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: ipatlng and prepar1ng for community-level soc1oeconom1c 1mpacts
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“Chapter T
© INTRODUCTION

A, The Importance of Community-Level Impact Assessment for Texas

Energy Development

Tt is generally agreed that the United States, and the world as a
hole, entered a new energy era .during the early l9705 The oil embargo.
-and the subsequent dramatic price 1ncreases 51gnalled this entry The |
- state,of Texas entered this era along with the rest of the country. .The
;‘once quasiéself-sufficient'energy exporterﬁfOundJitself,in the nevaosie
.tion of having to find new energy-sources;'as well'as planning expanded
production of old sources, in order to fuel 1ts rapidly growing economy
| and population. ‘The quest promises_to be a- fruitful_one. ‘
With every‘reward, however, there arevpotential costs , Sometimes
such cOstsihave to oe'endured in.their entirety Sometimes their
' 1“severitleandbe'mitigated Sometimes ‘they can be compensated for, and .
sometimes they can be avoided altogether |
After agreeing on rewards worthy of pursuit the likely next-

highest priority of the policy-making process is to attempt to balance

R

S T

the costs.» Balancing costs is assisted by knowledge._ If the policy-.~
maker can anticipate the likely costs forthcoming from the pursuit of -
rewards,yhe/she»can plan_for{themr. Ifuthe,plansrare robust,'av01dance/’
if mitigation/cOmpensation/endUranceVisffacilitated' The purpose of this )
investigation has been to develop a knowledge instrument helpful in
- addressing a set of costs that have accompanied ‘our entry into a new

senergy:era.




- Energy development, or the lack of it,iis~fe1t’at many levels--

, jndividual; fgmily; neighbohhpdd; community,‘state,'region, nation, and
"world.. Furthermore, the experience at one 1eve1 often influences the
‘experience at_another‘Ieyel. If the state of'Texaé_hopes to reap the -

2,._bénefits'of energy déve]Opment‘at_the state 1éye1; it likely must con-

sider the costs at the community level.

‘Local communities are becoming increasingly active'in'thé political

farena. Throughout mogt of 1977,‘thetGrimes County‘Taxpayers'"Associatfonb
. (GCTA) syccessful]y'impeded the'effdrts of the Texas Municipal Power |
- Agency (TMPA)lto tOnstruct»andlbring'ihto operation a,]ignife-fired

“power plant intended to provide cost-effective electricity for consumers"

in}Garland,-DentOn, and Bryan.(Dajlas Timés‘Hérald, 1977);  Why did the

GCTA eﬁgagé,in such:actioniat the“risk'of'consjderable“expense'tp TMPA

consumers? Théir.anéWer‘was'that’they'fe]t they Were'unjust1yvbe1hg'

called‘uponito bear casts which were.notfadequately.compensated_for by

~locally derived benefits from the power plant. This event may appear to:
R be}ah isolated, miﬁbk,ihcideni. but the”legél cddé'is”rapidly.fil1ing
“with such cases.(see,chapterfij'ahd'appendix 1 oijurchélj'and Listokﬁn's

‘ ,diScUssioh of 87fca$es_relating*to_costffefenue impaCts_[1978});

" Nor does the evidence indicate that Grimes County is alone in

'jéxperiéhcingzthe'1bca17cost§‘bf'energy development. A recent study

t,(Houstoh,,1977:'p; 535);ann0unCed; .”A

- No aspect of the confused energy development situation of the past
four years rivals the problems of the communities and areas that-
are economically, fiscally, and environmentally impacted by energy
booms. A recent Bureau of the Mines study indicates that 200:non-
coastal counties west of the Mississippi are currently affected or
will be within 10 years by power plant construction, coal and - -
uranium mining, and other. energy development activities.
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Texas communities are not strangers to energy-booms/busts. A recent

Texas Department of Communi ty Affairs document (1978a: p. 6) reportedi

TR : . The oil discovery in nearby Limestone COUnty‘becamejone of the
R o great o1l booms of America. The population in the town of Mexia
- increased from 4,000 to 50,000 within days. . . . By the middle

1930's this oil boom was dead, and most of the 1nhab1tants had

Teft. B _

Less dramatic but equally troublesome have been the local impacts -
from recent Texas-energy developments W1th energy development and its
e _‘accompanying rapid population growth have come serious soc1oeconomic |
"problems Rising crime rates accompanied ‘power plant construction near

'Mount Pleasant. From-l970 to l975, robberies, burglaries, and thefts
rose 759 percent (Burke, l976)' " One Wastewater‘treatment plant‘receiVEd
twice the daily wastewater it was designed to treat During petroleun o

L _‘: _development near Carrizo- Springs, eight of . the ten wells that tap the

»

Carrizo Aquifer and supply Carrizo Springs w1th domestic water went dry

‘O

) because of a drop in the water table brought about by increased demand

‘*(Stinson, 1977) With construction of the South Texas Nuclear Project

:in Matagorda County during 1977, roads and bridges fell into disrepair

: because of use by heavy construction vehicles (Houston Post, 1977) In

' almost all of these locations. retail prices for most local goods and
'tiservices rose dramatically, and housing has becorne expensive or :
"’unavailable. g | | ," , 5 -
- Nor. are these. experiences likely to be . the end of it. By 1985 60
»ttopercent of the electric capacity of the state is- expected to be coal-. f
» l i : 'p,,fired, 3l percent Texas lignite and 29 percent imported western coal

| Forty—four‘electricityegenerating units ranging in size from.250- to

o)

o 750-megawatts_have:been.proposed for construction'between 1976 and 1986




\&/  in twenty-three different'localities; In addition to electriC’uti]itjes,‘
- ;'twenty,differenticompanies representing the chemica], primary metals,
and'buildtngfproducts industries'have been inVOlved'in lignite explora-
: tion and leaSing activitiesvover the last few years (Kaiser and Cooper,
1978; White and C]emons, 1977). | |
In the face of such prospects, the Texas Energy Advisory Council
N issued the fol]ow1ng statement (1977 p. 27):
5 m - '3'51t1ng restrictions on the location of new coa] facilities near
- urban areas will force most new facilities to locate near rural
~areas. - The influx of workers into these .areas will strain existing
social and economic:structures and provide a major chal]enge to
local governments. The success of coal conversion programs will in
~-significant measure depend - on the abillty of local government to
- meet the cha]]enges S ,
.v The proposed energy development activities presuppose some form of
1oca1_acceptance (or else stringent statevact1on to prevent local
j reSistance) P]anning for the’mitigation-of loca1~socioeconomic impacts
is one obv1ous potential avenue to local acceptance and avo1dance of
féareé:fdi”_”str1ngent state action A]though by no means the only component of the
planning process (see U S. Department of Energy, 1977), an adequate |
r‘mechan1sm for proJecting 1mpacts wil] be a cornerstone CLIPS represents

”7 our init1a1 effort to provide such a methodoIogy




W B. The Nature and Use of-CLIPS

-"'Qéf%- N ; _ 'Before~dEStribing the intrioate nature of CLIPS and the history of
poTE o efforts to produce CLIPS ]ike methodolog1es--an endeavor wh1ch will mire
the unlnitlated in a Jungle of amb1gu1t1es and techn1ca11t1es--we would
11ke to address briefﬂy the quest1on of "what is a soc1oeconom1c 1mpact
assessment methodology?"
~f;f'f SRR Desp1te all its meander1ngs, the bottom line of ‘a soc1oeconom1c
‘ﬂfx‘e- ) impact assessment methodology 1s people Peop1e Tead fairly du]] lives
r "'jn these models. They- are born Some of them enter the ]abor force and
f'_ ork ‘Some of them enter the labor force and don't. work Some,want and
~ can afford to own single-family homes Some want townhouses.' Some .
rent. A Tot of them eat out at restaurants fa1r1y often. - Most get
BRI o somebody else-to fix the1r cars. Some sprjnkle theirvlawns. Most take
~‘ baths;‘,Most pay‘taxes. 'Ali of them‘generate semagetand all of them

die. ”The-sole’ourpose'of @ sotioeconomic impact-assessment methodology

- ~is to. 1nterre1ate these act1vit1es in.a meaningful, systemat1c manner in:
n an effort to produce proaect1ons of them and it is hoped “to assist |
'.planners 1n meet1ng mundane human needs presupposed by these act1vit1es
y As imp11ed by its title--Commun1ty Level Impacts ProJect1on System--
‘ yCLIPS is_a:system.» That 1s, it is a bunch‘of parts that,jnteract with
: eaChvother toeproduce adproduct' ‘The product is‘a'set of reports that
| 'tell the user such things ast (1) how many people are likely to. live in
| 'f_ia certain commun1ty in a particu]ar region at a certain t1me, (2) how
o Aidmany e]ementary schoo] ch11dren a specific community may ant1c1pate o

during a g1ven schoo] year, (3) how many jobs the reg1on may antlcipate

»p
}

~in the Logging, Sawmllls and P1an1ng M1lls 1ndustry during a given




year; (4) how much the construction of sewage pumping stations and

-wastewater coi]ection networks is iikely to cost a community over a

}'(‘given number of years, (5) how many peopie in the regions are 1ikeiy to

-be empioyed in Motor Vehicie Retaiiing and SerVice Stations in a given
,‘year, and (6) many other bits of information (see chapter 1D and Appendin
'“B)._ Furthermore, the system wi}i ‘generate these reports under two sets
of conditions base]ine and 1mpact Baseiine is simply a progection of
vail these variables into the future under the assumption that no “1arge-
5'scale 51ngu]ar economic activ1ty" occurs in the region during the projec-
’ tion-period Impact proaection invoives the same reports but the
'numbers reflect the introduction of some iarge -scale economic actiVity
;such as the construction of a power piant. ‘

These reports are the products of CLIPS ‘The parts of the,system
are (1) a large mathematicai mode] transiated into three FORTRAN
.programs, and (2) a set of accompanying FORTRAN routines that take ‘the

‘information required feed it through the modei routines, and generate
n:;the reports. Such processing 1s a compiex affair under a user-oriented

-~ format (see chapter 8) However, once the system has been set up, its .

y"iiuse is high-school Simple AN the user does 1s sit down at a computer

‘;terminai and respond With "yes" or "no" (and occaSionaily with a number)

Sl ’when prompted by the terminai

The deveiopment of this "usabiiity" feature has been one of our

| 3gioverriding concerns from the beginning Even though the user cannot at

- -ipresent set up. CLIPS (because of its site-specific1ty and extenSive data

-requirements that were deemed necessary for optimiZing reiiabiiity), _

.once-it is set up,.its faciiepuse_is_straightforward. We do not presume

6
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“to dictate how CLIPS will be used, nor at what level of organization,

nor_for whatvpurpose. we'have'tried jmplfcitly to suggest its potentia]

use (especially in chapter 2) by indicating in detail the specific
" nature of its output, stressing'thevrelative importance we assigned in -
'ideve]oping the output’and the internal components, and issuing emphatic

,cayeats'throughout;the'docUment;Concerning risky. assumptions and inter-

pretations (see especially'Chapter‘7) We' ant1c1pate that CLIPS will

"prove to be most 1mmed1ate1y useful on two 1evels

3 T. | The communxty-]eve] base11ne and 1mpact populat1on proaect1ons -
| “should prove most}useful at the_]ocal p]ann1ng ]eve] (counC]ls
- of goyernments;tsChooT“superintendents, wastewater super-, ,
,'intendents,_po1ice;chiefs, fire chiefs, etc.) and will.perhaps
be used by some'state agencies (Tehas'Departmentlof Community
faffairs, Texas H1ghway Department Texas Industrial Commiss1on,
eetc ) | ' 'A |
f_gé.' “The soctoeconomfc reportsﬁmight~serve ashguides for'localft
| Tfplanners (see chapter 7 caveats) but l1ke1y will prove more
’jiuseful to state p]anners in charge of d1sburs1ng the funds'
~from such programs as. the Coasta] Energy Impact Program -

we have stressed the deve]opment of usabil1ty because we feel that '

fisuch a capabllity is the on]y way of 1nt1mately 1ntegrating the planner/
tuser 1nto the production of prOJections If a mode11ng system 1S~diffi- _

B cult to use, the planner 1s much more like]y to "leave it to the experts"

and attempt no understand1ng for ‘himself. We be]1eVe such a state of -

‘affa1rs is . unfortunate.- Even if experts must set up models, 1f the

‘models are usable, the p]anner can generate his own reports By going
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through the motions;'he will gain‘additional'understanding of the

phenomena the system purports to model. Ho111ng (1978 P. 24) noted:

‘ Predict1on is based not. upon accumu]at1on of facts but upon under-

standing--and that comés 'slowly. The domain of our 1gnorance will
always be. greater than that of our knowledge. .The prime issue

. therefore is not, only how to better mobilize the known but how to

~ Plan in the face of the unknown and the uncertain. '

If a system s use is stra1ghtforward the p]anner is much more

“fllkely to view pred1ct1on as p]anning “. . in the face of the unknown

and the.uncertain "» Future ver51ons of CLIPS will emphasize extreme

| L flekibiiity By simply typlng 1n'“yes " "no," “0. 003 L "405 " "]985 "

"f'_ the uSer will be able to alter assumed fert111ty rates for 20- to 24-

year-o]d fema]es, the number of Iron and Steel Foundr1es employees who

dmay begin work in the reg1on 1n 1985 and so forth In addition, if he

SO W1shes, the user may assemb]e the theoretica] framework he chooses to

use to conduct the-proaect1on._ If he th1nks the Spatial Allocation

vMode1 is'superior to the GravitysModel' he can choose it by typing “yes"
"for "no" to a computer prompt Converse]y, if he wants CLIPS to make
~-most. of the decis1ons, he w111 be able to tell the system at the

| ‘_beg1nning of the se551on, and-CLIPSuwili generate standardized ‘reports.

using its own assumptiOns All these capab111t1es are S1mp1y a matter |

- of computer software development

A final note -on reliab11ity As 1s discussed in section C of

.th1s chapter CLIPS--]ike all previous efforts at modeling socio-
,y,economic impacts--has not been va11dated These mode]s are all
‘ftvsimp1y too new. Indeed, a recent report surm1sed (EIA Review,

1978 p 2),'"the most valuable next step in soc1oeconomic impact




analysis w1ll come through the Valldat1on of the large number of pre-
dlct1ve models that have been developed." S

We have~made a pa1nstak1ng effort to assemble what we deemed'the
‘most trustworthy theoretical approaches available Moreoyer; the reader
- will find -an "overview and model rationale" sect1on for every subcom-
ponent. of cLips. ~In these sections, we attempt to review all,the
' varlous approaches and to Justify the one we selected Many of the

‘,,model S parameters were der1ved from an empirical analysis of data on

¥ Texas commun1t1es and counties. Others were borrowed The model

T<pred1cts w1th1n two hundred people ‘the 1975 reglonal basellne populat1on
1 of the. aggregate Robertson, Freestone, L1mestone, Falls, and Leon '
,counties, but this pred1ction is after only a five-year per1od The
deta1l of CLIPS was des1gned with an eye toward rel1ab1l1ty, as was 1ts
:dependence upon an extens1ve, 51te-spec1f1c data base. (For example,

1n1tial manufactur1ng employment in each of the 72 groups was estimated

- by examining, at: the four-d1git SIC [Standard Industr1al Classif1cat1on]

1level the number of employees in each fle in each commun1ty throughout

’”_',the region as published 1n the Directory of Texas Manufacturers 1976 )

= Be_YOI’ld th]s, we Can say no more. 1;
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C. The History of CLIPS -

.‘ During the 1978 se351on, the Texas ]egislature created and funded
the Texas Energy Deveiopment Fund The obJective of the fund is to
.support research designed to.further progress'in the_development-of

alternative energy séurces, including.solar, biomass, wind, lignite,

;_ and so-forthﬁt'ln addition;to"encouraging-basic technological research,
the fund-sought to support research focusing onfidentificationjof poten-
,‘tiai constraints to_theddeuelopment-of'energy~sources already deemed-

o technologically'feasibTe' One such constraint was thought to be
'izcommunity-level socioeconomic prob]ems. In response to the formal

7'_Specia1 Proaects 3 request for proposa]s, the Soc1a1 Systems Ana]ySis

DiVision of the Center for Energy Studies at The Univer51ty of Texas at

Austin submitted a proposa] and through competitive bidding received a

’ucontract to continue ba51c research begun during 1977 on the deve]opment
of a methodo]ogy suited to asseSSIng local socioeconomic impacts from

‘7ﬁenergy development

During March, 1978, the research began in. earnest and ‘was ‘a primary

focus of’the d1v1510n through the remainder of the year: The initial

/ ,,effort naturally emphasized a review of prev1ous research in the area.

