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- FOREWORD

This report is a continuation of research on the economic and social
effects of coal development in the Northern Great Plains. The purpose of
the report is to provide information on the characteristics and settlement
patterns of coal mine and electric power plant operating work’forces in
the Northern Great Plains. The authors express gratitude to the operating
employees for completing the questionnaire and to the coal mine and
electric power plant company officials for their full cooperation in this
endeavor. The study would not have been possible without their cooperation
and effort in completing the questionnaire.

A special acknowledgment is given Mr. James G. Thompson, Associate
Director of the Center for Urban and Regional Analysis, Institute for
Policy Research at the University of Wyoming, for his collaboration in -
designing the Wyoming survey instrument and for administering the Wyoming
survey. We also wish to thank Pacific Power and Light Company for their
cooperation in the Wyoming survey. Special credit must go to the staff at
the Dave Johnson and Jim Bridger sites.

The research for this report was conducted under North Dakota Agricul-
tural Experiment Station Project 3339, entitled "Water as a Parameter for
Development of Energy Resources in the Upper Great Plains." The research
was supported with funds from North Dakota Agricultural Experiment Station
and Office of Water Resources Research and Technology, U.S. Department of
the Interior. : :

A statistical appendix to th1s report with detailed worker charac-
teristics, is available upon request.
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Hightights

The prospect of extensive enengy development in several western
states has created consdderable interest in potential employment cppor-
tunities, as well as possible social, economic, and environmental effects.
In Light of this interest, swiveys were conducted dwiing the period 1974
through 1976 to determine the socloeconomic characteristics of workens at
seven coal mines and s4x electric generating planits in Nonth Dakota,
Montana, and Wyoming. ALthough characternistics of operating work fonrces
in the future may be considernably different from present operating work
forces, Anfernences drawn grom the present work force may be useful for
predicting the employee characteristics of an expanded work force. An
undenstanding of these charactenisiics may be valuable in helping fedenal,
state, and Local decision makers plan for extensive development.

A total of 753 out of 1,361 employees, on 55 percent, responded
Lo the questionnianes. 0f those, 95 percent wene males with an average
age of 35 yearns. The average age varied from 32 yeans in the Rock Springs
area of Wyoming to 37 yeans An North Dakota. An wvernage of almost 65
percent of the employees were Local workens, varying from 82 perncent in
Nosth Dakota to 47 percent in the Rock Springs area. Local workens wene
classified as employees who did nozt change thein Location of resdidence
Lo work at thein present fob. The education Levels of employees varied
substantially with 94 pencent of the workerns at Glenrock having a high
school deghee, while only 69 percent of Zhe wornkens in Noath Dakofa had
a high school diploma. An average of almost 55 percent of Zhe employees
owned thein own houwse, vaiying from 69 perncent at Glewrock to 37 percent
in Rock Springs. This varniation could be expected, as the Jim Bridgen plant
and mine are relatively new operations compared to the sites at Glenrock
and 4in Nonth Dakoita. OF Zhe Noath Dakofa employeces, 86 percent were boan
An Nonth Dakozta. This 45 Ain shanp contrast to the Rock Springs anrea wheie
only 24 pexcent were bonn An Wyoming.

The coal Aindustry employees had been employed an average of 65
months oh oven flve yeans with their present employern. Lengith of employ-
ment with the present employen varied grom 104 months fon the Nonth Dakota
employees Lo 21 months fon the Rock Springs employees. Again, this may
be a neglection of the newness of the Rock Springs area projects.

- The average distance commuted (one way) Lo work varied from 36 mifes
ol Rock Springs to nine miles in North Dakota. The Local workers commuted
fanther to work than the nonlocal workens in eveny area (36 miles forn the
Locals o 35 miles for Zhe nonfocals at Rock Springs, 22 miles to 14 miles
at Glennock, and 27 mifes to 21 miles at Decker) except Noath Dakota where
Local workers commuted eight miles and nonfocal workens, 14 miles.

The annual earnings of the employees from the different areas were
not comparable as the swweys were conducted at different times. The
average annual wage of the Nonth Dakota employees was approximately
§12,000 in 1974, The Rock Springs and Glenrock employees earwned an
average. annual wage of sLLghtly mone than $15,200 4n 1976, and the Decken
employees earned, on the average, about $16,000 in 1975. A Lange percentage
of The employees from each area had worked in thein present state just prion
Lo thelin present employment. The pexcentage varled §rom 80 percent in Noath
Dakota to 65 percent at Rock Spiings.



The second objective of the study was Lo determine key factons
Angluencing the number of workens that are hizned Locally and fo develop
a model to predict the Local hine rate. The key factons Adentified and
wsed Ain the model wene: population, distance grom the community fo The
project, wage Levels, numbern of employees at a profect, number of employees
at other projects 4n the area, and the total population of the area.
Regression modeds wene used fo 4ix the data from The fouwr Local areas
and the data wene also combined forn a regional model. Popuwlation,
distance, and employment of the profect played an Lmportant role in
most of the equations. While these three variables seem mosit Amportant
in determining the numben of Local workerns supplied by a community Lo a
profect, Zhe nemaining varniables should not be cverlooked in a regional
Laborn supply model. The neglonal model accounted fon 44.3 percent of the
variation in predicting Local hining. While much of the variance in
Lhe Local hine model was unexplained, these variables rephesented a
stant An predicting the supply of Local workens to majorn operaling sites.

A thind objective was fo determine key factorns ingluencing the
nesddentiol choice of the nonlocal workens and to develfop a model to
predict settlement patterns of the nonlocal workerns. Population,
distance of a city to the profect, and distance of a city to the regional
Lnade centen wene found £o be indicatons of a community's attraction for
nonlocal workens. The magnitude of parameterns of the nonlocal models vaiied
considerably from area fo area. This wouwld indicate that area-speclfic
charactenisies, such as avallabi{lity of housing and communily services,
should be foken Ainto account in predicting residential patierns of non-
Local workens.



, CHARACTERISTICS AND SETTLEMENT PATTERNS OF ENERGY
RELATED OPERATING WORKERS IN THE NORTHERN GREAT PLAINS

/
James S. Wieland, F. Larry Eéistritz, and Steven H. Murdock*

As concern over the supply of enérgy resources in the United States
grows, the Tignite and subbituminous coal reserves of the Fort Union For-
mation (which includes western North Dakota, eastern Montana, northwestern
South Dakota, and northeastern Wyoming) are expected to provide an
increasing portion of the energy needed to meet growing national require-~
ments.

The Fort Union reserves account for 40 percent of the coal reserves
in the United States.] These Fort Union reserves have been estimated to
be 1.3 trillion tons.z Based on 1974 price and technology factors, more
than 80 billion tons of these reserves are economically strippab1e.3

Future development plans for Fort Union coal call for massive.
increases in mine-mouth generation of electric power, coal gasification,
and Tiquefaction to meet demands for electricity., natural gas, and other
fuels. These proposals have caused concern among the area's residents and
decision makers. One imhediate effect of energy development is an increase
in job opportunities. Rural areas, where the development will take place,
have experienced a tack of employment opportunities that has led to high

*Wieland is a research assistant and Leistritz is a professor in
the Department of Agricultural Economics, and Murdock is an associate
professor in the Department of Rural Sociology, Texas A&M University,
College Station.

1Bureau of Mines, Strippable Reserves of Bituminous Coal and

Lignite in the United States, Information Circular 8531, Bureau of Mines,
U.S. Department of the Interior, Washington, D.C., 1971.

zBrant, R. A., Lignite Resources of North Dakota, U.S. Geological
Survey Circular 226, 1953.

3U.S. Department of the Interior, Project Independence, Final Coal
Task Force Report, in Project Independence Blueprint, Federal Energy
Administration, Washington, D.C., November, 1974.
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levels of underemployment, unemployment, and out-migration.4 Expansion of
the coal industry in these areas may slow the process of out-migration by

providing employment opportunities for youth and by providing full employ-
ment for local workers who are now underemployed.

Large-scale expansion of the area's coal industry will involve not
only local workers who are underemployed or would otherwise migrate out of
the area, but also an influx of large numbers of people from outside the
area into the area's small rural communities. Population of some of these
comnunities could double or triple in a few years. This rapid growth will
require carefu] planning and accurate estimates of both the direct and
indirect effects of the proposed development.

Planners must translate the employment changes into requirements
for services for the local communities. This will require estimates of the
number of workers available from the local communities so that projections
of the number of nonlocal workers can be made. Information on the workers'
characteristics, commuting, and residential patterns will also be reguired
to make accurate impact projections. These projections are required to
minimize adverse impacts and maximize beneficial impacts.

Past studies provide an indication of the potential magnitude of
direct and indirect effects of coal development, and also indicate the need
for wove information on local hiring and commuting patterns. Leholm, et al.
reviewed the current socioceconomic characteristics of Mercer County and the
surrounding area and estimated the possible levels of coal development
the area might experience under three development scenam’os.5 As part of
this study, a survey of HNorth Dakota's coal industry provided a profile of
the current operating work force in North Dakota's coal mines and electrical
power generation plants. In addition, a survey of the labor force and other
general characteristics of the Mercer County population was conducted by
mail questionnaire and personal interview in an effort to determine the
skills and availability of the local labor force that could be employed

4Voe]ker, Stanley W., and Thomas K. Ostenson, Population Changes
Within Census County Divisions of North Dakota, Agricultural Economics
Report No. 75, Department of Agr1cu1tura1 Economics, North Dakota State
University, Fargo, March, 1971. )

OLoholns Arlen G., F. Larry Leistritz, and Thor A. Hertsgaard,
Local Impacts of Energy Rosourccs Development in the Northern Great Plains,
Northern Great 31a1ns Resources Program, Department of Agricultural
Economics, North Dakota State University, Fargo, September, 1974,
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directly or indirect]y*in coal-related development projects. Leholm's study
indicated that two critical parameters for estimating the impact of coal
development had not received sufficient attention: 1) the number of local
workers that would be hired, and 2) the settlement patterns of nonlocal
workers (in-migrants). l

Dobbs and Kiner addressed the question of local versus nonlocal
hiring in their study of the Wyoming uranium industry.6 They found that
about 50 percent of the work force were from the Tlocal area and 24 percent
of the uranium work force came from elsewhere within the state. Most of the
Tocal workers were recruited through company advertising and through informal
channels, such as word of mouth.

LehoTm, et al., in 1975 identified the socioeconomic characteristics
of workers at two electric power plant construction sites in North Dakota.7
They found that about 50 percent of the construction work force were local
workers. ' |

Mountain West Research was contracted in 1975 by the 01d West
Regional Commission to study the socioeconomic consequences of the construc-
tion of large energy-related faci]ities.8 Workers were surveyed at 14
construction sites in eight western states. A total of 3,168 responses was
obtained which reported workers' characteristics with respect to household
composition, place of residence, previous residence, and occupation. Models
were developed to estimate the Tocal hiring rate and to predict the residen-
tial patterns of the nonlocal workers.

Much of the past work on local hiring rates and settlement patterns
has focused on construction workers. This report analyzes the characteristics;
“local hiring rate, and settlement patterns of the operating work forces of
energy-related facilities.

6Dobbs, Thomas, and Phil Kiner, Profile of a Rural Area Work Force:
The Wyoming Uranium Industry, Agricultural Experiment Station, Research

Journal 79, University of Wyoming, Laramie, January, 1974, p. 28.

7Leho]m Arlen G., F. Larry Lejstritz, and James S. Wieland,
Profile of E]ectr1c Power Plant Construction Work Force, Agr1cu1uura1
Economics Statistical Series lIssue No. 22, Department of Agricultural
Economics, North Dakota State University, Fargo, July, 1976.

8Mountain West Research, Inc., Construction Worker Profile Final
Report, a study for the 01d West Regional Commission, December, 1975.
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The objectives of this study were:

1. To identify socioeconomic characteristics of operating work

- forces at electric generating plants and coal mines in North
Dakota, South Dakota, Montana, and Wyoming.

2. To determine those factors that have the greatestvinfluence
on the number of workers that are hired ioca11y and to develop
a model to predict the local hire rate. |

3. To determine those factors that most influence the residential
choices of nonlocal workers and to develop a model to predict
the settlement patterns of nonlocal workers.

Study Area

The study area consisted of coal mines and electric generating power
plants in North Dakota, South Dakota, Montana, and Wyoming (Figure 1). The
"study area was segregated in order to examine differences in worker charac-
teristics among four regions: 1) employees at the four coal mines and four
electric generating power plants Tocated in western North Dakota; 2)
employees at the Jim Bridger Power Plant and associated mine Tocated near
Rock Springs, Wyoming; 3) employees at the Dave Johnson Power Plant and
gssociated coal mine located near Glenrock, Wyoming; and 4) employees at
the Decker Mine Tocated in southeastern Montana. Sufficient data were not
available from the Big Stone Power Plant located in northeastern South
Dakota to comprise another region. However, data from employers at the
Big Stone Plant were used to test the residential prediction model
described in this study. |

The data collected for use in this analysis were obtained during the
 summers of 1974, 1975, and 1976. A survey wes conducted of North Dakota's
power plant and coal mine employees in 1974 (Appendix A). Questionnaires
were distributed at Otter Tail Power Company's Big Stone Power Plant in
South Dakota in the summer of 1975 (Appendix B). Data from the Decker Mine
near Decker, Montana, were made available by the Decker Coal Company in 1975.
The employees of the Dave Johnson and Jim Bridger power plants and associated
mines were surveyed in the summer of 1976 (Appendix C). A summary of the
power plants and coal mines at which employers were surveyed, the year they
were surveyed, number of employees, and response rates are included in Table 1.
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TABLE 1. SUMMARY OF POWER PLANTS AND COAL MINES AT WHICH EMPLOYEES WERE SURVEYED, YEAR SURVEYED,
NUMBER OF EMPLOYEES, AND RESPONSE RATE, 1974-1976

Year Number of Number of Percent
State and Site Surveyed Collected Employees - Responses Response
. Noxth Dakota )
R. M. Heskett Plant ' ‘
(Montana Dakota Utilities) 1974 45 20 44.4
Leland 0lds Plant .
{Basin Electric Co-op) 1974 &7 . 31 66.0
Stanton Plant
(United Power Cooperative) 1974 53 24 45.3
Milton R. Young Plant o
- -(Minnkota Power Co-op) 1974 42 16 38.1
Beulah Mine - . .
{Knife River Coal Co.) 1974 69 69 100.0
Gascoyne Mine '
(Knife River Coal Co.) o 1974 37 37 100.0
Glenharold Mine '
(Consolidation Coal Co.) 1974 73 14 19.2
Indianhead Mine ‘ 4
{(Horth American Coal Co.) 1974 _50 _30 _60.0
Subtotal 416 241 £7.9
South Dakota
Big Stone Plant
zﬂtter Tail Power Company) 1975 45 43 85.6
Hontaye
Decker Mine '
{Peter Xiewit Sons, Inc.) 1975 280 116 41.4
Wycming
Jim Bridgef Plant
{Pacific Power and Lignht Co.) 1976 180 , 91 50.6
Jim Bridger Mine : . -
(Pacific Power and Light Co.) 1976 160 150 ©3.8
Dave Johnson Plant
(Pacific Power and Light Co.) 1976 179 . 108 60.3
Dave Johnson Mine .
(Pacific Power and Light Co.) 1976 146 _47 32.2
Subtotal . ‘ 665 . 386 59.5

Total ‘ . , 1,406 796 56.6
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History of Coal Mining and Power Production

North Dakota

North Dakota has experienced coal mining since the turn of the century.
However, until ten years ago, most coal mined was used to fuel homes, busi-
nesses, and small power plants in the area. The R. M. Heskett Plant
located near Mandan was in operafion through the 1950's, and in 1963 the
power plant was increased from 25 to 100 megawatts. Knife River's Beulah
Mine, which fuels the R. M., Heskett Plant, has been in operation for many
years. This mine also fuels a small 13 megawatt power plant in Beulah and
& power plant owned by Otter Tail Power Company in Fergus Falls, Minnesota.

