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The analysis which f@iﬁbws projects and examines, for alternate Sites 1 and 23, the
socioeconomle impacts of the construetion and operation of the Crow synfuels
faoflity and incremental coal minine operations. As a primer to interpreting and
evaluating these impact analyses, this introductory seetion provides a review and
eritique of the “state-of-practice™ zooloeconomic impact assessment methodology.
The effectiveness of "state-of-practice" methods are evaluated using a rscent
compurison of the forecasts prepared by others in different impacted communities to
the Impaets that were found—ratraspectively—to have actually occurred in those

communities. The reasons for divergencies between actual and forecasted impaets
have been identified and appropriate madifieations made to the procedures used to
projeat the socioeconomic impaets associated with the Crow synfuels facility. The
final part of this introductory section describes briefly these ehangee and the general
methodological approach used in this investigation.
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1.1 SOCIOECONOMIC IMPACTS AND IMPACT FORECASTING

For purposes of this study, sociceconomie impacts are those alterations in the social,
economie, and institutional conditions of a community, ares, or region produced by
externally imposed growth from major energy or industrizl development projeets.

Such projeets have the potential to alter normal growth and growth accommodation
patterns by introducing new income and consequent econothie acetivity into their host
communities. While normally perceived 83 beneficial, such changes from externally
impesed growth becomes disruptive when the rate and magnitude of this growth
exceed the capacity of the public and private institutions .and infrastructures to
secommodate. Thus, adverse impaets from major energy or industrial projects are

most lLikely to be experienced in small, rural areas lecking a diversified economic
base.

Sceioeconomie impact analysis is the name given to the process of forecasting the
rate and magnitude of imposed growth and the effeets of this growth on social,
'economic, and institutional conditions of the host area. This process can best be
explained by examining the paradigm most frequently followed in impaet analysis.
Pigure 1.1-1 presents in highly abstracted form the general analytical framework
used to projest the sociceconomie impaets (both ﬁositive and negative) resulting
from industrial or energy projects on hosting communities. As the paradigm
Nlustrates, the forecasting process begins with the direct employment requirements
of the projeat. These are the jobs created directly by the eonstruetion and operation
of the projeet's faeility or facilities, Direct employment is the key independent

variable in the forecasting process. From these exogenously provided data, sll other
growth and impact effeets are estimated.

Most forecasting methods are grounded in economiec base theory. Reduced to its
essence, this theory asserts that the growth of an area depends upon the growth of
its export sector. The implication is that the expansion of economie aetivities
marketed outside the region is the driving foree behind growth within the region.
Thus, as Richardson points out, an inerease in the economic base of the region {i.e.,
ali exportable goods and serviees produced therain) sets off a multiplier process of
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growth within the .local or secondary sectors of the area's economy (Eichardson
1969). (Reference 7) Following this theory, analysts of sceiceconomic impaets
typieally attempt to quantify multipliers expressing the relationship between a
messure of increased basic economie activity (e.g., direct employment) and
inereased local economy activity (e.g, secondary sector jobs). TUsing these
multipliers and the number of direet {basic) jobs ereated by the project, the number
of retafl, commercial, and service seotor jobs in the 1oeal area are estimated.

Given the number of basie and secondary jobs expected, the next step in the
forecasting process is to determine the number of persons within commuting distance
of the project who are available and willing to fill these jobs, Although the methods

used to estimate the size of this local work foree vary considerably, it is penerelly
assumed that these local workers will be hired first. The number of direct and

secondary positions generated by the projeet are redueced by the number of locally'}-'
available workers. Those jobs not filled locally ere assumed to attract in-migrating
workers and their families. Thus, the impact of the project on the growth of the
area's population is a result of the attraction provided by the unfilled direet and
secondery jobs. Using a variety of assumptions, the demographic characteristies of
this new population are estimated and these newcomers are "assigned” to the
surrounding communities. o

_ Given the estimated growth and change in the populations of these communities over
““time, the next step in the forecasting process is to evaluate the effects of this

growth on the publie infrastructures and institutions of their host eommunities. Most
typieally, this is done by forecasting the effects this growth will have on the demand
for housing and publicly provided services and facilities. In the most rigorous
analyses, the costs of providing the needed increased public services and facilities
are projected and comparad to expected Increases in public revenues from the
project and the project-related demographic and econcmic growth. Conveniently,
the infrastructure and institutional effeets of imposed growth ere reduced, in these
studies, to a single dollar value expressing the positive or negative difference
between the incremental public revenues and expenditures attributable to the
project.
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1.2 A CRITIQUE OF SOCIOECONOWMIC IMPACT FORECASTS

The general impact forecasting procedures desceibed in Section 1.1 were developed
in the early 1970s in response to the requirements of the National Envirenmental
Policy Act (NEPA), NEPA required that the effects of major developments on their
human and physical environments be assessed. Throughout much of the decade,
considerabie attention wes given to the construction end improvement of large, -
computerized models deéigned to foracast these impaet phenomena (Stenehjem and
Metzger 1976; Stenshjem 1978), (Reference 9, 11) These models and their

algorithms for projeciing demographic and economic changes are still relied upon to
forecust the socioeconomic effects of site-specifie and programmatie Environmental

Impact Statements. Uafortunately, while attention continued to be focused on
building increased sophistication into these analyticel tools, almost no effort was
expended in looking retrospectively at how well these procedures had pecformed in
the greas experiencing rapid, imposed growth.

One of the first attempts to examine whether the impeets aetually experienced bore
any resemblance to those forecasted to occur was the retrospective study conducted
by the Denver Research Institute. In this study, 12 communities from Maine to
California that hed hosted the construetion of power plants and for whom projections
hed been prepared of the 1likely sociceconomic effeets were examined
retrospectively. In this study the forecasted impacts were eumpared to those that
actually occurred in en effort to diseover whether the forecasting methods were
adequate and to suggest changes in the methodologies where weaknesses were
observed.*

WA sscond retrospective study was undertaken by Mountain West Research, Ine., at
- gbout the same time the DRI study began. Results from this study—sponsored by the
Nuclesr Regulatory Commission—are rot yet available publiely. These two studies
represent the only formal and comprehensive retrospective analyses that the authors
of this assessment are aware of.
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Among the general conclusions to emerge from this study are the following:

many forecasts of socioeconomic impaets define too narrowly the positive
end negative impaets that accompany energy development; and

many socioeconomie impaet forecasts measure too impreeisely those impaets

that are addressed (a complete discussion of these points can be found in:
Stenehjem 1981). (Reference i0)

Briefly summerized, many of the errors observed in the forecssté of sociceconomic
impacts mre directly traceable to errors in the estimates of direet manpower
requirements. As mentioned in the preceding discussion, estimates of direct
manpower are provided by the architectural and engineering firms; they represemt
the key independent variable used i» socioeconomic impaet forecasting. Table 1.2-1
lustrates the estimated and actual pesk direct employment requirements for 13

power plants aeross the country. Although there is wide variatiorvin the aceuracy of

these estimates, on average they understate the peak employment reguirements at
these sites by 60 to 70 percant.®

When the key independent variable is underestimated, estimating errors can be
expected in all other varlables as well. For example, an understatement of direct
employment requirements leads to an underestimation of indirect employment, in-
migration and population, and the impacts of growth on eommunity infrastructure
end institutions. Fortunately {or unfortunately), errors in direet employment are not
the only problems with forecasting methods.

*These 15 power plants do not econstitute a representative or probabllity sample of
lmpeet sites across the country. Thas, these data do not support the eonclusion that
manpower estimates are =sither always or even typieslly understated by these
magnitudes. It must also be pointed ocut that the original forecasts of impaets at
these sites were prepered by different farms and individuals using different methods,
data, and assumptions.
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Even though direct employment tends to be underestimated, estimates of indirect
employment opportunities are often overstated. Employment multipliers expressing
the relationship of local secondary jobs to basic (direct) jobs are often computed by
simply dividing the number of secondary jobs in an area by the number of basic jobs
in that arer at a point in time. In many instances the quotient obtained is 2 or
higher. Multipliers of this seale ean be in error by an order of magnitude. There is
evidence to suggest that the number of secondary jobs resulting from imposed basie
employment will be far below that estimated using a simple ratio multiplier. In
general, multipliers of 0.1 to 0.6 (indicating that for every 10 new basic jobs cereated,

one to five secondary positions are created) are more realistio—especisally during the
period when the facility is being construeted.

Another problem has been observed in the estimation of in-migration. In general,
forecasters have assumed thet a much larger proportion of the jobs directly ereated
by the project will be filled by local workers than actuelly are. Thus, forecasts of

the number of in-migrants and consequent population growth tend to be overstated.
Reasons for these errors are discusged in more detail below.

Finally, many of the socioeconomie impact foreeasts examined tended to overstate
the impacts that actually ocourred because it was assumed that the in-migrating
workers and their families would c¢hoose to live in the communities closest to the site
of the project. In fact, many people were found to be willing to commute long
distances to wark in exchange for living in larger, outlying communities. It was also
observed that a larger proportion of in-migrating construetion workers than assumed
would live in temporary quarters and retumn to their families and permanent
residences on weekends. '

Given the genersl nature of the problems found in the estimates of the independent

and dependent variahles in the foreeasting process, it is ecnceivable that estimates

of population change and infrastructure impacts may be generally correct but for all -
the wrong reasons. Given the findings from the retrospective study, greater eare end

attention must be given to estimates of direet employment, the size of employment
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ACTUAL V8. PROJECTED PEAK MANPOWER REQUIREMENTS AT 15 FACILITIES

“State  Actual  Projected

Faeility Type  Loecation  Pesk Peak  Difference %
Coal Creek Caal ND 2,113 980 1,133 115
Clay Boswell Ceal MN 1,560 900 860 73
Boardman Cosl OR 1,482 780 722 95
Laramie River ~ Coal wY 2,809 2,076 538 26
Fayette Coal TA 867 584 283 48
Bellefonte NUC AL 4,350 2,300 2,050 B9
Wyman Coal ME 630 675 5 0.7
San Onofre NUC CA 4,000 3,120 880 28
Coronado Coal AZ 2,613 1,660 953 57
Cholla Coal AZ 1,423 500 973 195
Antelope Coal ND 1,370 840 530 63
Coyote Coal ND 1,060 1,020 40 4
Jdim Bridger Coal WY - 3,200 1,200 2,000 187
1&2
Jim Bridger 4  Coal wY 854 im0 (746) (a4)
White Bluff Conl AR 1,800 1,100 800 3
NOTES:
Ervor Range: 44% overestimation to 195% underestimatiol.
Mean Error: 70% underestimation.
Median: 80% underestimation.

Source: (Stenchjem, 1881) (Reference 10)
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multipliers used, the number of jobs not likely to be iiiied by loeal workers, and the
likely settlement patterns and housing requirements of the new population.

In addition to finding errors in the deta and methods of state-of-practice” impact
foreeasts, it was also observed that the sociceconomic projection process fails to
consider a number of important underlying phenomena sssceiated with imposed

growth. Figure 1.1-1 shows that the projection process focuses on demand-side
problems; the emphasis is clearly on estimating:

how meny new jobs,

how meany new people,
how many new dwellings, and

how many new schools, police cars, firemen, ete.

What is being ignored are Important supply-side issues relating to how these demands
are likely to be met. Perhaps the most impertant supply-side issue assoclated with
imposed growth coneerns the functioning of the labor market. Two issues ere of

importance in understanding the fumctioning of this market. First, labor is a highly
differentiated commodity that permits less substitutability than is generally
recognized. Second, labor markets are not perfectly functioning mechanisms but
require adjustment periods in meeting demands.

Many forecasts of socioeconomic impacis appear to regard labor as a homogeneous
commodity with workers differentiated only with respeet to whether they eonstruct
the facility, operate the faeility, or work in secondary retail, commereial, or
service-oriented jobs. Manpower, of course, is not homogeneous within these
categories. The construction of a major energy facility requires a complex
scheduling of bricklayers, pipefitters, boilermakers, carpenters, electricians, and
workers with other skills. For example, briciklayers cannot be substituted for or

replace electricians, and, on & union job, nonunion eleetricians cannot be used.
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While this requirement may appear simple to many. people, it is not well enough
understood to have been incorporated in many forecasts of socioeconomic impaets.
Too often, differences in skills snd union affiliations are ignored in making
projections of how many local persons will find employment in the construetion or
operation of these facilities. As indicated in the explanation of the socioeconomie
forecasting process, it has been assumed that these jobs will be taken first by local
people who are either unemgployed or not currently in the labor foree without
consideration given to their skills or union affilintions. Such practices, arising from
g failure to consider manpower supply-side issues, result in understatements of in-
migration and the normal turnover (in- and out-migration of the different crafis or
professions) of the work foree. It slso leads to unrealistie expeetations on the part
of local workers who are led to believe that they wiil be employed in these positions.

A second supply-side issue relating to the funetioning of labor markets is the
assumption that, as soon as a need for workers arises, it will be met automatieally
and instantaneously. What is overlooked is that the adjustment of supply to demand
does not always oceur immedistely or smoothly. In general, the following conditions
tend to prolong the adjustment process:

when development oeeurs in remote, sparsely settled areas;

when the pace of development is rapid;

when the scale of the development i2 large in relation to the surrounding
area and its economic base;

when there is considerable une.ertainty swrrounding the project; and

when the adverse socloeconomie: impacts aceompany the project.
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A failure to anticipate the oecurrence of adjustment rigidities in the labor market
can lead ta understatements of both the length and severity of growth impaets in an
ares.

As this brief rcritique has attempted to demonstrate, state-of-practice soaiosconomic
impaet forecasts suffer from' data problems and inappropriate assumptions, many of
which arise from a faflure of the prejection process to evaluate important supply-
side issues. To the extent possible, the lessons learned from the retrospective
studies of actual and ferecasted impacts are ineorpo}ated in the assessment of the

sociceconomic impacts accompanying the construction and operation of the proposed
Crow synfuels faeility.
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1.3 AN OVERVIEW OF THE PROJECTION PROCESS FOR FORECASTING THE
SOCIOECONOMIC IMPACTS OF THE CROW SYNFUELS PROJECT

The general framework deseribed in Figure 1.1-1 is followed in the assessment of the
impécts associated with the Crow project. However, in recognition of the special
demand and supply-side problems associeted with manpower projections, this
gssessment:

uses alternate scensrios of labor requirements to indicate the effects on
growth and growth-related Iimpacts of different levels of direct
employment; 3,

describes the labor requirements in terms of their skill or oceupational
categories;

assesses the availability (and employability) of locel workers with respeet
10 their union affiliations and skilis.

With respeet to the estimation of the secondary jobs ereated as a result of the
econcmic stimulus provided by the project, this analysis:

avoids the use of simple ratio multipliers;

uses a lag procedure to better replicate the dynamie nature of how such
~ secandary jobs arise over time; and

avoids assuming that the relatively low-paying jobs in the retail trade and
service sectors will attract significant numbers of in-migrants.

Other modifieations in the data and the methods deseribed in the impact paradigm of
Figure 1.1-1 include the use of carefully constructed assumptions concerning the
likely settlement patterns of in-migrants and an analysis of the current capaeities of
the infrastructure in the areas likely to host the incressed population. While the

1-12 . L8 50 BECLIZURE OF AR TATA
43 8UBILET W THZ RRTIRICTION O THE

WATIOR ROAE &% U Fasius B= Ased oo

|



forecasting procedutes used here have benefited from obsstvations of errars in
"state-of-practice" methods, they are still a projection of future events and as such
are subject to alterations in the underlying assumptions. Thus, for example, if delays
are experienced in the scheduled construction of this pfojeet {as & result of
litigation, materials shortages, work stoppages, or other uncontrollable factors),
these forecasts will have to be modified aceordingly., The results of the analysis of
the bmpects from the Crow synfuels profect are presented in the following sections.
Each section corresponds to a major element of the impact forecasting pracess.