~.The ]ast six years, since- the National Environmenta] Protection Act (NEPA),- ‘

'have given a rise to a voluminous literature in the area of social 1mpact

‘:asseSSment, and the future promises exponential growth w1th the Tikeli-'

",ihood that impact assessment w111 become the maJor appiied socia] science ﬂ N

field The present NEPA regu]ations are being interpreted thus

i.PotentiaT social impacts from a proaect are not adequate grounds for

: _requiringvthe preparation of an Environmentalvlmpact Statement, but,

10




ﬁif an'EIS,is_indicated’on=other grounds, avsocial impact assessment
must accompany it. The recently proposed national urban policy
_ i suggests the required preparation of Urban Impact Assessments as a
cornerstone to the overall policy determination. In addition to formal
,mrequirements, impetus to soc1al 1mpact assessment is antic1pated from
L the surge of Tocal public activism in the last few years. ‘ ”
In response to such demand, work 1n thlS area has grown as in ,
_few others, a grasp. of the range of emphases is difficult to capture.
“An attempt at such a grasp led Grigsby (1978 p. 34) to the conclu51on

A review of the expanding literature and research in the field
of social impact assessments (SIA) suggests that the information
can be categorized in the following manner: (1) Background -
Literature~-various articles about the idea of social impact

- assessment, why it should be .done, and suggestions on how it
should be conducted, (2) Behavioral Science Literature--a
-review of work in the fields of sociology, anthropoiogy,
economics, political science, and social welfare in order to
extract theory or empirical evidence to.identifying, predicting
and/or evaluating social impacts,. (3) Predictive Case Studies--.
reports on projects or programs in which social impact assessment

~ has been used to predict impacts and/or to provide a. basis for

- planning activities to mitigate projected impacts, and
(4) Evaluative Case Studies--reports on projects -or programs
whose possible social impacts have been evaluated after some -
induced changes in the environment have taken: place.

i_;vaecause of the above-mentioned formal regulations, the third . ]
E category, predictive case studies, has been the most voluminous $O far.
“_'Hundreds of case studies employing hundreds of methodologies have been
_.performed Chalmers and Andersoh (1977) sampled and surveyed 51xty in
"the water resources mining, power plant, and recreationa] areas. In |
the nuclear utilities area- alone, Chiang and Snead (1976) surveyed
ninety-four nuclear facility socioeconomic assessments

The most striking finding of these surveys has been the diver51ty

of methodologies employed to assess ba51cally the same set of phenomena.
1 '
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‘It is probably safe to say that no two-employed the same formal tech-

_niques. '

In the face of th]S dlversity, recent efforts have been made to

‘integrate and deve]op comprehens1ve“ methodo]og1es quite sim1lar to

the one embodiedvin CLIPS The national 1aborator1es have been active.

The Energy and Environmental Systems D1v1s1on at the Argonne Nat1ona]

‘_ Laboratory, after several. years of research, has recent]y formal]y

1mp1emented and partially documented 1ts Soc1al and Econom1c Assessment

Mode] (SEAM) (StenehJem, ]978). The Los Alamos Sc1ent1f1c Laboratory

}haSrdeve]oped BOOM] as a nonforecasting,,polfcy analysiS'lnstrument

(ford, 1976). "The_Oak_Ridge:National Laboratory-has'developed"the

MULTiREGION‘modeI to assess potentia] countyj]eve]jsocioeconomic

impacts from power pﬂant siting‘patterns (1978).y .,
.YOther'organizatdOns-—loca]; state,'and;national-?havetentered'the

scene._‘The'NatiOnal Oceanfc and Atmospheric'Administration has produced '

~ ASCEND (a modlfication of BOOM]) to. assist in the disbursement of national

“funds to states covered under the Coasta] Energy Impact Program. The -

u. S. Department of Energy Recently published a deta11ed comprehens1ve

‘Hbmethodology employed to assess local socfoeconomic 1mpacts from synthet1c
‘?fuels deve]opment (Murphy/Wi]liams, 1978) Using a coal severance tax

~~for funding, the state of North Dakota created the Regiona] Env1ronmental

Assessment Program, whose initial task over the 1ast few years has been

| the development, 1mp1ementat1on, and refinement of the REAP Economic

e Demographic Model (Hertsgaard et al., 1978) To assess soc1oeconom1c

1mpacts from water resources deve]opment, the Bureau of Reclamation has

developed the Bureau of Reclamation Economic Assessment Model (BREAM)

12




%

(Mountain West Research, ‘Inc., l978) 'The Texas General Land Office
(l978) has produced the ACthlty Assessment Routine (AAR) to assist in
N R : %%i”;lf--%i‘;-.-

the Texas Coastal Management Program ’?Tﬁﬁg*

All of these methodologies are de51gned to assess local soc10-

' economic impacts from large scale development projects (e d.s power plant

construction, offshore 0il development, large scale mining activities,

| -etc. ). Most attempt to be "comprehen51ve" in the sense that they

o address a wide range of impacts Most restrict their focus to the more

1mmediate impacts such as JObS, population. hou51ng, public fac1]it1es/

: services,»income,‘anduso forth._ Some are directed toward informing policyu

decisions at the state and1federal-leuels,"Some_emphaSize.local'policy

information. Some are heavily computerized. ' Some are manual. None

have been_yalidated.

| Still, ‘in the face of all these efforts"the Electric Power Research
Institute (l978 p 35) request for. proposal concluded

There - does not exist: a standardized, quantitative model for

. consistent needs and fiscal analyses throughout the field.
If developed, such a model would obviate the need to litigate
questions of methodology and allow the agency review process -
to focus on the results of the application of such ‘methodology.

B lhe presumed importance of thevfield explains the'continued efforts.

4“'The previous shortcomings are. explained by the youth of the field and
) the complexity of the subJect matter (A_comprehensive methodology
'embraces the disciplines of regional economics, regional demography;t

", economic geography, ciV1l engineering, mun1c1pal finance, computer ’

science, applied mathematics, and the Tike. All of - these disciplines

have their own pet techniques and orientations. spanning them is a

gargantuan task,)

13




W | _ CLIPS‘shares many similar features with'these past mode]ing efforts‘

. fv-ﬂ;? . (mOSt notablyZSEAM and the REAP- E- D model}. - From the outset, we dec1ded

‘»upon a totally "eclect1c“ approach In the face of the lack of stand-

ardizat1on and va1idat1on, 'we' dec1ded that our overr1d1ng goa]s were

»rellabillty. usab1lity, and flex1b111ty, and that we would p1ck and

choose what we considered to be the “best" components from among many

approaches in an effort to optimize these cr1teria

e CLIPS draws its conceptual underp1nnings from numerous sources,-“

1nc1ud1ng the fo]]ow1ng

.

[ 33

The San:Diego Comprehens1ve Planning 0rgan1zat1on

Interact1ve Population E;p]oyment Forecasting Model (1977)

The mare recent San Dlego Comprehens1ve Planning Organlzat1on, :

DEFM78 Forecasting Mode1 (1978)

.; _The Batte]]e Nat1ona1 Laboratorles DEMOS model (1977)

1The Bureau: of Rec]amation s BREAM mode] (1978)

. The-U.S. Department‘of,Energy svsynthet1c fuels socioeconomic -

”1ﬁfmpact'assessment.modé} prepared.byﬂMurphyIWi1liams‘Consultants

el |
. The U. s Water Resources Council 1972 OBERS model. (1972)

' The U S Bureau of Labor Stat1stics, The Structure of the U.S.
: Economy in 1980 and 1985 (1975) '

. ‘The Argonne Nat1ona1 Laboratory SEAM (1978)
. “'The North Dakota Reg1ona1 Env1ronmenta1 Assessment Program','
L Econom1c—Demograph1c mode] (1978)

. eGreenberg et a].,"growth rate method of adaustment“ (]978), :

14
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I ER
L

¥
¥
*

' 1].- .The Un1vers1ty of Texas at Aust1n Center for Energy Studies

BOOMP model (1978),

S TN
o ;.s-, - i i e ‘lx{ i

12, Ideas from other sources too” numerous to cite

0f the above'llsted, we;relied‘most heavi]y on 1,}2, 3.,5,‘7, and 10.

15




D. Annotated Samp]e Session

‘::,£xp]anatory notes . follow th1s 11st1ng of the term1nal session and are

;-indexed by the numbers 1n the 1eft margln of the ]1st1ng In the 1lst-

ing of the sample termlna] sess1on a]l user responses are lower case,

| and a]l output by the computer system is upper case..

ROk

f;;UT AUSTIN - TAURUS - 18 JAN 79 - a9 53, 54. - PORT 38

=eyav346//abc-

. <PARITY CHECKING DISABLED>

JOBNAME: EYAV346-364 ST 3 /
CHARGES THROUGH 17 JAN 79+ TIME § 471.06 SUPPLIES § 125.00

CC. _
¢(3) sbs=
{4). execpf 7863 rcllps
GO: |
¢ccce  LL . 'IIIIIIII PPPPPPP 8558SSS
ccccccCc LL - - IIIIIIII PPPPPPPP - SSSSSSSS
cc ¢cCLL. -~ - ~-II PP . PP S5 .
CcC- .- LL ' o I PP . . PP SSSSSSS
cC. CLL - 11 PPPPPPPP 5558588
cCc LL S 11 PPPPPPP Sss
cc -CC .LL ' II . PP - 23]
. “¢cceececece 'LLLLLLLLL IIIIIIII PP SSSSSSSS
- cccec  LLLLLLLLL ITIIITIL PP B 5555555

COMMUNITY LEVEL IMPACT PROJECTION SYSTEM - CLIPS

ARE YOU FAMILIAR WITH CLIPS(YES OR" NO)? ,

CLIPS IS AN INTERACTIVE COMPUTER PROGRAM WHICH A.,
PROJECTS THE SOCIOECONOMIC IMPACTS ON NEARBY.

' COMMUNITIES THAT ACCOMPANY THE POPULATION GROWTH

ﬂ»ASSOCIATED WITH ENERGY DEVELOPMENTS.'H

. WHEN USING CLIPS, YOU WILL INTERACT WITH THE -

SYSTEM PRIMARILY BY RESPONDING 'YES' OR "NO' TO>

A SERIES OF QUESTIONS WHICH APPEAR ON .THE SCREEN.

. WHEN OTHER ACTION, SUCH AS CHANGING A PARAMETER

VALUE, IS REQUIRED, CLIPS WILL DISPLAY EXPLICIT

- INSTRUCTIONS FOR ACCOMPLISHING THE TASK.BE SURE TO

STRIKE THE RETURN KEY ON THE. TERMINAL AFTER EACH -
RESPONSE YOU GIVE TO THE SYSTEM.YOU CANNOT GO WRONG,

wSO RELAX AND INTERACT.

16




L 4

(6) HIT THE RETURN KEY TO CONTINUE . -

,THE MODEL 1S SET TO RUN FOR 20 YEARS WHICH

CURRENTLY IS ITS MAXIMUM CAPABILITY. DO YOU
WANT THE MODEL TO RUN FOR FEWER YEARS (YES

'OR NO)?

YL

n

NOW, IF YOU WISH, YOU MAY DESCRIBE A LARGE

- CONSTRUCTION PROJECT PLANNED FOR YOUR REGION..IF..
- YOU DO SO, THE MODEL WILL TAKE THE EFFECTS OF THE

PROJECT INTO ACCOUNT WHEN PROJECTING THE ECONOMIC :
AND DEMOGRAPHIC TRENDS OF . YOUR AREA. '

g (').DO-YOU-WISH TO DESCRIBE A PROJECT (YES{ORiNO)?
gy 20 YOU WiSH TO DESC ‘

y

 ENTER THE STARTING YEAR AS A LEFT JUSTIFIED INTEGER

'BETWEEN 1970 AND THE LAST YEAR OF THE. SIMULATION

;(199ﬁ IS THE DEFAULT LAST YEAR)

| (10)

g _:'YEAR.
(9)

1979

ENTER THE LENGTH -OF THE PROJECT IN YEARS AS A

o __LEFT JUSTIFIED INTEGER BETWEEN 1 AND 10.

LENGTH.;
5 .

- NOW ENTER THE PROJECT MANPOWER REQUIREMENTS YEAR ‘

BY YEAR WHEN PROMPTED BY THE PROGRAM.

. YEAR1:
o Az

170

UYEAR 2:
708

~ YEAR 3:
- 800

' YEAR 4:
:1/1

YEAR 5:

.ﬂ'4ﬂﬂ

(12)

PERMANENT OPERATING STAFF REQUIRED.
w0

17




LT YEAR 1: ;l7ﬂ 00

.7 YEAR 2:  .700.00

™. - YEAR 3: - 800.00

- YEAR 4: . 800.00
YEAR 5:

OPERATING:STAFF"'

(13)y

Tm

YEAR

1978

1971
1972

1973 .

© . 1974
® 1975

- 1976
. 1977
v 1978

e ~<f198ﬂ'
gigfl 1981

1982
- -1983
_f1984
- .1985"'
21986

© 1989
‘»1990'

1979

CHLD

1.54E+04
1.54E+04

1.51E+04
1.42E+04
1.39E+04
1.39E+04

1.38E+04
'1.34E+84

1.29E+04

1.26E+04
1,29E+04 -
'1.31E+04

1.30E+P4

1.21E+84
"1.11E+04
1.05E+04
: -1.00E+04 -
.. 1987 -
- -1988

9.52E+4083

9.04E+03 .
B8.55E+03
8. 06E+ﬁ3

(14) HIT RETURN KEY TO CONTINUE S

400.00

 REGIONAL POPULATION:

T.A.

7.70E+03

“8.10E+83
8.11E+83"
7.82E+03

'7.67E+03
' 7.63E+03
7.44E+03 .
7.12E+83
 6.73E+63
6.41E+03
6.33E+03
 6.22E+03
6.0BE+D3’
5.53E+03 .

5.05E+03

4.75E403
4.48E+03 .
4.23E+03"
3.99E+83
3.77E+083
3.55E+03

“PROJECT MANPOWER REQUIREMENTS.

390.00

ARE THESE CORRECT (YES OR NO)?

. Y.A.

3.27E+03"

4.19E+93

4.77E+63
4,99E+63
5.30E+03
5.63E+03
5.79E+83
 5.73E+83

5.54E+03

5.39E+83"
5.48E+@3
" 5.50E+83
5.34E+83
4,84E+03
4.35E+03
4.04E+03
3.77E+83

3.53E+83

3.30E+63

3.09E+83

2.88E+83

18

P.A.

1.17E+04
1.23E+04

1.25E+04
1.25E+684

1.29E+04

1.35E+04
1.39E+04
1.42E+04
1.46E+04
1.54E+84
1.60E+04
1.63E+84
1.58E+04
1.49E+04
1.45E+04
-1.41E+04

1.37E+084

'1.33E+04 -
1.28E+64
1.23E+04

M.AQ

'1.76E+04
1.72E+04
'1.67E+04
- 1.61E+04
1.56E+04

1.52E+04

~1.48E+04

1.43E+04

1.38E+84
1.34E+04
1.31E+04
1.29E+64
" 1.26E+04

" 1.21E+84
1.15E+04
1.12E+04"

1.08E+04

1.05E+04
1.03E+04
9.98E+83

9.73E+83.

oLD

‘1.50E+04
1.50E+04
1.49E+04
1.47E+04

1.45E+04

"1.43E+04

1.41E+084
1.38E+84
1.35E+84

-1.29E+04
1.26E+04
1.23E+04
'1.20E+04

1.17E+04

1.14E+04

1.10E+04

1.87E+04

'1.01E+04

9.83E+03

7.02E+04

TOTAL

6.96E+04
7.21E+04
7.21E+04
7.04E+04
6.99E+04

6.99E+064
6.86E+04
6.69E+04
6.56E+04

(

6.61E+04

6.63E+04
6.55E+04
6.23E+04
5.86E+04

5.64E+04
5.43E+04

5.23E+04

_5.03E+04

4.83E+04
4.63E+04



ﬁ!’"x.mx-wﬁ; -
o

o/
: [ B - TR N
EMPLOYMENT BY INDUSTRY TYPE: .= .. .
YEAR BASIC . BUSINESS HOUSEHOLD SCHOOLS CON- - = TOTAL
: - SERVING = SERVING °~~ STRUCTION
L 1971  4788. .  1445.  12096. 2134, 567. 21030.
o 1972 4869. 1455.  .12338. 2200. © 543,  21406.
- ©1973 - 4840. . 1454. . 12330. '2191. 276. 21690.
1974 5636.  1476.  12851. : 2099. . 21256.
1975 . 5990. 1479. . 11973. 2872, 199. 21712,
1976 5973. 148p. - 12820. =~ 2088. 332, 21884.
19717 5957. 1478. 11963. 2061. . 2208. 21678. -
1978  -5942.  1471. . 11761. 2001, . 64.  21239.
1979 - . 5928. - 1462.  11587. 1927.. . 176. = 28999.-
1986 - 5916. - 1458. 11388, 1890. 848.  21501. .
1981 5814.  .1456. - 11427. = 1982. - 1119. 21718.
- 1982 '5712. 1452, 11418..  1965. - 1867. . 21555.
D © 1983 5610. - . 1441.  11168. ° . 1846. ~  4ll. 20476.
- 1984 5809. - 1427. 16532, - 1691.. 0. 19460.
e - 1985. ~  57@8. 1411. 1@114. . . 1588. . #. = 18820.
N 1986 - 5687. . 1396.. '9746. - 1581. - . - '@. - 18250.
..o 1987-.  55@86. - 1382. 1 9403. 1422, 9. 17713.
Lyf¥ED .- -1988  -54p6. - 1368, . 9@71.  1348. 8. 17193.
TS0 1989 - 5386, 1354. . 8743. 1277, a. 16680.
1998 ,52ﬂ6; .1341. - 8416. - -1206. 8. - 16169.
"HIT RBTURN 'KEY TO CONTINUE .
“w
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. YEAR

1970

1971
1972

1973

1974
1975

1976
1977

1978
1979

1980

1981

1982
1983
1984

11985
- 1986
1987

1988

1989 °
.1990

CALVERT

2.07E+03
2.00E+83

'1.93E+403

1.86E+43
1.80E+03

1.73E+03

1.67E+03

1.61E+83 .

