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Preface

This report was prepared to satisfy the requirements of the
Montana Utility Siting Act of 1973, which requires certain
state agencies to study and report on the impacts of proposed
utility construction, in the fields of their expertise.

In preparing the report it was decided to look beyond just
the_ legal requirements of the Utility Siting Act. The area
of interest was local problems associated with massive
amounts of capital investment in undeveloped rural areas.
The report contains data which may assist local planners and
public officials in Rosebud County, and possibly planners in
rural Montana experiencing similar growth developments.

The Colstrip project proved to be unique in several ways,
among which was the fact that the existence of a company
town provided a "test tube" example for looking at methods
for controlling massive economic growth in relatively un-
developed economies.

To put the report together required the considerable coopera-
of individuals in the County, as well as companies and agencies
inside and outside of Montana. Much of the information was
obtained directly from records of the Montana Power Company
in Butte and Colstrip and their major contractor, Bechtel
Corporation. In Rosebud County however, much of the informa-
tion could not have been gathered without the assistance
of Mr. Eldon Rice, the Rosebud County Planner.

Information gathering in the county proved an interesting
experience. It seems Rosebud County has been overrun with
bureaucrats, journalists, and assorted social analysts writ-
ing reports. Once the local people find out you are "one of
those impacters" either admission is denied or the conversa-
tion comes to a halt. Mr. Rice was of considerable assistance
in guiding us to informed individuals and groups and making
sure we were not mistaken for the common, everyday variety
of "impacters".

In Helena the assistance of the Local Government Services
Division of IGR was very valuable in untangling school
district, city and county accounting. The Research and
Analysis section of the Employment Security provided
important data on Rosebud County companies.



The Burlington Northern in Billings provided consider-
able detail on their present and future operations in Rose-

bud County as did Mountain Bell in Helena. There were many

local business people, farmers and ranchers in Rosebud
county who also provided helpful looks at their operations.

Mr. Ed Coleman, Chief of the Measurement Section of the
Regional Economics Division, Bureau of Economic Analysis,

U.S. Department of Commerce in Washington and his group
were both diligent and accommodating in providing up to

date, detailed information.

Mr. Gordon Jackson, Research Associate in our Division,

gathered information on Montana Power and the Rosebud
County tax structure. Lastly, a hearty thanks to the

secretaries who typed from quantities of very rough
manuscript.
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CHAPTER ONE

METHODOLOGY





Where and Why

The objective of investigation is to be as specific as

possible with regard to the consequences of a particular

phenomenon. The construction and operation of coal-fired

generating units in Colstrip, Montana affects in varying

degrees the people and the economies of Rosebud County, the

rest of Montana and the entire nation. However, the great-

est impact will be felt within Rosebud County itself. The

Rosebud County towns of Forsyth and Colstrip and their

school districts are the most affected areas. Thus, our

economic analysis has concentrated on the Rosebud County

economy and the governmental units of the county, the city

of Forsyth and the school districts of Forsyth and Colstrip.

Data and Methodology Limitations

Before reporting on the results of the analysis the reader

should be aware of the data and methodology used to obtain

the projected results. The credibility of any economic

analysis rests on an appraisal of their relative merit.

Generally, the limitations fall within the categories of the

data and the statistical techniques. First, Montana has

available the considerable expertise of the Regional Economic

Division, Bureau of Economic Analysis, U.S. Department of

Commerce. The economists in this division have assembled a



yearly data series for all counties in the U.S. under the

name of the Regional Economics Information System (R.E.I.S.)

files. The Montana county data from the R.E.I.S. files are

by far the best, most consistent statistical series available

at the county level.

As good as this data series is, it does have limitations. For

example, the data in the files contain distortions within

Standard Industrial Classification Codes at the county, level,

which should be adjusted before the data is usable for detailed

economic projections. The adjustment process requires knowledge

of how the files have been assembled, and access to their

basic reporting sources.

Another problem with county economic data is its scarcity.

County personal income accounts for only two thirds of the

total income in the county. Also, monetary stock or monetary

flow of funds series at a county level does not exist.

The second limitation is the statistical technique to

quantify economic phenommon. Economic analysis must quantify

relationships which must anticipate what people will do with

their monetary resources. A noted English economist des-

cribed this problem succinctly when he said, "But of course,

economics cannot be compared with the exact physical sciences;



for it deals with every changing and subtle force of human

nature. " (1)

At the county level the technique must put into numerical

form highly qualitative relationships. For example, people,

employees or employers, must decide how much of their earn-

ings they will save and how much they will consume. They

must decide whether or not they will save or consume local-

ly, or outside of the county. The business entrepreneur

must decide how much to invest, whether to invest locally or

outside of the county. Description of this dynamic process

is easy; however, precise quantification of consumption,

saving and investment at the state or county level in Mon-

tana is currently not possible. Anticipation of the dynamic

economic process at these levels, through projections,

becomes an exercise in statistical ridiculousness.

The Dynamic Economic Process

Figure 1 illustrates the economic process that determines

employment and earnings in the local economy and the rest of

the economy. The diagram becomes very real if the outside

investment decision, flowing into local economy becomes the

$600 million that Montana Power, et al, are investing in

Rosebud county at the Colstrip project. Thus, the "local"

(1) Alfred Marshall, Marshall's Principles of Economics (N.Y.,
N.Y.: The MacMillan Company, 1920) p. 14
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portion might be Rosebud County and the "outside" may be the

rest of Montana or anywhere in the entire U.S.

Outside Investment

The process begins when the companies raise the investment

capital for the Colstrip project. The beginning of construc-

tion marks the direct employment of people and purchasing of

the goods and services, some locally, most outside.

Indirectly, locally purchased goods and services create a

demand for local labor. The businesses employ people to

produce or simply sell the goods. The businesses pay wages

and salaries to the employees and the proprietors earn

profits.

Local Consumption

These monies, in addition to the earnings of those directly

employed people and the earnings of the remainder of people

employed in the county, comprise the pool of money from

which people either consume or save. Of major importance to

the local economy is how much of the earnings are consumed

or saved locally and how much is consumed or put into sav-

ings outside of the county. In most cases the capture of

local consumption and savings dollars is determined initi-

ally by the quality and quantity of business services offer-



ed locally. If the local business community has a generous

array of goods and services, people will consume locally; if

not they will go elsewhere.

Local Investment

After the initial stages of a major investment, the local

investment decisions made either by local businessmen or by

outside businessmen investing locally will affect the capture

of the earnings dollars. Basically it is the amount of, and

the assimilation of investment in any economy which determines

the rate of economic growth. John M. Keynes described the

phenomenon, as follows: "Let us call k the investment multi-

plier. It tells us that when there is an increment of aggre-

gate investment, income will increase by an amount which is

k times the increment of investment ." '2'

The Efficiency of Capital

The amount of investment, whether locally or outside is

determined by the efficiency of capital. In this process the

business entrepreneur measures prospective rate of return on

an investment, over the cost of the capital to determine

whether or not an investment is warranted.

(2) John M. Keynes, The General Theory of Employment Interest
and Money, (N.Y., N.Y. Harcourt, Brace & World, Inc.) p. 114



illy, when the difference between the capital cost and

._i.<r L eturn exceeds the current rate of interest, the invest-

ment becomes viable. While the efficiency of an investment

is in part determined by fixed business relationships, it

is also determined by the efficiency of the business entre-

The interrelationship between consumption, saving and invest-

ment is what might be called a dynamic economic process. Some

of the variables which affect the relationships are consumer

tastes, prices of goods and services, labor's work preferences,

_y of goods and services, stock of capital, interest rates,

efficiency of the entrepreneur, etc. Individually consumption,

savings and investment are all daily topics of discussion among

3. However, aggregate quantification of them and their

ir itionships is quite another matter. While precise

quantification is difficult, the demands of society require

ates be made.

laic Reality

G items in the flow diagram, only the employment and

nal earnings are available at the county or state level

f- ood quality, consistent source. Consumption, saving

stment levels within Rosebud County, or the state

are not known. More important, their interrelationship

is an immensely complex phenomenon which even at the national



level is not yet totally quantifiable. Thus, the projection of

employment and earnings must be accomplished by a statistical

technique which is less dynamic than the process described

above

.

Impact Techniques

In preparing the projections for Rosebud County, emphasis was

placed on analysis of the individual firm within major

industries. The projection of employment (in mining,

manufacturing, and transportation, communication, and pxiblic

utilities industries) used anticipated changes in physical

output, changes in productive capacity and output per man.

In utilizing either productivity (output per man) or output

volvimes or changes in physical capacity whenever possible, a

degree of dynamics was introduced into the projection process.

For example, the amounts of coal shipped from Westmoreland

Coal, Western Energy and Peabody Coal determines the number

of people employed by the B.N. in Forsyth, Montana.

Mining

In the Rosebud County mining industry, individual company

estimates of output per man were used in obtaining employ-

ment from projected coal tonnages to 1981. Once yearly

employment projections were derived at the firm level, 1973

earnings based on total labor costs at the firm level were
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applied to them to arrive at total projected earnings per

firm in 1973 dollars. Then the data of firms within an

industry were summed to an industry level. In those few

situations where proprietary earnings were present, 1973

proprietary earnings or a five-year average were used in the

total earnings projections.

Agriculture

In agriculture, the Rosebud County earnings projections were

based on projected physical quantities of production of

particular agriculture commodities times the average 1973

prices of those commodities. In the livestock sectors,

physical projections were based on Rosebud County's relative

efficiency compared to state production for each livestock

commodity. In the crops section, acreage and yields per

acre by commodity were used in the projection of physical

quantities per commodity. The assumption was made that

increasing acreage in Rosebud County would continue to be

devoted to livestock input items (corn silage, hays and feed

grains)

.

Construction

In the construction industry, projections were based on

actual or anticipated capital expansion plans of individual

firms or government entities. Construction employment
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projections for the Colstrip generation units and Western

Energy's coal mining activities were based on engineering

analysis. They were also time-sequenced based on an engineer-

ing construction timetable. Construction employment projections

for Colstrip town, Rosebud County road projects, other

piiblic projects and a residual construction element for the

remainder of the county were incorporated into the projections.

Manufacturing

Projections of employment and earnings were based on antici-

pated capital expansion plans of firms, and sales changes

directly related to new economic activity in Colstrip. Only

one manufacturing firm in Rosebud County was found to have

sales directly related to this new activity. Manufacturing

in the county is not a large sector of the county's economy.

