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A PROPOSED MODEL TO PREDICT POPULATION IN
RELATIVELY RURAL AREAS EXPERIENCING RAPID ECONOMIC DEVELOPMENT

CHAPTER I

INTRODUCTION

Statement of the Problem

One of the most important consequences, and sometimes a major reason
for support of local and regional economic development programs, is that
growth implies new employment opportunities. Most communities consider new
jobs to be a valuable asset.

Expanding the employment base means new income infused into a local
economy. This new income can lead to increased sales for local merchants.
It can mean new housing and an increase in the local tax base, apart from
the origina1 increase attributed to the plant or buildings housing the new
industry. For many small communities and ruraf areas in the United States,
economic development may mean the reversal of a period of economic stagnation.

Economic growth further stimulates a local economy indirectly. Many
industrial firms attract other industries which serve or are otherwise de-
bendent on the primary industry. Examples include expanding agricultural
output leading to new food processing plants, cb]d storage and transporta-
tion facilities following meat ﬁacking plants, varous warehouse and whole-
sale distributors serving major manufacturing facilities. Each new supportive
firm contributes new jobs, and new income, to the expansion of the local
base. As sales pick up in the local service sector, it may mean new

employees or physical expansion into a larger store or service building.
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Economic growth, as can be seen from the above discussion, has many
positive impacts for the comwunity at large, apart from just those who
benefit directly in the form of income and profits from the original ex-
pansion. But economic growth may also have negative consequences.

New jobs often imply new people in a town or .area unprepared for
pobu]ation growth. New costs may be imposed on local governments as, for
example, greater police and fire protection are needed. New schools and
teachers may be required as new residents enlarge the school population.

A11 of the above costs are primarily monetary in nature, but there may be
social costs associated with growth which are hard to quantify. Some com-
munities take pride in the fact that they are small and closely knit. Economic
growth may mean an influx of people with different social backgrounds who

do not exactly "fit in" with the original residents. If the influx is
sufficiently large, small towns may completely lose their original identity.

There are other social costs associated with growth which are not as
phi]osophicé1 as "identity", but are just as hard to quantify. An expanding
population means more traffic and its associated pollution, generally
higher crime rates, and sometimes pollution of air and water by the firm
or firms creating the new jobs. Economic growth brings with it many
problems for communities, and not just those monetary costs assocfated
with serving a growing population. Not all the effects of economic expan-
sion and the subsequent rise in employment are positive.

It is nearly impossible to objectively evaluate the multiple impacts
of economic development unless total costs and benefits can be identified
and measured. Since costs and benefits are things which people must pay
for and receive, it is important to know the expected quantity and com-

position of job-induced population growth (who and how many people there
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will be). There is a second reason why identifying the effects of new em-
ployment has on population change is necessary. Economic development
activities in many areas are a reality apart from whether or not they are
desired or even desirable. In areas experiencing economic growth there is
a need to react to changes taking place. Identifying expected changes in
pobu]ation size and composition may aﬁd in a smoother economic and social
transition.

The ability to project population can be important to decision-makers
at various levels of government in facilitating their response to changing
social and economic conditions. Without some idea of what the future holds,
decisions can only be made in response to a change taking place or to changes
that have already taken place. Consequences can be hasty decisions, over-

reaction, or failure to react adequately.

Research Setting

A re]afive]y rural area in northeastern Oregon provided an opportunity
to éxamine the effects of increasing employment opportunities on population
growth (Figure 1). The counties of Gilliam, Morrow, and Umatilla, located in
the upper Columbia River Basin in Oregon, were either experiencing rapid de-
velopment of the local economy, or were expecting such growth in the near future.

In April, 1975 a proposal was submitted to the Office of the Governor,
State of Oregon, for funding consideration drawing on Title X funds of the
Public Works and Economic Development Act of 1965, administered through the
Pacific Northwest Regional Commission. The primary purpose of the research
“to be supported by those funds was to investigate the alternatives for and
-consequences of water development projects in the Oregon Northern Columbia

River Basin area. On August 1, 1975, the project was funded under the
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title "Oregon Northern Columbia River Basin: Irrigation Systems Development
Project”. The Department of Agricultural and Resource Economics, Oregon
State University, assumed as one of several obligations responsibility to
provide the primary contractor, Stanfield and Westland Irrigation Districts,
". . . with a basis for assessing the economic consequences and impacts of
agricultural based growth and development in the area" [28, p. 9].

Interest in assessing the economic implications of various forms of
development in the tri-county area (Umatilla, Morrow, and Gilliam Counties)
was.spurked by the rapidity of economic changes that have characterized
the region since about 1970.1/ The agricultural sectors of Morrow and
Umatilla Counties, especially, have undergone radical transformation.
Irrigation projects have brought upwards of 80,000 acres into production
since 1970 [3, p. 201; b].

Irrigation development has had significant indirect effects on
local economies and communities. Several new firms have been established
since 1970, including irrigation pipe manufacturing, bulk fertilizer plants,
meat packing plants, and potato processing firms. Many additional firms are
in the planning stages for future development. Most or all of this develop-
ment can be attributed to the irrigation-based increase in agricultural pro-

1/

— Actual industrial development in the tri-county area has, since 1974,
occurred so rapidly that at any one time it is impossible to accurately
1ist or evaluate new developments. An excellent source for such informa-
tion is the "Greater Hermiston Chamber of Commerce Newsletter", which con-
tains a listing of all known development proposals for the area [15]. A
few of the larger known development as of July, 1976 include:

(1) Gourmet foods - began operation in the third quarter of 1976 with
162 full-time employees with 100 additional employees added in the fourth
quarter.

(2) J.R. Simplot Co., - 15 million dollar facility to process potatoes,
a three-stage construction phase with the first to employ 200 people.

(3) Alumax Pacific Corporation - primary ore reduction facility with
eventual permanent, full-time work force of 800.

(4) Portland General Electric - coal-fired electrical generating
facility near Boardman in Morrow County with a full-time work force of
100 employees.
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duction in the tri-county area. The magnitude of increases in the value

of area agricultural production can be seen in the table below for total

vaTue of agricultural sales:

Table 1. Value of Gross Agricultural Sales: Three-County Region, 1965,

1970, 1975
Total Gross Sales (Agriculture) In Thousands
County 1965 19702/ 19752/
Gilliam 6,372 7,991 17,788
Morrow . 8,996 11,438 69,216
Umatilla 29,002 46,853 108,953
TOTAL REGION 44,370 66,282 195,957

a/ Revised estimate.

b/ Preliminary.

Source: Compiled ffom “Value of Agricultural Sales-Annual Reports", Ex-

tension Economic Information Office, Oregon State University [19].

Change in the economic structure of the Northern Columbia River Basin

counties has not been limited to agricultural development. Alumax Corpora-

tion and Portland General Electric (PGE) are in the final planning stages

for néw plants to be located in Morrow, Umatilla, and Gilliam Counties. In

the fall of 1976, Portland General Electric began construction near Board-

man in Morrow County of the first of several proposed electrical power

'generating facilities. Future plans include the construction of a nuclear

power plant near Arlington in Gilliam County. PGE's long-range goals

are to have at least three genefating plants. on 1ine in the area by the

year 2000 [27].

Selected Effects of Economic Development

The first notable effect rapid economic development had during the

late 1960's and 1970's was on the unemployment rates in the tri-county
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area. In Gilliam, Morrow, and Umatilla during the 1960's, unemployment ex-
ceeded both national and State of Oregon levels. Average unemployment in
the three counties during the 1960's was more than a complete percentage
point higher than the United States and Oregon averages. This means that
unemployment in the three counties was more than 18 percent higher than
national or state levels [2, p. 19; 11, p. 225; 29].

Since 1970, the situation outlined above has sharply reversed. In
1975, the annual unemployment rates for Morrow, Gilliam, and Unatilla were
5.6, 8.6, and 7.7 percent respectively [29, 1975]. These rates are far
below the State of Oregon average (10.6 percent), and only Umatilla County
had an unemployment rate slightly higher than the 8.5 percent national
average [29, 1975].

Population growth has also been associated with the economic develop-
ment in the tri-county area. Umatilla County experienced a seven percent
increase in population between 1970 and 1974, from 44,923 to 48,200 [9,
1970-1975].- Morrow has experienced no less than a 16 percent increase
in the same period, from 4,465 to 5,190 [9, 1970-1975]. Gilliam has
slightly lost population but that trend could rapid1y be reversed with
the future development of the Pebble Springs nuclear facility.

Future population growth can be expected for two reasons. The re-
latively low unemployment rates in the area suggest that any excess
labor which may have existed is essentially exhausted. Anticipated employ-
ment growth will thus attract more residents to Cregon's Northern Columbia
River basin. Secondly, future expansion in such areas as electrical
generation and primary metals reduction may require a particular typé of

labor force which is not now residing in the area in any great numbers.



Objectives of the Research

The primary purpose of this research is to develop a population fore-
casting model based on changes in total employment for small, relatively
rural areas éxperiencing rapid economic growth. Once the model is developed
.anq tested, it is applied to the counties of Morrow, Gilliam, and Umatilla.
The recent history of rapid growth, and the expected continuation of that
growth makes the tri-county area an idea] research setting.

Such a model should be of benefit to many communities who are either
anticipating, or are experiencing, economic growth and wish to know some-
thing about what the future holds. Reasonably accurate population pro-
Jjections which reflect changes in total employment should be of consider-
able value to county commissions, or their equivalents, by providing a
decision-base for questions of planning and zoning, for example. Boards
of education will possibly be better able to assess the need for facilities,
teachers, and equipment. Mayors and city managers might be better prepared
for actions related to the provision of police and fire protection as well
as other city services. In the tri-county area, assuming relatively
accurate population predictions are forthcoming, local governments should
benefit in their attempts to plan effectively for future change in the
ecoﬁomic and social structure of their constituency.

Fina]]y,'it is also hoped that by providing population projections
for alternate growth scenarios, residents of the area can gain some con--
trol over their own futures. Decisions being made now will affect the
area for several years. Knowing something about the future consequehces
of present cho{ces should help residents to better decide the course of

their own futures.



Synposis of the Thesis

Chapter II contains a review of some traditional, general methods
with which population projections have been made in the past. Emphasis
is given to models which attempt to relate economic growth to population
changes. Chapter III is a fairly broad chapter in scope which déa]s with
th}ee‘related issues. The first is an examination of extant population
projections for the study area. The second issue is out]ihing and de-
tailing possible growth scenarios in the tri-county region. The third
segment is an outline and discussion of the model developed in this re-
search to predict population on the basis of net changes in emp]oyment
opportunities. The fourth chapter of this research includes tests of
the proposed model as well as a discussion of the empirical results from
the application of the model in the study area. Chapter IV also includes

proposals for future research, the summary, and conclusion of the thesis.
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CHAPTER II

GENERAL METHODS OF POPULATION PROJECTIONS

The traditional techniques used in population projects almost ex-
clusively fall into the discipline of demographics. Of primary interest
to- demographers are three variables which can affect population size.
Specifically, those three variables are fertility, mortality, and migra-

tion. Population size at any one time can be expressed as PT=f(F, Mo,

. 2/
Mi, Py )~

Estimating or projecting population size is not as easy as the general
function makes it appear. Estimates of the variables, F, Mo, and Mi, are
made in a number of ways with varying degrees of sophistication, and with
different objectives in mind. Thus, the use of the term "general methods",
although widely applied by demographers, is somewhat misleading. Approaches
taken to the projection of local populations for cities and counties are

especially diverse. There are, however, some very broad characteristics

3/

which are used to separate projection techniques into two basic types.—
The two primary categories of population projections are descriptive
and component methods. Descriptive population projections extrapolate
future population size from measured changes in past population size, and
are mathematical in nature. Descriptive projections range from simple

2/

=/ Py population size at time T, is a function of various fertility (F),
mortality (Mo), and migration (Mi) rates, applied to populdtion size at
some period prior to time T, PT-a‘

3/

=/ In most textbooks dealing with the prediction of population, a third
category of techniques includes the various "ratio methods" of projections.
A1l methods which predict population for a local area by estimating its
proportionate share of projected population from a larger population are
known as the ratio methods. The ratio methods are not treated in this
thesis, due to the fact that almost no evidence of their being presently

in use can be found.
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eye-sight projections of graphis representing past population size, to
sophisticated curve fitting models using regression and other forms of
multivariate analysis.

In recent literature the descriptive models seem to have fallen out
of favor. The accuracy and flexibility of the approach may not be an
issue. Rather, descriptive models have, in prior applications, commonjy

been used to project total population. Increasingly, users of population
projections are as concerned with popu]ation composition as they are with
total size. The ability to disaggregate total population into its com-
posite parts has increasingly been a concern of demographers. Users of
population projections are demanding detailed information on such things
as the size of the school age population as a surrogate for quantity of
educational facilities demanded, percentages of minority residents, and
proportion of older citizens in an attempt to assess the special char-
acteristics of those subsets of the total population.

Easy access to computers and the recent addition of electronic cal-
culators have also facilitated the emergence of component models as the
method of choice. The primary advantage of component models is the ability
to disaggregate, accumulate, and project total population in its‘component
elements. As the term "disaggregate" implies, necessary data sets and
computations are compounded as larger number of sub-populations are handled.
Computers and calculators make the handling of considerable data re-
latively low in cost given the benefits of examining changes in the
various components of total population.

The first component methodology was introduced by Whelpton in 1928
[32]. The technique has become known as the cohort-component method. A
model which projects population is classified as a true cohort-component

model if it meets two specifications. First, the model must treat the
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three fundamental demographic variables separately and explicitly:
fertility, mortality, and migration. Second, the population of interest

must be dissaggreated by sex and age--the "cohort" component.