Construction was completed on Basin Electric's Leland Olds No. 1
Power Plant located near Stanton in 1966. This is a 212 megaWatt electric
generating plant. Consolidation Coal Company's Glenharold Mine was expanded
at that time to fuel the power plant. Glenharold's coal production has
been increased recently with completion of the Leland 01ds No. II Plant
(460 megawatts).

United Power Association's Stanton Plant began operation in 1967.
This power plant has a capacity of 172 megawatts. North American Coal
Corporations' Indianhead Mine fuels this power plant by shipment of its
coal by rail to the plant.

Minnkota Power Cooperative's Milton R. Young Piant is a 235 megawatlt
facility that became operational in Tate 1970. The Knife River_Coa] Company
has an export mine located near Gascoyne. This mine was expanded in 1875
to Tuel Otter Tail's Big Stone Power Plant located in South Dakota.  Producticn
figures for 1976 for the North Dakota coal mines included in the surveys
~are shown in Table 2.

Rock Springs, Wyoming

Sweetwater County, the location of the Jim Bridger Plant and Mine,
has some of the most abundant mineral resources in the state, containing
much of the state's natural gas, oil, and trona production. Coal production
was minimal in the area until 1973 when production rose sharply to fuel the
Jim Bridger Power Plant. Total 1976 production of the Jim Bridger Mine was
over 3,500,000 tons. Construction on the $1 billion Jim Bridger project
began in late summer of 1970. The project consists of four 500 megawatt
units with the Tast unit to be completed in 1979. The first unit became
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operational in 1974. The plant and mine are located 35 miles northeast of
Rock Springs in a sparsely populated area commonly referred to as the “"Red
Desert Basin." Coal production is expected to increase rapidly as eight
mines are expected to begin production by the early 1980's.

TABLE 2. ANNUAL PRODUCTION OF COAL MINES SURVEYED IN NORTH DAKOTA, 19762

Mine Name v 1976 Production (tons)
Knife River Beulah Mine 836,919
Glerharold Mine 3,285,306
Indianhead Mine ; 1,065,021
Knife River Gascoyne Mine 2,611,338
Total Production _ 7,799,420

ACoal production is based on the fiscal year which ended June 30, 1976.

SOURCE: Annual reports of Coal Production by Safety Division, Workmens
Compensation Division, 1976.

Glenrock, Wyoming A

The Dave Johnson Power Plant and associated mine is located in Converse
County, near Glenrock, Wyoming. Converse County is rich in minerals with
large deposits of oil, natural gas, uranium, and coal. The only coal
presently mined in the county is about three million tons produced by the
Dave Johnson Mine as fuel for the Dave Johnson Plant.

The Dave Johnson Plant consists of four electric generating units
with a total generating capacity of 750 megawatts. Construction began on
Unit 1 (a.100 megawatt facility) in 1956, with operation beginning in November
of 1958. Unit 2, also a 100 megawatt facility, was completed in January,
1961. Unit 3, a 220 megawatt facility, became operational in the summer
of 1964 and the 330 megawatt facility, unit 4, began cperation in June,
1972. Casper, Wyoming, a community of almost 60,000 people, is located
approximately 30 miles from both the mine and the plant.

Decker, Montana _ |
The Decker Coal Mine is Tocated in the southeastern part of Big
Horn County, Montana, in a sparsely populated area of the state. Sheridan,
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Wyoming, with a population of 10,900 in 1970, is located 23 miles south of
the mine and is the only community with a population over 300 within 40
miles of the site. The mine, which produces more coal than any other sur-
face mine in the United States, started production'in the early 1970's.
Total 1976 production was more than 10 million tons. Curreht-p]ans call

for production to increase rapidly in the next few years. Coal is currently
being exported to various sites throughout the United States.

General Socioeconomic Characteristics

Surveys of coal industry employees were conducted during 1974, 1975,
and 1976, to obtain work force characteristics. Although characteristics of
operating work forces in the future may be considerably different from

‘present operating work forces, inferences drawn from the present work force
may be useful for predicting employee characteristics of an expanded work
force. '

A total of 753 employees responded to the questionnaires (Table 3).9
Of those, 94.6 percent were males with an average age of 34.7 years. Almost
65 percent of the employees were local workers. A local worker was classified
as an employee who did not change his Tocation of residence to work at his
present job. Almost 83 percent of the employees were married. The employees
had an average of 1.57 children per worker and 54.5 percent of the employees
cened a house. The workers had Tived an average of 168 months or 14 years
at their present address. Almost 53 percent of the employees were born in
the state in which they are now working.

The number of Tocal workers hired at each site varied from 82.2 percent
in North Dakota to 46.9 percent in Rock Springs (Table 3). The educational
levels of employees-varied substantially with 93.5 percent of the workers
at Glenrock having a high school degree, while only €9.3 percent of the

workers in North Dakota had @ high school diploma. Because of these sub-
stantial differences in worker characteristics it seems that the characteristics
of workers at each site are unique and, therefore, the characteristics of
workers in each area are discussed individually. Comparisons of coal mine
and power plant employees' characteristics indicated there were no substantial

differences.

" _ ‘ o
)The employees from the Big Stone Plant were not included in this
summary table. ' ’
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TABLE 3. A COMPARISON Or VARIGUS WORKER CHA RACTu STICS BY REGICN AND EACH INDIVIDUAL AREA
Rock
North Gienrock Springs ~ Decker ATl
Dakota {Wyoming) {Wyoming) {(Montana) Employees.
Genesal lWerken Cnauaateaiﬁuxc
Total Number of Respondents 247 155 241 116 753
Percent Local wor&e 82.2 60.6 46.9 69.8 64.5
Percent Males 892.9 94.2 96.7 94.0 94.6
Average Age 36.8 34.9 32.4 b 34.7
Percent High School Graduates 69.3 93.5 89.6 90.5 84.1
Percent Married N 87.1 81.3 77.% 86.2 82.7
Number of Children Per Worker™ 1.79 1.54 1.49 1.35 1.57
Percent Owning a House 4 57.2 69.0 35.9 44.8 54.5
Length of Residence (Months) 264 150 83 b - 168
ercent Born in Present State 86.3 43.9 24.1 54.3 52.7
Present meﬁdgweni Charaeteistics:
Months Empioyed 164 72 21 b 65
Number of Positions with Present Company 1.7 2.8 2.0 b 2.1
Average Distance Commutad (Miles) 9.2 18.8 35.6 21.6 ~21.5
Provious Employment Characteristics:
Previous Length Emplioyed (Months) 48 44 45 b 46
Percent Working Prior to Present Employment
in Present State 79.6 74.8 65.1 b 73.0
®gecause data were not available from the Decker Mine for certain worker characteristics, some averages were
hased con 637 employess.
b ' K
CDab were not available from the Decker empls for these characteristics.
dTh?* includes both married and unmarried employees.
The Tength of residence refers to the number of months an individual has 1ived in his present community.

_ol—
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Profile of North Dakota's Operating Work Force

Forty-three of the 241 North Dakota employees who answered the
operating work force questionnaire were nonlocal: workers. Nonlocal workers
were defined as employees who had moved into their present community within

10 Local workers were considerably older than nonlocal

the last five years.
workers with an average age of 38.6 years compared to 28.0 years of age,
respectively. Almost 90 percent of the local and 81.4 percent of the non-
Tocal workers were married. Only 1 percent of the local workers and none
of the nonlocal workers were widowed or divorced (Table 4). Local workers
had an average of 1.86 children per worker, while nonlocal workers had
1.45 children. Married Tocal workers had an average family size of 4.11

and nonlocal workers 3.74.

TABLE 4. MARITAL STATUS OF LOCAL AND NONLOCAL COAL INDUSTRY EMPLOYEES,
NORTH DAKOTA, 1974

‘ Local Nonlocal
Marital Status Number Percent Number Percent
Married ’ 175 88.4 35 81.4
Single 20 10.1 8 18.6
Widowed or Divorced -2 1.0 0 0.0
No Answer 1 ' 0.5 0 0.0
TOTAL | 198 100.0 43 100.0

Over 90 percent of the local workers and 65.71 percent of the nonlocal
workers were born in North Dakota. Forty-six percent of the local workers
cand 37.2 percent of the nonlocal workers Tived in a city with a population
of 1,000 to 2,500 people (Table 5). Local workers had Tived an average of
26.4 years in their present community and nonlocal workers 1.8 years.

Over 70 percent of the local workers and almost 40 percent of the non-
Tocal workers owned a single family house, while 9.6 percent of the local
workers and 37.2 percent of the nonlocal workers rented housing (Table 6).
Typically, the longer a worker Tived in a community, the higher the proba-
bility that he would own a single family house. This is indicated in a
cross-tabulation of these two variables (Appendix Table 1).

fOTh“is definition of local and nonlocal workers differs from that of

the other work forces because the North Dakota questionnaire did not contain
a question to determine if the workers had changed their residence to take

their present job. However, through a combination of several questions,
workevrs could he claceified intn Tnral and nanlanad cndamaedan
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TABLE 5. CITY SIZE OF RESIDENCE OF LOCAL AND NONLOCAL COAL INDUSTRY
EMPLOYEES, NORTH DAKOTA, 1974 '

' _Local . Nonlocal

City Size of Residence Number  Percent Number  Percent
Farm 28 14.1 4 9.3
Qutside City Limits, But Not a Farm 11 5.6 4 9.3
City Under 500 Population : 33 16.7 5 11.6
City Between 500-1,000 Population 21 -10.6 6 14.0
City Between 1,000-2,500 Population 91 46.0 16 37.2
City Between 2,500-5,000 Population 2 1.0 2 4.7
City Between 5,000-10,000 Population 0 0.0 0 0.0
City Over 10,000 Population 11 5.6 5 11.6
No Answer 1 0.5 1 2.3
TOTAL 198 100.0 43 100.0

TABLE 6. PRESENT HOUSING OF LOCAL AND NONLOCAL COAL INDUSTRY EMPLOYEES,
NORTH DAKOTA, 1974

Local Nonlocal
Present Housing Number Percent Number Percent
Own House 140 70.7 17 - 39.5
Own Mobile Home 27 -13.6 7 16.3
Own Othera 3 1.5 3 7.0
Rent Apartment 4 2.0 7 16.3
Rent House 14 7.1 7 16.3
Rent Mobile Home 1 - 0.5 1 2.3
Rent Other 0 0.0 1 2.3
No Answer _9 4.5 0 0.0
TOTAL 198 100.0 43 100.0

a"Own other" category includes condominiums, dupiexes, and fourplexes.

Over 60 percent of the nonlocal workers had formal education beyond
high school compared to less than 20 percent of the local workers. Almost
30 percent of the Tocal and 37.2 percent of the nonlocal workers had received
some vocational training. Almost 13 percent of the Tocal and 16.3 percent
of the nonlocal workers had received over 12 months of vocational training
(Table 7). The types of vocational training most frequently reported were
in the area of electrical, mechanical, and welding skills.
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TABLE 7. EDUCATIONAL CHARACTERISTICS OF LOCAL AND NONLOCAL COAL INDUSTRY
EMPLOYEES, NORTH DAKOTA, 1974

Local Nonlocal

Educational Characteristics Number Percent Number Percent
Years of'Forﬁa1 Education:®
8 Years or Less 51 25.8 1 2.3
9-11 Years 19 9.6 2 4.7
12 Years 84 42.4 14 32.6
13-15 Years 31 15.7 11 25.6
16 or More Years 8 4.0 15 34.9
No Answer _5 2.5 0 0.0
TOTAL 198 100.0 43 100.0
Months of Vocational Training:b
6 Months or Less 14 7.1 2 4.7
7-12 Months 14 7.1 5 11.6
13-18 Months . 7 3.5 4 9.3
19-24 Months ' 8 4.0 0 0.0
25 or More Months . 11 5.6 3 7.0
Time Unknown 5 2.5 2 4.7
No Vocational Training 102 51.5 17 39.5
No Answer 37 18.7 10 23.3
TOTAL 198 100.0 43 100.0
a

bExc]udes vocational training beyond high school.
Vocational training does not include on-the-job training.

The most frequent previous occupations of local employees consisted
of general laborers (37.3 percent) and equipment operators (23.6 percent)
(Table 8). More than 27 percent of the nonlocal employees had previously
- been employed as office or management personnel; while 24.2 percent of the
nonlocal workers had been mechanics, welders, and carpenters. In general,
data on previous and present occupations indicate a strong relationship
between the operating workers' previous and present employment.

Of special interest is the fact that over 28 percent of the local
employees and 9.8 percent of the nonlocal employees worked in the construc-
tion industry prior to their present employment. This finding would seem
to indicate that individuals with construction backgrounds are likely to
seek mine and power plant employment (Table 9). In addition these workers
appear to be highly mobile with over 83 percent of the local and 75.6 per-
cent of the nonlocal employees having worked for more than one employer.
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TABLE 8. PREVIOUS JOB CLASSIFICATION OF LOCAL AND NONLOCAL COAL INDUSTRY
EMPLOYEES, NORTH DAKOTA, 19742 '

: Local Nonlocal

Job Classification Number Percent  Number Percent
General Laborers 60 37.3 4 12.1
Electricians and Engineers 6 3.7 6 18.2
Office and Management Personnel 20 12.4 9 27.3
Mechanics, Welders, and Carpenters 25 15.5 8 24.2
Equipment Operators 38 23.6 3 9.1
Farmers 7 4.3 0 0.0
Miscellaneous _5 3.1 3 9.1
TOTAL 161 100.0 33 100.0

Forty-four emp]oyees had no previous employment and three emp]oyees failed
to answer the previous employment question.