1.56E+03
1.57E+83

1.74E+83

1.82E+83
1.82E+03

. 1.62E+03

1.38E+63

'1.34E+03
1.30E+03

1.26E+03
1.23E+403
1.19E+83

POPULATION BY COMMUNITIES:

'FRANKLIN

1.06E+83
1.15E+83
1.15E+03

1.09E+83.
1.87E+03
1.08E+83
‘1.07E+83

1.63E+83

9.68E+02

9.84E+@2
1.22E+03
1.34E+03

1.36E+03 "

1.16E+483

8.56E+02 -

71.79E+02

- 7.07E+82
6.40E+02

5.76E+02

 HIT RETURN KEY TO CONTINUE

GROESBECK HEARNE

2.40E+03 -

2.53E+83
2.53E+83
2.44E+83
2.41E+83

" 2.43E+83

2.41E+403

2.34E+483
2.25E+03

2.23E+03
2.44E+03

"2.55E+03

2.55E+03
2.24E+03
1.94E+403
1.80E+03

~1.67E+403 -

1.55E+63

" 1.42E+83
5.14E+82
4.53E+82

1.30E+03

1.18E+03

4.98E+03

5.10E+403

5.19E+03
5.02E+03
5.00E+03
5.01E+03

r5§ﬂﬂE+ﬂ3

"4,94E+03

'4.85E+03
4.87E+03

5.18E+83

5.36E+03
~5J/38E+83

5.02E+83
4.65E+03
4.51E+03

4,38E+63
4.24E+03
4.10E+03
3.95E+63 -

3.79E+43

20

MARLIN

'6.35E+83

6.27E+83
6.20E+03
6.13E+03

'6.85E+083

5.98E+83
5.91E+83
5.84E+063
5.77E+83
5.79E+83
6.06E+83 -
6.18E+03
6.20E+03
5.91E+83
5.62E+03
5.56E+03
5.50E+83
5.44E+03
5.38E+03
5.33E+403
5.27E+03




......

YEAR

1971
1972

. 1973 -
1974
1975

1976

1977
1978’

1979

1980
1981

1982

1983

11984

11985
1986
1987
1988
1989
1998

“* HIT RETURN

5

SCHOOLS © \STREETS

0.00E+00

. 8.00E+00
0.08E+00

0.00E+00

0.00E+00
D.BPE+DD
0.00E+00 -
- 0.00E+00
. 0.00E+00.
0.00E+00"
0.00E+00
9.00E+00
0.0PE+0D
- 0.00E+00.
0.00E+00

0.00E+00

0.0BE+00

0.00E+00

8.00E+00
'0.00E+00

9.00E+B0

0.00E+E0
6.00E+00
@.00E+0

@.00E+00
B.08E+00

0.00E+00

0.00E+00

1.44E+05

5.48E+04

2.42E+03

0.00E+00

0.00E+00

0 .00E+00

0.00E+00

0.00E+00
. B.00E+00

0.00E+D0

{ i

[T B

P T

CALVERT = CAPITAL COSTS

SERVICE

' 0.00E+00
0.00E+60
0.00E+0D
0.60E+00
. 0.00E+00

0.00E+00

0.00E+00
4.50E+83

7.32E+04

3.12E+04
0.80E+00
0.08E+00
- 0.80E+8D
0.00E+00"
'0.00E+B0

0.00E+00

0.00E+00

0.00E+00

0.00E+00
KEY TO CONTINUE o

21

UTILITY

 WASTE

0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.0PE+00 0.00E+00
0.00E+08 0.006E+00
0.00E+00 @.00E+00
" @.00E+00 - 0.00E+0D
0.00E+00 0.00E+00
0.00E+00 0.00E+00
3.68E+04 . 0.00E+00
8.24E+05 1.55E+83
.3.04E+65 @.00E+060
1.19E+04 0.00E+80
P.0PE+00 0.0PE+D0
0.00E+00 0.00E+00
0.00E+80 0.00E+00
' 0.00E+60 ©.00E+00
-0.00E+60 0.00E+00
0.00E+00 - 0.00E+00
" 0.00E+00 - 0.00E+0D
P.00E+0P 0.00E+00

PARKS

0.00E+00
B.00E+00

'0.00E+00
'0.00E+30

0.00E+00

- P.BOE+0P
g.00E+00

0.00E+00
1.45E+03
2.35E+64

1.00E+84
0.00E+00
9.090E+080

0.00E+00

0.00E+00 .
0.00E+00
- 0.00E+00
0.00E+00
0.00E+80
0.00E+00

TOTAL _

8.00E+00
0.00E+00

- @.00E+00

0.00E+00

" 0.00E+00

0.00E+00
0.00E+00
0.00E+00

5.03E+04

1.07E+06
4.01E+05

'1.44E+04

0.00E+00

" 0.00E+20

0.00E+00
0.00E+00

0.86E+00
9.00E+00

0.00E+00
0.00E+00




CALVERT  OPERATING AND MAINTENANCE COSTS
" YEAR

1971

1972

1973
1974

--1975
- 1976

1977

1978
1979
1988
1981 
1982

1983
1984

1985
1986

1987
1988

. 1989
1998

'sCHoons

4.4BE+05 _
4,.25E+85 .
3.97E+85

3.54E+085

-3.34E+85
-3 .14E+65

2.95E+085
2.92E+85

3.28E+05°
3.44E+05

3.44E405
2.98E+85

'2.53E+85
2.42E+95 -
2.32E+05
2.22E+85

2.13E+05

2.B5E+05
1.97E+85

STREETS

2.79E+04
2.79E404
2.79E+04

- 2.79E+04

2.79E+04

2.79E+04

2.79E+04
2.79E+84

" 2.80E+04
- 2.98E+84 -

3.05E+04

3.05E+04
~3.05E+P4
3.05E+04
3.065E+04
3.85E+04"
~ 3.05E+04
- 3.85E+04
- 3.85E+04
-3.85E+04

'SERVICE

1.57E+05

“1.51E+085
- 1.46E+85
1.41E+05

1.36E+085

1.31E+85
2.51E+05
" 2.42E+05
' 2.44E+85
2.71E+05

1.27E+05

. 1.22E405
1.23E+85
1.37E+85

1.42E+P5

1.42E4085

1.27E+@5

1.12E+05.
1.08E+05

1.05E+05%

- 1.82E+05
9.90E+04

9.61E+04

9.33E+04

~'HIT RETURN KEY TO CONTINUE

UTILITY

3.11E+85
'3.0BE+65

2.90E+85

- 2.79E+05

2.70E+05
2.60E+85

2.83E+P5
2.83E+05
2.52E+85
2.22E+85

2.15E+05.
 2.88E+05
2.02E+05
1.96E+@5
1.91E+85.
1.85E+05

OTHER-

1.52E+85
1.47E+85
1.42E+85

'1.37E485
1.32E+85

1.27E+85

1.23E+85

1.18E+085
1.19E+85
1.32E+05
1.38E+85

1.38E+05
1.23E+65
1.08E+085

1.05E+05
1,02E+05
9.89E+04
9.59E+04
9.31E+04
9.05E+04

22

TOTAL

9.44E+85
9.05E+85
8.60E+05
8.22E+05
7.88E+05
7.54E+@5
7.20E+85
6.87E+65"
6.86E+05

7.66E+05"

8.00E+B5
7.99E+85.
7.08E+85

'6.17E+05

5.96E+85

'5.76E+05
5.57E+85

5.39E+85

5,22E+85
5.86E+85




FRANKLIN

1971
1972

1973

1974

1975
1976

1977
1978

1979

1989

1981
1982
1983
1984

1985

1986

1987
1988 .
;n‘1989
“1990

SCHOOLS

¢.00E+00

@.00E+00

- 0.00E+00

0.00E+00@

0.90E+08
0.00E+00 .
0.00E+00
0.00E+00
0.0PE+00
0.00E+00

@.00E+00

0.00E+00
0.00E+00

0.00E+00

" P.00E+00
0.00E+00

0 .00E+00
2.P0E+00
- P.O0E+00

0. ﬂﬂE+ﬂﬂ.

- CAPITAL COSTS
STREETS

0.00E+00
- 8.00E+00
- 0.00E+00
' 0.00E+00
1.06E+04
0.00E+00

0.00E+00
g.00E+DD

- 9.78E+83
‘2.06E+85
1.12E+85
9.04E+03

0.00E+00

0.00E+00 -
0.00E+00

0.00E+P0@

8.00E+00
‘8. BOE+BD
" 8.00E+00
0.00E+00

"i;HIT RETURN KEY TO CONTINUE

SERVICE

" 3.53E+04

0.00E+00

0.00E+00

f.00E+00
3.96E+83:
0.00E+00

0.00E+00

0.0PE+00

6.76E+03

5.35E+04

. 6.91E+03

f.00E+00

0.00E+00

¢.00E+00

0.00E+00

0.B0E+00
0.0BE+00

"0.00E+00

g. ﬂﬂE+ﬂ0

UTILITY

-ﬂ OPE+00

- @.00E+00
0.00E+00
0.80E+00

6.51E+04
0.00E+B0

0.00E+00

0 .B0E+D0
4.76E+04

1.20E+06
-~ 6.51E+05 .
4 ,39E+04
0.00E+00
0.00E+00

0.00E+00
0.00E+B0
0.00E+00

¢.00E+00

23"

WASTE

0.00E+00

0.00E+00
0.00E+00D
0.00E+80
0.00E+00

0.00E+00 -
0.00E+00

0.00E+0D

0.00E+00
2.87E+03
1.14E+83

0.00E+00

0.00E+00

. 0.00E+00

0.00E+00
0.00E+00
0.00E+00

" 0.0PE+00.
0.00E+00
0.00E+00

PARKS

©1.13E+04
0.00E+00
- 0.00E+00

0.00E+900

1.27E+83:

0.00E+00
.00E+00

0.00E+00.
2.17E+93

3.14E+04
1.72E+04
2.22E+83
0.00E+00
g.00E+08

0.08E+00

0.00E+00
0.80E+00
0.00E+D0
0.00E+00

'0.00E+00

TOTAL
4.74E+04

‘0.00E+00

0.00E+00
0.80E+00
8.10E+04
0.00E+00
f.00E+00

P.00E+00

6.65E+D4

'1.54E+06

8.35E+85
6.22E+04
0.00E+00
0.00E+00
0.008E+00
0.00E+00
6.00E+20

- 9.00E+00

0.00E+G0
0.00E+00




YEAR

1971

1972,
1973

1974

1975 -
1976

1977

1978
1979
1988

1981
1982
1983
1984

- 1985
. 1986
1987
. 1988
. 1989
1996

" HIT RETURN KEY TO CONTINUE

 SCHOOLS

2.57E+65

2.53E+05
2.32E+85

2.23E+85"
2.21E465

2.14E+05
2.0BE+05

1.83E+85

1.84E+85

2.32E+05
“2.59E+065
. 2.63E+405
. 2.07E+05
'1.55E+85
1.39E+85
'1.26E+85
1.13E+065

1.61E485
9.00E+04

©7.93E+04

STREETS -

1.45E+64

1.45E+04
1.46E+04
- 1.46E+D4

1.46E+04
1.46E+04

1.47E+04
1.74E+94.
1.88E+04
"1.89E+04
1.89E+04
. 1.89E+04"
‘1.89E+04
1.89E+04

1.89E+04

1.89E+04

1.89E+04

1.89E+04

i i &p,fi”

' SERVICE

"8.99E+04
‘8.98E+04
-8.54E+04
8.41E+04
B.49E+084
8.07E+04

7.59E+04

7.72E+04

9.54E+04

1.05E+85
1.07E+85

8.64E+04

6.71E+04
" 6.10E+04

5.55E+04

5.02E+04

4.51E+04
4.03E+04

"3.56E+04

e

FRANKLIN OPERATING AND MAINTENANCE COSTS

UTILITY
' 1.7BE+85
1.78E+85

1.69E+05
" 1.67E+85

1.68E+85
1.67E+85
1.68E+05

1.51E+85
'1.53E+05
-1.89E+05

2.09E+05

- 2.12E+85
'1.71E+085

1.33E+85

- 1.21E+05

1.10E+05
9.96E+04.
"8.95E+04

7.99E+04

7.05E+04

.24

OTHER 

'8.72E+04

8.71E+04

8.28E+04 -
8.16E+84

8.23E+04

8.14E+04
7.82E+04
"7.36E+04"

7.48E+94

9.25E+04

1.02E+85
1.03E+05
8.38E+04
6.51E+04
5.92E+04

5.38E+04

4.87E+404
4.38E+04
3.90E+04

- 3.45E+04

TOTAL

 5.40E+05
5.35E+085

5.01E+85

4.89E+05

4,.89E+05
4,79E+85
4.56E+085
4.,24E+85
4.29E+05
5.34E+05.

5.92E+05

6.00E+65
4.84E+05

. 3.74E+85

3.40E+05

3.10E+05

2.82E+@5
2.55E+05

'2.29E+g5

2.04E+065




GROESBECK CAPITAL COSTS

'YEAR'

1971

1972
1973
1974
1975
. 1976
1977
1978

1979
1980

1981 -
1982

1983

1984
© 1985
. 1986

1987
1988
11989
T~ 1990

SCHOOLS

0. ﬂﬂE+ﬂﬁ

0.00E+00
0.08E+00
0.00E+00.

0.00E+00

'9.00E+00
' @.00E+00
0.00E+80
'6.00E+00
0.08E+00 -

0.00E+80
0. E0E+00
0.00E+00

- 0.00E+00 .
0.00E+00

B.8GE+0D
0.00E+00

0.00E+00
0.90E+00.

ﬂ POE+00

~ STREETS

'ﬂogﬂE+gﬂ
0.00E+00 = 0.¢ g
' 0.00E+00"
0.00E+00

0.00E+00
0.00E+00
1.69E+04

f.00E+0D

0.00E+080
0.08E+00

0.00E+00
1.89E+85
9.89E+04

0.00E+00

0.00E+00

0.00E+00
0.00E+00
6.80E+00

0.00E+00

0.00E+00

. 0.00E+00
0.00E+00

;mHIT RETURN KEY TO CONTINUE ’

SERVICE

- 5.62E+04

0.00E+00

6.28E+03

0.00E+00
0.00E+00

0.00E+B0
0.00E+B0

9,.01E+04
4.81E+04

0.00E+00
0.00E+0D

0.00E+00

0.00E+00

8.00E+00
0.00E+00
0.00E+00
8.00E+80
8.00E+00

- UTILITY
@.00E+00
. 9.00E+00
¢.00E+00
0.BOE+0D

1.03E+85

0.00E+00

0.00E+00D

0.00E+B0"
0.00E+00

1.10E+06

5.73E+05
0.60E+00
‘3 .0OE+00
0.00E+0D
' 9.0PE+E0
9.00E+00
0.00E+00

@.00E+00

0.00E+00
0.00E+00

WASTE

1.19E+03

?.00E+00

9.00E+00

g.00E+00

0.00E+00
f.00E+00

0.00E+00
0.00E+00
0.00E+00

1.91E+083

1.02E+93

8.00E+00
6.00E+00

0.00E+00

0.00E+00
0.00E+00.
0.00E+00 -
- 9.00E+00
0.C0E+00

f.00E+GD

25

'PARKS

' 1.81E+84

0.00E+00
0.00E+00
0.00E+00
2.02E+03

 B.00E+00
0.00E+00

0.00E+00

0.00E+00

2.89E+04
1.54E+04
0.00E+00

 0.00E+BD
9.00E+00
0.0BE+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00

@.00E+00

TOTAL

7 54E+04
¢.00E+00
0.00E+00
0.00E+00

-1.29E+85

0.00E+00
0.00E+00
0.00E+00
@.00E+00
1.41E+066

7.36E+05

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
?.00E+00
0.00E+00
0.00E+00
0.00E+00




AR S AN

AR

S Lmmawe

.‘YEAR>

1971

1972

1973
1974
11975
1976

1977
1978
1979
1980
1981
1982
1983

1984
1985 -

1986

1987
1988
.- 1989 .
1990

‘SCHOOLS

5.57E+05 -
. 5.20E+05
- 4.96E+85
'4,82E+085

4.56E+85
4.25E+85
4.13E+85

4,56E+05
A4 ,79E+05
4 .,75E+05

4.87E+85

3.41E+85
3.12E405

2.87E+85

- 2.62E+05 -
2.39E+05
‘2+.16E+85°
1. 94E+ﬂ5

 STREETS

3.26E+04
3.26E+04

'3,26E+04"

3.26E+04

3.29E+04
3.29E+64 -

3.29E+04
3.29E+04

3.29E+04 -
3.53E+04 -
" 3.65E+04

3.65E+04

3.65E+04

3.65E+04
3.65E+04

. 3.65E+84

3.65E+04
3.65E+04
3.65E+04
3 65E+ﬂ4

- HIT RETURN KEY 0. CONTINUE

SERVICE

1.98E+05

’1.98E+05
1.91E+85

1.89E+05
1.9BE+05

1.89E+085
1.84E+05
1.76E+05

1.75E+85
1.91E+85
2.00E+85

- 2.00E+05
1.75E+85

1.52E+@5

1.41E+85

1.31E+05
1.21E+65

1.12E+65
- 1.02E+85
9 23E+ﬂ4.