Fertility and Mortality

Within the general cohort-component methodology there remains con-
siderable flexibility with respect to ways in which fertility, mortality,
and migration may beltreated. At least in the United States, however,
with the availability of large quantities of relatively accurate data,
the treatments of fertility and mortality have become rather uniform.ﬂ/
Given an enumerated population total divided into single or multiple year
age-sex cohorts, various fertility and mortality rates are applied and
yearly population totals are measured or projected.

The fertility and mortality statistics wﬁich have been generally ut-

ilized are those supplied by the United Sfates National Center for Health

Statistics “in their annual reports: Vital Statistics of the United States

[24; 25]. Fertility is reported in vital statistics by five-year age-
cohorts for all women between the ages of 10 and 49, defined as the child-
bearing age cohorts. Mortality statistics are also reported for five-year
age-sex cohorts, with a single cohort for infants 0-1 years of age. Ex-
cept in the case of infants, the mortality rate is the proportion of those
alive at the beginning of each time period who will die during the ensuing

five years.

4/ A detailed discussion of different méasures of fertility and mortality,
and the use of those variables in demographic projections, is given in The
Methods and Materials of Demography, Volume 2 [8].
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Migration

A fairly cohesive methodology for the treatment of fertility and mor-
tality has emerged in the literature, but that same unification of ideas
has not yet appeared with respect to migration. As with population pro-
jgctions in general, there are at least two broad categories into which
most techniques for estimating the effects of migration can be placed.
Within those two categories there are several variations which receive
most attention. The first general category of techniques used to measure
migration includes a1{ "descriptive" -models which base projected‘(future)
migration on observed (past) miératiOn. The second general category in-

cludes all "explanatory" models that attempt to predict migration by de-

fining and measuring those variables which tend to cause people to migrate.

Descriptive Methods of Projecting Migration

One technique often used to measure migration is the residuals
method. Although there are several forms of the residual method, one
general formula expresses the idea of all. Migration is equal to the
difference between two measures of population change over a given time
period, net of the effects of ferti]ity and mortality, or: M=(P'-P") -
(B-D) where M equals migration, P' is an enumerated value of population
at some point in time, P" is a cohort-component projection for the‘popu-
lation size for the same point in time net of migration, and B.and D are
births and déaths, respectively, occurring during the interval of the
cohort-component projectioh [8, p. 628]. Therefore, to assess tHe effects
of migration, a comparison is made between the enumerated population for
a given year with a cohbrt—component projected population for that same

year. The difference between the totals, or the "residual", is that
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proportion of total population which can be accounted for through migration.
The value thus computed for past migration is then used in projecting
future migration.

A second set of descriptive methods used to measure the effects of
migration is the cohort-survival method. The cohort-survival method was
used sparsely during the first half of the 20th century, but became for-
malized and gained wide acceptance only with Hamilton and Perry's works
in the early 1960's [14, p. 160-210]. Using Hamilton and Perry's nota-
tion, the cohort-survival method can be mathematically stated using the
example: P; = (P; - 10)(P;)/(P; - 10) where P; is the predicted popula-
tion in cohort x for 1970, and is equal to the population in cohort x-10
in 1960 (P; - 10), times the population in cohort x in 1960 (P;), all
divided by the population in cohort x-10 in 1950 (P; - 10). The pre-
dictions for those between 0-9 years of age for 1970 are made by applying
the appropriate fertility rates for the 1950-1960 period. Thus, the
predictions for 1970 are made by analyzing the combined effects of
mortality and migration rather than by determining each separately.

The use of past migration rates to predict future population size
is based on the assumption that the techniques reveal underlying or basic
migration patterns which are unaffected by local events. - On the national
or, perhaps, the state level it might be adequate to assume migration rates
are constant over time, but on the county or city level such an assumption
is unreasonable. In an attempt to deal with the relatively volatile
nature of county and city populations, new techniques were needed to

estimate the effects of migration on the size of local populations.
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Economic Methods for Predicting Migration

Attempts to accurately predict future migration streams are difficult,
given the complex reasons which cause people to migrate. There has been
considerable speculation and research, however, in which attempts to
isolate, quantify, and evaluate the key explanatory variables have been
made. One of the earlier hypotheses was the mosf.peop1e migrate for
economic reasons. The inherent reasonableness and successful tests, of
that hypothesis has led it into the forefront of present migration re-
search. It is not surprising then to find research on the causes of mi-
gration in the economic journals rather than those specifica]iy oriented
toward demography, although the divorce is by no means complete.

An early attempt to incorporate economics into population projections

was done by the Stanford Research Institute in their Basic Economic Pro-

jections: United States Population, 1965-1980 [1, p. 37-44]. The work

done at the Stanford Research Institute was predicated on the assumption
that those areas with a relatively higher per capita income were likely

to attract migrants, while those with a relatively lower per capita income
would lose population through out-migration. Migration, for.the 1965-1980
population projections by staté, was predicted with the use of an estimated
regression equation based on cross-sectional state 1950-1960 data. The
estimated equation was Y = 38.04255 + .402863X in which Y stands for the
net migration rate (net migration/1950 population) and X represents the
change in per capita income during the same pefiod (expressed as a per-
cent of the same United States figure). In order to make the population
projections, net changes in per capita income for the 1965-1980 period
were independently projected; Thus, the predicted net migration for any
state is equal to: [(Migration rate 1950-1960) + (Unit change in per

capita income) x (.4)] x (1960 population).
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Other economic variables besides per capita income have also been
used to explain observed migration patterns. One of the most useful,
especially to those concerned with projecting local populations at the
county or city level, is employment or the lack thereof in the prediction
of future migration streams. A good example of a model incorporating
employment data is that which was used by the Oregon State Board of Census
in 1964 [13]. Population projections for 1960-1985 were made in a re-
latively straightforward, three-step procedure. First, the 1960 popula-
tion by age-sex cohorts was projected through future years by using appro-
priate fertility and mortality data. No in- or out-migration was permitted
in the sub-model. The total available supply of labor (labor force) was
estimated by multiplying the respectively yearly population projection
times projected age-specific labor force participation rates.

A second labor force forecast was made by independently projecting
employment. This second forecast was adjusted to account for expected
unemployment Tevels in future years. The difference between the two
_predicted labor force totals represents the expected in- or out-migration
of Tlabor.

Third, and finally, expected net labor force migration was converted
to expected net population change. A population-labor force multiplier
was applied to the.predicted net change in labor force to predict net
population change resulting from migration. The population-labor force
multiplier is calculated by simply dividing the total population by the
total number of labor force members.

The value of the various "economic" models lies in the fact that
they take into account events at the local level which can affect migra-

tion rates. The problem with models that predict migration on the basis
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of past migration rates lies with their inability to deal with changing
local sjtuations. In many counties and cities the need for population pro-
jections is related to a prospective or actually occurring event which may
lead to growth in population. Specific examples would include rapid in-
dustrialization, the.deve1opment of a local resource, or a significant ex-
pansion of an existing industry. The problem lies in the fact that economic
change regardless of type or source, will likely cause present or future

levels of migration to vary from past migration rates.
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CHAPTER III-
EMPLOYMENT GROWTH AND ITS EFFECTS ON POPULATION SIZE

Future economic growth and development in Oregon's three northern
Columbia River Basin counties is fairly certain, but the exact rate and
magnitude of growth are less certain. In the following discussion two
recent population projections for Morrow, Umatilla, and Gilliam are analyzed.
Following that, various probable scenarios of economic growth are bresented.
The final major segment of this chapter includes the presentation of the

model developed for this research to project population.

Recent Population Projections

At least two of the major industries which are moving into the north-
ern Columbia River Basin of Oregon have published studies which include
population projections: Alumax and Portland General Electric [10, 27].
The Alumax plant is a primary ore reduction facility to be built at the
Port of Umatilla. Present plans indicate a four-year construction schedule
with peak employment during that period of 2,200 employees [10, p. 36].
Operations staff for completed plant will approach 800.

Portland General Electric (PGE) hés three proposed plants to be built
before 1985, 1nc1uding the nuclear facility at Pebble Springs south of
Arlington, a coal-fired plant under'construction south of Boardman, ahd
a second ch]ear facility proposed for the area. Total average annual
construction employment for the three PGE projects is estimated to be
2,213 [27, p. ]1—3]. Operations of the three plants will employ approxi-
mately 353.

The population projections made by the consultants to the two firms

address the issue of the effects new employment opportunities may have on
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future population size. The method used in the Alumax study to predict
population begins by dividing employment into primary and secondary effects.
Primary employment effects are those associated with construction and the
subsequent operation of the firm. Secondary effects are the result of new
employment in other industries generated in the area as the result of the
new-construction and operations employees in the primary industries.

Population attributable to the primary population is calculated on'a
persons per job basis, and is computed directly fkom known employment
figures and past experience in similar developments. The number of pérsons
per job includes the employee and all of his primary dependents. Secondary
population is estimated by developing an employment multiplier to predict
the number of secondary jobs which will result from the primary population.
Secondary population is then the number of workers and their dependents who
will be associated with secondary jobs, and is calaculated on the basis of
past experience and a known job to population ratio in various selected
secondary occupations in the area. The total population projection is the
sum of the primary population (construction and operation related) and
secondary population.

Portland General Electric population projections are based on a nearly
identical technique. Slight differences in employment multipliers.and
family size are used, but these are in substantial agreement with those
developed in the Alumax study. The only significant differences are in
the amount of disaggregation used by Portland General Electric. Primary
and secondary population effects are broken into those associated with
bachelors and married persons. In lieu of population pef job estimates,
as in the Alumax study, the PGE projections are based on estimates of

the number of bachelors in the work force and of the family size for those
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who are married. This probably accounts for the difference in household
or family size (persons ﬁer married male) multiplier used by the two
studies. Alumax uses 3.00 and PGE uses 3.17. The larger multiplier for
PGE would be appropriate since bache1drs are not subject to the muitip]ier
as they are in the Alumax study.

- In August of 1976 a special Task Force Report entitled "Projected
Growth in Oregon's Northern Columbia River Basin Counties" was prepared and
published for the Office of the Governor of the State of Oregon [20]. In
many ways, the Task Force Report is a precursor of this present expanded
study. The population pfojection model used here is basically a revised
and improved version of the one used in the Task Force Report. As with
the population projections from Portland General Electric and Alumax, the
Task Force Report is limited to the larger developments; and many changes
have occurred since the publication of that report.

The question immediately arises as to why another population pro-
jection for the area is required. Three answers may be given. First,
population projections are highly subject to change, due to delays in
construction schedules, the addition of new development projects, and
other over-all changes in the 1oca1 economies. The more recent projections
are those in the Portland General Electric study published in May of 1975
and updated in June of 1976 [27]. Since that time the Alumax construction
plans have been delayed, several new developments have been added to the
growing 1ist in the area, and most recent data are becoming available on
over-all economic development in the three counties. A new projection
seems in order due to the changes just mentioned, all of which will alter
both the size and timing of population growth in the Oregon Northern

Columbia River Basin.
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Second, the present study projects total population for all known
developments as of June 1976. The Alumax and Portland General Electric
studies do not attempt to predict total population. Rather, projections
are limited to net increases in expected population due to several of the
1érger industrial developments. Neither deals with a second issue, i.e.,
population changes associated with demographic variables such as the exit
of 18 year olds from the area.

In this study an attempt is made to account for all significant events
that can have an effect on the population of the tri-county area. The
population projections feported here include estimates of net increases
due to known and expected developments of various sizes énd potential

future impact on population size.

Future Growth Scenarios

The population projections made in this study are for the years 1975
to 1990. The purpose of the projections is to describe the effects on
" population size of several proposed developments for the area. No attempt
is made here to project what the actual population of the three counties
under consideration will be during any future year. However, the projections
should be fairly close to the actual population for the first few years.
This is due to the fact that all known developments proposed for the area
in the next few years are analyzed. Any future development not accounted
for would probably take a few years.to come on 1ine; and thus their impact
on population size would not be immediate.

Four rather large future development proposals are the basis of these '
projections. They include the Stanfield/Westland Irrigation Project,

Portland General Electric's coal-fired electrical generating plant near
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Boardman in Morrow County, Portland General Electric's nuclear electrical
generating plant near Arlington in Gilliam County, and Alumax Pacific
Corporation's primary ore-aluminum reductioh facility near Umatilla and
Hermiston in Umatilla County. Only the coal-fired generating plant near
Béardman is presently under construction. To account for a degree of un-
certainty with respect to the timing of the other three developments, three
different scenarios are considered. The first scenario-is called a con-
servative projection and includes only developments which are certain as
of February 1976. O0f the four major industrial proposals, the baseline
projection includes the Portland General Electric coal-fired plant in
Morrow County, and a small portion of the Stanfield/Westland Irrigation
Project. The baseline projection also includes several smaller develop-
ments which are listed in Table 2.

The second scenario includes significant development in the Stanfield/
Westland Irrigation Project only. It is assumed that 60 percent of all
the acres signed up for the project will be delivered irrigation water.§/
The third set of assumptions are that 90 percent of Stanfield/Westland
project will be implemented, the Alumax plant will be built, and the
Pebble Springs nuclear facility will become a reality. In Table 2
below, each scénario is outlined, and the assumptions associated with

each development are listed.

5/

=~ Farmers representing nearly 100,000 acres paid two dollars per acre
to support engineering and related expenses to determine a least-cost
alternative for irrigation of their land from the Columbia River [31,

p. i-2].
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Table 2. Three Scenarios of Economic Growth in Oregon's Northern

Columbia River Basin

Scenario Summary of Development Activities

ConservativeﬁC_;tanf1e1d/West1and 1 Stanfield/Westland Irrigation Project

Service Area

. not undertaken completely, but service
/ areas A, B, and approximately 2/3 of

Union-Pacific Hinkle Expansionp- C receive water. This means approxi-
' ¢/ mately 20,000 new acres under cultiva-
Simplot Plant— tion. No inducement of further food

Carty Coal-Fired Plantd/

processing facilities.