Section 3.0 deseribes the employment impects of the projeet. In this section, the
direct employment requirements by period and skill are deseribed and alternative
scenarios are presented. This section also includes an assessment of the avaflability
of the local and commuting work forces with the apprepriate skilis., Finally, a
deseription of multiplier estimation eand lsg procedure end the estimates of
secondaery jobs are presented. Section 4.0 presents the population impaets associated
with the project. Included here are the estimates of the number and characteristics'
of the in-migrating popwation. This section slso addresses the issues of the likely
settlement patterns of this new population. Section 5.0 describes the levels of
currently available infrastrueture in the surrourding jurisdietions and an analysis of
likely capacity expansion requirements given the project-related increases in the
populations of these jurisdieticns. Section 5.3 deseribes the estimated costs of
increasing public faeilities and services and estimates of the incrementsl project-
related revenues available to meet these expenditure needs. The section eoncludes
with an assessment of the incremental revenues less expenditures assceiated with

project-related growth. Section 6.0 contains study econclusions and
recommendations.
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2.0
SUMMARY

The socioeeonomie impaets of the Crow gasification plant were analyzed by
modifying the "state-of-practice® framework presented in Figure 1.1-1 to reflect the
most recent improvements in state-of-the-art forecasting methods. The analysis

begins with en evaluation of the manpower requirements arising from the
construetion and operation of the facility. To obviate the problems associated with

the use of point estimates of construction manpower demand, the scenarios were
developed to provide a range of employment needs.*

Following the estimation of the annual "peak™ and "average" scenario construction,
piant operation, mine operation, and secondary employment reguirements, the
aveilability of local Crow and non-Crow workers with appropria'te' skills to fili these
jobs was analyzed for Site 1 and Site 23. As a part of this analysis, estimates were
made of the number of jobs that would be taken, by year, by the Crow work force;
the numbers of jobs likely to be filled by non-Crow workers residing within
commuting distance of Site 1 and Site 23; and the numbers of workers that would

have to in-migrate to these sites to fili the remaining construction, operating, and
sedondary positions.

The estimates of the annual in-migrating work force provided the foundstion for
assessing the population impacts that the gasification plant would have on the
communities within commuting distanece of Site 1 and Site 23. The number of
neweomers (in-migrating workers and thefr household members) to both sites were
estimated for both the peak and average employment requirement scensrics. In
addition to the number of dependents in each in-migrating household, estimates were

*ha use of he scenarios to deseribe the range of manpower needs was proven to be
well-founded. In late May 1882, after the sociocconomie ansiysis was virtuslly
completed, a set of ravised employment estimates were received which exeeeded—in
some periods—the levels of construction demand used in ths "peak” seenario. These
estimates are presented in Appendix C-4. They cen be compared te the original
estimates of manpower needs presented in Appendix C-5.
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made of the number of potential secondary workers likely to be provided by each of
these houssholds.

Given thie impaet on the populations of communities in the Site 1.and Site 23 areas,

estimates wepe constructed of the impacts these newcomers would place on the

dqm'énds for increased public and privete facilities and services. From these figures,
. gstimates were prepared of the likelihood that project-related growth would "pay its
- own way" in each of the areas. This involved comparing the estimsates of the
incressed capital and operating costs of expanding public facilities and services to
meet the needs -of the new populations to the estimates of incrementsl public
revenues contributed by the neweomers.
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2.1 EMPLOYMENT EFFECTS

-

The direct and secondery work foree reciuirements associated with the peak scenarics
for construeting and operating the Crow synfuels faeility and expanding nearby eoal
production facilities are summarized in Table 2.1-1. Omitted in this summary table
are the differences in the skill requirements of these workers. These differences
were explieitly considered in the supporting analyses of labor requirements and
availebility. As the table illustrates, the total employment requirements associated
with the Crow synfuels facility rise rapidly to a peak nesr the end of the plant
construction pericd. In succeeding years, the employment requirements quickly
stabilize at a level roughly one-third of that ezpected in 1988.

The availability of loeal workers to fill these positions without having to change their
residences was estimated by analyzing the number of Crow and non-Crow workers
with the required skills at each site. Table 2.1-2 presents the estimates of the
number of jobs filled by local workers under the peak employment seenario.

In constructing these estimates, it was assumed that the Crow workers possessing the
necessary skills would be given preference in hiring. It was also assumed that the
Crow workers with experience as construction Isborers experience would be
permitted to qualify for apprenticeship positions if too few "laborer™ positions were
available to accommodate them. Finally, it was assumed that as many as 174 Crow
workers would qualify for plant operating jobs if an intensive 18-month training
program were instituted prior to the completion of plant construetion.*

*The first two assumptions ere based on the stri¢t application of the "Indian
Preference” rule relating to employment. The expectation that 174 Crow workers
would qualify for operating positions is based upon an analysis of the qualifications of
actual Crow applicants to the Tribal Rights Employment Qffice. :
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TABLE 2.1-1

SUMMARY OF EMPLOYMENT REQUIREMENTS

PTant Plant Wine Tocal Annual
Year Construetion Operations  Producticn Secondary Totals
1985 793 141 934
193§ 2280 435 2695
1987 3350 706 4056
1938 3503 816 4319
1989 750 180 567 1497
1990 760 180 311 1441
1981 750 180 480 1410
1992 750 180 464 1394
1993 750 180 464 1394
1994 150 180 464 1394
19952 750 180 464 1394

8The employment figures for following years should be the same as for 1995.
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TABLE 2.1-2
NUMBER OF POSITIONS FILLED BY LOCAL EMPLOYEES AT EACH SITE

e e e e i vt

Site L ~ —Site 23
Construction  Operation Secondary Emmn'uen’onogeraﬁon Secondary
Crow Non Crow Non Total Crow Non Crow Non Total

1985 324 321 g0 141 324 . 92 108
1986 385 1198 a0 435 385 38 208
1987 385 1192 80 706 385 103 534
1988 384 972 %0 818 384 57 734
1989 264 90 567 ' 284 S0 567
1990 964 90 51t %84 91 258
1901 264 90 480 264 90 320
1992 264 90 464 264 90 307
1993 264 90 464 | 268 9 SOV
1994 264 90 484 264 80 307
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2.2 POPULATION EFFECTS

Given the estimates of the availability of loeal workers to fill the jobs ecreated et
Site 1 and Site 23, the number of in-migrating workers needed to fill the remaining
positions was determined. Assuming that the average number of dependents per in-
migrating eonstruction worker household would be approzimately 1.9 and that other
in-rnigrating workers would have household sizes roughly equivalent to those of
existing residents, the population eifects of the Site 1 and Site 23 in-migrating work

forces were estimated. ‘The results~for the peak employment scenario—ars
summerized in Table 2.2-1.

Although Billings (Yellowstone County) is approximately 30 highway miles farther
than Hardin from Site 1 (Big Horn County), it is assumed—based en recently acquired
evidence frora the Denver Research Institute's retrospective study of emergy
impaeted communities--that the vast majority of in-migrating families will choose to
live in and eround Billings beeause of its size, amenities, and housing. The table
reflects the effects of assuming that 90 pereent of the newcomers to the Site 1
facility choese to live in or near Billings in Yellowstone County. As indieated, the
relative population effeets (the proportion of the total pepulation of both counties
made up of project-related newcomers) in the two counties are quite similar.
Applying the generslly accepted rule ‘of thumb that additional growth of less than 7
to 10 percent/year usually can be accommodated without precipitating adverse
impaets, neither Yellowstone nor Big Horn counties is Hkely to be significantly
affeeted by the presence of the synfuels facility. If all the in-migrants were to
settle within the limits of Billings and Herdin, the impact threshoid would only be
exceeded in Hardin and only during the period of greatest construetion aetivity.

The same is not true for Sheridan County. With the eity of Sheridan being the only
major population center within reasonable commuting distance of Site 23, it s
expected to host elmost the entire in-migrating project-related population. The
effect, as presented in Table 2.2-1, is exceeded in Sheridan County by a factor of
two during the major construction period and almost reached in each of the
sueceeding years. If & majority of these projeet-related newcomers choose to settle
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TABLE 2.2-1
ESTIMATED POPULATION INCREASES AT SITES 1 AND 23

Site 1 Counties

Site 23 Counties

Big Horn Yellowstone Sheridan
Year No. % No. % Na. %
‘1985 28 0.23 253 0.21 907 3.3
1986 130 1.07 1166 096 4103 14.6
1987 33" 293 3032 2.44 5957 20,6
1988 407 3.25 3665  2.90 6093 20.6
1989 181 142 1828 126 2242 7.4
1990 181 140 1628 124 2375 7.7
1991 181 198 1628 1.22 2161 6.9
1992 181 136 1628 120 2162 8.8
1993 181 194 1628 119 2162 6.7
1994 181 132 1628 147 - 2175 6.6
1995 181 130 1628  LI6 2187 6.6
27
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in the city of Sheridan, they possibly will represent 10 percent or more of the eity's
total population throughout the construetion and plant operation periods.
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9.3 INFRASTRUCTURE AND FISCAL EFFECTS

Given the number of neweomers expected in the communities and areas surrounding
Sites 1 and 28, estimates were prepared of their demands for-public and private
sector faoilities and services such as housing, health gervices, water and sewer
faeilities, police and fire service, educational faoilities and serviees, and others. The
additional costs of providing the public services and facilities projected to be
required to seeommodate this inereased growth were estimated using cost factors
prepared far the U.S. Department of Energy (see Appendix C-3, Summary of
Community end Fiscal Impact Faetors). In eonducting the analyses of public costs,
the eapital costs wore assumed to be met through the issuance of sither revenue or
general obligation bonds. The annual costs of servicing this debt were added to the
estimated annusl operating costs of Increasing service levels.

In contrast, the increased revenues from property and—in the case of Sheridan and
Sheridan County—sales taxes associated with the inereased populations and economic
getivities in these areas were also estimated. The net public fiseal effects were
estimated by subtracting the expected eosts of accommodating the needs of the new
populations from the incremental public revenues directly and indirectly contributed
by the newcomers. The results for Billings and Hardin (Site 1) and Sheriden (Site 23)
are presented in Table 2.3-1.

These figures are only rough estimates of the actual net fiseal balances likely to be
experienced by the host communities. They do not reflect existing excess eapacities
in the people-serving infrastructures of these communities nor do they reflect all
possible sets of expenditure requirements or revenue sources. However, even though
they may not measure precisely the aotusl dollar effects of growth, they do
illustrate, for similar revenue and expenditure items, the relative fiscal effects of
growth in each community. Just as importantly, they indicate the relative degree to
which each community is likely to be adversely impaeted by the synfuels facility.

When rapid growth Is impesed on a community, the demands for private and public
gervices are correspondingly incressed. If the demands for private-sector goods and
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TABLE 2.3-1

NET PUBLIC FISCAL IMPACTS
Annual Operating Debt Net Fiscal
Loeation Revenues Expenses Service Balanee®
Site 1
Billings $1,952,287 $2,104,397 $2,114,588 -$2,266,648
Hardin 698,273 233,966 235,093 +229,214
Site 23
Sheridan 2,010,530 2,926,976 2,840,800 ~3,657,046

8These figures are for the operations period when the project-related populations

have stabilized.
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services are not met, the consequence is generally loecalized inflation with the
distribution of searce pgoods going to those with the greatest ability to pay. The
people likely to suffer most under these eonditions are those on fixed incomes and/or
those who do not direetly benefit from the growth-producing process. When the
demands for publicly provided goods and services are not met (due to a shortage of
public eapital and revenues), the consequence is that there is less for everyone. As
observed by Gilmore in his seminal study of boom towns, sueh shortages lead to
frustrations on the part of loecal and in-migrating populations with the effect that the
productive members of both groups leave (Gilmore and Duff 1974). (Reference 5)
This results in high turnover and lower produetivity in both the basie and secondary
sectors. This reduced produetivity leads to further declines in the provision of public
goods and higher costs in constrneting and operating the growth-producing facility.
With en annual wage bill of $7¢ to 100 million in both the third and fourth years of
plant construction (see Table 2.1-1), a reduction in warker productivity of 30 percent
due to impsat precipitated turnover carries a price tag of $21 to 30 million.

The likelihood that such conditions might srise at Site 23 is significantly greater than
at Bite 1. As illustrated in Table 2.3-1, nonconstruetion growth is expected to "pay
its own way" in Hardin. With Billings hosting 90 percent of the in-migrating
population, a deficit of $2.3 million is expeated in each year of plant operaticn. This
represents just over 5 percent of the total 1980 revenues eollected by Billings. In
Sheridan, the net annual contributions to the commumity's defleit Is expected to be
just over $3.6 million during the operating period. This represents more than 30
pereent of the city's 1982 budget of $11.5 million. Thus, when viewed as a proxy of
impeet severity, the figures in Table 2.3-1 suggest that, unless the Crow synfuels
faeility underwrites a sizable proportion of the infrastrueture requirements, Sheridan
may experience significant shortages in the provision of public facilities and
services. As determined by generalizing from Gilmore's findings, the effects of

these shortages may increase substantially the direct costs of eonstruetion and
operating the facility at Site 23.

et
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3.0

EMPLOYMENT EFFECTS

The employment effects of constructing and operating the Crow synfuels facility are
dependent upon the following factors:

(1) the number of direct (project-related) jobs and their skill requirements
over time;

(2) the number and timing of secondary jobs created in the retail, commereial,
and secondery sectors of the area; and

(3) the availability of Crow and non-Crow employees within commuting
distance of the projeet having the skills required to fill these jobs.*

*in the presentation of the estimates which follow the number of direct and
secondary jobs created and the availability of Crow and non-Crow workers to fill
them, the data imply considerable precision since the figures are not rounded. It
should be recognized that these figures are only estimates' and should not be
interpreted as being precise to the individual unit (or person) level.’ .

b1
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3.1 DIRECT EMPLOYMENT REQUIREMENTS

Estimates of the construetion work foree requirements by skill were prepared by
Fluor Engineers and Contractors, Ine. Under their assumptions, construetion would
begin in January, 1886 with completion scheduled for Mareh, 1983. The construetion
activity over this 39-month period is expeeted to require 15.8 to 16.6 million direct
field man-hours and approximately 22 million total field man-hours of effort.

Table 3.1-1 presents the average quarterly employment requirements, by skill, for
the construetion of the synfuels facility. The last line of this table shows the
average amuéf‘{;‘requirements in contrast to the average quarterly requirements. This
comparisor is more dramatieally illustrated in Figure 3.1-1 which shows that
construetion employment fluctuates considerably on a quarterly basis—a phenomenon
that would not be observed using annuel data only. Thus, in year three (1987), the
average number of employees required throughout the year is 2,619. However, the
average number of workers required each quarter fluctuates between 3,350 and 1,940
workers.

Table 3.1-2 summearizes the sustained average end .':_'temporary peak number of
construction workers required by yeer. In the analyses which follow, both sets of
figures will be used. As indicated in the Introduetion, the estimates of construction
employment provided by coniractors have been considerably understated, even for
well-known technologies such as coal-fired power plants. While these estimates
result generally from unanticipated events such as strikes, material shortages,
litigation, and other delays, they are nonetheless troublesome. Thus, in the analyses
"which follow, two scenarios of eonstruction employment requirements are used. The
first assumes that the estimated annual average requirements will be met. The
second assumes that the peak work force requirements—the level of employment
reached for one short period during the yeﬁr—wm be sustained throughout the year.
Scenario 1 in Table $.1-2 uses a construction work force estimate of 458 while
Beenario 2 assumes an snnuel construction work force of 793. The effeets on
secondery employmeht and population growth are forecasted using both sets of
estimates.