26

GROESBECK OPERATING AND MAINTENANCE COSTS
UTILITY

3.93E+85

3.93E+85

3.79E+05.
3.75E+85
.3.78E+85

3,75E+05
3.65E+05

3.49E+85
'3.46E+85
3.79E+85

3.97E+85
3.96E+85

3.48E+05 .
.3.01E+05

2.80E+05
2.60E+85

2.41E+485

2.21E+85

2.02E+85.
1.83E+65.

OTHER

1.92E485
~1.92E+85

1.85E+65
1.83E+85

1.85E405
1.83E+65.
'1.78E+85
'1.71E+85
1.69E+05
1.85E+85

1.94E+85
1.94E+05
1.76E+65
1.47E+85

'1.37E+405

1.27E+05
1.18E+05

‘1.08E+05
9.89E+84
8395E+ﬂ4,

TOTAL

1.19E+86
1.18E+86

1.12E+06
-1.1BE+86
'1.1BE+06

1.08E+06
1.04E+06
9.83E+05
9.66E+05
1.06E+06-
1.11E+086
1.11E+06

'9,.67E+05

8.30E+05
7.70E+05 -
6.61E+B5
6.09E+85
5.57E+85
5.06E+05 .




HEARNE | CAPITAL COSTS
. YEAR SCHOOLS = STREETS
1971 @.00E+80 @.00E+00
1972 ©0.00E+80 @.0BE+00
1973 0.00E+80 0.00E+80
1974 0.0PE+08  0.00E+00
1975 ©0.00E+@0 1.46E+04
~. 1976 - 9.00E+00 ©.00E+00
1977 "0.0PE+00 0.00E+00
1978 @.00E+00 0.B80E+00
1979 . 0.60E+00 1.09E+04
1980 ©0.BOE+G0  2.79E+05
1981 0.00E+08 1.52E+85
1982 §.00E+00 1.30E+04
1983 0.0PE+80 0.00E+00 -
. 1984 @9.DOE+00 0.0PE+0Q
- 1985. 0.00E+80 0.00E+00
v, 1986 0.00E+P0 @.00E+00
1987 0.@PE+00 0.0QE+00
.. 1988 0.00E+00 0.B0E+00
- 1989 0.00E+80  0.B0E+00
1990  0.Q@0E+00 0.0QE+E0

. SERVICE

4.8TE+04
0.00E+00
- 0.00E+00.

0.00E+00
5.42E+93
0.00E+00

@.06E+00

0.B0E+00.
6.60E+03 -
1.32E+65

7.28E+04

9.74E+483

0.00E+00

0.00E+00
" 0.00E+00

6.00E+08
¢.00E+00

- 0.00E+08
0.00E+00

UTILITY

0.00E+08 -
" 0.08E+00
@.00E+00
B.00E+00 .
8.92E464
- 0.00E+00
0.00E+60

0.06E+00
5.32E+04

- 1.63E+06
- 8.83E+05:
. 6.32E+04

0.00E+00
0.00E+00
g.00E+00
g.00E+00

'0.00E+00
0.00E+00
0.00E+00
0.00E+00

~ HIT RETURN KEY TO CONTINUE

27

WASTE -

1.063E+03

0.00E+00

0.00E+00
0.00E+00
@.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00

2.81E+083
1.54E+83
'0..00E+00
0.00E+00
_B8.90E+00

9.00E+00

0.060E+00

0.00E+00
0.00E+00
@.00E+00

0.P0E+00

~ PARKS

1.56E+04
0.00E+80

" 0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

-2.12E+03

4.26E+04
2.34E+04

3.13E+63

0.00E+00

'0.80E+00

0.00E+00
0.00E+00

0.00E+00

0.00E+00
Q.00E+00
0.00E+00

TOTAL

6.54E+04
0.00E+00
0.00E+00
8.00E+00
1.11E+85
0.00E+00
@.00E+00
Q.06E+80
7.29E+84
2.09E+06
1.13E+06
8.92E+04
g.00E+00
0.00E+00
¢.00E+00
0.00E+00
0.08E+00
0.00E+00
0.00E+80
0.00E+00




RS 1998

2.88E+85

HEARNE OPERATING AND MAINTENANCE COSTS
YEAR ~ SCHOOLS . STREETS ‘SERVICE UTILITY OTHER TOTAL
e 1971 1.14E+86 6.78E+04 4.B@E+@5 7.93E+85 3.87E+D5 2.40E+86
S 1972 '1.12E+86  6.78E+04 -4.00E+85 7.92E+85 3.87E+D5 2.3BE+06
<7 1973 1.07E+06 6.78E+084 3,94E+05 7.81E+85 3.82E+#5 2.31E+B6
1974 1.04E+06 6.78E+84 3.92E+85 7.78E+05 3.80E+05 2.28E+06
1975 1.02E+P6 6.80E+04 3.93E+85 - 7.80E+85 3.81E+05 2.26E+06
1976 9.99E+85 6.8BE+04 3.92E+05 7.77E+85 3.80E+05 2.24E+06
1977 9.61E+85 6.8@E+84 3.87E+@5 7.68E+85 3.75E+85 2.18B+86
1978 9.1BE+85 6.80E+B4 3.81E+@5 7.55E+85 3.69E+05 2.12E+06
1979  9.02E+85 6.81E+B4 3,82E+P5 7.57E+85 3.78E+65 2.11E+06
1980 9.62E+85 7.17E+B4 4.@6E+05 B8.@6E+B5 3.94E+85 2.25E406 .
1981 9.95E+85 7.37E+84 4.20E+05 8.33E+05 4.07E+05 2.32E+D6
S 1082 9.94E+95 7.38E+@4 4.22E+05 8.37E+85 4.P9E+B5 2.33E+06
+ .. 1083 9.P3E+p5 7.38E+@4 3.93E+05 7.BOE+05 3.81E+85 2.15E+06
R 1984 8.13E+85 7.38E+B4 3.65E+B5 7.23E+85 3.53E+05. 1.97E+06
1985 7.76E+B5 7.38E+04 3.54E+85 7.02E+85 < 3.43E+05 1.91E+86
. 1986 7.42E405 7.38E+p4 3.43E+05 6.81E+85 3.33E+05 1.B84E+06
> 1987 "7.16E+@5 7.38E+84 3.32E+05 6.59E+05 3.22E+85 1.78E+86
. 1988 6.77E+05 7.38E+04 3.21E+@5 6.37E+85 -3.11E+85 1.71E+B6
.. 1989 6.44E+85 7.38E+04 3.09E+05 6.14E+B5 3.00E+05 1.64E+06
(6.B9E+05  7.38E+04 2.97E+05 5.89E+05

1.57E+06

’~HIT RETURN KEY TO CONTINUE

e gk g



"?MARLIN- "CAPITAL COSTS-i

- YEAR

<1971

1972

ST L 1973

1974
1978

1976

Tt 1977
1978
1979
10 1988
1981
71982

- - 5 {j ,,v-..,1983 -

1984

' 1085
11986

- 1987
L. 1988
SEIA771989

.’ HIT RETURN KEY TO CONTINUE

1998

‘SCHOOLS -
@.00E+00

0.00E+00
0.00E+00 "

2.00E+80

0.00E+00"

0.00E+00
' 0.00E+00

0.60E+00
0.00E+00

0.00E+00
- 0.0BE+0P

0.00E+00

"8.80E+00

0.00E+00

GOﬂﬂE+g0
0.00E+00

0.00E+00

" Q.00E+09
0.00E+00
0.00E+00 -

‘STREETS

0.00E+80
6.00E+00

0.00E+00

0.00E+60
0.00E+00
0.00E+00
0. 80E+00
0.00E+0D
 1.52E+04
- 2.25E+05

9.48E+04

. 8.90E+03
¢.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00

' SERVICE

0.00E+00
0.00E+00

0.00E+00

f.00E+00

-0.00E+60

0.00E+B0
0.00E+00

0.00E+00
1.11E+04

1.13E+05
5.18E+04
5.19E+83
0.00E+00
0.00E+00
0.00E+00
0.06E+00 .

0.00E+00

?.00E+00

- 0.00E+08
0.00E+00

29

UTILITY

¢.00E+00

0.0BE+00
6.00E+00
B.00E+00

0.00E+00

'0.60E+ﬂﬂ

0.00E+00

' 0.00E+B0
"7.41E+04
1.29E+86
' 5.32E+85
4.34E+04 .
0.0BE+00
0.00E+00

0.00E+00

0.00E+00
0.00E+00

0.00E+00

0.00E+00

WASTE

‘0.00E+00
?.00E+00
0.00E+00
"D .00E+0D
- 0.00E+00
- 0.00E+00

0.00E+20

0.00E+00
0.00E+00

2.39E+403

1.16E+B3.

0.00E+00

0.00E+0D

P.0DE+DD
0.00E+00

0.00E+00
f.00E+00

8.00E+00
0.00E+00

0.60E+00

- PARKS
. 9.80E+00

¢.00E+00
0.00E+00

0.00E+00

0.00E+00
0.00E+00

 Q.00E+08

0.00E+00

3.58E+03
3.62E+04
'1066E+ﬂ4
1.67E+63
'0.00E+00
0.00E+00
9.00E+00

0.00E+00
0.00E+08

. 0.00E+00
0.00E+00
0.00E+00

'0.00E+00
1.04E+05

".6.96E+05

'0.00E+00

TOTAL

0.00E+00

0.00E+00
@.00E+80
.00E+00
0.00E+00
0.00E+00
0.00E+00

1.67E+06

5.92E+04
6 .80E+00
g.20E+00
0.80E+00

0.00E+00
0.80E+00
0.00E+00D
0.00E+00




- MARLIN ~

30

e,

OPERATING AND MAINTENANCE COSTS

. - YEAR SCHOOLS ,STREETS ‘SERVICE UTILITY OTHER .
T L1971 1.41B+06  8.64E+04. 4.92E+405 9.76E+05 4.77E+05
LT 7 1972 1.37E+86  8.64E+@4. 4.86E+85.  9.64E+85 4.71E+@5
g 1973 1.31E+86 8.GAE+04 4.80E+85 9.52E+85 4.66E+85
T 1974 1.26E+06 8.64E+04 4.74E+@5 9.41E+05 4.6DE+85
1975 1.22E+86 8.64E+04 .4.69E+05 9.3@E+@5 4.54E+05
1976 1.18E+86 8-.64E+@4 4.63E+05 9.19E+85 4.49E+05
11977 1.14E+P6 8.64E+B4 4.58E+85 9.PBE+05 4.44E+B5
1978 . 1.09E+06 8.64E+04 4.52E+85 8.97E+85 4.38E+B5
- 1979 1.07E+86 8.66E+04 4.54E+85 9.01E+05 4.40E+05
o= 7 1980  1.12E+06 8.95E+84 4.75E+B5 9.42E+85 4.61E+85
o 1981 1.15E+P6 . 9.07E+B4 '4.85E+05 O.62E+85 4.70E+85
<l 1982 1.14E+66 9.@8E+04 - 4.86E+05. 9.64E+B5 4.71E+05
1983 1.86E+06 - 9.@8E+04 4.63E+@5 - 9.19E+85 4.49E+05
1984 9.81E+05 9.88E+P4 4.41E+B5 8.74E+85 4.27E+85
1985 '9.54E+85 9.08E+@4 4.36E+B5 8.65E+85 4.23E+05
1986 - 9.30E+05 9.P8E+04 d4.31E+85 8.55E+85 4.18E+05
‘1987 9.88E+85 9.08E+04 . 4,27E+05 8.46E+85 4.13E+05
1988 8.86E+85 9.08E+P4 4.22E+05 8.37E+05 4.09E+E5
© '1989 8.65E+85 O.08E+P4 .4.18E+05 8.28E+85 4.085E+05
1990 8.44E+85 9.PBE+B4 4.13E+85 < 8.20E+85 4.@lE+D5
s ’ﬁITJRETURN,KEY;TO CONTINUE_
T (ls)no YOU WANT A PRINTED REPORT (YES OR NO)?
y |
el OUTPUT PRINTED.
"ff?fﬁ‘ulu cc: -
(16)rc11ps agaln
! ' .COMMUNITY LEVEL IMPACT PROJECTION SYSTEM - CLIPSf
 }]7ARE YOU FAMILIAR WITH CLIPS(YES oa NO)?
'THE MODEL'iS SET 7O éUN FOR ZEFYEARS, WHICH
- CURRENTLY IS ITS MAXIMUM CAPABILITY. DO. YOU
' WANT THE MODEL TO RUN FOR FEWER YEARS (YES
OR NO)?Z. B s
y‘ | * . N '*.- * ‘*. * *
R cC: | |
(M1 S S
\o/ | ACCOUNT-RUN LN-MIN LN-COST  TM~SEC. TM-COST :
- ' Evavase-3g4 18 ' $0.89  16.781 :

$1.07

—————

TOTAL

' 2.96E+06
2.96E+86

2.82E+86
2.76E+06

‘2.71E+06

2.65E+06
2.59E+06

2.53E+06

2.51E+06
2.63E+06

'2.68E+06

2.68E+06
2.53E+06
2.39E+06

2.35E+06

2.31E+06
2.27E+06
2.24E+06

2.20E+06-
2.17E+406-

-




Notes: -

Toiaccess,the'University‘of-Texas Computer system, the user first

B dials 1512) 474—5011 Then when he (she) hears a h19h‘P1tChed

'»tone in the te]ephone earplece, he p]aces the recelver in the

acoustlc coupler connected to his termina] and types Control-C on

 the terminal. COntrol-C_ls produced by.ho]d1ng down the CTRL key
on the termina1 while striking the letter C. - The computer system’.
_'responds with a message to tell the user that he is in communication

- with the system.

1iThe user tel]s the system who he 1s by logging 1n He types

'~,Control-be11 <h1s compyter user number>//<his computer password> v

~and then strikes the return key. Control bell is produced by

‘"ho]ding down the CTRL key on the term1na1 while str1k1ng the letter’

;hﬂG; In this. case his user number 1s yav34 6 and his password is

’1_abc. The computer responds with a crypt1c message ‘about par1ty

check1ng and . then g1ves the user a brief cost summary of h1s

: }-previous.computer usage;

. Next the user sets a backspace character for use: 1n correct1ng

: ftyplng errors by typing Control bel] sbs= Contr01 H, then str1k1ng

"the return key., If the user- makes a typing mlstake wh11e using

‘fithe mode], he simp]y types COntrol H s to back up the termina] s

; cursor until he reaches the erroneous letters, then he retypes o

‘uthe line from that p01nt to the end
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4. 'Final]y the user is ready to run the model He'issnes:the command

= JE | A execpf 7863 rcl1ps, then strikes the return key. The computer

-‘if%%?»7, ,’ responds with “GO."kand_execut1on of thelmodel'begins.

5. The user tells the system that he 1s not familiar with the model
’_vby typlng n in response to the quest1on asked by the system ,-The
; modeTVW111,respond to y or n;in addttton to~xg§_or no. A br1efA‘

B nessage-is printed invrespbnse to‘his.answer 'TAFTER TYPING IN

A RESPONSE THE. USER MUST STRIKE THE RETURN KEY ON THE TERMINAL ‘
f BEFORE THE SYSTEM WILL RESPOND

6. After reading the message, the user strikes the return key to
continue execution of the model. -
7. The user decides to let.thefmodet run for:20 years. If he had
- responded x_(or yes), he on]d-have been-asked to enter a number

lv._ between 1 and 20, and the mode] would have been set to run for. that

) number of years

1;8TejThe user wishes to describe a Targe construction proaect that w111 '
-,take place in his area If the user had desired a base]ine forecast;
. ; he would have responded-g;(or:__) and no proaect effeets wqu]dﬂhavev'

TTU.been»inc]uded in assessing the-futdre ofvthe region;~
v.9.v.The;proje;trfs;set to begin"in'1979. .
E ".TO,_'ConstructTen{TaSts for Slyearsv(TQTQI;.T§8§)s
'.TT;M ‘i.‘ TIT;;.Fornthelfirstvyear (1979);U170‘workers.arelrequired.
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'f After completion, the p]ant that is being bu11t w111 require a

: permanent operating staff of 300 peop]e.

v’The mode] displays the numbers 1nput by the user, then asks him to =

verify those numbers.l The user tells the system that the values

~are correct. If he had answered n (or no), he wou]d have been '

given the opportunity to change the proaect manpower requ1rements

~After viewing a screen fui] of 1nformation, the user strikes the

ﬁreturn key to tell the system that he w1shes to proceed.

