Administration, 1965,
pp. 176 and 192.

The coal requirements that were projected to be supplied
from mines in the Pacific Northwest (table 39) exhibit a wide
range between the maximum and the minimum for each of the
target years 1980, 2000, and 2010.
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Because most of the major hydroelectric sites in the Pacific
Northwest will be developed by 1975, it is anticipated that the
area will require at least one million kilowatts of new thermal
generation for energy purposes each year thereafter. This
means that the region will require at least one large steam
plant, nuclear or coal-fired, each year beginning in 1975 (70).

Because there is a lack of more precise estimates and
specific figures to project coal production, output from mines
in the region was arbitrarily projected at 50 percent of the
maximum shown in the above quoted report for the target year
1980 and approximately 15 percent for target years 2000 and 2020.
The value of fuels output in the region in constant dollars for
selected years for the period 1965-2020 is shown in table 38.

The projections were made on the basis of anticipated coal

requirements for the steam—electric generation plant under
construction near Centralia, Washington.

Petroleum and Natural Gas

Despite significant drilling and exploration efforts in
the past, no significant commercial discoveries of petroleum or
natural gas are known to have been made in the Columbia-North
Pacific Region.

The petroleum resources of the State of Montana occur
east of the Continental Divide beneath the Great Plains. This
area is outside the region.

The potential for petroleum and natural gas is impossible
to assess with any degree of accuracy at this time. Because
of the negative results of the discovery attempts to date,
no petroleum or natural gas output was projected over the out-
look period.

REVIEW BY SUBREGIONS

Table 40 reviews the mineral production trends in the 12
economic subregions of the Columbia-North Pacific Region.

Mineral production trends in terms of constant dollars
are shown for the individual subregions (table 40). Projections
for the various subregions were done largely by disaggregating
the overall Columbia~North Pacific projections shown in the
tables and reviewed in the foregoing sections. Subregional
shares of the region's future output was allocated largely on
the basis of the production value that a particuiar subregion
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has contributed to the overall region total during the past 15
to 20 years. Allocation was made by means of ratio and/or
regression analysis of the subregion and region data for the
base period 1948-65. When the resource potential did not
appear to be adequate to support the continuation of the past
trends or when development of a resource potential appeared
underway or imminent, the individual commodity projections were
tied to other variables, such as expected population growth,

or to other studies done previously on a commodity, regional,
or national basis.

The aggregated grouping of all metals, nonmetals, and fuels
was used in projecting the subregional mineral production values.

EMPLOYMENT IN MINING

Trends and projections for employment in mining in the
Columbia-North Pacific Region and for the 12 economic subregions
of the area are given in table 4].

Estimates of average employment in mining were made on
the basis of trends in mineral production value per employee
during the period 1940-60, based on three points in time: 1940,
1950, and 1960. Projections of employment were made by dividing
the projected value of mineral production in constant dollar
terms by the projected value of output per employee in constant
dollars, consistent with productivity trends of the past 20
years.

Attempts to account for productivity increases over the
base period by subregion introduced biases because of the
different base from which employment figures are derived as
opposed to the mineral production values as measured by the
Bureau of Mines. Cement and lime add significantly to the
Bureau's mineral production values; however, employment data for
these industries are reported under the manufacturing class-
ification. This factor has become increasingly significant in
recent years as greater tonnages of limestone have been imported
and used for raw material at cement and lime plants in the
Pacific Northwest., Also, considerable employment engaged in
producing sand and gravel is classified under the ready-mixed
concrete category of Standard Industrial Classification Group 32,
Stone, Clay, and Glass Products. In 1965, over 3,500 employees
were reported under the ready-mixed concrete category in Oregon
and Washington.

Mining employment for the region was projected taking into
consideration past productivity trends and extending these
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trends through the outlook period. The regional totals were
then allocated on the relationship that the productivity per
employee in the individual subregions has held to the overall
regional productivity over the past 15 to 20 years, and on the
basis of the projected subregional mineral production values
for target years 1980, 2000, and 2020. Mining employment had
been projected in previous studies of the Willamette and Puget
Sound subregions (23)(54).
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OTHER COMMODITY PRODUCING

INDUSTRTIES

PETROLEUM REFINING AND RELATED PRODUCTS

The petroleum industry only recently became of significance
to the Columbia-North Pacific Region. Prior to 1954 the region
had some paving and roofing materials manufacturers and other
petroleum-related activities, but petroleum refining activity
was limited to four very small refineries producing less than
10,000 barrels per day in total. Since then, refining capacity
has become fairly substantial, and prospects for further
expansion are good.

Petroleum Refining

In 1954 a 35,000 barrel-per-day refinery was constructed
on the northeast shore of Puget Sound. It was followed by
three more refineries in the next several years and by 1964
regional refinery capacity amounted to 180,000 barrels per day.

The principal refineries in the region are all located on
Puget Sound where especially deep harbors allow easy access
for modern deep-draft tankers carrying crude petroleum or
refinery products. Crude petroleum is now supplied mainly
through the Trans-mountain pipeline from Alberta, and products
are marketed via the Olympic pipeline down through major
population centers to the Columbia River and beyond via the
Southern Pacific pipeline through the Willamette Valley to
Eugene. Growth in capacity has been mainly to supply regional
markets, however, a significant part of production is exported
from the region. In 1966 waterborne shipments of refinery
products amounted to about 81,000 barrels per day.