3=2 - l
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Table 23.1-2 also presents the average union wages associated with each skill in the
Billings, Montana, area in 1980 (see Appendix C-1). When these figures are inflated
to 1982 dollars, the final column presents estimates of the wage bill for facility
construetion (lems supervisory personnel) in 1982 dollars for the third year of
construcilon assuming Scenario 1 levels of employment. The total wage bill is
estimated to be more than $72,000,000 in 1982. These dollars, because they are
imported into the region, can be expected to have a significant effeet on the local
economy of the area through the spending of these employees. It must be pointed
out that the increese in personal income will be less than this figure, however. The
reasons for this are that (1) a portion of the in-migrants will maintain residences
elsewhere and continue their major spending in those areas and (2) some of the loeal
workers will take construetion jobs and vacate their previous positions. Thus, the net
effect on personal income will be the difference between their previous earnings and
their wages at the facility.

Still, scme amount of the new (i.e., imported) wages will be available for spending
apd respending in the loecal area, ihcreasing- the demand for locally supplied retail,
comrmercial, and service sector items. This increase in demand can be expected to
incresse the need for employment in these secondary sectors. Based on the
reductions in the net personal incomes contributed by the facility and the
observation from other studies that increased demand from fluctuseting temporary
basic employment has a relatively small effeet on stimulating local secondery
employment, a multiplier of 0.25 is used to express the expeoted relationship
betweenh each new basic seator construction job and the new secondary jobs. Thus,
one new job in the secondary Sector is expected to be created for each four new
construction jobs. This relationship is consistent with the finding presented in the

' Introduetion theat construction period employment multipliers range generally
between 0.1 and 0.5.

Another problem is raised in the manner in which these new secondary positions
accur over time. The multipiier expfesses the equilibrium relationship between new
construction and new secondary jobs. The multiplier does not indicate when these
new jobs (i.e., the new equilibrium) will arise. Relying on the findings of others, it is

3-8
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_estimated that approximately four years will be required to reach equilibrium with

71 percent of the increased new secondsry jobs occurring in the first year of the
inerease in basle jobs, 17 pereent in the second year, 8 percent in the third, and 4
percent in the fourth (Stenehjem and Metzger 1976, p. 185). (Reference 9) Thus, a
leg model using these factors has been incorporated into the procedure for
estimating the number and timing of the changes in new secondary jobs with esch
increese or deerease in direet eonstruetion jobs. This procedure is illustrated in
Table 3.1-3.

In eddition to the direct construetion jobs ereated by the faellity, a constant number
of operating jobs are required beginning in January, 1989. The number and types of
the "operations" period jobs are presented in Table 3.1-4.

It is expected that these 750 jobs will remain constant over the life of the
gasification facility. Beeause of their permanent nature, these jobs are expected to
be filled by people who will regard them as long-term positions. The individuals
having to in-migrate to fill these jobs, therefore, will regard themselves as
permanent residents of the area. They can be expected to move their familles into
the erea, purchase permanent dwellings, and add permanently to the economic base
of the area. This being the case, this operating work force—as observed in other
studies—can be expected to have a greater impact on the local se'condary sector.
Local merchants and businessmen, regarding the inereased demands created by these
families as both long-terin‘ and stable, are more likely to respond by adding more
support jobs for each basic operating job than they did for basie eonstruetion jobs. In
addition, supermarket, drug, mectel, and fast-food chains have been observed to
respond more readily %o increased demands regarded as stable and permanent than to
temporary and trensitory changes In construction empioyment and populaticn.

For these reasons, it is expected that the number of secondary jobs created by each
permanent operating employee will be twice as high as the number generated by each
construetion worker. The multiplier for the operating period is assumed to be 0.50

.. which means that one job in the local secondery sector will be created Ly the

economic stimulus provided by two operating workers.
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TABLE 3.1-4 .
OPERATIONS PERIOD JOBS BY TYPE

Job Type Number
Plant Staff 12
Operating Engineer 314
Maintenance 297
Engineering 30
Administration a7
Total 750
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The effects of the basie construetion and operating jobs {in addition to the 750 plant
jobs, 180 mine cperating positions are included in the cperations period) on the
creation of positions in the secondary sector are pre%ented in Table 3.1-3. The upper
portion of this tmble illustrates the lagged multiplier effect c¢n secondary
employment under the Scenario 2 assumptlon that the peak construetion werk foree
is reached and sustained for each of the four years of facility construetion. Column
3 lists the ennual increments (or decrements) in basic construction and operations
employment, In period 1 (1985), 793 new constructicn jobs mre created, The
mutiplier of 0.25 results in the estimation that 198 new secondary jobs will be
created in response. However, the lag procedure described earlier dietates that only
71 pereent of these 198 jobs will be created in the first year. Thus, 141 is entered in
the 1985 row under Period 1. 'Following the lag procedure, 17 percent (34) jobs are
assumed to be ereated in the second year, 8 pereent (16) in the third veer, and 4
percent {8) in the fourth year. This same proeedure is followed for the changes in
eonstruetion jobs in 1986, 1987, and 1988. However, in 1989, all 3,503 consiruction
jobs are assumed to have disappeared. Their multiplier of 0.25 suggests a lsgged
decline in secondary jobs of 876. Simuitaneously, 930 new operating period jobs
carrying a multiplier of 0.50 are created. They will, over a period of four years,
resuit in an equilibrium level of 465 new jobs. This is reflected (with apologies for
rounding errors) in the estimates for 1992, 1993, and subsequent periods.

Adding the total basle jobs and the total secondary jobs (Columns 2 and 11} provides
the estimate of the totel .mumber of new jobs in each period. Thus, for 1985 it is
estimated that the total number of new basic and secondary jobs will be 934, The
totals for 1986, 1987, 1988, and 1989, are 2,605, 4,056, 4,319, and 1,497,
respectively. Given these estimates fur both construction employment seenarios, the
next step is to determnine the mvailability of locsl labor with the eppropriate
qualifications to fill these basic and secondary jobs.

-1
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3.2 MANPOWER AVAILABIITY

The availability of Indians and non-Indians with appropriate skills to fill both basie
and secondary jobs is e:gpibred in this section. This is complicated by the fact that
two separate sites are'being considered for the synfuels facility., Estimates of the
availability of workers with appropriate skills within commuting distance of the
facility are different for the two sites. Site 1 is located on the northern boundary of

the reservation wheie it is relatively easily accessible from both Hardin and Billings,
Montana. Site 28 is located in the far southeast corner of the reservation adjacent
to the Shell mine. Its nearest population center is Sheriden, Wyoming.

The availability of local labor (workers with appropriate qualifieations located within
commuting distance of the facility) is dependent on three factors. The first factor is
the number of aveilable Crows with applicable skills. The seecond faetor is the
availability of qualified non-Indians within commuting distanee of the two sites. The
major population eenters of Billings and Hardin (Site 1) and Sheridan (Site 23) are
expected to be the primary sources of these workers. The third factor influencing

the availability of loeal workers is the competition for labor from other projects in
the area. These factors are discussed below.

-u
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3.2.1 Availability of the Loeal Construetion Work Foree

According to records maintained by the Tribal Employment Rights Office (TERO),
the following numbers of Crow workers having the following skilis are estimated to
be available currently: '

Skl Number
Bricklayers 1
Carpenters 10
Cement-Finishers 1
Electricians 2
Labarers 314
Operators 43
Painters 2
Pipefitters (or welders) 4
Teamsters _8 '
385

While these figures may change before construction begins, it is assumed--
conservatively—that there will be only 385 Crow workers available. It is also
assumed that these workers will have priority in employment.

Table 3.2.1-1 presents the general distribution of Indians in and around the
reservation according to the 1980 Census. As indieated by the estimates of driving
distances to each site, over 95 percent of the 6,402 estimated Indians in the area live
within 65 highway miles of Site 1. Based on this distribution of the population (and
the work force), it is assumed that &ll of the Crow workers registered with the TERO
office will be employed at the faeility. With respeat to Site 23, only €1 percent live
within 65 miles. However; the 1,849 Indians in the Billings area live approximately
100 miles from the site and well over ocne-half of the eommuting distance is a
freeway. Civen this information and the great need for employment among the Crow
work foree, it is mssumed that, if Site 23 is selected, the Crow workers would
commute on a daily or every-other-day basis.
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TABLE 302-1—1
INDIAN POPULATION IN AND AROUND THE CROW RESERVATION
AND COMMUTING DISTANCES TO THE TWO SITES

Dista:nfcﬂee:geSitesa
Population Site 1 Bite 23
Hardin 463 0-19 60-65
S & SE of Hardin 789 20-24 55-59
Crow Agency 363 50-34 45-49
Big Horn Valley batween

Hardin and St. Xavier 168 35-89 50-54

Billings 1849 35-39 65-100 -
SE of Crow Agency 117 35-39 40-44
SW of Crow Ageney 556 35-38 55-59
Big Horn Valley N of Herdin 25 40-44 65-100
3 side of Yellowstane River 87 40-44 ovepr 100
%]:‘.l c?lfx geisl!liLnag:re” 52 50-54 over 100
Pryor a3 50-54 over 100
NW of Lodge Grass 132 50-54 30-34
Yellow Tail Dam Area 108 55-59 65-100
Lodge Grass 530 65-59 25-29
E of Lodge Grass . 104 60-64 25-29
SE of Lodge Grass 303 60-64 25-29
Wyola 86 85 to 100 0-19
E of Wyola 209 over 100 2-19

Total 6402

Proportion less than 65 miles 95.4% 61.3%

Proportion less than 100 miles 96.7% 92.2%

Proportion more than 100 miles 3.3% 7.8%

%Thess are estimates of driving distances on existing roads ard the proposed aceess
roads to both Sites 1 and 23,
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The effect of the Crow construetion work foree on the number of positions available
during.the four-year construction period is presented in Table 3.2.1-2. The figures in
this table are based upon three assumptions:

all quatified Crow workers will seek jobs at the faei]ity;
qualified Crow workers will have priority in employment; and

apprenticeship positions in the skilled crafts will be open to Crow laborers
not employed directly as laborers.

The table illustrates, for both peak and average employment levels per yesr, both the
number of jobs assumed to be filled by Crow workers and the number of jobs
available far others.

3.2.1.1 Non-Indian Local Construction Work Foree Estimates: Site 1

In addition to the Crow workers, there are non-Indian local construetion workers
available to work at the facility. However, estimates of their availability are
dependent upon the site. The Billings ares, heing less than 40 highway miles from
Site 1, is likely to be the major source of a commuting nor~Crow construction work
foree. Table 3.2.1-3 presents the number of union workers by craft from the Billings
area. It also lists the number of these workers currently employed in the
construction of the Colstrip units 3 and 4 which are expeeted to be eompleted in
1985. Finally, the table presents estimates of the number of workers likely t0 be
available for waorl on the construction of the Crow synfuels facility,

Likely to affect the availability of this work foree sre the number and types of
competing projects. Based on e list of energy projects provided in the Montana
Energy Almanac (Montana Dept. of Community Affairs 1980) (Reference 6), eight
projects are proposed that would potentially compete for the available Montana
construction work foree. These projects, the companies spansoring them, their
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probable locations, and the distances fmﬁ the Crow Reservation are presented below
(based on the data in the 1980 Montana Energv Almanac) )Reference ):

Resource 88 Power Plant, 350-MW unit; Montana Power; Great Falls; 220
miles NW;

Basin Rlectric Power Plants, two 500-MW units; Basin Electrie; Cirele,
Montana; 175 miles NE;

250 MMef/d SNG plant; Tenneco; Wibaux County, Montana; 175 miles NE;

Redwater Synfuel Plant, 250 MMef/d SNG; Weseo Resourees; Circle,
Montana; 175 NE; :

Intake Synfuel Plant, 250 MMef/d SNG plent; Utah Internationsl; Broadus,
Montarna; 130 miles ENE;

19 MMc£/d SNG plant, Northern Resources; Billings, Montana; 30 miles W;

Cirele West Synfuel Flant, lignite to methanel; Nerthern Resource; Cirele,
Montana; 220 miles NE; and

Crow cogl-fired power plant, 500 MW; same Site as Site 1 gasification
facility. v

The status of each of these projects was investigated to determine which might
compete for the available skilled labor from the Billings area. This investigation led
to the finding that several projects have besn delayed or dropped altogether.
Northern Resources has dishanded and one of Its parent companies, Burlington
Northern, is taking over its projects. Burlington Northern is awaiting a decision on
federa) coal leasing in the Cirele, Mentana, area before proceeding with detailed
feasibility studies.
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A conversation with offieials at the Redwater Synfuel Plant indicated that they
anticipate entering the permitting process in 1982. However, they were pessimistie
about staying on schedule because of "politieal problems" which could refer to the
increasingly poor prospects for federal loan guarantees from the Synthetic Fuels
Corporatibn.* The Utah Internationsl project was reportedly delayed by disputes
over water rights (Montana Dept. of Community Affairs 1980). (Reference 6)

The only projects likely to ecompete for the non-Crow construetion work foree from
the Billings area are Resource B9 (construction scheduled for 1984-1989); Tenneco's
synfuel plant (already in the EIS stage); and the Crow power plant. The Resource 8%
projeet is relatively small and located 220 miles northwest of the reservation. Its
labor force is expeeted to be drawn largely from the northern half of the state. The
same applies to the Tenneco plant which is 150 miles from Billings. Given a choice,
it is expected that the Billings work force, would prefer to commute to the site of the
Crow gasification facility (35-40 miles) rather than subject themselves to temporary

relocation or weekly commuting between Billings and the projects that are farther
away. '

The final project competing for this work foree is the Crow power plant. If the Crow
power plant and the Crow synfuels facility were built simultaneously, a significant
shortage in local labor would result. Also, the opportunity for employment of the
Crow work foree would be significantly diminished since these workers would be
forced to cheose. between the two projects. Since neither of these outcomes is in the
best interests of the Crow Tribe, it is more likaly that the construetion seheMw of

the two Crow facilities would be staggered so that as the construction of one is
phasing out, the other would be phasing in.

Given the projected likelihood of other brojects competing for the Billings area labor
force and the assumption that construction of the Crow power plant will complement
rather than conflict with the synfuels facility, it is assumed—conservatively--that 80

*QOfficials at Redwater Synfuel Plant 1881: personal communication to Kathleen
Gramp-Smith at CERT.
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percent of the available work force in Billings would be availeble and willing to
sommute to Site 1. As illustrated in Table 3.2.1-3, a significant proportion of this
work foree is engaged eurrently in the eonstruetion of Colstrip units 3 and 4, Since
this project is expeeted to be ongoing through 1885, Table 8.2.1-3 lists 80 pereént of
the construetion workers by skill who are not currently employed at Colstrip as the
estimate of the locally available non-Crow construction workers in 1985.

Table 3.2.1-4 presents the number of jobs by year and eraft not expocted to be filled
loecally., These estimates were prepared by subtracting, from the total avsrage and
peak requirements, those jobs filled by the Crows and those filled by the available
local non-Crow construction work foree in the Billings area. The remainder ere
assumed to attract en in-migrating construction work force. These figures indieate
that the highest number of in-migrating workers needed to meet Site 1 peak annual
demands is 2,143 in year four. With respect to the average annual requirements, it is
estimated that the highest number of in-migrants required (1,275) will occur in the
third year.

$.2.1.2 Non-Indian Loecgl Construetion Work Foiee Estimates: Jite 23

The estimates presented in Table 3.2.1-2 of the numbers of Crow construetion
workers available apply equsally to Sites 1 and 23, Estimating the number of locally
available non-Crow construation werkers is somewhat more difficult for Site 23 than
for Site 1 because Site 23 Is too far from Billings to permit assuming that these
workers qualify as "ocally avaflable * {within a reasonable commuting distence). The
non-Crow construction workers from Billings are more likely to have to esteblish

either temnporary residences (RV pads, mobile homes) or permanent residences claser
to Site 23. Thus, these workers must be ccnsidered in-migrants.