TABLE 9. PREVIOUS INDUSTRY CLASSIFICATION OF LOCAL AND NONLOCAL COAL
INDUSTRY EMPLOYEES, NORTH DAKOTA, 1974

‘ Local - Nonlocal
Industry Classification Number .  Percent Number Percent
Agriculture 7 3.5 1 2.4
Mining 27 13.6 3 7.3
Construction 57 28.8 4 9.8
Manufacturing . 17 8.6 8 19.5
Transportation 15 7.6 1 2.4
‘Wholesale and Retail Trade 20 10.1 5 12.2
Government Employment 10 5.1 4 9.8
Personal Services 6 - 3.0 4 9.8
No Previous Employment 34 17.2 10 24.4
- No Answer 5 2.5 1 2.4
TOTAL 198 100.0 41 100.0

Over 80 percent of the local workers and 66.7 percent of the non-
local workers earned less than $9,000 at their previous job (Table 10).
Median income range of both local and nonlocal workers was $6,000 to
$8,999. Local workers had been employed with their previous company for an
average of 4.2 years and nonlocal workers for 3.1 years.
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TABLE 10. PREVIOUS ANNUAL EARNINGS OF LOCAL AND NONLOCAL COAL INDUSTRY
EMPLOYEES, NORTH DAKOTA, 19742

Local . Nonlocal

Earnings Category Number Percent Number Percent
Less Than $6,000 71 43.3 10 30.3
$6,000-$8,999 60 36.6 12 36.4
$9,000-$10,999 15 9.1 6 18.2
$11,000-$12,999 5 3.0 1 3.0
$13,000-$14,999 3 1.8 2 6.1
$15,000-$16,999 1 0.6 0 0.0
Over $17,000 0 0.0 0 0.0
No Answer _9 5.5 2 6.1
TOTAL 164 100.0 33 100.0

aForty-four employees had no.previous employment.

Local operating workers had worked an average of 9.9 years and the
nonlocals 3.1 years with their present company. The local workers had
held an average of 1.8 jobs and the nonlocals 1.2 jobs with their present
employer. Over 24 percent of the local workers and 30.2 percent of the
nonlocal workers earned over $13,000 with the median categery being $11,000
to $12,999 (Table 11).

TABLE 11. ANNUAL EARNINGS OF LOCAL AND NONLOCAL COAL INDUSTRY EMPLOYEES,
NORTH DAKQTA, 1974

Local Nonlocal

Earnings Category Number Percent Number Percent
Less Than $6,000 ) 12 6.1 -7 16.3
$6,000-$8,999 10 5.1 -0 0.0
$9,000-$10,999 37 18.7 9 20.9
$11,000-$12,999 81 40.9 10 23.3
$13,000-$14,999 ' 29 14.6 11 25.6
$15,000-$16,999 12 6.1 1 2.3
Over $17,000 7 3.5 1 2.3
No Answer _1o 5.1 4 9.3

100.0 43 100.0

TOTAL , 198
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Over 22 percent of the local workers and 4.7 percent of the nonlocal
workers were general Taborers, while 27.9 percent of the nonlocal and only
4 percent of the local workers were in the electrician, engineer, and
boiler attendant category (Table 12). This indicates that the skilled and
semi-skilled. positions tend to be filled by nonlocal workers. Most workers
entered the coal industry in the same occupation that they held in their
previous job.

TABLE 12. PRESENT JOB CLASSIFICATION OF LOCAL AND NONLOCAL COAL INDUSTRY
EMPLOYEES NORTH DAKOTA, 1974

Local Nonlocal

Present Job Classification Number Percent Number Percent
Yard Operators or Car Spotters 13 6.6 2 4.7
Dragline or Shovel Operators

and Dragline Oilers : 16 8.1 0 0.0
General Laborers 44 22.2 2 4.7
Mechanics, Welders, Carpenters 24 12.1 5 11.6
Electricians, Engineers, and :

Boiler Attendants 8 4.0 12 27.9
Accountants and Office Personnel 9 4.5 6 14.0
Managers and Foremen 31 15.7 9 20.9
Dozer Operators and Truck Drivers 37 18.7 4 9.3
Miscellaneous _16 8.1 3 7.0
TOTAL 198 100.0 43 - 100.0

Seventy-two percent of the local workers and 53.5 percent of the
nonlocal workers commuted less than 10 miles to work (Table 13). Local
operating workers commuted an average of 8.1 miles to work daily (one way),
while the nonlocal workers commuted an average of 14.4 miles. A higher
percentage of the nonlocal workers commuted in car pools (34.9 percent)
compared to 21.7 percent of the local workers, while 76 percent of the
local and 46.5 percent of the nonlocal workers traveled to work in
private vehicles.

Residential Patterns

The employees at UPA's Stanton plant, Basin's Leland 01ds Plant,
and Consolidation's Glenharold Mine are grouped together for discussion
1 There were 50 local worker respondents at the

of residential patterns.

]IThese three sites are located within a one-mile radius of each

other and approximately three miles from Stanton.
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three operating sites near Stanton (Table 14). Of these respondents, 40
percent lived in Hazen and 26.0 percent in Stanton. Five of the 17 nonlocal
workers Tived in Hazen and Washburn, respectively, with only two residing in
Stanton. ' '

TABLE 13. DISTANCE TRAVELED TO WORK BY LQCAL AND NONLQCAL COAL INDUSTRY
EMPLOYEES, NORTH DAKOTA, 1974

' Local Nonlocal |
Distance Traveled Number Percent . Number . .. . Percent
1-10 Miles 144 72.7 23 53.5
11-20 Miles 39 19.7 14 32.6
21-30 Miles 12 6.1 3 7.0
31-40 Miles 1 0.5 1 2.3
41-60 Miles 0 0.0 0 0.0
61 and Over Miles 0 0.0 1 2.3
No Answer _2 1.0 0 0.0
100.0

TOTAL 198 100.0 43

Seven of the eight local workers answering the survey at the Milton
R. Young Power Plant lived in Center (Table 14). Six of the eight nonlocal
workers at the site lived in Center while two Tived in Mandan. Over 38
percent of the 31 local workers at Knife River's Gascoyne Mine Tived in
Scranton. More than 22 percent of the local workers lived on farms.

There were six nonlocal workers at the mine and two each 1ived in Bowman,
Scranton, and Gascoyne.

More than 90 percent of the 66 local employees at Knife River's
Beulah Mine lived in Reulah (Table 14). Three nonlocal workers that werked
at the site lived in Beulah, Hazen, and Bismarck. There were 23 local
workers employed at the Indianhead Mine. Over 52 percent of those Tived
in Beulah and 34.8 percent in Zap. A1l seven of the nonlocal workers
Tived in Beulah.

Montana Dakota Utility's R. M. Heskett Plant had 18 local workers
and two nonlocal workers, all of whom Tived in Bismarck-Mandan. Since this
study focuses primarily on Tlocal hiring and residential prediction in rural
areas, the R. M. Heskett Power Plant, which is located two miles out of
Mandan, was excluded from the data used in the models. The locations of
the North Dakota coal mines and power plants discussed in this report are
shown in Figure 2.



TABLE 14. PLACE OF RESIDENCE OF COAL INDUSTRY OPERATING EMPLOYEES FOR TOTAL, LOCAL, AND NONLOCAL WORKERS, NORTH DAKOTA, 1974
Leland 01d's Plant, Glenharold Mine, - '
Miles - UPA Stanton Plant i Miles Milton R. Young Plant )
From 1970 Total Local Nonlocal From Total Local ) Nonlocal
Residence  Site Population Number Percent Number Percent Number — Percent Site Number  Percent Number Percent Number Percent
Farm 6 9.0 4 2.0 2 11.8
Hazen 14 1,240 25 37.3 20 40.0 5 29.4
tanton 3 517 15 22.4 13 26.0 2 11.8
Beulah 22 1,344 8 11.9 7 14.0 1 5.9
Underwood 33 781 2 "3.0 1 2.0 1 5.9
Washburn 21 . 804 8 11.9 3 6.0 5 29.4
Center 14 - 619 2 3.0 1 2.0 1 5.9 4 13 81.3 7 87.5 6 75.0
Zap 30 271 1. 1.5 1 2.0 0 0.0 .
Mandan : 34 3 18.8 1 12.5 2 25.0
TOTAL 67 100.0 50 100.0 17 100.0 16 16 100.0 8 100.0 8 100.0
_______________________________________________ =~ me e e ecceemeeeene e --- -
Miles K. R. Gascoyne Mine
From 1970 Total Local Noniocal
Residence Site Population Number Percent Number Percent Number ~ Percent 1
—r
Bowman. - 21 1,762 3 8.1 1 3.2 V4 33.3 o
Scranton 8 360 14 37.8 12 38.7 2 33.3. )
Gascoyne 3 34 6 16.2 4 12.9 2 33.3
Reeder 7 306 4 10.8 4 12.9 0 0.0
Bucyrus 17 42 2 5.4 2 6.5 0 0.0
Hettinger 25 1,655 1 2.7 1 3.2 0 0.0
No Answer
TOTAL 37 100.0 31 100.0 6 100.0
Miles . K. R. Beulah Mine Miles Indianhead Mine _
From 1970 Total Local Nonlocal From Total Local ___Nonlocal
" Residence Site Population Number = Percent Number Percent - Number Percent Site Number ~ Percent Number Percent Number Percent
Farm 4 5.8 4 6.1 0 0.0 -
Beuiah 2 1,344 61 88.4 60 90.1 1 33.3 1 19 63.3 12 52.2. 7: 100.0
Hazen 11 1,240 1 1.4 0 0.0 1 33.3
Zap 1 271 1 1.4 1 1.5 0 0.0 3 8 26.7 8 34.8 0 0.0
Dodge 20 121 1 1.4 1 1.5 0 0.0 16 1 3.3 1 4.3 0 0.0
Bismarck 75 34,703 1 1.4 0 0.0 1 33.3 ’
G. Valley ’ 8 2 6.7 2 8.7 0 0.0
TOTAL 69 100.0 66 100.0 3 100.0 30 100.0 - 23 100.0 7 100.0
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Figure 2. Location of North Dakota Power Plants and Coal Mines, 19762

qnife River's Gascoyné Mine is Tocated in the southwest corner of the state
and could not be included in this figure.
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Profile of Rock Springs, Wyoming, Work Force

One hundred and twenty-eight, or 53.1 percent, of the 241 employees
at the Jim Bridger Power Plant and Mine were nonlocal workers (Table 15).
Nonlocal workers were again defined as those who changed residences to
work at their present job. Local and nonlocal workers were approximately
the same age; local workers averaged 32.0 years of age and nonlocal workers
had an average age of 32.9 years. ' Seventy-seven percent of the local
workers and 78.1 percent of the nonlocal workers were married. Only 1.8
percent of the Tocal workers and 10.2 percent of the nonlocal workers were

widowed or divorced.

TABLE 15. MARITAL STATUS OF LOCAL AND NONLOCAL COAL INDUSTRY EMPLOYEES,
ROCK SPRINGS, WYOMING, 1976

: Local Nonlocal
Marital Status Number Percent Number Percent
Married 87 77.0 100 78.1
Single 23 20.4 15 11.7
Widowed or Divorced 2 1.8 13 10.2
No Answer 1 0.9 0 0.0
TOTAL 113 100.0 128 v 100.0

Local workers had an average of 1.37 children per worker, while non-
local workers had 1.59 children. Almost 97 percent of the local and 98.0
percent of the nonlocal workers had their families living with them. Married
tocal workers who had their families living with them had an average family
size of 3.85 and the nonlocal workers 4.08.]2 Wyoming was the birthplace of
29.2 percent of the local workers and 19.5 percent of the nonlocal workers.
An additional 28.3 percent of the local and 25.8 percent of the nonlocal
workers were born in the adjoining states of Montana, South Dakota, Nebraska,
Colorado, Utah, and Idaho. Over 82 percent of the local workers and 86.7
percent of the nonlocal workers lived in a community with a population of
over 10,000 people (Table 16). Local workers had lived an average of 11.1
years and nonlocal workers 3.2 years in their present community.

]2Fami1y size consisted of married employees currently living with
their families, spouses, and children.



- 2] -

TABLE 16. CITY SIZE OF RESIDENCE OF LOCAL AND NONLOCAL COAL INDUSTRY
EMPLOYEES, ROCK SPRINGS, WYOMING, 1976

Local = - Nonlocal

City Size of Residence Number Percent Number Percent
qum : 0 0.0 0 0.0
City Under 500 Population 16 14.2 13 10.2
City Between 500-1,000 Population 0 0.0 0 0.0
City Between 1,000-2,500 Population 0 0.0 0 0.0
City Between 2,500-5,000 Population 0 0.0 0 0.0
City Between 5,000-10,000 Population 4 3.5 4 3.1
City Over 10,000 Population 93 82.3 . 111 86.7
No Answer 0 0.0 0 0.0
TOTAL 13 100.0 128 100.0

Over 38 percent of the local and 35.9 percent of the nonlocal workers
owned a single family house; whereas, 20.4 percent of the local and 33.6
percent of the nonlocal workers rented some form of housing (Table 17).
One reason for the low percentage of workers owning single family dwellings
may be the lack of available houses in the Rock Springs area.

TABLE 17. PRESENT HOUSING OF LOCAL AND NONLOCAL COAL INDUSTRY EMPLOYELES,
ROCK SPRINGS, WYOMING, 1976

Local , Nonlocal
Present Housing - Number Percent Number Percent
Own House 43 38.1 46 35.9
Own Mobile Home 32 28.3 35 27.3
Own Othera 2 1.8 2 1.6
Rent Apartment 10 8.8 10 - 7.8
Rent House | 14 12.4 7 5.5
Rent Mobile Home 7 6.2 26 20.3
Rent Other 2 1.8 -0 0.0
No Answer _3 2.7 2 1.6
TOTAL 113 100.0 - 128 100.0

8u0wn other" category includes condominiums, duplexes, and fourplexes.

The work force in the Rock Springs area had higher levels of educational
attainment with 85.9 percent of the local and 93.1 percent of the nonlocal -
workers having completed high school (Table 18). Nonlocal workers included
a larger percent of college graduates with 10.2 percent of nonlocal workers
but only 2.7 percent of local workers having obtained college degrees.
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TABLE 18. YEARS OF FORMAL EDUCATION OF LOCAL AND NONLOCAL COAL INDUSTRY
EMPLOYEES, ROCK SPRINGS, WYOMING, 1976

Local Nonlocal
Years of Formal Education Number Percent ~ Number Percent
8 Years or Less 2 1.8 0 0.0
9-11 Years 13 11.5 5 3.9
12 Years 52 46.0 56 43.8
13-15 Years 42 37.2 50 39.1
16 or More Years 3 2.7 13 10.2
No Answer _1 0.9 3 _ 2.3
TOTAL : 113 100.0 128 100.0

Previous job classification of local employees consisted of 24.8
percent equipment operators @nd 19.5 percent in each of office and manage-
ment personnel, and mechanics, welders, and carpenters (Table 19). Among
nonlocal workers, 25.0 percent were equipment operators and 21.1 percent
office and management personnel. Only 15.0 percent of the local and 11.7
percent of the nonlocal workers had been employed as general Tlaborers
prior to their present employment. This may indicate that many workers
came from other coal-related employment or construction employment where
siﬁi]ar skiils were required. This was obvious in the Rock Springs area,
as-many workers who had entered the area to work on the construction phase
of the Jim Bridger Power Plant accepted employment in either the operating
phase of the plant or the Tocal coal mining industry.

