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INTRODUCTION 

The analysis which f ~ o w s  projects and examines, for alternate Sites 1 and 23~ the 

socioeconomic imparts of th9 constriction and operation of the Crow synfuels 

fa~[~/ty and |ueremental c~1  mining operations. As a primer to interpreting and 
evaluating thee  impact anglyses, this introduetorl; section provides a review and 
cri t ique o f  the "s ta te -o f -pm~t iae"  s o o l o e c o n o m i e  impact  assessment  methodology.  

The e f f ec t iveness  o f  "state-of-praot lee" methods  are evaluated using a recent  

eompsHson of the fo~eessts prepared by others in different impacted communities to 
the imparts that were found--retrospeettvely---to have actually occurred in those 
commanities, The reasons fo~ dive2geneies between actual and foreeasted impacts 

have beel~ identified and appropriate modifications made to the procedures used to 

proj~t  the socioeconomic imparts associated with the Crow synfuels facility, The 

final pa~t of tlds introductory section describes briefly these ehan~es and the ganeral 
methodological approach used in th/s investigation. 
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1 . 1  S O C I O E C O N O M I C  I M P A C T S  A N D  I M P A C T  F O R E C A S T I N G  

For purposes of this study, socioeconomic impacts are those alterations in the social, 

economic, and institutional conditions of a community, area, er region produced by 

externally imposed growth from major energy or industnisl development projects. 

Such projects have the potential to alter normal growth and growth accommodation 

patterns by introducing new ineom e and consequent economic activity into their host 
communities. While normally perceived as beneficial, such changes from externally 
imposed growth becomes disruptive when the rate and ma~nitude of this growth 

exceed the capacity of the public and private in~-titutions .'and infrastructures to 

accommodate. Thus, adverse impacts from major energy or industrial projects are 

most likely to be experienced in small, rural areas lacking a diversified economic 

base. 

.•o 

Socioeconomic impact analysis is the name given to the process of forecasting the 

rate and magnitude of imposed growth and the effects of this growth on soeis]~ 

eeonomi~ and institutional eonditlons of the host area. This process can best be 
explained by examining the paradigm most frequently followed in impact analysis. 
Figure 1,1-1 presents in highly abstracted form the. general analytical framework 
used to project the socioeconomic impacts (both positive and negative) resulting 

from industrial c~. energy projects on hosting eommunitie~ As the peradigm 

illustrates, the forecasting process begins with the direct employment requirements 

of the projeet~ These are the jobs created directly by the construction and operation 

of the project's faeWty or facilities. Dirent employment is the key independent 

variable in the forecasting process. Frora these exogenously provided data, all other 

growth and impact effects are estimated. 

Most forecasting methods are grounded in economic base theory. Reduced to its 
~ssence, this theory asserts that the growth of an area depends upon the growth of 
its export seater. The implication is that the expansion of eeonomie activities 

marketed outsi~e the region is the driving fo~ee behind growth within the region. 

Thus, as Richardson points out~ an increase in the economic base of the region (i.~, 

81I exportable goods and services produced therein) sets off a multiplier process of 
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geowth within the local oe secondary seaters of the area's economy (K~ehardson 

1969). (Reference 7) Pollowing this theory, analysts of socioeconomic impacts 

typically attempt to quantify multipliers expressing the relationship betv~een a 

measure of inereased basic eoonomio activity ( e ~  direct employment) and 

increased 10esl economy activity (e.g., secondary seotor jobs). Using these 

multiD1iers and the number of direct (basic) jobs crested by the project, the number 

of retail, commercial, a/~d service seater ~obs in the local area are estimated. 

Given the number of basle and seeondaey jobs expected, the next step in the 
forecasting process is to determine the number of  persons within commutir~ 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 Qonsiderably, it ~s generally 

assunled that these local workers will be hired first. The number of direct and 

secondary positions generated by the project are redueed by the number of loeslly:.' 

available workers. Those jobs not filIed locally are assumed to at tract  in-mig'eatin~ 

workers and their families. Thus, the impaet of the project on the growth of the 
areats population is a result of the attraetien provi~/ed by the unfilled dlreet and 
secondary Jobs. Using a variety of assumptions, the (lemographie eharaeterisUes of 

this new population are estimated end these neweomers ~ "assi~med" to the 

surroanding communities. .~. 

Given the estimated growth and change in the populations of these communities over 

"::':",time~ the next step in the foreoasting process is to evaluate the effects of th is  

growth on the publie infrastructures and institutions of their host communities. Most 

typically, 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 publio services and faeilltie~ 
are preJe~ted and eompaeed to expected increases in Dublie revenues from the 
project and the project-related demogmphi~ and economic growth. Conveniently, 

the infrastructure and institutional effeets of imposed growth are 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 SOCIOECONOMIC IMPACT FORECASTS 

The general impact forecasting procedures (~es~ibed in Section 1.I were developed 

in the early 1970s in response to the requirements of the National Environmental 

Poiiey Act (NEPA). NEPA required that the effects of major developments on their 

human and physical environment~ be assessed. Throughout much of the decade, 

considerable attention was ~ven to the construction end improvement of large~ 

comput~ized models de~.~gned to forecast these impact phenomena (Stenehjem and 

Metzger 1976; Stene.hjem 1978), (Reference 9, 11) These models and their 
algorithms for projecting demographi~ and economic changes are still relied upon to 

forecast the socioeconomic effects  of site-speotfle and programmatic Environmental 

Impact Statements. U.forttmately,  while attention continued to be focused on 

building increased sophistication into these analytical tools, almost no effort was 

expended in looking retrospectively at how well theme procedures had performed in 

the areas experiencing rapid, imposed growth. 

One of the first attempts to e~mine  whether the impacts settmny 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  had hosted the construction of power plants and for whom projections 

had been prepared of the likely socioeconomic effects were examined 

retrospectively. In this study the forecasted impacts were compared to those tha t  

actually occu~ed in an effort to discover whether the forecasting methods were 

adequate and to s u r e s t  changes in the methodologies where web,messes were 

observed.* 

*A second retrospeeUve study was undertaken by Mountain West Research, Inc., at 
about the same time the DRI study began. Results from this study--sponsored by the  
Nuclear Regulatory Commission--are not yet  available publicly. These two studies 
represent the only formal and comprehensive retrespeeUve analyses that the authors 
of this assessment are aware of. 
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Among the geneesl conclusions to emerge from this study ere the following~ 

many forecasts of soeioeecnomie impacts define too narrowly the positive 

end negative impacts that accompany energy development; and 

many socioeconomic impact forecasts m essure too imprecisely *.hose impacts 

that ere addressed (a complete discussion of these points can be found in: 

Stenehjem 1981). (Reference 10) 

Briefly summerized~ many of the errors observed in the forecasts of socioeconomic 
impacts are directly traceable to errors in the estimates of direct manpower 

requirements. As mentioned in the preceding discussion, estimates of dit~et 

manpower are provided by the architectural and emgineering flrms~ they represent 

the key independent variable used., ;:: socioeconomic impact forecasting. Table 1.2-1 

illustrates the estimated and actual peak direct employment requirements for 15 

power plants across the country. Although there is wide variation.in the accuracy of 

these estimate% on average they understate the peak employment requirements at 

these sites by 60 to TO percent.* 

When the key independent variable is u~derestimated, estimating errors ean be 

expected in all other vm4ables as welL FOE example, an understatement of direct 

employment requirements leads to an underestimation of indirect employment, in- 

migration and population, and the impacts of growth on community infrastructure 

and institutions. Fortunately (or unfortunately), errors in direct employment are not 

the only problems with forecasting methods. 

*These' 15 power plants do not eonsfltu'te a repz~esentative oF probability sample of 
lmpaot sites aoross the country. Thus, these data do not support the conclusion that 
manpower estimates see either always er even tyDteally understated by these 
magnitudes. It must also be pointed.out that the original forecasts of impacts at 
these sites were p.repered by different f~ms and individuals using different methods, 
data, and assumptions. 
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Even though di rec t  employment  tends to be underestimated,  e s t ima tes  o f  indirect  

employment opportunities are often overstated. Employment multipliers expres~ng 

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 ~he number of basic jobs 

in that area at a point in time. In many ins tanc~ the quotient obtained is 2 or 

higher. Multipliers of this scale can be in error by an order of magnitude. There is 

evidence to suggest that the number o f  secondary jobs resulting from imposed basic 
employment will be far below that estimated using a simple ratio multiplier. In 

general, multipliers of 0.1 to 0.5 (indicating that for every 10 new basic jobs created, 
one to five secondary positions ave created) are more realistic--especially during the 

period when the facility is being constructed. 

Another problem has been observed in the estimation of in-migration. In general, 

forecasters have assumed that a much larger proportio n of the jobs directly cxeated 

by the project wilt be filled by local workers than actually are. Thus, forecasts of 

the number of in-migrants and consequent potmlation growth tend to be overstated. 

Ressom for these errors are discussed in more detail below. 

Finally, many of the socioeconomic impact forecasts examined tended to overstate 

the impacts that  actually occurred because it was assumed that  the in-migrating 

workers and their families would choose to live in the ecmmunities closest to the site 

of the project. In fact, many pecple were found to be willing to commute long 

distances to work in exchange for living in larger, outlying communities. I t  was also 

observed that a larger preportien of in-migrating construction workers than assumed 

would live in temporary quarters and return to their families and permanent 

residences on weekends. 

Given the general nattwe of the problems found in the estimates of the independent 
and dependent variables in the forecasting process, it is eoneeivable that  estimates 
of population change and infrastructure impacts may be generully correct but for a n  

the wrong reasons. Given the findings from the re~espective study, greater care and 

attention must be given to estimates of direet employment, the size of employment 
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TABLE 1.2-1 
ACTUAL VS. PROJECTED PEAK MANPOWER REQUIREMENTS AT 15 PACILITIES 

State Actual Projected 
F aeility ,, Type , ,Location Peak Peak Difference ,, % 

Coat Creek Coal ND 2,113 980 1,133 115 

Clay Boswell Coal MN 1,560 900 660 73 

Boardman Coal OR 1,482 760 72~ 95 

Laramie River' Coat WY 2,809 2,076 533 26 

Payette Coal TX 867 584 283 48 

Be]lefonte NUC AL 4,350 2,300 2,050 89 

Wyman Coal ME 680 675 5 0.7 

Sen OnoEre NUC CA 4,000 3,120 060 28 

Coronado Coat AZ 2,613 1,660 955 57 

Cholla Coat AZ 1,423 500 973 195 

Antelope Coal ND 1,370 840 530 63 

Coyote Coal ND 1,060 1,020 40 4 

Jim Bringer Coal WY 3,~00 1,200 2,000 167 
1 & 2  

Jim Bridget 4 Coal WY 954 ~,7910 ~746) (44) 

White Bluff Coal AR 1~900 1,100 800 73 
i • m ,  

NOTES: 

EtTor Range: 

Mean Eero~ 

Median: 

44% overestimation to 19596 underestimatim. 

70% underestimation. 

60% underestimation. 

Source: (StenebJem, 1981) (Reference 10) 
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mttl~ipliers t~ed, the number of jobs not likely to be f'~L~ed by local workers, and the 
likely settlement patterns and housing requirements of the new population. 

In addition to finding errors in the data and methods of "state-of-practice" import 

foreeasts~ it was also observed that  the sooioecenomie projection process fails to 

eonslder a number of important underlying phenomena associated with imposed 

growth. Figure 1.1-i shows that  the projeetien process focuses on demand-side 
problems; the emphasis is elear]y on e..Stimating~ 

how many new Jobs, 

how many new peoLale~ 

how many new dwellings, and 

how manynew sehools, police ears, firemen, etc. 

What is being ignored are important supply-side issues t.elating to how these demands 
ere likely to be met. Perhaps the most important supply-side issue associated with 
imposed growth concerns the functioning of the labor market. . .Two issues are of 

importanee in understanding the funefianing of this market. First, labor is a highly 

differentiated commodity that  permits less substitutability than is ~enerally 

reeognized. Second, labor markets are not perfectly funetioning mechanism but 

require adjustment periods in meeting demands. 

Many forecasts of socioeconomic imparts appear to regard labor as a homogeneous 

commodity with workers differentiated only with respect to whethe~ they eons~uet  
the facility, operate the faoflity, or work in secondary retail, commercial, or 
service-oriented Jobs. Manpower, of course, is not homogeneous within these 
categories. TI~o construction of a major energy facility requires a eomptex 

scheduling of brieldayers, pipefltters, hoilermsker~ carpenters, elaetrieians, and 

w o r k , s  with other skills. Per example, bricklayers cannot be substituted for or 

replace eleetrieiam, and, on a union job, nonunion eleotricians rennet be used. 
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Wl~e this requirement may appear simple to many pecple, i t  is not well enough 

understood to have been incceporated in many forecasts of socioeconomic impacts. 

Too often, dlfferenees in skills and union affiliations are ignored in making 

projections of how many local persons will find employment in the construction or 

operation of these facilities. As indicated in the explanation of the socioeconomic 

forecasting process, i t  has been assure ed that  these jobs will be taken first by local 

people who are either unemployed ce not currently in the labor force without 

consideration given to their skills or union affiliations. Such practices, arising from 
e failure to consider manpower supply-slde issues, result in understatements of in- 

migration and the normal turnover (in- and out-migration of the different crofts or 

p~ofessions) of the work force. It also leads to unrealistic expectations on the part 

of local workers who are led to believe that they wffl be employed in these positior~. 

A second supply-side issue relating to the functioning of labor markets is the 

assumption that, as soon as a need for workers arises, it will be met automatically 

and instantaneously. What is overlooked is that the adjustment of supply to demand 

does not always occur immediately or smoothly. In ffeneral, the following conditions 

tend to prolong the a~ustment  pm~ess: 

when development occurs in romote, sparsely settled areas; 

when the pane of development is rapid; 

when the scale of the development is large in relation to the smTounding 

area and its economic base; 

when there  b ennslderabte uncertainty surrounding the proJeet~ and 

when the adverse so~loeconomi~, impacts accompany the project. 
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A failure to antieipate the o~eu~enee of adjustment rlffldltles in the labor market 

een lead to understatements of both the length and seve~iW of growth impacts in an 

a r e a .  .. 

As this brief ~i t ique  has attempted to demonstrate~ state-of-practice socioeeonomie 

impaQt forenasts suffer from data problems and inappropriate assumptions, many of 

which arise from a failure of the projection process to evaluate important supply- 

side issues. To the extent possible, the l e s so~  learned from the retrospective 

studies of actual and forecasted impacts ere incorporated in the assessment of the 

soeioeconomie impacts aecompanyinff the construe@on and operation of the  proposed 

Crow synfuels faeiIity. 
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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 described in Figure 1.1-1 is followed in the assessment of the 

impaets associated with the Crow project. However, in recognition of the special 

demand end supply~ide problems associated with manpower projections, this 

assessmen~ 

uses alternate scenarios of labor requbements to indicate the effects on 

growth and growth-rdated impacts of different levels of direct 

employment; ..~ 

describes the labor requirements in terms of their skill or occupational 

eategortes; 

essesses the availability (and emDloyabflity) of local workers with respect 

to their union affiliations end skills. 

With respcot to the estimation of the secondary jobs created as a result of the 

economic stimulus provided by the project, this analysis= 

avokl~ the use of simple ratio multipliers; 

uses a lag procedure to better replicate the dynamic nature of how such 

secondary jobs arise over time; and 

avoids assuming tlmt the relatively low-paying jobs in the retail trade and 

s~'viee sectors will at t ract  significant numbers of in-migrants. 

Other modifications in the data and the methods described in the impact paradigm of 

¥1g'u~ 1.1-1 include the use of eareftt~y constructed assumptions concerning the 
likely settlement patterns of in-migrants end an analysis of the current capacities of 

the infrastructure in the areas likely to host the increased population. While the 
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forecasting procedures u~¢d here have benefited from observations of errors in 

,state-of-practice 1~ methods, they are still a projection of future events and as such 

are subject to alterativns in the underlying assumptions. Thusj for example, if delays 

are experienced in the scheduled eons~u~tion of this project (as a result of 

litigation, materiels shortages, work stoppages, or other uncontrollable factors), 

these forecasts will have to be modified accordingly. The results of the analysis of 

the impacts from the Crow synfuel9 Project a~e presented in the following sections. 

Each section corresponds to a major element of the impact forecasting process. 