Transportation , Communication and Public Utilities

This category includes not only Montana Power, but also M.D.U.,

Mountain Bell, B.N., Milwaukee, Prince Transport, Tongue

River Electric Co-op, Range Telephone, Northern Cheyenne

Utilities and others. Montana Power's projected employ-

ment was based on their manpower needs in Colstrip to oper-

ate generation facilities, the town and their substation and

transmission lines in Rosebud County. Projections of employ-

ment for the other firms were based in most cases on major
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anticipated capital expansion programs and estimates of

direct and indirect sales relationships to new economic

activity in Colstrip and Forsyth.

Residence Adjustment

The Colstrip data were adjusted for daily and weekly out-of-

county commuting using two commuting employment estimates

obtained from Western Energy Company. Because of the time

and cost only two stock estimates (employment by place of

residence at a point in time) were used. The out-of-Rosebud

County employment commuting estimate was 10.4% in the winter

and 25.1% in the summer of total employment on the Colstrip

project. Employment included Bechtel (the primary contractor)

and the sub-contractors. These estimates were averaged and

they were used to residence-adjust all Rosebud County con-

struction employment.

The Threshold Model

In the service industries employment was estimated for each

year based on population changes that occurred as a result

of employment changes in the five sectors mentioned above

(Mining, manufacturing, agriculture, construction and trans-

portation, communication and public utilities ) . The technique

used to measure these changes is called a threshold model.

The model estimates the amount of service sector employment
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that will occur as a result of changes in the county popula-

tion level.

In the model, the various service industries have different

thresholds which determine the employment changes that will

occur in those sectors, depending on the slope of a regression

line. For example, 200 new people in a community may generate

enough food retail sales to cause one new person to be

employed in food retailing, but it may take 20,000 people

before enough brokerage sales are generated for a new em-

ployee to be added to a stock brokerage business.

There are some business sectors in which there are minimum

threshold levels. This means no employment occurs in those

sectors until population reaches a certain level. A minimum

threshold indicates a low population county like Rosebud

County for example , would not support a stock brokerage

business.

In the development of technique it was found that a strong

correlation existed between the number of people in Montana

counties and the number of people employed in county service

industries (35 S.I.C. code service sectors).^ ' This may be

initially startling, but it is numerical evidence to sub-

(3) For a detailed statistical analysis see the paper appended
to this study, written by Richard Dodge.
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stantiate the fact that there is a relatively uniform

demand for services in Montana counties, and that the size of

service demand is strongly related to the population size

of an area. Thus, the threshold model incorporates 35

separate regresssion formulas into the calculation of four

division level service sectors: (1) Wholesale-Retail Trade,

(2) Finance, Insurance and Real Estate, (3) Services, (4)

Government.

Why The Threshold Model

Two common techniques to estimate secondary employment are

used by Economists: the export base and the input-output

multipliers. Both are static, in that they are based on past

recorded economic relationships. They vary only in their

level of economic detail and economic process. In a situa-

tion where $600 million is being invested into the local

economy with a personal income of $30 million, historical

direct and indirect interindustry relationships are of

little value.

Where inter-industry relationships change rapidly in size

and composition, the threshold technique anticipates new

levels of service sector demands, through employment, in

these sectors in a manner which more closely approximates

what actually happens in a dynamic economy.
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In discussing Figure 1, it was pointed out that local sales

(and thus, local service sector employment) are a function

of the level of total county consumption, the portion of

total consumption dollars disbursed locally, the amount of

investment by county residents and total local investment.

The end result of this dynamic process is to produce new

levels of local employment and earnings. The relationships

described above, however, are unknown at a county level and

unavailable at even the state level from a consistent,

uniform, statistical source.

The threshold model quantifies the fact that there is a

relatively uniform demand for services (as quantified by

employment in those sectors) in Montana counties. It util-

izes the fact that the service sector demand varies basic-

ally in proportion to the number of people residing in a

county.

Thus, the technique quantifies the addition of factor inputs

(employment) at the margin. Rather than using marginal

output (sales) to determine the expansion of factor inputs,

the technique uses the numbers of additional people to

determine the new level of employment in the various service

sectors.

Instead of using a single static multiplier, the threshold

technique uses production (employment) data relevant to the
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numerous individual service sectors. In short, it is more

dynamic than a single multiplier and it quantifies in a more

realistic fashion the process of economic growth.

Population

In a rapidly changing county economy, the most dynamic

element of one firm in an industry can greatly affect the

number of people employed in a community, thus its population

However, in using employment as the basis for the population projec-

tion, it must be adjusted for the nuraber of people working,

but not living in a community. Estimating population at a

sub-county level is even more difficult for the same reason,

but is compounded by the lack of a consistent sub-county

employment series.

In Colstrip population is greatly affected by commuting

patterns (people working, but not living in Colstrip)

.

These commuting patterns are a function of consumer prefer-

ences in housing, and a myriad of other factors. While a

Colstrip population projection is possible, it would be

considerably less reliable than one made at the county

level.

Once the projected county employment has been adjusted for

place of residence, a relatively stable relationship (that
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of population to employment) was used to estimate popula-

tion. Interestingly, the population-to-employment ratio

exhibits considerable stability statewide, with a minor, but

stable difference for Rosebud County. The ratio of popula-

tion to employment used in this study is a five year average,

1967-72, of 2.33.
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The Structure of the Economy

Historically, Rosebud County's economy has been dominated by

agriculture. If agriculture did well so did the county's

residents and vice-versa. However, in recent years agricul-

ture's relative share of the county's economy has been declin-

ing and it will continue under any of the economic growth

scenarios described in Table 1 below.

Table 1 — Economic Growth Scenarios

Scenario I

(Minimum
growth)

Scenario II
(Coal
export)

Scenario III
(With 3

and 4)

Generation Units

Plants 1,2

Plants 1,2

Plants 1,2,3,4

Western Energy Coal
Production

Coal for Plants 1,2
Current existing sales

contracts

Coal for Plants 1 and 2

Current existing sales
contracts

Additional contracts equiv-
alent to Plant 3 and 4

requirements, but ex-
ported from state.

Coal for plants 1,2,3,4
Current existing sales

contracts

Figure 2 illustrates the relative size of various sectors of

Rosebud County economy over 50 years. In 1930 farm earnings

represented 4 4% of the total earnings generated in the

county (earnings included proprietors' net income and wages

and salaries) . By 1950 the farm sector had risen to 55% of

the total county earnings. With the rise of the service and
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government sectors in 1970, farm earnings declined to 28% of

the total. ^'^

Whatever happens in regard to the Utility Siting Act and the

Colstrip generating 3 and 4, agriculture will be displaced

as the number one industry in the county's economy. If

generating units 3 and 4 are approved, agriculture will

represent only 18% of the county's earnings compared to

mining's 28% in 1981 (Scenario III). If just units 1

and 2 are built and only coal for 1 and 2 and the current

existing coal sales contracts are mined, agriculture would

represent 20% of the county's total earnings and mining 26%.

(Scenarios in Figure 2)

In Figures 3 through 8 the industrial composition of Rosebud

County employment year by year is traced under three differ-

ent economic growth alternatives. If units 3 and 4 are

approved in Colstrip by 1981, mining would represent 13%,

agriculture 14%, transportation, communication and public

utilities (T.C.P.U.) 8% and government 19% of the total full

and part-time employment. ^^' (See Figure 3) If the units 3

(1) The Rosebud government and service sectors include the wages
and salaries earned by government employees of the Northern
Cheyenne Indian reservation and the earnings of employees of the
Northern Cheyenne Tribal Council (a non-profit membership organiza-
tion, S.I.C. Code 86)

.

(2) Generation operating employees and wages and salaries
are included in the transportation, communication and public
utilities sector. Agricultural employment includes full and
part-time wage and salary employees and farm proprietors.
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Fig. 3 Rosebud County Tull f, Part-Time Employment, by Broad Industrial Sector,
1967-1981 (F'ercent of Total); Scenario III. (Construction I-esidence-adjusted)
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4 Rosrbiid County l-'ull >, Part-Time Employment, by Broad Industrial Sector,
r.)f)7-li)81 (PcTcont of Total); Scenario H. (Construction Residence-adjusted)
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I'ig. 5 Rosebud County 1-ull ^ Part-Time Hniploymfnt , by Bro.-ul Industrial Sector,

1967-1981 (Percent of Total); Scenario 1. (Construrt i on U.-s i dciice-adjusted)
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Fig. 6 Rosebud County Earnings, by Broad Industrial Sector, 1967-1981

(Percent of Total); Scenario III
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Fig. 7 Rosebud County Earnings by Broad Industrial Sector, 1967-1981

(Percent of Total); Scenario II
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Fig. 8 Rosebud County Earnings by Broad Industrial Sector, 1967-1981
(Percent of Total) ; Scenario I
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and 4 are not approved and the coal equivalent to be used in

them is not produced, mining would represent 11%, agriculture

17%, T.C.P.U. 7% and government 19% of the total employment

(F. and P.T.) by 1981. (See Figure 5) Figures 3 through 8

illustrate how the earnings or employment in one particular

sector can swell total earnings or employment for a particular

year.

Under any of the growth scenarios the economic balance in

Rosebud County will be improved. Specifically this will

mean the next downturn in agricultural prices, or incomes,

will not necessarily result in the county's business commun-

ity being under severe financial pressure because of weak-

ness in one primary industry. It will mean the farmer or

rancher caught in a price/cost squeeze might not have to

sell his properties and move to an urban area to support his

fcimily. It would mean additional employment and earnings

opportunities for the county's residents. In short, econ-

omic diversity in a local economy means additional economic

security for its citizens.

Rosebud County Growth

1920 - 1970

Figures 9, 10 and 11 show Rosebud County population has been

slowly declining from 1920 to 1970 while personal incomes
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Fig. 9 Rosebud County Personal Income, 1929-19B1
Scena r i OS I , II, and I I I

1930 IS^O 1930 \3Gq 1970 198c

(1929-1972 in current dollars, 1973-19B1 in 1973 dollars)

SOURCE: Bureau of Economic Analysis, U.S. Dept. of Commerce, and Research and

Information Systems Division, Dept. Intergovernmental Relations.
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have been growing at modest rates. Table 2 indicates that

from 1929 to 1970 Rosebud County personal incomes grew from

$3,194,000 to $19,094,000, or 497.8% in 41 years. On the

other hand, the county's population declined from 8,002 in

1920 to 6,032 in 1970, a 24.6% decline over 50 years.