The loeally available non~Crow eonstruetion work foree is more likely to be found in
the Sheridan, Wyoming, area which is less than 40 miles from Site 23. However, the
union locals having jurisdiction in this area will not have priority in supplying labor to
the Crow synfuels faeility since Site 23 is located in Montana. Paradogically, the
construction workers located closest to the sites sre not likely to have pricrity in
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employmaont hacause of jurisdictional problems (this point was made by several of the
business agents of Sheridan and Casper, Wyoming, union loeals contacted by CERT in
May 1982). The locally available construetion workers will be hired enly if there are
jobs available after the in-migrating werkers from the Billings erea have been
hired. For conservative computational purposes, it is assumed that 80 pereent of all
available non-Crow construction workers from the Billings area {see Table 3.2.1-3)
would have first right to the jobs et Site 23. It is also assumed that they would b2 in-
migrants if they elect to tuke jobs at this site. Thus, only those jobs listed in Table
8.2.1-4 which are assumed—ior Site 1—to be filled by in-migrants would be open to
the locally available construetion work force from the Sheridan area if Site 23 is
selected.

Estimates of the availability of the non-Crow construction work force from the
Sheriden area were compiled in Table 3.2.1-5 from a series of interviews with the
union locals having jurisdiction in the Sheriden grea.* Influencing the availability of
these workers are the labor demands of competing projeets within commuting
distance of the Sheridan area. Three construetion projects that might compete with
the synfuels facility were identified by the Wyoming Industrial Siting Gommissiom**

Basin Electric Power Plant; Basin Eleotric; Sheridan, Cambell Ccunty
Line; 50 miles ESE;

Hampshire Synfuels Project; south of Giiletie, Wyoming; 120 miles SE; and

Wyodak Power Plant Unit 2, 330 MW; near Gillette, Wyoming; 110 miles
8E.

*Union representatives 1683: pstsonal communication.
#Cerl Elils of Wyoming Industrial Siting Commisslon May, 1882: personal
communication.
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Other projeets include possible expansion of several coal mines in Campbell County,”
Wyoming. However, these would presumably not require a significant construetion
labor foree.

The Basin Electric Plant was the subject of a feasibility study in the late 1970s.
Sinee the identification of possible sites recommended by the feasibility study, no
more requests for permitting acticn have been received by the Wyoming Industrisl
Siting Commission.* Subsequent conversations with the Information Cffice of Basin
Electric in Bismarck, North Dakota, revealed that the earliest staxt date for
construction of this facility would be 1988 or 1989. Therefore, this project is not
expected to absorb the construetion workers from the Sheridan srea until near or
after completion of the Crow project.*

The Hampshire Synfuels Project, located 120 miles ESE of Sheridan, could draw
weekly commuters from the Sheridan area. However, this project is currently under
consideration by the U.S, Synthetic Fuels Corporation. Its construetion may depend
on the outcome of the Corporation's deecision. In addition, given its distance from
Sheridap, it is not unreslistic to believe that, given a choice, the eonstruction
workers from the Sheridan area would elect to commute daily to Site 23 rather then
move or commute weekly to the Hampshire project.

Wyodak Unit 2 is a 336-MW eddition tc the original plant. A permit has been
received for this project but eonstruetion has been delayed—according to the Siting
Commission—by bad economic conditions and reduced demand.** Given its location,
it too is expected tc draw weekly commuters or workers from the Sheridan area who
are willing to temporarily relocate in the Gillette area. As in the case of the
Hampshire project, it is realistic to assume thet the construction workers in the
Sheridan area would prefer to work on a project to which they could commute daily.
Based upan the current status of these eompeting projects and the distance each is

¥Basin Electric Information Office May, 198%: persongl communication.
weCorl Elis of Wyoming Industrial Siting Commission May, 1982: personal
ecommunication.
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‘TABLE 3.2.1-5
NON-CROW LOCAL CONSTRUCTION WORKERS
AVAILABLE FOR SITE 23 GASIFICATION FACILITY

No. of No. from Available
Qualified Sheridgn for Crow
Craft Union Members® Area Project®
Bricklayers Local 2 d 137 137 110
(Sheridan)
Eleetricians Local 322 (Casper) 450 68 58
Ironwarkers Loeal 454 (Casper) 473 71 57
Laborers Loecal 1271 207 90 72
(Cheyenne)
Operating Loeal 800 (Casper) 950 143 115
Engineers .
Teamsters Loeal 307 (Casper) 850 128 128

Bpased upon figures provided by the business agents of these unions during telephone

-

interviews conducied May, 1982,

PBpsed on estimates provided by the interviewees, it is assumed that 10 percent of
the workers in Cheyenne union locals are from the Sheriden area and that 15 percent
of the members from Casper union locals reside near Sheridan.

St {3 assumed, based upon competition from other construetion projects, that 80
percent of the workers from the Sheridan area will be available for work on the Crow
synfuels facility.

OThese estimates were obtained from published data: U.S. Department of Labar,
Construction Trade, Region 8, Wyoming, 1980.
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from Sheridan, if the Crow synfuels facility were lacated at Site 23, approximetely
80 percent of the construction work foree from Sheridan would choose to work at
this fzeility. However, as mentioned above, these workers would likely have to take
jobs not filled by the construction werkars from the Billings ares. Table 3.2.1-6
presents the estimated distribution of construetion jobs by eraft filled by the loeally
available Crow workers, the in-migrent workers from the Billings ares, the loeaily
available workers from Sheridan, and other in-migrating construction workers.

3.2.2 Avwzilability of the Operating Period Work Force

The synfuels facility is expeeted to be operationel onr 1 Januery 1988. The operation
of this facility is expected to require 750 persons per year regardless of the site
chosen. A broad breakdown of the positions svailable during plant operation is
presented below:

Employees
Job Type Required
Plant Staff 12
Operating Engineers 314
Maintenance 287
Engineering 30
Administration 7
750

in addition to the employees required by the synfuels facility, permanent positions
will also be available at the cosl mines supplying the facility during its operation.
The Westmoreland mine is assumed to be the source of coal for the Site 1 synfuels
facility while the Shell mine is expected to supply the mine-mouth synfuels facility
at Site 23. The incremental requirements for the synfuels facility are approximately
6 million tons/year (6 MMtpy) from either facili.;. Sinee the production of this
tonnage is directly attributable to the demands of the synfuels facility, these jobs
and their impacts on the local and in-migrating wark foree must be considered in
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evaluating the total manpower requirements and availabilities assoeiated with the
operation of the faeility. Estimates of the menpower needed to produce 5 MMtpy
were obtained from several sources, as summarized in Table 3.2.2-1.

As indieated, there are wide variations in the estimated operating employment
requirements that reflect differences in assumptions coneerning productivity, seam
thicknesses, and envircnmental considerations, Weighting these figures for the
differences in the sizes of the mines and computing from them an average for a 6
MMtpy mine yields an sstimate of the average manpower needed of 180 persons per
year. Assuming that the occupational distribution of these workers approximates
that noted in the Bureau of Mines Circulars, the number of workers by eategory is
estimated to be 125 in produetion, 34 in maintenance, and 21 in supervisory positions
(Bureau of Mines 1976). (Reference 3)

It is expected, based on previous work, that these mine-related pesitions will be
filled locally (CERT 1981, pp. 5-85). (Reference 4) The Westmoreland mine has, in
the past, filled more than 50 percent of its pesitions with Crow workers.* In Shell's
draft Environmental Impact Statement, Shell reported that it will implement a
training program to teach members of the Crow Tribe the necessary skills to work in
the mine. Crow Indisns would be given preference in all phases of employment with
the objective of “maximizing the ratio of Crow Indians in all employment
classifications (BIA 1981, pp. 1-11). (Reference 2) Given the experience at
Westmoreland and the indication of Indian preference and training at Shell, 50
percent of the positions at either mine are expected tv be filled by Crow tribal
members. The remaining positions are assumed to be filled loeally by non-Crow
waorkers.

With respect to the positions available during the operation of the synfuels facility,
Table 3.2.2-2 presents estimates of the availability of Crow workers based upon
different levels of training and preparation provided. These estimates were prepared
by examining the educationsl and skill/experience background of the tribal members

*3Bill Kellay, Direetor of TERO, Crow Agency, 1982: personal communication.
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OPERATING MANPOWER NEEDS FOR STRIP COAL
MINES IN THE NORTHERN GREAT PLAINS

Skally &
BOM® Lwﬁ’ Bechtel® Estimate

Personnel {5 MMtpy) (8 MMtp_)Q (6 MMtpy) (5.5 MMtpy)
Production 66 NA NA 125
Maintenance 18 NA NA 34
Supervision 11 NA NA 21

TOTALS 95 162 276 180

BBureau of Mines 1976. (Reference 3)
bSkelly & Loy 1975. (Reference 8)

®Bechtel Corp. 1975. (Reference 1)

3-29 UYE O DISELISUAR DF Berchr DAL
18 SURIZCY V9 THE RRSTRICIDN €N TUE
WOTICE PAGE A FHE FANNT OF THIS REFORT

AR APt i s



TABLE 8.2.2-2

LABOR. RE%UIREMENTS FOR FACILITY OPERATION AND
ESTI OF AVAILABLE CROW WORRKERS

~ No. No. No.
Qualified Qualified Qualified
Crows with an after 4
Registered Additional Years of
Position Total with TERO 18 Months Addition
Descriptions  Positions _ Offiee® Training® Training”
ADMINISTRATION a7 6 8 12
{plant manager,
assistents,
secretaries,
accountants, clerks)
ENGINEERING 30 0 10 13
{plant engineer,
gssociates, lab
technicians)
MAINTENANCE 297 18 83 108
(Maintenanee sup'i.,
mechanies, apprentices,
eleetrienl supervisors,
helpers)
OPERATING ENGINEERS 314 28 67 87
(Superintendent, shift
supervyisors, plant
operators)
PLANT STAFF 12 ] 6 10
Totals 750 52 174 230

8Based upon an assessment conduected by CERT in 1981 of the mdmdual
qualifications of Crow registrants with the TERO office.

bBased upon an extensive review of individual records of TERQ applicants condueted
by CERT staff in 1981. The results reflect the judgments of CERT staff members.
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registered with the Tribal Employment Rights Office, For the purposes of this
enalysis, it is assumed that 174 Crow workers will be employed as the result of an
sgeressive training and promotion program. The remeining 576 cpenings—because
they are both permanent and relatively high-paying professional positions—are
‘assumed to attract in-migrating workers.

3.2.3 Availability of the Secondary Work Force

Secondary positions are those jobs created in the retail, commercial, and service
sectors of the area adjacent to the facility. As desecribed in the preceding sections,
the construetion jobs are expected to have a multiplier effect of 0.25. That is, for
each four new construction-related jobs, one additionsl position in the seecondary
seetor is expected to be ereated. The multiplier for the plant and mine operation
positions is 0.50 refleeting the fact that a greater economic stimulus is expected
from these positions which merchants perceive as less subject to fluetuation.
Estimeates of the number of secondary positions expected to be created over time as
a result of the number of basie censtruction and operations positions were provided
in Table 3.1-3.

Bstimates of the availability of loeal workers to fill these secondary seetor positions
are based on the assumption that, without the project, there would be no decline in
the empioyment of the local people surrounding each site. Thus, if local workers are
expected to fill these positions, they will have to be induced from the ranks of
individuals not currently in the labor force. In preparing estnmates of the avajlable
local labor foree, the following procedure is used.

{1) The populations of Big Horn and Yellowstone counties (Site 1) and Big Horn
and Sheridan (Wyoming) counties (Site 23) are forecasted by sex and age
cohort for each year from 1982 to 2000 using the SEAM Model {Stenehjem
1978). (Reference 11)

(2) The male and female labor foree for the Site 1 and Site 23 counties are
estimated by applying the age and sex cohort Labor Force Participation
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Rates {LFPRs) for each eounty to the numbers of men and women
forecasted for each age and sex cohort by year to 2000,

{3) The potential sizes of the male and female labor forces in each of these
counties ere computed by assuming that the LFPRs in each of these
counties approach the national average by ege and sex eohort.

(4) The difference found by subtracting the results of item 3 from those of
item 2 represents—if positlve—the number of men and women who could
be added to the lebor forces of thesa countles in each year if sufficient
jobs were avaiiable.

(5) It is assumed that this increase in the annusl labor forees of these counties
will oecur in response to the inereased need for secondary employees and
that these inerements in the labor force of each county constitute the

supply of locally available workers who are willing to fill the new
secandary jobs.

Using this proeedure, it is explicitly assumed that the new secondary jobs will not be
filled at the expense of vacating positions that exist currently or are expected to
exist in the future to meet the needs of the baseline (nonproject-related)
populations. Because employment opportumities in these energy resource counties
are growing at a rate slightly greater than the rate of population increasse (i.e.,
LFPRs are inereasing over time), it is assumed that only 80 percent of these men and
women may be available to fill loeal secondary jebs. However, even with this
assumption, the demands for secondary employees are far exeeeded by the number of
persons in the incremental labor force. Therefore, no In-migration of secondary

workers and households is expected to cceur az a result of locating the facility at
Bite 1.

The situaticn at Site 23 is different. ' A comparison of the estimated demand for
secondary workers in Table 3.1-3 and the availability of loeal persons listed in Table
3.2.2-3 raveals a shortage of several hundred people. Using the assumption that the
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only local people available to fill secondary jobs are those not eurrently in the labor
faorce, these jobs—if they are to be fillad—will have to attract an in-migrating work
foree.

However, the local residents in the area surrounding Site 28 are not the only source
of local labor. Based on studies done by others, it is expected that in-migrating
households will eontribute to the available secondary work force. On the average, it
has been found that the number of workers per in-migrating household is 1.2. Thus,
one secondary worker is assumed to be provided by each five in-migrating households
(Stenehjem and Metzger 1976). (Reference §) The results of applying this
assumption can be seen in Table 4.0-1.
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TABLE 3.2.2-3
INCREMENTALLY AVAILABLE LOCAL

WORKERS TO FILL SECONDARY POSITIONS

Bite 1 Site 23
Big Horn and Yellowstone Big Horn and Sheridan
Counties Counties
Year Male Female Total Male Female . Total
1982 730 - 3749 4479 15 73 108
1983 712 4031 4752 14 100 | 114
1984 692 4316 5008 14 108 120
1985 670 4598 5268 14 113 127
1986 650 4884 5534 14 120 134
1987 631 5165 5796 15 126 141
1988 616 5443 6059 18 131 . 147
1989 602 5718 6320 17 137 154
1990 595 6025 6620 18 143 161
1391 597 6071 6668 18 144 162
1992 503 6113 6716 17 145 162
1993 614 6151 6765 18 145 163
1994 629 6188 8817 20 146 166
1995 647 8222 6369 21 146 167
3-34
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4.0
POPULATION RFFECTS

As the introductory remarks indicate, the most important portion of an impaet
investigation is the specification of employment demand and supply. The demand for
basic sector jobs {i.e, those in the construction and operation of the gasifieation
facility and the mining of the required 5.5 MMtpy of coal) were described in Section
3.0. With the exceptian of the jobs related to coal mining, the number of basie jobs
were provided by the project engineers. Recognizing that a host of factors can
affect the demand for construetion workers (e.g., strikes, material shortages,
litigation), two scenarios of eonstruetion worker demand were construeted.

Given the estimates of the annual numbet of construction, plant operations, and mine
workers required during the life of the facility, projections of the required secondary

work force were prepared. Thus, for both Sites 1 and 23, the demand for warkers of
all types were estimated.

Given these estimates of demand, the numbers of locally availlable workers at both
sites were evaluated. This evaluation was conducted by comparing projections of the
local work foree to the numbers and—where available—the skill requirements of the
projections of labor requirements. Using conservative assumptions eoncerning the
availability of local workers, estimates were constructed of the number (and types)
of positions that would have to be filled by in-migrating workers. The results of this
analysis are summarized in Table 4.0-1. As clarified by the table, the number of
espected in-migrating workers varies considerably depending upon which seenario
and which site is being evaluated. It is these in-migrating workers who give rise to
the population impaects.