Section 3.0 dese~bes the employment impacts of the project. In this section, the 

direct employment requl~ments by peried and skill are described and alternative 

scenarios are presented. This section also invlndes an assessment of the availability 

of the local and commuting work forces with the appropriate skills. Finally, a 
desexiption of multiplier estimation end leg procedure end the estimates of 

secondery jobs Me presented. Section 4.0 presenls the population impacts associated 

with the projeQt. Included here ave the estimates of the numbe~ and eha~acteristies 

of the in-migrating population. This section also addresses the issues of •the likely 

settlement patterns of this new population. Section 5.0 descr ies  the levels of 

currently available infrasl~ucture in the surrounding jurisdictions and an analysis of 

Hkely capacity expansion requirements given the project-related increases in the 

populations of these jurtsdletiom. Section 5.3 describes the estimated costs of 

increasing public facilities and services and estimates of the incremental project- 

related revenues available to meet these expenditure needs. The section concludes 

with an assessment of the Incremental revenues less expenditures essc~iated with 

preJent-related growth. Section 6.0 contains study conclusions and 

recommendations. 
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SUMMARY 

The soeioeeonomle impacts of the Crow ~sifieation plant were analyzed by 

modifying the "state-of-practice" framework presented in F i ~ e  1.1-1 to reflect the 

most recent improvements |n state-of-the-art forecasting methods. The a n s l ~ s  

begins with an evaluation of the manpowe~ requirements arising from the 

construction end operation of the fae~lity. To obviate the problems a~oeiated with 

the use of point estimates of ~onstruetien manpower demand, the scenarios were 
developed to provide a Tange of employment needs.* 

Following the estimation of the annual "peal~ and "avera[e" seenario construction, 

plant operatian, mine operation, and secondary employment l'eqv~rements, the 

availability of local Crow and non-C~w workers with appropriate skills to fill these 

jobs was analyzed for Site 1 and Site 23. As a part of this an~ysis, estimates were 

made of the number ot~ jobs that would be taken, by year, by the Crow work force; 

the numbers of jobs likely to be f'dled 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 th~se sites to fin the remaining construction, operating, 'and 
seeondery positions. 

The estimates of the annual in-migrating work force provided the foundation for 

asse~ng the population impacts that the ~asifieation plant would have on the 

communities within commuting distance of Site 1 and Site 23. The number of 

newcomers (in-mi~ating workers a]ld their household members) to both sites were 

estimated for both the peak and aversge employment requirement scenarios. In 

addition to the number .of dependents in each in-migrating household, estimates were 

~ h s  use of the scenarios to describe the range of manpowe~ needs was proven to be 
well-founded. In Ia~e May I989, after ti~e so~oeeonomie analysis was virtually 
c~mpleted, a set of revised employment estimates were received which ezc~eeded--in 
some pe~iods--the levels of construction demand used in the "pea~ scenQrio. These 
estimates are presented in Appendix C-4. They can be compared to 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 

t h e e  households. 

Given t~e impaet on the populations of communities in the Site l:and Site 23 areas, 

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

dem'ands for increased public and priv&te facilities and services. Prom these figures, 

~ t imates  were prepared of the likelihood that [~rojeat-related growth would "pay its 
own way" in each of the areas. Tbls involved eom~Jartng the estimates of the 

increased capital and eperatin E eosts of expanding pubite facilities and services to 
meet the nee#.~ .of. the new populations to the estimates of incremental public 

revenues contributed by the neweomem. 
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9..1 EMPLOYMENT EFFECTS 

The direct and secondary work force requirements associated with the peak scenarios 

for constructing and operating the Crow synfuels facility and expanding nearby coal 

production facilities are summarized in Table 2.1-1. Omitted in this summary table 

are the differences in the skill requirements c)f these worlcers. These differenoes 

were explicitly considered in the supporting analyses of labor requirements and 

availability. As the table illustrates1 the total  employment requirements associated 
with the Crow synfuels facility r~se ~apidly to a Dealt near the end of the plant 
aonstruetion period. In suoeeeding year~= the employment requirements quiQkly 
stabilize at a level roughly one-third of that expeated in 1988. 

The availability of local 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 Scenario. 

In eonstruetinff these estimates, it was assumed that  the Crow workers possessing the 

neeessery sldlls would be given preference in hiring. It  was also assumed that  the 
Crow workers with experience as construction laborers experience would be 
permitted to qtmlify for apprenticeship positions if too few "laborer" positions were 

available to accommodate them. Pinally, it  was assumed that  as many as 174 Crow 

workers would qualify for plant operatinff jobs if an intensive 18-month training 

program were instituted prior to the completion of plant construction,* 

*The first two assumptions are based on the s t r i e t  application of the ~mdian 
Preference" rule relating to employment. The expectation that  174 Crow workers 
would qualify for operating pcsit!ons is based upon an analysis of the qualifications of 
actual Crow applicants to the Tribal Rights Employment Office. 
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Year 

TABLE 2.1-1 
SUMMARY OF EMPLOYMENT EEqUIEEMENTS 

Ple~-~t Plant "" Mine Local 
Construction Operations Production Seeondewy 

Annual 
Totals 

1985 793 141 934 

1986 9280 435 2695 

1987 3350 706 4056 

1988 3503 816 4319 

1989 750 180 567 1497 

1990 750 180 511 1441 

1991 :~ 750 180 480 1410 

1992 750 180 464 1394 

1993 750 180 464 1394 

1994 750 1BO 464 1394 

1995 a 750 180 464 1394 

o |  

°The employment fixtures for £oltowin~ years should be the same as for 1995. 
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TABLE 2.1-2 
NUMRRR OF POSITIONS F~.T, ~ - - ~ ' ~ ' ~ L  EMPLOYE~S AT EACH SITE 

1985 

1986 

198Y 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Site I SLte 23 
Construction Operation, SecondarY. ConstruetionOperatton 

Ct'ow Non c r~v  Non Total  Crow Non ..Crow l~on 

324 321 90 141 324 32 

385 1193 90 435 385 33 

385 1192 90 706 885 103 

384 972 90 816 384 57 

264 90 567 284 90 

264 90 511 264 90 

264 90 480 264 90 

264 90 464 264 90 

264 90 464 264 90 

264 90 464 264 90 

Secondar, y 
Tota l  

108 

208 

534 

734 

56? 

256 

320 

307 

SO? 

307 
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2.2 pOPULATION EFPECTS 

Given the estimates of the availability of local workers to f i r  the jobs created at 

Site I and Site 9.3, the number of in-migratlng workers needed to fill the remaining 

positions was determined. Assuming that the average number of dependents per in- 

mi~ating const~'uctton worker household would be aDproximatety 1.9 and that other 

in-raig~atil~ workers would have household sizes roughly equivalent to those of 

existing residents, the population effects of the Site 1 and Site 23 in-migrating work 

forces were intimated. The results--fer the peak employment scenario--are 
summ arized in Table 2.2-L 

Although Billings (Yellowstone County) Js approximately 20 highway miles farther 

than HaNin from Site 1 (Big Horn County), it is aasumed--based on recently acquired 

evidence from the Denver Research InstRute's retrospective study of e~ergy 

impacted ~omm~lties-that  the vast majority of in-migratlng ~amilies wW choose to 

live in and around BRlings because of its size, amenities, and houdng. The table 

reflects the effects of assuming that 90 p~cent of the newcomers to the Site 1 

facility choose to live in or near Billings in Yellowstone County° As indicated, the 

relative population effects (tho proportion of the total population of both counties 
made up of Dro.tec-t-r~ated newcomers) in the two counties are quite similar. 

Applying the generally accepted ~ule :of thumb that additional growth of less than T 

to 10 percent/year usually can be accommodated without precipitating adverse 

impacts, neith~ Yellowstone nor Big Horn counties is likely to be significantly 

affected by the presence of the synfuels facility. If all the in=ntigrants were to 

settle within the limits of ~Rlings and Hardin, the impact threshold would only be 

exceeded in Hardin and only during the period of greatest construction activity. 

The same ~ not true for Sheridan County. With the city of Sheridan being the only 

major population center within reasonable cemmuting distance of Site 23, it is 
expected to host almost the entire ln-migratlng project-related population. The 
effee1~ as presented in Table 2.2-1, is exceeded in Sheridan County by a factor of 
two durh~ the major eonsteuetion period and almost reached in each of the 
succeeding years. If a majority of these proJeet-reluted 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 
m , ,  

Big Horn Yellowstone Sheridan 
Year No. 95 No, 95 No. 95 

'1985 28 0.23 253 0.21 907 3.3 

1986 130 1.67 1166 0.96 4103 14.6 

1987 337 2.73 3032 2.44 5957 20.6 

1988 407 3.25 3665 2.90 6093 20.6 

1989 181 1.42 1628 1.26 2242 7.4 

1990 181 1.40 1628 1.24 2375 7.? 

1991 181 1.38 1628 1.22 2161 6.9 

1992 181 1.36 :: 1628 1.20 2162 6.8 
• " ,.,:t 

1993 181 1.34 1628 1.19 2162 6.7 

1994 181 1.32 1628 1.17 2 1 7 5  6.6 

1995 181 1.30 1628 1.16 2187 6.6 

, . . '  
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in the city of Sheridan, they possibly ~ represent 10 percent or more of the cites 
total population throughout the construction and plant operation periods. 
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2.3 INFRASTRUCTURE AND FISCAL EFFECTS 

Given the number of newcomers expected in the communities and areas surrounding 
S|tes I and 25, estimates were prepared of their demands for-public and private 

sector facilities and services such as housing, health services, water and sewer 

facilities, police and fire service, educational facilities and services, and others. The 

additi~al costs of providing the public services and facilities projected to be 

required to aeeomm0date this increased growth were estimated using cost factors 

prepared for the U.S. Department of Energy (see Appendix C-3, Summary of 

Community and Fiscal Impact Parrots). In conducting the analyses of public costs, 

the capital costs ~'.ere assumed to be met through the issuanQe of either revenue or 

~eneral obligation bonds. The annual costs of s~vieinl; tiffs debt were added to the 

estimated annual operating costs of increasin~ service level~ 

In contrast, the increased revenues from property and--in the ease of Sheridan and 

Sheridan County--sales taxes associated with the increased populations and economic 

activities in these areas were also estimated. The net public fiscal effects were 
estimated by subtracting the expected costs of accommodating the needs of the new 

populations £rom the incremental public revenues dh.eetlv and indh.eetly contributed 

by the newcomers. The results for Billings and Hardin (Site 1) and Sheridan (Site 23) 

are presented in Table $.3-1. 

These fl~Ires ere only rough estimates of the actual net fiscal balances likely to be 

experienced by the host communities, They do not reflect existing excess capacities 

in the people~serving infrastructures of these communities nor do they reflect  all 

possible sets of expenditure requirements or revenue sotwees. However, even though 

they may not measure precisely the actual 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 |ndieate the relative degree to 

which each community is likely to be adversely impacted by the synfuels facility. 

When rapid growth is imposed on a community, the demands for private and public 

serviees are correspondingly increased. If the demands for private-sector goods ar~ 
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TABLE 2.3-1 
NET PUBLIC PISCAL IMPACTS 

Annuai ' Operating Debt ~e t  Fiscal 
Location Revenues Expenses Service Balance s 

Site 1 

Billings $1,952,287 $2,104,397 $2,114,538 -$2,966,648 
H ar~n 698, 2"/3 233j 966 2 35,093 +229,214 

Site ~3 

Sheridan 2,010,530 2,826,976 2,840,600 -3,657,046 

QQ 
eThese figures e~e for the operations peried when the project-related populations 
have stabilized. 
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services are not met, the consequence is generally localized inflation with the 
distribution of scarce goods going to those with the greatest ability to pay. The 
people likely "co suffer most under these conditions are those on fixed incomes and/or 

those who do not directly benefit from the growth-producing process. When the 

demands for publi~y provided goods and serviQes are not met (due to a shortage of 

public capital and revenues), the consequence is that  there is less for everyone. As 

observed by Gilmore in his seminal study of boom towns, such shortages lead to 

frustrations on the part of local 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 productivity in both the basic and secondary 

sectors. This reduced productivity leads to further de~lines in the provision of public 

goods and higher costs in constructing and operating the growth-producing facility. 

With an annuat wage bill of $70 to 100 million in both the third and fourth years of 

plant construction (see Table 2.1-1), a reduction in worker productivity of 30 percent 

due to impact precipitated turnover carries a price tag of $21 to 30 million. 

The likelihood that such conditions might arise at Site 23 is significantly greater than 

at Site 1. As illustrated in Table 2.3-1, nonconstruetien growth is ezpected to "pay 

its own way" in Hardin. With Billings hosting 90 p~cent  of the immigrating 

population, a deficit of $2.3 million is expected in each year o£ plant operation. This 

represents just over 5 percent of the total 1980 revenues coneeted by Billings. In 

Sheridan, the net  annual contributions to the community's deficit is expected to be 

Just over $3.6 million during the operating period. This represents more than 30 

percent of the city's 1982 budget of $11.5 million. Thus, when viewed as a proxy of 

impact severity, the figures in Table 2.3-1 suggest that, unless the  Crow synfueis 

facility underwrites a sizable proportion of the infrastructure requirements, Sheridan 

may experience significant shortages in the provision of public facilities and 

services. ~.s determined by generalizing from Gilmerds findings, the effects of 

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

2-11 .. w o~.~u ~ ~.V mA | • - 



s._ 0 
EMPLOYMBNT EFI~ECTS 

The employment ef tsets  of construottng and operating the Ct~w synfuels facility ere 

dependent upon the  following factors: 

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

over t ime; 

{2) the number and timir~ of secondary jobs created in the retail, commercial, 

and seecnda~y sectors of the area~ and 

{s) the av~ab i l i ty  of Crow and non-Crow employees within commuting 

distanee of the projeot having the skins 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 f l ~ s  ate not rounded. It 
should be recognized that these figures a r e  only ~ f i m a t ~ '  and should not be 
interpreted as being precLse to the Individual unit (or person) level  ~ % 
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3.1 DIRECT EMPLOYMENT REQUIREMENTS 

Estimates of the construction work ferce requirements by skill were prepared by 

Fluor ]~ngineers and Contractors, Inc. Under their assumptions, eonstxucUon would 

begin in January, 1986 with completion scheduled for March, 1989. The construction 

activity over this ~9-month period is expected to require 15.8 to 16.6 million direct 

field man-hours and approximately 92 million total field man-hours of effort. 

Table 3.1-1 presents the average quarterly employment requirement~ by skill, for 

the Qonstruction of the synfueis faofllty. The last line of this table shows the 

average annu~:~equlrements in contrast to the avarege quarterly requirements. This 

comparison is more d~amatieally illustrated in Figure 3.1-1 which shows that 

construction employment fluctuates considerably on a quarterly basis--a phenomenon 

that would not be observed usin~ annual 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 req~red each quarter fluctuates between 3,350 and 1,940 

workel~o 

Table 3.1-2 summarizes the sustained average end :temporary peak numbe~ of 

construction workers required by year. In the analyses which follow, both sets of 

figures will be used. As indinated in the Introduction, the estimates of construction 

employment provided by contractors have been considerably understated~ even for 

well-known technologies such as coal-fired powe. ~ 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 ~ollow, two seanaries of construction employment requirements are used. The 

first assumes that the estimated annual average requirements wnl be met. The 

second assumes that the peak work force requirements--the level of employment 

reached for one short period dtwing the y e ~ w i l l  be sustained throughout the yams. 

Scenario 1 in Table 3.1-$ uses a construction work force estimate of 456 while 

Scenario 2 assumes an annual eonBtruefion work farce of 793. The effects on 

secondary emplopnent and population growth are forecasted using both sets of 

estimate~. 
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FIGURE 3.1-1 
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Table 3.1-2 also presents the average union wages associated with each skW 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 

constzuetion ( l e ~  supervisory personnel) in 1982 dollars for the third year of 

construction assumin~ Scenario 1 levels of employment. T h e  total  wage bill is 

estimated to be more than $72,000,(]00 in 1982. These deliars, because they are 

im[~orted into the region, een be expected to have a significant ef fec t  on the local 

economy of the area through the spending of these employees. It must be pointed 

out that the increase in personal income will be less than this figure, however. The 

reasons for this ere that  (1) a portion of the in-migrants wilt maintain residences 

elsewhere and continue their major spending in those areas and (2) some of the local 

workers will take construction jobs and vacate their previous positions. Thus, the net  

e f fec t  on personal income will be the difference between theL~ previous earnings end 

their wages at the faQility. 

Still, some amount of the new (i.e., imported) wages will be available for spending 

and respending in the local area, increasing the demand for locally supplied retail, 

commercial, and service sector items. This increase in demand can be expected to 

increase the need for employment in these secondary sectors. Based on the 

reductions in the net personal incomes contributed by the facility and the 

observation f rom other studies that  increased demand from fluutusting temporary 

basic employment has a relatively small e f fec t  on stimulating local secondary 

employment, a multiplier of  0.25 is used to express the expected relationship 

between each new basio seotor oonstruetion job end 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 

In t roduct ion  that  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 

occur over time. The multiplier expresses the equilibrium relationship between new 

eenstruetion and new secondary jobs. The multiplier does not indicate when these 

new jobs (|.e~ the new equilibrium) will arise. Rely/ng on the findings of others, i t  is 
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estimated that approximately four years will be required to reach equilibrium with 

71 percent of the increased new seeondsry jobs occurring in the first year of the 

increase in basic jobs, 17 percent in the second year, 8 percent in the tl~.rd, and 4 
percent in the fourth (Stenehjem and Metzger 1976, p. 185). (Reference 9) Thus, a 

lag model using these factors has been incorporated into the procedure for 

estimating the number and timing of the changes in new secondary jobs with each 

increase or decrease in direct construction jobs. This procedure is illustrated in 

Table 3.1-3. 