Moderate: Stanfield/Westland Stanfield/Westland Irrigation Project
A11 Service Areas except undertaken formally with approximately
Areas E, F, and G 60,000 new acres under cultivation.
Extensive: Stanfield/Westland A11 service areas of Stanfield/
A11 Service Areas Westland Irrigation Project receive

' water. Approximately 90,000 new
Alumax acres added. Three new food pro-

cessing plants accompany the in-

Pebble Springs Nuclear creased agricultural output.
Facility
a/

The map on the preceding page shows the Stanfield/Westland Irrigation
project service areas designated by the letters a, b, ¢, d, e, f, and
g. Service area ¢ contains approximately 20,000 acres. All service
areas except e, f, and g will include approximately 60,000 acres. All
service areas will be approximately 90,000 acres. :

The Union-Pacific Hinkle expansion is the development of a major west
coast switching yard for the railroad. -

The Simplot plant will be a new potato processing facility just south
of Hermiston

Carty Coal-Fired Plant: PGE plant in Morrow County under construction.
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A Proposed Model to Predict Population

In Chapter II it was pointed out that the component methods of popula-
tion projection are probably the superior methods for projecting local pop-
ulations. = It was also pointed out that the disaggregation inherent in the
component methodologies can lead to rather large numbers of operations and
ca]éu]étions. In an attempt to reduce potential confusioh, the model pro-
posed in thfs chapter is presented in three distinct sub-sections. The
first includes a mathematical interpretation of the model in its entirety,
and concludes with the treatment of fertility and mortality. The second
section representing the bulk of the present chapter, is the presentation
of fhe sub-model to predict employment-related net migration. Finally,
population change assocfated with essentially non-economic variables is

discussed.

The Model Expressed in Equation Form and the Fertility and Morta1ity'Sub—

Models

The model used to project popu]afion in this study is a composite of
structural relationships drawn from the disciplines of both demography -and
economics. Ear]fer it was said that population at any one point 1n time
can be expressed by the general formula: PT = f(F, Mo, Mi, pT-a)' A
general formula to express population is not useful for prdjection purposes,
however, until specific methods are identified to account for the effects
of ferility, mortality, and migration on population change. In order to
express the specific treatments of fertility, mortality, and migration used

here, the general population formula is expanded to:

1

= t-y t-1y , At-
1. POP.. POPijk + [(POP:ZL) (F)] + (INMIGijk

t-1 t-1
5k G - OUTMIGU.k)-[(POPij )« (M)]
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the beginning of any given year

1-3

1 = Gilliam County
2 = Morrow County

3 = Umatilla County

1-86 = single year age cohorts from 0 to 84 and one

group 85 and above

—_—
I

male

2

female
Popuiation
Fertility rate
In-migration
Qut-migration

Mortality rate

Population in county i of age j and sex k ét the end

of any given year

Total Tive births in county i during the year preceding

time t

OUTMIGggé) = Net migration in county i for all age groups
during the year preceding time t

Total deaths expected in year preceding time t for all

ages who were residing in county i at time t-1.

In the following sections, procedures used to determine values for

Equation 1. will be discussed.
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Ferti]fty and Mortality. The fertility and mortality rates used for

‘this study are national rates for 1970 compiled by the U. S. National Center
for Health Statistics [25, Vol. I, p. 1-10; Vol. II, Part A, p. 5-3].
Statistics for 1970 are used due to the fact that 1970 is chosen as a

base year for the over-all study. 8/ Mortality rates for the past 35 years
have varied by no more than 1.5 deaths per thousand, so the 1970 rate

can be expected to remain fairly representative throughout the period of
this projection.

Fertility rates have traditionally been more variable than those for
mortality. Thus, the use of 1970 fertility rates throughout the 1975 to
1990 period is not as acceptable as using the 1970 mortality rates for the
same period. The number of births per 1,000 women in their child-bearing
years dropped by 30 between 1960 and 1970./ This means that if the 1960
national fertility rate had been applied to the approximately 4,000 women
between the ages of 15 and 144 living in the three-county area in 1970,
one would have predicted an excess of approximately 120 more births [7,
p. 39-95, 99, 100]. If the 1960 birth rate had been used for each and
every year between 1960 and 1970 in forecasting population change during

the ten-year period, the total predicted births would have far exceeded

&/ Base years are used in demographics as a simplifying device. If com-
plete and accurate demographic statistics were collected and compiled each
and every year on the number of births; population by age, sex, and race;
place of residence, etc., there would be little need for analyzing one
particular year as a typical or base year. Such comprehensive statistics
make identification of trends more feasible. One way or another, most
population projections use some trend analysis.

Z-/"In 1960 there were 118 births per 1,000 women between the ages of 15-
44. In 1970, the birth rate had dropped to 87.9 births per 1,000 [24,
Vol. I, p. 1-22, 25; Vol. I, p. 1-10].
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actual births. The United States Bureau of the Census makes population
projections using four different levels of fertility. The 1970 fertility
rate used in this study is approximately the mean of the four estimates
used by the Census Bureau in their 1990 projections [4]. Therefore, the
estimates of the number of births made in thfs study are mid-range pro-
jections. Thus, projections of the number of births to be expected in
the region are valid only so long as the actual birth rates in the area
approximate the 1970 national average.

One further possibility for error exists in projecting the number of
births in the three-county area. United States fertility rates in recent
years have been about two percent higher than those for Oregon [25, Vol. I1].
Since this would mean an error of only approximately one birth per thousand
women, this shou]d cause no significant problems in regards to the number
of births projected here.

The actual number of predicted births in each county for each year
is computed by distributing the total female population of each county in
the child-bearing years (15-44) into five year age cohorts (15-19, 20-24,

. 40-44), and then multiplying each cohort by the appropriate fertility

rate as follows:

2. BIRTHS = (POP?E&) - Fy
where
i = County
j = Ages 15-44 by five year age cohorts
k = 2 = Female
1 = 1-6 = Fertility rates for six age cohorts from

Table 3 below.
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Table 3. National Fertility Rates for Total Female Population Ages 15-

44 in 1970

Ages Fertility Rates*
15 - 19 | 68.3

20 - 24 167.8

25 - 29 145.1
30 - 34 73.3

35 - 39 31.7

40 - 44 | 8.1

* Births per 1,000 women of each age group.

Source: [25].

The actual number of deathé, or the effects of mortality, is estimated

by the following formu]a:gf
3. DEATHS = (POPYS!) -« M
ijk m
where
t-1 = Population exactly one year prioer to time t

i = County

j = Ages 1-85 by single year age cohorts

m = Mortality rate‘for age and sex by single year cohort.

Mortality rates for single-year age and sex cohorts are not reported

in the Vital Statistics of the United States. However, single-year age

and sex mortality rates can be computed. From a table which reports the

number of survivors at single-years of age for both sexes, out of 100,000

8/ The mortality in the male-female 85 and abové age-cohort is set at

4.5 times the 84-85 mortality rate for males, and 8.0 times the 84-85
mortality rate for females.
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born alive, single-year age and sex mortality rates are computed as

follows:
t? - t?
4. , = Ik
tjk
where
Mm = Mortality rate for age and sex by single year cohort
tgk = Number of people age j of sex k alive at period t

ot
—
1]

3k Number of people age j of sex k alive exactly one

year later.
The computed rates are reported in Table 4,

The Migration Sub-Model

Estimating total net migration is carried out in this model on two
levels. First, estimates are made of the net migration which can be ex-
pected due td changes in employment totals. Second, estimates are made
of net migration which can be expected for reasons other than employment
per se.

Estimating net migration due to changes in employment is a three-step
process. The method employed here is similar to the technique empToyed by
the Oregon State Board of Census, described in the previous chapter. Two
estimates of labor force size are made. The difference between the two
is the estimate of expected net labor migration. The estimated in- or
out-migration of labor is then inflated for dependents of in-migrants with

families.

Estimating Labor Force Associated With Employment. The first estimate

of labor force size is the sum of projected total employment and unemploy-



Table 4. National Mortality Rates By Single Year Age and Sex Cohorts for 1970.
Sex Sex Sex Sex Sex
Age Male Female| Age Male Female| Age Male Female| Age Male Female| Age Male Female
0- 1| .02550 .01764| 17-18) .00161 .00065| 34-35| .00263 .00138] 51-52| .01062 .00569 68-69| .04349 .02202
1- 2| .00136 .00119] 18-19| .0018¢ .00068| 35-36| .00269 .00153] 52-53{ .01161 .00614 69-70] .04658 .02410
2- 3| .00094 .00075| 19-20| .00196 .00070| 36-37| .00288 .00168| 53-54] .01276 .00664 | 70-71 | .04984 .02634
3- 4] .00079 .00059 | 20-21§ .00211 .00071} 37-38| .00310 .00183]| 54-55| .01403 .00717 | 71-72 ) .05334 .02878
4- 5] .00064 .00048| 21-22| .00226 .00074| 38-39| .00336 .00199] 55-56| .01541 .00775]| 72-73 | .05722 .03163
5- 6| .00085 .00044 | 22-23| .00234 .00075{ 39-40] .00367 .00214| 56-57 | .01684 .00838 | 73-74| .06166 .03501
6- 7} .00062 .00039 | 23-24 | .00232 .00077| 40-41| .00402 .00231; 57-58{ .01839 .00903 | 74-75| .06663 .03886
7- 8| .00043 .00034 | 24-25] .00224 .00079| 41-42| .00440 .00250] 58-59| .01198 .00969| 75-76| .07206 .04311-
8- 9] .00032 .00029| 25-26| .00213 .00081| 42-43| .00480 .00272| 59-60| .02168 .01038 | 76-77 | .07790 .04773
9-10} .00027 .00026{ 26-27 | .00202 .00084| 43-44] .00526 .00297) 60-61| .02346 .01113} 77-78] .08406 .05262
10-111{ .00027 .00024 | 27-28 | .00198 .00087 44-45| .00570 .00325| 61-62} .02535 .01198 | 78-79|.09049 .05784
11-12] .00033 .00025( 28-29| .00198 .00091| 45-46| .00628 .00356] 62-63| .02742 .01296| 79-80] .09721 .06342
12-131 .00046 .00027 | 29-30 | .00203 .00095| 46-47| .00686 .00388| 63-64| .02968 .01510 80-81 | .10419 .06954
13-14 | .00064 .00033{ 30-31| .00210 .00100| 47-48| .00749 .00421 ) 64-65| .03214 .01539| 81-82 .11139 .07631
14-15| .00087 .00040] 31-32| .00218 .00108| 48-49| .00819 .00455| 65-66| .03480 .01684 | 82-83 | .11881 .08397
15-16 1 .00112 .00049 | 32-33 | .00228 .00116| 49-50| .00894 .00491| 66-67 | .03760 .01839 | 83-84 | .12620 .09284
16-17| .00138 .00057 | 33-34 | .00240 .00127 | 50-51| .00974 .00529 | 67-68 { .04049 .02012 | 84-85 | .13331 .10328
Source: Computed from

values in'Vital Statistics of the United States: 1970 [25, Vol. II, p. 5-6].

Le
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ment by year. In order to project employment and unemployment, the economy
of the three-county region is disaggregated into twelve industries, and
total employment in each is projected for each year between 1970 and 1990.

It is apparent that different industries experiencing net increases
in employment would not have the same effect on population due to differences
in the characteristics of their work forces. For this reason the twelve
industries in the area are aggregated into five groups which receive
separate treatment. Two groups are represented by single industries. The
single industry groups are agriculture (which includes only farming), and
non-local construction. Agribusiness and food processing are assigned to
a third category. The two final groups are aggregates of the remaining
ten industries and are identified as "basic" and "secondary". The five
aggregate industry groups are listed in Table 5, and the component

industries of each group are identified. .

Table 5. The Five Industrial Sectors of the Three-County Region and the
Associated Industries With Each Sector

Industry - Industries Represented If Applicable
Crop, livestock, and mixed enterprises; includes truck
Farming crop, tree crop, and commercial horticulture enter-
prises '

Agricultural firms who deal directly with farms, but
excluding those primarily involved in manufacturing
of farm equipment

Agribusiness and
Food Processing

Agricultural Services, Trade, Transportation, Communi-
Secondary . cations and Utilities*, Finance, Insurance, Real
Estate, and Government

Employees of contract construction firms not headquar-

gg:;t:ﬁﬁlion tered in any of the three counties, but residing in
the area while engaged in local construction activities
Basic Lumber and Wood, Local Construction, Primary Metals Re-

duction, Electrical Generation, and Other Manufacturing

* Except Electrical Power Generation.
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The farm sector is treated individually due to severé] employment
practices unique to that industry. There is to a greater degree than in
most industries the use of family members in operatidns of farms. Further,
seasonality in farm operations leads to the employment of relatively large
numbers of people during several months and not others. Tranéient farm
laborers move into the area during the peak employment periods and then
out again as employment tapers off. Since these transients are not full-
time residents, their effect on the population of the area is not like
permanent full-time employees in _agriculture or other industries. Also,
there are many jobs in agriculture which, although requiring special skills,
such as.machinery operation and truck driving, are held by dependenfs of
area residents. |

The second industry to be treated separately is contract construction.
This sector is chosen for separate treatmeht for three reasons. The
industry is, at present, much larger than it was in the past, and,
further, is closely reiated to growth in other industries. Employment in
construction will mushroom in the three-county area if even one or two of
the larger developments takes place. Average annual construction employ-
ment for Alumax is estimated to be 768, the Carty'coa1-fired plant in the
Boardman area is expected to reach 436, the Pebble Springs nuclear plant
near Arlington has a projected construction employment of 813 [20, p. 3].
An additional construction work force is needed to build residences for
the construction force itself, future employees of the aforementioned
plants, plus additional housing for employees of the expanding secondary
industries.