Given these pn';j'ections of in-migrants, the Reservation Social and Economie
Assessment Model (RSEAM) was used to projeet their effects on population growth in
the areas around Site 1 and Site 23. The Reservation Social and Economie
Assessment Model is based upon the SEAM model's date and algorithms. It is stili

A
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being developed and modified by the technical staff of the CERT. The meodel is

documented in Appendix C-2.
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4.1 SITE 1 POPULATION EFFECTS

Site 1 is situnted on the northern border of the reservation approximately 15 miles
from Hardin and 35 miles from Billings. With Billings and, to & lesser extent, Hardin
to draw upon, a signifieant number of the basie and secondary jobs generated by the
gasification faellity are expected to be filled by workers fram these areas. Given
the proximity of these communities, the workers from Billings and Hardin are
expected to commute to and from the site. '

The jobs not filled by Crow workers and others from the surrounding area are
expected to attract workers and their househnlds from outside the area. Based upon
the evidence being gathered by the retrospective study of impacts referred to in the
Introduction, it is assumed that the in-migrating workers will choose to reloeate in
the largest community within veasonsble commuting distance of the site. For
purposes of this analysis, it is being assumed that 90 parcent of the in-migrating
households will choose to live in or newar Billings in Yellowstone County. It is -

assumed that the remaining 10 percent are assuried to settle in Big Horn Coun_ty
near Hardin. ' o

Many of the in-migrating workers will bring their families; however, others .will not.
These workers may choose to live alone or with other single members of the labor
force, Based upon the findings of the others regarding the household eharacteristies
of in-migrating workers, the average household size of all workers {ingrried and
single) is assumed to be 2.3. It is further assumed that—on the average—each in-
migrating household has 1.2 qualified workers. Stated alternatively, from every five
new households, one more secondary worker is provided. Thus, the household factor
(the number of dependents per in-migrating household) is 1.9.* ;

*These assumptions are based upon the findings by Stenéhjem and others in studies of

worker characteristies. Fr~ an expanded deseription of the date and reasons behind
these figures, see Stenehjem, 19876. )
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Based upon these assumptions, the estimates of annual population impaets associated
with the peak and average work force scenarios are presented in Table 4.1-1.* As
this table demonstrates, the population impacts on both Big Horn and Yellowstone
counties are exgeeted to be relatively small. Using the peak employment scenario,
the effect on Big Horn County—in the year of highest employment—is to add 407
persons whieh represents only slightly mere than .v 3 percent of that county's
nonproject-related populatiim in 1988. In this same year, the effect on the
population of Yellowstone County Is projected to be 3,665 persons whieh, because of
its large population base, represents just under 3 pereent of the total population.

*In the tables relating to population estimates, preeise figures implying aceuracy to
the first digit are used. It must be recognized that these data are only reasonable
estimates based on computer models and population statisties around which a
reasonable errar bound should be Inferred.
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4.2 SITE 23 POPULATION IMPACTS

Site 23 is loented in the southeast corner of the Crow Reservation approximately 30-
35 miles north of Sheridan, Wyoming. With the synfuels faeility located at Site 23, a
mejor portion of the work force is expected to come from the Billings area. Given
the distanees involved, these workers are expected to establish either temporary or
permanent residences in the Sheridan area. Concomitantly, the positions not filled
by in-migrents from Billings, Hardin, and other Montana cities are expected to be
taken by residents of Sheriden who will commute daily to the facility. Thus, the city
and county of Sheridan is expected to be the foeal point for the in-migrating and
local work forees and secondary economie activities.

Table 4.2-1 presents the projected population impacts on Sheridan County of
constructing the Crow synfuels plant at Site 23. These figures portray the potential
for severe socioeconomic impaets to result from locating the synfuels facility at Site
23~—especially if the actually experienced levels of employment approach those
projected under the pesk scenario. It is commonly accepted that ndverse impacts
secompany inereases (or decreases) in the population of a community or impaet area
that exceed 10 percent'annua]ly. The impacts on Sheridan County are forecasted to
be twiee this threshold in 1987. Worss, this population change is not likely to be
distributed evenly throughout the county. Instead, much of this impaet Is expected
to oceur in and eround the city of Sheridan. The table also indicates a maoderate
impact on Big Horn County as a result of the commuting Crow wark force who will
likely spend a fraction of their incomes on the reservation and in Hardin. This
spending will result in the ereation of additional secondary jobs.
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5.0
PUBLIC SECTOR EFFECTS

One of the most obvious, if not most sericus, manifestations of impact from imposed
growth Is found in the stress these inereases in populations place on the provision of
privete and public services. Not only does rapid population change reduce the per
capita availabili"ify of and access to publicly provided services and faecilities, it also
very seldom "pays its own way" in terms of providing sufficient public revenues to
enable host communities to expand such services and facilities in a timely fashion.

The effeets of rapid, imposed growth on Hardin in Bip Haorn County (Site 1) and
Sheridan in Sheridan County (Site 23) are estimated in the following subsections. The
analysis begins with a description of the current capacities of these entities to
accommaodate inereased populations. Following the assessment of the availability of
public and private services and facilities in these arees, the incrementsl needs
associated with the new populations are deseribed. The final section presents the
resuits of & prospective analysis of the publie expenditures needed to accommodate
the needs of the new population. It also foreecasts the contributions to loeal revenues
made by the new population. A compearison of ineremental expenditures and
revenues {referred to as a net fiscal balance analysis) concludes this chapter and the
assessment of socloeconomic impaets.
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5.1 QROWTH CAPACITIES

Table 5.1-1 presents, in summary form, the infrastructure profiles of Hardin, Big
Horn County, Sheridan, and Sheridan County. It is in these communities and eountles
that the impacts of increased population on publiely provided services and facilities
are expected to be most severely felt. The table indicates the availability of public
services and the applicable planning standards (per capita servies requirements) in
each area. It also provides a description of their revenue sources and bonding
capacities.

As the figures indicate, service delivery systems appear to be relatively close to the
planning standards. For example, Hardin exceeds the !."equired number of physicians
per capita while Sheridan and Sheridan County have a slightly lower than
recommended number of physiclens. With respect to education, both eities and
counties have more teachers per student than recommended by the planning
standards. Thus, there is some excess capacity that could be utilized to
sccommodate additional population growth. In the area of public safety, only Hardin
hes more police officers per eapita than is recommended while both Big Horn and
Sheridan counties have more volunteer firemen than suggested by the planning
standards, Finally, using the planning standards, it is clear that both Hardin and
Sheridan have comsiderable excess capaeity in thelr water treatment and sewer
faeilities.

The last section of Table 5.1-1 presents an overview of the financial conditions of
the jurisdietions. Of importance to the analysis of impact accommodation is the
capacity of each entity to finance needed serviee and faeility expansion. The figures
revesl that Big Horn and Sheridan counties can incur $9.8 million and $2.5 million in
debt, respectively, while the cities of Hardin and Sheridan have available $1.6 million -
and $1.0 million, respectively, in unused bonding capacity.
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INFRASTRUCTURE PROFILES OF IMPACT AREAS

TABLE 5.1-1

Big Horn — Sheridan Applicable
County? Hardin® County® Sherldan® Planning
Item {11,096) {3,177) (25,025) {15,148) Standards®
HEALTH SERVICES
Physicians N/A 5.0 35.0 21.0
Per 1000 1.574 1.399 1.387 1.5
Dentists N/A 2 18.0 N/A
Per 1000 0.630 . 0,719
Registered Nurses N/A 4.0 76.0 47.0
Per 1000 1.259 3.037 3.108
Haospital Beds N/A 16.0 897.0 97.0
Per 1000 5.036 3.876 6.404 4.0
Nursing Home Beds N/A 38.0 120.0 N/A
EDUCATION
Students N/A  1350.0 4936.0 3844.0
Classrooms N/A 83.0 291.0 N/A
Per student 0.061 0.059 0.045
Teachers N/A 85.0 303.0 285.0
Per student . 0.063 0.061 0.074 0.045
PUBLIC SAFETY
Police Officers 13.0 10.0 39.0 28.0
Per 1000 1.172 3.148 1.560 1.915 2.0
Police Vehiales 7.0 4.0 16.0 11.0
. Per 1000 0.631 1,259 0.064 0.728
Crimes 417.0 N/A 1352.0 735.0
Per 1000 37.581 54.100 49.400
Riremen {full-time) N/A None 22.0 18.0
Per 1000 0.880 1.188 1.667
Firemen {volunteer) 20.0 Shered with 60.0 10.0
Per 1000 1.802 county 2.400 0.660 0.667
Fire Vehicles 4.0 2.0 29 4.0
Per 1000 0.360 0.630 1.160 0.267
WATER AND SEWER
Delivery Capacity N/A 20mgd N/A 10.0 mgd
Per 1000 0.630 Well and 0.660
Septie
Treated Water Storage N/A 1.0 mgd 10.0 mga
Per 1000 0.315 0.660
Water Treat. Cap. N/A 1.8 mgd 10.0 mgd gglig-
.23
Per 1000 0.598 0.660
ULE OR DISCLONURE OF REM:AT DATA
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TABLE §,1-1
INFRASTRUCTURE PROFILES OF IMPACT AREAS

Continued
Big Harn Sheridan Applicable
County® Hardin® County® Sheridan® Planning
Item (11,096)  (3,177) (25,025} (15,146) Standards®
WATER AND SEWER - Continued
Sewer Plant Capacity N/A 1.0 mgd 15 mgd 0.026-
0.150
0.315 0.990
PUBLIC FINANCE .

1980 Expenditures $4.9MM $2.0MM $15.0MM  $11.5MM

Per Capita $442 $630 $635 $759
1980 Assessed $106.1MM  $3.0MM  $142.6MM $124.TMM

Valuation

Per Capita $8636 $944 $5698 $3233
1930 Mill Rate 75.986/000 115.17¢/000 10.83€/000 12@/000
1980 Tax Revenues  $0.8MM  $3,749MM N/A $1.2MM

Per Capita $72.10 $1 $79.23
1980 Indebtedness None None $480,000  $325,000

Per Capita $18.38 $21.45
19380 Bunding $9.6MM $1.6MM $2.9MM $1.3MM

Per Capita $865 $504 $116 $86

BData obtained from a telephone survey and literature search conducted by the
Council of Energy Resource Tribes, 1981.

PData obtained by Jim Richards under contract to CERT, 1982,
®NOE 1978. (Reference 12)
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5.2 INCREMENTAL INFRASTRUCTURE NEEDS

The Reservation Social and Economic Assessment Model (RSEAM) was used to
compute the estimated additions to selected feeilities and services of the population
Inereases associgted with the peak employment scenarios at Sites 1 and 23. The
model wsed the peak numbers of in-migrants expeeted during plant construction and
plant operations at both sites and translated these population figures into service and
facility requirements using the conversion factors prepared by Murphy and Williams
for the U.S. Department of Energy (DOE 1978; see Appendix C-3). (Reference 12)
The resulting estimates refleet the needs of the in-migrating populations, they do not
attempt to adjust for capacity excesses or deflelencies. In what follows, the
estimated service and facility requirements for Site 1 and Site 23 are presented in
sequence.

-5.2.1 SITE 1 INCREMENTAL INFRASTRUCTURE NEEDS

Under the peak employment scenario, it is estimated that the populaiion impact on
Hardin and Big Horn County will be 337 people in the third year of plant construction
and 181 during all years of plant operation. The estimated population impaets on
Billings and Yellowstone County during these periods are 3,032 and 1,628 people,
respectively. While the number of persons expectad to chocse Billings as their new

residence is considerably higher than those assumed to locate near Hardin, the
newcomers in Billings are a smeller proportion of the total population in Billings.

Table 5.2.1-1 presents the incremental service and faeility requirements associated
with the newecomers to Billings and Hardin. The first porticn of the table presents
the household and demographic characteristies assumed for fheee neweomers. These
data are used in conjunction with the DOE pequirement data to construet estimates
of socisl service and private sector needs. As the results indieate, the impact
requirements are expected to be fairly substantial in the Billings area. For example,
as meny as 29 new teachers are needed to meet the short-term demands of the
construetion work force. At the end of the fourth year, ten of these teachers will no
longer be required to meet the sustained needs of the operating work force. In

-3
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TABLE 5.2.1-1
SITE 1 FACILITY ARD SERVICE NEEDS

Billings Hardin
Impacts Construction Cperation Construction Operatian
POPULATION SUMMARY 3032 1628 337 181
Age distribution (years)
5 437 168 49 19
5-17 725 487 - 81 52
18-29 961 456 107 31
30-44 576 317 64 35
45-64 315 164 35 18
85 _ 18 55 2 ]
Houscholds " 1188 498 152 55
School enrcllment 852 421 72 47
REQUIREMENTS
Teachers 290 19 3 2
Classrooms 29 19 3 2
Physticians 3 2 0 0
Registered nurses 18 13 2 1
Health support personnel ] 4 1 0
Police and firemen 9 6 1 1
Single family homes 588 314 65 35
land {acres) 105 12
Mobile home units 458 131 51 15
1and (acres) 26 3
Multifamily units 282 8 29 S
land (acres) 3 1
i+ Parks and open space 2 14
(acres)
Residential/ecommunity _
streets (linear feet) a
arterials 8268 919
collectors 11579 1287
minor streets 38679 4301
Retall building space '
(=q ft) 222843 120036
Service building space
(sq ft) 92498 49825
Office building space
(sq ft) 118723 88023

5-6
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addition to publicly provided services, it is expected that a substantigl number of
new homes and business properties will be required as a result of the impacts from
the synfuels facility.

These data salso reveal an impsat phenomenon common to most major, imposed
growth situations. That is, the initial need for public and private facilities and
services is higher than that projected to meet the needs of the operations period
population. This creates a diemma for local businessmeli and planners. If they build
and expand to meet the expected demands of the peak population, they will be
confronted with considerable excess capaeity during the operations period. On the
other hand, if they ignore the needs of the pesk construetion population, the risk is
pun that increased turnover and localized inflation will reswit in' a general
deterioration of the community's quelity of life. The general solution to this
dilemma is a eompromise in which permanent faeilities are built to accommodate the
operating period population, end temporary facilities (and personnel) are added to
meet the short-term needs of the construction-period population, in excess of the
operating population. Thus, mobile classrooms are purchased or rented to satisfy the
needs of educating the additional eonstruetion period students. gimﬂuly, the excess
housing demand of the eonstructim—petida population may be met by overbuilding
mobile home pads that might be converted to eamping facilities or single family
home skabs once the housing demand stabilizes.

The percentage inerease in population associated with the selection of Site 1 is just
over 3 peveent in Hardin and just under 8 percent in Billings at the height of plant
construction. During the operatiun period, the inerease is less then 1.5 percent of
the baseline population in both communities. With normal population growth
exceeding these levels in each community during the preceding decade, it is unlikely

that expansion of the infrastructure will present the communities with signifiecant
excess capacity.

5.2.2 Site 23 Incremental Infrastructure Needs

The situation is much more extreme in Sheridan, Wyoming. If Site 23 is selected as
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the location of the Crow synfuels facility, the problems of im-migration and
econcomitant infrastrueture impacts are likely to he severe. This Is 50 becausa a
significantly larger in-migratiny work force is expected and these newecomers are
expected to seitle in and around the eity of Sheriden in Sheridan County since it is
the only major population center within reasonable eommuting distance.