In addition to the direct eonstruction jobs created by the faeillty, a constant number 

of operating jobs are required beginning in Janum~, 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. Because of their peemanant nature, these jobs are expected to 

be filled by people who will regard them as long-term positions. The individuals 

having to in-mi~,ate to fill these jobs, therefore, will regard themselves as 

permanent residents of the area. They can be expected to move their families into 

the area, purchase permanent dwellings, and ad~ permanently to the economic base 

of the area. This being the ease, this operatix~ work force--as observed in other 

studies--can be e~peQted to have a greater impact on the loe~ secondary sector. 

Local merchants and businessmen, regarding ~he increased demands created by these 

families as both Iong-term and stable, are more likely to respond by adding mere 

suppo~c jobs for each basic operating job than they did for basic construction jobs. In 

addition, supermarket, cku~, motel, and fast-food chains have been observed to 

respond more readily to increased demands regarded as stable and permanent than to 

temporary and transitory changes in const~etion empioyment and population. 

F or these reasons, it is expeeted that the number of secondary jobs created by each 

permanent operating employee will be twice as high as the number generated by each 

construction worker. The multiplier for the operating period is assumed to be 0.50 
........... which means that one job in the local secondary sector will be created by the 

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

J~ob Type Number 

Plant Staff 12 
Operating En~inee~ 314 
Maintenance 297 
]~ngineering 30 
AdminLs~aLion 9_..~7 

Totel 750 

n t t ~  ! 
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The effects of the basic construction and operating jobs (in addition to the 750 plant 

jobs, 180 mine operating positions am included itt the operations period) on the 

creation of positions in the secondary sector are pt~'sented in Table 3.1-3. The upper 

portion of this table illustrates the lagged multiplier effect on secondary 

employment under the Scenario 2 assumption that the peak construction work force 

is reached and sustained for each of the four years of facility construetiorL Column 

3 lists the annual increments (or decrements) in basic construction and operations 

employment. In period 1 (1985), 793 new eo1~truotion jobs are 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 dictates that only 

71 percent 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 created in the second year, 8 percent (16) in the third year, and 4 

percent (8) in the fourth year. Thb same procedure L; followed for the changes in 

eonstruetio~ jobs in 1986, 1987, and 1988. However, in 1989, all 3,503 construction 

jobs are assumed to have disappeare~ Their multiplier of 0.25 sug~gests a lagged 

decline in secondary jobs of 876. Simu/taneously, 930 new operating period jobs 

carryinE a multiplier of 0.50 are erected. They wRl~ over a period of four years, 
result 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 basic jobs and the total secondary Jobs (Columns 2 and 11) provides 

the estimate of the total =~umbe~ of new jobs in each period. Thus, fo~ 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, am 2,695, 4,056, 4,319, and 1,497, 

respectively. Given these estimates for both construction employment scenarios, 'the 

next step is to determine the availability of local labor wRh the ~ppz~priate 

qualifications to fill these basic and secondary jobs. 
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3 . 2  M A N P O W E R  A V A I L A B I X J T Y  

The availability of Indians and non-Indians with appropriate skills to fill both basic 

and secondary jobs is explored 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 whe£~ it is relatively easily aoeasstble from both Hardin and Billings, 
Montana. Site 9.3 is located in the far southeast corner of the reservation adjacent 

to  the Shell mine. Its newest  population center is Sheridan, Wyoming. 

The availability of local labor (workers with appropriate qualifications located within 

commuting distance of the facility) is dependent on three factors. The first factor is 

the number of available Crows with applicable skills. The second factor is the 

availability of qualified non-Indians wRhin commuting distance of the two sites. The 

major population centers of Billings and Hardin (Site 1) and Sheridan (Site 23) are 

expeQted to be the primary sources of these workers. The third factor influencing 

the availability of 1teal workers is the competition for labor from other projects in 

the area. These factors are discussed below. 

• -. . ?../' 
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3.2.1 Availability of the Local Construction Work Force 

According to reeords maintained by the Tribal Employment Rights Office (TERO)~ 

the following numbers of Crow workers having the following skills are estimated to 

be available vurrentlyz 

Ski l l  Number 

Brieldayers 1 
Carpenters 10 
Cement-1~inishers 1 
Electricians 2 
Laborers 314 
Operators 43 
Painters 2 
Pipefitters (or welders) 4 
Teamsters 8 

385 

While these figures may ehange before eonstruetion 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 indicated 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 foree), it is assumed that all of the Crow workers registered with the TERO 

office will be employed at the faoRity. With respcet to Site 23, only 61 pereent live 

within 65 miles. However~ the 1,849 Indians in the Billings area live approximately 

100 miles from the site and well over one-half of the commuting distance is a 

freeway. Given this information and the great need for employment among the Crow 

work force~ it is assumed that, if Site 23 is sele~ed,  the Crow workers would 

commute on a daily or every-other-day basis. 
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TABLE 3.~..I-I 
INDIAN POPULATION IN AND AROUND THE CROW RESERVATION 

AND COMMUTING DISTANCES TO THE TWO SITES 

Hardin 

S & SE of Hardin 

Crow Agency 

Big Horn Valley between 
Hardin and St. Xavier 

Billings 

SE of Crow Agency 

SW of Crow Agency 

Big Horn Valley N of Hardin 

S side of Yellowstone River 

SE of Billings 
(includes Laurel) 

Pryor 

NW of Lodge Grass 

Yellow Tail Dam Area 

Lodge Grass 

E of Lodge Grass 

SE of Lodge Grass 

wyo  

E of Wyola 

Total 

Mileage 
Distance to Sites a 

Population Site 1 Site 23 

463 0-19 60-65 

789 20-24 55-59 

363 30-34 45-49 

168 35-39 5O-54 

1849" 35-39 65-100 

117 85-39 40-44 

556 35-39 55-59 

25 40-44 65-100 

87 40-44 ovee 100 

59 50-54 over 100 

363 50-54 over 100 

132 50-54 30-34 

106 55-59 65-100 

630 55-59 25-29 

.. 104 60-64 9.5-29 

303 60-64 25-29 

86 65 to 100 0-19 

209 over 100 0-19 

6402 

Proportion less than 65 miles 95.4% 61.395 
ProporUon less than 100 miles 96.796 92.295 

Proportion more than 100 miles 3.3% 7.8% 
i 

aThese are estimates of c~iving distances on e~sting roads and the proposed access 
roads to both Sites I and 23. 
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The ef fec t  of the Crow eonstruetion work force on the number of positions available 

during the four-year construction period is presented in Table 8.2.1-2. The figures in 

this table ere based upon three assumptions. 

all qualified Crow workers will seek jobs at the facility; 

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 year, both the 

number of jobs assumed to be filled by Crow workers and the number of jobs 

available for others. 

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

In addition to the Crow workers, there are non-Indian local construction workers 

available to work at the facility. However, estimates of their availability are 

dependent upon the site. The Billings area, being less than 40 highway miles from 

Site 1, is likely to be the major sourer of a commuting non-Crow construction work 

force. Table 8.9..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 

eonstruetion of the Colstrip units 3 and 4 which are expected to be completed in 

1985. Finally, the table presents estimates of the number of workers likely to be 

available for work on the construction of the Crow synfueis facility. 

Likely to af fec t  the availability of this work force are the number and types of 

oompetin~ projects. Based on a list of energy projects provided in the Montana 

Ener~_.Almanac (Montana Dept. of Community Affairs 1980) (Reference 6), eight 

projects are proposed that would potentially compete for the available Montana 

construction work force. These projects, the companies sponsoring them, their 
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probable locations, and the distanees from the Crow Reservation are presented below 
(based on the data in the 1980 Montana E n e r ~  Alm.anao) )Reference )." 

Resource 89 Power Plant, 350-MW unit; Montana Power; Great Falls; 220 

m~es NW; 

Basin Eleetrie Power Plants, two 500-MW units; Basin Electric; Circle, 

Montana; 175 miles l~rR; 

250. MM~/d SNO plants Tenneco; Wibaux County, Montana; 175 miles NE| 

Redwatex Synfuel Plant, 259 MMef/d SNG; Weseo Resources; Circle, 

Montana; 175 NE; 

Intake synf.uel Plant, 250 MMef/d SNG plsmt; Utah International; Broadus, 
Montana; 130 miles EN.~; 

19 MMef/d SNG plant, .N. ortl~ern Resources; B~llings, Montana; 30 miles W; 

Circle West Synfuel Plant, lignite to methanol; Northern Resource; Circle, 

Montana; 220 miles NE; and 

Crow coal-fired power plant, 500 MW; same Site as Site 1 gasification 

facility. ,. 

The status of each of these projects was investigated to determine which might 

eompeta for the available skilled labo~ from the Billings area. This investigation:led 

to the finding that several projects have b ~ n  delayed or dropped altogether. 
Northern Resources has disbanded and one of its parent companies, Burlington 

Northern, is taking over its projects. Burlington Northern is awaiting a decision on 

federal coal leasing in the Circle, Montana, area before proceeding with detailed 

feasibility studies. 
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A conversation with officials at the Redwater Synfuel Plant indicated that they 

anticipate entering the permitting process in 1982. However, they were pessimistic 

about staying on schedule because of ttpolitical problems 11 which could rei~er to the 

increasingly poor prospects for federal loan guarantees from the Synthetic Fuels 

Corporation.* The Utah International project was reportedly delayed by disputes 

over water rights (Montana Dept. of Community Affairs 1980). (Reference 6) 

The only projects likely to compete for the non-Crow construction work force from 

the Billings area are Resource 89 (construction scheduled for 1984-1989); Termeeo's 

synfuel plant (already in the EIS stage); and the Crow power plant. The Resource 89 

project is relatively small and located 220 miles northwest of the reservation. Its 

labor force is expected to be drawn largely from the northern half of the state. The 

same applies to the Tanneeo plant which is 150 miles from Billings. Given a cho|ee, 

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 subjeQt themselves to temporary 
relocation or weekly commuting between Billings and the projeets that are farther 

away.  

The final project competing for this work force is the Crow power plant. If the Crow 

power plant and the Crow synfuels facitity were built simultaneously, a significant 

shortage in local labor would result. Also, the opportunity for employment of the 

Crow work force would be significantly diminished since these workers would be 

forced to chc-~woe.between the two projects. Since neither of these outcomes is in the 
best interests of the Crow Tribe, it is more likely that the eonstxuetion schedules of 

the two Crow faciUties 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 projects 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 ass ulued--oonsarvatively--thst 80 

*Officials at Redwater Synfuel Plant 1981: 
Gramp-Smith at CERT. 
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percent of the available work force in Billings would be available and willing to 

commute to Site 1. As illustrated in Table 3.2.1-3, a significant proportion of this 

work force is engaged currently in the eov~ta'uetion of Colstrip units 3 and 4. Since 

this project is expected to be ongoing throngh $985, Table 3.2.1-3 Ksts 80 percent of 

the construction 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 c r a f t  not expec ted  to  be filled 

locally. These estimates were prepared by subtracting, from the total average and 

peak requirements, those Jobs filled by the Crows and those filled by the available 

local non-Crow construction work force in the Billings area. The remainder are 

assumed to attract an in-migrating construction work force. These figures indicate 

that the highest number of in-migrating workers needed to meet Site 1 peak annual 

demands is 2,143 in year four. With respeQt to the average annual requirements, it is 

estimated that the highest number of in-migrants required (1,275) will occur in the 

third year. 

3,2,1.Z Non-Ind_i-_u Local  Const ruct ion  Work Foi 'ee Es t imates :  Site 23 

The estimates presented in Table 3.2.1-2 of the numbers of Crow eonstruetion 

workers available apply equally to Sites 1 and 23. Estimating the number of locally 

available non-Crow c~mtruetion workers 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 "locally available" (within a reasonable commuting distance). The 

non-Crow construction workers from Billings ere more likely to have to establish 

either temporary residermes (RV pads, mobile homes) or permanent residences closer 

to Site 23. Thus, these workers must be considered in-migrants. 

The locally available non-Crow construction work force 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 supDlyir~ labor to 

the Crow synfuels facility since Site 23 is located in Montana. Paradoxically, the 

construction workers located closest to the sites ere not likely to have priority in 
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employm ~nt henause of J~wisdietional problems (this point was made by several of the 

business agents of Sheridan and Casper, Wyoming, union locals contacted by CEET in 

May 1982). The locally available construction workers will be hired only if there are 

jobs available after the in-migrating workers from the Billings area have been 

hired. For conservative computational purposes, it is assumed that 80 percent of all 

available non-Crow construction workers from the Billin~ area (see Table 3.2.1-3) 

would have first right to the jobs at Site 23. It is also assumed that they would be in- 

migrants if they elect to take jobs at this site. Thus, only those jobs listed in Table 

3.~..I-4 which are assumed--for Site l--to be filled by i1~migTen~ would be open to 

the locally available eonstr,.~etion work force from the Sheridan area ff SRe ~.3 is 

selected. 

Estimates of the availability of the non-Crow construction work force from the 

Sheridan a r ~  were compiled in Table 3.2.1-5 from a series of interviews with the 

union locals having jurisdiction in the Sheridan ~ea.* Influencing the availability of 

these workers are the labor demands of competing projects within commuting 

distance of the Sheridan area. Three construction projects that might compete with 

the ,~ynfuels facility were identified by the Wyoming Industrial Siting Comiuission:** 

Basin Electric Power Plant! Basin Electric; Sheridan, Camber County 

Line; 50 miles ESE; 

Hampshire Synfuels Project; south of Gillette, Wyoming~ 120 miles SS; and 

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

SE. 

*Union representatives 1982: p~rsonal communication, 
**C~I  ElK9 of Wyoming Industrial SRing Commission 
communication. 

May, 1982: personal 
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Other projects include p~ssible expansion of several coal mines in Campbell County,  

Wyoming. However, these would presumably not require a significant construction 

labor force. 

The Basin Electric Plant was the subj~t  of a feasibility study in the late 19~0s. 

Since the identification of possible sites recommended by the feasibility study, no 
more requests for permitting action have been received by tha Wyoming IndustH~.t 

Siting Commission. * Subsequent conversations with the Information Office of Basin 

Electric in Bismarck, North Dakota, revealed that the earliest start date for 

construction of this facility would be 1988 or 1989. Therefore, this project is not 

expected to absorb the construction workers from the Sheridan area 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 are~ However, this project is currently under 

consideration by the U.S. Synthetic Fuels Corporation. Its construction may dep~-~d 

on the outcome of the Corporation's decision. In addifio~ given its distance from 

Sherid~J!, it is not unrealistic to believe that, given a choice, the construction 

workers from the Sharidan area would elect to commute daily to Site 23 rather than 

move or commute weekly to the Hampshire project. 

Wyodak Unit 2 is a 33Q-MW addition to the original plant. A permit hes been 

received for this project but construction has been delayed--accordir~ to the Siting 

Commission--by bad economic conditions and reduced demancL** Given its location, 

it too is e ~ e c t e d  to draw weekly commuters or workers from the Sheridan area who 

are wDling to temporerily re/orate in the Gtllette aree. As in the case of the 

Hampshire project, it is realistic to assume that the construction workers tn  the 

Sheridan area would prefer to work on a project to which they could commute dai~y. 

Based upon the current status of these competing projects and the distance each is 

*Basin ElectH~ Information Office May, 1982:persons1 eommunieation. 
**Carl FAlls of Wyoming Industrial Siting Commission May, 1982: personal 
communication. 
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TABLI~ 3.2.1-5 
NON-CROW LOCAL CONSTRUCTION WOR.KERS 

AVAILABLE FOR SITE 23 GASIP[CATION FACILITY 

Union 

No. of No. from Available 
Qualified Sheridan for Crow 
Members a Area u Project e 

Bricklayers 

Electricians 

Ironworkers 

Laborers 

Operating 
Engineers 

Local 2 137 137 II0 
(Sheridan) d 

Local 322 (Casper) 450 68 53 

Local 454 (Casper) 473 71 57 

Local 1271 90~ 90 72 
(Cheyenne) 

Local 800 (Casper) 9~0 143 115 

Teamsters Local 307 (Casper) 850 128 128 

abased upon fi~-ur~provided by the business agents of these unions during telephone 
interviews conduct~dMay, 1982. 

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

~lt is assumed, based upon competition from other construction projects, that  80 
percent of the workers from the Sheridan area will be available for work on the Crow 
synfuels facility. 

dThese estimates were obtained from published data: U.$. Department of Labor, 
Construction Trade, Region 8, Wyoming, 1980. 
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from Sheridan, if the Crow synfuels facility were located at Site 23, approximately 

80 percent of the construction work force from Sheridan would choose to work at 

this facility. However, as mentioned above, these workers would likely have to take 

jobs not filled by the construction w~kers from the Billings area. Table 3.2.1-6 

presents the estimated distribution of construction jobs by craft filled by the locally 

available Crow workers, the in-migrant workers from the Billings area, the locally 

available workers from Sheridan, and other in-mi~-ating construction workers. 

3.2.2 Availability of the Operatin~ Period Work l~oree 

The synfuels facility ~s expected to be operational on 1 Januery 1989. The operation 

of this facility is expected to require ?50 persons per year regardless of the site 

chosen. A broad breakdown of the positions available during plant operation is 

presented below: 

~.mployees 
Job Type Required 

Plant Staff 12 
OperatinK ]~ngineers 314 
Maintenanee 297 
Engineering 30 
Administration 97 

': TS0 

In addition to the employees required by the synfuels facility, permanent positions 

will also be available at the coal mines supplying the facility during its operation. 