{The user’ requests a printed report of the modei run which gives

'hamore detai]ed proaections for h1$ region It w111 be printed 1n

.
T -
e .
Sl '
RS -
e 13..
e
i ﬂ ]40
» . :
15.
L]
I
.’
H .
g2
SV
iy
16,

7

- ~ and then strikes the return key. (The letters lo are an abbrev1ation

| the Eng_neering Science Bui]ding, Room 507 and can be picked up a

- few minutes later. He w111 find the report fi]ed in a hanging

folder ]abe]led w1th the. last two d191t$ of his user number

‘(1n this case: 46)

If the user w15hes to run the mode] again, he types rclips again

‘ein response to the next “CC " that appears on his terminal

When the user wishes to end the session, he types Control-~bell . 10 ,

v»for Log Out ) The computer responds w1th a message shoW1ng the -

1,fiength and cost of the se551on, and the session is over.-

33 .




“ | R e _Cha‘p_ter 2
| ~ GENERAL STRUCTURE QF CLIPS

-
e : . ‘. '

A, Introduction and Model Rationale

As discussed in chapter 1, in order to proJect soc1oeconom1c
1mpacts from an aCtIVIty (e g., the construction of a nearby power
- p]ant) on a given set of communities, it is first necessary to proaect
T what the communities would be like in the absence of the activity. For
examp]e, it is 1mp0551b1e to prOJect how the. activ1ty will affect the
»demand for wastewater treatment facwlities if it is unknown what the
4demand is 901ng to be w1thout the actvvrty To continue the example,
suppose 500 construction workers bringing 1,000 dependents were expected
to in—migrate ‘and reside in Community A in 1987 Assuming each person
would generate 50 gallons per day {gpd) sewage, one might expect that
o 75,000 gpdrtreatment capacity would have to be added to the local treat-
'?;ﬁfﬁfvﬂ" "~ “ment taci]itiesibetween the‘present and 1987'(aSSuming there‘is just -
. enough capac1ty now -to hand]e the present re51dent popu]ation) However,v
if the "normal" economic and demographic processes of the community are
lhsuch that it is likely to lose 3 000 people between the present and 1987
» construction of the power plant wil] have no 1mpact on Community A' s
- wastewater treatment situation (assuming present faciiities meet future
-EPA standards). ‘ Sl e
Thus, in order to proaect impacts, it is incumbent upon the planner
. »,j , to project baseline conditions. In terms,of figure 1, in order to
B “f}l;-?f}' execute box 11 (proaection of community-ieVei,jsociOeconomic conditions

when'large-scaie energy activity occurs), the planner must go through‘
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the same steps indicated by box 1 (proaection of regiona] population
and emp]oyment when the activity does not occur) and box 2 (prOJection

' of community popu]ation when the act1v1ty does not occur) as he does |
' to execute box 3 (proaection of community-]evel soc1oeconomic conditions

‘when the act1v1ty does not occur) The difference in procedure is '

' Pthat in the case of box 1T, 1n addition to executing a regional base- ‘

~line popu]ation/employment prOJection (box 1) and community baseline
popu]ation projection (box 2), in order to prOJect community socio- -

economic conditions in the impact case (box ll) he must also derive

"f regional manpower availability for construction work (box 4), compare

this number W1th reported manpower requ1rements for construction (box 5);

o Afrom,thebcomparison, project 1n~migrating_construction workers into the

[REA S

N
W
W%

i

. '," 1"

region (box 6); re]ate_construction worker demographic information such
as children’perﬁin-migrating7constructiOn-WOrker (box. 7) to derive

’regional population proaections (box 8), and proaect which communities
't'the construction population w111 reside 1n. Be this as it may, if the

| ‘:planner cannot rely on the resu]ts produced in steps 1, 2 and 3, he is

4:g‘.not 11kely to get very far in reliably planning for step 11..

| The cruc1al, 1ndispensab1e bit of 1nformat10n necessary for the local

o planner to prepare - for community-level SOC1oeconom1c impacts is the number -

'«fof people likely to be re51ding in each community over time. If the

| s }p]anner -can ant1c1pate the numben of peOple, then w1th additiona] 1n-

'.formation like houSIng preferences, income, per capita water demand
: per capita sewage generation, elementary students per fami]y, etc., he
‘can derive the additional required information. - Accordingly, the -

.loverrJding'emphaSis in the construction ofapLIPS has been to provide as
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'reliable a tool as possible;for?projecting community population in the

loca] impact region, under. both baseline conditions and 1mpact

conditions.

Thus, again, in terms’ of figure 1, our overriding concern in the

1nit1al preparation of CLIPS has been to provide pianners with a useable

'*tool that wil] al]ow them to generate reliable reports indicated by

boxes 2 and 10. Part 2 of CLIPS, 1ndeed contains a highiy sophisticated

model. which generates detailed soc1oeconom1c baseline and 1mpact proaec-

;tions for numerous mun1c1pa1 fac1]1t1es and services and then progects

'estimates for their capital costs and operating/maintenance expenditures.
1t must be emphasized, however, that_the va]ue of this output for local
Ap]anpers isifraught with ]imitations as will be discussedgiater, and our
Aprimaryvfocus in'preparing this.initial'version of"CLIPS has'heen on |

'aSSisting the Tocal planner to arrive at boxes 2 and 10.

Generating baseline and impact community population progections may

‘:'7appear a SImple enough task at first.glance.‘ However, its actuai
' _achievement is rare]y straightforward The inacCurate resu1ts of many'
lmpast efforts to proaect sma]] area popu]ations over time are. notorious
'(see figure 2). It is not the purpose of this document to review the
reasons for these failures (see Greenberg et a] ]972 and Isserman, 1977,
for two efforts to assess the re]ative merits of various smaii area proaec--
h.i;tive techniques) Suffice 1t to say that the ‘major reason has been ‘the. -
.'*f,iack of attention given to the factors 1nfiuencing the most volatiie o
| 'Acomponent of popuiation change at the small area level: migration

| Birth rates and death rates change s]ow]y among substate regions
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F1gure 2

EXISTING POPULATION PROJECTIONS FOR CHAMBERS COUNTY

'opuhuon . : R - ‘
(1000's) NTUPTRT ¥ I

- S : o ()

)

aem agrs o Tieeo. . isss L1990 1995 2000

-April 1972,

' ~h(2) Team Plan lnco}porated (for Chambers County. Texas) Comgrehensive

Planning for Chambers County, Texas, October 1972,

if(S)' Population: Research Center, . Unaversity of Iexas at Austin. 1974

{unpublished).

" (4) Bureau of Business Research University of Texas at Austin {for

- Houston-Galveston Area Council). ‘An Economic Base Analysis of the

Gulf Coast State Planning Reqion, December 1973,

”:(5) Houston-Galveston Area Counci) Regional. Simulation Model Population

B (6) Texas Water Development Board, Popu\ation ProJectlons. November 1976.

Projections; 1975 (unpublished).

SOURCE: Southwest Center for Urban Reserach. Growth Scenarios for

RO U UG Ut S S . i - o e

‘Chambers County Texas, 1977,
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The importance of accounting_fOr migration patterns, then, immedi-

,'ately suggestsfthe use'ofla:componentvtechniquea’ Greenberg et al. (1978:

p. 6) state. "Population~change involves‘three separate-components:

’ r blrths, deaths and migrat1on Models that consider the separate

effects of each of these components are known as component models.'

The Bureau of the_Census ‘off1c1al.Gu1de for Local Area Population

‘ ro;ectlons (1977: p"ll) ldentlfies_“five.brOad categories'into which

. most proaect1ons can: be placed. (1) mathematical'extrapolation,'(2)

ratio, (3) cohort component, (4) economlc base and (5) land use." CLIPS

“in lts entirety ut1112es all flve approaches However, because of the

§

-”need for accountlng for m1grat10n 1n as. rlgorous a fash1on as p0551ble, 1A
"CLIPS rel1es heav1ly on the lIkely enhanced potent1al accuracy ava1led

: by a component approach at the reglonal level CLIPS supplements this

procedure by,employ1ng-var1ations of the other approaches to step down

VregiOnal projeCtions to the communlty level. “Specifically, CLIPS employs
' T a cohort-component demographlc prOJectlon model interfaced with an
'economlc-base employment prOJectlon model to proaect population and
»_employment for the counties 1mmediately surround1ng the proposed proaect.
fthfter regional populat1on has been proaected, 1t is allocated (“stepped-*f
:_v‘?down“) over. time to each of the commun1t1es 1n the reg1on us1ng a _'=

"'-, combined mathemat1cal extrapolation-rat1o-land use approach

The reader 15 perhaps Just1fied in asking why thls seemingly complex'

‘ procedure was chosen. The maaor factors in the cho1ce were potentlal

"fr accuracy and data ava1lab1llty Greenberg et al (]978 P- 7) "Ote




o)  The choice of a model is best made by’conS1der1ng'1ts're]at1ve

gt - accuracy, the type of population data available, the quality of"
T eTEe . available data, the scale of the analysis, the length of the projec-

CTiTaee o0 tion period, the purpose -of the projections, and the budget and

T .. time frame 1mp11cations of the projection study.
Presumably an econom1c-base, cohort-component approach promises the
~ greatest potentia] accuracy However, the drawback of such an approach
is its total dependence on a. rel1able and detalled data base for its
ca11brat1on. Such a data base.is not forthcomxng at the commun1ty
ST . level, 1 e., there are no reliable, secondary pub11shed sources.
'Greenberg et a] (1978 p. 8) note | ‘
- ,The quallty and ava11ab111ty of bas1c population lnformation are
- quite variable. . . . data. ... . at local levels are usually
maintained by var1ous public agenc1es for ‘their own purposes. - As
'such, the data are much more subject to bias, gaps, inaccuracies,
. .or sudden changes in recording procedures that.make their use for
- another purpose--popu]at1on estimates and prOJect1ons--d1ff1cult.
However, accurate and re11ab1e data are ava11ab1e at the ~county
1evel and are ea511y access1b1e 1n var1ous forms for the 1nformed user.
gaglgiﬁy;'The U.s. Bureau of the Census, “the Texas Industrial Comm1ss1on, the
Texas: Employment Comm1ss1on, and varlous other agencies collect and
.1:'maintain county-level data and pub]lsh 1t 1n eas11y accessible secondary
f'forms. Thus, accuracy and data avai]ab1lity may ‘be opt1m1zed by flrst
Ljproaecting at the reg1ona1 (mu1t1county) level and- then a]]ocat1ng to

e commum ties.
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o/ k - : ',’ SRR Chapter 3 Co
. - B RN R R ETR hs l
_«.":;<' ‘ S _’ THE RE&IONAL BASELINE PRDJECTION SUBMODEL

tA. Overview )
ngure_3~is a straightfornandunepresentationfof;the regfona]
_ " baseline projection methodology An economic-denographdc-mode]'projects
;‘:9‘ : | popu]at1on and employment for the reg1on over time. Thereiane two basic '

'ii.é; .. interfaces between population and emp]oyment (1) population determines

' househo]d serv1ng emp]oyment and (2) changes in total emp]oyment determ1ne

| m1gration. In addjt}on‘to m1grat10n, population changes.are determ1nedv
by births.and”deaths. Changes;in‘tota]eempIOyment are.determined by
_changes-in‘househoid-serVing‘empIOyment;'business-serning‘emp10yment;
..t.‘d‘ . and ekpont industries employment. Changes'in_export-1ndustn1esgemp1oyment'
are'determined by exogenoosly'soecified'growth rates and increments
Lo (correspondlng to assumed changes in demand for the1r goods and serv1ces

- from extrablocal markets, e g 1nternat1ona1. nationa], and state)

Unemployment at a g1ven t1me is der1ved from tota] emp]oyment compared

to tota] labor force. o
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-_vFigure 3

© REGIONAL BASELINE POPULATION/EMPLOYMENT PROJECTION MODEL
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B. The Regiona] Base]ine Popu]at1on Proaect1on Submode]

i B1. 0verv1ew and Model Rat1ona1e . :
' T _.f - The. regiona] base11ne popuIation pquect1on submodel cons1sts of a
' gfff; . . set of equations that "age“ the reg1ona1 populat1on year by year by

-.addlng b1rths subtract1ng deaths, maturlng a fraction of each age group
‘each year to_the next'age group,’ and aceount1ng for any migratlon that
occurs annua11y{"Fdn:examp]e;}the numben”of 20-to-24-yeareold'peop1e_
exbectedftd reside in the regidn»in'1985:isvequalvtd the nunben_of_Zd-to-
24-year-old'peop1e‘residing inithe regibn in"1984:minus the numben df 20-
t0124-yearéojd peopie invthe region uhO’died between 1984 and 1985,

- minus the number of 20-to-24-year-o}depeop1e uho-nature.to the 25-to-29- -
year-o]d»gnoub-betueen'1984 and 1985, plus the'number of 20-to-24-&ear-
'oldfbeople-Who matured from‘the,15-t0419Fyear-o1d,groub durind the
intenval 198441985 p105‘the number of 20- tn 24;yean-01d people who

2 o _m1grated 1nto the reg1on between 1984 and 1985, minus - the number of 20-
e _ to-24-year-o1d peop]e who migrated out of the reg1on between 1984 and
,f?i;tv | _1985 ~In addltlon to changlng the population directly, the 20- to 24-
o year-o]ds also: g1ve b1rth each year to a certain number of 1nfants who v
= enter the 1985 1ess-than-one-year-o]d age group
| The follow1ng age groups are used in the mode1
i=1 Sl i=10 40 44‘“
£=2 -4 - 4=11 . 45-49
i3 529 . g=12 o 50-54
CA=4 o 10-14 =13 . 55~59
d=5 . o 15-197 0 i=14 - B . 60-64
S A=6 S 20-24 S A=15 - - 65-69
LY 25-29 . - A=16 o T0-74
i=8 30-3¢ . . i=ll - 75+
* i=9 35-39 R : S
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The cohort-component techanue dates back to the early work done by
Whelpton (1928) for the Scripps Foundation during the 19205. It is
genera]ly considered to ho]d the most prom1se for accuracy in prOJecting,
with the follow1ng assumptions. (1) re]1able data are. avax]able for
determining age specif1c blrth and death rates for the region and for
in1t1a11z1ng the number of peop]e 1n each age group at the beglnn1ng
year; and, {(2) an adequate account is taken of factors 1nf1uenc1ng

migration The Gutde for Local Area Populatlon Progectlons (U S.

»f-Department of Commerce, 1977: p. ]9) roted:

}The component - p051ng the greatest prob]em for local popula-
_tion projections is migration.:. . . the most recent survey . . .
- from 1970 to 1975 . . . 1nd1cated that 17 percent of the
. populatxon lived in a different county in 1975. ,
_ The present version of CLIPS,attempts}to_rlgorously‘account for
migration by interfacing it with a detailed,regional.employment pro-

jection submodel. The migration sector'of the model relies.heaVi]y

~on the formulation deueloped for;the-San Diego Comprehensive Planning

~0rganization (see Econometrlcs Research Assoc1ates, 1978).

- Future ref1nements of the reg1onal base]1ne population proaectlon

‘;submodel will fa]l in three areas. (1) further ba51c research on
vi,faccurately estimating and testing the mlgratlon coefficients, (2) dis- -
_aggregat1ng popu]at1on 1nto age-sex race cohorts (and perhaps into one-
'Hyear -age. groups), and (3) taking 1nto account spec1al (non-emp]oyment-'.

| 'J_related) m1grat10n, e. . ret1rement, m111tary, and co]lege

"




,_\'J s"{‘y B2. Model Equations and;E&plieation Ry

"%il* ' 7 1. COmpute Births

e &

s - ‘

LBcvt t1.°Y (gr, * AGEGPH) 3.1
. L;S ‘.=4 e < o _ :

Live births of children between year t and year t+1 equals. ‘the. summationv
of the age specific birth rates for each of the ten child- bearing age

’ groups multiplied by the number of persons in each child bearing age

u],group at year t.

'2,,, Compute Growths

j..w_; | 'd_@mﬁal mmﬁj», o -:f S,

ormie ! - pEePL L 40 5.3

For:i¥3-to‘16;iw

oemt cgeeerteso o sa

bt
e

0.0 y. ;V‘ “ .bv - y» :.‘: s oriyv u S 3.5

L , ,v' The computation of the number of persons grow1ng from one age group to |
- :if%":: the next during a given year 1s carr1ed out by four separate equations.

AN ‘of the. infants (1ess than one year old) grow up to the second age
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group One fourth of the peop]e in the,second age group grow to the
“,third every year. One f1fth of" the. peop]e 1n age groups 3 to 16 grow up

to the next age group every year Age group 17 1s the term1na] one.

by 21 " - (R .