TABLE 19. PREVIOUS JOB CLASSIFICATION OF LOCAL AND NONLOCAL COAL INDUSTRY
- EMPLOYEES, ROCK SPRINGS, WYOMING, 1976

lLocal Nonlocal

Job Classifications Number Percent Number Percent
General Laborers 17 15.0 15 11.7
Electricians and Engineers 12 10.6 8 6.3
0ffice and Management Personnel 22 19.5 27 21.1
Mechanics, Welders, and Carpenters 22 19.5 17 13.3
Equipment Operators 28 24.8 32 25.0
Operating Technicians . 5 4.2 19 14.8
Miscellaneous . 4 3.5 6 4.7
No Answer 3 2.7 _4 3.1
TOTAL 113 100.0 128 100.0
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Local operating employees had worked an average of 45.8 months and
nonlocal employees 44.0 months for their previous employer. Over 83
percent of the Tocal and 49.2 percent of the nonlocal workers' previous
job Tocation was Wyoming.

Local operating workers had worked an average of 16.3'months and
nonlocal workers 25.9 months with their present emp]oyer.‘ Over 42 percent
of the local and 46.1 percent of the nonlocal workers had held more than
one position with their present company, with the locdl workers having an
average of 1.7 positions and the nonlocal workers 2.3 positions. Local
operating workers earned an average of $7.30 an hour, and nonlocal workers
$7.87 an hour. Over‘S] percent of the local and 60.2 percent of the non-
local workers earned betiteen $7.00 and $8.99 an hour (Table 20).

TABLE 20. HOURLY EARNINGS OF LOCAL AND NONLOCAL COAL INDUSTRY EMPLOYEES,
ROCK SPRINGS, WYOMING, 1976

Local Nonlocal
Hourly Rate Number Percent Number Percent
0-$4.99 10 8.8 7 5.5
$5.00-$5.99 k! 9.7 5 3.9
$6.00-$6.99 23 20.4 12 9.4
$7.00-$7.99 25 22.1 39 30.5
$8.00-$8.99 33 29.2 38 29.7
Over $9.00 - 10 8.8 25 19.5
No Answer 1 0.9 _2 1.6
TOTAL : 113 100.0 128 100.0

Local workers made up a higher percentage of the employees in the
equipment operator and general laborer categories than did nonlocal
workers, while the nonlocal workers included a higher percentage of control
and auxiliary operators and managers and foremen than the local workers
(Table 21). This may be due to some of the employees in the management
and operating classifications having iransferred from similar jobs at
different locations.

Over 81 percent of both the local and nonlocal workers commuted from
31 to 40 miies one way to work each day (Table 22). The local workers
commuted an average of 36.4 miles per day and the nonlocal workers 34.9
miles. Over 76 percent of the Tocal workers and 75.0 percent of the
" nonlocal workers commuted in car pools and most of the rest commuted in
private automobiles.
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TABLE 21. PRESENT JOB CLASSIFICATION OF LOCAL AND NONLOCAL COAL INDUSTRY
EMPLOYEES, ROCK SPRINGS, WYOMING, 1576 .

: , Local Nonlocal
Present Job Classifications ~ Number  Percent Number Percent

Control and Auxiliary Operators 17 15.0 31 24.2
Dragline or Shovel Operators 13 11.5 7 5.5
General Laborers 1 9.7 8 6.3
Mechanics, Welders, Carpenters 18 15.9 20 15.6
Electricians, Engineers, and Boiler

Attendants - 8 7.1 9 7.0
Managers and Foremen 5 4.4 11 8.6
Dozer Operators and Equipment Operators 29 25.7 27 21.1
Driller or Shooter 6 5.3 .9 7.0
Miscellaneous : _ 6 5.3 6 4.7
TOTAL - 113 100.0 128
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TABLE 22. DISTANCE TRAVELED TO WORK BY LOCAL AND NONLOCAL COAL INDUSTRY
EMPLOYEES, ROCK SPRINGS, WYOMING, 1976

Local ' Nonlocal
Distance Traveled Number Percent Number Percent
1-10 Miles 0 0.0 5 3.9
11-20 Miles 0 0.0 0 0.0
21-30 Miles 13 11.5 11 8.6
31-40 Miles 92 81.4 104 81.3
41-60 Miles 5 4.4 8 6.3
Over 61 Miles 2 1.8 0 0.0
No Answer _ 1 0.9 _0 0.0
TOTAL 13 - 100.0 128 100.0

Residential Patterns _
Since the Jim Bridger Power Plant is a mine-mouth operation, the
mine and plant employees were grouped together for discussion of residential

patterns. Most of both the local and nonlocal employees--82.3 percent and
86.7 percent, respectively--Tived in Rock Springs which is located 37 miles
from the Jim Bridger site (Table 23). However, Rock- Springs 1is the only
community with over 300 residents within 50 miles of the site. The

location of p1ant and mine and surrounding communities are shown in Figure 3.
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Figure 3. Location of Jim Bridger Power Plant and Coal Mine, Sweetwater County, Wyoming, 1976
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TABLE 23. PLACE OF RESIDENCE OF COAL INDUSTRY OPERATING. EMPLOYEES'FOR
TOTAL, LOCAL, AND NONLOCAL WORKERS, JIM BRIDGER PLANT AND MINE, ROCK
SPRINGS, WYOMING, 1976

Miles :
. From 1970 Total Local Nonlocal
City Site Population -Number Percent Number Percent Number - Percent
Rock Springs 37 12,000 204 84.6 93 82.3 1 86.7
Superior 23 197 14 5.8 10 8.8 4 3.1
Green River 53 4,196 8 3.3 4 3.5 4 3.1
Reliance 40 300 7 2.9 4 3.5 3 2.3
Pt. of Rocks 8 35 3 1.2 0 0.0 3 2.3
Wamsatter 50 139 2 0.8 0 0.0 2 1.6
Eden 73 220 2 0.8 2 1.8 0 0.0
~Bridger Hts. 50 50 1 0.4 0 0.0 1 0.8
TOTAL : 241 100.0 113 100.0 128 100.0

Profile of Glenrock, Wyoming, Work Force

Sixty of the 155 employees at the Dave Johnson Power Plant and Mine
at Glenrock were nonlocal workers. The local operating workers averaged
34.9 years of age and the nonlocal workers 35.1 years of age. Almost 79
percent of the local and 85.0 percent of the nonlocal workers were married
(Table 24).

TABLE 24. MARITAL STATUS OF LOCAL AND NONLOCAL COAL INDUSTRY EMPLOYEES,
GLENROCK, WYOMING, 1976

Local Nonlocal
Marital Status Number Percent Number Percent
Married 74 78.7 5] 85.0
Single 14 14.9 7 11.7
Widowed or Divorced 6 6.4 1 1.7
No Answer 0 _0.0 1 1.7
TOTAL 94 100.0 0

60 100.

The 1oca1 workers had_én average of 1.45 children per worker and the
nonlocals 1.70 children per worker. A1l but one local and two nonlocal
married workers had their families 1iving with them in their present community.
Married workers had an average family size of 3.86 for the local workers,
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compared to 4.04 for the nonlocal emp]oyees.13 Wyoming was the birthplace
of 52.1 percent of the local and 30.0 percent of the nonlocal workers.
Another 17 percent of the Tocal and 26.7 percent of the nonlocal workers
were born in one of the surrounding states. Over 55 percent of the local
workers resided in a community of over 10,000 population, while only 20.0
percent of the nonlocal workers lived in a community of that size (Table

25). Another 40.4 percent of the local workers lived in a community with

a population of 1,000 to 2,500, while 71.7 percent of the nonlocal workers
lived in a community of that size.

TABLE 25. CITY SIZE OF RESIDENCE OF LOCAL AND NONLOCAL COAL INDUSTRY
EMPLOYEES, GLENROCK, WYOMING, 1976

Local Nonlocal
City Size of Residence - Number Percent Number Percent
Farm 0 0.0 0 0.0
City Under 500 Population 1 1.1 0 0.0
City Between 500-1,000 Population 1 1.1 1 1.7
City Between 1,000-2,500 Pcpulation 38 40.4 43 71.7
City Between 2,500-5,000 Population 2 2.1 4 6.7
City Between 5,000-10,000 Population 0 0.0 0 0.0
City Over 10,000 Population 52 55.3 12 20.0
No Answer 0 0.0 0 0.0
TOTAL 94 100.0 60 100.0

Over 69 percent of the local and 70.0 percent of the nonlocal workers
owned a single family home, while 10.7 percent of the local and 13.4 percent
- of the nonlocal workers rented some type of housing (Table 26).

Both Tocal and nonlocal employees showed high levels of educational
attainment with 93.5 percent of the Tocal and 93.3 percent of the nonlocal
employees having completed high school (Table 27). Almost 40 percent of
the Tocal and 51.7 percent of the nonlocal workers had received formal
education beyond high school.

. The previous job category of local employees consiéted of 25.5 per-
cent office and management personnel, 22.3 percent,equipment operators,
and 19.1 percent general laborers (Table 28). Of the nonlocal workers;

]3Fami1y size consisted of married employees currently living with
their families, spouses, and children.
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18.3 percent had previously been employed as office and management person-
nel; 18.3 percent as mechanics, welders, and carpenters; 16.7 percent as
operating technicians; and 16.7 percent general laborers.

TABLE 26. PRESENT HOUSING OF LOCAL AND NONLOCAL COAL INDUSTRY EMPLOYEES,
GLENROCK, WYOMING, 1976 :

Local ‘ Nonlocal

Present Housing Number Percent ~  "Number . Percent ..
Own House 65 69.1 42 70.0
Own Mobile Home 14 14.9 8 13.3
Own Othera 5 5.3 0 0.0
Rent Apartment 6 6.4 1 1.7
Rent House - 3 3.2 7 11.7
Rent Mobile Home 1 1.1 0 0.0
Rent Other 0 0.0 0 0.0
No Answer 0 0.0 2 3.3

0.0 60 100.0

TOTAL 94 - 100.

Qugwn other" category includes condominiums, duplexes, and fourplexes.

TABLE 27. YEARS OF FORMAL EDUCATION OF LOCAL AND NONLOCAL COAL INDUSTRY
EMPLOYEES, GLENROCK, WYOMING, 1976

Local Nonlocal

Years of Formal Education Number Percent Number Percent
8 Years or Less. 1 1.1 1 1.7
9-11 Years 4 4.3 1 1.7
12 Years : 51 54.3: 25 41.7
13-14 Years 34 36.2 24 40.0
16 or More Years : 3 3.2 7 11.7
No Answer 1 1.1 2 3.3
TOTAL 94 100.0 60 100.0

The local operating employees had worked an average of 45.3 months
and the nonlocal workers 41.0 months for their previous employer. Over
87 percent of the local workers and 55.0 percent of the nonlocal employees'
previous job location was Wyoming.

The Tocal operating workers had worked an average of 62.4 months and
the nonlocal workers 88.2 months for their present employer. Almost 64
percent of the local and 71.7 percent of the nonlocal workers had held
more than one position with their preSent company. The IOCallwquers had
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averaged 2.8 positions and the nonlocal workers 2.9 positions with their
present company. The local workers. earned an average of $7.31 per hour

and the nonlocal workers $8.18 per hour (Table 29). The nonlocal workers
were consistenﬁ]y in higher earning categories than local workers with 28.3
percent of the nonlocal workers earning over $9.00 an hour.

TABLE 28. PREVIOUS JOB CLASSIFICATION OF LOCAL AND NONLOCAL COAL INDUSTRY
EMPLOYEES, GLENROCK, WYOMING, 1976

Local Nonlocal

Job Classifications Number  Percent  Number . Percent
General Laborer 18 19.1 10 16.7
Electricians and Engineers 6 6.4 4 7.7
Office and Management Personnel 24 25.5 11 18.3
Mechanics, Welders, and Carpenters 18 19.1 11 18.3
Equipment Operators 21 22.3 9 15.0
Operating Technicians 3 3.2 10 16.7
Miscellaneous 3 3.2 3 5.0
No Answer 1 1.1 2 3.3
- TOTAL 94 100.0 60 100.0

TABLE 29. HOURLY EARNINGS OF LOCAL AND NONLOCAL COAL INDUSTRY EMPLOYEES,
GLENROCK, WYOMING, 1976 '

: Local Nonlocal
Hourly Rate Number Percent Number. - Percent
- $0-$4.99 7 7.4 1 1.7
$5.00-%$5.99 5 5.3 1 1.7
$6.00-$6.99 23 24.5 8 13.3
- $7.00-%7.99 23 24.5 8 13.3
$8.00-$8.99 28 29.8 23 38.3
Over $9.00 7 7.4 17 28.3
No Answer 1 1.1 2 3.3
TOTAL 94 100.0 60 100.0

i

Almost 28 percent of the local workers were dozer or equipment
operators; 19.1 percent mechanics, welders, and carpenters; and 18.1 percent
control and auxiliary operators (Table 30). Over 28 percent of the
nonlocal workers were control and auxiliary operators, while 25 percent
were mechanics, welders, and cakpenters.
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TABLE 30. PRESENT JOB CLASSIFICATION OF LOCAL AND NONLOCAL "COAL INDUSTRY
EMPLOYEES GLENROCK, WYOMING, 1976

. ‘ ' - Local Nonlocal
Present Job Classifications Number Percent Number  Percent

Control and Auxiliary Operator 17 18.1 17 28.3
Dragline or Shovel Operator 5 5.3 4 6.7
General Laborer v 9 9.6 3 5.0
Mechanics, Welders, Carpenters 18 19.1 15 25.0
Electricians, Engineers, and

Boiler Attendants 5 5.3 9 15.0
Managers and Foremen 4 4.3 4 6.7
Dozer Operators and : - S

Equipment Operators 26 27.7 6 10.0
Driller or Shooter 3 3.2 0 0.0
Miscellaneous 1 7.4 2 3.3
TOTAL 60 100.0

O
I
—
=
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The local workers commuted considerably longer distances than the
‘nonlocal workers. Almost 60 percent of the local workers commuted from
21 to 40 miles to work, while only 31.6 percent of the nonlocal workers
commuted within that range (Table 31). The local workers commuted an
average of 21.9 miles per day (one way) and the nonlocal workers 14.1 miles
to work. Almost 60 percent of the local and 40 percent of the nonlocal
workers traveled to work in car pools. This may indicate that since local
workers travel farther to work they tend to travel together in order to
minimize travel expenses. ) '

-TABLE 31. DISTANCE TRAVELED TO WORK BY LOCAL AND NONLOCAL COAL INDUSTRY -
EMPLOYEES, GLENROCK, WYOMING, 1976

‘Local Nonlocal
Distance Traveled Number Percent Number Percent
1-10 Miles 33 35.1 37 61.7
11-20 Miles 4 4.3 q 6.7
21-30 Miles 30 31.9 14 23.3
31-40 Miles ' 26 27.7 5 8.3
41-60 Miles 1 1.1 0 0.0
Over 61 Miles 0 0.0 0 0.0
No Answer 0 0.0 0 0.0

|.
|

TOTAL ‘ 94 -100.
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Residential Patterns .