The Westmoreland mine is assumed to be the source of coal for the Site 1 syn~uels 

facility while the Shell mine is expected to supply the mine-mouth synfuels facility 

at Site 23. The incremental requirements for the synfueis facility ere approximately 

6 million tons/year (6 MMtpy) from either faeilhj .  Since the produotien of this 

tonnage is direetl~ attributable to the demands of the synfuels facility, these jobs 

and their impacts on the local and in-migrating work force must be considered in 
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evaluating the total manpower requirements and availabilities associated with the 

operation of the facility. Estimates of the manpower needed to produce 5 MMtpy 

were obtained from several sources, as summarized in Table 3.2.2-1. 

As indicated, there are wide variations in the estimated operatir~ employment 

requirements that reflect differences in assumptions concerning productivity, seam 

thicknesses, and environmental considerations. Weighting these figures for the 

differences in the sizes o~ the mines and computing from them an average for a 6 

MMtpy mine yields an ~stimate 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 category is 

estimated to be 125 in production, 34 in maintenance, sad 21 in supervisory positions 

(Bureau of Mines 1976). (Reference 3) 

It is expected, based on previous work, that these mine-related positions 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 positions with Crow workers.* In Shell's 

draft Environmental Impact Statement, Shell reported that it wilt implement a 

training program to teach members of the Crow Tribe the necessary skills to work in 

the mine. Crow Indians would be given preference in all phases of employment with 

the ob.iective 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 to be filled by Crow tribal 

members. The remainir~ positions are assumed to be filled locally by non-Crow 

workers. 

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 sad preparation provided. These estimates were prepared 

by exsmining the educational and skill/experience background of the tribal members 

*Bill Kelley, Director of TERO, Crow Ageney, 1982: personal communication. 
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TABLE 3.2.2-1 
OPERATING MANPOWER NEEDS I~OR STRIP COAL 

MINES IN THE NORTHERN GREAT PLAINS 

Personnel 

SkaUy   
BOM a Loy ~ Bechtel e Estimate 

(5 MMtpy) (5 MMtpy) (6 MMtpy) (5.5 MMt_py) 

Production 66 NA NA 125 
Maintenance 18 NA NA 34 
Supervision 11 NA NA 21 

TOTALS 95 162 276 180 

aBureau of Mines 1976. (Reference 3) 

bSkelly & Loy 1975, (Reference 8) 

°Bechtel Corp. 1975. (Reference 1) 
.,-" ,..... 
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TABLE 3.2.2-2 
L_AR,OR REQUIREMENTS FOR FACII/TY OPERATION AND 

ESTIMATES OP AVAILABLE CROW WORKERS 

No. NO. 
Qt~ified Qualified 

Crows with an 
Registered Additional 

Position Total with TRRO 18 Montl~s 
Deseripflons Positions Office a Tr~.nin~' 

ADMINISTRATION 

~0,  
Qualified 
after 4 

Years of 
Additione~ 
Trainin~ ~* 

(plant manager, 
assistants, 
secretaries, 
accountants, clerks) 

9? 6 8 12 

ENGINEERING 30 O 10 13 

(plant engineer, 
associates, lab 
technicians) 

MAINTENANCE 297 18 83 1.08 

28 67 87 

O 6 10 

(Maintenance supR., 
mechanics, apprentices, 
eleotrieal supervisors, 
helpers) 

OPERATING ENGI~,.EERS 314 

(Superintendent, shift 
supeevisom, plant 
operators) 

PLANT STAMP 12 
Totals 760 52 174 239 

abased upon an assessment conducted by CERT in 1981 of the individual 
qualiheations of Crow re~istrant~ with the TERO office. 

bBased upon an extensive review of individual records of TERO applicants eondueted 
by CERT staff in 1981. The results reflect the judgments of CERT sta~ memoe~s. 
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registered with the Tribal Employment Rights Office, For the purposes of this 

analysis~ it is assumed that I74 Crow workers will be employed as the result of an 

aggressive training and promotion program. The remaining 5?6 openings-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 described in the preceding sections~ 

the construction Jobs are expected to have a multipliar effect of 0.25. That is, for 

each four new construction-related jobs, one additional position in the secondary 

sector is expected to be created. The muttiplier for the plant and mine operation 

positions is 0.50 reflecting the fact  that a greater economic stimulus is expected 

from these positions which merchants perceive as less subjoct to fluctuation. 

Estimates of the number of secondary positions expected to be created over time as 

a result of the number of basic cor~truction and operations positions were provided 

in Table 3.1-3. 

Estimates of the availability of local workers to fill these secondary sector positions 

are based on the assumption thatp without the projects there would be no decline in 

the employment of the local people surrounding each site. Thus, if local workers are 

expected to flu these positions., they will have to be induced from the ranks of 

Indi~ddunis not currently in the labor force. In preparing estimafes of the available 

local labor ~orce~ the following procedure Is used. :- 

(z) 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 II) 

(s) The male and f e ru l e  labor force foe the Site 1 and Site 23 emmties are 

estimated by applying the age and sex cohort Labor Force Participation 

3-31 I " " ~ • ' ~ DR O ~ U U  Ot~ I~i~| I  ~TI5 
": " ~ m 6tlU~'? 10 1flu itt51[llL~lO~ O~ t#lt 



Pates (LFPRs) fo~ each county to the numbers of men and women 

forecasted for each afro and sex cohort by year to 2000. 

(s) The potential sizes of the male and female labor forces in each of these 

counties s~e computed by assuming that the LFPRs in each of these 

counties approach the national average by e~e and sex cohort. 

The difference found by sub.act ing the results of item S from those of 
item 2 represents--if positive--the number of men and women who could 
be added to the labor forces of these counties In each year if sufficient 

jobs were available. 

(5) It is assumed that this ineres~ in the annual labor forces of these counties 

wilt occur in response to the increased need for secondary employees and 

that these increment~ in the labor force of each county constitute the 

supply of loeally available workem who are willing to fin the new 

secondary jo .b3. 

Usir~ 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 (nonprojeot-related) 

populations. Because employment opportunities in these e n e r ~  resource counties 

are ~owing at a rate slightly ~ea te r  than the rate of population increase (i.e., 

LFPRs are increasing over time), it is assumed that only 88 percent of these men and 

women may be available to fill local secondary jobs. However, even with this 

assumption, the demands for secondary employees are far exceeded by the number of 

persons in the incremental labor force. Therefore, no in-ruination of secondary 

workers and households is expected to occur as a result of locating the facility at 

Site 1. 

The situation at Site 23 is different. .  A comparison of the estimated demand for 

secondary workers in Table 3.1-3 and the availability of local persons listed in Table 

3.2.2-3 reveals a shortege of several hundred people. Using the assumption that the 
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only local people available to fill secondary jobs are those not currently in the labor 

force, these jobs--if they ~ e  to be filled--will have to at t ract  an in-migrating work 

force. 

However, the local residents in the area surrounding Site 23 are not the only source 

of  local labor. Based on studies done by others, it is expected that in-migeating 

households .will eontribute to the available secondary work force. On the average, i t  

has been found that the number of workers per in-migrating household is 1.2. Thus, 

one seeondary worker is assumed to be provided by each five in-migrating households 

(Stenehjem and Metzgor 1976). (Reference 9) The results of applyinff this 

assumption can be seen in Table 4.0-1. 

3-33 t l  i e l  



TABLE 3.2.2--3 

INCREMENTALLY AVAILABLE LOCAL 

WORKERS TO FILL SECONDARY POSITIONS 

Year 

1985 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

Site 1 

Big Horn and Yellowstone 

Counties 
Male Female Total 

780 ... 3749 4479 

712 4031 4752 

692 4316 5008 

670 4598 5268 

650 4884 5534 

631 5265 5796 

616 5443 6059 

602 6718 6320 

595 6025 6620 

597 6071 6668 

603 6113 6716 

614 6161 6765 

629 6188 6817 

647 6229 6869 

Site 23 

Big Horn and Sheridan 

Counties 
Male Female 

15 73 

14 lO0 

14 106 

14 113 

14 120 

15 126 

16 131 

17 137 

18 143 

18 144 

17 145 

18 145 :-" 

90 146 

21 146 

Total 

108 

114 

120 

12'7 

134 

141 

147 

154 

161 

162 

162 

163 

166 

167 

j- . . .  
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4._~0 
POPULATION EFFECTS 

As the introductory remarks indicate, the most important portion of an impact 

investigation is the specification of employment demand and supply. The demand for 

bssi~ sector jobs (i.e, those in the construction and operation of the gasification 
faoility and the mining of the required 5.5 MMtpy of coal) were described in Section 

3.0. With the exception of the jobs related to coal mining, the number of basic jobs 
were provided by the project engineers. Recognizing that  a host of factors ean 

affeQt the demand for construction workers (e.g., strikes, material shortages, 

litigation), two scenarios of aonstruetion worker demand were eonsl~ueted. 

Given the estimates of the annual number of construction, plant operations, and mine 

workers required dtwing the life of the facility, projections of the required secondary 

work force were prepared. Thus, for both Sites 1 and 23, the demand for workers of 

all types were estimated. 

Given these estimates of demand, the numb~s of locally available workers at both 

sites were evaluated. This evaluation was conducted by comparing projections of the 

local work force to the numbers and--where available--the skill requirements of the 

proje~tions of labor requirements. Using conservative assumptions eonearning the 

availability of local workers, estimates were constructed of the number (and types) 

of posifior~ that would have to be filled by ln-migratin~ workers. The results of this 

analysis are summarized in Table 4.0-1. As,clarified by the table, the number of 
expected in-migrating workers varies considerably depending upon which seenerio 
and which site is being evaluated. It  is these in-migrating workers who give rise to 

the population impacts. 

L' 

Given these pr0j~tions of in-migrants~ the Reservation Sodal and Economic 

Assessment Model (RSEAM) was used to project thek  effects on population growth in 

the areas around Site 1 and Site 23. The Reservation Social and Economic 

Assessment Model is based upon the  SEAM model~ data and algorithms. I t  is still 
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be{rig developed 8rid modified by the technical staff of the CERT. 

documented in Appendix C-2. 

The model is 
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4.t i e p P w A ' n o s  SFF]ZCTS 

Site 1 is situated on the northern border of the reservation approximately 15 miles 

from Hardin and 35 miles from Billings. With Billings and, to a lesser extent, Hardin 

to draw t@on, a significant number of the basic and secondary jobs generated by the 

gasifiaatien facility are expected to be filled by workers from 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 surroundinK area are 

expected to attract workers and their households from outside the area. Based upon 

the evidence being gathered by the ret~ospeetive.~tudy of impacts referred to in the 

Introduction, it  is assumed that the in-migrating workers will choose to relocate in 

the largest community within reasoneble commuting distance of the site. For 

purposes of this analysis, it is being a s sum~ that 90 p~rcant of the. In-migratlug 

households wRl choose to live in or ~ar Billings in Yellowstone County. It is 

assumed that the remaining 10 percent are assumed to settle in Big Horn County 

near Hardin. 

Many of the in-migratin~ workers will bring their families; hewers, others ~wHl not. 

These workers may choose to live alone or with other sh~&le members of the labor 

force. Based upon the findings of the others regarding 1'h~ household eh~aeteristies: 

of in-migrating workers, the average household size o f  all workers ~|n~eried and 

single) is assumed to be 2.3. It is further assumed that--on the average-each in- 

migrating hensehold has 1.2 qualified workers. Stated alternatively, from every five 

new households, one mere secondary worker is provided. Thus, the household factor 

(the number of dependents par in-migrating household) is 1.9.* 

*These assumptions are based upon the findings by Stenel~em and others in studies of 
worker characteristics. F,- an expanded description of the data and reasons behind 
these figm.es, see StenehJem, 1976. 
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Based upon these assumptions, the estimates of annual population impeets assoeiated 

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 

~ounties are expected to be relatively small Using the Deak employment scenario, 
the effect on Bi~ Horn County--in the year of highest employment--Ls to add 40? 
persons wh|eh represents only sUghtly more than 3 percent of that county's 

nonproJeet-related population in 1988, In this same year, the effect on the 

population of Yellowstone County is proJeoted to be 3,665 .persons which, beosuse of 

its large population base~ represents just under 3 percent of the total population. 

*In the tables relating to population estimates, preeise f i g h t s  implying aeeuraey to 
the first digit are used. It  must be recognized that  these data are only reasonable 
estimates bused on computer models and population statistics around which a 
reasonable error bound should be inferred. 
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4.2 SITE 23 POPULATIOH IMPACTS 

Site 23 is located in the southeast corner of the Crow Reservation approximately 30- 

35 mites north of Sheridan, Wyoming. With the synfuels facility located at  Site 23, a 
major portion of  the work force is expected to come from the Billings area. Given 
the distances involved, these workers are expected to establish either temporary or 

permanent residen~-s in the Sharidsn area. Concomitantly, the positions not filled 

by i~mtgrants  from Billings~ Hardin, and other Montana cities are expected to be 

taken by residents of Sheridan who win commute daily to the facility. Thus, the city 

and county of Sheridan is expected to be the focal point for the in-migrating and 

loeat work forces and secondary economic actlvities. 

Table 4.2-1 presents the projected population impacts on Sheridan County of 

constructing the Crow synfuels plant s t  Site 23. These figures portray the potential 

for severe socioeconomic Impacts to result from locating the synfuels facility at Site 

23--especially if the actually experienced levels of employment approach those 

projected under the peak scensrlo. It is commonly accepted that adverse impacts 

accompany increases (or decreases) in the population o5 a community or impact s e a  

that exceed 10 percent annually. The impacts on Sheridan County are  forecasted to 

be twice this threshold in 1987. Worse, this population ehange is not likely to be 

distributed evenly throughout the county. Instead, much of this impact is expected 

to eneur in and around the eity of Sheridan. The table also indicates a moderato 

impact on Big Horn County as a result of the commuting Crow work force who will 

likely spend a traction of their incomes on the rese~vatlon and in Hardin. This 

spendlng will result in the creation of additions1 secondary Jobs. 
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5.0 
m 

PUBLIC SECTOR EFFECTS 

One of the most obvious, if not most serious, manifestations of impact from imposed 

growth is found in the stress these increases in populations place on the provision of 

private and pub lie set tees.  Not only does rapid population change reduce the  per 

capita availability of and access to publioAy provided services and facilities, i t  also 

very seldom "pays its own way" in terms of providing sufficient publiv revenues to 

enable host communities to expand such services and facilities in a timely fashion. 

The effects  of rapid, imposed growth on Hardin in Big Horn 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 

accommodate increased populations. FoUowing the assessment of the availability of 

public a n d  private services and faeitities in these areas, the incremental needs 

associated with the new populations are described. The final section presents the 

resists of a prospective analysis of the public expenditures needed to accommodate 

the needs of the new population. It also forecasts the contributions to lo0al revenues 

made by the new population. A eomparisen of incremental  expenditures and 

revenues (referred to as a net  fiscal balanee analysis) concludes this ehaptcr and the  

assessment of soeloeeonomie impacts. 

w~'m r ~ .  w~ ~ w t  oF ~ /~  R m l '  



5.1 GROWTH CAPACIT_I~.., 

Table 5.1-1 presents, in summery form, the infrnstruetuee prof'fles of H~din, Big 

Horn County, Sheridan, and Sheridan County. It is in these communities and counties 

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 s e r v t ~  requirements) in 
each area. It also provides a description of their revenue sources and bonding 

capactttm. 

As the figures indicate, service delivery systems appear to be relatively close to the 

planning standards. ¥o3 example, Hardin exeee& the required number of phy~eians 

per capita whDe Sheridan and Sheridan County have a slightly lower then 
recommended number of~ physicians. With respect to edueaUon, both cities and 

counties have more teachers per student than recommended by the planning 
standards. Thus, there is some excess capacity that  eould be utilized 1:o 

accommodate additional population growth. In the erea of public safety, only Hardin 

has more police officers per eapita than is recommended while both Big Horn end 

Sheridan counties have more volunteer firemen than suffgested by the planning 

standards, l~insllys using the planning standards, it is alear that  both Hardin and 

Sheridan have considerable excess capacity in their water ~eatmont  and sewer 

facilities. 

.::, . :"  

The last section of Table 5.1-1 presents an overview of the financial conditions of 

the jurisdictior~. Of importance to the analysis of impact accommodaUen is the 

capacity of each entity to finance needed service and faeility oxp~sion. The figures 

reveal tha t  Big Horn and Sheridan eotmties can incar $9.6 million and $$.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 onpaeity. 