The Rosebud personal income has grown by some 497.8% from

1929 to 1970, but Montana's personal income grew by 672.6%

and the entire U.S. personal income grew by 836.5%, Thus,

over the same 41 year period, personal income has grown

slower in Rosebud County than in Montana or the U.S. as a

whole.

Population Decline

Rosebud County population has been on a slow slide since

1920. The population decline it has experienced is a pheno-

menon common to rural, basically agricultural, areas through-

out the entire U.S. in the 1920 to 1970 period.

The industry of these areas, agriculture, has been subject

to relatively low prices over the period. The national

demand for industrial labor has been strong and unit labor

prices high. The result of low farm prices and a strong

industrial demand was the bidding away of labor from the

farro.
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Fig. 10 Rosebud County Earnings, 1929-1981
Scena r i OS I , II, and III

1530 19^0 1930 1560 197c 19^0

(1929-1972 in current dollars, 1973-1981 In 1973 dolUrO

SCJRCE: Bureau of icommic f^mV/iH, UA. ^&p>'L bi t^/r-,m'«Yte, ^i^'^ k^M&rth ^hi

Information Systems Division, Dept. Intergovernmental Relations.



Fig. 11 Rosebud County Population, 1920-1981, and Employment, 1967-1981;
Scenarios I, II, and III
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TABLE 4 .

Rosebud County Total Earnings, Personal Income, Employment, Population and Growth

Rates, 1920 - 1981, Three Scenarios (* Change)
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In the same period farm productivity has risen sharply,

caused by more capital intensive, less labor intensive farm

machinery. The net effect of these phenomena has been to

make a typical farmer or rancher a large land owner and

efficient, capital intensive food producer. Agriculture in

Rosebud County was no exception.

Thus, over the last 50 years the Rosebud County personal

income has lagged, and its people have been siphoned out,

but by 1970 its agriculture was emerging with new economic

vigor, even with the relatively low prices of 1970. With

high 1973 agriculture prices, caused by a strong U.S. and

worldwide demand, agricultural producers in Rosebud County,

as elsewhere, emerged after years of farm outmigration and

unit mergers, as a very efficient sector of the economy

whose economic influence was reasserted. In Rosebud County

and Montana as well as in the entire U.S., it became once

again the major export sector of our economy.

1970 - 1981

With agricultural shortages and high prices came shortages

and high prices in the energy industries. This situation

saw the return of coal mining and the beginning of construc-

tion of generating units 1 and 2 in Rosebud County. With

this minimum level of industrial development, the Rosebud

County economy will probably never be the same.
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Minimum Growth - Scenario I^

From 1972 to '74 without any economic activity related to

units 3 and 4, Rosebud County real personal income will grow

by 97.1% (See Table 4). In the same two years county popula-

tion will expand by almost 60% from 6,400 people in '72 to

10,744 people in 1974. Thus, the question is not whether or

not to have economic growth in Rosebud County, but how to

assimilate it with the absolute minimum of adverse air,

water, wildlife, community and social effects; in effect, to

internalize any of the external effects of industrial

economic growth.

Coal Export - Scenario II

If 3 and 4 units are not approved, but coal related to them

is sold outside of Montana, real personal income (1973=100)

will be $50,322,000 in 1981, some 21.8% higher than total

real personal income at the end of construction of units 1

and 2. The county population under the scenario would be

11,084 people by 1981, again 21% higher than at the end of

construction of units 1 and 2.

Under this scenario Rosebud County will still be under

considerable economic growth pressure with many environ-

mental, community and economic growth externalities. Thus, if



the goal is to minimize adverse effects of industrial econ-

omic growth on the life styles of eastern Montana residents,

it will be only moderately served by exporting coal to urban

areas of the United States. The roal issues are the tech-

niques by which external costs associated with major indus-

trial development in rural, non-polluted areas are inter-

nalized.

With Units 3 and 4^ - Scena7:io III

If Colstrip generation units 3 and 4 are approved, the

mechanisms, legal, economic and practical, for assimilation

of massive economic growth at the county level become all

the more important. With units 3 and 4 from 1975 to 1977

the county must assimilate another $26,654,000 in real

personal income and an additional 5,408 people. This is in

addition to the 97.1% increase in real personal income and

the 60% increase in people from units 1 and 2.

By 1977 with the construction of units, 1, 2, 3 and 4 Rose-

bud County would have to absorb 152.4% more people and

229.2% more real personal income than it had in 1972. On an

average annual basis that is a 45.8% yearly increase in real

personal income and a 30.5% yearly increase in population.

If Yellowstone County had the same economic growth rate its

1975 populaton would be 221,000 people, 133,300 more people

than its 1970 population of 87,700.



39

Income Distribution

Per capita personal income is a basic economic measure of

material well-being. When compared with other geographic

areas it becomes a measure of relative geographic affluence.

In Figure 12 the per capita personal income (in current

dollars) is charted for the U.S., Montana and Rosebud County,

1949 to 1972.

In times past Montana's personal income has exceeded the

national average. Since 1950 Montana's per capita income

has consistently dropped below the national average. Rose-

bud County's relative income measure has exceeded the Montana

measure on occasion, but never the national average.

With industrial development in Rosebud County, per capita

personal income will exceed the Montana measure and on

occasion exceed the U.S. average. In Figure 13, real per

capita personal income (R. P. C.P.I.) has been charted using

a 1967 dollar base.

While Montana and U.S. per capita projections were not

available in the early years of the Colstrip projects, the

fact that 197 4 real personal income in Rosebud County under

any of the growth scenarios exceeds the U.S. and the Montana

measure in 1980, indicates there will be a positive real

income effect. (See Figure 13) By 198 real income per
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Fig. 12 Per Capita Personal Income; Rosebud County, Montana, and the
U.S.A., 1949-1972, in Current Dollars

3
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Montana
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SOURCE: Bureau of Economic Analysis, U.S. Dept. of Commerce, and Research and

Information Systems Division, Dept. Intergovernmental Relations.
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Fig. 13 Real Per Capita Personal Income; Rosebud County, Montana,
and the U.S.A., 1967-1981 (in 1967 Dollars);

Scenarios I, II, and III

k -~

67 63 69 71 75 77 78 79 80 31

SOURCE: Bureau of Economic Analysis, U.S. Dept. of Commerce, and Research and
Information Systems Division, Dept. Intergovernmental Relations.
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individual will exceed the Bureau of Economic Analysis

projected real per capita personal income for Montana, but

it will be slightly below the national average (98%)

.

In all three scenarios as construction winds down and opera-

tional people begin working in the county, and as the county

expands its service sectors, personal income per person will

decline from the peak construction period highs. Tp.tcrcct-

ingly, per capita personal income in scenario II, a maximum

coal mining scenario, exceeds the real per capita personal

income in scenario III — with units 1, 2, 3, and 4. This

is due to the relatively high wages paid in the coal mining

industries.
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CHAPTER THREE

IMPLICATIONS FOR THE PUBLIC SECTOR
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Assessing the impact of the construction of Colstrip plants

3 and 4 on public services and the ability of political

government units to provide them, is complicated by at least

one unusual situation. These impacts would be imposed, not

on the county as it has been since the decline of earlier

coal production, but on top of the already considerable

effects of construction of units 1 and 2 — the largest

single construction project in the history of the county.

The task becomes one of trying to sort out and project

trends in factors that have been changing so rapidly that

many of the figures have not yet had time to appear in the

customary statistical series.

Before 1970, it has already been noted that trends in the

county had been downward in population and in relative per

capita personal incomes. The tax base was decreasing in the

early 1960's, and the increases since 1967 were largely

attributable to inflation, until the time when coal produc-

tion began its recent increase. It seemed perfectly logi-

cal, in a statewide study of community water and sewer

systems in 1970, to project a continued population decline

for all the communities in the county, and to describe the

Forsyth water supply system as antiquated but "adequate for

present and future needs of the town."

By far the greatest changes, resulting both from current

construction and the still larger project proposed at Col-
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strip are to be found, first in Colstrip itself, but also in

Forsyth, 40 miles to the north — the county seat and histor-

ically the largest community in the county.

Forsyth, 1974

In the summer of 1974 the city of Forsyth, with a count of

1,873 in the 1970 census (down from 2,032 ten years earlier)

is estimated by county officials as being nearer 3,000. It

shows most of the outward signs of a small town having to

adjust too rapidly to an extraordinary population increase.

Available housing is scarce and comparatively expensive;

vacant store fronts on the main street facing the railroad

track are few and far between; and transient facilities, in

spite of a new motel on the main highway across the tracks

from the town proper, are typically filled to capacity.

The offices of County Sheriff and the city Chief of Police

were combined in recent years, but under the influence of

greatly increased population throughout the county, the

caseload per officer on the nine-man staff has grown to the

extent that the Chief has requested two additional deputies

in his 1974-75 budget. The workload involves not only

criminal investigation but also a considerable volume of

civil activities such as repossessions and the serving of

subpoenas. Not surprisingly the jail facilities, dating

back to 1914, are antiquated and barely adequate. A new
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furnace is regarded an absolute necessity, but no other

capital improvements are planned now.

The office of the County Attorney is another that is feeling

the pressure of increased workload. An additional Deputy

Attorney is on request.

The Forsyth city water plant was built in 1932, and although

its nominal capacity is 1.5 million gallons per day, its

current capacity is actually no more than 85 percent of that

rating according to the City Engineer. Design work has

already been done on rebuilding of the water plant, includ-

ing doubling its capacity and adding a new million-gallon

steel storage tank. The expansion is dependent on Public

Service Commission approval of a requested water rate increase,

and successful marketing of revenue bonds for the $735,000

project.

An even more urgent situation appears to be presented by the

city's sewerage and solid waste disposal facilities. Forsyth

has two sewage lagoons totalling 8 acres along the Yellow-

stone river, for primary treatment of the city's sewage.

Current Montana recommendations are reported to be one acre

per hundred residents for this type of treatment; so with

the current population of 3,000 or more, the facilities are

considerably over-burdened. There have been reports of raw

sewage spilling into the river; and in any case the pollu-
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tion contributed by Forsyth to the Yellowstone is far above

allowable limits. The city is currently considering a new

lagoon which would cost about $100,000, and is on the

waiting list for federal funds to cover costs of such pro-

jects. There are no present plans for secondary treatment

facilities. As a result, developers of proposed new housing

subdivisions outside the city limits are in danger of denial

of their petitions to be brought into the municipality until

water and sewerage can be adequately supplied.