‘The second reason construction is treated by itself is the fact that

construction employees seldom move with their entire families into an area
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in which they are working. Although some estimates of the potential for
economic growth in the area include a relatively large construction work
force in residence for a number of years, and that work force may be treated
in some respects as permanent new residents, in other ways it cannot. Even
though a large work force exists at any one time, there will be significant
changes in the personnel of the construction population from year to year.
Given the transient nature of the construction population, there could be
significant differences in family size and other factors which would have
an effect on the demand for schools in the area. The type of housing
demanded by the construction work force could aiso be important. For
these reasons, it seems appropriate to be able to treat construction
individually. |

The third and final reason construction is treated separately is due
to the existence of two different elements of the total construction work
force. There does and will continue to exist in the three-county area a
certain part of the construction work force which is part of the permanent
resident population. This portion of the total exhibits certain character-
istics in family size, demand for housing, and impact on community services
such as schools, which is not different from any other full-time resident
of the three counties. Thus, the resident portion of the construction
work force is contained in one of the final two aggregate categories.

The first aggregate group includes the agribusiness firms who both
sell inputs to the farm sector and purchase the farming output. These
industries include the retail and wholesale farm machinery and supply
firms, and the various food processing firms in Umatilla, Morrow, and
Gilliam Counties. These industries as a whole will be host affected by

the future of the Stanfield/Westland Irrigation Project.
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The final two categories used in the employment to population pro-
Jection include the eight remaining industries of the original twelve and
the permanent portion of the construction employment. The first of the two
remaining categories is called "basic". It includes all employment in
lumber and wood, primary metals, electrical generation, other manufacturing,
and the permanent portion of contract construction. These industries all
have similar characteristics which lead to them being treated as a group
instead of individually. The term "basic" is widely used in economics to
denote a certain section of a local or regional economy. The basic sector
is typified by industries that produce a product which is not sold locally.
In most cases this means that money is brought into the area by these
firms. It is spent locally and thus, supports other portions of the local
economy.

Both the agricultural and food processing industries are basic in-
dustries. For most types of analyses, they would be treated in the larger
group of basic industries. However, since this particular project is con-
cerned with the popu]ation_effects of employment change,‘it is deemed
appropriate to separate agriculture and food processing due to their dis-
tinctly different employment patterns. The industries which are treated
as a group in the basic category exhibit similar employment characteristics.
‘First, all have a relatively stable permanent work force. Second, it is
possible to assume that these industries as a group have similar ratios of
employees in categories defined by marital status and sex.

The rest of the industries not previously accounted for are treated
as a group labeled "secondary industries". The secondary industries in-
clude: wholesale and rétai] trade, transportation-communication-utilities

(except electrical power generation), finance-insurance-real estate, and
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government. Secondary industries sell or provide a product or service
locally. The term "secondary", 1ike "basic", is commonly used in the
literature, and generally connotes industries which purchase their inputs
from oﬁtside the local ecbnomy and sell their products within. It is
assumed thgt those industries identified as "secondary" exhibit certain
common practices. Many full-time jobs in these firms are held by wives
and dependents of local male household heads. Generally, the same number
of new jobs in secondary industries as in basic industries will not lead
to the same population effects. The practice of hiring wives and other
dependents in the secondary industries tends to lessen the attractions of
new residents as opposed to new jobs in the basic industries.

The purpose of disaggregating industries into the five industrial
classifications is to account for differences in employment patterns.
Quantifying these differences is done in the following manner. Four dis-
tinct types of employees are identified for further study. The employee
categories include married males, single adults over 18, wives and de-
pendents (members of households under 19), and seasonal labor. The pur-
pose of disaggregating total employment is due to the differences in
impact-on population among employees typed. For instance, employment
growth in industries that primarily hire married males will imply a
greater population influx than new employment growth in industries that
hire a re]ativé]y larger percentage of wives and dependents. Two sources
of information are used to determine the percentage of employment in each
industry held by the four classes of employees listed above. Information
is obtained from the U. S. Decennial Census and an employer survey of the

area, and are compiled for the year 1970.23 The information obtained from

9/ The employer survey was originally done for the Task Force Report
prepared for the Governor of the State of Oregon.
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the two data sources is summarized in Table 6.
Table 6. Percent Married Male, Single Head of Household, Dependents, and

Seasonal Employees in the Five-Sector Economy of the Three-
County Region '

Permanent Labor
Percent Single Adults
Percent
Percent Wives, and
Economic Married Dependents Percent
Sector Males Male Female Under 18 Seasonal
Farming 60 10 0.0 5 : 25
Agribusiness
and Food '
Processing 50 12 13 25 NA
Non-Local a/
Construction 10 90~ 0.0 0.0 NA.
Basic
Industry 85 10 5 0.0 NA
Secondary
Industry " 50 10 15 25 NA
a/ |

Includes married males, but not expected to have families present.

It is assumed that the employee mix which existed in 1970 will con-
tinue throughout the years of the study. Although it is known that there
will be some changes in the mix of job skills in most industries, and
this will tend to affect the male, female, and seasonal mix of emp]oyees,
it is impossible at this time to account for those changes.

The total labor force associated with each employee type is computed
by multiplying total employment by the percentage of each type of employee
in .the five industry groups. However, since the purpose of all these
calculations is to predict expected in-migration, totals for wives and

dependents are not accumulated. Wives and dependents throughout the rest
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of the model are treated as a residual labor force for the following reason.

It can be assumed that migration into or out of one economic area will not

generally occur in order to acquire employment for a wife or dependents.

This is not to say that it won't occur, only that it is an insignificant

“portion of total migration.

sub=model only to acquire employment for heads of households.

model,

as married males and single adults.

the employee-types labelled "married males",

fema]es", as in Table 7.

"single males", and

Migration is assumed to take place in this
In this
heads of households are identified, as in the United States Census,
Therefore, totals are accumulated for

"single

Table 7. Total Employment By Heads of Households for Baseline Emp]oyment
Projections: Year 1970
EmpToyment Married Male Single Male | Single Female
Employ-

Industry mentd/ | Percent | Total Percent | Total Percent | Total-
Farming 2,864 | 60 | 1,478 | 10 264 | 0.0 0
Agribusiness’
and Food
Processing 2,160 50 1,080 12 259 13 281
Non-Local
Construction 36 10 4 90 32 0.0 0
Basic 2,192 85 1,863 10 219 5 110
Secondary 11,775 50 5,888 10 1,178 10 1,178
Total 18,627 10,313 1,952 1,569
a/ Source: Unpublished data developed for, "Oregon's Northern Columbia

River Basin Irrigation System Development Project", Oregon State Uni-

versity Extension Service prepared by Dr.

Roger Kraynick.

Percentages in rows are net of those for wives and dependents.

Includes single female heads of households with dependent children.
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Estimating Labor Force Associated With Unemployment. Once the labor

force associated with employment is estimated, it becomes necessary to
account for the labor force associated with unemployment. A truce picture
of expected future labor force is only complete when both the effects of
employment and unemployment are measured. |

- The first step is accounting for. the labor force associated with un-
employment is to determine an expected unemployment rate for the period
of brojection. A fairly familiar approach in this instance is to use two
or three different rates, and identify one as the most likely. In the
present case, however,'this‘practice is not used for the following reasons.
Since about 1970, employment growth has put downward pressure on the un-
employment rates of the three counties. Those unemployment rates began
to stabilize during 1974 and 1975 at a Tittle more than six percent,
especially in the rapid growth counties of Morrow and Umati]]a.lg/ Should
the Pebble Springs nuclear facility in Gilliam become a reé]ity, Gilliam
County's unemployment rate should also be favorably affected. While it is
1ike1y‘11tt1e doubt that the rate of growth in the employment experienced
since about 1970 in the three-county region will abate, if employment growth
does continue there is little reason to expect unemployment rates to
significantly exceed the 1974 and 1975 levels. On the other hand,‘sfnce
five years of rapid economic development did not force the yearly average
unemployment rate beélow six percent, there is no evidence to support
using a lower rate for these predictions. Therefore, in the projections

made here, an unemployment rate of six percent is used for each year.

10/ average unemployment rates for Gilliam in 1974 and 1975 were 6.2 and
6.7. In Morrow the rates were 6.7 and 5.6, respectively. Umatilla County
unemployment rates for the two years were 7.0 and 8.6 [29, years 1974, 1975].
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The final step in relating unemployment to labor force for this sub-
model is to disaggregate total unemployment into the respective heads of
households employee categories. The task is to compute how many married
males, and single male and female heads of household will be associated
with a six percent unemployment rate. On the basis of United States labor
fofée statistics, a six percent unemb]oyment rate translates in a .036
unemployment rate for heads of househo]ds.ll/ Since total labor force
minus employment equals unemployment, and employment and the unemployment
rate are known, unemployment can be calculated by dividing total employ-

ment by the quantity one minus the unemployment rate and then subtracting'

total employment (equation 5).12/ An example for the year 1970 follows

in Table 8.
5. UNEMPp = TEp/(1 - UR) - TEp
Where

UNEMP. = Unemployment

p=1-3 (1 = married male, 2 = single male, 3 = single
female)
TE = Total employment

1 - UR = One minus the unemployment rate

11/

In the ten years between 1965 and 1975, total unemployment rate
averaged .667 higher than unemployment rates for heads of households. In
one year, 1971 when total unemployment was 5.9 percent, unemployment for
heads of households was exactly 3.6 percent. Therefore, a total projected
unemp1o¥ment rate of 3.6 percent is used for heads of households [30, years
1965-75]. - :

12/ Total labor force associated with unemployment and employment is
simply calculated by: TE/(1 - UR).
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Table 8. Total Heads of Households in the Three-County Labor Force: 1970

Total a/ - Total b/ Total
Employees Employment— -~ Unemployment— Labor Force
Married Male 10,313 380 10,693
Single Male 1,952 73 2,025
Single Female 1,569 59 1,628
Total | 13,834 512 14,346

a/ From Table 7.

b/ Calculated as in equation five, with employment from column one and an
unemployment rate .036.

Estimating Labor Force Size on the Basis of Resident Supply of Labor.

The model used in this researéh predicts population on the basis of the
difference between two estimates of labor force size. The estimate just
completed amodnts to a yearly projection of what the actual Tabor force
size will be in the future. The second estimate computed below is a
yearly estimate of labor force size available from the resident population.
The difference between the two is the estimated net migration.

The procedure to estimate the second value for labor force size used
in this sub-model begins by carrying the resident population at the be-
ginning of each year through the year. This is accomplished by aging every-
one one year and applying the appropriate fertility and mortality statis-
tics.. The labor force associated with the resident population for the year
is computed by.mu]t1p1y1ng the single-year age cohorts by the appropriate
labor force participation rates and the estimated percent of males and
females who are married as in equation 6. The percent married by sex and
age is reported in Tab]e 9.

t t
. = o+ PM. ) - LFPR,
6 CRSLy = (POPS, - PM,, ) ik
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‘where

RSL

1t

Resident supply of labor

PoP

Population

t = The beginning of any given year
J=18 - 86

k=1,2 (1 - male, 2 = female)

PM

Percentage married from Table 9

LFPR

Labor force participation rate from Table 10
P=1-3 (1 = married male, 2 = single male, 3 = single

female).

Table 9. Percentage of Males and Females Between the Ages of 18 and 65
Who Are Married

Age Male Female
18 - 19 | 9.5 238
20 - 24 41.3 58.9
25 - 29 75.4 82.4
30 - .34 86.4 86.0
35 - 44 88.0 86.1
45 - 54 89.5 82.1
55 - 64 87.0 69.0

Source: U. S. Bureau of the Census, Current Population Reports, 1970 (5,
series P-20, No. 255).

Estimating the appropriate labor force participation rates during
future years is a significant problem. There is considerable theoretical
evidence to suggest that the resident labor force participation rates will

increase during a period of rapid employment growth other things remaining
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the same [26, pp. 122, 123]. Empirical evidence, however, which could
support adjusting labor force participatioh rates for the three-county
area to account for changes caused by employment growth is absent. There-
fore, the anly adjustments used in this study are those predictions of
future labor force participation rates, displayed in Table 10, which differ
only on the basis of changes expected nationally in future years. No
attempt is made to adjust participation rates due to the expanded employ-

ment opportunities in the area.

Table 10. Male-Female Labor Force Participation Rates in Percent By Age

Male 1970 1980 1990 Female 1970 1980 1990
18-19 68.8 65.8 64.6 18-19 53.4 56.7 56.1
20-24  85.1 83.0 82.1 20-24 57.5 61.0 67.2
25-35 95.0 94.6 94.4 25-35 44.8 49.9 51.5
35-44  95.7 95.1 94.7 35-44 50.9 53.1 55.2
45-54  92.9 91.9 91.5 45-54 54.0 53.4 58.0
.55-64 - 81.5 79.1 77.5 55-64 42.5 40.8 45.8
65 4 25.8 21.2 19.3 65 + 9.2 8.4 8.3

Source: U. S. Bureau of Labor Statistics, 1970, "Handbook of Labor
Statistics" (30, year 1970).

Net Migration. Net migration associated with the expanding employ-

ment base in the three counties is computed by first calculating the
difference between the two measures of labor force estimated above for
heads of households: the difference between labor force size associated
with the resident population in any one year (from Table 11) and expressed

in equation seven. An example for the year 1970-1971 follows in Table 11.

7. Migp = (Empp + Unempp) - RSLp
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where
Mig = Migration of labor forée
Emp = Expected employment
Unemp = Expected unemployment
RSL = Resident supply of labor

Table 11. Migration of Labor Force Associated With Employment Growth and
Total Population Associated With Labor Force Migration: 1970-

1971
igration Net
Migration Population
Expected | Actual of Family Associated
Employee Labor / Labor / Labor Size With
Type Force- Force— Force Multiplier | Migration
Married Male 10,693 9,958 + 735 3.58 2,631
Single Male 2,025 3,000 - 975 1.00 - 975
Single Female 1,628 1,718 - 90 1.00 - 90
Total New In-Migrants 1,566

3/ From Table 8.

b/ Computed using Equation five.