S-B 



TABLE 5.1-1 
INFRASTRUCTUREPROFILES OF IMPACT AREAS 

Item 

Blff Horn Sheridan Applicable 
County a Hardin a County b Sheriden b Planning 
(11,096) (3,177) (25,025) (15,146) Standards e 

HEALTH SERVICES 

Physicians N/A 5.0 35.0 21.0 
Per 1000 1.574 1.399 1.387 1.6 

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 3.103 

Hospital Beds N/A 16.0 97.0 97.0 
Per 1000 5,036 3.876 6,404 4.0 

Nursirq~ Home Beds H/A 36.0 120.0 N/A 

EDUCAT~N 

Students 
Classrooms 

Per student 
Teachers 

Per student 

PUBLIC SAFETY 

N/A 1350 .0  4936.0 3844.0 
N/A 83.0 291.0 N/A 

0;061 0,059 
N/A 85.0 303.0 285.0 
: 0,063 0.061 0.074 

0.045 

0.045 

Police Officers 13.0 
Per 1000 1.172 

Police Vehicles ?.0 
• Per 1000 0,631 
Crimes 417.0 

Per 1000 37,581 
Firemen (full-time) N/A 

Per 1000 
Piremen (volunteer) 20.0 

Per 1000 1.802 
Fire Vehioles 4.0 

Per 1000 0.360 

WATER AND SEWER 

10.0 39.0 29.0 
3.148 1.560 1.915 
4.0 16.0 11.0 
1.259 0.064 0.728 
N/A 1353.0 735.0 

54,100 49,400 
None 22.0 18.0 

0.880 1.168 
Shared with 60.0 I0.0 

eounty 3,400 0.660 
3.0 29 4.0 
0.630 1.160 0,267 

2.0 

1.66T 

0,667 

Delivery Capacity N/A 
Per 1000 

Treated Water Storage N/A 
Per 1000 

Water Treat. Cap. N/A 

3.0 mgd N/A 10.0 m ~  
0.630 We'Ll and 0.660 

Septic 
1.0 m ~  10.0 reed 
0.315 0.660 
1.9 mgd 10.0 mgd 

Per 1000 0,598 0.660 

0.040- 
0.330 
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TABLE 5.1-1 
INFRASTRUCTURE PROFILES OF IMPACT AREAS 

(Continued) 

Item 

m 

Big Horn Sheridan 
Count~ a HatCh a County b Sheridan b 
(11,096) (3,177) (25,025) (15,146) 

WATER AND SEWER - Continued 

Sewer Plant Capacity N/A 1.0 mgd 

0.315 

PUBLIC FINANCE ; 
1980 Expend i tu res  

Per Capita 
1980 Assessed 

Valuation 
Per Capita 

1980 Mill Rate 
1980 Tax Revenues 

Per Capita 
1980 Indebtedness 

Per ,Capita 
1980 B~nding 

Per Capita 

Applicable 
Planning_ 

Standards u 

15 mgd 0.026- 
0.150 

0.990 

$4.9MM $2.0MM $15.9M M $11.5MM 
$442 $630 $638 $759 

$106.1M1VI $3.0MM $142.6MM $124.7MM 

$9636 $944 $5698 $8233 
78.98o/o0o ns.zTe/ooo :LO.SBe/O00 12~/000 

$0.SMM $3,749MM N/A $1.2MM 
$79.1o $1 $79.28 
None None $460,000 $625,000 

$18.38 $21.45 
$9.6MM $1.6MM $2.9MM $1.3MM 

$866 $604 $116 $86 

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

bData obtained by Jim Riehards under contract to CERT, 1982. 

eDOE 1978. (Reference 12) 
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5.2 INCREMENTAL INFRASTRUCTURE NEED8 

The Reservation Social and Economic Assessment Modal (RSEAM) was used to 

compute the estimated additions to selected facilities and services of the population 

increases sssoeiated with the peak employment seenarios at Sites 1 and 23. The 

model-urged the peak numbers of in-migrunts expected during ~2ant construction ,o~d 

plant operations at both sites and translated these population figures into s e r v i a  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 reflect the needs of the in-migrating populations, they do not 

at tempt to adjust for capacity excesses or deficiencies. In what follows, the 

estimated servlee 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 population impact on 

Hardin and Big Horn County win be 337 people in the third year of plant construction 

and 181 during an years of plant operation. The estimated population impacts on 

Billings and Yellowstone County during these periods are 3,032 and 1,628 people, 

respectively. While the number of persons expected to cheese Billings as their new 

residence is considerably higher than those assumed to locate near Hardin, the 

newcomers in Billings are a smaller proportion of the total population in Billings. 

Table 5.2.1-1 pr~ents  the incremental servlee and facility requirements associated 

with the newcomers to Billings and Hardiru The first portion of the table presents 

the household and demographic characteristics assumed for these newcomers. These 

data are used in conjunction with the DOE requirement data to construct estimates 

of soeiat service and private sector needs. As the results indleate~ the impact 

requirements are expected to be fairly substantial in the Billings area. For example, 

as many as 29 .new teachers are needed to meet  the short-term ~emands of the 

construction work force. At the end of the fourth year, ten of these teachers wftl no 

longer be eequieed to meet  the sustained needs of the operating work force. In 
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TABLE 5.2.1-1 
SITE 1 FACILITY AND SERVICE NEEDS 

,m m, 

Imp..aets 

POPULATION SUMMARY 

Billings Hardin 
" C ' ~ u c t i o n  Op~.a, tion ' Construction Operation 

SOS2 1628 S37 181 

Age distribution (years) 

5 437 
5-17 725 

18-29 961 
30-44 576 
45-64 315 

65 18 
Households '" 1189 
School enrollment 652 

REQUIREMENTS 

Teachers 29 
Classrooms 29 
Physieiems 3 
Registered numes 18 
Health support personnel 6 
Police and firemen 9 
Single family homes 588 

lend (acres) 105 
Mobile home units 458 

lend (acres) 26 
Multifamfly units 262 

land (acres) 8 
Parks and open space 2 

(acres) 
Residential/community 

streets (Hnee~ feet) "" m 

artarials 8268 
collectors 11579 
minor streets  38679 

Retail  building space 
(sq ft) 22S843 

Secviee building space 
(sq f t)  92498 

Office building space 
ft) 118725 

168 49 19 
46? m~ 8 1  52 
456 107 51 
317 64 35 
164 35 18 

55 2 6 
498 132 55 
421 72 47 

19 3 2 
19 3 9 
2 0 0 

13 S 1 
4 1 0 
6 1 1 

314 65 35 
19 

131 51 15 
3 

78 29 9 
1 

14 

919 
.1987 
4301 

120036 

49825 

68023 
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addition to publioAy provided services, it is expected that a substantial number of 

new homes and business proper~es will be required as a result of the impacts ~rom 

the synfuels fanility. 

These data also reveal an impact 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 dilemma for local bnsinessmen and plarmers. If they buRd 

end expand to meet the exl}eeted demands of the peak population, they will be 

confronted with considerable excess capacity during the operations period. On the 

other hand, if they ignore the needs of the peak construction population, the risk is 

run that increased turnover and localized inflation wilt result i nca  general 

deterioration of the community's quality of life. The general solution to this 

dRemma is a compromise in whteh permanent facilities are built to accommodate the 
operating period population, and temporary facilities (and personnel) are added to 

meet the short-term needs of the eortstruction-period p0pulation, in excess of the 

operating population. Thus, mobile classrooms are purchased or rented to satisfy the 

needs of educating the additional construction period students. Similerly, the  excess 

housing demand of the construction-period population may be met by overbuilding 

mobile home pads that might be converted to camping facilities or single famP.y 

home slabs once the housing demand stabilizes. 

The percentage increase in population associated with the selection of Site 1 is just 

over 3 percent in Hardin and just under 3 percent in BiWngs at the height of plant 

construction. During the operation period, the increase is less than 1.5 percent of 

the baseline population in both communities. With normal population growth 

exceeding these levels in each community during the preceding decade, i t  is unlikely 

that expansion of the infrastructure w~l present the communities with significant 

excess capacity. 

5.3.2 Site 23 Incremental Infrastructure Needs 

The situation is much more extreme in Sheridan, Wyoming. If Site ~3 is selected as 
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the location of the Crow synfuels facility, the problems of in-migration and 

concomitant infrastructure impacts are likely to be severe. This is so because a 

significantly larger in-migrati~ work force is expected and these newcomers are 

expected to settle in and around the city of Sheridan in Sheridan County since it is 

the only m~jor population center within reasonable commuting distance. 

Estimates of the increased needs for public and private facilities and services 

associated with the peak employment scenario are presented in Table 6.9.2-1. As the 

figures reveal, a substantial number of newcomers a r e  expected in both the 

construction and operation period. They represent an increase in the baseline 

population of Sheridan County of $0.6 percent and 6.7 percent respectively. This is a 

significant impoet by any standard. However, if, as expected, this ilPml~ating 

population settles in and around the city 0~ Sheridun, the relative impacts will be 

substantially larger. Fol" example, if all these newcomers settle within the city 

limits, SheridenVs population will increase by an estimated 34 percent in the 

construction period end by 11 percent 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 required to 

accommodate the school-aged dependents of the ln-mig~ating construction workers. 

During the operation period, the demand for teachers and classrooms is reduced by 

more than one-half. 

The housing situation is likeAy to result in even more dramatic problems. As the 

figures indicate, the demand for housing is expected to twaoh ~,536 units during 

censtruetion and to drop by more thaki 70 percent to 708 units during the operation 

period. Given the ~Lspm'lty between the housing needs of the construction work 

force and the stable and sustained demands of the operating work force, it is 

difficult to imagine how overbttilding will be avoided even if temporary quarters are 

resorted to during construction. One possible solution to this potential problem 

would be to provide a construction 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 directly to the tax base of the community to which these 
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workers will undoubtedly turn ~or other public and private services. 

S-9 i __L ] I I I I R OISCII~IIIllUI ~ UI~III bMA 

IS ~lUtl~Cr 10 I I  Ittssm~tma oN t~ [  



TABLE 5,2.2-1 
SITE 23 FACILITY AND SERVICE NEEDS: SHERIDAN 

Impacts '"  Cons t ruc t ion  

POPULATION SUMMARY 5957 

Operat ion 

2187 

Age distrilmfion 
5 858 225 

5=17 1424 628 
18-29 1888 612 
30-44 1132 426 
45-64 620 221 

65 36 V4 
Households 2306 889 
School enroHment 1281 565 

R QUmE STS 
58 
58 

G 
86 
12 
18 

1141 
141 
888 

85 
507 

11 

Teachers 
Classrooms 
Physicians 
Registered nurses 
Health support p~sonnel  
PoXiee and firemen 
Single family homes 

land (acres 
Mobile homes 

land (acres) 
Multifamily homes 

land (acres) 
Parks and open spree 

(acres) 
Residential and community 

streets (linem' feet) 
aeteHals 
collectors 
minor streets 

Retail building space 
Seeviee building space 
Office building space 

25 
25 

3 
17 
5 
8 

422 

176 

105 

19 

11107 
15555 
51960 

249946 
103748 
144073 
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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 93 communities in Section 5.2, With respect to Site 1, the in~rastructure 

impacts on both Hardin (Big Horn County) end Billings (Yellowstone 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 considerably larger 
/or Billings because 90 percent of the in-migrating population are assumed to choose 

to live there. In relative terms, both the population and infrastructure impects were 

found to be modestly higher in Hardin owing to its considerably smaller pro-impact 

size. In neither community, however, was the in-migrating population ever expected 

to exceed 3.25 percent of the existing op baseline population. 

With respect to Site 23, the situation is markedly different. Due to its size and 

proximity, the Sheridan, Wyoming, area was projected to receive almost the entire 

population impart o£ the in-migrating work force (Sheridan is not expected to be the 

only recipient of the economic ef£eots associated with the selection of Site 9.3; it is 

likely that the Crow construction and operating workers would spend a eonsideroble 

proportion of their ineomes in Hardin and the communities of the Crow 

reservation). And due to the exiganetes o5 institutionalized work rules, i t  was 

estimated that the number of in-migrating workers would be substantial. The result 

of these conditions was the projection that, during the peak construction period, 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 eontn'outing an additional 6-T percent to the population of Sheridan 

County. The estimated effects of these newcomers on the requirements for public 

and private sector infrastructure in Sheridan were presented in the previous section° 

The rests of providing the additional public sector facilities and sarviees are 

estimate~. In addition, rough estimates are provided of the inerementat revenues 

these newcomers and their indueed secondary economic activities will contribute to 

these communities. Subtracting anticipated expenditures from revenues yields an 
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estimate of the net f'meal 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 facility rests  and the operating 
period revenues and expenditures for Billings and Hardin, respectively. It must be 

pointed out that the fiscal analysis suffers from two defieien~ies. Fimt, the unused 

capacities of these communities have not been fa~tored into the fiscal analysis. 

Seeond~ the analysis does not consider all the potential expenditures or revenues 

likely to confront these communities as a result of growth impacts. With these 

eaveats in mind, the snslysis provides a summary of the most important cost and 

revenue imparts on these communities under the assumption that  no excess rapacity 

exists in any of the major infrastructure e a t e ~ l e s .  Thus, the fiscal analysis 

reflects, in general terms, whether imposed ~Towth ~ or will not pay its own way 

with respect to the demands it places on these entities. 

Table 5,3.1-1 summarizes the capital rests of providing many of the important 

facilities required by the in-mi~ants.  The figures of~ primary imt~ortanee here are 

these for the  operation period. As expressed above, it  is expected that both the 

Billings and Hardin areas will adjust to their growth imparts by expanding their 

permanent infrastructure sufficiently to accommodate the level of growth expected 

during plant operations. The adc~tional needs of the short-term construction work 

force 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 million 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 publicly 

&lVor computational purposes, costs, and revenues are rounded to the nearest dollar. 
Rounding to the nearest thousand dollars may better represent their aeeuraey. 

u x  m u n ~ .  oF m,~ !  o m  

ss suwL~ • tat  mtmuma nN sat 
a n  P~IA~ ritz feeJna: mrs HNIS 

i l lm  



TABLE 5.3.1-1 
SITE 1 CAP, ITAL COSTS FOR PUBLIC PACILITY NEEDS 

Item 

Billings Hardin 
Construction Operation ConstruetLon Operation 

($000) .. ($OO0) ($000) . ($00.0) 

ParkJ and Open Space Total s 
Development ~osts 
Land eosts 

School Buildings Total 
Construction 
Other 

$, 389,912 $389,912 $43 ,350  $43,350 
181,484 20,177 
208,428 ~3,173 

5~876r634 3~789~115 628~052 
5,045,187 3253,018 560,761 361,668 

605,422 3 9 0 , 3 6 2  6 7 , 9 9 1  43,400 

Community Street System Total a 3,257,931 3,257,931 ~ 
Constt'uetJon 3,044,796 338,518 
Land 213,136 23,696 

Public Facilities Total 
Police Facilities 
Fire Facilities 
General Government 
Health Care Facilities 
Library F aelllties 

I~982~528 le064~,49"/ ~ 
214,908 115 ,393  23,887 12,829 
171,927 92,314 19,109 10,263 
107,454 57,696 11,943 6,415 

1,267,958 680,817 140,931 75,693 
220,281 118,277 24,484 13,150 

Utilities Total 16,678,202 7~292:972 le853~655 810~828 
Sewer System 4,041,324 1,749,216 449 ,162  194,477 
Storm Drainage 3,701,027 1,678,998 411 ,341  186,6'70 
Water Facilities 7,054,428 3,059,272 784,046 339,350 
Gas and Electric 1,881,423 812 ,486  209,106 90,332 

Total CapitalCosts $.28e185~.207 $1_5,794,427 $3~107~626 $1,756,014 

Annual Debt Service Costs b $ 3t773~401 $ 2,114,538 $ 416~045 $ 235~093 
H, i e 

alt is assumed that even with a commitment to meet the needs of the con, truer/on 
work forees the parks and the community street system, because of their "public 
goods" nature, would not be expanded beyond the levels needed to accommodate the 
operation-period population. 

bThe annual oosts of servicing 90-year, 19 percent tax-free bonds. 
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TABLE 5.3.1-2 
ANNUAL INCREMENTAL REVENUES AND EXPENDITURES 

t* 

% 

/ . . . .  

'~ . .  

• : Operating Revenue and 
. . . . . .  E,~,~diture Items 

REVENUES 

TAXABLE VALUATIONS 

Residential Property 
Nor~,esidential Property 

TOTAL TAXABLE VALUATIONS 

Toted Increment01 Clty/County 
TAXES 

Local Nontex Revenu~ 
State end Federal Transfers 

TOTAL INCREMENTAL REYENUES 

EXPENDITURES 

PUBLIC SCHOOLS TOTAL 

General Operations 
Busing 

COMMUNITY STREETS TOTAL 

PUBLIC SERVICW.S TOTAL 

Police 
Fire 
Health Care 
Libraries 
Recreation 

UTILIT[ES 

Water and Sewer 
Gas and Ele~trie 
Solid Waste 

Other Operating and Maintenance Costs 
Debt Servie~ 

Total Inerementsl Expenditures 
Annual Fiscal Bale.nee 

Operations Per[ed Costs 
Billing. Hm'din 

$16,071,033 $ 1,786p767 
17,177,493 10,105, 9.0? 
33, 248, 59,7 11,891, 974 

731,468 9,61,633 
416,937 149,135 
803r88,3 ' 28'71594 

.11,957.19,87 .698~,9,73 

890,127 911161 

612,211 80,30! 
7,916 88O 

4,%357 4,709 

574eO?S .6.3189.6 

?59005 8,339 
?5,005 3, 339 

349~063 38,809 
11,539 1,383 
9,8,848 3,9,07 

44.81589 491874 

6(Ij581 6,735 
350~603 40, 092 
27,406 3,047 

,,, 219~246 9-41367 
2.114,538 2357093 

4~918~935 469105 9 
$:d,se6,64,S $ ~- 799,214 

5-14 

/ l . am=...~ .m,m. o 1., 
NOII~E PAGF. ~ I}1~ n ~ N T  d~ 111t~ i t t l ~  

• i i i i l  



p D 

provided facilities. If both debt instruments have a 20-year llfe and tax-free yields 

of 12 percent the annual costs of servicing the debt win be $2,114,000 in Billings and 

$285,000 in Hardin. 