3. Compute Deaths

o om0
For i=2 to 17
.. g R * t

The number of deaths occurr1ng in the region between years t and t+l is

. computed by two equat1ons F1rst, 1nfants dying 1s computed by mu]tiply-
‘[ ing a reg1on spec1fic 1nfant morta11ty rate times the number of live

. blrths of chi]dren computed. . For the rema1n1ng age groups, age—spec1f1c
death rates are multlplied tzmes the number of persons in each age group

at year t

_ 1-;4{ . Compute and'Distribute'Mtgration"”-
ot g p o (raoss™! S moest) 5

'Aggregate net'migration is:computed'With the regression'derived linear =

)7 equat1on relating the number of net m1grants d1rectly to the change 1n

total JObS in the regwon during the interva] t t+1.

If NMIGt 't ] 1s greater than zero, 1nd1cat1ng net 1n-mlgrat10n 1nto
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theiregion, the fol]owing-computatiohs'are executed:.

» IMAGSHE"”’ (mvr * NPOPt)/ L (awor *_wovf) 3.9
miret e mesHBHT ¢ et T 5
. MIGt ] muzc;t # R ERT

- Equations 3.9 and 3.10 distribute'the number of in-migrants into the

’ 'sepapate‘age gpoups. Eqdation"3 9. cOmputes the"relatiVe share of in-

‘m1grants each age group w111 be expected to rece1ve based upOn (l) the

'number of people expected to be in that age group in the national popu-

'_ 1at1on at that spec1f1c t1me accordlng to the Series E u.s. Bureau of

© the Census Populat1on Proaections, and (2) the age-specif1c migration

_propensitles ‘expected to preva11 Equation 3 10 ‘then dlstrlbutes ‘net

i

. *‘1n-mlgrants 1nto the age. groups for the. reg1on by mu]t1p1ying each share

'fvtimes the aggregate net 1n-mlgrat10ns computed by equat1on 3 8.

If NMIGt t+l 1s 1ess than zero, 1nd1cating out-ngration out of the

'ri reg1on, the follow1ng computations are performed

PR RN

"'OMAGsrrf"*” (OMDF . 'AGEGP't)/ L lowoF, * AGEGPt) S RTS
L L =1 ' : L
omzct't*’ (JMAGSH’t w4 NMIG“"**’;._'-V.Ff S 83
wa'**' - omrgb® o 3.14
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Equat1on 3.12 computes the share of total out-mlgrants expected to be

1n each specif1c age group based upon (1) the age group s share of the

’ total reg1ona] popu]at1on and (2) the age group s spec1f1c out-m1grat1on |
'propenSIty. Equation 3 13 then distr1butes neﬂ out-m1grants into the
different age groups by mu1t1p1y1ng each share t1mes the aggregate net

'_ out-m1gration computed by equatlon 3. 8

5. Update Population Age Groups.

R N
" For i=2 to 17
Aces?i'! - AGEGP‘P + c;w'mt t”’ quryEr 2!

D'THE,tt,’fmgf,tf't | R AT

' For year t+1. the 1nfant popu]at1on equals the number of 11ve births in '

T the reg1on mlnus the 1nfant deaths For all other age groups the number

-~ of persons in the reg1on in that age group at year t+1 equa]s the number B

'f»of persons at year t p]us the number of persons matur1ng from the pre-

: ceding age group durlng ‘the. interval t to t+l, mlnus the number of persons:
A;:growing 1nto the succeedxng age group, mlnus the number of persons in
the age group dy1ng, plus (or mlnus) the number of persons in the age

;fgroup migrating

nport” | (AGEGP‘t” R R W T
| 4’.~.1 . . - o
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‘EJ 'df'd Tota] reg1onal populat1on at t1me t+l 1s the sum of the number of persons

oyt ';1n each age group at ttme t+]

s;:;f “1Vf o Equat1ons 3.1 through 3 17 constitute the reg1ona1 demograph1c sector
- of CLIPS It shou]d be p01nted out that the ordering of the equations
A_presented here 1s dlfferent from the actual computat1ona1 sequence for |
-the purposes of conceptua] clarity The reader will note. that the total

' number of JObS at t+1 (TJOBSt+]), wh1ch is- necessary to. compute net

mlgratIOn, is not yet computed TJOBSt !

is actual]y-computed in the
,reglonal base11ne employment prOJectlon submodel, and population is
| proaected in two steps with birth, growth,‘and deaths temporartly stored
V '_‘until TJOBS is computed It was deCided.that model. explication"would
be unnecessarlly encumbered 1f the actual computation sequence was

_"Ti R presented

‘o'
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C.- 'The Regional Baseline Employment Proaection Submodel

B L : ) Sy,

Cl. 0verv1ew and Mode] Rationa]e LT

There 1s genera] _consensus that modeiing regionai popuiation change

»‘“over time is best accompiished by empioying some - form of the: cohort-

| component (nee cohort-surv1val) technique. Such a consensus is not forth-

coming in the’ case of economic proaections In their excei]ent review,

»Chaimers and Anderson (1977 p. 77) noted:

The implication is that the question of u51ng some sort of
cohort-survival simulation model is not rea]iy ‘an issue. .
" The general structure of these models is necessarily much -
the same with differences occurring in how they are refined.
~ There do- appear to be, however, a variety of ways in which
the economic submodel can be approached : o

A maJor portion of the research effort 1n developing CLIPS has been '
1nvested 1n attempting to determine how best to account for baseline -

economic change within the potential local impact areas. The‘importance

of this matter cannot, in our. opinion, be overemphasized 'Asfstressed

in chapter 2, if the planner cannot anticipate what is likeiy to occur

- in the p]anning region 1n the absence of the proposed act1v1ty, he is

un]ikeiy to be able to" p]an meaningfuily for its presence Furthermore,'

"'1t is our contention that past efforts to proaect population for smail
:‘il_‘areas have produced such disparate results principally because of either
? the fauity account taken of economic change or, in some cases, the faii-

Uiy ure to con51der the interre]ations between economic and demogranhic y

-"y_change Consider figure 3 Obviously five out of the six popu]ation‘

’ proaections for Chambers County, Texas are 901ng to be way of f the mark, |

Greenberg et al. (]978 p. 153) noted:

Aithough no singie empioyment prOJection model. has been shown '
to be more consistentiy accurate than others, there are severai
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NG © factors that affect the results. The“accuracy and chofce of .

a ~ "the models for a particular use depend on such variables as

L T . data availability, the length of the projection period, the
;3’215-‘ -7 - validity of the model's assumptions and. time and budgeting
e T - constraints. Some models seem to -be more appropriate than

U - others for certain spatial configurations and some perform
A - . better for certain classes of industries.

Most of the soc1oeconom1c impact assessments in the past have
employed one of two ba51c appraoches economic base or input- output

.....

| analysis. Although ba51c 51m1larit1es, theoretical and mathematical
L exist between the approachesv(see;Billings, 1969), more 1mportantly.— |
there are fundamental differences;that-should be taken»into account in
choosing'"‘After'an extensive review of the aSsessment literature,
Chalmers and’ Anderson (l977 p. 20) reported

v'Input-output analy51s was used 1n only a few assessments Its -

o , . use .is not widespread princ1pally because there is usually not

. : - an I/0 table available for the study area and it is expensive to .

. . " generate them from primary data. In addition, the constant input

o , proportions assumption on which 1/0 is based is particularly

e . inapplicable to areas undergiong large changes in their economic
ol ' structure. v

ﬂ’ib"“' ‘Similarly, StenehJem and Metzger (l976 P 202) CODC]UdEd

 due to the restrictive assumptions underlying 1nput-output

~analysis and the poor quality of most extant regional data,

~ the long range forecasts derived ‘from regional 1/0 tables
are in Miernyk's words ". . likely to provide only rough ‘

- and broad guidelines.“ ' _

‘ and (p 203),~,_. S | _
. the usefulness of ‘input-output models as the cornerstone
" of a general methodological approach to the assessment of

 the fiscal impacts of industrialization must be seriously
questioned : e v ,

‘.:_In our illustrative case: study, the potential limitations of an I/O
_ approach were particularly striking In the counties adsacent to the

. proposed Twin Oaks power plant (Robertson, Freestone, L7m95t°"e’ Falls,
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',(1972 p. 14) noted

'and Leon), more than half of the manufactur1ng f1rms presently located

there had been establlshed s1nce 1969l Furthermore, many of these firms
manufactured products prev1ously not produced in the area. As'RiChardsonu

RN
"3,

input-output models are 111 equ1pped to exp1a1n or. pred1ct |
the dynamics of structural change, such as entry of new
: industr1es or the obsolescence and disappearance of old ones.

'Thus, 1t is extremely unlikely that an I/O analysis would produce

-an accurate proaect1on of econom1c act1vity in the area between 1970 and
,,1976, much less between 1970 and 1990 (unless, of course, its technical

-coeffic1ents were updated»annually,.a feat that is v1rtua11y 1mposs1b1e).'v

- Consider, for example, a Poultry DreSS1ng firm, exportlng to a non-

_ local market and emp]oying between 250 and 499 persons 1ocated 1n Mar]in,
‘Falls County, durlng 1974 The on]y two Food Products f1rms in the region

: before that were (1) a local serv1ng Malt Beverages Firm estabIIShed in

1888 emp]oy1n9v8 to 16-persons and (2) a Prepared Feeds and Feed Ingre-

““dients for Animals and Fowls firm serving a loca] market emp]oy1ng 0 to ;
,15 persons estab]ished 1n 1943 There is simply no: way an I/O model’ w1th
_-technlcal coefflcients determined before 1974 could account for the 1mpact
: aj'of the Pou]try Dress1ng f1rm on the economy and populat1on of the area.
AyFurthermore, any model est1mated after 1974 which aggregated these f1rms
into a single two-digit SIC industry would be doomed to fai'lure Their *
:markets and 1nput-output structure are s1mp1y too dlverse I/O ana]ys1s |
" and hlgh]y aggregated cont1nuous growth econometr1c models w111 produce
.‘re11ab1e resu]ts only for larger areas with many firms 1n each 1ndustry ,.”

»’group

Thus, for sparse1y‘popu1ated.regions withvfew interindustry linkages,
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ironically, a “highly disaggregated economic base model is appropriate

Furthermore, some capability for adding large discrete 1ncrements to each-

'1ndustry group during a given year is called for. Fortunately, in ex-

change for a great deal of complexwty in the conceptual structure,

calibration of_the economic_model 1s}greatly,51mplif1ed’by the small size

i _of the'region' " In 1976, .there Were only forty-nine manufacturing firms

in the five-county region, and- these could be cla551f1ed 1nto twenty of

o the seventy -two Bureau of Labor Statistics economic ‘growth sectors (see
_-table-l), It took ‘two people one afternoon to set up the data and another

‘7_afternoon totinput it into the computer. We' 51mply went through the -

Directory of Texas Manufacturers, 1976, community by'community, firm by

firm, andnclassified-each firm according’to'(l) its BLS Economic Growth -
‘Sector number, (2) employment 51ze, “(3) whether 1t served local district,'
v:'state, regional national, or 1nternational markets, and (4) date estab-
’lished Local- and district-serv1ng firms were classified as business-
“serv1ng, their future employment levels as a consequence, were-derived by

. the model, and all ‘the rest were classified as Basic: (nee export 1ndustr1es);

. Obviously, such an approach would get out of hand for much larger :

l‘ﬁregions._ Unless the user 1ntends to spend a Tot of time on data gathering,
a more highly aggregated approach would probably be more appropriate for

‘larger-regions (Even so, less time would be required than that needed

to set up the transactions table of an I/O model )

We submit that the industrial structure of the United States has

";recently undergone a transformation, with con51derable manufacturing

employment and population dispersing to small areas (Sternlieb and

Hughes, -1975). Any 1mpact methodology that does not permit a modeling

X
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T Table 1
 BUREAU OF LABOR STATISTICS ECONOMIC GROWTH SECTORS

Chemical -Products o
IR Agricultural Chemicals . ' '
Le=xTIo0 . Plastic Materials and Synthet1c Rubber _

STal L - AND PROJECTED ANNUAL EMPLOYMENT GROWTH RATES
1970-1980 1980-1990
" "Annual Employment Annual Employment
S . , Growth Rate =~ = Growth Rate
Growth Sector . , (percent) (percent)
-+ . Food Products . , 0.1 ~0.5
== - Tobacco Manufacturing - -0.7 0.0
o Fabric, Yarn, and Thread M1lls 0.6 -0.4
"~ ~ - Miscellaneous Textiles and Floor . o S
PR Coverings - 0.8 0.0
~ Hosiery and Kn1t Goods . 0.3 0.0
Apparel : 1.8 0.1
Miscellaneous Fabr1cated Text11e ‘ R
- Products o 2.4 0.
“Logging, Sawmills, and. P]an1ng M1lls -0 -2.
Millwork, Plywood, and Other Wood . '
Products o 0 0
Household Furn1ture ' - 2. 0.
. Other Furniture - 2. -0.
~ Paper Products - 2. 0
Paperboard 3. 1
~ Printing. - 2. 0.
- 2. 0.
1. - 0.
4, 0
0.
0.

.. * L] L] L]
WHBNOWAHAONOONNNONRO

0 .
4
2.
7
2
.4
.2
7
2
0
: -0
R Synthetic Fibers 1 2
.. - . Drugs ' ‘ 3 5
- Cleaning. and T01]et Preparations 3 0.7
.- Paint 1. 0.0
- Petroleum Products - =1. -0.6.
" “'Rubber Products - © 0.7
“+ Plastic Products - 5, 0.6
. Leather, Footwear, and Leather ; . T
.~ Products : v _ 0.1 -0.8
Glass - S ' Cor 2.9 0.9
o 'Cement, Clay, and Concrete Products N7 1.0
.~ Miscellaneous Stone and Clay Products 2.1 0.6
- Blast Furnaces and Basic Steel Products 0.7 - -0.5
Iron and Steel -Foundries and Forg1ngs 0.0 0.0
© Primary cOpper Metals - 2.6 - 0.0
7 Primary Aluminum 4.4 0.0
‘ ‘Other Primary -and Secondary Nonferrous R R
© = Metals : 1.3 0.5
Copper Rolling. and Draw1ng 0.7 -0.5 -
‘ ~ Aluminum Rolling and Drawing -1.6 0.0
& Other Nonferrous Metal Rol11ng and
L ' 205 : 0.8

Draw1ng - , 54
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~Service ‘Industry Machines
- Electric Transmission Equipment
- Electrical Industrial Apparatus
 Household Appliances- )
Electric Lighting and Wiring
~Radio and: Television Sets . :
“ Telephone and Telegraph Apparatus
. Other Electronic Commun1cat1on e

_Electronic Components S

- Other Electrical Machlnery

.~ Motor Vehicles ’ S ‘

© Aircraft ' -

- Ship and Boat Bui]d1ng and Repair ,
- Railroad and Other Transportation R

~Miscellaneous Transportation Equipment
‘Scientific and Controlling Instruments

-.f' Optical and Opthalmic Equipment
‘Photographic Equipment and Supplies
\Mlscellaneous Manufactured Products

Table 1 contlnued
"4““1-, H ’ ; .|.

frLn

" 1980-1990"

Typewriters and Other Office’ Machines‘f

- L] - L] . - L] L] L ] . L] L] L 2

N L) » . - B
W= O NDNTWOHO® O=NAWNO—OWHRARLDBN 'N@—'ON-—"{»_&O,

Equipment.

NN O W N

- Equipment -

.

Medical and Dental Instruments

L OROMBDO—
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g o . ]970 1980
Lt T N :’Annual'Emp]oyment - Annual Employment
. ' ' o vrxeome Growth-Rate - Growth Rate"
Growth Sector ¥ JERET (percent) (percent)
4 M1sce1]aneous Nonferrous Metal Products 1. 8
. Metal Containers - 2. .0
. Heating Apparatus-and P]umb1ng Fixtures 2. .0
" Fabricated Structural Metal 3. 3
- Screw Machine Products _.4. 1.
~ Other. Fabricated Metal Products _ 4. 5
Engines,. Turbine, .and Generators - 4, 1
‘Farm Machinery 1. 7
- Construction, M1ning, and 011f1e1d ' _
. Machinery _ 7
' Mater1a1 ‘Handling Equipment - 1
Metalworking Machinery - 7
- Special-Industry Machinery - . -0.4
. General Industrial Machinery 3
. Machine Shop ‘Products 9 .
“ Computers and Peripheral Equipment 8

.

OO OON—HO—TOO—AO—CONG O——tN =t O —
[ ) [ ] [ ] L ] L) [ ] - . N . L ] - L ] - _". L] - - . E 3 (] - . (] £ ] [ Y ) L)

A

OO
. .