Population Changes Associated With Net Migration Projections. Since

net migration includes married males as well as bachelors, the total pop-
ulation associated with in-migration or labor force is inflated by a family

size multiplier (Equation 8).
8. POPMIG = [Mig, - (3.54)[ + Mig,,s

where

POPMIG = Total population associated with migration in

any year

]

MIG, = Married males migrants
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"Mig,,s = Single male and female migrants.

Total in-migration of married males in multiplied by 3.58 which is the
estimated national family size in 1970 (see Table 11) [5, series p-20].
Since there is no way of detefmining sex of children or their ages, it is
estimated that they will be 50 percent female and 50 percent male and will
be distributed evenly between the ages of 0 and 18. The men and women who
move into the area are assumed to be evenly distributed between the ages |
of 19 and 39. The ages 19.and 39 are chosen because the in-migrants are
moving to the area for employment reasons, and adults between the ages of
19 and 39 are in their prime working years. This assumption is further
supported by research which indicates that the ages 20 - 39 represent the

most mobile members of our society [16, p. 53].

A Discussion of Essentially Non-Economic Components as a Source of Popula-

tion Change

Two other variables which can have an effect on population size are
investigated. They include the tendency of high school graduates to leave
the area and the proportionately high rate of senior citizens in the three-
county area. Of the two only the effects of high school graduates is ex-
plicitly treated in the population projection model.

On the basis of the two studies, one done by Oregon Department of
Education as a follow-up on 1975 high school graduates, and a second done
by the Intermediate Education District of Umatilla and Morrow Counties, it
was determined that approximately half of all high school graduates will
lTeave the three-county area within two years of graduation [21, p. 8 and
17, p. 137]. Not all who leave the area upon graduation can be counted as

permanent exits from the area, as about 75 percent left to further their
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education at some school outside of the area, and a few of these will re-
turn. On the other hand, not all Who stayed in the community for the first
two years will remain for an extended period of time. Therefore, it was
decided that in the model, one-half of all 18 year olds would be subtracted
from'that_sing1e year age cohort each year.lg/ .

Due to the fact that senior citizens in the three-county area represent
a significantly higher proportion of the total population than in most
counties in Oregon, an investigation was undertaken to determine the reason
for that fact [7, p. 39-44]. 1In many areas of the United States, pro-
viding services'to retirees moving into the area means new jobs in the same
way a new potato processing plant means new job opportunities in the tri-
county area. It became important, therefore, to determine if senior citizens
were in fact migrating into the area to retire. Contacts with those
sérving retirees in the area (including nursing homes and retirement asso-
ciations) indicated that new senior citizens were not moving‘ihto the three
counties. ‘According to Holden and Shepard in their study of migration in
Oregon, the most Tikely explanation for the high proportion of older citizens
in the area is the fact that during the 1960's the three-county area was
losing population rapidly in the 20 to 39 age category [16, p. 45]. Since
senior citizens are less mobile, their proportion increased, simply be-

cause others in different age groups left.

13/ This technique is based on the assumption that all 18 year olds grad-
uate from high school, this is not likely for any area and thus is a source
of possible error. The error should not be significant, however, due to
the fact that there are relatively few 18 year olds who are not high school
graduates, and of course some of those not graduating will leave the area.
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CHAPTER IV

STATISTICAL RESULTS AND INTERPRETATION

Results obtained from the application of the population projection
model to actual, assumed, and projected data for Umatilla, Morrow, and
Gilliam Counties for the years 1960-1990 are presented in this chapter.
Projections for the years 1960-1975 are used to test the accuracy of the
model. The prédictions for 1975-1990 constitute the major results of
this research. In the following sections, the predictions for the years
1960-1975 are compared with the 1970 decennial census count, and with
1975 population projections furnished by the Center for Population Re-
search and Census at Portland State University, Portland, Oregon. The
predictions for the years 1975-1990 are analyzed with respect to anti-
cipated changes in the size of population in selected age groups for the
three counties. The particular age groups of interest are total popula-
tion, school age (5-19), and senior citizens (65 and above). Finally, a
discussion of the relative successes and failures of this research is

followed by suggestions for further research, and concluding remarks.

Relative Accuracy of the Proposed Model

The model 1is run yearly through the years 1960-1970 and 1970-1975,
based on the employment totals in Table 12 below. The employment totals
are prepared for five-year intervals, and single-year totals are compiled
by simple interpolation. Single-year employment levels are available for
the non-local construction industry, however, and are.used instead of
interpolated values. The non-local construction levels of employment are

compiled by year due to the relatively short duration of construction
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activity. At least one major construction project was not started in 1960

and was completed before 1970.

Using interpolated values would have Tled

to population estimates which would not have reflected the true impact of

the construction employment on population size during the 1960-1970 time

period.
Table 12. Employment by Industry for Umatilla, Morrow, and Gilliam
Counties: 1960-1975
Agricul tural
Services
and Basic Non-Local Secondary
Year | County Farming Process;ing Industry | Construction | Industry
1960 | Umatilla 1,350 1,606 1,777 20 8,060
Morrow 468 151 93 0 857
Gilliam 278 104 30 0 507
Total 2,096 1,861 1,900 20 9,424
1965 | Umatilla 1,826 1,517 1,568 70 8,995
Morrow 677 163 143 22 787
Gilliam 377 109 49 348 1,003
Total 2,880 1,789 1,760 440 10,785
1970 | Umatilla 1,725 1,865 1,995 40 9,726
Morrow 493 59 151 0 1,096
Gilliam 222 31 4 0 462
Total 2,440 1,955 2,150 40 11,274
1975 | Umatilla 2,989 1,960 2,110 86 9,690
Morrow 746 416 229 24 1,640
Gilliam 211 94 14 5 504
Total 3,946 2,470 2,353 115 11,834
Source: Unpublished data, "Oregon's Northern Columbia River Basin Irriga-

groups are reported in Table 13.

tion System Development Project:

Employment and Sub-Area Dis-
tribution, 1960-1970", Oregon State Extension Service; Prepared
by Dr. Roger Kraynick.

The results of the initial run between 1960 and 1970 for selected age

The predicted population size for all

three counties is compared to the enumerated population in 1970 from the



Table 13. Comparison Between Enumerated and Predicted 1970 Population by Selected Age Groups:
Morrow, Umatilla, and Gilliam Counties, Oregon

Difference Difference in Per-

Enumera?ed / Predicted Between Actual cent of Predicted

Population— Poputation and Enumerated to Enumerated

Age Male Female Male -~ Female Male Female Male Female
0- 4 1,984 1,927 2,108 2,124 + 124 + 197 + 6.25 +10.22
5-19 7,757 7,555 7,869 7,768 + 112 + 213 + 1.44 +2.32
20 - 64 13,017 13,516 13,139 13,139 + 122 - 377 + 0.94 -2.79
65 & ébove 2,827 3,147 2,432 2,823 - 395 - 324 -13.97 -10.30
TOTAL 25,585 26,145 25,548 | 26,835 - 37 + 690 - 0.15 - 2.64

a/

—~ Source: Bureau of the Census, General Population Characteristics of Oregon: 1970. United
States Department of Commerce, Washington, 1971 (7).

6
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United States decennial census. The total male and female predictions
were below the enumerated values by -0.15 bercent and -2.64 percent re-
spectively. However, when selected ages are compared the relative accuracy
of the predictions is seen to differ somewhat more from the census enumer-
ation.

The largest total error is found for those above 65. The predictions
were 13.97 percent for males and 10.30 percent for females below the enumer-
ated population. This means that in 1970, for all three counties, there
were 395 more males and 324 more females than were predicted by the model.
The most likely source of the error above is the model itself. In the
present model, the totals above the age of 39 are adjusted only for aging
and mortality. It is very 1likely that during the ten-year period from
1960 to 1970 there was in-migration of small numbers of people above the
age of 65. It would take only 10 to 15 new in-migrants per year in each
county to account for the total error. The second largest source of error
was in the pre-schodl population where predictions were 6.25 percent
higher for males and 10.22 percent higher for females than the enumerated
values. This amounts to predicting 124 males and 197 females more than
the census count. The most likely source of error in the pre-school popu-
lation totals is not easily discerned. Any number of factors could account
for it. First, the family size multiplier of 3.58 may be too large.
Second, given that the region was a net exporter of labor from at least
1960-1965, the model may not have exited labor force of the same age as
which actually left. For example, it is 1ikely that the young (prime
child-bearing years) were the first to leave, yet the model exits labor
force evenly between the ages 19 and 39. Third, local fertility rates

may not be equal to the national rates used in the model. The school-age
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population (5-19 years of age) prediction is fairly accurate with only a
1.44 percent and 2.82 percent over-prediction for males and females, re-
spectively. This amount to predicting 112 males and 213 females more than
the census for those ages. In 1970 the adults between 20 and 64 accounted
for 51.29 percent of the total population. The predictions for males be-
tween 20 and 64 were 0.94 percent above the enumerated population. The
female bopu]ation predicted in the model was 2.79 percent below the census
count.

A second test of the model is provided by a projection from 1970 to
1975. Again the model is run by year, but this time for a total of only
five years. Census data are not available for 1975, so the projections of
this model are compared to another set of predictions for 1975, prepared

by the Center for Population Research and Census. Comparisons on a
county-by-county basis are reported in Table 14.

Since male and female values are not available from the Center for
Population Research and Census, only total popu1ation is compared. The
two predictions for total population are closest for Umatilla County where
there is only a 3.09 percent difference in the two predicted values. In

-Gilliam County, the difference rises to 9.01 percent. In both cases the
model developed for this research predicted larger total population than
did the Center for Population Research and Census. The differences equal
1,487 and 191 more people predicted for Umatilla and Gilliam Counties, re-
spectively, than were projected by.the Center for Population Research and
Census.

A very large and significant difference exists between the predicted
population of Morrow County in 1975. The Center for Popu]atioﬁ Research

and Census estimates a population of 5,190 for Morrow County in 1975,
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while the predi;tion from the model developed here is 7,099. Thus, the
present estimate differs by 1,909 people, 6r 35.78 percent, from the
Center's prediction. According to the projections made by the Center for
Population Research and Census, Morrow County's population grew by only
725 people between 1970 and 1975. In an attempt to account for the
difference in the two predictions, two variables are ana]yzed. The employ-
ment and unemployment data uséd in the present research indicates that
there were 1,256 new jobs created between 1970 and 1975, and unemployment
grew from 120 to about 174 people. One thousand fifty-six jobs is a 69.8
percent increase over the 1970 level. High school graduates could have
taken only a few of the total new jobs. There are approximately 100 males
and females graduating from high school in Morrow County each year during
this time period. Of those about half left the area. This means that
without any migration or significant change in the labor force participa-
tion rate, only 250 people were added to Morrow County's labor force to
fill approximately 1,256 new jobs. Since there is an excess of approxi-
mately 1,000 jobs, it seems likely that there was migration into Morrow
County during this period, and the actual population in 1975 is something
in excess of 5,190.

As can be noted from the discussion above, the Center's predictions
for 1975 in Morrow County appear not to account for a relatively large in-
crease in employment in Morrow County between 1970 and 1975. The use of
historical trends to predict population (as is done at the Center for Popu-
lation Research and Census) is a good technique only so long as events
do not take place which alter the trends. The unanticipated growth in
Morrow County employment is a good example of an event which affects the

accuracy of trend predictions.
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The Center's predictions for 1975 in Umatilla and Gilliam Counties
are much closer to the ones prédictcd-herc; and.that is expected since
neither Umatilla nor Gilliam experienced substantial changes in employment
between 1970 and 1975.

Table 14. Comparison Between Two Predicted 1975 Population Totals:
Morrow, Umatilla, and Gilliam Counties

Center for
Population a/ Present Difference Actual
County Research & Census— Projection | in Percent Difference
Umatilla. 48,200 49,687 + 3.09 1,487
Morrow 5,190 7,099 + 36.78 1,909
Gilliam 2,120 2,311 + 9.01 191
Total 55,510 59,097 --- .-

a/ Source: Center for Population Research and Census. "Population
Estimates of Counties and Incorporated Cities of Oregon", Portland
State University, Portland, Oregon, 1975 (9).

Projections: 1975 - 1990

The population predictions for 1975-1990 constftute the major empiri-
cal results of this research. As such, the 1975-1990 projections are pro-
vided with the most amount of disaggregation, and receive the most
attention. Population projections are made for each of the three counties
for each of the three industrial development scenarios discussed in
Chapter III.

| The complete results of the population projections are reported in
Appendix B. In Appendix B, population is reported by single-year age
and sex cohorts for five-year intervals (1970, 1975, 1980, 1985, 1990)
for each of the three counties and three scenarios. Appendix B also

~includes the employment totals, both actual and projected from 1970-1990.
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Total Population

The following discussion entails a description of the most significant
results with respect to total population and selected age groups. Total
population projections at five-year intervals are reported for each of the
three counties and each of the three scenarios in Table 15. Beginning
with Gilliam County, the first point of interest is the fact that under
none of the three scenarios is Gilliam County affected to the same degree
as Umatilla and Morrow. Al1l other things remaining the same; only the
addition of the Pebble Springs nuclear facility near Arlington will even
keep total population at or above the 1970 level. 1In both of the other
scenarios, Gilliam loses some population between 1970 and 1990. The
addition of the nuclear plant is estimated to add some 514'peop1e to
Gilliam's population between 1970 and 1990, a net increase of approximately
22 percent for the twenty-year projection period. It should be noted that
with the present uncertainty with respect to the actual construction of
the nuclear facility, most of the increase will probably occur between
1978 and 1990.