Table 5.3.1-2 summarizes the estimates of inerementaI revenues ano  expenditures 

associated with the permanent operation-peried population. They indicate an annual 

short-fall of revenues of $9 million in Billings. However, in Hardin it  is expected 

that growth will pay its own way and contribute modesUy to an annual surplus in 

revenues .  

5.3.9. Bite 28 Publi~ Sector Fiscal Effects  

Table 5.3.2-1 summarizes the estimated inerenses In eapltal costs needed to 

aeeom'modate the in-migrating population during plant construction and plant 

operations. The capital costs exceed the debt limitations of both the city end 

county. Thus, unless the debt ceilings oen be lifted or other mechanisms found to 

provide these funds, it  is doubtful tha t  the required in~astrueture will be available 
for the in-migrating populations. The consequences of shortages in community 

facilities and services have been reported in numerous studies. Gilmore, in his 

seminal work on boom towns, indicates that such shortages precipitate the '~reblem 

TrienKle." 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 Which, in turn, contributes to declining 

productivity in both the basle and secondary sectors of the economy. This de~line in 

productivity results in a fuether reduction of goods and services, higher prices, more 

dissatisfaction, increased turnover, and absolute deterioration in the  standards of 

living and quality of life (Gilmore and Duff 1974). (Reference 5) 

Assuming that  the fends needed to expand the public facilities in and around Sheriden 

Pan be borrowed, the annual debt service requirements, as shown at the bottom of 

Table 5.8.~-1, would be substantial. Table 5.3.2-2 presents an -assessment of the 

annual incremental revenues and expenditures--including debt service costs--during 

the construction 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 PACILITY NEEDS: SHERIDAN 

Item 

Parks and Open Spare Total 

Development Costs 
Land Costs 

School Buildings Total 

Construction 
Other 

Community Street System Total a 

Construction 
Land 

Public Faeilities Total 

ro~ce l~aeili'~es 
Fire FaeDitles 
General Government 
Health Care Facilities 
Library Facilities 

Utilities Total 

Sewer System 
Storm Drainage 
Water F~-.~ities 
Qas and EleotHe 

Total Capital Costs 

Annual Debt Service Costs b 

Construction Operations 
($000) ($000) 

i |  i i  

$ 553,7~ ,$ 593j94 

243,799 
279,995 

lle545e880 5,090,169 

9,91'2,328 4,369,994 
1,189,479 5224,399 

4,3T6,595 4e376e595 

4,090,275 
:, 286,319 

~,895,092 1,430,009 

422,232 155,015 
337,?86 124,012 
211,116 ?7,50? 

2,491,170 914,586 
432,?88 158,890 

32T,349~027 9e?97r131 

%838,549 2,349,83T 
7,178,509 2,255,509 

13,682,702 4,100,319 
3,649,20? 1,091,467 

$52,600,388 $21~2171698 

$ %054,125 $ 2,840,600 

alt is assumed that, even with a commitment to meet the need8 of the construction 
work force, the parks and the eommtmlt|~s street  ~3stem, because of their "public 
goods" nature, would not be expanded beyond levels needed to accommodate the 
operatiorrpe~iod population. 

bThe costs of servicing 2O-yem- bonds paying a tax-free 12 percent. 
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TABLE 5.3.2-2 
ANNUAL INCREMENTAL REVENUES AND EXPENDITURES" SHERIDAN 

.. Op~atinE Revenue and Expenditure 
Item 

REVENUES 

Taxable Ad Valorem Valuations 
Residential Property 
Nonresidential Property 

Total Incremental City/County 
Ad Valorem Taxes a 
Total Incremental Sales Revenue . 

Total City/County Sales Tax Revenues ° 
Loenl Nontax Revenues 
State and Federal Transfers 

Total Incremental Revenues 

EXPENDITURES 

Public Schools Toted 

General Operations 
Busing 

Community Streets Total 

Public Services Total 

Police 
Fire 
Health Cede 
Library 
Recreation 

Utilities 

Water and Sewer 
Gas and Electric 
Solid Waste 

Other Operating and Maintenance Costs 

Debt Service c 

Total Incremental Expenditures 
ANNUAL FISCAL BALANCE 

Operations 
Coastruetion Period 

$70,705,243 21,589,281 
19,931,182 19,931,182 
90,636,425 41,520,463 

498,500 228,363 
.. 45,593,559 12,880,963 

911,871 257,619 
886,643 520,666 

1,709,511 1,003,882 
2,010,530 

2~499r025 !~,101r731, 

2,474,903 1,091,097 
24,121 10,634 

56,901 56,901 

21100,605 771~197 

274,451 100,759 
274,451 100,Y59 

1,277,252 468,919 
42,223 15,501 

105,558 38,754 

1,6411428 6021619 

221,672 81,383 
1~319,476 484,421 

100,280 36,816 

802, ,241 ,, 294,528 

  o5, 125 2,840,80o. 

, s, esT,57s 
$ 10,147,800 $"3,657,046 

eThe combined city and county ad valorem tax is 22 mills on 25 percent of full value. 

bThe city and county each levy a 1 percent tax on sales within their jurisdictions. 
Although the entire in-migrant populatien may not live within the boundaries of the 
city, it is assumed that  all will shop in Sheridan. "~ 

le " - ' 

¢The annual ~osts of servicing the debt from Table 5.3.2-1. m~J~0u~mc.V ~m ! 
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to be substantial even if the infrastructure is expande(1 only to the level required by 

the permanent operating and secondary work forces. To place these figures in 

perspectives the entire budget for Sheridan County was $15,987,000 in 1980; the 

budget for the city 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 e_~tremely high proportion of these total 

budgets. 
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CONCLUSIONS 

This analysis supports the eonalusion that Site 1 is preferred over Site 23, from a 

socioeconomic standpoint. The projections presented in this analysis rest on a host 

of data and assumptions concerning manpower needs, the availability of local indian 

and non-Indian labor~ manpower competition from other projects, household sizes, 

the spatial distribution of households, and the service requirements and costs of new 

populations. Based upon the data available at the time this ana]ysis was prepared 

and the assumptions constructed from the most recently ava~able evidence of 

socioeconomic impact phenomena, the study concludes that the population and public 

sector impacts wi l l  be merkedly greater on Sheridan i f  Site 23 is selected than on 

Billings and Hardin if Site 1 is selected. 

These impacts impose project-ralated costs of two types. The first type of project- 

related impact costs ax.e the direct cesta of mitigating 1coal public sector impacts. 

Recent mitigation agreements in the Reeky Mountain Region have required the 

project developer to provide both the incremental capital and the annual operating 

costs for new or expanded public facilities and servieas attributable to project- 

related growth. An estimate of these costs associated with the selection of Site 1 is 

provided in Tables 5.3.1-1 and 5.3.1-9.. Capital facilities costs during the 

posteonstruetien period in both Billings and Hardin are estimated to be $17,550,440. 

The annual ineremental costs of providing services to the newcomers in these two 

areas are  projected to be $3,037,430. Their present value of $13,377,750 is 

estimated by discounting these costs over a projected 30-yesJ~ project life at an 

assumed opportunity cost of capital of 15 percent. Total mit igation costs assoeidt~d 

with the selection of Site I are estimated to be $30,928,190 in eun'ent dollars.* 

Similar projections of project-related mitigation costs essoeiated with the selection 

of Site 23 are prepared using the posteonstTuetion period costs in Tables 5.3.2-1 and 

*~btained by adding the capital cost estimates for Billings and Hardin during the 
operations 9cried ($17,550,440) end the present value of operating and maintenance 

~p endlttwes in excess of revenues in both communities over the projected 30 year 
e of the fac i l i ty  ($13,377,750). 
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5.3.2-2. The total costs in eu~ent dollars a r e  estimated to be $45,229~790.* 

Comparing the costs of mitigating growth in S h ~ d a n  to t h e  ~ s t s  in Billings and 

Hardin 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 impact costs are those associated with the 

turnover of the project work force 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 Sheridan County are expected to exceed--by a factor 

of 2--the rates generally considered to be tolerable and at  nonimpaet-produeing 

levels. If, as a result of the pressures of rapid growth (¢g~ housing shortages, local 

inflation, increased crime and domestic violence, and shortage of needed services), it 

is assumed that labor produetlvity is Just 20 percent Iowe~ at Site 23 than Site 1, the 

effects on project construction costs can be estimated. Table 3.1-9 presents the 

estimated construction labor wage bill ($72,000,000) for the tlfird yeae of plant 

eonsteuetion. A deellne 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, accepting the relationships among rapid growth, adverse 

socioeconomic impacts, labor turnover, and reduced productivity, Site 23 is expected 

to impose greater project-related costs then Site 1. 

The estimates of both mitigation and productivity project related impact cesta rest 

on too meny assumptions to be accepted uncritically as projections of the actuel 

dollar costs associated with growth impacts at Sites 1 and 23. The figures are 

presented instead to illustrate the relative sew~ity of the sooioenonomio impacts 

*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 roflect relative impact severity in the two sites. Whether they 
accurately represent actual project-related costs depends on a number of factors 
including the willingness and legal standing of both parties to negotiate mitigation 
agreements. 
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likely to occur at both sites. That is, aeeepting the assumptions used, it is likely that 

the costs of mitigating the impacts at Site 23 will be approximately 30 to 35 percent 

higher than the impact mitigation 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 inoiclenee of labor turnover. The figures on public costs and 

productivity effects are not sufficiently reliable, however, to permit an evaluation of 

whether i t  might be more eost-effeotive to mitigate impacts and avoid productivity 

declines or to accept reductions in productivity and resist eontributlng to impact 

mitigation. 
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FIGURE 4-a COMMUNITY DEVELOPMENT MODEL, 
ECONOMIC IMPACTS 
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FIGURE 4-b COMMUNITY DEVELOPMENT MOOEL. 
DEMOGRAPHIC AND SOCIAL IMPACTS 
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FIGURE 4-c C O M M U N I T Y  DEV.ELOPMENT M O D E l , ,  
L A N D  USE I M P A C T S  

25 i land Requirements: 
Syn Fuel Plant 
• Oper. Phase 

i 

' ° I  : = " ' ' .  ,2., ,..,,o , , ;  
m , . . ~  Service 

- iin , . m  I Onl= 

11. I Rcpts. 28" I Service Repts. 2g 1 - Comm. Svcs. Servic® 
I " Spar. Phase nnnnmn~A by Type Bldg. Space m 

"5"tScnd. Employ. 31)" 130" Office Employ. 31"loffice BLdg. 
n by Gatsgory m m m ~  • OPel'. Phase m e m m ~ j  Space mum 
! " Opor. Pha,; | ! " Op,+. Ph, ,  

2" t ~ u n n ~  • spar" Phaas Primary Employ. 33' I M,'. Employ. " - ~ j  e,~ lint,el, o~... ph.. s .=  ~ "1  ~ ,.,--. ,-.d ,..: 

24.j Hag. NN~s hy Type: 
J Single Family 
| Mobile Home 
| Multi-Family 

• OPel'. Phase 

36. J Land Requirements: 
n Resid¢+ntial Oevsl.: 

Single Family 
I Mot)lie Home 
| MulthFsmily 
l i • Spar. Phase 

16" I School Enrollment 
• Opel'. Phase 

I 

37" I Schooisland. Oper.RequirementS:Phasel i 

14"11 Total Population ~ Land Requirements: 
! • Oper. Phase ~ Playgrounds 

n | Nbrh[I. Parks 
| Comm. Open Space 
| * O~ler. Phase 

s4.~ t:scl.ty Uevel. coats: aS. t Set Land Coats: 40,| 
| PoIJcr Fire: I Police: Rm: U 
| (~)v't Admtn.; Gov't Aclmln.: ! 
I Health: L.lbrartes I Health: Libraries | 
| • Spar. Phase | •Oper. Phase | 
/ I r I~ 

land Requirements: 
Other Public 
PaeillUes 

• Oper. Phase 

24.tl Hag. Needs: 41.| Resid. Roads:. 42.| 
| Single Family / Artedals 
| Mobile Hmns ~ Collectors 
| Multi-Family | Minor St,lotS | 
1, * Sour. Phase ! ~ Soar. Phase i 

Total Roads: 43.| Land Req.: 
Arlerlals / Major Roncls 
Collectors m m u ~ +  , Spar. Phase 
Minor Streets | 
• Opdr. Phase 

.=on m ~ n ~  n ~ .  ~ 
LI SU~[.C~.TO.TIL~.~_STHEWJOJ~*.I~ 

H011~ f ~  M 1WE m M I l r  ~ 1~1~ I F N I ~  
i i 



25. Plent l a n d  Requirements (0i: 
8 8 N 0  on ~hummerJstlcs of Ihe s~m. 
tflqdlC tu~i pmht  a im s e t :  tram in. 
de , t ry  anmmjt-  

28. Retail Sales  by Type (01 
2F. Rotsii Building Spann 101 - 

tl~l•l reKIlil a,111•• • p e p • l i o n  of 
mills by typl  - mlt l l  p l f  squere 
tom 

l++!:ll.++l+,l 
n, l . ,  s, ie.  1.0.t.O-l'=-l.~-l.OSml 
mi+s~ ,  m I so I so I ~:°1 m I m t 

I++1 .+ I+I++1++.1; I 
S O l = l  " ? " l " l , , , I  

Rltsii miipa,di|fflbulio~ bsmi4 on 
IIH•~I¢I mlnlng<lomimonl ¢o~mlam 
(SEPL Comported to nalien as • 
who4e, Inroer IX'Opel'floss 131 torsi 
retsU allan arm in elllng and drink. 
ing, auto den im,  and gas stations; 
widldy vlp/Ing prm3o~anm Ire In 
building m•twhtls  and I~irdwlN 
stores, gOnml mwchandlse storms. 
spplicnc8 and l gpaml  sto~s, and 
lumi lu l l  store& Ratio of mills per 
SqUall Io~l 4~Clpa tsallsble lloc~ 
arms dedvnd from "Dollars and 
¢dnts of 61sopping ~ g m ~ "  Uman 
land imi lu le .  197S. 

38, Sm~dcw Roc~3ts Py Type (01 
=9. Cm'nmeroful Sdr~con nugdtng Spllerl 

i0t • total a m e n  n~mpts • 
portion ol r~emts I:q type - ru,. 
Pa4pts per Sd. l~m. 

l+; , t .a l .=l - . , t  
~ , i  ~ ===. I:,mt.-:l .~nl.~:~l 
m. , .  . , '  . .  , .  I '~I "1 3°1 '~1 

l+.+l+;l I 
+..t. l.m .mml~.COOl 
com. I ~o SOl I 

Sevion f launts  didm~10utlan l~se4 
on Naecteq n~nlng-m~mtnam c~un- 
t l ~  (SEPt. Compared to m• nation 
am a wnol~ liwm" propmluns are 
s~emt tm tam•l•, merpmts, and trailer 
perks and tot miscofhtnemss ~mncam 
Is cut•gory vah~h includes personal 
and Pulmlss swv~anl. Widely v•ry- 
lag lamest(tans a l l  spent lo~ mis. 
Patlanequc reqalr and ler amuse- 
men( end rscmatlon s c e n e ,  

30, Ot'A~e Employmlst (0) 
31, G l f l~  Building Sales (O) = 

employment v emplaymant by type 
• ~ivity s • q u i l l  footsQe per 

30. * m a l a y .  U y  t y p e  • I "'~ I .1 1 .~ I 
31. ~ion mpno~. ,  i~SOl+SOpSOt 

i ,i;+p+l,-! 
con~ I -~ I .s I ,s I~,Ol 
coat .  I ~?S l  ~S0l~SOl_1~s! 

Office mblOVmlnt composts Vllly- 
Inn proportions of total emptoymilnt 
in venous I K 0 1 ~ I ~  econmmc Pals- 
pones. Qil ic- Sl'~Cl per otllcm am. 
ploylm vertls by Nmlomi~ tuncsion. 

37.. Retail, 5erbium and Office land 
• Roqoirement (01: 

Ictsl building sG~lcn - rots~i |~7) - 
servu=e 129) - Oftlcc (311 
pslelniD s p i e l  - t o t l l  bldg. f l e e •  
• S.875 
othn~ lend riP,. - (bldg, s11~l  -- 
pKQ. H e l l  • 
total lend t ~ .  s bldg. since - 
p l ~ g . . I I ~ I ¢ n  - other land 

g reed  leNL Peeking Isclm 18- 
alamo 5 sDaClts DIK 1000 SClOlm 
t ls t  st building apeoL end 3Y5 
square tern per polillng splIgk 
'*Ùthor l i nd "  Includes mif~lce nmoak 
Uldllttu. Isn0SCSg4cg. 