The Dave Johnson Mine that fuels the power plant is located approxi-
mately 14 miles north of the Dave Johnson Power Plant. Therefore, the -
residential patterns are discussed separately. The Glenrock area is
somewhat different from the Rock Springs area in that there are several
possible choices of residence. Over 72 percent of the nonlocal power
plant emp]dyees lived in Glenrock, while only 41.7 percent of the local
workers lived there (Table 32). The nonlocal employees tended to live »
close to their place of employment with only 19.1 commuting the 30 miles
to Casper, while 51.7 percent of the local workers lived in Casper.

TABLE 32. PLACE OF RESIDENCE OF COALfINDUSTRY OPERATING EMPLOYEES FOR
TOTAL, LOCAL, AND NONLOCAL WORKERS, DAVE JOHNSON PLANT, GLENROCK,
WYOMING, 1976

Miles
From 1970 Total ' Local Nonlocal
City Site Population Number Percent Number Percent Number Percent

Casper 26 39,500 40 37.0 31 51.7 9 19.1
‘Glenrock 7 1,515 60 55.6 25 41.7 34 72.3
Douglas 20 2,677 4 3.7 1. 1.7 3 6.4
Evansville 22 832 2 1.9 1 1.7 1 2.1
Shawnee 51 25 1 0.9 1 1.7 0 0.0
Mills: 30 1,593 1 0.9 1. 1.7 0 0.0
TOTAL 108 100.0 60 100.0 47 100.0

Employees at the Dave Johnson Mine showed the same residential pre-
ferences as power plant employees. Nine of the 13 nonlocal workers settled
in Glenrock with 21 of the 34 Tocal workers (61.8 percent) residing in
Casper (Table 33). The locations of plant, mine, and surrounding communities
are shown in Figure 4.

TABLE 33. PLACE OF RESIDENCE OF COAL INDUSTRY OPERATING EMPLOYEES FOR TOTAL,
LOCAL, AND NONLOCAL WORKERS, DAVE JOHNSON MINE, GLENROCK, WYOMING, 1976

Miles
From 1970 Total Local Nonlocal
City Site Population Number Percent Number Percent Number Percent

Casper 38 39,500 24 51.1 21 61.8 3 23.1
Glenrock 18 1,515 20 42.6 11 32.4 9 69.2
Douglas 24 2,677 2 4.3 1 2.9 1 7.7
Mills 0 - 1,593 1 2.1 1 2.9 0 0.0
TOTAL | 47  100.0 34 100.0 13 100.0
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Profile of Decker Coal Mine Work Force

- Workers at Decker Coal Company's Decker Mine were surveyed in 1975.
Decker Coal Company is a subsidiary of Peter Kiewit and Sons. The question-
naire was designed and administered by Decker Coal Company officials
(Appendix D)-and was subtantially different from the instrument used at
the other sites, but since many of the questions were the same, data from
the Decker surveys were used.

Eighty-one of the 116 Decker employees who answered the question-
naire were local workers. Almost 93 percent of the local and 97.1 percent
of the nonlocal workers were male. Over 38 percent of the local and 48.6
percent of the nonlocal employees were between the ages of 26 and 35 (Table
34). Eighty-four percent of the local and 91.4 percent of the nonlocal
workers were married (Table 35). Average family size was 3.22 for local
and 3.20 for nonlocal workers.

TABLE 34. AGE CATEGORY OF LOCAL AND NONLOCAL COAL INDUSTRY EMPLOYEES,
DECKER COAL MINE, DECKER, MONTANA, 1975

Local Nonlocal
Age Category Number Percent Number Percent
18-25 17 21.0 7 20.0
26-35 31 38.3 17 48.6
36-45 13 16.0 3 8.6
Over 45 _gg 24.7 8 22.9
0.0

TOTAL 81 100.0 35 100.

SOURCE : Survey conducted by Decker Coal Company officials.

TABLE 35. MARITAL STATUS OF LOCAL AND NONLOCAL COAL INDUSTRY EMPLOYEES,
DECKER COAL MINE, DECKER, MONTANA, 1975

' Local .. Nonlocal
Marital Status Number Percent Number Percent
Married | 68 84.0 32 91.4
Single 10 _ 12.3 3 8.6
Divorced : 3 3.7 0 0.0
No Answer 0 0.0 0 _ 0.0
TOTAL 81 100.0 '35 ©100.0

SOURCE:  Survey conducted by Decker Coal Company bfficials.
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Nonlocal workers had been employed Tonger with Peter Kiewit and
Sons than local workers. Almost 31 percent of the local workers and
17.1 percent of the nonlocal workers had been employed with the company
from one to two years, while 21.0 percent of the local and 31.4 percent of
the non]ocal'workers had been employed with Peter Kiewit and Sons for over
five years (Table 36).

TABLE 36. LENGTH OF EMPLOYMENT OF LOCAL AND NONLbCAL COAL INDUSTRY
EMPLOYEES, DECKER COAL MINE, DECKER, MONTANA, 1975

Loééi.ﬁw - H anTocai

Length of Employment Number Percent Number Percent
0-6 Months 8 9.9 4 11.4
6-12 Months 14 17.3 4 11.4
1-2 Years 25 30.9 6 17.1
2-5 Years 14 17.3 10 28.6
Over 5 Years 17 21.0 11 31.4
No Answer 3 3.7 0 0.0
TOTAL 81 100.0 35 100.0

SOURCE: Survey conducted by Decker Coal Company officials.

Two-thirds of the local WOrkers, but only 25.7 percent of the nonlocal
workers, were born in either Montana or Wyoming. Over 50 percent of the
local and 31.4 percent of the nonlocal employees owned a home, another 16
percent of the local and 31.4 percent of the nonlocal workers owned a
mobile home(Table 37). Forty-two percent of the local workers and 31.4
percent of the nonlocal workers had 12 years of education, while 33.3
percent of the local and 40.0 percent of the non]ocaT workers had 13 or
more years of education {Table 38). Over 17 percent of the local and 14.3
percent of the nonlocal workers had vocational or technical training. The
local employees earned an average of $317 a week while the nonlocal
employees' weekly earnings were $310.

Residential Patterns o

The Decker Coal Mine is located in an area having characteristics
similar to the Jim Bridger Plant and Mine area. Only one cominunity,
Sheridan, has a popuYation of over 300 people within 30 miles of the site.
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As a result 76.5 percent of the local and 74.3 percent of the nonlocal
workers Tlived in Sheridan, which is approximately 23 miles from the mine
(Table 39). Almost 14 percent of the local and 17.1 percent of the nonlocal
workers 1ive in the rural areas of Montana and their residential location
could not be more clearly specified from the questionnaire data. The
location of the mine and surrounding cities are shown in Figure 5.

TABLE 37. PRESENT HOUSING OF LOCAL AND NONLOCAL COAL INDUSTRY EMPLOYEES,
DECKER COAL MINE, DECKER, MONTANA, 1975

Local : Nonlocal
Present Housing Number Percent Number Percent
Own House 41 50.6 11 31.4
Own Mobile Home 13 16.0 11 31.4
Own Other 3. 3.7 0 0.0
Rent Apartment 6 7.4 7 20.0
Rent Home 15 18.5 4 11.4
Rent Mobile Home 1 1.2 1 2.9
Rent Other 1 1.2 1 2.9
No Answer 1 1.2 0 0.0
TOTAL 81 100.0 35 100.0

SOURCE: Survey conducted by Decker Coal Company officials.

TABLE 38. LAST YEAR OF EDUCATION OF LOCAL AND NONLOCAL COAL INDUSTRY
EMPLOYEES, DECKER COAL MINE, DECKER, MONTANA, 1975

. Local Nonlocal

Last Year Completed Number Percent Number =~ Percent

8th Grade 6 7.4 5 14.3
12th Grade 34 42.0 11 31.4
2 Years College 15 18.5 8 22.9
4 Years College 9 11.1 6 17.1
Over 4 Years College 3 3.7 0 0.0
Vocational and Technical School - 14 17.3 5 14.3
0.0 35 100.0

TOTAL 81 100.

SOURCE: Survey conducted by Decker Coal Company officials.
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TABLE 39. PLACE OF RESIDENCE OF COAL INDUSTRY EMPLOYEES FOR TOTAL, LOCAL,
AND NONLOCAL WORKERS, DECKER COAL MINE, DECKER, MONTANA, 1975

‘Miles : )
: From 1970 Total Local Nonlocal
City Site Population Number Percent Number Percent Number Percent
Sheridan 23 10,900 88 75.9 62 76.5 26 74.3
Acme - 15 - 100 4 3.4 2 2.5 2 5.7
Story : 32 400 3 2.6 3 3.7 0 0.0
Ranchester 25 208 2 1.7 1 1.2 1 2.9
Dayton - 31 396 2 1.7 2 2.5 0 0.0
Rural Montana 7 14.7 - 11 13.6 6 17.1
TOTAL 116 100.0 81 100.0 35 100.0

SQURCE: - Survey conducted by Decker Coal Company officials.

Model Deve]gpment‘

This section presents the conceptual framework of the two models
developed in this study. The models were used to address two major questions:
1) how many local workers will each community supply to a project site; and

2) once the number of nonlocal workers is known, where will they settle?
Local workers consist of those who would be willing to leave their present

employment for work at the project site. Because of the coal industry's
high wages, it was hypothesized that many local workers would be willing
to commute moderate distances to a project site. ‘

Local Labor Supp?y Model

The 16ca1 Tabor supply mode]lis designed to estimate the number of
Tocal workers that will be supplied by local communities to work on a given
project. A local worker was defined as an employee who did not change his
location of residence to work at the project site. An employee who changed
his location of residence to work at the project site was classified as
a nonlocal worker. The objective in developing the local labor supply
model was to determine whether variation in the number of local workers
from project to project can be explained by the characteristics of the
projects and the communities surrounding them. ‘

A review of studies on.local labor markets indicated that the following
variables may be important: community population, distance from residence
to work, project size, number of emp]oyees at other projects in the area,
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population of an area, the number of underemployed workers, and the current
wage level in the area (Dobbs and Kiner, 1974; Lonsdale, 1966; Clemente

and Summers, 1973). Population is important as a measure of the size of
the work force that would potentially be available for hire. The
hypothesis is that the larger the population of a community, the more -
Tocal workers will be hired from the community to work on a project.

Review of previous studies indicated that most individuals consider
commuting to be an undesirable task. This indicates an inverse relation-
ship exists between the number of local workers and the distance they live
from the project site. The farther a community is from a project site,
the fewer local workers that community would be expected to supply to the
project. ‘

Project size is an important variable if the local labor supply model
is to be applied to a variety of projects. This variable standardizes the
model for both large and small projects. One would hypothesize a positive
relationship between project size and number of local workers supplied by
a community. The larger the project size the greater the number of local
workers that a community will potentially supply because of increased job
opportunities.

The number of workers employed at other energy related projects in
the area will affect the number of local workers supplied by a community.
The hypothesis is that the more projects there are in an area, the fewer
workers a Iocal-community will supply to a given project because local
workers will have more than one project site for possible employment. There-
fore, a negative relationship is expected to exist between the number of
workers employed at area projects and the number of Tocal workers each
'community will supply to a given project.

The population of other commuhities in a commufing,region is
hypothesized to have a negative relationship with the number of local
workers suppiied. The more people in the area available for employment,
the fewer workers each community will supply because more competition
exists for available jobs.

- There is a substantial number of underemployed workers in many of
the western coal development areas. Many of these workers may have skills
required for coal industry employment. However, the amount of underemploy-
ment in an area is difficult to measure. One potential measure is the
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number of weeks worked in the past year. However, these data are not

available for the smaller communities in the coal development areas.

Another potential measure, and the one used in this study, is the current

area wage level. Current wage levels of coal industry employees are high

relative to wage levels of employees in other occupations in coal develop-
ment areas. The hypothesis is that the greater this difference in wages,
the more underemployment that exists and the more workers each community
will potentially supply. | '

The following hypotheses were deveioped to indicate the relation-
ships between variables:

Hypothesis 1: There is a positive relationship between the number of
local workers supplied by community i to project j (Lwij)
and the size of community i (POPi).

Hypothesis 2: There is an inverse relationship between the number of
lTocal workers supplied by community i to project j and the
distance between i and j (Dij)'

Hypothesis 3: There is a positive relationship between the number of
Tocal workers supplied by community i to project j and the
total number of workers on project j (EMP ).

Hypothesis 4: To the extent that workers from commun1ty i are a]reauy
employed on energy-related projects other than j (ZEMP}, Lwij
will be diminished.

Hypothesis 5: The Targer the total population of other communities (zPOP)
within the project's commuting region, the smaller wiil be
waJ This hypothes1s takes into account the poss1b111ty
that the number of jobs available to residents of a commun1ty
may be limited if there are large competing sources of supply
within the area. '

Hypothesis 6: There is an inverse relationship between the community's
wage level (WL ) and the number of workers that will be
supplied to a proaect (LN )

In summary, the model and the hypothes17ed re1at1onsh1ps are as follows:

Lwij =a, + a]POP + aZD + a3EMP + a4ZEMP + aszPOP + a6WL

Where: a,, a4 ag; and ag are expected to be negative; and ays
and ag are exptected to be positive.

Where: Lw.ij = the number of local workers supplied by community i
to projéct J
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~POPi = the population of community i

Dij = the distance between community i and project j

EMPj = the number of emplpyees at project j

ZEMP = the total number of employment at other energy related
projects in the area |

ZPOP = the total population of other communities in the area

WL_i = the wage level of community i .