Estimates of the increased needs for public and private facilities and serviees
associated with the peak employment scenario are presented in Table 5.2.2-1. As the
flgures reveal, a substantial number of neweomers -are expected in both the
construction and operation period. They represent an inerease in the baseline
population of Sheridan County of 20.5 percent and 6.7 percent respectively. Thisis a
significant impact by any standard. However, if, as expected, this in-migrating
population settles in and around the city 6V Sheridan, the relative impaets will be
gubstantislly larger. For example, if all these newcomers settle within the city
limits, Sheridan's population will incresse by an estimated 34 percent in the
construetion period and by 11 pereent in the operation period. ’

The impacts on the personnel and capital infrastructure ere substantial. For
example, it is expected that 58 new classrooms and teachers will be regitired to
accommodate the sechool-aged dependents of the in-migrating construetion werkers.
During the operation period, the demand far teachers and classrooms is reduced by
more than cne-half. '

The housing situation is lkely to result in even more dramatic problems. -As the
figures indieate, the demand for housing I8 expected to reach %,536 units during
construction and to drop by more theii 70 percent to 703 units during the operation
period. Given the disparity between the housing needs of the construction wark
force and- the stable and sustained demands of the operating work force, it is
difficult to imagine how overbuilding will be avoided even if temporary quarters are
resorted to during construetion. One possible solution to this potential problem
would be to provide a construetion work camp for in-migrating workers. While this
approach has been used in the oil shale regions of Colorado, it is both expensive and
unlikely to contribute direetly to the tax base of the community io which these
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workers will undoubtedly turn for other public and private services.
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TABLE 5.2.2-1
SITE 23 FACILITY AND SERVICE NEEDS: SHERIDAN

Ipects Construetion Operation
POPULATION SUMMARY 5957 2187
Age distribution
5 ass 225
517 1424 628
18-29 1888 612
30-44 1132 426
45-64 620 221
65 36 74
Households 2306 869
School enrollment 1231 565
REQUIREMENTS
Teachers 58 25
Classraoms 88 25
Physicians ] 3
Registered nurses 38 17
Health support personnel 12 5
Police and firemen 18 8
Sinple family homes 1141 422
land {acres 141
Mabile homes 838 176
land (acres) a5
Mudtifamily homes 507 105
land (acres) 11
Parks and open space
{acres) 19
Residential and community
streets (linear feet)
arterials 11107
collectors 15555
minor streets 51960
Retail building space 249948
Service building space 103748
Office building space 144073
5-10
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5.3 INCREMENTAL PUBLIC EXPENDITURES AND REVENUES

The public and private sector expansion requirements were estimated for Site 1 and
Site 23 communities in Section 5.2. With respect to Site 1, the infrastructure
impacts on both Hardin (Big Horn County) and Billings (¥ellowstone County) were
estimated for two separate levels of in-migrating population growth: the peak
construction period population and the peak operating period population. The
impacts in terms of absolute requirements were estimated to be congiderably larger
for Billings because 90 percent of the in-migrating population are assumed to choose
to live there. In relative terms, both the population and infrastructure impacts were
found to be modestly higher in Hardin owing to its eonsiderably smaller pre-impact
size. In neither community, however, was the in-migrating population ever expected
to exceed 3.25 percent of the existing or baseline population.

With respect to Site 23, the situation is markedly different. Due to its size and
proximity, the Sheridan, Wyoming, erea wes projected to receive almost the entire
population impaet of the in-migrating work farce (Sheridan is not expected to be the
only recipient of the economic effects associated with the selection of Site 23; it is
likely that the Crow construction and operating workers would spend a considerable
proportion of their incomes in Hardin end the communities of the Crow
reservation). And due to the exigencies of institutionalized work rules, it was
estimated that the number of in-migrating workers would be substantial. The result
of these conditions was the projection that, during the peak construection pericd, the
population of Sheridan County could expand by more than 20 percent over projected
baseline levels. Even during the operating period, the peak employment scenario
resulted in contributing an additional 6-7 percent to the population of Sheridan
County. The estimated effects of these newecomers on the requirements for public
and private sector infrastrueture in Sheridan were presented in the previous section.

The costs of providing the additional public sector faeilities and services are
estimateé, In addition, rough estimates are provided of the incremental revenues
these newcomers and their induced secondary economie activities will eontribute to
these communities. Subtracting enticipated expenditures from revenues yields an
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estimate of the net fiscal effects the Crow synfuels facility is likely to have on
Hardin, Billings, and Sheridan.*

5.3.1 Site 1 Public Sector Fiscal Effects

Tables 5.3.1-1 and 5.3.1-2 present the public capital feeility costs and the operating
period revenues and expenditures for Billings and Hardin, respeetively. It must be
pointed out that the fiscal analysis suffers from two deficiencies. First, the unused
capeocities of these communities have not been factored into the fiseal anslysis.
Second, the analysis does not consider all the potentiel expenditures or revenues
likely to confront these ecommunities as a result of growth impacts. With these
vavedts in mind, the analysis provides a summary of the most important cost and
revenue impaets on these communities under the assumption that no execess eapacity
exists in any of the major infrastructure ecategorles. Thus, the fiscel analysis
reflects, in general terms, whether imposed growth will or will not pay its own way
with respect to the demands it places on these entities.

Table 5.8.1-1 summarizes the capital costs of providing many of the important
feeilities required by the in-migrants. The figures of primary importanee here are
those for the operation period. As expressed above, it is é‘xpected that both the
Billings and Hardin areas will adjust to their growth impaets by expanding their
permanent infrastructure sufficiently to accommodate the level of growth expected
during plent operations. The additional needs of the short-term construction work

foree are most likely to be met with the addition of temporary services and
facilities.

The capital costs of providing the permanent infrastructure are estimated to be
$15.7 millton in the Billings area and $1.7 million in the Hardin area. It is assumed
that the construction of these capital facilities will be financed through the sale of
revenue bonds (for the utilities) and general obligation bonds for other publiely

*For computational purposes, costs, and revenues are rounded to the nearest dollar.
Rounding to the nearest thousand dollars may better represent their aceuracy.
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TABLE 5.3.1-1
SITE 1 CAPITAL COSTS FOR PUBLIC FACILITY NEEDS

Billings

Hardin

Construction Operation Construction Operation

Item ($000) ($000) ($000) ($000)
Park: and Open Space Total® $ 389,912 $389,912 $43,350 $43,350
Development costs 181,484 20,177
Land costs 208,428 23,173
School Buildings Total 5,876,634 3,789,115 628,052 421,271
Construetion 5,045,187 3253,018 560,761 361,668
Other 605,422 390,362 67,291 43,400
Community Street System Totai® 3,257,831 3,257,031 362,215 362,215
Construction 3,044,796 338,518
Land 213,136 23,696
Public Facilities Total 1,882,528 1,064,497 220,354 118,350
Police Faellities 214,808 115,393 23,887 12,829
Fire Facilities 171,927 92,314 19,109 10,263
General Government 107,454 67,696 11,943 6,415
Health Care Pacilities 1,267,958 580,817 140,931 75,693
Library Facllities 220,281 118,277 24,484 13,150
Ttilities Total 16,678,202 7,202,972 1,853,665 - 810,828
Sewer System 4,041,324 1,749,216 449,162 194,477
Storm Drainage 3,701,027 1,678,998 411,341 186,670
Water Facilities 7,054,428 3,052,272 784,046 335,350
Gas and Eleetric 1,881,423 812,486 289,106 90,332
Total Capital Costs $28,185,207 $15,704,427 $3,207,626 $1,756,014
Annusl Debt Service Costs? $ 3,773,401 $2,114.538 $ 416,045 $ 235,093

81t is assumed that even with a commitment to meet the needs of the construetion
work foree, the parks and the community street system, because of their "publie
goods" nature, would not be expanded beyond the levels needed to accommodate the

operation-period population.

DThe annual eosts of servieing 20-year, 12 percent tax—free bonds.
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TABLE 5.3.1-2

ANNUAL INCREMENTATL REVENUES AND EXPENDITURES

Operating Revenue and Operations Period Costs
Expenditure Items Billings Hardin
REVENUES
TAXABLE VALUATIONS
Residential Property $16,071,033 $ 1,786,767
Nonvesidential Preperty 17,177,493 10,105,207
TOTAL TAXABLE VALUATIONS 33,248,527 11,891,574
Tatal Ineremental Citijounty
TAXES 731,468 261,623
Loeal Nontax Revenues 416,537 145,125
State and Federal Transfers 803,883 287,524
TOTAL INCREMENTAL REVENUES 1,952,287 808,278
EXPENDITURES
PUBLIC SCHOOLS TOTAL 820,127 91,181
General Operations 812,211 50,301
Busing 7,016 830
COMMUNITY STREETS TOTAL 42,357 4,709
PUBLIC SERVICES TQTAL 574,078 63,826
Police 75,005 8,338
Fire 75,005 8,339
Health Care 349,063 38,809
Libraries 11,539 1,283
Recreation 28,848 3,207
UTILITIES 448,589 49,874
Water and Sewer 60,531 6,735
Ges and Elegtrie 360,802 40,032
Solid Waste 27,406 3,047
Other Operating and Maintenance Costs 219,246 24,367
Debt Services 2,114,538 22E,093
Total Inerementai Expenditures 4,218,935 469,059
Annual Fiseal Balance $-2,266,648 5+ 229,214
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provided Paeilities. If both debt instruments have a 20-year life and tax-free yields
of 12 percent the annual costs of servieing the debt will be $2,114,000 in Billings and
$235,000 in Hardin.

Table 5.3.1-2 summarizes the estimates of incremental revenues ana expenditures
associated with the permanent operation-period population. They indicate an annual
short-fall of revenues of $2 million in Billings. However, in Hardin it i3 expected

that growth will pay its own way and contribute modestly tc an annual surplus in
revenues.

5.3.2 Site 23 Public Sector Fiseal Effects

Table 5.3.2-1 summarizes the estimated increases In capital costs needed to
accommodate the in-migrating population during plant construction and plant
operations. The cepltal costs exceed the debt limitations of both the eity and
eounty. Thus, unless the debt ceflings can be lifted or other mechanisms found to
provide these funds, it is doubtful that the required infrastructure will be available
for the in-migrating populations. The consequenees of shortages in community
facilities and services have been reported in numerous studies. Gilmore, in his
seminal work on boom towns, indieates that such shortages preeipitate the "Problem
Triangle." According to this paradigm, the lack of public and private facilities leads
to frustration and disaffection among new (and old) residents causing increased out-
migration and high labor turnover ﬁhieh, in turn, contributes to declining
praduetivity in both the basie and secondary seetors of the economy. This decline in
produetivity results in a further reduction of goods and gervices, higher prices, more
dissatisfaction, increased turnover, and absolute deterioration in the standards of
living and quality of life (Glimore and Duff 1974). (Referenece 5) i
Assuming that the funds needed to expand the public facilities in and around Sheridan
can be borrowed, the annual debt serviee requirements, as shown at the bottom of
Table 5.3.2-1, would be substantial, Table 5.3.2-2 presents an assessment of the
annual incremental revenues and expenditures—including debt serviee costs—during
the eonstruction and operation periods. As shown, the annual deficits are expected
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TABLE 5.3.2-1

SITE 23 CAPITAL COSTS FOR PUBLIC FACILITY NEEDS: SHERIDAN

Construetion Operations
Item {$600) ($000)

Parks and Open Space Total $ 523,754 $ 523,794
Development Costs 243,798
Land Costs 279,995
School Buildings Total 11,545,880 5,090,169
Construction 9,912,328 4,368,994
Other 1,189,479 5224,399
Community Street System Total® 4,376,585 4,376,595
Construction 4,080,275
Land 286,319
Publie Facilities Total 1,895,002 1,430,009
Police Facilities 422,282 155,015
Fire Pacilities 337,786 124,012
General Government 211,116 7,507
Hexzlth Care Faellities 2,491,170 914,586
Library Facilities 432,788 158,890
Utilities Total 32,349,027 9,787,131
Sewer System 7,838,549 2,349,837
Storm Drainage 7,178,509 2,255,509
Water Pacilities 13,682,762 4,100,319

Ges and Electric 3,649,207 1,091,467
Total Capital Costs $52,600,388 $21,217,598
Annual Debt Service Costs? $ 7,054,195 § 2,840,800

8]t is assumed that, even with a commitinent to meet the neads of the construction
work force, the parks and the communities street system, because of their "public
goods" nature, would not be expanded beyond levels needed to accommodate the

operation-period population.

brhe costs of servicing 20-year bonds paying a tax-free 12 percent.
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TABLE 5.3.2-2
ANNUAL INCREMENTAL REVENUES AND EXPENDITURES: SHERIDAN

- Operating Revenue and BExpenditure Operations
: Item Construction Period
REVENUES
Taxable Ad Velorem Valuations $70,705,243 21,589,281
Residential Property 19,931,182 19,931,182
Nonresidential Property 99,636,425 41,520,463
Total Incremental City/County
Ad Valorem Taxes® 498,500 228,363
Total Incremental Sales Revenue . 45,593,559 12,880,962
Total City/County Sales Tex Revenues® 911,871 257,619
Loeal Nontax Revenues ‘ 886,643 520,666
State and Federal Transfers 1,709,511 1,003,882
Total Incremental Revenues 4&')06;525 2,.010:530
EXPENDITURES
‘Publie Schools Total 2,499,025 1,101,731
General Ouerations 2,474,903 1,091,097
Busing - 24,121 10,634
Community Streets Total 56,301 56,901
Public Services Teotal 2,100,605 773,197
Police 274,451 100,759
Fire _ 274,451 100,759
Health Care 1,277,252 468,519
Library 42,223 15,501
Recreation 105,558 38,754
Utilities 1,641,428 602,619
Water and Sewer 221,672 81,383
Gas and Eleetric 1,319,476 484,421
Solid Waste 100,280 36,816
Other Operating and Maintenance Costs __B02,241 _ 294,528
Debt Serviee® 7,054,125 2,840,600
Total Ineremental Expenditures $ 14,154,825 $ 5,667,576
ANNUAL FISCAL BALANCE $-10,147,800 5—3,657,046

27he combined eity and eounty ad valorem tax is 22 mills on 25 percent of full value.

bohe ity and county each levy a 1 percent tax on sales within their jurisdietions.
Although the entire in-migrant population may nat live within the boundaries of the
city, it is assumed that all will shop in Sheridan. =

CThe ennual costs of servicing the debt from Table 5.3.2-1.
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to be substantisl even if the infrastructure is expanded only to the level required by
the permanent operating and secondary work forees. To place these figures in
perspeetive, the entire budget for Sheridan County was $15,987,000 in 1980; the
budget for the eity of Sheridan was $11,515,000 in the same year. The deficits of
$10.1 million and $3.6 million forecasted for the in-migrating construction and
operating period workers represent an extremely high proportion of these total
budgets.
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6.0

CONCLUSIONS

This enelysis supports the conclusion that Site 1 is preferred over Site 23, from a
socioecanomie standpoint. The projections presented in this analysis rest on a host
of data and sssumptions concerning manpower needs, the availability of local Indian
and non-Indian labor, manpower competition from other projeects, household sizes,
the spatial distribution of households, and the service requirements and costs of new
populatlons. Based upon the data available at the time this analysis was prepared
and the assumptions constructed from the most recently available evidence of
socioeconomie impact phenomena, the study concludes that the population and public
gector impacts will be markedly greater on Sheridan if Site 23 is sglected than on
Billings and Hardin if Site 1 is seleeted.