In Umatii]a, the first of the scenarios (minor development of the
Stanfield/Westland Irrigation Project) results in a 27 percent increase
in total population between 1970 and 1990, from 44,923 to 56,901. Scenario
two (major development of the Stanfield/Westland Irrigation Project) leaves
Umatilla with a 34 percent increase, 60,239 population by 1990. Umatilla
County will experience the largest increase in its population (20,497 new
people--a 46 percent increase) between 1970 and 1990 in scenario three,
which is if all potential development takes place. As can be seen from
fhe above figures, even with just the development that is now certain to

occur, significant increases can be expected in the total population of
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Umatilla County. Given the fact that most of the new development is
centered in the Hermiston/Umatilla area, if is also fairly certain that
those two towns and several smaller ones in the vicinity can expect a
substantial growth in their population over the next two decades.

Table 15. Enumerated and Projected Total Population by Scenario for
Umatilla, Morrow, and Gilliam Counties: 1970-1990

Total Population By Year

Development
Level County 1970 1975 1980 1985 1990
Umatilla | 44,923 49,687 | 52,638 | 55,209 56,901
Conservative Morrow 4,465 7,099 8,560 8,844 8,822
Gilliam 2,342 2,300 2,313 2,325 2,283
Total 51,730 59,086 63;511 66,378 68,006
Umatilla 52,793 | 57,097 60,239
Modera te Morrow 8,320 8,894 8,973
Gilliam 2,283 2,279 2,248
Total _ 63,396 |68,270 71,460
Umatilla ' 54,501 60,537 65,420
. Morrow 9,080 9,803 - 9,966

Extensive

Gilliam 3,423 2,961 2,856
Total 67,004 {73,301 78,242

Morrow is the most affected county by present and future industrial
developments. One aspect of Morrow's growth is different, however, than
the other two counties. Morrow experienced nearly a 59 percent increase
in its population between 1970 and 1975 by addition 2,634 people. Even
the third scenario with all developments becoming a reality shows Morrow's
population increasing by less than the 1970-1975 percentage increase, or

by some 40 percent (2,867 people) by 1990. Morrow will add more people
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after 1975 than between 1970 and 1975, but the rate of growth is less.
Morrow County is projected to have 8,822, 8,973, or 9,966 people by 1990,
respectively, for the three scenarios. In all three cases the growth ex-
pected is nearly evenly divided between the five years between 1970 and

1975, and the period between 1975 and 1990.

Selected Age thorts

School Age Population. The first age group of interest is the pro-

jected school-age population reported in Table 16. As with total popula-
tion, Gilliam County is least affected of the three counties. As opposed
to total population, however, Gilliam County is expected to have fewef

total students through the projection period, for all scenarios, than it
had in 1970. This is due in part to the declining birth rate evidenced

by the 1970 birth rates in comparison to those in the 1960's, and the re-
latively small size of the total new population expected in Gilliam County.

Umatii]a County shows a gradual growth in its student population
through all years for the first two scemarios. Only in the third scenario
does there appear to be a rapid acceleration in the number of new students
in Umatilla County. By 1990, under the third scenario, Umatilla's school-
age population has'increased by over 31 percent, or about 3,655 new
students, ‘from 1970 1evels;

Morrow County, as with popu]atioh, shows the largest proportional
increase in its student population of the three counties. Even in the
conservative scenario, Morrow County is expected to see 824 new students,
a 66 percent increase, between 1970 and 1990. Interestingly enough, the
second scenario, which adds employment mostly in the farming sector, adds

only a few more students than the more conservative scenario. Only 19



Table 16. Actual and Projected School-Age Population by Scenario for Umatilla, Morrow, and Gilliam Counties:

1970 - 1990. ' '
T .
! Level of Industrial Development
Conservative Moderate Extensive
County Year K-6 7-9 10-12 | Total K-6 7-9 | 10-12 | Total K-6 7-9 ]10-12 | Total

Umatilla | 1970 | 5,847 2,813} 3,035 11,695
1975 | 5,703 2,918 3,014} 11,635
1980 | 6,632 2,603 | 2,896} 12,131 6,644 | 2,611 | 2,903 | 12,158 | 6,782 | 2,668 | 2,961 | 12,411
1985 | 7,166 3,138 2,837 13,141 7,393 3,227 2,924 | 13,544 | 7,689 | 3,339 | 3,037 | 14,065
1990 | 7,057 3,246 3,324 13,627 | 1,493 3,410 3,475 14,378 | 8,091 | 3,601 | 3,658 | 15,350

Morrow | 1970 616 305 321 1,242
1975 816 405 414 1,635
1980 | 1,004 413 465| 1,882 980 403 4541 1,837 1,043 427 479 | 1,949
1985 | 1,187 432 388| 2,077 1,190 438 388 2,016 1,268 461 412 | 2,141
1990 | 1,075 508 483 2,066 1,080 515 490 | 2,085 1,196 542 510 | 2,248

Gilliam | 1970 330 167 176 673
1975 2481 -153 178 579
1980 250 108 111 469 245| " 108 111 464 319 138 141 596
1985 273 109 118 500 265 104 112 481 258 86 94 438
1990 264 117 111 492 258 113 110 481 243 86 68 397

LS
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more students are predicted in the second scenario; in comparison to
those projected in the first. The third_séenario again adds a considerable
number of new students to Morrow County. Full industrial development of
all proposed projects leaves Morrow County with 9,477 new students, or a

81 percent increase over 1970 levels.

Population Over 65 Years of Age. The final age group to be discussed

here is the population over 65 years of age. Given the assumptions and
procedures used here, the population over 65 will continue to grow in the
three-county area at a relatively stable rate. During the period of the
projections (1975-1990), those who are 65 and above, or who will be 65 by
1990, are not generally affected or likely to miérate into the region.
The most important aspect of the population above 65 is not shown in any
of the projections. The problem lies in the size of the population over
65 after 1990. The reason for this is the fact that the populations of
Morrow,vaati11a, and Gilliam Counties are likely to'grow.significant1y
between 1975 and 1990 in those ages between 20 and 39. What this means
is, that sometime around the year 2000, the population above 65 years of
age will begin to fncrease very rapidly. This is not too important now,
but since no indication of that fact is in evidence in any of the pre-
dictions, it is important to mention it as a future event, which is not

free of consequences, and they should not be ignored.

Limitations and Further Research

The most serious difficulty with the proposed model lies in the
availability of good local data from the counties of interest. Secohdary

data sources are used in most cases, and generally refer to national
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statistics. As with most research, the constraints of time and money are
the most limiting variables. Given the reiative accuracy of the 1970 pre-
dictions (total population prediction was less than two percent from
enumerated), there may be some point in the argument that the expenditure
of more time and money to collect local statistics would ndt be cost-
effective. |

Second, more flexibility in the model may have produced more accurate
results. Specifically, no matter what happened in the economy, those over
the age of 39 were simply advanced yearly by one age;cohort and the mor-
tality rates were appliéd. It seems likely that there is some migration
of those over 40 both into and out of the three-county area. It would
also have Been better to allow the unemployment rate and the labor force
participation rate to vary. As mentioned in Chapter III, it seems likely
that in a rapid growth situation, local labor force participation rates
are 1ikely to rise. This would tend to Tessen the number of in-migrants
as opposed to what is predicted by the model.

Potentials for future research are many and varied. Possibly the
most important would be an analysis of changes which can be expected in
the Tocal labor force participation rates in relatively rural areas ex-
periencing rapid economic development. A second extremely important
issue to most people invoived with the local community is Who gets the
new jobs which are created by industrial development. In this model,
unempioyment is set at a predetermined level, and no attempt is made
to determine who, migrant or resident, fills the roles of unemployed. If
industrial deve]opmént is a tool in rural areas to combat local unemploy-
ment, research is necessary to determine who benefits from the new em-

ployment opportunities associated with the growth.
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.Conclusion

In this research a model is developed to predict population for re-
latively rural areas experiencing rapid economic development. Of the many
ways to predict population size, in this reéearch a "demographic-economic"
model is chosen for use. The economic variables which aid in projecting
population are total employment, and net changes in employment associated
with economic growth. The model developed for this reseafch is applied
to Oregon's Northern Columbia River Basin Counties of Morrow, Umatilla,
and Gilliam. Each county is or is expected to experience rapid growth 1n‘
~its agricultural and/or industrial sectors in the next few years. Using
employment projections to the year 1990, population projections are made

at five-year intervals between the years 1970 and 1990.
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Sprague Multiplier

For several reasons, single-year cohorts are used in the population
projection model in this research. In order to acquire single-year.
values from census data, which only report five-year totals above the
age of 19, a Sprague Multiplier was used. The Sprague Multiplier is a
commonly used technique among demographers to interpolate aggregate
dquantities.

Basically, the Sprague Multiplier is a formula which yields values
which can be used to accurately divide evenly spaced groups (such as
five-year age cohorts) into fifths while maintaining totals. In the
following table, the Sprague coefficients which are used td interpolate
the census five-year cohorts are presented. A more complete description
of the Sprague Multiplier can be found in an article by Thomas Bond Sprague

called "Explanation of a New Formula For Interpolation,” in the Journal

of the Institute of Actuaries, 22:270, 1880-81.



Table 17. Sprague Coefficients
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Coefficients to be applied to--

Interpolated Subgroup G, G, G, G, Gs
First panel
First fifth of G; +.3616 -.2768 +.1488 -.0336
Second fifth of G, +.2640 -.0960 +.0400 -.0080
Third fifth of G, +.1840 +.0400 -.0320 +.0080
Fourth fifth of G, +.1200 +.1360 | -.0720 +.0160
Last fifth of G, +.0704 +.1968 -.0848 +.0176
Next to first panel
First fifth of G, +.0336 +.2272 -.0752 +.0144
Second fifth of G, © +.0080 +.2320 -.0480 +.0080
Third fifth of G, -.0080 +.2160 -.0080 .0000
Fourth fifth of G, -.0160 +.1840 +.0400 -.0080
Ltast fifth of G, -.0176 +.1408 +.0912 -.0144
Middle panel
First fifth of G, -.0128 +.0848 +.1504 -.0240 | +.0016
Second fifth of G, -.0016 +.0144 +.2224 -.0416 | +.0064
Third fifth of G, +.0064 -.0336 +.2544 -.0336 | +.0064
Fourth fifth of G, +.0064 -.0416 +.2224 +.0144 | -.0016
Last fifth of Gj. +.0016 -.0240 +.1504 +.0848 | -.0128
Next to last panel
First fifth of G, +.0144 | +.0912 | +.1408 | -.0176
Second fifth of Gy -.0080 +.0400 +.1840 | -.0160
Third fifth of Gy .0000 -.0080 +.2160 | -.0080
Fourth fifth of G, +.0080 -.0480 +.2320 | +.0080
Last fifth of Gy, +.0144 -.0752 +.2272 | +.0336
Last panel
First fifth of Gg +.0176 -.0848 +.1968 | +.0704
Second fifth of Gs +.0160 -.0720 +.1360 | +.1200
Third fifth of Gs +.0080 -.0320 +.0400 | +.1840
Fourth fifth of Gs -.0080 +.0400 -.0960 | +.2640
Last fifth of Gs | -.0336 +.1488 -.2768 | +.3616
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52 IF(J.E2.2) Clba) = Clu,b) ¢ TA*C(543)
IF(JENLIY CU3,%) = C(5,4) + T&"C(3,3) 7 .
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DO 78 J=L,2 . .
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ITALLL,5)=1IFIX(SE3) .
IT2LL(S,71=IFIX(ACOM(B5,J))
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CoONTINUE
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FRINT 2021
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FINT
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FINT 2244
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FRINT 2245 :
FAINT 2241, (I9CCIL,J) 44=1,6)
PRINT 2243 - B
PRINT 2241, (I0CCH544)5J=1,6)
FRRINT 2243

IF(X.EQ.5)
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153 L S/SYILL 320UP%,//)
e 2222 FORVYATLTIS,*A5*,T52,%A0 SE24%,T63,*ITHER®,T85, *NON-LGCAL®,
- 1 TLGL,* 200 ") - ’ 7
. 2235 FOOmATIT35,%*3203%,752,%AG6 ©20C*,T68,%*3ASIC*,T85,*CONSTRUCTS,
1 7164, *55CONTI*, T120,*TOTAL? 7/}
155 22u7 FORMATILIX,*FCPRAIZTORS, MANAGERS®,/»1X,*AND PJOFESSIONALS®)
- 22uy FLovaTt 1He, T23, 510124415V, 17 ) -
. 2282 FOZ“AT(LK, *CREFTSMIN AND®./,1X, *0THIR SXILLEOD®)
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85
Empirical Results

The following pages contain three sets of data. The first are the
five-year employment projections (1970-1990) for Umatilla, Morrow, and
Gilliam Counties. Total employment is listed for the three scenarios in
the five aggregate industry groups for each county.

The second set of data are the three-county region five-year total
population projections for 1970 to 1990. Single-year age and sex-cohorts
are supplied. At the bottom of each page the popd]ation in selected ége
groups is summarized. The third set of data available are the individual
county population projections for 1970 to 1990. The format for the county

projections is the same as for the three-county region.