Observations for testing the model consisted of those communities
with local workers working on a project or plant site. Special census data
were available for only a few communities. Thus to be consistent, the
1970 census of population was used in measuring POPi. The number of
employees working on a project at the time it was surveyed provided the
estimate of EMPj. Distance (Dij) was the calculated road mileage between
the community and project sites, determined by using mileages from state
highway maps. The population of other communities in the region (ZPOP)
consisted of the sum of the population of communities within the commuting
% The total number of workers employed at
other projects (ZEMP) consisted of the number of employees working at all
energy-related project sites within the commuting region. Most communities

region of a project or plant.

had relatively small populations and data on current wage levels by
community were not available. County estimates of wages and salaries in
1974 were divided by wage and salary employment which was available from
the Bureau of Economic Analysis, U.S. Department of Commerce, to provide
an estimate of wage levels for each county. Every community in a county
- was assigned the same wage level.

Ordinary least squares was used to estimate coefficients of the
regional model and also for models for each of the éreas, except the Decker
area, where there were not sufficient data for computation.

: ]4The commuting region 1nc1udes all communities from wh1ch it would
be reasonable to commute daily to the place of emp10yment For this study,
the commuting region was confined to 40 miles.
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Regional Model

Data from all operatlng s1tes provided 54 observations on Lw
The empirical results are shown below with the calculated t-ratios 1n

pa\r‘entheses.]5
LW, = 1.2630 + .0020 POP, + .1551 EMP. - .6324 D.. - .0007 ZPOP +
J - (4.93) (3.17) 9 (-2.60)"  (-.93)
.0028 ZEMP + .0010 WL, F Value = 6.24
(.40) (.38)

The coefficient of determination (R ) is the amount of total variation
in Lw that can be explained by the equation. The coefficient of
determ1nat1on was .443. In other words the equation accounted for 44.3
percent of the variation of Lwij. The coefficients on POPi, EMPj, and
Dij are significant at the .95 level, while the other independent variables
were not significant. The hypothesized relationships exist for the signifi-
cant variables in the equation. The best equation including only significant
variables was: |

LW, = 7.2600 + .0018 POP, + .1204 EMP. - .5479 D, )
Y (4.66) 1 (2.87) 3  (oo.57yid Fvalue=T1.21

This equation had an R2 of 402 and explained almost as much of the variation
1n Lw i as the total model.

North Dakota Model
Data from the North Dakota operating sites provided 28 observations

on Lwij. The results of the North Dakota model are shown below with the
16

t-values in parentheses.

LW, ; = -7.5142 + 0014 POP, + .2401 EMP, - .5835 D, - .0002 ZPOP -
J | (1.01) (.86) I (-2.48)" (-.17)
.0072 SEMP + .0019 WL, v _
( 29) ( 98) F VaTue = 2.]5

The coefficient of determination is .380 for the equation. However,
the only variable that is significant at the .95 Tevel is Dij' In order to
obtain a better equation, the stepwise regression procedure was used. The
best equation with all coefficients s1gn1f1cant to the 80 level is as
fo]]ows

LW;5 = 2.6049 + .0014 POP, + .2735 EMP. - .6446 D.. F Value = 4.26
| . 35) (1.67) 3 {-3.02)"3

15w1th 47 degrees of freedom, the nu11 hypothes1s that b=0 can be
rejected at the 95 percent Tevel when t<|2.021].

16W1th 21 degrees of freedom, the null hypothesis that b=0 can be
rejected at the 95 percent level when t<|2.080].
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This equation had a coefficient of determination of .348. The hypothesized
relationships exist for these three variables.

Glenrock Model
Data from the Dave Johnson Plant and Mine provided ten observations
on Lwij. Admittedly, this is a small number of observations; however,

this is not a result of limited data but rather a result of limited com-
munities in the-area. Because the plant and mine are located within a
few miles, two variables (EMPj and IEMP) did not have any variation and
were not included in the model. The results of the Glenrock model are
shown be]ow:17

LW, 5 = 183.5720 + .0014 POP, - .6968 D, - .0012 ZPOP - 0111 WL,
(4.06) (-1.75)"9  (-.11)- (-.50)

f Value = 5.61
The coefficient of determination is .818 for the equation. The
hypothesized relationships hold for each of the variables. Caution is
advised as only ten observations existed for testing of the model.

Rock Springs Model .

Data from the Jim Bridger Plant and Mine provided nine observations
on Lwij. Again, this was not a problem of limited data but rather a result
of only a few communities within the commuting area. Also, three variables
(TEMP, IPOP, and NLi) did not have any variation in the Rock Springs area
and were not included in the model. The result of the Rock Springs model
is shown be]aw:]8

LW; . = 79.4188 + .0048 POP, - .3876 EMP. - .3640 D 5
1 (6.46) (-1.07) ¥ (-1.51)™  F value = 14.91

The coefficient of determinatioh is .899 for the equation. Again, the
results are based on only nine observations and, therefore, caution is

advised when interpreting them.

Summary of the Models
While it is obvious that much of the variance in the regional and
North Dakota models is unexplained, the equations represent a start toward

17W1'th five degrees of freedom, the null hypothesis that b=0 can be
rejected at the 95 percent level when t<|2.571].

18N1'th five degrees of freedom, the null hypothesis that b=0 can be
rejected at the 95 percent level when t<|2.571].
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determining which variables are important in estimating the supply of
local workers to a major operating site. The Glenrock and Rock Springs
models explain much more of the variation in Lwij than the others, but
the models are based on so few observations that caution is advised.

The hypothesized relationships existed for all significant variables in
each model. The differences in the magnitude of the regression coefficients
indicate the importance of site specific information in estimating labor
supplies. Only two variables (POPi and Dij) p]ayed an important role in
each of the equations. While these two variables seem most important

in determining the number of local workers supplied by a community to a
project, the remaining variables should not be overlooked in a regional
labor supply model. A summary of the models is included in Table 40.

Residential Prediction Model

Once an estimate of the number of local workers expected on a project
has been made, the next step is to determine the number of nonlocal workers
required and where the workers will choose to 1ive. Many studies have
attempted to establish models of residential prediction for metropolitan
or urban areas, but few studies have examined residential prediction in
rural areas {Lonsdale, 1966 ; 01d West, 1975).

The residential prediction model presented in this report represents
an attempt to predict the community in which the new workers will choose
to live within the commuting region. There are two components to be
considered: 1) the number of nonlocal workers that will actually settle
in a community (NLi); and 2) the estimation of the attractiveness of
that community (Ai)' The model is based on the premise that the relative
attractiveness of a community can be measured by the. number of nonlocal
workers on a given project that settle in a community.

Specifically:
NL; = [Ag-] L
Where: NLi = the number of nonlocal workers settling in community i
Ai = the attractiveness of community i
A = the sum of Ai over all the communities in the commuting
region
TNL - = the total number of nonlocal workers that are requi red

on a project



TABLE 40. SUMMARY OF REGRESSION COEFFICIENTS.FOR THE LOCAL LABOR SUPPLY MODEL

' Variables n
" Area Intercept POP 5 EMPJ. i ~POP ZEMP WL Observations R"
North Dakota - 7.5142 .0014 .2401 - .5835 .0002 -.0072 .0019 28 .380
~ ' (1.01) (.86) (-2.48) (-.17) (-.29) (.98)
Glenrock 183.5720 .0014 - .6968 -.0012 -.0111 10 .818
(4.06) (=1.75) (-.11) (-.50)
Rock Springs 79.4188 .0048 .3876 .3640 9 .899
: - (6.46) (-1.07) (-1.51)
'TOTAL 1.2630 0020 L1551 - .6324 . 0007 .0028 .0010 54 .443
: (4.93) (3.17) (-2.60) (-.93) (.40) (.38) :

avv-
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The population of a community is an important factor in estimating
the attractiveness of a community (Ai) in a residential choice model.
Anderson concluded that population appears to be the basic quantitative
measure of a city's services and size of potential labor force and that
other factors may modify the influence of population but will not negate
1t.]9 The larger a community's population, the more services it has to
offer and the more attractive that community is as a place to 11've.20
A positive relationship was hypothesized befweenfavcommunityfs population
and the number of nonlocal workers that will reside in that community.

‘ The distance the community is located from the project site is a
key factor in the model for the same reasons given for the local labor
supply model. A negative relationship was hypothesized between distance
and the number of nonlocal workers that reside in a community.

The distance a community is located from the regional trade center
would seem to be importaht for this study area.21 Since many of the project
sites are located long distances from trade centers, it was hypothesized
that the worker will try to maximize utility by choosing a location that

‘allows him to be within commuting distance of both his place of work and
the regional trade center. This locational choice would allow him to mini-
mize both his and his family's travel time.

9 .

Anderson, Theodore R., "Intermetropolitan Migration: A Comparison
of the Hypotheses of Zipf and Stouffer," American Sociological Review, Vol.
20, 1955, pp. 287-291. '

20

At higher population Tevels this relationship may not hold true.

21A trade center was defined by Borchert and Adams as having nine
or more of the following retail functions: :

(1) Photographic Studio (8) Music Store

(2) Sporting Goods (9) Children's Wear

(3) Family Shoe Store (10) Heating and Plumbing Equipment
(4) Florist (11) Antique or Second-hand Store
(5) Radio and TV Store (12) Stationery

(6) Tires, Batteries, and Accessories (13) Women's Accessories

(7) Paint, Glass, and Wallpaper (14) Camera Shop

or, $11 million annually in retail sales and at least six of the above
retail functions. For further information, see Borchert, John R., and
Russell B. Adams, Trade Centers and Trade Areas of the Upper Midwest,
Upper Midwest Economic Study, Urban Report Number 3, September, 1963.
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Summarizing, the attractiveness of an individual community can be
stated as:22
A POP,i

i~ pBiBt
DlJD1t

Where: A; = the attractiveness of the ith community

POPi = population of community i

D.

distance between community i and project j

iJ
B. = commuting distance elasticity which measures the
J responsiveness of nonlocal workers to distance from
the project site
Dit = distance between community i and the nearest regional
trade ‘center (t)
Bt = trade center distance elasticity which measures the

responsiveness of nonlocal workers to distance from the
regional trade center

The model assumes that the attractiveness of the ith community as a
place of residence for nonlocal workers from the jth project is related
to the size of the community (POPi), the distance separating the community
and the project (Dij)’ and the distance separating the community from the
regional trade center (Dit)‘

The assumption is that the number of nonlocal residents who reside
in community X (NLX) compared to the number that reside in community Y (NLY)
is a reflection of the attractiveness of community X (AX) relative to
community Y (AY)‘ Specifically: ‘

BJ pBt
ﬁkﬁ.: 55. o NLX POPX/D Dy
NLY AY NLY POPY/DYJ Yt

Ordinary least squares can be used to estimate the distance elasticities
(Bj and Bt) once the above equation is made linear through use of logarithmic
transformations. For example:

—1ogD ) Bt(]ogD -logD_

ToghL - ToghL = (1ogPOP -1ogPOP )-Bj(1ogD, yt)

xJ

22Because of the problem created when D1t =0 (i.e., the community is
-the trade center) or Dij;=0 (i.e., the project is located in the community),
an arbitrary distance o% one mile is assigned to this situation.
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The model can also be specified using only POP and Dij as detekminants
of community attractiveness. This relationship can be measured for any
pair of communities x and y as shown below:

NLx _ Pop_ /DB

, z X' “xJj

Bj
POP /D"
NLy 0 y/ Vi

Observations consisted of every possible pair of communities within
the commuting region of a project or site. The 1970 U.S. Census of
Population was used in measuring Popi;_Dij’ and Dit were measured by road
map mileage.

The validity of these models rests on the assumption that the relative

attractiveness of a community increases with its size and proximity to
the project site. The ability of communities to absorb new residents is
hypothesized to be a function of the size of the community.

Regional Model ~
Data from the 15 operating sites provided 71 observations for
estimating distance elasticity in the regional model. The regression

results for the model are shown below:

i

1,079y _.181
NLi POPi/Dij Dit

The coefficient of determination was .590 and the distance elasti-
city value of Dij and Dit had calculated t values of 8.08 and -1.61,
respectively. The distance elasticity value on Dit is significant at the
.80 level. The model was also tested without Dit as a variable. The
results are as shown:

NLi _ POPi/D1j1-17°

1,079n _.,181
NL. i Popi/Dij Dit

| NLi POPT-/DU.I-170 o
The coefficient of determination was .574 and the distance elasticity value
of 1.170 was significant at the 99 percent level with a t-value of 9.64.
This model explains almost as much of the variance as the model with Dit'

Thus, one could conclude that for the regional mo&ei,»D%t does not play a
major role in determination of residential choice.
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North Dakota Model
Data from eight North Dakota operating sites provided 21 observations
to estimate Bj and Bt for North Dakota. The regression results are shown

below:
,619 -1,100
NLi ) P0P1./Dij Dit

- L619p. =1,100
NLi Popi/Dij D_it

The coefficient of determination was .648 with the estimates of distance
elasticity on Dij and Dit significant at the 99 percent level with t-values
of 2.56 and -3.47, respectively. The results of the model with Dit excluded
are as follows:

.898
Ny POP,/D,

NL; Popi/ni\]."“98 |
The coefficient of determination was .422 and the distance elasticity. value
of .998 was significant at the 99 percent level with a t-value of 3.72.
For the North Dakota model, the model with Dit as a variable explained
much more of the variance than the other model. This is expected since
there are several communities within commuting distance of each site SO
that a worker can choose a place of residence that is close to both his
place of employment and a regional tfade center.

Glenrock Model

Data from the Dave Johnson Plant and Mine provided nine observations
to estimate distance elasticities for the Glenrock model. The results
from estimating the model are shown below:

; 1.351, =-.851
NLj ;i POPi/Dij | Dit

o 1.351_ ~.851
Ny POP3/Dy; it |
The coefficient of determination is .859 with both Dij and Dit significant
at the 99 percent level with t-values of 4.22 and -4.15, respectively. The

results of the model without Dit are as follows:

D

1,403
NL_i ) Popi/Dij

: 1,403
NLi Popi/Dij

The coefficient of determination is .453 with the distance elasticity
coefficient of 1.403 significant at the 95 percent level with a t-value
of 2.41. For the Glenrock model; the model with Dit explained much more
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of the variance than the other model. Therefore, one can conclude that
Dit was a significant factor in determination of a worker's residential

choice in the Glenrock area.