These impacts impeose project-related eosts of two types. The first type of project-
velated impact costs ave the direct costs of mitigating loeal publie seetor impacts.
Recent mitigation agreements in the Rocky Mountain Region have required the
project developer to provide both the ineremental capital and the annual operating
costs for new or expended public facilities and services attributable to project-
related growth. An estimate of these costs assoeiated with the selection of Site 1 is
provided in Tables 5.2.1-1 and 5.3.1-2. Capital facilities costs during the
posteonstruetion period in both Billings and Hardin are estimated to be $17,550,440.
The gnnual inerementel costs of providing services to the neweomers in these two
grens are projected to be $2,037,430. Their present value of $13,377,750 is
estimated by discounting these costs over a prejeeted 30-year project life at an
assumed opportunity eost of eapital of 15 percent. Total mitigation costs associgtéd -
with the selection of Site 1 are estimated to be $30,928,19G in current dollars.*
Similar projections of project-related mitigation costs associated with the selection
of Site 23 are-prepared using the postconstruction period costs in Tables 5.3.2-1 and

*Obtained by adding the capitsl cost estimates for Billings and Hardin during the
gperations period {$17,550,440) and the present value of operating and maintenance
expenditures in excess of revenues in hoth communities over the projected 30 year
life of the faecility (.$13,377,750}.
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5.3.2-2. The total costs in current dollars are estimated to be $45,229,790.*
Comparing the costs of mitigating growth in Sheriden to the costs in Billings and
Herdin provides one measure of the relative project-related impacts associated with
the selection of Site 1 over Site 23.%*

The second type of project-related impaet costs are those associated with-the
turnover of the projeet work foree i these two site areas. Quantifying the extent of
turnover and its effects on productivity and project costs is extremely difficult.
Sufficient empirical evidence of these effects does not exist to permit estimates to
be made with precision. However, during the construction of the gasification
facility, annual growth rates in Shariden County are expected to exceed—by a factor
of 2—the rates pgeherally considered to be tolerable and at nonimpaet-producing
levels. If, as a result of the pressures of rapid growth (e.g., housing shortages, local
inflaticn, increased crime and domestie viclence, and shortage of needed services), it
is assuymed that labor produetivity is just 20 percent lower at Site 23 than Site 1, the
effects on project construction costs can be estimated. Table 3.1-2 presents the
estimated construction labor wage bill ($72,000,000) for the third year of plant
construciion. A decline in productivity of 20 percent at Site 23 would have the
effect of increasing construction costs there by approximately $14.5 million in the
third year alone. Again, aceepting the relationships among rapid growth, adverse
soetoeconomic impaets, labor turnover, and reduced productivity, Site 23 is expected
to impose greater projeet-related costs than Site 1.

The estimates of both mitigation and produetivity project related impact costs rest
on too many sssuraptions to be accepted uncritieally as projections of the actual
dollar costs asscciated with growth impaects at Sites 1 and 23. The figures are
presented Instead to Dlustrate the relative severity of the sociceccnomic impaects

*Obtained from Tables 5.3.2-1 and 5.3.2-2 by adding the present value of excess
operating and maintenance expenditures to the total estimated capital costs.

**These figures reflect relative impaet severity in the two sites. Whether they
accurately represent actual project-related costs depends on a number of faetors
including the willingness and legsl standing of both perties to negotiate mitigation
agreements.
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likely to oceur at both sites. That is, aceepting the assumptions used, it is likely that
the costs of mitigating the impaets at Site 28 will be approximately 30 to 35 percent
higher then the impact mitlgﬂﬁm costs at Site 1. Similarly, it is expected that, if
the impacts are not mitigated, productivity will be lower at Site 23 than at Site 1 as
a result of a higher incidence of labor turncver. The figures on public costs and
productivity effects are not sufficiently reliable, however, to permit an evaluation of
whether it might be more cost-effective to mitigate impaets and avoid produetivity
deelines or to accept reductions in productivity and resist contributing to impaet
mitigation. .
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APPENDIX C-1
UNION WAGE LEVELS IN MONTANA
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FIGURE 4-a COMMUNITY DEVELOPMENT MODEL,
ECONOMIC IMPACTS
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FIGURE 4-b COMMUNITY DEVELOPMENT MODEL,
DEMOGRAPHIC AND SOCIAL IMPACTS
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FGURE 4-«c COMMUNITY DEVELOPMENT MODEL.
LAND USE IMPACTS '
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28. Hseg. Needs by Type: 6.
Singie Family
Mcbile Home
Multl-Family

¢« Qper. Phase

18,

Schoo! Enrallmant
= Qper, Phasa

14 Tetal Papulation 35"
s Qper. Phase

54.4 Faciity Qevel. Costs: a9,
Police: Fire:
Gov't Admin,: ERTETE——T——

Heglti; Librarias
* QOpsr, Phasa

24.4 Hag. Neads: 41.4 Resid. Roads:
Singie Ramity Atrerials
Mobile Home Coilectara
Muiti-Family

s Opar. Phase

* Oper. Phase

|

Sarvica Repts.
Phase

{

Office Employ.
Phasze

|

Primary Smpioy. sa'l Mgtf. Employ.
* Oper. Phase ¢ QOper. Phase

| .

Minor Sirects
* Qper, Phase

2"-! Ratall Bidg. 32.4 Land Rox.:
spacs o Ratail
* Qpar. Plinge Service
Oftlce

¢ Opsr. Phase

2. Comm. Svea.

Bldg. Space

! ¢ Opar. Phase

3"’, Qffice Bidg.
Space
I ¢ Qpet. Phass

35

3“‘ Inchustrial "{ Land Req.:
Bldg. Space Industry
+ Oper. Phase

‘ * Qper. Phasa

Land Reguirements:
Rasidontial Devel.:
Singie Family

Mobile Home
Multi-Famity
* Qper. Phase

37.’

Land Reguiraments:
Schools
* Qpar. Phase

Land Requirements:

Playgrounds

Nbrng, Packs

Comm. Open Space
* Quer, Phase

Est. Land Costs: 0.4 Land Requiremasnts:
Peties: Fire; Dther Pudilc
Gov't Admin.: Facilitias

Heaith: Librarias
» QOper. Phase
Total Reads:

az.
! Anterlals
Collactars
Minor Strasts
+ Qpor. Phase

* Qper. Phage

43.4 Land Req.:
Major Rends

I = Oper. Phage
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13 SUBMLCT V0. TR RESURICTION N THE
NOTICE PAGE AY WHE FRONY OF THIY MEPORT




25, Plant Lang Requirsments (0:

Hanect on charattersiics at the sym
thetic fusl plant and 3ie: {rom ik
dustry sourcss.

26. Aanil Sales By Typs ()

27. Rsuil Building Space [0} =

toral retwil 3ates . proporion of
sales DY typs - satss par square

foot .
B ETE

q].077] .2T7}.195).066

et

Aetail Saten (.0

Salesiag, ft. | 50| Sai10] a0 |ap
AN ELE
.058 ] .0221.080 | .0%8 | 097 [$1.0D
|| 30 .11} | 1

Retail sales-gintribution baess an
ssiscied  mining-<domitani countes
(SEP). Comparad in nuion as a
whole, langer proporticns of Lotsl
ratail salew are in eating and drinks
ing, suip desiers, and gua staticna:
wittly verying proportions aré In
building materisls ard harcware
stores. general merctundise atores,
appliance and spparel Stores. and
luenititrs stosan. Ratio of sins par
aduare 1001 gross leassable floor
araa cerived from “Dollats and
Gants of Shonping Canters,™ Uraan
Lang Insthute. 1973,

28, Servicw Receipts by Type (0}

29, Commeccini Services Buildiag Spase
{0) = toisl seywice recstpis . pres
portion of recmats by Hpe = 1
cuipte per $4. loot

BIREHE
tetal sve. repis. .=a21 .o:: .1::[.13; ‘

=
-
[
-

Amutr,

ety PO Q. 1L ) 45

HEIE
cant. 1068 |.298|1.000
comt. | 30{ 20

Services receigts cistribution Baged
on sslected MIning-cominant couns
ties {SEF). Compared to the nation
2% 3 whoie, larger proporiions are
sgent for hotain, motels. and irailer
parks and for miscullanecus sewces
|a caiagory which includes perseral
and busnuss servces). Widely vary
ing propoctions are apent for mis-
callanoous repeir and (o4 amuse
mamt and racreation stfvices.

30, Q¥ice Emplaymant (0)
. Office Builaing Soacs (0} »
lgyment « ompioyment by type
aetvity = squmre footage per

wmployae ; EE‘

ERAK
1501150

SEND. EMBL. CATEG: s
10. employ. DY typa ~{ O
31, oftice emplay. « 1§

=

pili Hialasl
:::t 1?5 1':u 1'55u ﬁg

M

38

ar.

Oifics smoloyment SHNBNEES VAR~
Ing pronortigns of total emmicymant
In varmous yscondary eCCIGMIC CAtes
gonaz. QOffics space per offica eme
pioyea vanies by ecanomic tunction,

Aslail. Service and
Reguitement (0%
Igial tuldlng apage = reull (2T} -
aervics {29) ~ oftica (31

parking space = toial bidg. ipace
+ 1.475

other lang raq. = (bldg. spece -~
pkg. sosce) = 25

total isng req. = bldg. spece -
pkg. apace - other land

Assumes all bullding poce at
ground leval. Pavking lzcior ss-
sumes 5 spaces pet 1040 agquers
leqt of building wpicw. and JI7S
sguare tewd par parking sgage.
Qe land' inclydes service reacds,
utiiivas, lenuscaping.

Olflce Land

BExpectsd Munulacturing Empivy-
meat (0) =
ptimary employment (@) 2 .11 (SEP)

Ratin ol menulecturing to mining
amployess i 1:4 in mining-dominsnt
counlies (SEPL. Spacial programs
andlor locsl condifions coald ine
cranse the milss a ratle of 40 s
an upper limit for mining-dominant
counties (SEP).

industric) Quildings Spaco (0} =

manuiacturing employment = 550
g, ft. per empioy.
Space per employsa depends on

charasiwriotics of manufactunng
lirms.

Inaustriat Land Requiramants (0F
pariing spsce = mgl. smptey. =
28{ mq. L. par smuioy.

ciher fand req. = (Bldg. ssace -
pkg. spscey + 2

total land req. w bldg. space -
pkg. soeca = citer land

Assumet all induatrisl spacs at
grouna level. Paming lagtor s
sumst .75 spaces O MOyl
50 34, it per wpace 'Diher land™
includes ssrvics roacs. utilitfen.
landsoaping.

Regidentinl Land Requiremem O
singta=tamily = singletam, uoltp -
3 units pet acre

muclls nomss » moblis namp units
= § units per zere

multbfamily = mulletam. units -
10 urit et acrs

totsl land req. = singelam. -
motile homs = muli-fam.

Dansitien couid de somswnat higher
or lowet, depencing on locsi canal:
Hot, Thesa ere conaiatent with
thosa ior “"singte-lamily conventiit-
al “singleiamily clusters3,” and
“tawancuss ciusiersd' housing gst-
wms In “*Coat of Sprawl™ neighbors
noad ot analysis.

$ehoct Land Recuiremant (0} =
school enrolirrent + 013 actras pes
pugit

am

39,
20.

a1

ey

a3

Asgumes 21 10 acre sile lor an
elemanary scnool with 753 puois,
3 20 scre suw for a hign school
with 1500 pupils (COSL

Parks 2nd Opan Space (O
playgrounds = touwl pop. - 18
acras per 1000 pen.

abrnd. patks = foml pom, ¢+ 30
actes ger 1000 200,

community open space = iotal pop.
» 3.7 acres par 1000 pop.

parks sAd Cpen spacs = Rigrnas.
=nprhd, parks - opan spacs.

Faciors from GO assums come

munity parcs act justitied for pogu-

Intlan od llltl normelly gunerated by
e tunis d

"Public Faciity Land Cosls {0):

&unli: Faciiity tand Requirsmonts
iH

land costs {polica and tirey = lacil
devel. costa + 08

land ccais [oihar pudiie facil) =
latii. ddvel, cogis ~ .08

towt lana reg. = twtal land costs ~
53500 par acre

Mors severs locatinnal coratrmints
on police and {im faciilties mey
resuit in higher land costy, as 2
proportion of facility devoiopment
coms, Assumes thal within lisuts.
the budpst for public facility land
datermines he amount purcnasad.
Land czost as proporhan of lacility
daovelopmant caits JAfME an lang
cost impasts under sprawl mix ae-
velopment condliions (COSL Land
cust por atrd i 3 SORIE AlpRCiY-
tion unoer low dansity sorewl de
volomment congitions (COSL

RAstidanuasfoipeed Streat Systam
an

arteviala (100 1L ROW.) = single
tam. urits « § (L per unit - mo-
bilse homes « 55 . par unit
=muitblane. units = 5t por unit

calleciors (80 & ROW.) = single
lawm, unuts - 7 It par untt — maobile
hamas - 17.25 't par unit - multi-
tam, units « 135 L ger uml

mwnor Ateets (S0 1. ROW,) =
singietam. unitm - AT It. per umt
- mebile homes - 22 1L Per
~ muitklam. oatts « 10 f. per unil

Sactora Deswd un neighbornoos cost
anstysis tor residentlal cevalcomant
of sumilsr denaily (COSL

Community Strest System (01
angrisiy = armenzis traud.reiated)
- 78

ccllzctars = calleciors
ralated) - 1.1

RUNCr $iPe3it = MINDP SRS |rasid.
~alatom ~ 1.1

Itenid.-

Fectors for nom-residemial parman
af total community Atrest systsm
tasect an teistlanshios In 3orawl
miz deveicimant patiarn (COSI

h';l#or Rosds Land Requiremsnts

(B =

community straet sysiem (aztenals
- epllactirg)

USE DR DISTLCSURE OF RENCRY TATA
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FIGURE 4-d COMMUNITY DEVELOPMENT MODEL,
LOCAL GOVERNMENT IMPACTS:
CAPRITAL COSTS

3. Playgrounds

« Qper. Phase

48. Elem. Enrali, . Bidg. Space: 43§ Facil. Davel,
High Sch, Enrall. Elam. Schooi Costs:
* QOper. Phase High Scheel Elam. Sch.

16. 4

Schaol Enroli.
l s Opaer. Phase

Land Requiremontsa:

Neighborhood Parks
Comm. Opan Spage

Gomm. Opan Space
* Qper. Phang

* Qper, Phase

49,

Parking
Paying

High Sech.

Othegr Costs:
Furnishings

Landacaping

a4, Facillly Oewal. Costs: 45, § Tota! apital Costs:
Playgmunds Playgreynds
Neighborhood Parks Nelghburhood Parks

Comm., Cpon Spacna
o Oper. Shass
T

50. gom Capitai

asts:
Elem. Sch.

High Seh.
* Qpar. Phase

42.4 Total Read System: 51.4Facillty Devel. Costs: 52.¢ Totai Capitat Costa:
Arterials Aa‘r?risls Artariais
Colleciors Collectars e — g 1T
Minor Strasts Miner Strasts Minor Streats

» Qpan Phase ¢ Oper. Phase

emma— Y Faclity Dovel. Costs:

* Oper. Phase

' #Tatal Pepulation 4.4 Total Capital Gosts:
¢ Opat. Phase Poiice: Fire; Community Faeillties:
Gov't Admin.; o — Palien: Fira:
Hanitty; Librarias Gov't Admin.:
« Oper. Phase Hemlih: Libraries
& Qper. Phase
L. -
2a. Hag. Nesods by Type: 55.8 Pacility Devel, Costs: 6. Tatal Capital Costs:
Single-Family Hesidential aress; 57.§ All Areas:
Mobile Homes Sanitary Sewasrs Samitary Sawera
Muiti-Family Starm Drainage Storm Drzinaga
* Oper. Phass Water Supply Water Supply
Gas & Elec. Util Gas & Blec. ULIL
e rRT—

“"ﬁ Tetat Population

» Qper. Phasa

58.4Ta Cophail Costs:

8. Tatal Capltal Casts:
Solid Wasta Celles,

* Cpear. Phasa

:

80.4 Annuzt Gapital
{45, 50, 52. 54, 57. 8&) Coms (Tebt. Sva)):
) Grand Total I} Grand Total

) Adiustod Towml -

¢ Opet. Phase

i) Adjusted Total
s Qper. Phaza

i
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.-

a5

47,

S0

81,

52

Parks & Open Scacw Jwretopmant
Cosuaidy

playgrounds = lind feq. « 40,700
pat 4cta 1ICOS

nughboitioud Darks = iang reg-

+ £132.200 per acre [CO5)
community oaen Space = lEnd .
« $12G0 pac acre ICOST

totsl aavel, Sosts = playgroyncs -~
nughbOMOoE DEFks ~ CRAR IGACH

fana & Open Space. Tout Sapiwal
Gown (01

{ang costt = IEnT rigquirement (3ve
2381 « SBEQ0 per acrd

1013l cagital coats = davalcpment
cosis ~ langd coals

Land cost par acre i3 3 geneni
exgecuanon under “low annsity
sorawl davelggment conaltions’
1S0S5.