Solid waste disposal is by sanitary landfill, but the present

site is inadequate and a new one is being sought.

Most of the streets in Forsyth are paved, and the city is

planning for more paving this year; but the streets in

residential areas do not have curbs and gutters, and there

is no storm drainage. This presents a possible health

problem in a city situated on flat valley land, as is most

of Forsyth, as well as considerable inconvenience during

periods of heavy water runoff.

Educational facilities in Forsyth consist of an elementary

school, with a capacity of from 300 to 350, a Junior High

which can handle 125 to 150 students, and a High School with

a capacity of 325. The elementary school, built in 1920, is

a venerable structure but is considered adequate for the 300

students it had last spring. Junior High school students
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numbered 112 at the close of the school year, and are taught

in a modern, well-equipped facility leased from the Catholic

diocese. The High School, built from 1948 to 1950, is the

next-oldest education building. Its 215 students last spring

meant that there was capacity for considerable growth in the

high-school-age population, and a new vocational-agriculture

education building is being planned.

The Superintendent feels the biggest problem, if Forsyth con-

tinues growing, will be finding space for elementary students,

but indicates there is enough classroom capacity to work out

problems in the near future. At some time the community may

consider purchase of the Jr. High School from the diocese.

Forsyth has a new 26-bed community hospital, whose financial

records, because it is technically a "county hospital", are

carried on the county books under the category of "Charities

and Corrections." This classification does not, however, seem to

determine the clientele, some 40 percent of which are said to

be from Colstrip. The break-even point for financial stability

of the hospital is reported by the Administrator to be at

about 75 percent of rated bed capacity, but except for the period

of the strike at Colstrip during the summer of 1974, it has

been running from 80 to 100 percent of capacity. Three doctors

in Forsyth currently work out of the hospital, and one more

surgeon will be added to the staff in the fall. In addition

to the hospital there is a nursing home in Forsyth, also
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supported with county funds. It has 39 beds and is maintained

at 100 percent capacity, but there are no present plans for

expansion.

For fire protection, Forsyth has a volunteer force. The fire

equipment is modern and considered adequate to meet the city's

needs; but its ability to answer those needs depends of course

on an adequate water supply at the appropriate time. Conse-

quently fire protection adequacy also depends on the provision

of water storage capacity. The city is now rated Class 7 for

insurance purposes, and hopes to achieve a Class 5 rating with

planned improvements.

On the high ground to the east of Forsyth is located the

municipal airport, now consisting of one paved 2600-foot and

two grass (or dirt) runways. Construction of an expansion

program is to begin this summer, to add a 4800 ft, paved run-

way with a taxiway, and medium-intensity lighting, and including

provision for expansion if necessary to 6,300 feet — if the

land can be acquired. No buildings are planned. Total cost for

the project is estimated by Morrison-Maierle, the consulting

engineers at $405,555. These facilities are considered adequ-

ate to handle any modest demands for air service at Forsyth

for many years.

The county welfare service staff has been under heavy pressure

this summer, not directly but indirectly because of the presence
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of work force at Colstrip. Normally there is no unemployment at

Colstrip, because only those employed in construction, mining,

or operation of the plants can live on the company-owned land.

Wages and salaries are well above customary levels in the

area, and local residents consider the workers well paid.

During the strike, many of the workers left the county, but

some 300 of them, since they came under the category of the

unemployed, signed up for food stamps under the county

welfare program. This unusual development, combined with

the fact that Northern Cheyenne reservation residents of the

county were also being brought under the food stamp program,

made the welfare staff inadequate to handle the load.

No budgetary increase for welfare has so far resulted from

the construction of Colstrip plants 1 and 2, and at present

only 4.6 mills of the permissible 12 mills for welfare are

being levied. Welfare personnel are not sure the construc-

tion of plants 3 and 4 would necessitate higher mill levies

to meet whatever increased need for their services may

result; they point out that at that time each mill will be

worth more in tax receipts because of the greatly increased

tax base. It is noted, however, that because of the change

in the composition of the county's population, there is a

noticeable shift in the makeup of the case-load, with more

child welfare referrals, and a somewhat higher incidence of

broken home cases.
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Colstrip

The most important — and by far the most expensive —
service provided by the public sector at Colstrip is educa-

tion. Because of the unusual nature of the community, the

high school has also provided out-of-the-ordinary services

of other kinds. Since Colstrip was without any commercial

services, for example, the only place in the tovn Lu buy

certain grocery and refresnitient items in past years has

been at a counter in the basement of the high school build-

ing. The auditorium was built to accommodate larger audiences

than the expected student bodies, and a program of motion

picture entertainment was offered to Colstrip area residents

by the school.

In the 1973-74 school year, the combined elementary and high

school enrollment was 200 to 300 students; and in 1974-75,

under the continued influence of the construction projects,

is expected to be between 500 and 1100. School adminis-

trators find the school district (#19) has changed from one

described as a comparatively affluent agricultural district

to one made up of predominantly "blue-collar" construction

workers, whose votes will be decisive in future district

elections. If work on the two 700Mw plants begins as pro-

posed, and numbers of both permanent and temporary residents

of Colstrip rise, the change in make-up of school district

voters will of course be further accentuated.
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Enrollments in the past two years, according to school

officials, have corresponded closely with the projections

made by the Westinghouse division study done for the power

company applicants. The expected numbers of students next

year cannot be accommodated in existing facilities, but

Western Energy and Puget Sound Power and Light companies

have arranged for the installation of movable classroom

units in anticipation of fall enrollments.

A new school facility is being planned by the administration,

with the asssistance of Billings architectural consultants.

According to current plans a bond election will be held in

the spring of 1975, followed by construction beginning in

the spring of 1976 or earlier, so as to have space available

by the fall of 1977. Plans are understandably dependent on

whether or not generation plants 3 and 4 materialize.

Local Government Finances

To estimate the public sector impacts of a project like the

plants at Colstrip, where very large investments are largely

concentrated at one relatively small site, it is necessary

to take into account some of the other levels of local

government below the county. For purposes of this analysis

these are the incorporated towns —in this case the only

one, Forsyth — and the school districts.
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In the bookkeeping for county government in Montana, several

principal sources of receipts are of course identified.

These include General Revenue (taxes) and a number of mis-

cellaneous revenues from collections, fees and license,

rentals and sales, payments from state and federal sources for

specified purposes; and in recent years. Revenue Sharing. It

is with funds from these sources that the county governmental

operations are run. As with other counties in Montana, however,

the largest share of funds handled by the county are the so-

called Trust and Agency, or "T & A" Receipts. These pass

through the county treasury from state, federal, and local

sources to the school districts and other special districts,

with the county government acting as banker for the funds

but not sharing in their use directly.

The primary source of county income aside from the T & A

accounts, is the advalorem property tax, levied on varying

proportions of the assessed value of real and personal

property, and on various other values, some of which come

into the discussion later. In Rosebud county since 1967,

the proportion has varied from 75 percent or more to around

40 percent. Although the proportion has gone down somewhat

with the increase in other components such as Revenue Sharing,

the amount of the tax has increased steadily as shown in

Figure 14. The trend can be explained by a combination of

increasing costs, rising taxable valuations and the general

expansion of government services.
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Since 1967, that part of the total millage rate in Rosebud

county for general government purposes has remained nearly

constant (one mill is equivalent to a one dollar tax per

$1000 of taxable valuation) but because of the requirements

for education costs, the total rate has increased from 75.4

mills in fiscal year 1966-67, to 114.2 in 1973-74 according

to reports of the Montana Taxpayers' Association. Total

taxable valuation of real and personal property in the

county decreased in the 1560 's before 1967, but between that

year and 1973, partly under the influence of increased coal

development, it rose at an average rate of 6^5 percent per

year, as is shown in Figure 15.

Computing Millage

The actual rate is determined each year by a process of

budget estimation for each Fund (or general category of use)

for the next fiscal year. From the total estimated require-

ments there is sxibtracted the expected sources of revenue

other than ad valorem taxes. The remaining amount is then

divided by the applicable taxable property valuation to

determine the millage rate.

The process, however, is subject to a number of restrictions

and controls. No significant increase in revenue levels can

take place without a public hearing. The county commis-

sioners are not in general permitted to accumulate funds in



Fig. 15 Taxable Valuation, Rosebud County, 1967-1973,

with Projections to 1981; Scenario III
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anticipation of unusual future requirements; and the statutes

set millage limits for each fund, based on the classifica-

tion of the county based on its total taxable valuation.

Rosebud, for example, is now a Class 5 county, but is due in

the very near future to be placed in Class 4 or 3.

Coal Taxes

Before proceeding to a discussion of the impact of the

Colstrip plants on tax levels in the county, a review of the

relevant taxes applying to coal operations in the county is

in order. For an operation like the Colstrip complex, there

are five coal-based taxes in Montana that apply, and one on

the production and sale of electrical power. Three of them

contribute directly to the county, and two through the

county to the school district in which the coal is mined.

As it happens, both the coal mines in the county are in

school district #19 — the Colstrip district.

Besides real and personal property taxes, paid at rates

which combine the millage of the county and the district,

and applied to 40% of the assessed valuation, the operators

of a strip coal mine are also taxed on the net proceeds of

the mine. The same combined millage rate is applied to the

gross value of coal mined during the year, less the costs of

production (including land reclamation costs) , but taxed at

the full assessed value. In addition, the 1974 legislature
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provided that 3 cents per ton of coal mined regardless of

its value, shall be returned by the state Department of Rev-

nue each year to the general fund of the county in which the

coal is mined. In Rosebud county this 3 cents comes out of

a total of 34 cents per ton with the state collects on coal

with the heat value (Btu per pound) of the sub-bitxaminous

coal mined there.

Projections

It now remains to show the effect of the proposed Colstrip

plants on the tax burden for county residents. It was out

of the question to try to estimate the effects district by

district because public services are a fvinction of population,

but population statistics are not reported by school district

or other special districts. Consequently it was decided to

make use of the combination of three measures, one reported

biennially for counties by the Department of Revenue, and

the other two derived from annual reports of the county

Clerk and Recorder, and from Forsyth city records.