Rock Springs Model :
Data from the Jim Bridger Plant and Mine provided 31 observations

for estimating g; and g¢. The results of the model are as shown:

1,179 427
| NLi ) Popi/Dij D,it

h 1,179 427
NLi Popi/Dij D_it

The coefficient of determination is .646 with both Dij and Dit significant
at the 99 percent level with t-values of 7.14 and 2.68, respectively. It
is important to note that Dit has a positive exponent, which differs from
the other models, where the exponent of Dit is negative. This follows,
since Rock Springs is the only community with a population of over 300
within 40 miles of the Jim Bridger Plant and Mine and also the area's trade
center. '

The results of the model without Dit are as follows;

1,022
NL_i } Popi/Dij

- 1,022
NLi Popi/Dij

_ The coefficient of determination is .554 with the distance e]astiéity
coefficient of 1.022 being significant at the 99 percent level with a t-
value of 6.01

Summary of the Residential Prediction Models
It is obvious that the quantitative magnitude of the parameters of
the residential prediction model vary considerably from area to area. This
would indicate that area-specific characteristics, such as adequate housing,
community services, etc., have to be taken into account in predicting
where nonlocal operating workers will choose to settle. B
Estimates of other residential prediction models were made to try
to improve reliability. For example, various equations with different
combinations of variables were estimated:

2 2 |

NLy, = F(POPi, Dij’ D

i it?
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Where: NLi = nonlocal workers at community i
POPi = population of community i
Dij = distance between community i and‘project j
Dit = distance between community i ahd regionaT trade center t

Equations with POPZ, log POP, DZ; and log D were run to determine if some
relationship other than a linear one would improve .the reliabjlity of the -
model. Using the coefficient of determination as a criterion, the models
yielded results much inferior to the gravity model concept. A summary of

the residential models is included in Table 41 and Table 42.

TABLE 41. SUMMARY REGRESSION RESULTS FOR RESIDENTIAL PREDICTION MODEL
WITH B AND B,

Area Bj T-ratio By T-ratio  Observations R?
North Dakota .619 -2.56  -1.100 -3.41 21 .648
Glenrock 1.351 4.22 - .85] -4.15 9 .859
Rock Springs 1.179 7.14 427 2.68 31 .646

Total 1.079 8.08 - .181 -1.61 71 .590

TABLE 42. SUMMARY REGRESSION RESULTS FOR RESIDENTIAL PREDICTION MODEL
WITHOUT B4

Area Bj T-ratio Observations R2
North Dakota .998 3.72 21 422
Glenrock 1.403 2.41 9 .453
Rock Springs 1.022 6.01 31 .554
Total . 1.170 9.64

7T .574

Applicability of the Models

The best way to explain how the model might be used is through the
use of a hypothetical situation. Assume that employees are needed for a
power plant in an area where there are three communities of varying size
within a commuting area (Figure 6). Community C is also considered the
regional trade center. There are no other large projects within the
commuting region.
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Assuming that 200 workers will be required at the power plant, the
number of local workers that will be employed from the three communities
can be determined using the regional local labor supply model:

POP EMP D $POP  ZEMP WL
Lwa=1.26+.0020(3,000)+.1551(200)-.6324(20)-.0007(20,000)+.0028(200)+.0010(7,200)
wa= (2,000) | (200) (5) (20,000) (200) (7,000)
Lwc= - (15,000) (200) (40) (20,000) (200) - (9,000)

Lwa=19_ wa=27 Lwc=33
J {
‘/ﬂ\\ Community A
POPA = 3,000
&
E
Q
3 40 miles ' N Community C
Project ¢ — b pop, = 15,000
wy
2
E
L0
Community B

4 POPg = 2,000

Figure 6. Location of Communities Within Commuting Distance of a Power Plant |
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The total number of nonlocal workers required can then be determined
by subtracting the 1oca1 workers from the total needed at the power plant.
Thus (200)-(79) or 121 nonlocal workers will be required. Using the
régibna] residential prediction model, the residence of the nonlocal
workers scan be determined: ‘

A, = — 3,000 = 297.4
, -§ | 20l.0t9g07,181

A, = 000 = 771.9
51,01945 ,181
A 15,000 . = 349.7

c 401.0%9]’5181

Summing the A's and using a ratio of each to the total, the following
allocation factors can be derived:
‘ Community A .2096
Community B .5440
Community C .2464
Multiplying allocation factors times the 121 nonlocal workers, 25
workers will reside in A, 66 in B, and 30 inC. ‘

Testing of the Residential Prediction Model
The estimates of distance elasticity were tested with actual settle-
ment patterns of the nonlocal workers at the Dave Johnson Power Plant and
the nonlocal employees at the three sites located near Stanton, North
Dakota. These two sites were chosen because they had several residential
choices for the nonlocal workers. The settlement patterns were tested
~using both regional models (with Di and without Dit} and the area models

- t
in each case. The models were only tested for communities of over 200

population within the commuting region. The commuting region was confined
to within 40 miles of the sites as most of the employees lived within
~ this radius.

The nonlocal employees at the Leland 01ds No. 1 Power Plant, United
Power's Stanton Plant and the Glenharold Mine were grouped together since
all were located near Stanton. The Stanton area is an area where there are
several community choices available to nonlocal workers. The North Dakota
model that included Dit as a variable had less absolute error than the
other models (Table 43). A comparison of actual and predicted settlement
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patterns with this model indicates that fewer workers settled in Stanton
and Beulah and more workers settled in Hazen and Washburn than predicted.
This may be a result of Stanton and Beulah not having an adequate supply
of housing and housing being available in Hazen and Washburn.

TABLE 43. ACTUAL AND PREDICTED RESIDENCES OF THE NONLOCAL WORKERS AT THE
STANTON PLANT, LELAND OLDS NO. 1, AND GLENHAROLD MINE, STANTON, NORTH
DAKOTA |

Predicted Nonlocal Workers Error

Regional ND Regional ND
Model Model - Actual - Model Model

With Without With Without Nonlocal With Without With Without

Community Dit Dit Dit Dit Workers Dit Dit Dit Dit
Stanton 5.9 6.4 3.5 5.8 2 3.9 4.4 1.5 3.8
Hazen 3.0 2.8 3.8 3.0 5 -2.0 -2.2 -1.2 -2.0
Beulah 2.1 1.9 3.6 2.0 1 1.1 .9 2.6 1.0
Center 1.3 1.4 .9 1.5 1 .3 .4 - .1 .5
Washburn 1.2 1.2 .9 1.3 5 -3.8 -3.8 -4.1 -3.7
Underwood .8 .7 1.0 .8 1 - .2 -.3 0 - .2
.Riverdale .7 .6 1.2 .6 0 .7 .6 1.2 .6
I Absolute , .
Errors o , 12.0- 12.6 10.7 11.8

Caution is advised when considering the predictive accuracy of the
models. There were only 15 nonlocal workers at the three sites, and the
lack of data may prevent accurate analysis.

Comparing the actual versus the predicted residences for workers at
the Dave Johnson Power Plant located near Glenrock indicates that again the
- area model or Glenrock model with Dit as a variable had the lowest
absolute errors (Table 44). However, it overestimated the number of
residents that would settle in Douglas. Again, the availability of

housing may have been a major factor in determining residential choice.

Comparison With 01d West's Community Choice Model

Mountain West Research used regression analysis simi]ar to that
employed in this study to estimate distance elasticity (Bj)'for construction

workers in a nine-state study area.23 The value of the distance elasticity

23Mountain West Research, Inc., op. cit. The study area included
North and South Dakota, Montana, Wyoming, Nebraska, Utah, Colorado,
Arizona, and New Mexico.
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coefficient (Bj) was .849 with the coefficient of determination .265 and n
the distance coefficient having a t-ratjo of 5.91.

‘ Comparison of these results with the results of the operating
residential prediction model in this study (Bj=1.098, coefficient of
determination=.500, t-value of 7.68) may indicate that construction workers
are willing to commute farther distances than operating workers. waever,
it should be noted that the samp1es were not homogeneous in all aspects..

TABLE 44. ACTUAL AND PREDICTED RESIDENCES OF THE NONLOCAL WORKERS FOR
THE DAVE JOHNSON POWER PLANT, GLENROCK, WYOMING

Predicted Nonlocal Workers Error
Regional Glenrock Regional. Glenrock
Model Model Actual Model Model

With Without With Without Nonlocal With Without With Without

Community Dit Dit Dit Dit Workers Dit Dit Dit | 'Dit
Glenrock 8.8 6.6 22.0 9.5 34 -25.2 -27.4 -12.0 -24.5
Casper 29.7 34.7 5.6 31.9 9 20.7 25.7 - 3.4 22.9
Douglas 6.2 3.7 18.2 3.8 3 3.2 .7 15.2 .8
Evansville .9 .8 .5 .8 1 -1 - .2 b= 02
Mills 1.4 1.2 .7 1.0 0 1.4 1.2 7 1.0
% Absolute :

Errors 50.6  55.2 31.8 49.4

Implications

The prospect of extensive development of Fort Union coal resources
has created considerable interest regarding the employment opportunities
that will be created and the potential for rapid population growth in
rural communities.

One of the objectives of this study was to determine the occupation,
education, locational origin, housing preferences, commuting patterns, and
other socioeconomic characteristics of operating work forces at electric
generating plants and coal mines in North Dakota, South Dakota, Montana,
and Wyoming. An understanding of these socioeconomic characteristics may
be valuable in helping state and local decision makers plan for expanded
coal development. .

Another objective of the study was to determine key factors
influencing the number of workers that are locally hired (i.e., population,
distance, underemployment or wage level, employees at a project, employees
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at other projects in the area, and the total population of the area) and
to develop a model to predict the local hire rate. While it is obvious
that much of the variance in the models remains unexplained, the equations
represent- a start in determining which variables are important in deter-
mining the supply of local workers to major operating sites.

Thevthifd objective was to determine key factors influencing the
residential choice of the nonlocal workers and to develop a model to pre-
dict settlement patterns of the nonlocal workers. Population, distance
to the project, and distance to the regional trade center were found to
be indicators of a community's attractiveness and were used in the model.
The results of the nonlocal models indicate that the magnitude of the
parameters varies considerably from area to area. This would indicate
that area-specific characteristics, such as adequate housing, community
services, etc., have to be taken into account in predicting residential
patterns of nonlocal workers. The projection of where the nonlocal workers
will settle is probably the most important determinant in assessment of
socioeconomic impacts. The number of new and additional services that
will be required is directly related to the number of new residents set-
tling in that community. Because of this importance the authors would
recommend that further study of socioeconomic impacts of coal development
be oriented toward the nonlocal workers. With expandéd development through-
out the study area, more nonlocal workers will be required. This will
require better'estimates of settlement and commuting patterns, housing
preferences, family composition, and other socioeconomic characteristics
associated with the nonlocal workers.
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Appendix Table



APPENDIX TABLEa'l. LENGTH OF RESIDENCE OF LOCAL AND NONLOCAL COAL INDUSTRY EMPLOYEES IN THEIR PRESENT COMMUNITY BY TYPE.OF HOUSING, NORTH
DAKQTA, 1974 : :

Less Than 1 Year 1-5 Years 6-10 Year 11-20 Years Over 20 Years Total
Percent Percent Percent Percent Percent Percent
: of Row of Row of Row of Row of Row of Row
Type of Housing Number . Total Number Total Number Total Number - Total Number Total Number Total
LOCAL ‘
Own House 0 0.0 3 2.1 25 17.9 19 13.6 93 66.4 140 74.1
Own Mobile Home 0 0.0 5 18.5 1 3.7 5 18.5 16 59.3 r27 14.3
Cwn Other 0 0.0 0 0.0 0 0.0 1 33.3 2 66.7 3 1.6
Rent Apartment 1 25.0 0 0.0 1 25.0 0 0.0 2 50.0 4 2.1
Rent House 0 0.0 1 7.1 6 42.9 2 14.3 5 35.7 14 7.4
Rent Mobile Home 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0 1 0.5
TOTAL 1 0.5 9 4.8 33 17.5 27 14.3 " 119 63.0 189 100.0
- NONLOCAL
Ovin House 5 33.3 - 10 66.7 0 0.0 0 0.0 0 0.0 15 36.6
Own Mobiie Home 6 85.7 1 14.3 0 0.0 C 0.0 0 0.0 7 17.1
Own QOther 2 66.7 1 33.3 0 0.0 0 0.0 0 0.0 3 7.3
Rent Apartment 6 85.7 1 14.3 0 0.0 0 0.0 0 0.0 7 7.1
Rent House 6 85.7 1 14.3 0 0.0 0 0.0 0 0.0 7 17.1
Rent Mobile Home 1 100.0 0 0.0 4] 0.0 0 0.0 0 0.0 1 2.4
Rent Other 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 1 2.4
TOTAL 27 65.9 14 0 ¢.0 0 0.0 0 0.0 41 100.0

34.1

-Lg-

@Nine local and two nonlocal employees did not answer one of the two questions.
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Appendix A
NORTH DAKOTA ELECTRIC POWER PLANT AND COAL

MINE WORK FORCE QUESTIONNAIRE



D0 FOT WXITE YOUR NAME OX THIS QUESTIONNAIRE.

Dize

arsw

Byeieda

1.

7.
8.

Electric Power Plant and Coal
Mine Work Force Questionnaire

-
cpriate response.

Kamz of pcwer plant or coal mine at which you work

%zze of county in which you live

YOUR RESPONSES WILL REMAIN

ns:  Please razd 2nd answver each of the following questions with the
zh best describes youvr sfituation. Fiil in the blank oz check the

Sex: lale Female

Tour a2z8: Yesrs

Pace: ¥nite Negre

Indlan Spanish Americaa
Marizal status: Married Seperated
Divorced Widowed

Fuzber of children living at home:

4

There ware ycu dorn?
Yorth Dakota
o Dut of‘sta:e
. Foreigzn country
Where do you live?
___On s farm. If a farm, how many acres?
___Gutside the city limits, but pot on 2 fam

in a city under 500 populatiom

In a city between 300-1,000 population

In a city between 1,000~2,500 population

Ia 2 city detween 2,500-5,000 population
In a city between 5,000-1C,C00 population

Iz 2 city over 10,000 population

How long have you lived in this comrunizy?

_.Other

Never
married

Acres

Yesrs

11.

12.

13,

How long have you lived at your present address?
Under 1 year 5=10 years
1-3 years Over 10 years

4~5 years

Do you own or rent a home? Own Rent
House

Apartment

Trailer hozme

Condeninium or town house~~—memm

Gthex

From vhere did you move to this cozmunity?

Never have noved

' Within the ccunty you now reside

14,

15.

i6.

From another North Dakota county. Naze of county

———————————————

Out of state. Name of state

Foreign covntry. ¥ame of foreign country

Other

Formal education (exclude vocaticnal training beyond high school):

8 years or less 13-15 years
9-11 years 16 or more years
12 yesrs

Vocational traiming (months):

6 or less months 25 or more months
7-12 nonths Time . unknown
13-18 months No vocatiocnal training

19-24 wonths

Type of vocational training, if any

- (Sg -



Koo

WE WOULD LIXE TO ASK SOME QUESTIONS ABOUT YOUR PRESENT EMPLOYMENT.

THE NEXT FPEY QUESTIONS CONCERN YOUR LAST EMPLOYMENT BEFORE WORKING FOR YOUR

PRESENT EMPLOYER.