-

 ONON = ——

i -_:Source. u.S. Department of Labor, Bureau of Labor Stat1st1cs The
Structure of the U. S Economy 1n 1980 and 1985 1975 ‘




. "’ ' capab111ty for handling these trends w111 fa11 _
T _ Future ref1nements to this sector of CLIPS*wa]] focus on two areas:
‘j‘é%l o 1. The seventy-two manufacturlng 1ndustry groups will be "triangu-
| A']ar1zed“ W1th total export groups at the top of the hlerarchy
and those w1th many 1nter1ndustry 11nkages at the bottom, with
appropr1ate coeff1c1ents 1nter11nk1ng them This arrangement
w111 permit CLIPS to handle larger reg1ons that have many inter-
o S B ‘industry ljnkages between basic,employment groups.
2. Refined computer software wi]T}permitvthe user to estimate the
effects of emp]oyment increments for any 1ndustry group during
- any year. For example, the terminal screen will ask, at the
beg1nn1ng of a sess1on. a quest1on such as "Do you think there
S o “will be any new f1rms 1ocat1ng in the region in the Paperboard

: 1ndustry group?" If the_user answers "yes,“ the terminal will

ask him to estimate-year~and employment-size (there will be

o S ’ default values for employment 51ze for each 1ndustry group if
the user does not care to specify)
With ‘these capab111t1es, CLIPS should be able to handle most types
'; of reg1ons and enab]e the user to engage in extens1ve a1ternat1ve scenario
p]ann1ng with 11ttle d\ff1cuTty | |
‘.
-
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c2. Model Equations and'EAplication :

1. Compute Ba51c Employment

As mentioned earlier, the prOJection of regional basic employment
is perhaps the most sophisticated complex, and important element. in the
model In sparsely populated areas the economic base is often trans- |
‘formed year by year by the location of one new firm in the area. The
present version of CLIPS proaects ba51c employment in three distinct

steps,
- AGEMPY'T = GTABL (AGEMPT, TIME, 0., 20., 10.) 3.18
- Mmewt*’, . GTABL_'(MINEMl’T,-VTI'ME,‘ 0., 20, 10.) 3.19

Agricultural employment and m1n1ng employment are. proaected year by
year by looking up a value 1n an exogenously specxfied table which con-
tains the U.S. Bureau of Economic Analy51s (U S. Water Resources Counc1l,.
“1972) 1970, 1980 and 1990 regional proaections for these employment
categories The function GTABL simply performs a linear 1nterpolation

- to derive annual estimates.

f ‘Ne'xt,' the model computes'-expectedv baSiCemployme‘nt for -each of the
V'seventy-two manufacturing categories posited by BLS to have varying

: expected national growth rates.;
Bfﬁ BEf.f _'.(’Bl:;‘f ’s.eezf) B

Equation 3.20 computesvBasic}Employment growth in & given industry at |
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~ increments a year at a t1me NEHEMPi

time t+1 by mu]tip1ying’thehempioyment in the ihduStry‘atvtime t times

an‘industry-specifio pfojected'ghowth;rate.f Since BLS projects these

= growth rates‘for eaChIindustry tO'be’differeht“during‘thevtwo-decades
£.1971-1980 and 1981-1990, the miode]. checks to see which decade the simu-

” lation ispoperating ih and sets the fndiVidua]'BEGRs_aooording]y.

LR R =7 s

'Fina]iy, the mode1‘a11oWs forfdiSCFete'inorements to be édded to
the emp]oyment base in a g1ven 1ndustry by allow1ng the user to specify

t tfl is taken from a prespec1f1ed

 matrix with industry groups a]ong the rows and years along the columns,A

w1th each cel] represent1ng the employment 1ncrement expected for that

k industry in the given year

ZBE?” = AGEMPTHT +.-M1~EMP‘*’ (BE‘*’)‘ s

: Equatlon 3.22 sums up all basic employment to produce the total bas1c

emp]oyment expected for the region at t1me t+1.

| 2,',"CompUte!Hooseho]d-SerVing,Employmehtl"

A separate Tinear equation with the regression-derived, industry-specific
'papameters,'a{'and,bi, is'osed to estimatéieXpectedfemp16yment'inueach

of sixteen household-serving industries.
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B ’6 o | |
Hst+1 | HSff?)A e - 3.24

TotéT~houSehold-serVingfembToyment-at time t+1 is the sum of the number

of employmehtiopportunifiesfih each of the individual househ01d4sefving

categories at time.t}].

3, Compute BuSineﬁs—Sérving Employmént
S ¢ 1octt] . | ,
87" wa; + b, * (BE 4 s ) - s

| Business-serVihg employment at time £+1.isiestimated by USing a separate
 regressionaderived linear equatibn‘fbr each of niné emp]byment catEQories
- with the sum of total bas1c emp]oyment and - house serving employment acting
as the 1ndependent variable. ‘

Bt (Bs‘*’ R - - 3.26
vKuation 3.26 sums employment. in the.eight'categdries-to produce total

"busiheSSsservihg emp1oyment( .

4; Compite Utility'Ehployment
et - emasL (uter, BEY! v ™! 2518., 7015., 800.)  3.27
' ”Uti1ity:emp1oyﬁént is computédﬂby}afnonlihear‘tab1e function with tota]-l
basic and hodseh61d4sérVing;empIOymént serving as the-argument.  This ‘
- formulation was deemed necessary because examination of empirical data
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‘1nd1cated that economles of sca]e operated 1n this employment sector.

The reason is. that small commun1t1es and rura] areas ‘typically ut111ze

. pr1vate water wells and sept1c tanks wn11e larger commun1ties have capi-

mtal 1ntensive ut111t1es, a situat1on that 1eads to a sharp initial

, 1ncrease w1th a gradua] leveling off of emp]oyment w1th increas1ng s1ze

5. - Compute Construction-Emp]oymentv ‘

."NFM*’ :

"

RPovt*' cas s
'CEMP_“"” sa+b*® (NFAM't”_- NFAMt) S s

Equation”3 28 computes-the number*of fam111es in the regi0n at time t+1 o
by d1v1d1ng ‘the expected regiona] populat1on at t1me t+1 by the average
fami]y size.. Construction emp]oyment at time t+1 is then computed as a.
function of.change>in the number4o£vfamiljes with the regress;on-der1ved

- fvlinearfeguatdon'3,29.‘

Compute School EAployment

School emp]oyment in the region at time t+1 1s estimated by execut-

,t_ing five computat1ona1 sequences. L

Nsrs"*,’; 3 IseRN, * AGEGV’:” 0.
:b.‘.'t N . : 8 : R . .‘ v. ) . ‘_ V\. R v . ; .
ket - { (SPRK * AGEGPt” SRR X |
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“Education Agency.

EsTSE! - L (SPRE, * AGeeP') 3.32
Tt - 1 (PR, * pecPtthy o 53
g | __-" S
ettt - z Isre; * AGEGPt+7 - | . 334

",rEquation'3 30-estimates:theinumber of nurSery school students by asSumlng

' that each of the age groups 2 through 8 is likely to have a constant nurs-

ery school part1c1pat1on rate and that the total nursery school students

1f_1s the summat1on of’ each of these rates multipl1ed by the number of persons
v1n each of the age groups at t1me t+l Equatlon 3. 3l performs the same
_ computation for kindergarten students, equation 3.32, for’ elementary
-.jtschool students, equat1on 3. 33, for hlgh school students, and equat1on

| .3 24, for commun1ty college students :

'Ps'srv's’t* Nsrs**’ " KSTS ESTS’t” Hsrs’t” + csrst” 3.35

‘ "Equation 3 35 produces the total number of public school students by
. summ1ng the numbers of nursery, k1ndergarten, elementary, hlgh school

'_and communlty college students.< o

K PSE”";_BO : '_B‘z . rssfvs o 3.36

quuat1on 3 36 computes the publ1c school employment as a function of the
'total number of students by using a. linear equation derlved by a t1me-

’ serles regress1on analys1s of reglon speciflc data suppl1ed by the Texas
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OV | ssct’” (smzc *AG‘EGP.»)&*'.PSC L 3
- ~ v L=5 Lo A
O Enrollment 1n state colleges and univer51ties at time s a function
?lf A':- o ~of total college enroleent (determined by age specific college enroll- v
o ment rates multiplied by the number of persons in each age group 5. through
8 and summed) times the fraction of college students attending state
colleges. o ' o
-SCE't.” = B2+ B3 * oxp (Ve * NGR) »’+>B4 * sec‘*’ .38
Employment in state colleges and universities is then determined by three |
~ variables: (l) time, (2) the national annual rate of growth in state

§,~:~¢"“'fv ‘ higher education employment, and (3) the number of state college students.

LR 3

SEMVt” Pset”_+sce’t*’ R 3.39

| *‘ﬁg:ﬁﬁ: Equation 3. 39 produces total school employment by summing public

1 school employment and state college school’ employment.

7 Compute Total Jobs |

‘TjOBS#fI ' Et+1 + Hst+7 + Bst+’ + UTEt+1 + CEMPI+’ + SEMPI+' 40

Equation 3 40 produces total JObS in the region at time t+l by summing
ba51c employment, household-serv1ng employment, bu51ness serv1ng employ-

ment. utility employment, construction employment, and school employment.
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g, Compute Labor Force . -

LFt+, .fl' (Lrpni,*-AGEGPff’)' N AR 341
A= .

| ;Tota] reg1ona1 1abor force at time t+T'isAproduceo~by first‘mu]tip]ying

'age/region-spec1f1c -labor force part1c1pation rates (see Texas'IndustriaT‘

Commiss1on Data Catalog) by the number of persons 1n each age group and

then summ1ng them.-

9. Compute“Loca1'Unemployment-Rate
LURt+' - 1. 0 - [TJOBS o (LRt JPw)] S e

The local unemployment rate at t1me t+1 is determ1ned by the ratio of

1 “total JObS to total labor force (labor force 1s mod1f1ed by the var1ab1e,

', jobs-per hour worker) subtracted from 1
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" Chapter 4 -
| THE COHMUNITY BASELINE POPULATION PROJECTION SUBMODEL

. A Overview and ModeTRationaiei DR |
e . The output from'the submode]s discussed in chapter 3 con51sts of
;a detailed baseline popu]ation and empToyment proaections for the _gglgn
immediately surrounding the proposed prosect. (The region is usually a -
;sfisf'ﬂ " one- to five~county area- depending on commuting patterns and county -
~Th?, sxze ) Such 1nformation is usefu] in 1tse1f, but is not Tikeiy to
: prov1de very meaningful guidelines for p]anning public facilities and |
' services. A sewage co]]ection network rarely extends over an entire

'region, and the Tocal wastewater superintendant needs information

»A*"ul"'ﬂl,f(namely, population proaections) for his service area This point was

‘fstressed in a recent Texas Department of COmmunity Affairs document

. ey

_(1978b p. 25) -
I . Regional ‘models, while prov1ding projections of income, sales,
" oo employment -and population at the regional level, usually do not
- indicate the geographic distribution of population and economic
- activity within the region. -This is a severe shortcoming for the
- local planner who wants to know’ what the regional ana]ysis means to
~ his’ local Jurisdiction._ - :
' Thus, the task for both baseline and 1mpact conditions is to
"’-;::produce reliable projections at the community level Indeed as em-
i,pha51zed in chapter 2, the oniy reason for proaecting at the regiona]
';71eve1 is that detailed data are avaiTable at ‘the county Ievel that are .
e not avai]ab]e at the Jocal. Tevel Taking advantage of the data to
‘; t;iiproject regionally first and then to step -down to the. community Tevel
SUE ~enhances potential accuracy Greenberg et aT (1978°'p 17) made the

f‘“?J'.: s'_ ?same point by noting: | i
o ' . noting: 64




\EJ' " This method can.alsolbelcategorizedvas a stepdown procedure. It
takes advantage of the fact that population projections at the
large scale may represent degrees of reliability and component

"ffxéféw -« detail that are not possible to achieve at the small scale of
LeemTo analysis. Thus, the large-scale proaections act as a constraint on .
T , potentiai popuiation ]eveis for aggregations of smaller geographic

e ent ties. L , v

CompleXity enters again, however, when the modeler attempts to
' .determine spec1f1ca1]y what procedure he shouid follow in stepping-down
.regionai population proaections to the community level. Greenberg et al.
G - (1978)" presented five different detailed models for accomp]ishing this
| :'jtask The approach chosen for the present ver51on of CLIPS is a trend-

| v__extrapolation, density-ceiling, step-down model.

Spec1f1ca11y, the CLIPS community baseline population proaection
'submodel first proaects each community.s future popu]ation by assuming
e"°i ‘ _' that it w1]i grow at’ the same rate as it has in the past, regardless of

 what is happening in thecregion, If Community A has been growing at a

1Y

'2 percent»annual-rate for'therlast twenty years. it is initiaiiy assumed

LT

A;gg;;:ﬁa"‘e ~ to continue to do: so.‘ Such an. approach is straightforward However, it

)

can. produce highiy inaccurate resuits if the future is not like the

| Qipast. Thus, CLIPS provides two constraints on the simpie trend extra-.

":poiated proaection one constraint at ‘the community level and the other

':‘emanating from the previousiy produced regional information. o '

E The first constraint is cai]ed a density ceiling effect.A It assumes
'd mthat each community has a certain capacity for growth determined by the
l'fhabsolute amount of developabie iand zoning ordinances, and peculiar land
.y f':;,ffv'dand hou51ng market characteristics and thus,i"when a given den51ty is
. ':";?"h'reached popuiation wi]] either stabiiize or deciine" (Greenberg et al.,
'1978._p. 18). The Rand Corporation S (1975) excelient empirical study
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on the distribution of-growth among’communities in Santa Clara County,

California, found that the absoiute number of acres avaiiable for res-

' 1dentia1 deveiopment in ‘each community overwhelmed all other variables

in exp]aining the distribution of intracounty growth

Even in sparse]y popuiated regions, such den51ty ceiling factors

are suspected to operate. The OTd West Regional Comm1551on s study

(1976), Temporary/Hobile Faci]ities For Impacted Communities c1ted
(p. 20):

For examp]e, one of the main reasons for the dramatic impact
growth in the small communities of Lyman and Mountain View (located
in the Jim Bridger Valley in southwestern Wyoming) was that the
“majority of the iarge construction force required for the expansion
“of trona processing, selected those two communities over the
equidistant larger communities of Rock Springs and Green River,
~ principally because of the existing saturated growth conditions of
the Tatter two cities. ' , .

- Much closer to home, the Texas Department of Community Affairs

Freestone County Trend Study (1978a p 28) conc]uded "The prime factor

B restricting the growth of Donie is. the Tack of iand available for

| 'hou51ng Most of the land. is owned and contro]led by estates "

As a consequence of these conSiderations, CLIPS a]]ows the user to

]pTace a density ceiiing which will modify future community popu]ation
Tgrowth rates by adusting the’ assumed historicai growth rate over time

At present, these denSIty ceiling factors are strictly user-determined

(i €., the user must assume a certain ceiiing for each community, and

[~;the default condition assumes there 1s no community-level constraint)
"ZGreenberg et al. (1978) prov1de a detailed procedure for empiricaliy

ruestimating den51ty cei]ings, but the method has not yet been incorporated

into CLIPS. Even the assumed ceiiings wi]l prov1de the user with a ‘
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\i;:' . capabi]ity to produce.aiternative sCenarioS<Which should oe va]uable in
'A;;»;:i', | uthe p]anning process.. N | . .A.' o " |
' iaimﬁi . 7" ~ The final constraint on assumed historical community growth is
| '.?accomplished by uti]i:ing the information produced by the regional
baseiine popuiation prOJection submodel.  The regionai submodel S
| resu]ts, because of its detaii, -are assumed to be accurate. If the
_aggregated community popuiation (i e s ali community popuiations in the |
B o region added up) does not equai that prOJected by the’ regional submode]
R '-'for a given year, each community s population must be adJusted appro-

priately until the tota]s are equa]

v o

Lm2aks
Piclasis]

S et .
i, A— . . N
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,'B;' Model Equations and EXp]icatdons

This formulat1on is a mod1ficat1on of the model by Greenberg et al.

‘?:" i:" Nl 11,12‘.

(1978 p. 6]), which they d1scuss under the rubric "The Growth Rate

| ‘Method of AdJustment‘" '
If the commun1ty historical population growtherate haS-beenvposi-
. tive, the model 1n1t1ally increases the commun1ty s popu]at1on according
.::;_f- o its historical growth rate. The»commun1ty.growth rate is diminished
each year, however,-byvsubtractlng.a constant.Which has.the'effect of
imposing a density cetling and,‘other things beinglequal; prOducing a
.1ogistic growth pattern 0vervtime. If the community’s historical growth
~ rate has been negative (or ]ess than one, if ‘the 1ncrementa1 re]ation--"
M .: ship is multip11cat1ve), the communlty 3 populatxon 1s simply updated by

decreas1ng its-last,year s populatlon.» For both-grow1ng and decIInlng

e

| communities, theAannual'absolute amount - of»popu]ation'growth is computed

~ by subtract1ng last year s popu]at1on from the present year s unadjusted

W

N -
i
%

| fcommunity basellne popu]at1on prOJectlon. _

-Next, - the mode] adds a]l -the proaected commun1ty baseline populat10n
'fwtgrowths to produce a total unadJusted reg1onal populatlon growth proJec-
a‘tion. Then. ‘the mode] computes each commun1ty S share of the unadJusted
{17 .reglonal population growth by d1v1d1ng the 1ndiv1dua1 commun1ty s pop- -

‘T,tulation growth between t1me t+l and time t by the total regional un-
’adJusted popu]atlon growth between the same. tlmes. Next, the model

t»’ R ”V,V‘ 'determines “actua]" regiona] populat1on growth (that produced by thef"

: Q;if"' econom1c-demographic mode]ldescrjbed.1ntchapter,3) by subtracting~‘m

- regional popu1ation at time t from regional popu]ation at time t+1f
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By

A

A

F1na11y, the’ model determ1nes each commun1ty S base11ne popu]atlon

_at time t+] by mu1t1pying its prOJected share of the unadJusted

th1s value to- the commun1ty base11ne population at time t.