The measures are: School Levies and Special Levies, reported

by the Department of Revenue; and measures of the local-tax

supported portion of county and city government expenditures.

The combination gives a measure for which there are historical

records for comparison, and which can be projected into the

future along with other measures presented in this study.
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The most important of these is probably population, projec-

tions for which have been made based on three assiimptions or

"scenarios." It is the third, including construction of all

four power plants, that is used first in this discussion. Next,

assumptions have to be made as to future costs of governmental

services supplied by the county and its units.

Local Government Cost Projections

Per capita costs of county government have shown a not-

surprising increase in recent years — although to be sure

some of the apparent increases can probably be attributed to

the difficulties in making accurate population estimates.

The Census Bureau, for example, reported Rosebud county's

population to be constant from 1967 to 1971. During this

period actual counts of student population were increasing

fairly steadily, and expenditures for county government rose

from $1/2 million to nearly a million dollars.

If we assume, however, that the range, magnitude, and per

capita costs of services provided by county government

through 1981 will be about what they were on the average for

the years 1973 to 1974, then county budgets for the years

1974-75 through 1980-81, based on Scenario III population

projections, would be as follows (to the nearest $500) :
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Year County Budget

1975 $2,779,500
1976 3,324,500
1977 3,769,000
1978 3,528,000
1979 3,244,500
1980 3,032,000
1981 2,945,500

Tax-Supported Costs

Since 1967 an average of 60.6 percent of the total county-

funds (other than T & A Receipts) have been raised by advalo-

rem property taxation. Beginning with 1974, however, a

predictable additional sources of funds began coming to the

county's General Fund, from the Strip Coal Mines License

Tax. At 3<: per ton of coal mined by Western Energy and

Peabody Coal companies, this tax will contribute amounts

starting with $255 thousand in 1975 and rising to $711

thousand in 1980 and 1981. These amounts are subtracted

from the dollars to be raised by property taxation each year

in the projections.

Education Expenditure Assumptions

Expenditures for education exceed all other county expenses

put together, so these must be added to the totals so far.

The basis for projection of this public expenditure in the

present analysis is tax cost per student, which in Rosebud

county averaged $913.25 in the school years 1972 and 1973 —
with considerable variation between schools and school
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districts. This figure is used in the projections.

Student population estimates have been based on the histor-

ical relationship between total population and numbers of

enrolled public school students in the county. This basis

is likely to give a somewhat overstated student population,

because the greatest population "peaks" in the future

projections are caused by the presence of construction

workers. This employment group includes somewhat higher

proportions of single persons than the customary population

of Rosebud county, before and after the construction period.

Finally, taxes supporting local government of the city of

Forsyth were included. Most of the funds for this purpose

come from fees and charges arising out of the city's opera-

tions, but amounts varying from 25 to 36 percent of the

total in recent years have come from taxation. For esti-

mates of future amounts it was assumed, to be on the safe

side, that the population of Forsyth would tend to change at

a rate corresponding to that of the county. Tax-supported

expenditures for Forsyth have averaged $10.70 per capita

using county-wide population as the base, so this figure was

used to compute the column in Table 5 on "Forsyth City Tax

Costs".
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Taxable Valuation

Since 1967, Rosebud county's tax base (measured by total

taxable valuation) has approximately doubled, from about $10

million to just under $20 million, with most of the growth

taking place since 1970. In the future there would be two

sources of increase in the tax base as a result of coal

company operations.

One would be the increased valuation of the power generation

and coal mining complexes, and the residential and commerical

growth of Colstrip. The other would be the net proceeds,

based on value of the mined coal itself, less the cost of

producing it. For purposes of this particular discussion,

however, only the taxable net proceeds of Western Energy Co.

are included, so the taxable values are understated by the

amounts represented each year by Peabody Co. net proceeds.

Figure 15 shows what would happen to taxable valuation in

the county if we assume all other valuation remains constant

at the 1974 level.

Bond Assumption

Based on these rather conservative assumptions, and using

the total governmental expenditure projections described

above, it is then possible to compute a sort of composite

millage rate required each year to raise the necessary
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funds. One more addition to the requirements was first

applied. It was assumed that beginning in 1975, a total of

$1,000,000 would have to be raised by bonds issued for

capital expenditures — in this case, 20-year serial bonds

at a 6.7 percent interest rate. This would cover such items

as new school building for Colstrip, a jail at the county

seat, purchase or construction of other school facilities

there, or other expenditures.

In actual practice, of course, this is not the way capital-

expenditure funds would be raised, since the county does not

sell bonds for construction of schools in a particular

district. To be completely realistic, careful and detailed

estimates would have to be made taking into account the

finances of the district in which school construction would

take place, and in which bonded indebtedness would be incurred.

School districts are limited, in the bonded indebtedness

they may incur, to 5 percent of the total assessed valuation.

In 1974, however, Colstrip Elementary School District, with

an assessed valuation of $17 2/3 million, still has a permiss-

ible margin of $842,543 it may raise by bond issues; and for

the High School district, the permissible amount is $847,085.

Similarly the Forsyth Elementary and High School districts

have margins of $556,944 and $773,150 respectively.
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Class 2 Status

If the two generation plants were to be taxed under the

provision that grants "class 7" status to new industries in

the state utilizing Montana raw materials, at least two

results would ensue.

For one thing, the taxable valuation for a period of 3 years

would be computed at only 7% of the assessed valuation

instead of the normal 30%. For another, school district #19

in which the plants would be located could require that the

industrial facility enter into an agreement such that the

district could with the approval of the voters, exceed its

bonding limitation by an amount equal to a maximum of 5

percent of the estimated assessed value of the completed

facility, thus doubling the amount it could raise by bond

issue if it wished to.

As a matter of fact, however, because Montana Power Co. is

one of the owners of the facility, and because power

generation does not constitute for it a "new industrial

endeavor" in the rtate, it is unlikely that the state Depart-

ment of Revenue would grant the power plants Class 7 status;

and in fact no application at this time has been made for

such status.
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Tax Needs and Resources

Results of the calculations of projected total county govern-

ment costs supported by local taxation, and composite mill-

age rates based on future increased in taxable valuation,

are given in Table 5. They are shown graphically in

Figure 16, which traces the comparable measure for the

county since 1967.

Because expenditures are linked closely to population, they

peak in 1977, the year of maximum population under Scenario

III conditions. The millage rates after 1974 decrease

rapidly as the tax base (Fig. 16) continues to rise; and

after 1975 become progressively lower than at any time since

1967.

The same kinds of calculations for scenarios I and II are given

in Table 6 and presented graphically in Figure 17. It will be

seen that the effect on composite millage rates is to make

them drop more sharply and remain lower than for scenario

III estimates, until after 1978. From there until the end of

the projection period in 1981, however, the millage rates for

scenarios I and II level off, while those for the full-

development scenario III continue to decrease.

Once again, it should be remembered that these do not re-

present millage rates for taxpayers in any one location, but
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Fig. 16 Local Tax Supported Public Expenditures, Rosebud County, 1967-1973, with
Projections to 1981 (1973 Dollars), and Composite Millage Rates
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Fig. 17 Local Tax Supported Public Expenditures, Rosebud County, 1967-1973,
with Projections to 1981 (1973 Dollars), and Composite Millage Rates.
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are composite rates indicating a county-wide average. There

is an obvious high point for millage rates in the current

year, if expenditures follow the assumptions made in these

projections. This is indicative of the problems facing the

county now, during the current construction and the result-

ing population increases. The chart also indicates that

because of the increased tax base created by the first two

plants, the financial resources next year and thereafter

(assuming construction of the next 2 plants) should be adequ-

ate to meet the county's fiscal requirements without burdening

the property taxpayer.

This not to say, though, that no financial problems would

occur. Meeting the needs assumed in these calculations

requires not only the financial resources but also the

inclination and will to act on the part of the public and

their representatives. Because of the nature of the politi-

cal process, the public sector is notoriously slower than

private organizations to respond to needs and problems. The

evidence in Rosebud county is that many of the problems

currently causing troubles are largely the result of late-

ness in planning and action to meet situations that would

seem to have been predictable.
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CHAPTER FOUR

ECONOMIC GROWTH, MANPOWER AND THE COMPANY TOWN
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A concern most often expressed in Montana is : How can economic

growth be controlled to minimize its adverse effects in Montana

life styles? The coal mining activity and the Colstrip

generating units 1, 2, 3, and 4 if approved, may only be

the beginning of industrial expansion in that region of

Montana. Thus, the real question is not whether or not

to have economic growth, but how it can utilize more efficiently

unemployed and underemployed human resources, and how it can

be controlled to minimize adverse air, water, and wildlife,

community and social effects on the citizens of Montana.

Economic Development

The Montana Power Company and the consortium knows of no

other major industrial projects being actively planned in the

area other than their generating facilities and related coal

mining activities. Their plans in the area include only

completion of units 1, 2, 3, 4 and do not include any

additional industrial project. However, that it is not to

say no other industrial project will settle in the area.

In energy intensive industries there exist certain industrial

savings when they locate close to efficiently produced

electrical power. In the U.S. aluminum industry, for example,

the most efficient aluminum smelters are located near effi-

ciently produced electrical energy sources. This includes

sites near low cost hydroelectric power as well as large
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mine mouth coal generation units in various areas of the

U.S. Thus, there exists the very real possibility that at

some future time, energy intensive industries will look

favorably upon siting at, or near the eastern Montana power

sources.

These industrial development possibilities as well as addition-

al coal mining, coal liquefaction, coal gasif "> cciLxun, coal

based chemical facilities and other power generating possibili-

ties means that eastern Montana in particular, and the state

as a whole, could be under increasing industrial development

pressures in the years to come.

There are two fundamental unresolved questions facing Montanans:

(1) Whether or not to allow a particular industrial project,

and (2) If it is allowed, or if no legal means exists by which

it can be disallowed, how to minimize the externalities which

it will result. (Externalities are defined as air, water and other

environmental problems, community growth and social problems

associated with a major capital investment in a community,

which are not specifically funded.) The answer to the first

question lies in law. Whether or not Montana can selectively

deny a major interstate oriented industrial project is a major

uncertainty. This section of the report describes a process

by which those externalities called community growth problems

can be minimized.
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The Company Town

The company town to most Americans is an anachronism. The

American folk ballads portraying it, conjure visions of

social and economic injustice. It is true that in the past,

company towns did restrict individual or collective political,

economic and social freedoms. They served as a very tangible

company purpose: maintenance and control of a captive labor

pool. The town served as a means of reducing labor turnover,

mobility and unionization. This situation helped a company

minimize its labor costs and maximize its production.