Job title of your presemt job

5
Eave you held more than one posicion with the company you are currently 25
vorzing for? ___ Yes. If yes, how many positions? 26
27.
No
. 28.
How long have vou worked with the company by which you are presently
enployed? Years
Eave you been unemployed at any tire during the past 12 months?
Yes o
Yearly earnings at your present iob:
_ fess than $5,000 $10,000-$10,999 _816,000-816,999 2
o $5,000-5$5,992 _811,000-$11,999 . 517,000-517,99% %-
. 56,000-$6,999 ___812,000-812,92% __51B,000-$18,98¢ 3
___87,000-%7,999 . 813,000-%13,999 _819,000-519,999
_ %8,0600-8£,999 . $14,000-8%14,9282 _____Gver $20,000 32
__$9,000-%9,999 . $15,000-515,999
Eow far do you travel (qng—way) to get to work? Miles
By vhat nmeans of transpertation do you travel to work?
____Privately owned car ___Walk
Car peol . Other
____ Public transportation
33.

Hew satisfied are you with your present job?
____Very satisfied
____ Satisfied
So-s50
___ Unsztisfied

Very unsatisfied

I have never worked for arother employer

Name of company where you were last employed

Job title of your last job

Location of work:

. Within same county you now reside
—_..In another North Dakota county
___In another state

Othexr

Total years of employment with previous employer? Years
How far did you travel to work in your last job? Miles

Reason for leaving your past empleyment

Yearly earnings of last job at time of leaving:

Less than $5,000 $10,000-$10,999 $16,000-$16,999

___$5,000~55,999 __$11,000-%11,999 ___§17,000-517,999
__ $6,000-$6,999 __ $12,000-512,399 .. $18,000-$18,999
__ §$7,000-$7,999 _ $13,000-$13,999 ___519,000-$19,999
_ $8,000-$8,999 . $14,000-$14,995% -___Over $20,000
__$9,000-%9,999 __$15,000-515,599

What was the difference between your yearly earnings at your last job
and your starting salary with your present emergy-related company?

$

- ()9 -
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Appendix B
BIG STONE PLANT WORK FORCE QUESTIONNAIRE



BIG STONE PLANT
WORK FORCE QUESTICONHAIRE

what i3 your occupatien {Job title, be specific)

3.

what £3 your loca:l address

Stzreet

{1f rural give distance and directions from nearest town)

Are you living in the seme town you lived in before you started working

Towa
9‘!

oz this job? TYes No 10.
1f n5, where 4id you live previously?
Towa Statle
Aire yocu married or single? (Circle one) 1
Yarried Single widowed Diverced
1f siogle, skip to gquestioun 8. 12.
W would like to know a few things about vour family, if you have one.
{Check one). 13,
I have 2 fomily that lives with me In this community. 14,
I have a family, bdut they'ze not iiving with me In this community. ‘15,
Please indicate how many children you have im each of the following categowies.
School category | Ko. of [State the number of children em each| Indiacte the city
childg~ school cateogry which are which children will
ren living with you in this be attending school
cormunity., this fall.
Przschosl
Elexmentary(1-8)
Cezondary{§-12)
College
R . 16,
If your fanily is not living with you now,
. 17.
a. Where are they living now?
Town State
b. Did they iive bthere before you started work ou this job?
Tes ) o 18,
¢. If no, where 4id they live:
Town State

What 4is the last year of school you ecempleted?
some elementary vocational 2raining

" comp leted Sth grade some college
some high school completed college (B.A. or B.5.)
completed high school professionsl education {post-B.A.)

Have you reveived "on the Job trainingi™ Yea Yo

a. If yes, what type of "on the Job training?”

if you revelved voactional training at a school, vhat type of smcational
traelning did you recelve?
How long did you atiend vocational training schooll months

NOW WE WOULD LIKE TO ASK SOME QUESTIONS ABQUT YOUR PRESENT IMFLOYMENT.

Have you held more than one position with the company you are currently working
foz? Yes If yes, how many positions? . (Do not include present ot
No

How long have you worked with the company by which you are presently employed?

years

How lomg hav?\you been working in this area? years sonths
Have you bDeen unemployed at any time during the past 12 menths? Yes = Fo
Yearly earnings at your present job: {before taxes) :s
e Less than §5,000 . _$10,000-10,999 $16,000~16,999 :o
.. _85,000-5,999 ___$11,000-11,99¢% $17,000-17,3%9
.__.__,$5v059‘5w999 . $12,000-12,9%% $18,000-18,299
. _$7,000-7,%9% . $13,000-13,%92 $19,000-19,999
o 58,000-8,999 “___sa&,000-16,999 $Cver §20,000
o _5%5,000-9,999
How far do you travel (one-way) to get to work? Miles
By what means of transpertaticn do you travel to work?

Privately owned car walk

Car pool Other

Public tramsportation

How satisfied are you with your present job?

Unsatisfied
Very unsatlsfied



HE XEXT FEW QUESTIONS. CONCERN YOUR LAST EMPLOYMENT BEFORE WORKING FOR YOUR
E TMPLOYER, 30. With repard to vour future housing plans, within the next year, are you
planning to:

S i have never worked for another emplover.
continue living im your present housing
‘8. Xame of cccpany where you were last employed buy a house
build a house
‘1. Job zitle of your last job ) buy a trailer
rent an apavtment
2e Locatien of works other
Within szeme county you now reside 31. We would like to knew if you receive the follewing services in the cocmunity
In ansther North Dakota county, in which youv live and your saztisfisction with them.
In another state
Cther Ia which town do you obtalin How satisfied are you with
. most of the following esch of the following services
3. Total years of esployment with your previous emplover? YTears services or items or items
G, How far did you travel to work inm your last job? Miles | Satisfied | So-so [Unsatisiied
‘3. Reasca for leaving your past employment. Medical services
Clothing
‘6. Yeatrly earnings of last job at time of leaving: Food :
Financila {banking}
Less than $5,000 $10,000-13,999 ' $16,000-16,959
$5,000-5,%59 $11,000-11,999 $17,000-17,999 .
55,000-5,599 512,000-12,929 T $18,000-18,999 32. Compared to other places you've lived, how do you rate the commmuunity services i
$7,000-7,999 TTTTT513,000-13,999 TTTT419,000-1%,999 in this erea? v o
$5,000-5,999 $14,000-14,999 $20,000 and over — _very good services <o
$5,000-5,999 $15,000-15,299 - : sdequate services :

inadequate services
what was the difference between your yearly earnings 2t your last job and - : P
your starint salary with your present employer? 33. Whet groups or orgenizations do you belong in this commmity? ({.e., school
board, civic clubs, zte.)

§ zore/year 3 less/year $ no difference

re vou intersted im holding an office in any of these organizations?
7. Where do you live?

ves, I am interested

old time community members

\ On a farm. (If & farm in what county) yes, I hold an ocffice
. Cutside the city limits, but not on a farm. (County) no, I am not interested
. In a town or city. (City)
: 34, 1If the opportunity presented itself, would you like to continue l.virg in
8. How leng have you lived in this community? Years this cormunity? Yes Ke Don't know
'@, Do you own or rent & homel ANSWER THE FOLLOWING TWO QUESTIONS ONLY IF YOU HAVE LIVED IN THIS COMVUNITY
o Rent LS5 THAN 3 YEARS 113

House-~=orsoresoncracanonaa e m—

Apartmente~-= 35. What group cf people do you asscciate with most socially?

Trziler homge=-soweoronooroon e plant co-workers

inivm or town house=me-e-- ——em other newcomzsrs to this comrmunity



38, Cenevally, sgmk'?gg arTe you meve or lese satlsfied with your present
cormunity thean seith the ona wheve you lived previousiy?

08 SAVE LIVED IR THIS COMMUNITY

ssecfate with most secially?

38, Would you say that the grelity of 1lfe heve Lo Improving, going Jdowmhill,
or staying about the esemel
improving
_Gownshill

33, Ave you _ male

0. ¥hat s your sgel Fears

41, Do you bave a veligious s%fillation? TYes ¥ yes, what

Ha
42. %hat is your racel
him Hageem
Indian . Spanlsh Americsn
other, please specify

43. Vhere were you born? (state, county 4§ not im United Stetes)

THARE 707 FPOR ¥TQOUR COOPERATION ! !

nbgm



Appendix C
WYOMING WORK FORCE QUESTIONNAIRE



A STUDY OF THE SOCIAL AXD ECONOMIC REEDS
OF PEGSLE EMPLOYED IN THT OPERATION AMD
FAINTENANCE OF SLECTRIC POWER GENCRATING PLANTS

Pear Paspondent:

The Departrent of Socfology at the University of Wvoming is cooperating
in 2 three-sta:e‘s:udy of the needs and desires of peapla employed in the
E:era:icn and meintznance of electric power genarating plamis and relztad mines.
in orcer to help Wyoming coruntties to betier plan for growth as more power
plants are built in the state, we are 2sking that you answer the following ques-
tions 2s accurately 35 possible. °

.{«H replies ot confidentiel, no person or address will bs
'ff‘:E.".".‘x(’Ef with a specific 12 nt er oosition., Completed questionnaires
will be raile2 direztly to the University of Wyoming by weu and will be seen
c:ﬂ_v by tre researcher cn this project, Your resoontes will be coded and
placed ¢n 1M cards for ce-duter analysfs, A final repors surmarizing a1t
reszenses w411 be rede available to all interested parties.

1. What fs your occupation {Job title, be specific)?
2. In what town de you 1ive?
Town
I T, give distance (one-way) from nearest
rast Lown .
3. Is your lccal address in the s2me tewn a5 it was before you started working
¢cn this job? Yes No
&, How long have you worked with the company by which vou are fresently
enployed? Year(s) Ponth{s}
5. Have ycu heid rore than one position with the covpany you are currently
warking for? Yes I1f yes, how many positions? {da not inclucde
Ko CUrrent posiTiony
6. D[ you work for this company at enother Yocation? - Yo Ho
7. Wh2t are your hourly earnings at your present job?
If p2id nmonthly, what are your ponthly ezrnings?
8. How iong have you 1ivad in this community? - Year{s) Month{s)
9. Would you iike to continue living in this commuinity? Yes No
. Do not know
10. .How reny niles [one-way) do you cormute 4o work ecach day?
1. Are yeu satisfied with commuting this distarce? - Yes, the distance is
reasonabie Ha, the distence is too great '
12. Hew do you usually travel to werk? {check only one) private cas car
peel wvalk public transportation other, specify
13. Plezse irndicate the Job title of the last job that you had before working
at this plent cor mine sgite, where 12 was, and how long you were employed,

Job iTitle City and State Length Imployed

{over)

4.

18,
1%.

29.
7i.

25.

° 27,

Hhat was the differance between your monthly esrnings at your lsst Job
end your starting salary with your present ezployer?

$ mave/mnty’ § Jess/month/ no difference
fre you: __ male _ _ female

¥hat 13 your age?

¥here ware you born? {152 country only If mot borm In U.5.}

State Country

How many years of schocling have you completed?
What fs your marite? status? (circle one} HMarried Single Widowed Divorced

iF YOU DO MCT HAYE 8 WIFE OR A FAMILY, PLEASE DO NOT ANSWER THE KIXT THREE
QUESTIONS.

How many children under 18 do you have? children

Please {ndicate the sex and &
sex {circle one)
#

i)

ge for each of your children.
aqe

e 4 DY =
x
"M

" —_
Is your spousz Tiving with you at your local address? Yes Ho
If your speuse §5 HOT living with you at your local address, where 1§
your spous2 Iiving? Town State

In what type of housing do you presently 1{ve? (check the approoriste
answer) o

apartment

single family housing
mobile home

other

112

How lang have you Yived in your present home?

If you had your chefce, would ycu prefer to 1ive in some other form of
dwelling unit than you are presently occupying?

-

é % 1. yes {(please specify)
2. no

Piease 1952 any changes you would like to see made in {Ms community to
make it a more satisfying place for you to Vive.

in the spaces below write in the five (5) recreation sctivities
you and your family engage in the most.

1.
2.

Il

_99-
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Appendix D
DECKER COAL MINE QUESTIONNAIRE



14)

ENPLOYEE QUESTIONNAIRE

CHECK ONE: Male Female
VARITAL STATUS: _ S
Yarried Single Divorced _ Widowed
AG
18-23 26-35 36-45 46 and over
WHAT 15 THE LAST GRADE YQU COMPLETED TH SCHQOLY
gth grade 4 years college
12th grade over 4 years ca!lege
2 y=ars college vocational/tachnical school
LENATH OF SERVICE WITH PKS AND AFFILIATES:
s-£ months 5 m n*h>-1 jear 1-2 years 2-5 years 5 years/over
PRESENT JO32:
Craft Supervisory Technical Clerical
EMPLOYER: .
District 8ig Horn (dal _ Decker Coal
SPCUSE EMPLOYED: - Yes Ho
12 3 4__5__8 7 8 9and over

Q0 o ©)

Nt et ot St U D

e)

ARNINGS, WHAT IS YOUR ESTIMATED TOTAL FAMILY INCOME,

i1
5
> 000-419,999
3 OCG~SZ4,,,
933 3

HT. AVERAGE WEEKLY KIEWIT IRCOME?

3 s Camp traiiers
rucks Boats
Truck campers ' Fotoreycies
O%H OR RENT YOUR PRESENT DWELLING? QN RENT
ngie family house
artment

wnhouse

Double
ther {Please specify)

15)

21}

PRESENT HOME LOCAT*O%-
Sheridan
Montana

Hyoming rural
Other Hyoming town
Where?
BIRTHPLACE {Check one):
Sheridan County
Hyoming

Montana
Elsewhere

IF YOU WERE KOT BORN IN OR NEAR THIS AREA, IN WHAT YEAR DID YOU MOVE

HERE?

DID YOU MOVE HERE TO WORK FOR PKS QR AFFILIATES?
Yes No

00 YOU FIND YOUR PRESENT DWELLING THE MOST DESIRABLE TYPE OF HOUSING,
OR WOULD YOU PREFER TC BE LIVING IN ANOTHER TYPE OF MOUSING?

Present type satisfactory:

Cifferent type more desirable:

IF YOU WOULD PREFER AMOTHER TYPE OF HOUSING, WHAT ARE YQUR PREFERENCES?
a) Single family house OuN RENT

b} Apartment OWN RENT

e; C ndominiun/ townhouse OWl RENT

d} Mobile home oun RENT

e} cher (Please specify)

IF YOU WOULD PREFER ANOTHER TYPE OF HOUSING, WHAT HAS PREVENTED YOU FROM

MAKING THAT CHANGE?

Check as many as apply:

Cannot get loan:
Interest rate too high
Ne down payment

Income too Tow
Unavailability :
0f oid housing

f new housing
Of land
Cannot affordft
Other {Please specify}

—89-
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