Table 19. Total Employment: 1670-1690 Uratilla, Morrow, and Gilliam Counties, All Scenarios

f[ Faraming=~ 2/ I Agricultural Servicesgj Cther BasicE/ Mon-Loca Cons;ruc:‘org! SECGH@&ryij
| i 2
verr | counties | A7 | o | |4 s c A B 1 ¢ Aope jc oA 8 c
1870 Umatilla 1,330 ' : 1,606 1,777 20 8,060
Horrow 463 151 . 93 0 gs7
Gilliam 272 : 104 30 0 507
1975 | Umatilla 2,529 1,850 2,110 85 5,633
Morrow 748 416 229 24 1,630
Gilliam 2n 4 14 5 504
1980 | Umatilla 3,022 | 3,241 | 3,361 2,520 1,808 {3,042 2,174 12,174 | 2,236 108 109 702 10,233 10,3560 10,505
HMorrow 778 771 803 470 304 490 339 336 322 66 66 299 1,725 1,810 1,885
Gilliam 164 174 170 22 14 24 i0 10 10 .12 12 494 623 620 1,265

1985 Umatilla | 3,321 | 3,639 | 3,824 2,660 {3,000 3,660 2,652 }2,981 | 3,782 135 135 17 10,472 10,581 11,401
Morrow 734 810 832 390 416 474 354 354 486 62 62 79 . 1,201 1,505 2,190
Gilliam 164 174 182 24 24 16 1 10 28 15 15 139 632 634 1,063
1990 .| Umatilla 3,320 | 3,661 | 3,853 2,564 | 3,074 13,754 2,750 3,094 | 4,106 104 140 182 10,551 10,755 11,235
Morrow 779 210 882 372 424 482 388 368 517 45 62 72 1,915 1,924 2,174
Gilliam 164 174 182 22 24 16 10 10 30 1 15 47 636 640 1,085
a/ _Farming: Crop, livestcck, and mixed enterprises; includes truck crop, tree crop, and commercial horticultural operatiors. '
b/ Agricultural Servicss and Agricultural Crops Processing: Agribusiness firms who deal directly with the farming secicr, but rot ones primarily involved
in maaufacturing far= equipment.
9 Other 8asic Indusiry: Lumber and wood products, primary metal reduction, electrical pcwer generation, other manufacturirg, etc.
¢/ Non-tocal Construction: Employees of contract construction firms rot headquartered in Morrow or Umatilla Countles but residing in the area while en-
gaged in local construction activities.
&/ Seconcary Industry: Trade, transportation, communication, utilities, finance, insurance, real estate, protessicnal sarvicas, goverrment, etc.
£/ ' '

A: Stanfield/Westiernc Conservative
&/ 8: Sstanfield/uestlarnd Project.
b C: Stanfield/Westland, Full Project ard Industries

Source: For f/, 9/, end "/ Urpublished data, “Oregon's Nortrarn Columbie River 2asin Irrigaticn System Development Project: Emplcyment and Sub-Arzz Dis-
tribution, 1553-7550," Orecon Stzte ixtension Service. Rcger Krayrnick (Research Associate}.

.
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THSEZ COUNTY REGION (UMATILLA, MURROW, GILLIAM COUNTIES) YZAR 1635
STANFIZLO-%ESTLAND, PROJICT UNDEITAKEN
Tt T T T "POPJLATION TALLY BY SEX AMD AGE GROUP (1 YR AND S5 YR ASZ CCHORTS)Y T
1 2 3 « - s (5 Y3 & 7 3 s 16
551 563 577 588 599 (2873) 612 630 639 Bll 645
55, s&s | 883 531 6G3  1289¢) 616 635 645 Te4s 643
%) 633 €21 539 563 (3131 555 549 572 426 3143
847 638 __ _ €25 612 5538 43120 567 519 Sa2 392 __ 317
33 359 233 %03 387 (18541 399 377 399 439 448
33¢ 357 399 334 397 (1267) 4C3 422 4340 456 473
£33 L8 485 530 60a (2596) 519 547 437 483 481
493 533 557 531 621 (27901 630 604 582 _ 565 551
W7s T T w2 T es2 T wa0T T w28 w2258y T w22 T T T 425 417 396 363
5.1 524 519 %97 482 (2555) 474 477 “B7 449 424
337 307 283 __ 257 257 _(14531) ___ 246 __ _ 256 ___ 262 ___ 261 257
337 363 335 315 301 (1711) 287 293 385 397 3¢5
252 247 26t 242 242 (12271 2490 236 231 225 216
354 362 T293 77T 293 7T 286 133y T 273 T 289 T 728y T 256 T 7T 253
257 193 187 175 161 t 928) 167 133 120 139 99
28 24T 235 226-__ 210 t1186) _ 196 183 168 153 138
8e 77 63 58 50 € 3549
12% 110 LY} 39 8t t 5221
SCrOOL EXITING AGE 65 AGE 35 ToTaL
XK-6 7-9 10-12  ALL " H.S. G220S ANO ABOVE AND A30VE POPULATI
YN 1325 1574 7947 240 3303 235 72107
4479 1335 1683 7382 233 4563 247 34345
D 8925 ~ 3860 33le 16929 7T T 7777 'y87 7374 TTT 832 7T TTTTTsrg72
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T4REZ C YSAR 1990
STINFIELO-WISTLANG, PROJICT UNDERTAKEM
NU<3IR OF PIR-_ . L - . _ . . o .
SINS N2 ¥PS PDPULATION TALLY 8Y SEX AND AGE GROUP (1 YR ANG 5 YR AGE COAQRTS)
919 3N NI(T 3
JITA3AY &S OF 1 2 3 I 5 (5 YR) 6 7 8 9 19 (5 YR
4=33-39
4 521 530 5L 551 563 (27051 574 535 599 610 622 (2332y
1~ 49 e JE e —— e [ —_ —— R —— - —— S
F 525 53¢ 545 554 565 (2724) 577 589 633 €1k e27 (3613
v 635 654 663 668 668 (32893 666 655 643 473 347 (2734)
11 ~ 28
.. F_ o ®wl___ _®53___ €59 __ __ 813 672 13313) 670 661 649 _ k7T T 35C_ (2807) L o
4 325 324 133 337 331 (1635) 349 263 431 L2¢ Woh (1943)
21 - 33
F 366 318 327 319 345 (1657) 358 385 426 L1t Loy (2354)
" 458 395 417 457 465 (2142) 505 500 501 545 621 (23721
31 = <3 .
F 435 458 _ 457 433 497 (2323 524 .553 532 806 645 (2516}
- 8 T s3zT T sy T T sg2’ T 433 Ta76 T (2517 63 " %58 T 439 T T Tw27 77T Uiz 77T 2132y T
41 ~ 50 :
F 654 623 595 573 552 (2996) 533 516 582 %33 o7 (25:3)
.. M_ ____ _ube _____ 403 399 _ 377 34u C€1934) 317 237 263 247 235 (1353)
51 ~ 60 . )
F N 4EB 455 437 612 (2236 385 351 323 333 233 (1651}
v 224 221 235 232 226 (1148) 213 213 237 223 193 (121}
51 - 71 R PO [ I — e - e P —_— . et e
F 275 234 295 290 287 (1426} 284 251 276 239 268 (1273
_ 4 195 139 182 174 164 € 9041 154 164 132 120 107 ¢ 657)
71 - 80
o F o 254______ 2683 __ 231 ____ 226 218 o l1164) 281 203 192 _-_ 179 164 ___C 9%y
,-4 35 32 71 62 53 ( 363)
51 - 85
F 158 134 129 106 92 { 602) ,
SU3TITALS SCHOOL EXITING 4GE €5 AGE 35 TOTAL
LMY TOTEL K-6 7-3 16-12  ALL HeS. GRADS AND A30VE ANG 130V3 POPULATION
YALES 4279 1959 1964 8242 ] 273 3254 32s 32605
. FE<ilZs 4309 261t 1982 3303 231 4317 233 35333
YOTAL T 3583 4313 3944 15545 T 7608 T T T 77383 TTTTTTT TTgages T T T T T

QUNTY RIGICY (UHATILLA, MIRIVW, GILLIAY COUNTIES)
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GILLIAM COUNTIZS)

STANFIZLD-WISTLAND, FULL PROVJIZCT OLUS ALUMAX, PESBI3LE SPRINGS

1 2
334 3385
22 354
512 563
539 523
332 321
242 356
271 271
231 285
278 7T T 292
367 320
324 325
120 313
28¢ 267
I 263
17¢ 158
13¢ 173

87 75
99 88

61

77

SCFOOL
7-9
1577
1506

176

1642
1733
1743

POPULATION TALLY By SEX AND AGZI GROUP (1 YR

T 3238 35327 13555
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4 5 {5 YR) 6 7 8 9 ] s Y2)
46 292 (1534 w2e 452 533 529 513 (24 32)
EEL 398 €1927) 1T T ee3 T 513 T .73 W83 T Tq23zzy 0T T
575 569 2717) 622 591 570 672 -1 (2573)
545 ____ 54t 1254} _ 559 _  S5A3__ 60: 653 372 (253t
332 295 (15&1) 289 294 278 276 273 TUSEE!
317 364 (15931 294 237 233 230 285 (1625%)
263 256 (1333) 249 243 252 250 264 (1243) )
234 279 (14186) 275 271 272 231 296 €1333)
336 7 305 (1%3%) 3¢5 335 306 310 77 318 0 T 152y 7T
334 334 (16251 335 T 335 334 331 325 (1661)
327 325 o (1825) __ 322 _319 _ 313 336 . 2s2 tissoy
337 3c3 (1557) 367 336 333 2935 234 (14355
244 235 (12301 228 215 206 19% 182 €102%)
240 T 772277 T t12s58) 214 230 190 135 183’7 T( 972y T TTTTTTT
140 136 { 749) 128 121 114 115 a7 t S66)
167 157t 836) 168 133 - 129 319 a3 U sney
46 28  237) -
67 57 ( 339)
EXITING AGE 65 AGE 35 TOT:L
aLt T HeSe. GRADS AND 283VE AND aA23VE POPLULATION
6932 250 . 2323 143 25655%
6723 255 3143 234 26145
T T s23 T "7 s%ee T4y T T TTTsp80r T T T T T T
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43R0 K,
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T FOPSLATICN TALLY 3Y SEX AND AGE GROUP (1 YR ANJ 5 YR AGE C3-0RTS)

GILLIAY COUNTIES)
PZ33LE SPRINGS

YEAR 1975

U7 3 NIXT
3I2T43aY AS OF 1 2 2 4 5 (5 v=2) 6 7 3 9 1z 5 v3)
~33-75
4 562 554 542 523 516 (27343 W7 %69 %92 433 .75 12234
IR LI 8 S _. e e R . — —
3 566 557 544 532 517 (2715) 506 433 431 Wu2 w85 (2347)
4 56 535 562 623 597 12352 616 591 615 432 3593 (2533
11 - 29
o FLoo. %3 _ 533 SS7T_ 537 ST __ (27331 __ 593 __ _ 807 _ 834 ___ _&71_ _ 335 2234}
L] L1t 408 4G7 453 532 (2209 NS 439 420 L1t tia (2135)
21 - 30
F 386 423 La 458 539 (2225) 519 %93 L7 W5 (AR} (237%)
b 753 293 3893 335 382 €1948) 386 333 373 372 364 (1374)
31 - 40
F %31 L2h %29 417 L16 (2107) L13 V22 L23 429 L15 (2:s)
T W 353 328 3Ccs 239 285 L1559y 7 271 285 296 237 295 T tin42)
i - 53 .
F w1t 375 349 329 316 (1780) 303 315 324 323 323 (1533)
_ W_o__ 236 292 292__ 235 289 uery 362 334 345 332 293 (1511)
517 53 . S ——_— —— . IR _—
F 322 323 326 322 317 (15621) 311 303 298 235 235 1153:2)
M 233 231 281 2790 257 (13391 243 229 216 234 194 (1933)
81 - 70 _ o B . R L o _
F 292 292 287 279 287 (1413) 256 245 233 220 207 tie61)
8 133 177 162 1590 125 € 335) 126 114 106 3% 83 t 523
71 - 39 :
. _F. ___ 193 ___ _ 1739 163 162 158 _ U 852)_ 153 169 162 133 123 753
9 82 75 &3 61 S € 361
31 - 35
F 112 102 92 32 72 t 461)
$553TATLLS SCFOOL EXITING AGE &5 GE 35 TSTAL
ANY TOTAL X-6 7-9 10-12  aLv H.S. GR32S . AND 480VE ANO 432v= POPULATION
4ALZS 3est 1312 1922 7075 275 2939 217 29127
. FEMALES 3374 1726 1304 6964 268 - 3454 . 273 30623
rorval’” o "7 76815 T 3533 777 3626 T T13979 "S54 BL34 56 59785 - T
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4-31-3)
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et 525
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___ __F_ 837
) ] 333
21 - 1)
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F o 595
- MO Te92
41 - 33
F L32
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81 - 70
F 237
4 198
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. F 231
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31 - 85
s 117
SU3TATELS
AND TOT2AL
MILIS
CINLLES
rataL T

NTY RSGICH (UMATILLA, MIRROWN, GILLIAM CIUNTIES) YZ4R 1949
FULL 2R0JECT PLUS ALUMAX, PE33LI SPRINGS
- T POSYLATICN TALLY 3Y SEX AND 433 GROUP {1 YR AND 5 YR a33 C0+43273) } ) o
3 4 3 (5 YR) 6 7 8 9 12 (5 YR)

3 €13 515 615 (3338) 613 633 532 579 56% (2951) ’
7 7 Te1s T TTe2a T Te2e 7T (3e57)y C  e1s 697 T 753w T T 832 T Tses T T (29357) Tt T T
) Sut 541 527 (2637) 555 588 641 574 35% €2553)
9 53z W4 532 t28d6) S46 584 6%3_ 455 332 2338y
3 433 473 483 (2183) 524 519 520 566 6k (2773) .
3 252 419 433 €1935) 461 496 521 S43 585 (2533)
3 533 525 _ 517 (2673) 511 506 502 493 4G (2514)
9 134 530 516 €2757) 506 499 695 492 %91 €26 33) .
R T T a3 T Tei6TT 377 T (21300 7 T3e9 T T T ra9 T 2957 T 7230 T 27t T t1s16) T
5 477 %58 432 (236%) 4C5S 371 363 323 310 (1752)
3 281 233 280 (1378)_ 277 274 272 273 275 w310y
9 3i6 319 318 (1557) 318 3tr 316 319 304 11563)
5 273 268 262 (135%) 255 2468 233 225 212 (1175)
9 7 282 TTUTT 279 TTTTT278 U7 (te25) U278 U272 TTT 288 U255 T 243 T U1312) T h
3 173 158 147 ( 856) 136 125 116 133 92 t 579)
9 286 192 178 ___ (1025} 164 150 138 129 123 ¢ 704)
o 61 St %9 € 314)
¢ 12 92 81 ( 502)