Regional markets for the local refining industry are
mainly confined to the heavily populated area west of the
Cascades which contains about 2/3 of the regional population.
The principal market areas east of the Cascades are supplied
by product pipelines from Utah and eastern Montana running in
an arc through southern Idaho, the Spokane area, and western
Montana. By 1964 local refinery capacity amounted to about 50
percent of regional consumption. Growth of regional markets
and growth in the proportion of consumption locally produced is
expected to require about 400,000 barrels-per-day capacity by
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1980 without regard for potential export production (12-61).

The likelihood of export production from local crude oil
supplies has largely disappeared in the absence of significant
discoveries in recent explorations off the Oregon and Washington
coasts, but supplies from the Prudhoe Bay discovery in northern
Alaska are anticipated to require additional refinery capacity
in the Columbia-North Pacific Region.

Related Products

Other activities of the petroleum industry include the
productions of asphalt and tar paving mixtures, and roofing
felts, cements and coatings, and the compounding of lubricating
oils and greases. These activities are less concentrated
geographically than refining, and they have been extant in the
region a longer period of time. 1In 1966 there were 31
employer units (establishments) employing 569 workers in these
industries.l/

Table 42 - Employment in Related Petroleum Products,
Columbia-North Pacific Region Excluding Western Montana, 1966

Industry Employer Units Employment
Paving and roofing materials 12 498
Misc. products of petroleum and coal k2 7l
Total related petroleum products 31 569

Source: Data from employment security agencies of Idaho,
Oregon and Washington.

Regional consumption of the products of these industries is
extensive and expanding. In 1962 regional sales of petroleum
asphalts totalled over 850,000 tons, and sales of lubricating
oils and greases amounted to 1,280,000 barrels (12-122). Demand -
for both these product categories will expand substantially
in the future.

Employment Projections

Projections of future employment by the Office of Business

1/ Excluding western Montana.
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Economics indicate some growth in employment to 1980 in the
petroleum and related products industries, but declining employ-

ment in the years beyond as productivity gains outrun increases
in output.

Table 43 - Petroleum and Related Products Employment, 1960, with
Projections to 1980, 2000 and 2020, Columbia-North
Pacific Region and Subregions

Subregion 1960 1980 2000 2020
1 324 322 397 382
9 424 670 589 474
11 1,928 1,661 11,625 1,290

All other
subregions 1/ 148 353 363 332
C-NP 2,824 3,056 2,974 2,478

1/ Projections not disclosed by subregion but included in regional
total.
Source: U.S. Department of Commerce, Office of Business Economics,
Preliminary Report on Economic Projection for Selected
Areas, January 1969.

CHEMICALS AND ALLIED PRODUCTS

Employment in the chemicals industry in the Columbia-North
Pacific Region was about 16,000 in 1960 and accounted for
approximately 17 of total regional employment. This was about
607 of the number which would have been employed if the industry
had been of the same relative size in the region as it was in
the nation as a whole.

The regional industry is dominated by nuclear materials
production (included in SIC 281, Basic Industrial Chemicals),
but it is nevertheless widely diversified. Every one of the
eight industrial categories comprising the industry nationally
is represented in the region. The structure of the industry
regionally, however, differs from the nation's. Apart from
basic industrial chemicals, the most important categories in
the region are: agricultural chemicals; paints and allied
products; and miscellaneous chemicals. In the nation, aside
from basic industrial chemicals, they are: plastics, resins,
and fibers; drugs; and soaps, detergents, and cosmetics.
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Table 44 - Percentage Composition of Chemicals and Allied
Products Employment, Columbia-North Pacific
Region and United States, 1963

SiC Category C-NP Region United States

281 Basic industrial chemicals 77 .6% 32.1%

282 Plastics, resins, fibers 2.3 19.6

283 Drugs 2.3 13.4

284 Soap, detergents, cosmetics L3 11.6

285 Paints and allied products 4.9 8.3

286 Gum and wood chemicals L g

287 Agricultural chemicals 7:9 5.8

289 Miscellaneous chemicals 4.6 8.2
Total 100.0% 100.0%

N N v a Je g v

Source: 1963 Census of Manufactures, Industry Statistics.
Regional data estimated in part.

The principal export products (interregional) of the
regional industry are nuclear and phosphatic materials.
Production of plutonium and other nuclear materials (in Subregion
3 with associated test facilities in Subregion 4) has been
mainly for government use. Elemental phosphorus, phosphoric
acid, and related fertilizer products produced from phosphate
deposits in Subregion 4 are marketed for agricultural use
throughout the western and central parts of the country.

Most of the other chemical production in the region is
located in or near major population centers, and is for regional
markets, especially in regional industry. Chlorine and caustic
soda are produced chiefly for the regional pulp and paper
industry although some caustic soda is marketed outside the
region. Adhesives for the plywood industry, ammonia and
sulphuric acid for fertilizers, and paints and allied products
are also important products for industrial use. A surprisingly
broad range of other bas<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>