The company town then, as now, represented to a company the

investment of non-productive capital and non-productive

operating costs. The investment outlays and operating

costs were justified within companies on the basis of maximiz-

ing production, thus return on investment.

Today with the mobility of labor in the U.S., a good quality

tranportation system and strong demand for, and the unioniza-

tion of, skilled and industrial labor, the old economic reasons

for a company town have largely disappeared. But, new economic

criteria have appeared to make it again attractive.

Colstrip - The Company Town

The question arises, why then did the companies retain Colstrip
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as a company town and incur considerable non-productive

capital and operating costs when they were not legally

required to do so? It would have been less costly to Western

Energy Co., M.P.C. and other companies to decontrol the town

and its surrounding area and let private enterprise provide

the capital and manpower to meet service needs of the workers,

The reason Colstrip has maintained its status as a company

town is still economic. It is to minimize negative political

exposure as an inefficiently planned and aesthetically

undesirable community. The non-productive capital outlays

and operation expenses to build and operate the town repre-

sented, on a cumulative basis, a relatively small amount

of the total $600 million being invested there.

Although the return on the town investment is currently

unquantif iable in dollars, nevertheless the investment

return or the lack of it becomes very real if the entire pro-

ject is quashed because of adverse public relations and

negative political decisions.

Controlled Economic Growth

At this stage of the construction activities in Colstrip,

the importance of it as a company town lies not in what has

been done, aesthetically, but what has not been allowed to

happen.
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Housing

During the construction phase of generating units 1 and 2,

employment has gone from less than a few hundred several years

ago to nearly 2,000 people employed during the summer of

1974. The company has not allowed housing units to sprawl

indiscriminately around the town site. Instead it has laid

out, in an orderly manner, sufficient trailer and home sites

to accommodate the local housing demand. It has provided per-

manent water and sewer facilities rather than an individualized

septic tank system. It has provided a street system and in

some areas curbing and paved roads. These policies will not

result in cheap, splotchy housing development around the

town site.

Business Growth

The company has not allowed the private business sector to

respond to every conceivable service demand a community of

4,000 people would require. Service sector demand during

construction has been "bottled up" and spread over a much

wider area: Forsyth^ Miles City, Billings, and other towns.

Rather than allow the private business sector to compete

indiscriminately for the Colstrip earnings dollar, Western

Energy has constructed only a modest but an attractive service

facility. They have also controlled the amount and location
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of business development around the town site. These policies

will not result in overbuilt, cheap, quickly constructed

business sprawl common to boom towns.

Labor Force

Lastly, the company has prevented the overexpansion in the

job market which accompanies a major construction project

like Colstrip. Control of the labor supply has been handled by

the housing supply. People do not live in Colstrip

unless they are employed by the firms working in the area,

or will be employed in the schools, or have been retired by

BN. The result is that Colstrip, other than during strike

periods, has virtually no unemployment, and a minimum of welfare

problems

.

Manpower Development

Construction Phase

The Bechtel Corporation and its subcontractors control employ-

ment at Colstrip during the construction of the generation

plants. However^ people do not work at the site unless they

are certified by Montana Building Trade unions, mostly out

of Billings and Helena.

As with most unions, jobs are obtained based on seniority.
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As a practical matter this means construction jobs are offered

first to Montanans "on the bench" with the necessary union

certified skill levels. Second, they are offered to members

of building trades internationals with "traveling cards"

and thirdly, to new people who obtain "white cards."

White cards allow an individual from anywhere to present

himself at the construction site to qualify for a certain

skill level.

As with an employer in this state, Bechtel and the sub-

contractors cannot discriminate against out-of-state workers.

Again, as a practical matter, Bechtel provides a welder's

school and a pipe fitter-welder apprentice program for

those Montanans, or any one else, wishing to learn these

skills.

More intensive utilization of Montana people on these con-

struction projects requires the active participation and con-

sent of organized labor, the employers and government.

Operational Phase

Montana Power Company, besides being one of the owners of

the two 350 Mw plant complex, has been given responsibility

for operation of both plants. Since the scale of operations
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far exceeds that of any steam generation plants in the state

so far, it has been necessary to plan well in advance of

their scheduled opening in 1975 and 1976, for staffing them

with operating personnel. One of the requirements has been

to recruit and train people for the new responsibilities;

and since the Corette steam plant at Billings is the larg-

est one on the system to date, the training begins with a

program set up at that facility, and continues at Col«;trip

as the mechanical and electrical systems take shape.

Recruitment began with a canvass of the MPC system for

volunteers to staff the complex, which will require a total

of about 85 "new" employees. The supervisor has already

been selected from within the company. Next, applications

were invited from elsewhere in Montana as well as from other

states. Of the 40 or so trainees already in the program, 75

percent or more are reported to be Montana residents, and it is

expected that about the same proportion of Montanans will

make up the future recruits.

If 700 Mw plants 3 and 4 are approved, and if plant #3 is

scheduled to begin operation in 1978, recruitment for the

additional 9 to 100 trainees for new plants will commence in

1976. Presumably the company will also be responsible for

operation of the 1400 Mw complex. Officials in charge of

training do not consider that recruitment for plants 1 and 2

has by any means exhausted the supply of eligible trainees
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from Montana, although for some of the functions requiring

years of experience in electrical generation and transmission

systems, undoubtedly personnel will have to be recruited

from other states having advanced power systems. It is also

expected that by that time other employees from among MPC

personnel will elect to transfer to the Colstrip plants.

The result will be that through upgrading and recruiting

there will be an increase of some 7 80 positions in plant and

supervisory personnel, local transmission and operation, and

mining — which in this case consists largely of heavy

equipment operators. The average salary involved will be

between $10,000 and $11,000, exclusive of fringe benefits

(a check on wage and salary scales of the 36 employees at

the Billings plants gives a current take-home pay level

averaging around $10,750).

It would perhaps be favorable to the project to be able to

report that all positions would be filled by residents of

the state, but this is not likely in spite of the company's

preferences in the matter. For one thing, the first concern

in filling the positions in such a costly enterprise as this

must be obtaining employees with the highest qualifications.

For another, employers these days must be keenly aware, in

setting up hiring practices, of the requirements of the

Equal Employment Opportunity Commission, which would frown

on procedures that would penalize applicants for having out-

of-state origins.
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The Company Town - Its Significance

There are no Montana Laws which require companies, when they

make major plant and equipment expenditures in rural areas,

to provide adequate housing, furnish water and sewer control,

control housing and business sprawl in the area and control

the supply and demand for labor at the construction site.

The next major industrial expansion in rural eastern Montana

will be under no obligation, other than a moral one, to

initiate controls similar to those in existence at Colstrip.

While the company town continues to be an anachronism, the

process of control and assimilation of economic growth in

Colstrip might serve as a precedent for controlling rapid

economic growth in rural Montana areas in the future. The

process of control and assimilation need not take the form

of a company town, but may consist of legislation to accomplish

those goals.
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Summary of Findings

Historically, and currently in the Rocky Mountain west, boom

towns have been characterized by the overexpansion in the

business sectors, poorly planned inadequate housing and

other related facilities, the influx of a large itinerant

labor force and the over-utilization and under-development

of public facilities when the needs are most urgent. In

short, boom towns have been characterized by an over-responsive

private (business) sector and a public (government) sector

which lacks the decisiveness and the resources to solve its

problems.

The investment of 600 million dollars over 10 years in the

Rosebud County economy (with a personal income of $24 mil-

lion in 1972) cannot possibly avoid causing some economic

growth problems as well as create economic opportunities. The

major community economic growth problems in Colstrip have been

effectively handled through the mechanism of the company town.

In contrast, Forsyth, on the periphery of the major impact has

been pushed to capacity.

Colstrip and Forsyth

In Colstrip some of these boom town characteristics are not

present at all and others are only minimally present. The

only public facilities (government owned and operated) in
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the Colstrip area are the school and the state highway. Both

facilities are being utilized above their normal capacity

levels and both, when the needs are more pressing, are lacking

in specific capital investment. In Colstrip, through the

largess of the companies sufficient temporary school facil-

ities are being provided to meet a temporary demand.

For pre-development residents of the Colstrip areas (mostly

farmers and ranchers) , there has been experienced a notice-

able degradation in the quality of public facilities. Their

road is a mass of chuckholes and the school, built with agri-

cultural base tax dollars, is overcrowded to the point that

movable school facilities have been set up to accommodate the

influx of students. If the quality of public facilities is a

measure of the quality of life, then pre-development residents

of the Colstrip - Rosebud Creek area have experienced a notice-

able deterioration in that measure.

The other characteristics common to boom towns are not present

in Colstrip. Colstrip is one of the few places where the de-

mand for labor equals the supply of labor. There is not an

itinerant labor force present and unemployment lasts only as

long as it takes to move the trailer off its pad and get moving

down the road.

The business sector has not been allowed to cater to every whim

and wish of the residents of Colstrip. Supply of services has
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been severely restricted and it is being decontrolled only

very cautiously. This policy has dispersed the demand for

goods and services of Colstrip residents over a much wider

area: Forsyth, Miles City, Billings and other towns.

The housing provided — mostly trailer pads and permanent

houses and apartments — has been adequate to meet the de-

mand. Permanent water, sewer, curbs and street facilities

have been provided. Enough control has been exercised so that

housing units have not sprawled indiscriminately around the

town.

While the company town remains an anachronism, its utility

as a tool for controlling massive economic growth in rural

undeveloped areas has clearly been demonstrated. Colstrip,

Rosebud County and the state have incurred fewer negative

effects during the construction of generating units 1 and 2

than if no control was exercised in Colstrip.

Currently, there are no Montana or federal laws which require

companies to control economic growth when a large capital

investment is made in a local area. Most companies in a

competitive environment look upon these community activities

and expenditures, as non-productive costs which must either

be borne through higher product prices or absorbed in profits.

If they are absorbed in profits the desirability of the invest-

ment diminshes.
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Montanans can be sure that unless new legislation appears, the

next major capital investment project in rural eastern Montana

will be under no obligation other than a moral one, to control

community economic growth in the same way it was controlled

in Colstrip.