SCHCOL EXITING AGE 65 AGE 85 ToTeL

7-9 10-12  ALL H.S. GRaDS AND ABOVE AND ABOVE POPULA TION

1612 1782 7393 236 i X171 252 32611

1552 1773 7349 273 3904 266 33503

317¢ T 3580 T fe739 561 T T 8975 542 65916 T TTC T .
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GILLIAM COUNTIES)

LY EE]

TH22Z TIOUNTY RIGION
STANFIZL JI=-®ZISTULANCD,

(UMATILLA, MORR0OW,
FULL PROJZCT PLYS ALUMAX,
qp:ua.:) 0F FZ2e
SIS e YRS
OLY IN NIXT

233Lc SPRINGS

YSAR 19335

POPULATION TALLY 3Y SIX AND AGE GROUP (1 YR AND 5 YR AG

I ceodorTS) T

JIRTHIAY AS OF b8 2 3 % 5 {5 YR} Y 7 8 < 13 ts Y}
4-33-35
4 532 551 585 573 593 12325) 508 619 529 £33 633 (3222
1 - 10 . o e . L e . L . e )
s 5.2 555 563 530 597 128521 511 624 833 637 £37 (2242} )
’ El 632 621 €18 537 532 t3942) 543 537 560 .17 366 (23353)
11 - 28
. F._ ___ &34 __ 823 _ €12 __ _ ®8I1 ____ 586 ___  (3358) ____ 573 __ 597 550 _ 3383 __ 3¢9 otzzey
] 321 339 74 3386 397 (13243 T wzs 433 655 558 513 (2342)
21 - 33
F 321 347 187 357 38¢ (1802} 398 412 420 o7 ~62 z:123)
v 556 551 552 537 674  t293C) 585 574 Sel 555 547 (2325}
31 - «0
F 433 524 549 572 612 (2748} 622 595 573 555 542 12933)
o 4 T swi T 77832 T Ts2eT TTTs1e T Tsce2 12615) 7 480 T 456 #3197 T 7 3% (2222 ot
“1 - 33 .
F T 532 513 sc7 33 492 12547) 485 478 “69 450 424 (22331
o My 335 396 _ 282 ____237___ 256 (16s7Y 245 256 252 261 257 (21232)
51 - &3 - T o T - T T Tt T
3 338 352 32, 315 30 (1753) 287 293 235 337 365 (1522)
‘ v 252 267 244 2.2 2462 11227) 24¢C 236 23t 225 216 t1eas)
54 - 72
- P T35y 352 298 7 7T 293 T 2887 1433y 7T 278 T 269 7T 281 256 T 233 IESEENA] et -
“ 207 193 187 175 161 t 923) 17 133 120 133 g7 t 685}
74 - 93
) Foo__ @A ___ 2%3_ 235 226 210 (115} 156 183 189 156 133 tasny
“ 87 77 63 53 5¢C t 3%8)
31 - 35 -
3 125 111 39 30 82 1 537) -
SU3TOT:ILS SCHGOL EXITING AGE 85 AGE 35 TOT2L
&N ToTaL K=-6 7-9 10-12  ALL " H.3. GRAOS - AND £30VE AND 23CVE POPULATION
4iLZs <373 1789 15840 7332 C 24 3335 2%3 33273
FI9qaLEsS 331 179¢ 1522 7332 - 233 Le71 287 34553
TOTAL TTTT 877477 35887 3272 T 15834 w77 7377~ 522 BEY - X & J
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THIET COUNTY RIGION (UMATILLA, HIRROW, GILLIAM CCUNTIISY) YE&R 13843
STEANFIZLO~#ESTLANG, FULL PROJITT PLUS ALUMAX, PEA3LI SPRAINGS

NUM2IR 07 PIx- o L ,
3INS 242 YRS T T POOULETION TALLY BY SIX &MD A0I GROUP (1 YR AND S YR AGI COHORTSY T T oTTm T ot
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3I2T=24Y 15 OF 1 2 2 B S {5 YY) ) 7 g < 1 (S Y33j
4-32-63
" 453 583 517 528 533 (25329 549 Sa1 575 533 335 {2:75)
I S - R e e o R . o o .
5¢2 511 521 531 542 (2607) 553 556 579 531 643 (2333)
] €19 531 Ba2 645 Blts (3:81) 6462 632 623 455 333 (25582}
11 - 2 .
F 523 635 €45 853 ___ B5G.____ (3205) _ _ 65 ___ 537 82& ___ 459 336 (2732}
4 L% 3429 321 326 312 T 11572y 327 3.5 377 4ot 32 (1337
2t - 0 :
F 331 296 322 334 329 (1582) 341 357 L36 336 393 11333)
" T3 436 L7 510 519 (2366) 55¢ 554 555 539 €75 (2353)
31 - 3 .
F 617 L31 L9 466 430 (2233) 507 5.2 565 538 628 (2332
T T T T 535 T T T T sz T 59 T T TTen9 T T U537 T (2805) T 527 7T 513 T 5397 533 7T Thes T 2583y 0 T T T
L1 - 50 . i L
F 636 628 582 561 540 (2927) 525 510 %39 439 433 £2535)
N M b2 %38 Wiz _ 378 345 _ (2033 317 _ 237 253 247 235 (1343)
50 83 T Tt T T T Tt T T
F .73 467 453 4338 L12 1225469 38y 351 323 333 239 (4552)
“ 224 231 235 232 226 (1148) 219 213 237 203 199 (egel)
61 - 70 .
FOTTT 275 T T seTT 290 T T U296 T 287 7T (Le2ed T 2847 231 0 T T 2767 T 289 T 286 T (1370 T T T
] _ 153 189 182 174 C1ee ¢ 909 156 144 132 120 197 ( 657)
74 - 32
. F 251 2e0 231 226 21&  tita%y_ 21t 203 192 179 163 € 933y _ o
" ’ 9t 82 71 82 53 t 352) -
31 - 95 -
s 143 134 123 16E 92 € 691)
Su3TOTALS SCHOJL EXITING : AGE 85 AGE 35 ToTAL
AND TOTAL -5 7-9 19-12 aLL H.S. 6GRi5S ANC 230VE AND 233VE POOYLATION
MALZS 4123 1931 239 7953 ) 263 ~ 2233 - 323 33225
FoqsLEs w157 194¢€ 1937 3913 270 4315 233 353340

ToTAL . 8235 33777 3831 15963 533 7593 553 68255
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1 2 3
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13y 324 241
45¢ L33 Lc2
NNl kW2 Lbj
23¢ 17¢ 272
352 323 252
23, 233 223
245 249 25)
2.3 254 26+
265 273 237
281 _283 287
234 279 275
23s 22¢ 215
2337 7 T 23 221
166 133 123
156 154 _ 151

77 %4 54

3L 7% 5

SCHED
X-6 7-3
2982 1+62
2335 1372
- 5847 23:12

e3P ATION TALLY 3Y

- S
-
345 333
- T T 353
534 %86
w7 676
247 263
234 27¢
224 218
247 268
257 7 286
231 292
236 282
272 27¢
239 2¢2
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117 116
_Lab 136
39 23
55 46
L EXI
13-12  ALL H.S
1531 5935
1554 5763
3335 T11895

YEAR

1973

3EX AND AGEZ GROUP (1 YR AND § YR aGI COHCRTE)

TREY 6
(17:1) 3e9
017190 T 348
(2333) 561
2254y 473
(1353) 258
(1533) 260
(11%1) 212
11232) 237
(1291) 7 263
(1413) 293
t1w21y 278
(1333) 267
(1692) 196
(1633) 187
( 633) 1ce
€ 7410 127
t 257
€ 220)
TING
. GR4DS
227
231
Tuss T T

7 8 3 d {5 v
392 «00 467 4al (22631
335 446 Tuge . w7 reeaxy T T T T T T
501 433 421 387 (2313
_S4% ____ . S16 &1 3LE_ (2283) _ _
254 249 244 265 11243)
252 247 2.5 244 (1243)
237 238 214 227 (1283)
232 233 _ 241 254 (11371
- 254 265 T270 27s 11343)
294 293 231 233 (16591
278 287 ___ 253 _ __ 2% {13291 L
256 259 253 2¢5 (1239)
193 182 171 133 ¢ 337
T Ture T 85 T 166 T T 138 T ( Ba%y T T
104 99 32 33 € 233
119 111102 33 1 5521
AGE 65 AGE 85 ToTsL
AND ASOVE AND ABQVE FOPULATION
2433 155 22148
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TTUsezs T T T T 3397 Les23 T T
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JMATILLA CCUNTY YZax 1975
STAMFIEL O-WISTLANC, CONSERVATIVI OEZVELOPMENT W/0 FROJECT
1§i43I3 95 PTR-

53 2ir 183 POOJLATION TALLY BY SEX ANO AGE GROUP {1 YR AND 5 YR AGE CCAIRTS)
ILT N MIYT
3E2T=I:Y 1S OF 1 2 3 N 5 (5 YR) 6 7 8 ] 10 3 YR
4v33-75
‘ %49 454 Lel 450 L4e (22531 39% 332 415 53] 383 13311
t - 13 )
= 452 L57 462 458 442 (2259) 435 377 397 LF R PRT (1332}
“ L25 - 457 524 497 123521 512 494 507 213 355 (2237)
11 - 23
£ «C5 w42 563 453  47s t2237) 497 502 ©sge_ _ETT__ 361 12179
Bl 323 123 211 3156 429 (1753 343 339 335 231 326 (157%)
21 - 33
s .3z 322 135 371 422 (1752) %29 402 330 322 348 (12211
] 22 317 213 338 2y (1564 300 236 232 237 23C (1%53)
34 = &) .
7 237 139 325 322 321 (1635) 322 325 326 323 37 1513)
4 27% 265 267 239 248 To(1316) 23, T 2u7 2586 o233 257 (£253)
1 - 33 .
= 313 362 303 231 273 (1487) 282 274 282 233 286 (13391
“ 255 254 253 257 261 (1240) 265 257 267  _ 256 253 _ (iz2)
54 = 33
I 287 247 285 234 2AaC 11424) 276 273 - 2565 252 253 (1332)
‘ 252 267 229 229 213 (11369 2c7 135 134 175 187 € 32
51 - 73 . . R - o
F 255 251 240 239 231 (12221 222 214 235 133 182 (1315)
“ 159 152 143 132 12¢ t 7359 1¢8 g7 a7 33 76 € 448)
7L - 32
£ 163 155 144 tse 137 € 743) 173 129 123 115 16y U 838D
“ 6% 6L 53 52 46 t 2331
31 - 35
c 37 LK 79 7¢C 61 t 395)
) SCHOOL EXITING LGE RS AGE 35 TOTAL
-5 7-9 13-12  AaLL H.S. GRLOS LNO 230VE AND &33¥Z PIPULATIOIN
2305 147¢ 133 5155 231 25514 15 24187
2138 1468 1521 5773 223 2933 233 2553¢

TaTaL . 3733 2318 3318 11633 T 451 TUTT T 3369 ' w13 T 43587
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273742 S CF
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F
b
it - 23
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A
21 - 7
3
1
31 - 43
3
N “ [
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7
- A -—
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h ]
1 - 73 __
F
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U4ATILLA COQUNTY
STANFIZLD-aZSTLANG,

257

122

67

K=5
32353
3317

6632

1

81

51

&3

YZAR 1932

CHONSERYATIVI DEVELOPHMINT W/0 PROJECT

0Py LATION

SCHCIL

7-6S
131€
1287

2607

1C-12
1433
14353

"7 2398

12131 77

ALL
6343
6742

TALLY 8Y SEX £ND 4GE GROUP (1 YR AND S Y3 A3Z COA4ORTS)

5 15 YR) S 7 3 S 13 ts Y31
431 (2252) 485 L39 %97 -36 “75 (22371
w82 2373y 483 493 7 T433 T w32 T Tare T q2asm
426 (2174 462 484 “92 618 388 €2:55)
Ghd 217wy . _  sbl 473 . ..339 _ 374 ____ 235 . _t2.20)
3.8 (1529) 378 352 354 “39 an €1353)
3.2 (15632) 345 362 377 “i2 <63 (1553)
269 (1939) 364 360 355 150 345 L7740
383 (2124) 373 372 355 352 151 (1825)
2a2 T (1333 © T T2ea 7 2583 253 7 23 T 233 77 (274
319 (1723 38 298 298 236 272 (1452)
243 (1137) 281 238 236 ___ 237 213 (1152
273 (1255) 278 278 276 273 252 (2374)
227 t1183) 220 212 203 132 138 12237
266 T 1263y T T239 T T23d T T 2277 T 2197 21¢ T t1123)
127 € 731) 113 110 191 31 8- t 333
456 .t 89%) 143 130 413 212 _ 107 _ € B11)

41 { 267)

71 € 435)

EXITING AGE 63 43% 35 TITAL

He3. GRI0S AND 23GVE AND AZOVE PIPULATION
227 2715 211 25527
223 3299 224 27111

T T T yss 6014 %35 52633
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JNATILLA CIJIMTY
STANFIZLO-WISTLANG,
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ALt
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6593

13161

YZaR 1985
CONSZIYATIVE GEYELI?MINT W/0 PRIJECT :

POPULATION TALLY 3Y SZX AN AGEZ GROUP (L YR AN

S {5 ¥R} [ 7
483 (23300 %94 502
w86 (2342) “96 505
SiC (2608) %65 w52
513 _ _(2522) 57 .9
332 (1577) 362 © 333
328 (155¢) 345 351
502 t2121) 417 %13
sc2 (2155) s¢9 W8t
362 1827y 7333 323 T
363 (1923) 356 351
227 ___ ti219) _ _ 213 _ P22 .
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