33. Exp•ct~i M•nulact~rtng Employ- 
mis t  (O) a 
pflnmry wmployment |O) x ,11 (SEPt 

Ratio of mmnufa41udng to mining 
~ p i e q j  is 1".9 in ndnlng,domiHnt 
coon(Its (SEPt. S l ~ l  programs 
and/o+ iorJ l  cmldltlmss could in. 
m s •  the mille • ado of t;g Is 
en upper limit fo~ minlng-daminat 
oo~ntlm (SEPt. 

34, Induobriol Buildings SPd~o (0)  • 
manulamudng  a m p t o y m a n t .  580 
sq, It. W erl1~loy, 

SPlOn per smployam dl~mds On 
c~tsrectedrleticl of menetocturm9 
firms. 

3S. Industrial !and RequdrSffmnts (O): 
parking specs • mgL emp loy . .  
369 ~ ft. paw onmloy. 
m l ~ r  land ~ : (81dg.  x s ~  - 
pkg. s l ~ : w )  t .2  
toml land req. - bldg. ap l~ l  - 
pkg. st~ce - o~her land 

A u u m l s  Ill  indtas#isl space at 
gl lund i m L  ParKing IilolOr am- 
s u m x  ,75 specpa Pro' mnmoyml, 
350 Sd. It. per ~pmie. "911wr Iond" 
Include( ~ l I c I I  ~OedL U|IIIUllS, 
line(souping. 

36, RlstclnnlJst land Rldulrm~ent (01: 
llngle-~mily ,, slnBHl.lSl11, unite - 
3 unlm per • o r e  
monlle r m m u -  egOiSm I:ome units 
- 8 units per anm 

mulli.l•mity • m u i l l . ( ~ m ,  u n i t s  - 
10  units pse  8c~ 
toMS land roq, ,z i n g l e . f i e .  - 
mobile home - muiU.Ism. 

0enslfl ls could be somlnm'ull higher 
or iOWlW, d o ~ d ~ g  On ioc,ei condO- 
tionut. Tll lse I t •  S~ldStsot vdtll 
thosn for "MflgiaHsmily ¢ommnlson* 
oh'" "ldngts-lxmity clumerr. t . -  and 
,.towftnouan ¢IMSI•flKI" houadng 13111- 
I m  in " ~  of SI~Iwi'* nmgnbof 
I~oocl ~ analyst,- 

A?. S c l s o o l  l a n d  Rimvirmuent 10i  - 
SChool enrollmllnt , ,013 aclcs per 
pupil 

Assumls I 10 •ere site f ~  •n 
elementary school wllh 750 puoiis, 
• 20 sel l  sits tot • I~lgn el:COol 
mlh ten0 pupils (C0SI. 

56" PMkn and Open Pig•ca (01: 
playgrounds • tow pop. • 1.6 
acs'ls per 1000 poD. 
nPll~l, pUSS • Iotal po0. . 3.0 
aCflHI me' 1000 9o0. 
commumty oUen spans ,, tmal pop. 
• 3 .7  scrim Dot 1000 Pop. 
pare  ancl oOen SlU¢O - plgmOlk 
- n 0 n ~ L  p s m  - spire spAcac 

Fee(ms h=m C.O-~ usumn cont. 
muni~ pame nm justif.~d lot ponu- 
fallen o4 siz~ normally oenmted by 
synmellc lucia d m m l o P m ~  

39.  Punllc FacUlty land Costs in): 
40. Put)tic Facility Land Roquiremanm 

(01: 
lane ¢o~ts LpdliGii •nd lirel - lecii. 
dmwd, ou ts  • .08 
18/10 ©~10 lotion' publlo | i¢ iL )  = 
181:U. dnMI. 0cdts • .06 
lOtsl 11110 I~q ,  • t 0 ~ l  I • f ld  ¢01;tS - 
$ 8 5 0 0  ~ a c e  

Mol l  soverm loci(Ideal ©cmitrlinte 
on police lind Ilnl lenllitiam may 
rlsuit in hlgiltr land coats, au • 
proportion o~ fllC~ty dlnmk)pment 
costs. &ssurnls ~ wtlhm limits. 
Iho budget for public reality land 
detslminls Ihn IJmount ptl lcl l lsld. 
land cant as ploportmn st Imcinty 
devgloQmlmt g ins  Ireland on land 
coi l  impeGts under sprawl mix clo- 
veloammqt condlliopa (CO~. land 
cost per oc~ is • p a n e l  expanw- 
tide under low din~tY sullwl oiw 
vetopmem r, oem~eaons I C O S l ,  

41. RlsklsndaI.Retstecl c:ITHI cys ts•  
(0): 
an•nets (100 I?. R.O,W,) : single- 
him. units • 4 It. per unit - ms. 
bile homls • S.5 IL per unit 
-muCU-hlm. units , S it. per unit 

collectors 160 It. R,O,W,I ,, stogie, 
Inns. u m t s -  t' It, per umt - mobile 
hommi • 1;r.25 It. per unit - multi- 
tam. units - 13,S it. per unit 
mmer •L i l tS  i40 it. R.O.W.) ,, 
cingieqcm, unim • 4? It, per umt 
- mmatls homes • 22 ft. per uml 
-- f~lt~lcfl l, un~c • 10 ~.. per unit 

Fa~tm tseserl can nMghl3omoao cost 
anslys~s lot rnidentisJ dmeio'~mont 
ot s.niisr density (C05~.  

4?.. G~mmunity Stranl System 101: 
Siqif i l l l  a irnlf l | ls |r•sid,.Nlists~ 
• 1 .76  

cofl lotOrl - leo(Isle|OrS I l ls id. .  
retstscl) • 1.1 
hltnor sffeats - minor• t r l l ts l rNio.  
-~llmlOtal . %1 

Plictor~ I~r non*r~sidemill pornon 
al totsl communily SlnrmN |ystsm 
I~UlIKI On rtNiitionshiDs In SDr•MI{ 
mix O m l ~ m a n t  pettsdrn I G O S I .  

43 .  M s l e r  Roads l a n d  R e q u i r c m o m s  
(0i - 
comnIunlP/ snPle1[ Syltllfn l~tlerlllS 
- c . o l l l ¢ l ~ I n  

1 U~ oe DIS~12SUILI[ (W It[l~M NT& 
13 8~I[OJ~CT Its 111| I~ST•lGliOe ON i#E 

N~iCE F&g[ M IlHF. ~ M TIdQ I ~ d T  



FIGURE 4-d C O M M U N I T Y  D E V E L O P M E N T  M O D E L ,  
L O C A L  G O V E R N M E N T  I M P A C T S :  
C A P I T A L  COSTS 

38. J Land Requirements: 
i Playgrounds 
| Netghbcnrhaod Porks 
n Comm. Open Space 
n • Opm'. Pbooa 

44 Jl FactlKy OewL Coats: 
• I Ptaygr~unds 
., Neighborhood Parks _ _  
| Comm. Open Spice 
I * Opar~ Phaae 

45. d Total ~'~apltal CostS: 

I Plnygrr~'und$ 
NnighbLThood Parks 

I Comm. ¢,~p:m Space 
• Oper. ,=halo 

4"t  alas. 47.1 s,dg. Spat' *a I Foe,. De,e, 

i High Sch. Enroll.crummy, Eiem, Schagl i , . . J  CostS: 
• Opec. Phase I High School ~ d  Elem. S¢~ 

[ - 0 p e c .  Phase  ~ 

16.4 School Enroll. 49. | Other Cools=. 50. tl Total Capital 
I • Opel'. Phase | Furnishings / C o s t s :  

i Parking ~ Elem. Sob. 
| Pzving i High Soh. 
l~ l.andl=oping I • Opel', Phase 

4 ~ |  Total Road System: 

I 
Artautais 
Collootom 
Minor Streets 
• Oper. Phase 

14. I Total Population 
c~ Opal'. Phase I 

Sl-IFacillty OeveL Costs:. 
IArtorials 
W Collectors . .  
lit Minor Streets 
t • Opm. Phase 

i, 

%% 

53"IFaoili~ OeveL Coats= 
i Police: Fire:, 

Gov't Aclmin,: ~ 
Health: Libraries 

• Opor. Phase 

52.| Total Capital Cats: 
Artsdals 

mmsmmmm~. Collectors 
| Minor Streets 
I • Oper. Phase 

54,~ Total Capital Coats: 
J Community PaciliUos: 
q Police: Fire: 
i G~v't Admln.: Health: Libraries 

• Opec. Phase 

24, d 
I Hag. Needs by Type: 
I Single-Family 
I Mobile Homes 
| Multi-Fatuity 

. Oper. Phase 

14" I Total Population 

i * Opec, Phase 

III 

55- I Facility Oevei. Cc~ts:, 
| Residential a r e a s :  

| Sanitary Sewers 
I Storm Drainage 

Water Supply 
Gas &FliP... Utll. 

mpim3Total Capital Cos~J: 
Solid Waste Col~r,. 
• Opel'. Phase 

86.| Total Capital Costs: 
S?,| All Areas: 

1 Sanitary Sewers 
d Storm Omnage 
i Water Supply 

I Gas & E~ec. Utll. 

59"~Tatal Capital Costs: S0.|Annu,~| Capital 
|(aS. $0. $3. S4, 5"r. 5 a ; ~ C n s L ~  (Oeht. S,©.): 
I i) Grand Total mm=mmmm~a I)Grand Total 
Ji l l  AdjUsted Tmai - j i l l  Adjusted Total 
| • Opor. P h m  | ,  opec. P . m  

UISUIUU~mE l~malSan ~N INi 
.'~c~ mC*T 1.'. rmnw..,~.,s ~ n  



"puri~ & Qp~n Sosce O f m t ~ l m l m  
( :~ ts (0 t :  
/l i lygrouns:l • l i m l  roq. • $9.700 

ItlltgflPoNto(x~ D l l l l l  m I I I I  .4 
• S~S,3O n o~r ac=~ IGOS~ 
~fft~tl~uity i~1111 I~I ICI w, IIlll:l flq. 
• SlS00 p i f l K : r o ( ¢ O S t  

b~ill (levll• COII~ - ptaygr~la~ill - 
nltg~IP~O0~ i~i ~r~st " op ln  S~l~O 

~.5. +11~ & 0p l f l  50acl ,  Total C.11ultsl 
+pure to+: 
I I I~I  ~ = lin~I tvqus111molnl f l i p  
- '~II • SSSO m pe+ l~rql 
!01II ClIplIII costa ,. ~ t m l W a ~ n t  
clMts - ll~d Costs 

I.snd ~ I~ r  spore is a glml l l l l  
illIm:tIllOll Ungllf " l ~ v  OIil~s:lty 
III,"Iwl dlilllOPlllIn| l:l~lillitll}Rl'• 
(COSt. 

i t t m l m l l ~  - ~otll SOl inroM, , 
, ~  I~EP) 
hlgl~ S:~IO01 - I l l  scl Ire'saiL 
• ~ (IiEPl 

47. ~chooi Butldl~l A l i a  lO~: 
i t lmu~ la~  • |ram. immlL • ~20 
S~l. It. ~ pupil ICQ~I 
~tgt~ sct~oot = hlgl~ ~ n .  ~ m l t .  • 
153 8 0 .  It.  p l ¢  p a o l i  ~ S +  
Is:ill 1314~I. ~ " l l l K ~ ' u ~ t l +  - 
hl~n ~ l m o l  

totsl s~119~1 I:ulldlflg spS~l • $~4 
pl~ ~ toat ICOSt 

49. C t l ~  Sct~o~ D e ~ t s o m u t  Cram 
IO) o 
facilli? dlNeiogmIm {~IIS - .'12 
IGOSI 

I~Ullll ¢llqlqllOp~l~l e.~sts Je~ludo 
sG'lool tsmrIRiatttO5 pllkittg. I l l l n q ,  
lanmw=ping, 81o, 

~0. ~ '~osls .  ?otsJ Capital C ~  10): 
It II~ (:0111 - lI~fll~ d m l .  
Ca~ts - ¢~n~ dsmlt, s:~sts 
IMICl ~ " Is:Ill ~ll~lll. {~Its • 
.04 (QOSI 
tOtli ~lpl ts l  costs # IMll dlmll. 
Iosts - IIfll~ COlts 

A S : I ~ ' ~ I  this &ll~l ~ I l l  l prO' 
~m'tt~n o~ total ~li~etotamanns ©lasts 

l~ulfliO I I ~ l l U a  tNe  .~191, 

dst. C o ~ t y  Sir .e l  Syitsm Devetcsp. 
merit Costs Ist: 
s r t ~  - I~v~l ~'~i smm~ 1 ~ 9 ~  • 
I1"11' 9 I f  foPt IGOSt 
~oll~ml"u = O 0 1 1 1 , ~  s t a l l  ts~Otfl 
• $'48 911" t ~ t  (COS1 

r~tnm' SmNnS • n edr~Or I t l l l t  lilP..~ 
. S~7 ~ I~o1 ICOSI 

tOtsB I I m L  cnst'1 - Iflls:'~IIS: " 
G'~ls:~ts:l~ - minor I l l ~ l l l i  

~2. Community ~ l f ~ t  Sy~ts:m, TatsI 
{aotl l l l  { ~ l l l i  1~111 

mos'il , .01' I ¢ ~  
t ~ l l  CsIlitst Cl~lStS = t m a l  I I~,e l~ ' .  
mlmt OIMIII - Ill, el r o t s  

L~FId e'Ol|I, l i  pfOs:GrllQII Of 6111811 
system .~mopmen t  ©.',-m bamm m~ 
~m~l Iosl  I ~ i  In,mr " ' s p r ~  

5:1. Pui:lllo FIctl l ly l~I~It Gosts 
(~= 
podC~ I-s:i l l t iU (stmctme. 14ui~- 

'men1, vlPt~101l ,~ total po~u14110n 
• ~ p I f  pllrlOn (G0~'~ 

f i l l  l Ic i l lUIs l i IUG'~lI lo ll~li|~ll~t~- 
Isll~lCllllll m IoUIi ll~lltllslt{xt • $39 
p~ ga~ (C05) 
gm~mmlml a~,~mlmnUlm 1~I~ 
I I t~  molting roans) - ~I ~ 
tlm'l • I~0 pill' l ~ s o n  (COS) 
hs~tllt ~IS:I~ Iis:t ltt~s I l u ~ l m .  t -  
qulpmIat, turuisl~lngsl = Im~ml pIi~" 
ulmton • 5"236 pe~ pomon (COb~ 

po~uil~m • s4~ p~r p ~  lCOS) 
totsl ~m~4L coltl • +I©l - III~ 

!14, Put)lie FmIIllUos. TcmJl Capitsl P.,~ts 
(01 : 
to"2d ~hw4d~ImI~ ~ts - lal~l 
cll~Is r u e  rJgl. 

RitsldlfITlaPRs~mtm UIHIty De~oip- 
merit Costs IOk 

Cnsss p~r u n i t : ,  , _  I 

I M 
mmmm..,~ii  / msal ao~P "~°~l~n] 

Futil i ty ¢ 1 1 ~  cosls luum~ m 
ni~lll0m'mmd ~ amsl~hs h~" i 
IIntII| dlUllOl I~l~I ~ ../tailor 
omuulT (~OS). 

56. H o r ~ , ¢ ~ l m ~ l  I.Itfll~ D ~ t  
~m, t l  lop 
ut~tllllV i l W l l l g I  = mL.rs:~ts:4 
~llsm~ costs • ,43 
I I IN~I Or l l f l IQI  = ~ - I I t 1 1 1 1 ~  
~OSts • , ~  
v~tst  ts:S:ilIIIos z rs:~-~HIII~ 

911 & s:los:, t l ~ l l ~ i l l  • t l ~ . l l ~ i l l l  

Facm,s I ~  t, ma.4r~d~t ta l  pet~en 
Ol totsl UIIII~ IyI;~ l~ai~4 on 
r l t i t i ~ M p a  in "splm~d m ix "  Cts" 
veto~m~t paltm~ IGO{~- 

ST. Utllt~llil, T ~  GaoCtoS (~0s~ qnw 
I~ l l l l y  dl l~loDmmll ~ ( s i n i l l ~  
~ l l l i l l f ,  Ill~l~l lll'411Xi~@, IIP~l m ¢ ~  
+ l l l l l l ~  { IN I I .  ~ t s  - 
s:mmt, cuSil 
systIm.~,{~o IIImlL ~osts: 
I l n t ~ ,  ~ lllumpmg 
mmtmtmt s:tl l l~l i liP.filly ml~e6 
{01Is: • .4~ 
ws:tltf IlIC~ (itOCAgll lll~l., ml i s l  - 
lamE. qev~. costs • .O9 
~ l l  & e l i  ~ his:it. I~l lnl i . .  l~_nsm. 
Ilnllll - tK|I+ d a d .  I l o~ lS  • . ~  
totsl ~Pt~II ~ s t s  • tsIillt~ o l ~ , u .  
s:oSts - l y l l l ~  dtlveL costs 

SS, 

$9. 