For years prior to the expansion of Colstrip, Forsyth businesses

had been under increasing sales pressure because of good quality

highway to either Miles City or Billings, and declining popula-

tion base. At the same time there was also considerable excess

housing available in the city.

By the early summer of 1974 Forsyth was full. Housing in any

condition was scarce at best, or non-existent. The business

sector was enjoying a strong demand for its goods and services.

In this sector, since the new Colstrip development there has

been some new construction, but business has mostly reoccupied

vacant facilities. They utilized excess business capacity

which had accumulated over the years. In housing much the

same has been true. There has been new construction, but many

old, unoccupied houses have been reoccupied.

Forsyth has a physical limitation to population growth. The

city lies between the Yellowstone River and the steep hills on

the south above the city. The subdivision activity has been

restricted by the availability of adjacent land, as well as

the lack of water and sewer facilities.
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There have been some problems with an itinerant labor force

in Forsyth, but the number of itinerant people has been

limited by the lack of availability of permanent and temporary

housing. It is the typical situation, where demand exceeds

supply, so unit prices rise. Strong demand, limited supply

and high prices of housing has limited the itinerant labor

force. In addition, a more efficient city-county police

force has monitored potential adverse social problems closely.

While the private sector has absorbed much of the increased

economic growth through excess capacity, the public sector,

with the exception of the schools has not. The water system,

built in 1932, is at capacity and some doubts have been raised

about water availability in a fire situation. New water stor-

age and treatment facilities are being planned to alleviate any

potential problems.

The sewer system is very much overburdened. The prima^ry sewage

treatment lagoons are nowhere near adequate to meet the demands.

There are presently no plans for secondary sewage treatment, but

new primary lagoons are being planned to alleviate sewage prob-

lems somewhat.

Most of the streets in Forsyth are paved but they lack curbs,

gutters, and storm drains. In a flat valley city like Forsyth,

accvimulated water has the tendency to stand causing mostly

inconvenience, but possibly health problems.
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Fire, police, medical, penal and welfare facilities are all

currently adequate, but on occasion are strained to capacity.

The new hospital facilities were planned based on needs prior

to the recent Cols trip development. With additional people

coming into the county if units 3 and 4 are approved, the new

facility could possibly be overburdened.

In the years prior to the new Colstrip development, Forsyth's

schools experienced the same phenomenon common to most rural

areas in the late 1960s — declining population and lower

fertility rates. This combination caused Forsyth schools

to develop excess physical capacity. With the Colstrip develop-

ments the Forsyth schools still have excess physical capacity.

The demands on the school system can be expected to escalate

\ander any of the economic growth scenarios outlined in this

report.

Local Finances

Local government finances at the various levels are not a simple

matter, and a number of things combine to make response to

problems and needs in the public sector cumbersome and slow.

Whether or not the response is made at all depends, first, on

the availability of adequate funds; but also on the ability and

inclination of the voting public and their representatives to

take action in a timely way.
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In Rosebud County the evidence is that a rapidly rising tax

base will satisfy the first condition, and that the needs in

the public sector brought about by the construction of plants

3 and 4 could be met without burdening the taxpaying public,

because of taxable resources furnished by the first two plants

now under construction.

This situation did not apply, of course, when work began on

plants 1 and 2, and some of the current problems of communities

in the county are the consequences of this fact. The way in

which these problems in the public sector have overtaken the

local governments in this period of rapid change makes an

eloquent case for the desirability of the kind of county-wide

planning now being undertaken by representatives in Rosebud

County.

The Rosebud County Economy

There are three alternative economic growth scenarios described

in this report, and discussed in detail in Chapter III. They

involve projections of Rosebud County employment and income to

1981, the beginning of operation of units 3 and 4 should they

be approved.

The first scenario is a minimum economic growth alternative.

It assumes just those projects at Colstrip currently under

construction (units 1 and 2) and anticipates coal mining
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based on current contractual requirements. *

Scenario II is the coal export alternative. This assumes

units 1 and 2 are built and operating but units 3 and 4 are

not. The coal that would have been used in units 3 and 4

would be mined and marketed outside of Rosebud County.

Scenario III is the maximum economic growth alternative, with

units 3 and 4 constructed and operating. The coal mining

activity includes coal for units 1,2,3, and 4 and the current

existing outside sales contracts.

Historical data from the 1920s through 1970 present the Rosebud

County as a predominantly agriculture economy, growing some-

what slower than the Montana economy and that of the entire

U.S.A. Population has been gradually declining over the period.

Between 1970 and 1972 the economy and the population growth

began to pick up, partly because of the relative efficiency

and resurgence of the Rosebud County agricultural sector and

the initial activities in Colstrip.

Scenario I^ - Minimiom Growth

Without generating units 3 and 4 and their associated coal

development Rosebud County real personal income would still

*The real economic growth in all other sectors of the Rosebud
County economy were built into all the projections. This in-
cludes other raining activity {Peabody Coal)manufacturing , agri-
culture, government, services, etc.
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grow by 97.1% and population would expand by 60% from 1972 to

1974. (See pages 31 and 33)

Scenario II - Coal Export '

•

Without units 3 and 4 but with the coal equivalent to their

usage being exported, results of this study show Rosebud County

real personal income would grow by 21.8% and population by

21% between the end of construction of units 1 and 2 and 1981.

Scenario III - With Units 3_ and £

With units 3 and 4, their coal, plus currently existing outside

sales contracts, calculations indicate the county's real

personal income would grow 229.2% and population by 152.2%

between 1972 and 1977. (See pages 31 and 33)

All of the growth scenarios presented above represented con-

siderable economic growth potential for Rosebud County. In

a sense, these are all minimum growth alternatives since no

numerical consideration was given to potential new coal mines

or coal related industrial plants in the county. Since these

are very real possibilities. Rosebud County and all of south-

eastern Montana could be und^r recurring economic growth

pressure in the next 10 to 20 years.

The real questions to be answered, in an examination of economic
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growth, are not so much whether any of it is desirable, but

when it occurs, how to minimize adverse effects on air, water,

land, wildlife, the community, and the social structure. These

are all legitimate concerns of good government. But aside from

such adverse effects, for government to decide which economic

growth is intrinsically "good" and which is the "bad" requires

a level of economic knowledge equivalent to omniscience.
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PUBLIC CAPITAL INVESTMENT: COLSTRIP , MONTANA

COMMUNITY PLANNING DIVISION
DEPARTMENT OF INTERGOVERNMENTAL RELATIONS

Introduction

Rosebud county and the towns within this county, particularly

Forsyth and Colstrip, are in a position where capital invest-

ment for public facilities is necessary, as a result of community

expansion related to development of Plants 3 and 4. The develop-

ment of 3 and 4 will create a situation of rapid population in-

crease and community expansion; and early, sufficient capital

investment for public facilities can help minimize negative

community impacts resulting from population increase. It can

be expected that these communities will be in need of funds

from one source or another, to facilitate public capital in-

vestment to overcome any tax base lag.

Background

A community that finds itself on the threshold of rapid popula-

tion increase is confronted with needs which include, but go

beyond, mere housing and a new shopping center. The communities

of eastern Montana affected by coal development will require ex-

panded community services (police, fire protection, and community

administration) and installation of community "hardware" (sewer

and water systems, schools, parks, and roads) as a result of an



increasing population. The responsibility to provide these ser-

vices and facilities has traditionally rested with the affected

coiranunity by default on the part of all other parties involved

in community expansion; without assessment of responsibilities

or capability to meet them. It is the purpose of this discussion

to consider the responsibility and implementation capabilities

of industries, federal government and the state of Montana,

in addition to the coal development communities.

Assessment of Responsibilities

Delegating responsibility on the basis of capacity to provide,

is as inequitable a system as the current method of delegation

by default. Neither system provides for rational equitability

yet when it is acknowledged that the community in fact should

not be solely responsible, this simplistic alternative is the

one most frequently offered. The direct and indirect involve-

ment, and related responsiblities of industries and the fed-

eral, state, and local governments must be considered. A

brief assessment of responsibility is as follows:

Industry—A group of power companies including Montana Power

Company proposes to develop plants 3 and 4, and hire employees

for the construction phase and subsequent operation of these

facilities. Construction employees will provide the initial

population increase, and associated development will encourage
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additional population as individuals are attracted by expanded

sales and service markets. The consortium of power companies

is the industrial developer whose actions are directly respon-

sible for the primary industrial development of the area, and

indirectly, for secondary commercial development.

Federal Government—Federal policies, such as Project Indepen-

dence, indirectly affect development ratej in the coal region.

If the local communities of eastern Montana have the respon-

sibility to respond to national energy needs and undergo indus-

trial development, then the nation through the federal govern-

ment has some responsibility to share federal funds with these

communities to fulfill local needs.

State Government—The State of Montana finds itself in a posi-

tion between the demands of federal policy and national need,

and local expansion and development needs; and is involved in

the development process of the coal region through state

policies and responsibilities to its citizens. The State of

Montana has taken an active role in the control of coal devel-

opment since the magnitude of the development affects the state

as a whole. Specifically, in relation to the local communities,

the State of Montana has the responsibility to fulfill the role

of intermediary between the federal and local governments, and

between the coal-using companies and local governments.
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Local Government—The new residents in the coal development

community are directly responsible through the various entities

of local government for the development of their own community

facilities. Assignment of responsibiliy to the industry, and

the federal government and the state government diminishes the

traditional responsiblity role of the community; however it

should not wholly supplant the responsibility of the local

community. Such a complete denial oZ local responsiblity would

be contrary to the entire philosophy of self-destiny which our

democratic process adheres to.

Providing means for community facility development should not

detract from the local government's role. Capital investment

must be channeled through the local governments. The companies

and the federal government are all partially responsible for

development, and must assist the local governments in funding

capital investment for public facilities.