School Enrsllment. by Graas Levet
o

slemanntsry = fotaf senack enroll, ¢
12 (SER)

high senoal = totsl schon enroil.
- .28 (SEP)

Seheol Building Spaca t0x
slenentary = wem. snroll. s 120
g, ft. pae pupli [COB)

high scheet = high 36N, enroll. =
153 a4, tt per pugil (COSY

tomd bidg. spaca = elsmuntery -
high szhaal

‘ﬁm Faclliy Dewsicomant Gosis
"

il schoot Guliding spawe « 334
por square toot {CUS)

Siner Schood Dewsicpment Conts

[0 =
{acillty cigwelopman? Soats a2
(C03)

QOther  developmant costs inciuds
acnool {nrniedingy, gatking, peNNg,
lanascaging, 81,

Senocls. Tots) Capital Coata (R
ol demsl, cosis = fatillty devel
costa ~ Gthar dwssl, Ces

(ang casis = lowt Sawel. costs o
J8 (CQS)

total capited coma = taul dwvel
costs - land Gosts

Azsumes that land cosis, as B pres
partion of tothl Seesiopmanm cests
ste lowet for schocis (han tor othar
putiis lacililes (see 726}

Community Street Systees Davetope
mant Costs 0%

wrterigly = zrigeial Stteet lengilt =
117 per tom (CUB

collaztorn = collactor sirest langth
« £33 per toct (CAS)

MAINOE BITREE = MNAOP Jtredt leng
« %37 par oot (COS)

otst cioval. Coaly = afienaie -
COUNCIS — MINOt ywnety

Gommunity Sirext Systam, Tawl
Caoigl Coats WL
land costs « latal Gawkepment

LN

ceaty + 07 iCOS
ol cagitst costs = ol sevaiooe
mynl couts - AN coats

Land cowts, as @roportion of atfedt
aystam dwemiasment cosis bogad oft
1ang cost imMpACi ungsw “sprawh
yux™ dexelopment conailions.

putlic Facility Osvsiopment Costs

Qx
polics  lacilities istructure. nquin-

- mant, vehicics) = ol populstion

« 340 pwr peragn (GOSN
{ie iacilitias {stiyciure. scuipment.
votticieal = toial popuistion 32
ger person (CON

t agmmistrstion (oftices
anc mosting rooms) = total populde
tion « 530 per Dersen (COS)
nauith care faclities lytruslure, =
quipment, (urnakingal = ou poe~
alaton » 3218 per peson (COE)
linary laciiities (atructure, “wuip-
ment. lurnshiage. Dooks) = toul
population » 381 per parzon (GOS)
ozl devel. costs = police - N
- govl aomun. = THSHh - Rarary

&4, PBublic Facillties, Totsl Capital Coals
@a
ot davalopmsnt cmsts o lend
s (sae #3534
55. Restdenia Uty D
ment Coats 10k
Crits par unit: _3
3 I - 133
R HBRERES
IR IEIE
singlelwm, unitu 1,103 $.932{ 2960|543
wodile homas | 733]1.293{1,082 jaa2
maitklam, uaits | csaf 811,283 |19

8T,

Facility doveicpman coats nagsd on
newghbortaod coel analysis for regl
dantist dsvelopment at  aimilar
apnaity {GOSH

Homretidanim Ulillty Dawelopment
Coats {0%

sanitry towerde =
dovel coats + 43
sierm cramags « rescreiaied Sewl.

R rHeted

costs v .3

wiater facililfes = recormstoc decdl,
coaty - .20

gas & sloc, lacilities = reg.iulatet
cwel, cogts « 23

Factors jor momeresidential portioa
of towt utiity sysisms based on
relationeiipy in “3pmwl mix™ de
watoamen prtern (G035

uthittan, Torsl Capitsl Qomz (G
taaility development couts {ganitary
sewet, MEIM Cranegs. atc.) = fend.
nipted cavsl. £CME - OOMAYR

syatamewiae doral. Cosis
sanitary . sawet [gumping atavdens.
ttentnent plamsl = [lacility cevel
[=-"1] S

water facil. (storage tagil. watlsy =
Tazil, daved, conta + D8

gas & alez. lach. (rangih,, t=nad.
lidsgt = facil dwvet costa o 3
total capital costs = lacilty Qeeal.
costy ~ sygiem devel. coals

€8,

58,

Pactors for 3oucial Systamewide
cosis basatt on relationships o
":agrs:ut X" develdCmant pafen

gald Wants Collection, Toip! Capital
Gatta Ok

AyveiCpMENt Costs (atrusture. vehis
cien) = totsl dopuanon - SB.2E
per parson (GO

landilll [disprsall conts = QMSIODe
mant costs « 08 1G08)

tatal capital cogts = development
costs - lenafili costs

Toul Canital Casts (O

grand i = aum ot 45, 50 52. 54,
57,58

ecusted tgal = grond total Tes3
qunoe streata (see ¥S2) lesk gas &
wloc. ulll (swe <571

Adjusied toial aisumes Inst the
eonls 0f Minor suH3at and gay and
siactric tacillias ars rafleciad in e
stce ol prhaia devsicoment. and
are thretafore not reltedted in oot
caoital budguty: sigumes (At hos
pitals mag neeith dimcs 2 caunty
facilities ang ste retlectad o losal
cipinl bhuagets.

. Agaust Capitat Coats, Dabt Sermee

0 2
total capitcl costy - 0B€8

Annual capital conts are the castisi
paymant on 2 25 year lcan at [A
intacout.  Annual cosiz wouwic DO
10% higher {0026) o a 20 year
loam at 7% lmtecsdt. 9% lowar
LWRTa7 or 2 35 yeur loan 3t 8%
intersst, Assumas that Seolal coots
are ail in a singls hond sub.
rmer than @& RINCSIC MANA IUws
urmg tne devekmmant panod,

Tarat adjested comial coyta af $4T00
per capits companes with 5923 ginr
wEl ot oumgtanding por CATMA N
Mg Svaiage cuuty arsd. ang 3368
in zounty avess of 10-25.000 poou-
intin, Ankusl capitsl sests of 3405
per cagils compmcs with 2103 am
nugl canitel awlsy per capits in the
awersdi eoumy iR, a0 362 in
county wmss of 1625000 patull
o

i iho aestRgGE COURty, oniy a Dortion
ot tha capitsl coRt of the pubile
tagiiily snd intresugure  apatem
s reitectod I current dext ascnce;
the moael asaumeN new gubdlic
laeltity snd intrastruciurs daveiod-
mam, with ot costa refisgiea in
cucrant dant serves,

poaR conatucuon perics
{pey) = pesk censtruction  YeER
Q = ocoarating Rernod

21 sarnings. ingome, sales. costt,
rewenugs esfimates IR 1523 5

NGO LEuUTCHN:

Soeigaconomic proilia |SEPE Con-
We-uer Dratiis (CWR)

soat of Sprawl (COSY Urban Lang

Insthute and ©iher aourdes

USE O DistiosukE OF R D2TA
_] _wsusitor wme axsietam on RE

KETIE PACE &7 FHE SRONT S8 Thi3 KEPORT




FIGURE 42 COMMUNITY DEVELOPMENT MODEL,
LOCAL GOVERNMENT IMPACTS:
OPERATING AND MAINTENANCE COSTS .

46, § EBlem. Enrall. 61.] Genearal Op, & 54.§ Op. & Maint. Costs:
High Seh. Enrcil, Maint. Costs: Schaois
* Qper. Phase

AR Ry,
» Qpar. Phase il Elom. Sch,
High Sohoot
¢ Qpst. Bhage

82. Buasing; l Buszing Cogts:
Elem. Sci. Elam, Sch,

High Schaol I High Scheal

42. 4 Totul Road Syatem: 65.2 Onar. & Maint, Costa:
Artarials Arterials
Collesiara Colioctors
Minar Streats Mine? Strexta
* Opsr, Phase * Qpar. Phase

14,k Toml Papulation: ea.’ Oper. & Maint. Sosts:
* Qper, Phase Polics; Flra:
Gov't Acmin,;

Heaitix: Libraries:
Racreation
* Opar. Phass

Total Population: ’ Qper, & Maim. Coats:
+ Upet. Phase Saritary Sawerage
Storm Nrainsge
Water Supply
Gas & Elag, UL
Solid Waaie Collez.,
¢ Qper, Phaze

4.4 Tomi Poputatian ea.; Oyer. & Maint, Costs:
o QOper. Phase J Other Gov'i Sves.
I l s Qpsr. Phass

9. Tela! Opersting &
Maintanance Costs:
{54, 84, 68, 57, €O)

i) Grand Totai
1i} Adjusted Total

* Opar. Phasa
Y I AL

LISE G0 PISCLOSUNE OF REPCAT LAYA
£3 TUBICCT 30 THIL RESTXICTION &N EHE
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al.

B

ES.

Scnools. Ganmral Oner. A Mant.
Costa () =

3703 anrcilenedt % 53,080 persunll
ens

Buszing (O

slem, school = slsm. enccliment -
25 (Cas)

hign =zchoal = high scnool snrall,
» 13 (COS)

Patgentage of senoel pupiia busted,
by grace laval DE28d gh ealimaies
for ihe “sprawt mix" devslopmaen)
Ratiarn (COS). °

Annual Buzsing Conta (G) =
Pupily bussed -+ 938 per pupil
|casy

Sochnnn. Tata! Oper, A Maint, Comis
10) =

general opw. & maink. coars -
Dusung sests

Total g
coats are about S264 Py Capita, VEraUE
5300 i1 the averago county ares. and
S25T Incounty aress of 10-25.00Quapu
labon. Parcanitaratus donotratiectite
3cnogl age poriian ot total popyiaiion.

Ceawelinity Streat Sydtem, Qpet. &
Maint. Costs (OF

arterials = arterial atreat tength -
$1.25 per loat

colleciorn = coleaior street lyngth
» G735 ger oot

mtinor siresis = minor street lengih
« 383 per toal

1othl opwe. and maint, 2oam =
urterials ~ collectors - mimor
atteens

Factors derived trom COS, adjustei’
1a reflect the charactasiatic af rodd
rightotway maintainat. Total annual
QRENILnY Ghy MANMENINCe COSts are
0ot 515 par capits, versys 540 n
average county area, and $52 in
county ateas of 10+25.000 populs
tion: diltersnces are attributabie to
tha costs ©f furRl 1SaAS in mest
counties, net inziuded In gammunity
sirest synmm. (CWP, COE AND U.S,
Cansun)

Putile Serwcas, Opsr. & Maint
Gous (Ok
palics = lotsl pop, - $36 pwr

person (S0% aalaries)
fite = teal pap. « 523 par nersco
{50% salarins)

gov't. admin, = iotal pop. v 342
e person

nesith care = laWwl fdo. « 3121
per gerson (G60% salaries)
ilarery = rtotal pes. - 54

R
painon [57% salering)

a7,

tectedtion = toisl pop, -
person (30% salunes)

510 per

. The above f‘sclors. darived Feoem

CUS, ¢an OB comparsd with per
capita sapenditures in \he averaga
4.8, county ares. and with smslier
county areas of 1025080 populss
hion:

police: $26 por person va 132 (US).
512 tamm

Rre: $26 oar paracn va 516 {US)
£.4 (am)

gov't aomun. = ! 12 par person YR
831 {US), 522 [sm

jtor Hngncial agmin, gnri. controd,
gnrl. publie bidgs.

health gare: $121 per person va
44 (US). 538 lam)

(eve. County aran sxpend. relisct
SubIiS costs axclusiveiy)

Hirgry: 34 par peraon va 5§ {US)
52 (ami

recraation: 310 par person v 313
{US), 53 (sm)

Fagtors ate detived from Cosis of
Sprawl servica werkec 10 pogulation
assumpilons but can b9 compared
to ailerngtive 3asumptions.

3.6 police ang fire empioyess Der
1.000 pog.. (CAS) vs 1.5 proiactive
awrvice workers sxpected, (SEA) § in
average US county (U.S. Can)

39 hastth asnce personned faf
1,000 pop. (COS). va 8.5 physicizas
ang regisiared MUTEMS BAPRCINA.
{SEP}. 15 v 2varage county. (U.S.

{disperity sitridutabla 1o privale
medical practican)

.8 recreation emMpidyees per 1,000
pogulation.

Uiives, Oper. & Malnt. Coata (O
sanil. sewarzge = tolsl pop. + S0
ger parIon

atorm drainage: fincluded in streel
Syatem maint}

water sunply = toiel pop. - ST
par parzon

U3 & elec. utl), = towi pop.
$125 per peraen .

aolld wante collac. = loml pop.
S5.5 pat persen

The above tagtols. Based on ‘‘aprawi
mix*’ devolopmuEnt saitarna (COS),
can bw compared with ger capiia
mxpendlures In e avarage U.S.
sounty arss and wilk smailer county
sreas of 10-25.000 peg. (smp
Sanitary aewer.: $1C per capits vs
321 {M.3.), 38 (ami

witer iuoply: 311 par capita vs
10 W.5), 33.5 fam)

For popuistion in dingie lamily 1eske

GB.

dentisl arean, par capihts sewst serv
ies wsicanolivres me anoul 6%
hgher; apoul 2% lower in muiti
lamily resionntial arsas. For poou-
lation is -1 y and

Nome areas, pe capita gas and
sisctng expendiiuces are aDout
15% hgher: ahoust 18% lowsr @t
muititamily restdantial aress.

Cther Opsation ang Mamtpnaoes
Casta () =
iotal poputation - $76 per parson

*QOtfter” calegory inciudes oneras
uen ans maintenance exostdituves
tor public wellare, intersat on ombdL
houung ang urban Tonewal, nRwurel
fep0UICRS NS correction. Facior
haged on expenditures in these
aress in aversge county 3ras. and
|;: county sress af 10-25.00¢ pogue
i,

Total Qpersion ana Maintenanse
Caats o)

grand towet = sum of 84, 85, 86, a7,
&8

adjustad towal = grand otal - gas
ana slec. utll, izes JET)
~—70% hoalth cxre (aew €484,

Adjustet ictal assumea 2!l gas and
slectric oper. ang maint. axoendi
Wees. and 70% ol neaith coio stear
ANG MBiNT. Sipendilures 3r pgnvate.
net publiz coats.

Per capita coor, anc maint. axpendi
tures {(adjusted tomid of apout §520
comparas wiln 3871 in awverage
county aréa ghd 3410 0 counties
of 10:23.000 poouistion.

Notexs

Al garnings. 3864, CO3ts. tovanuss
astimares n TETE S,

{ge1 = peak construeuan penod
(pcy) = paEk CORtRuclion Yeor:

(0} = operaung pericd

fum = smailler countes~—10.000-
25,000 populanon

Major Saurces:

Construction Werker Pratils |CWP)
is pass for apolickole “censilles
wheatever poxibie. alihougn mos)
urit costs based on “‘sprawl mix'’
(CQAS)

Cosis of Sprawd {CO5
Sozioeconama Frotile (SEP)

0.5, Census af Govemmentz, 1970
inflatad Lo 1575 dollars (or compan-

Jons to sverage WS Coumy and

Smaller U.5. Countiss.
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OPERATIONS PERSCOMNEL - BASE CASE

Staff -
Operating Persomnel -

Maintenance Personnel -

20
416

413
Total B49
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September 29, 1981

STAFFING AND PAYROLL

ANNUAL OFERATING LABOR

125 MMSCFD PLANT

No.
Plant Staff 12
Opexations 314
Maintenance 297
Engineering 30
Administrative _97
Total 750
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