F a r m 1  lar soaci~d ~j~eilm-~ide 
¢oIlnJ ~ on mlAttortI~ipI in 
**lorlwl rm)t'" aiv i i0omant plll~Wn 
{COSt. 

SIUd w s l ~  Gmtsctt~m. "rctat CmnttM 
(01: 

4 l T l i i 0 1 ~ t  ~SSil tstrLl~tunl, vilni- 
elm) s towl 9oms~,on . $8.~§ 
~ln p m u n  IC0St 
I lndlUI |dtlllSOlllt c t l t s  • 01rlllOO- 
merit costs - . 0 8  IGQ~ 
tolal capital CUS:tS • d l r ~ l m l ~ m  
Cmlil - I~rlElflll ~ t s  

Tmal P.aui~l ~osl~ I0): 
01mnO ~ - sum ol 45. 51). 52..~,i. 
S1'. Sg, 
IdjUlAIlO L ~ |  • gflSa~ tQtsl | m  
mcuof s ~  (lee JrS2) loss ~ & 
i tse. udl. ts io  =51'1 

A{I |uI I I~ ImI I  oslumos tl~It tile 
=mints t~ minor ~rae,.. mml gas aml 
imm-lm: l l l ~ l lU~  m .-MIS~N in 
~m~o ~ 9 r i f l e  dsVlHo~noltl, i na  
rare ~ l l  n i t  r~4ilm~l In Iocsl 
clol t~l aUdgllts: iUI~IOS Iris:| I io l .  
pitsis ellis ~OSlII~ CIIms:s lllO ¢oi~ ly  
I i l : i l l i lo l  i l l { I  MO l l l t l l c l l l l  In I0~11 

Annwsl ~ l~ i ts t  Costs, Oel~t ~ 4 m m  
(01 '~ 
t m l  osoiUd cos~ , .08~8 

At lnu~ o l l n l I I  Coils i r l  I r l l  ~ir lhl l  
psymaml on i 25 year than at ?*A 
Inummt. A n n u l  costs woul0 I}e 
10Y, h ig t~r  {.0Sl~q m a 20 y~l r  
Io14m if. 1,% |PdHIfeSt, 9% I~r l l r  
(A1,8~1 a~ s 35 y ~ r  lo~a el  4."+ 
illNlfllSt. All lWlKII I f l l t  ~lPltsi : : t S  
a l l  l i t  In • stmgio ~ 0uue. 

t s t  41vldom~i~A Dlno4. 

Total ~tju,~ui4 capttst ¢csm ot S4TOO 
p l '  csotts s:m.~ganm wire S823 ~*sn- 
I i l i  ~ ouiltsn4~ng p ~  CS~lil in 
m@ IWI l ' l~ l  CPUlI~P i r l l ~  ~ I ~ I i i  
~n i:outfly ~ ol 10-2..~009 p a l ~  
IIUMI. AiIntm| cilgttsl ~:osts ol ~ 0 5  
per ~ l ~ l l  c~mmu~s ~ttl l  S',93 an* 
nusl {a,}tlsl o~tsy  pot eapits in me 
a t l ~ O  ~ n w  ~ l .  a ~ l  S ~  In 
counw m ~ 10~2S.000 poPuLa- 
ting. 

In ~ ~ g l  f.0~nty, onlya nor l i ln  
ot ~a ~Jimtsl cost et II~. p t ~ l ~  
II~IY I11G inlrs:stil~l~llu11 i~.s~ 

I l l l  m ~ l l  aumum~m new p u o l ~  
Inclll~ lifl4 in/fasl~,.Ctlll~ 114vlloo, 
msnl, .wlm total ~ s t s  ~lfleollO in 
era'ram dlDt  SMII~I~, 

NlnSs: 

(S~'Y) = p 4 ~  ~c~st~l t lon ym~. 
O - ~n ln t~ lg  I:l~nog 
All 41n lmtL  ins:oral, u l l o .  cosul. 
r l v v ~ u  osUmatoS Ift 197~S S 

Sr~o.t~.onomic pmttlm I~l~P~: Corn 
~ r u ~ o n  Wt '~w  oPalh ICWPI;: 
cost  ~ S~mui (COS); b~oin I.an~ 
tn~I ii~d O~t~s:f S:~UfCI'- 

_~_ _~sus~.imCJ~.It_ .mKt.mm on lx¢ 
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FIGURE 4-e COMMUNITY DEVELOPMENT MODEL, 
LOCAL GOVERNMENT IMPACTS: 
OPERATING AN.D MAINTENANC= COSTS 

Elem. EnroJh 
Higrl Sob, Enroll. 
• OpSh Phase 

61.| aenural op. & s4.| 
m ~ M3int ,  C ~ t a :  

| EL=re. ~:h. F I  
l .igh ~ h o ~  N I ! " °W' Pha,; j 

I G~'. | eu.ln¢, s~.| .u.J~ c~t~ i 
a~ Eiem. SCh. mama. Elan:. Sch, .,,J 

I Hlgh SchOOl 

42. Totut Road Systan:: 65, Spar, &Matnt, (:Cats: 
Ar ter iaL= m ~  Artsrials 
Collm:tora Collectors 
Mlnm Streets Min~ Stremls 

• Opel'. Phase • Ol=er, Phase 
I I 

14. | Total P=pulatlom 
|_ • Opec. PhUo 

m• 
@per.. & Maint. Costs: 
Po~i~; Fire:. 
Gov't Admin.; 
Health: I.ibcada¢. 
R~mnmlien 
• Opm. Phas,,, 

14. ( Total Population: 

I • Spar. Phase m 
ST. |Oper. & Maim. Cos,~: 

l 
Sanltary Sewerage 
Storm Drainage 
Water Supply 
~3as & ~ Util. 
Solid Waste Collar.. 

" Olaf., P h ~ e  

14. I Total Population 
• Open', Phase 

| m• O;:er. & Maint. Costs: 
Other Gov't Svcs. 

=Oper. Phase 

Op. & Maint. Costa: 
SchooL= 
• Qper. Phase 

~i9" w Total O~e.~ting & 

i 
Malnmnanee Costs: 
(64. 65. 66, 67, 68) 
I) Grana Total 

ii| Adjusted Total 
• afar. Phase 

! 
I 
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61, ~.hootl, r : I t~ l l | l  OIIIr, | Maanl. 
Costs (0l  - 
i ~  IflfoUml~t X $1+g~g DtWIMID~ 
(C0~ 

62. 8u3liog (0): 
QIim. scltooI a MInlS. i l l r o l lmln t  • 

high ICnOOI ~ high ~nl~i enroll. 
• .~3 ICOSl 

Pm'~l~tsgI IM '~l~M ~uplis busu4. 
by gfaa~ IIvl l ,  lid Qn 4 s l l m l l l  
fw tits " s o m v l  :nix" ~I~dO0mamt 
mm,m (COS). • 

63. Annual Bussing Ccam (01 '. 
pumls ~USll:l , S~I ~ pugiI 
(COS) 

64. S ~ t ~  TotM Oper. • M~int. Costs 

g m t m l  ~Dor. ~ m&iht. ~:o416 - 
bussing : O ~ l  

• rcllll m o t  oolf l l l l1|  I f 4  n-~mten~r~o 
~ s ~  a m  ~ t  S284 por calstt,i. ' ~ " ~ s  

PI~J~P II1 COUnty i~Ull q I | Q '2.~,Q~Q~ 
16bOl~, PI~ camlalati| old not millet t~! 

66. ¢~ambnity Strut  SV6tum, Qmw. & 
Maim, Costs (Oic 
l ln~ais  ,, ani~mll It~mt length ,, 
Sl.2S Dec t~ 
,'o~lI~tora : ¢~i~mtor I~'le~ IMqlth 
• S.TS I ~ r  t l  
mlnor S~nlllts i minor ItI11et I l l ,  lib 

L t ~  ~ toot 
totsl oper. and nudnt, cos+- I 

l r t l f l l I I  -- ~O|IItll = tamer 
smmm 

F x ~  clurlmd i COS, ad]uit~r 
to r - , l l ~ l  me c m l r l c l l ~ i t l I s  ol r o l 0  
rlgl~.~vmy maimIino4. Total annmd 
OoIflitlng ~ i1rlAul~ifllf~ll ©OIt6 am 
a0Oul  SIS p~  C~lalts. v~suS S40 In 
IVlmlgO ~:miflty area. and Sb'~ In 
c : ~ t ?  ~e l ls  ot 10.25.000 po~gll. 
ttom dlffenmnN are 6ttributabil to 
t ~  Costs ~ m~l l  l ~ g s  In mu~t 
~ m i e s .  nat inmudN incommunity 
smmt sysum~ (CWP, CO5 AND US. 
Cansuai 

46, Pulalic S~m:am. Qper. & MItint. 
G a i t s  10k. 
ISO41~ , ,  l o l a l  p o p .  • ~ p l ~  
p~mlon 190% s a l a n N )  
thai ,, tOtll l ] O ~  , 32~ per pl~rICm 
190~ ulorlual 
gOq*t. I{Imlfl. • tOt~ ~ .  • $12 
~er pmon 
1111111'I c a r e  • Iat l l l  I :Qg.  ~ $12~ 
IIor pewson ( I I ) %  i i i l i nN i  
I l l l l~y = Ilmll II01. • 114 hi*" 
pmson IS?% s~dorlesl 

C'. 

rlcrmlttan : tol~l po~. * SlO per 
~mon  |lq0e.?i ealnfllDI) 

• The ano~ lac~rs. 0e~tv~l I r ~  
C(~. can on com~r i4  witrl p l f  
e.llldI ezDendi1~f~s in t l~ .-virago 
U.~. colJnly i i l i .  inn with Smllllr 
caun~ a ~ s  ~ t0.2S.Ool) p~puls. 

pollcln S26 p0r pmson v'j I~3 (Ub"). 
512 Isml GB. 
flrli: ,T~§ 9or plrs=n ms 518 (US], 
63.4 ISml 
9ov't norton, - : 12 pin' pierson ~s 
, 1  IUS), $32 ISmt 
|l~m' t lnll~lt l l  tQslltn, grlri, c o n ~ ,  
g~rlfl, puhllI I~ldgs.I 
t l ld th  r.alm $121 l i f t  plff'soo ts 
$44 lU-~ 638 ISm) 
~wn. ¢ounq imm ug~m4, fefl~:t 
pul~la costs ssclusi~ly) 
Ill~r~y= 14 per p r o m  q 15 (IJ~t, 
SZ tirol 
s'14:s.mnion: ~10 p~r porson vii $15 
(US), Sa Ism) 89. 

I:amom am dmivcd lram Ccats of 
Sprawl II~(:I wmlmr tG pogulmi~ 
assumptions n- t  am be c o ~ I ~ l  
to altemntivo aamumiltionL 
3.8 po4~.e oral tlre emolov~l a i r  
t,a0O poU. I¢OS) vs 3,5 p r o u ~  
Slt'VIII WmIIIIS IXDeCtICl, (.~II~l 5 ill 
avm'ago US coun~ (US. ~am.| 

~m~tth s i n e  pe~onn~ p i t  
1.000 Pop. IOOS). vs U i~y~.Jans 
an~ t'~istlr~ ~ ' sas  expl~sIO, 
(SEP). 15 ~n average ~ .  (U.S. 
c ~  
(dlxpIrlty ll/H~i]tltlllllo tO pri~ItI 
m~dI=Ii practlns} 
0.8 foc~mtlma iml~tOy~m ~ 1,000 
popubltio~ 

UtlnUe~ Og4r, & Maim. Costa I~l: 
m i n i .  IIm411ge - total pop. • S10 
per pwama 
storm drainagll (inCluded in Iln~nl 
l y I t l m  mllm, I 
WiRIf supply : tOtII pop. , $11 
Pe~ pl~wn 
0OS & ol6¢. uflL a t0Ul p o p . .  
$125 p i t  pmon 
soIKI w6s~ coi11¢. ,, t o ~  pog. , 
Sg.S I ~ r  ls~son 

The li=m'ehiotofl;, bIIII(I O~t '*S~avd 
~dx" dIVIKl~ltIIfll pMtIfnS I(:Q~, 
can b l  ¢ornpafll~ will1 pet' r.aDdl 
e;mind~tu~l in trle n M a g l  
county arlm and with smaller ~0unly 
InPH Of 10-2~,000 pop. tirol: 
un t ts r /  IiV~lf.:' SlO per ~l~ts vii 
S,~1 (U.~I.). I8  (sml 
WIAl~r ~Oniv: Sl'~ por t:~l~tl ~IS 
S~0 IU,Sa. Sg.5 Ire'hi 

For poptdlluon in single fJuTdly ~Isi. 

CI1~1~1 t r i l l ,  : l r  ~lDItl I lWl f  l i f t "  
ICI IzolmllisurII I l l  313O111 § % 
htg~ler: Ioout 2% Iow4w :n multi* 
Iiimtly nmlgentdld s r I i i .  For poo~- 
illtton in anngti-Iirriily anO molltle 
flame a f l i i ,  law caDIIa Oi l  ;m0 
IilOlrlQ exnefldltuces ate lioou| 
15:*  IstOflM:. ID0UL 18.". lower in 
multl-limily mmqmtlal arml.~ 

Otlmr OPlmltlon ariel Mimt~lt~ca 
Costs (01 = 
total population • S76 plu. lob'son 

"OtMX" catli9orf Incluams ogifa- 
tlon If l4 rl l l i l l t lnancl lxoindlt!,IIII 
tl BUI~III~ allllI1, imorlnlt ors I]IOL 
h~tiIIflI iH I NmmmiI. nlllUrilI 
In:el llfl~ conlctjon. FIK:~Or 
bsse4 on t ~ m ~ t ~ s  in t han  
i N l l  in av l l g~  ~ n t y  sines, and 
in ~lUn W Oreil~ Of 1Q.Un0n pogu* 
hltion. 

T ~  0pemtWn ana Milntlmlnce 
Coats (0}: 
9rmml I~ • sum o# 64, 65. 86, 67. 
68 
atlivItiid t ~  ,, ynma treat - -  gas 
alto ehlc. utiL I s x  ~?)  
- - 7 0 %  l ~ l i l ~  It ts4m a66~ 

~djuatI4 tOtsl ISlUn'HII dill ~ I I  and 
Cloth," oP~. I f la malnt, exnamal- 
turns, and ? 0 ;  at nHltn mite OlHf. 
an,, nudnt, exl~ngiturel M I  iamlt l .  
na~ publh: costs. 

Pf f  c~ult~l @~H'o arid mulint, izplmcIF 
tu,ms Um|wst~ ~ ut aouut S520 
¢OmlSMIS v~tll SS?'I in av*mlge 
c~unq area ang 6410 In ¢ o u n u ~  
ot 10,25,000 p~lulation+ 

5~ ta :  
Al! ll|rngt~l, $6tls, ~:osts. fovent]oe 
mmmloss m lgTS S. 
(pet = pmlk cgnstm~,tlms peno¢~ 
{pcy) = Is4a eonlnN~ltioll yelr: 
(Q| = opmlllmg pwiOq 
| lml = smllor ~ , n , u - - s o . o a o -  
25.000 Doomauon 

Maim" ~ r o s s :  
COllSlmucllon W ~ e r  l ~ I I  (GWP) 
ill DIIm8 for IDOII~DIE "¢llontlleS 
wflerlmlf i~mmttlit, aithmlgn midst' 
UI~I| GQ~II IIIlIIla orl *'SDflWt mix'" 
iCOSl 
Costs ~f Sorawl (¢;OSl 
~c~oeconm'~a i~ome (SEPI 
US. t'*.nsus of GoNmm~m=, 191'0 
I f l f l l t io  to lS? q ¢lollM'J I0/' :OrlStPlrl, 
,sons to averIQe U.S, Cotmty |no 
=mallor U.S. ¢~Jntms. 

• . .  , .  , I -¸¸-+ t 
U~ ~ m~.uSUu[ ~ |[l~lU ~TA 

IS SU?J=Cf W lrNS RSIII~ISN on IN| 
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APPENDIX C-4 

R F, VISED WORK FORCE ESTIMATES 

II IllIJ~ l ~ IIEIIII~mn gl~ INI I 
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OPERATIONS PERSONNEL - BASE CASE 

S~aff 

Operating Personnel - 

Maintenanue P~sonnel - 

Tetal 

2 0  

416 

413 

849 

• ".- . . 

. , . , ,  

! ~ , u ~  w mE em,L',,om o~, ~,~ I 
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APPENDIX C-5 

ORIGINAL WORK FORCE ESTIMATES 

l , ,] 
m~r.E F~E AT II1~ ~ ~ TH~ m ~ T  
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Sept~:~r 29, 1981 

STAFFING AND PAYROLL 

ANNUAL OPERATZNG LABOR 

125 ~RSCFD PLA~T 

Plant Staff 

Opera~_ions 

Maintenance 

Engineering 

Ac3ninistr a t ive  

Total 

NO. 
m 

12 

314 

297 

3"0 

97 

7S0 

. ~ m m i  ~ z m  oN INi 