"Front End Money" : Alternatives

The communities in Rosebud county may find themselves confronted

with a tax base lag if 3 and 4 are built; that is, community

expansion may not be reflected through tax expansion for some

time hence, though capital investment needs are immediate. To

minimize adverse population impacts, capital investment in

public facilities must come early and in sufficient am.ounts.
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Since the local governments are least capable of developing

the necessary capital, it would be reasonable for the companies

and the state and federal governments to meet their share of

responsibility during the early stages of development. Alter-

native means for industry and the state and federal governments

are as follows:

Industry -- Two approaches may be taken with reference to

company funds for public facilities. The companies' capital

investment could include public facilities which establishes

a "company town situation" with total responsibility placed

on them. Community facility costs would be reflected in

the price of the companies' output of power. The second

approach would be indicative of more "shared responsibility

approach" with company provision of sufficient "front end"

money to facilitate iimnediate capital investment with subse-

quent tax relief to equate total tax responsibility. At the

onset of expansion, community service expenditures will be

maximized, while the power companies' tax responsibility will

be comparatively low. Tax adjustments may be made allowing

increased tax expenditures during the construction period and

equal tax relief in the future full productivity period. Tax

responsibility over the long run is not increased, but rather

adjusted to provide the local governments with maximum tax

resources at the time of maximum population increase. In the

case of Colstrip Plants 1 and 2 , the companies involved have
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voluntarily provided temporary educational facilities, and

there is no reason to believe similar voluntary contributions

could not be expected if needs arose in connection with the

proposed plants. The mechanism of tax adjustment, however,

makes the arrangement betv/een industry and local government

somewhat more predictable, as well as equitable. Industrial

revenue bonds could feasibly provide funds to m.eet an adjusted

tax structure; and cooperation between corporation and govern-

ment levels would be necessary to define and refine resolutions,

Federal Government — It is recommended that legislation be

developed which will allow provision of federal funds in com-

munities with capital investment needs resulting from response

to national needs and policies. The precendent for federal

provision of impact funds has been established in PL91-511

and Pi 81-815 for capital investment, and expansion of this

concept would provide for national responsiveness to local

needs in correlation with local responsiveness to national

needs.

State Government -- A program for the designation of develop-

ment cities or critical areas planning, in the context of

large industrial expansion, could provide the state with the

mechanism for coordination of priority funding and a more

effective, responsive delivery system for community funding.

There is a need for state fulfillment of an intermediary,



1-8

coordinative role which has not been defined or fulfilled

through a state planning policy at the present time. A

precedent of action was set by the state in conjunction with

PL91-511 which allowed for responsive action to meet community

needs and efficiently use funds.

Conclusion

Coal-using companies and government share the responsibility

for minimization of the negative consequences of community

growth; and policy action and capital investment on the part

of these entities must come now if negative impacts are to be

avoided.
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Methodology for Employment Projections

in the Dependent Sectors

I. Introduction

The development of estimates of employment from 1973 to 1981

within the dependent SIC sectors — Non-Farm Proprietors,

Wholesale and Retail Trade, Services, Finance, Insurance

and Real Estate, and Total Government — was dictated some-

what by the availability of employment estimates within the

one-digit independent SIC sectors — Agriculture, Mining,

Contract Construction, Transportation, Communications, Public

Utilities, and Manufacturing -- for the same time period.

Furthermore, since population data and one- and two-digit

SIC employment data were available at the county level from

1967 to 1971 an investigation into historical relationships

between these variates seemed essential. The foregoing

investigation was made slightly perplexing by the enormity

of employment data available at the county level. Therefore,

the first problem was to analyze all available data in order

to "sort out" the data that would be used to develop the

dependent employment projections.

Another problem that arose was the alternatives of projecting

employment at the one-digit SIC level or at the two-digit

SIC level and subsequently summing these two-digit estimates

to the one-digit level. Certain advantages existed for both

procedures and consequently estimates were developed for

each.
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The initial data reduction problem and the two alternative

projection series are described in the next three sections.

These are followed by a concluding section comparing the

errors and biases involved in making the employment projections.

II. Data Analysis

As stated in Section I, the availability of employment estimates

from 1973 to 1981 for the one-digit independent SIC sectors

necessitated establishing a relationship with the dependent

SIC sectors. Moreover, since population was thought to be

highly correlated with the dependent sectors it was also in-

cluded as an independent variable. The basis for establishing

any relationships between the aforementioned variables was the

REIS files where employment data at both the one- and two-digit

levels existed together with population estimates at the county

level from 1967 to 1971.

Several criteria were set forth at the beginning of the data

analysis because of statistical and economic considerations.

First, it was desirable to use all Montana counties (56) in

the development of any relationship since this would be illus-

trative of the entire state and thus would not limit the predic-

tions in scope. Secondly, if the choice existed, the principle

of using the most recent data available was to be exercised

since this would produce the relationships in their most recent

light. Thus, these two criteria restricted the choice of data



II-4

n u
+>
c u

w



II-5

to a yearly selection for all counties.

At this point it was decided to examine the historical relation-

ships between all variates at least at the one-digit level and

the first and last years (1967 and 1971) of the data available.

This would allow one to judge whether or not the relationships

were changing much over time and if they were not then the

second condition for data selection could be exercised and

the 1971 data selected. Partial correlation coefficients were

computed between each pair of variables for all counties for

1967 and 1971. These coefficients are illustrated in a matrix

form in Table I for both years. It is quite obvious on ex-

amining the correlation coefficients that, at least at the one-

digit level, the basic relationships that existed between the

variables at the county level in 1967 were still present in

1971. Consequently, the second criterion for data selection

would be met by selecting the 56 data points (counties) for

1971.

The high values of the partial linear correlation coefficients

between all one-digit variates, excluding Mining and Agriculture,

are somewhat suggestive of using multiple linear regression to

estimate employment within the dependent SIC sectors. However,

the intercorrelations between the independent variables includ-

ing population indicate that possibly some would not be needed

for predictive purposes. For this reason it was decided to

use stepwise multiple linear regression using all independent
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variables except Agriculture and Mining because of their weak

correlation with all dependent variables.

A correlation matrix similar to the one illustrated in Table I

was developed for all two-digit employment data also with the

same results. Because of the vastness of the matrix (35 variables)

it is not illustrated in this appendix.

III. One-Digit Employment Projections

A stepwise multiple linear regression was performed on

the 1971 county population and employment data at the one-

digit SIC level. This procedure allows one to examine

which of the independent variables — population, employ-

ment in Contract Construction, Manufacturing, Transportation,

Communications, and Public Utilities — are most prominent

in explaining variance in the dependent variables and

enters each into the regression equation on the basis of

whether or not a significant amount of variation is being

explained by inclusion. This procedure also involves a

re-examination at every stage of the regression of the

variables incorporated into the model in previous stages.

A variable which may have been the best single variable

to enter the equation at an early stage may, at a later

stage, be superfluous because of the relationships between

it and other variables now in the regression. Thus, every

variable at every stage is checked for nonsignificant

contribution and removed if necessary.
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In all 5 cases of the dependent variables the county population

variate had the highest correlation coefficient and therefore

it was entered into the regression equation first. Also, in

all 5 cases, the only other variates to enter were employment

in Transportation and Manufacturing and in no cases were any

variates removed because of nonsignificant contribution.

However, on close examination of the regression at each stage

very little increase occurred in the multiple linear correla-

tion coefficient and very little decrease in the standard

error of the estimate occurred. Furthermore, since population

estimates from 1973 to 1981 were to be computed directly from

employment estimates it was not desirable to include both in

the same regression equation, thus eliminating a bias of

having several estimates to predict employment. The model

finally decided upon then was a simple linear model involving

county population as the independent variable.

The simple linear regression equations are summarized in

Table II together with their respective F-values, standard

errors, and multiple correlation coefficients. Since it

was felt that a rise in employment in the dependent sectors

generally followed increases in the independent sectors,

the population estimate used for estimating the dependent

employment figures was based on 1972 dependent employment

figures and 1973 independent employment figures. This was

accomplished by multiplying the employment totals by 2.33,

the mean nxomber of persons per employee, yielding an estimate
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of the population of Rosebud County for 1973 which was un-

corrected for change in employment in the dependent sectors

for 1972 to 1973. This figure was then used in the regression

equations to estimate employment in the dependent sectors for

1973 and the process was continued until 1981 for all three

scenarios.

In the foregoing process many sources for error and biases

in regression estimation are evident and these are discussed

in the concluding section. Also, one should note that

Table II gives only a brief description of the final results

of the process used and that the actual description of

the stepwise process is not included because of the re-

strictive use of this appendix. The next section essentially

describes the same process that was used in this section

only at the two-digit SIC level.

IV. Two-Digit Employment Projections

A stepwise procedure was also used to develop a model from

which to base the two-digit projections. The same independent

variables used in the one-digit projections were used to es-

tablish multiple linear regression equations for all 35 two-

digit SIC sectors. The results obtained at the two-digit

SIC level were similar to the one-digit results except for

the two-digit sectors of Miscellaneous Business Services

(SIC code 728122) and Auto Repair Services (SIC Code 728121).

In both of these cases employment within the Transportation



TABLE III

TWO DIGIT REGRESSION SUMMARY

11-10

VARIABLE
NO. SIC CODE



11-11

,
sector was more highly correlated than population. Neverthe-

less, when population was "forced" to enter the regression

equation first, significant regression still existed and

therefore the use of population in a simple linear regression

equation was tolerable. The reasons again for dropping of

the other variables were similar to those expounded upon

in the previous section

The results of the 35 simple linear regressions are presented

in Table III. As illustrated, significant regression exists

in all cases and even though the model (simple linear) may

not be the best it is at least adequate.

The employment estimates for the dependent two-digit sectors

were obtained in the same manner as for the one-digit estimates.

A total population estimate was obtained for 1973 by the use

of 1972 dependent employment and 1973 independent unemployment.

The estimate was then used in all 35 two-digit simple linear

equations to obtain employment estimates for 1973. The pro-

cess was then continued to 1981 for all three scenarios ob-

taining one-digit employment estimates by. summing the two-

digit estimates.

A statistical comparison of the regression estimates will be

made in the concluding section. Also, sources of error and

bias will be discussed with reference to both sets of estimates.
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V. Conclusion

Besides the usual errors in regression estimation many

other sources for errors existed. The population figures

used to develop the regression equations were only estimates

of county population, thus introducing the bias of using

estimates to obtain the regression equation. Furthermore,

the population figures obtained from the dependent and

independent employment sectors were developed from two

different years and as such were "uncorrected" for any

change in dependent employment. Also, these population

figures were obtained by using the crude population per

employee figure of 2.33; and since the employment figures

in the independent sector were also estimates, this intro-

duced a sort of double bias into the regression estimates.

Although the one-digit SIC projections would be more accurate

from a statistical standpoint, it was finally decided to

use the summed two-digit figures since it was felt that they

gave more attention to detail within the one-digit sectors.

Nevertheless, the results from both projections were quite

close, varying more in the later years.
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