1.

iregiona] popu]at1on growth by the: actual" popu]at1on growth, and adding

Compute Comm0n1ty Base]ine_Popu]at1on and,Community Population'

Growth- (for communitiesfwith'nggative histohica];growth rates)

o +1 ; - ¢ i ;
~ cousP"! = cousr * cGR ¢

{0 < CGR < 1)

 conpetHE T = g

‘2.

4.1

4.2

Compute,Commuhity»Base1ine'UnadjuSted Population and Community

Popu]at1on Growth (for commun1t1es w1th positlve hlstorlca]

growth rates)

]t DCF
.»couuavf chBPf R,
(< cfézz- p m;'_

vcr"*’ .. vcrt vc

compcwnr* “"“' couuapt*’f comsp‘

CompufelTotaT4UnadjuSted Regional Populafion'Gkthh

NUMTowN
URPG’t 1 - ) (COMPGWTHt t*’
(NUMTOWN = nomber of-towns in regibn) '
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L3

4. Compute-Actua1wRégiOnalqupulation.Grthh:

areGS BT gpop™! et . 4
| (Note that this number{can'be‘negatiVe.) :

..

5. . Compute Communities' Shares df'Unadjustedeegjonal Population .

1Growth

cousnt*! = cowpeuri P12 umpe o 4.8

6. <Cqmpute Actua1'CommUnity Baseline Population

comsPt*! - comsrt + (comsitt! t arpcB Ty . 49
’ L0 £ a . . AR

70




Chapter 5
THE REGIONAL IMPACT POPULATION PROJECTION SUBMODEL

| ;*:f?j“] A. 0verv1ew and Mode1 RatlonaIe |

Chapter 3 descr1bes the procedures used by CLIPS to perform a
"freglonal base]ine_population proaect1ont Chapter 4 descrlbes ‘the method
"used tovderiVe'from the regional populatlon proaect1on~the requis1te
".-.rgfjgs- ‘baseIine popuIatlon proaectlon for each of the communities in the reg1on-
‘ . 7vBy Iink1ng the submode] descr1bed in chapter 7 d1rectIy to the results
: of the communxty baseIine popuIation proaection submode], CLIPS generates
| . prOJectlons of pub11c fac1I1ties/serv1ces requ1rements and costs for
‘‘‘‘ o each of the communities under the baseI1ne conditlon.,

* “': P The p1cture is more compIex under the 1mpact condit1on, as 1nd1cated

~ by ffgure 1. In order to der1ve a commun1ty s soc1oeconom1c proaectlon

4y

| ‘h.under the impact condit1on, CLIPS adds to the baseline-community popuIa-.
‘ f{r%:'f{.‘ ?t1on the amount of add1t1ona1 community popuIat1on generated by the
” , proaect Then, the submodeI descr1bed 1n chapter 7'1is caIIed to generate
'soc1oecon1mic projectlons However, in order to produce add1t1ona1
'f .community popuIat1on generated by the proaect, CLIPS must go through
isevera] 1ntermediate steps.,g - ‘
| F1rst, CLIPS requires 1nformat1on concerning the proposed proaect.
".AIn the present CLIPS version, this 1nformat1on 1s completely user-A'

~fwspecified Future vers1ons wiII perm1t the user to spec1fy the type of =

9f.iorji_' project (for exampIe, 900-megawatt Iign1te -fired. power pIant, ISOO-
;;;:;fi* p‘ megawatt nucIear power pIant, etc ) pIus the, starting date, and if the
]~=J‘V,' : user does not w1sh to prov1de specific 1nformat1on, CLIPS will perform

11
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"the~impact assessment on. a-typicaT:project of the speCifieddtypeland
“tS1ze ‘The present version of CLIPS requires only annual aggregate '

‘,construct1on and operatlng staff manpower requirements (that is, no -

occupat10na1 breakdowns are required)

‘ Once the starting date, length of the proaect, and annual manpower

o ,requ1rements have been spec1f1ed by the user, CLIPS takes over and
proceeds automat1ca11y through the rema1n1ng steps. From manpower -
requirements, the model next annual]y est1mates how many new construct1on(

'-'workers are requ1red Then it determines how many of the new construc~

tion workers requ1red will have to be brought in from out51de the reglon

-Thjs.step_ls crucia] to the impact assessment. Chalmers (]978 p 83)

' notes..'

- No single issue is more 1mportant in the analysis of construction '
period impacts than determination of .the extent to which the work- oo
force is to be made up of local ‘labor relative to the extent that
new workers will have to migrate 1nto the study area. : .

h There are several approaches to est1mat1ng the 10ca1/non1oca1

: distribut1on ("a local worker was def1ned as one who had not changed. his_»

‘place of res1dence in order to work on a constructlon progect" [Cha]mers,'f

1978: p 83]) One approach is to ask the developers what proportion of A'

?o.;theIr work force they antlcipate h1r1ng from the 1oca] area " A second
ii'simple approach is simp]y to set the proportlon to some constant which }
{fhas been obta1ned on s1m11ar prosects 1n the past For example, in

‘;project1ng soc:oeconom1c impacts from the C11nch River Breeder Reactor :

Plant, the Proaect Management Corporation (1976 p 8 3«2) USed the :

_,following ]ogic. 2

72




” L X o R IR I : .
’.‘“ N B . . . . . B S ) v . N A . L N
o B Lo B . . o ‘ . S - .

- Based upon' the observations and judgments of'proaect'staff, o
primarily the reported experience of TVA, it is estimated that the
- following. proportions of -the four types of employees at peak
construction will -locate. from outside the area to a new full-time.
. or part-time residence within the area: - construction craftsmen,
20 percent (16 percent full-time and 4 percent part- ~time); construc-
tion non-manuals, 65 percent (58 percent full-time and 7 percent
part-time), operations personnel, 75 percent; and CRBRP Project
- Office personnel 70 percent. These 1nflux estimates assume normal
levels of competition. - , .

4 The_problem with assuming a constant is that the proportion is

often not constant.; For example, research d15cussed in the Old west '

Regional Comm1551on s (1975) Construction Worker  Profile yielded the

',proportions shown 1n table 2.

Several additional approaches have been. suggested The Construction

o wOrker Profile drew a sample of sixty eight c0mmun1ties and twelve

proaects and empirically derived a regression equation estimating the

local/nonlocal mix with ‘the followmng 1ndependent variables' size of

-‘community, size of project, distance between . the community and the
»project, number of local workers already working on proaects in the
'1‘area, and presence of other communities within commuting distance slhe |
' problem with this approach is that it totally 1gnores both the skill mix
B of the local labor force. and the effects of. local unemployment/under- S
"eemployment . An Electric Power Research Inst1tute (1978 Pp. 2) report

;issued the following complaint.' S

_I To date, Tittle. attention has been directed to the problems of
" using membership in labor union crafts to.assess labor availability
© -~ within commuting range for the purposes of. projecting in-
~ ‘migration. . . . Similarly, the relationship between the level of '
regional construction employment/unemployment ‘and the projection of .
~ labor availability is not: at all clear at the present time

":Con51deration of Tocal skill m1x and unemployment probably holds

the mostgpromise in estimating the Tocal labor availability ‘and, thus,
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Tab]e 2

LOCAL WORKERS AS A PERCENTAGE OF TOTAL NORKERS

Project Number
.and Name -

. Total
. Construction
-Workers, 3

__Workers

Local - .
Construction

»,‘1 EECoronadoE1,2.3
Creig.i 2;-Yemp$
- Power Plant
-‘3A rHayden 2. -
4 .Qo]strip 1,2

Center--Milton
- R. Young

Leland Olds

: séﬁ Jden 1
'-EmehY, o
-;Hunfihgton 2
ildim Bridger 2 3

W o N ey

"fTO
:»-leil ‘1Texaco Lake Expansion
N_'jeEiz'EESun 011--Cordero Mine
3 _;13‘1fTexas Gu]f Su]phur
rWyodak ;fj‘ s
| 1TOTALwA -

119

307
483
161

oy
193

234

130

oo
.
208
SEN
St
| 92EE".."
3 1681;;.__'

48

Sz
155

35
86
e
69
ez
149
i
':57:H5. T
":59»
3

: ?1;264E‘ B

Percentage
Local

40.3

42.0

320

38.5

47.9

446

78.6

531
86.3
29.6

0.7

42.9
Eilze,of'e
g;39.9 .

Source:’

01d West Reg1ona1 Commission, Constructlon Worker Profile:

';x[F1na1 Report prepared by Mounta1n West Research Inc s December 1975.
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"’potentiai construction workertin;migration. The problem with the EPRI
:suggestion is that in rural areas construction workers craft unions
' often either are nonexistent or else do not maintain reliab]e data
We anticipate 1ncorporating a final approach into future versions
’,of CLIPS which potentialiy solves most of the prob]ems First, detailed
“-occupational breakdowns of manpower requirements wiil be specified'
‘Annual estimates of bOi]ermakers, brickiayers, carpenters, cement
finishers, eiectricians, insuiators, ironworkers, mi]iwrights, operating

v‘engineers, painters,’plumbers, pipefitters, sheetmeta] ‘workers, laborers,

: v’etc;,7will'be required Next, these groupings wiii ‘be made compatible

*p .

with those spec1fied in the 1972 Census of Manufacturers Tab]e 180.

: This tab]e contains fifteen craftsman;groups inc]uding}boilermakers,
‘ibrickmasons. carpenters; electricians, etc.h It aiso”inciudes'regionalv'
estimates of:the:numbers of,the craftsmen employed,in each‘twovdigit '

‘ jspeoified manufacturing'industry‘(e‘ga,-Furniture,‘Lumber'and’WOod. |
“Products, Primary Ferrous Industries, etc ). 'By (i).structuring the |

- submodel to aggregate our 1ndustry groups appropriateiy (see chapter 3),
7‘_‘(2) app]ying ratios derived from Tab]e 180, and: (3) adding terms to

iicover the effects of unemployment and wage differentiais, we .can ‘obtain

| “f:a much more accurate proaection of 1n-migrating construction workers.

The present ver51on of CLIPS simply assumes that 60 1 percent (see
tab]e 2) of new required construction workers wi]l be nonlocai ‘
Once in~migrat1ng workers have been determined CLIPS derives

o additionaI demographic characteristics, e. g .y the number of in-migrating

g,_i ;onstructiqn workertchildren aged betweenulo and }4Zyears‘o]d,.the‘ :

numberfofvin?migratingrconStruction spouses 25'to 29 years old. The ,
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_generai.logic of this-step:is-Straightfbrward;,but;the-detailed

| 'procédure isrintriCate.  The_réader is réferredltoathe detailed model fv

i‘equations in this chapter for a>thorough éxpliCAtioh. This step leads

I T B S BRI N

CLIPS through box 8 ofifigurg 1..Q§hg;ngxtiproceQUre involves allocating

f regionél‘constrUctioﬂ wofkéf population to-{ndividdd] communities, the -

- tdp1C of1cha§tef'6;>  '
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B; Mode] Equations and. Exp]icat1on

1. Compute Proaect Construct1on Norker Manpower Requ1rements
.~ CWMPR =‘-oTAsLtquPRT,VEAR,1970,1_990)f —— s

During a given year, the total numberiof5eonstructionyworker man- -

‘power requirements (the number of jobs?whichsmust be filled in order to
hscomp]ete the construction tasks;planned;for-that-year) is determined‘by
a lookfup'table.~‘The computerﬁsoftwarents set uptsuCh,that at the
‘beginning of a simulation, the user,iS“asked to define a oroject for
" which he wishesﬂto model‘theoimpacts‘on the reoion and\its_communities.
" The definition requires the user to sét-first}the-date,(esg.,11982) he

| expects the proaect to begin and then its length NeXt, the user is

requ1red to spec1fy, year by year, the number of construction workers

required. The model then takes over and. transforms these specif1cat1ons .

_{nto the table CNMPRT _ When the model 1terates to the regiona] impact
' "-pPOJectIOH submodel each year, it s1mp]y looks up CNMPR for that year |

in the preconstructed table. (Note that dur1ng many years CWMPR W111

o tequal,zero.) :

| ﬂ.é;k;'Comoute Required New Construction Workers
.Rucaﬁ"??f"s cwup_rz‘?*_’ -,c’wos? B X

The number of’new construction workers who must be hired between o

'ﬁe year t and year t+1 (RNCN) equa]s the number of construction workers

y ";frequiredvat yearvt+1 minus the number of construct1on workers a]ready

onhsite'(CWOS) at year t (Note that when CWOS is greater than CWMPR,

f workers must be laid of f and RNCW becomes negative.)
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| 3. COmpute Construction WOrkers on Site
Qf*f'.cwﬁ” cw&+nm&‘” e 5.3

Equation 5. 3 computes Construction workers On Site at year t+1 by
‘Vj adding Required New Cbnstruction WOrkers between year t and- year t+l

“to Construction workers On Site at year t

4; | Comp;te Required New Construction Worker In-migrants
RNcwzt 1, 0 401 ® chwt ‘*' S L s

o If CwMPR 1s greater than CNOS, RNCN 1s p051tive and new con- .
‘struction workers must be hired. However, as discussed in the over-
':view, some of these workers WIil be 1oca1 residents and commuters and
some w111 be brought in from out51de the region as new residents. Thei f
.spec1f1c ratio w11] depend upon many factors that determine c0nstruc-
“tion worker avaiiabiiity in: the region The present version of CLIPS
;51mp1y assumes that approximate]y 60 percent of new construction

3workers w111 be’ 1n-migrants ;Ai: o

: 5;3 ncompute'COnstruction Worker Out-migrants’

| -1CWOMI;¢fT =72Ncw?i‘*?jf'7~'j,u'., [T N A

(when Rncwt t L gy

| If CWOS is greater than CWMPR RNCW wili be negative and construc-'
tion workers are laid off When this condition occurs, the modei .

assumes all of them out-migrate, together with their dependents
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6. COmpute-ConstruCtion'worker InJmigrant.Demogrebhic*Charaeter-;'
istics . S | ‘

In order to proaect regiona] 1mpact populat1on, CLIPS needs to

know not on]y how many construct1on workers w111 be 1n-m1grat1ng but -
' elso what age groups ‘these 1n-mlgrants and their dependents fa]] lnto.,

'__Most of the parameters in this section are taken from. the.0ld west

’Regiona] Commiss1on s Construct1on worker Prof11e (1975)

6a. Compute Numberfof In-migrating Construetion Worker Families
zch*'**’ tzucwz’t 1 4 w56

In-m1grat1ng Construction worker Fami]ies equals Required New

Construction WOrker In-migrants t1mes Fam1lies Per Construct1on wOrker.

6b Compute Number of In-migratlng Construct1on WOrker Children
'.Icwcutf‘*' 10uF **’ g CHPCwF ’A_ f~‘ujf' s

The number o?=in-migrating construétion worker chi1dren (ICWCH)

‘f_equals ‘the. number of 1n-migrat1ng construction worker fami]ies (ICWF)

-'tlmes chl]dren per construction Worker famlly (CHPCWF)

‘ '=6¢;"Distribute'Inémigrating'Children into'FirSt five‘Agé Groups
For &-1 to 5

zcwCH"‘*' Icwcut 1 % CWCHDF s
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. - from 1 through 4 years old. _

~ The number of inemigrating*COnstruction worker children in each of

'fthe'first five age groups'(<1,f1-4;“5-9, 10-14, 15-19) equals the total
"number 1n-migrat1ng (ICNCH) t1mes the Construction WOrker Children

Distribution Factor,for.that.age group. For example, it is. assumed

that 6.29]9 of all in‘migrating construction worker children will be

6 d Compute In- m1grating Construct1on WOrker Adu1ts »

In-m1grating construct1on worker adults consist of three ‘groups:

(1) single construct1on workers, (2) marr1ed construct1on workers who
. do’ not bring the1r fam111es, and (3) married construct1on workers who

do bring their fam1lies.,

Icwst +1 -zcwr?*?*‘ ST 5.9

The number of 1n-mlgrat1ng construct1on worker spouses (ICWS)

wequals the ‘number of 1n—migrat1ng constructlon worker fam111es (ICWF)

Nchszt o1 Rncwrt Eal g xqwrt"f"»' ;;;'f 50

The number of nonfamily construct1on worker adults 1n-m1grat1ng

‘/(NFCNADI) equa]s ‘the. tota1 number of 1n-m1grat1ng construction worker

fam1l1es (ICNF) subtracted from the tota] number of new construction

;ffworkers 1n-migrat1ng (RNCWI)

‘.f:.‘ cwIAvt ‘*’ "(z 0 zcws’t t*’) ¥ NchADIt o s
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The total number ofVconstruction~worker in-mfgrating adults (CwiAD)

equals 1n-migrat1ng construct1on workers w1th their spouses plus the

'ﬁf number of adu]t workers w1thout fam111es..

-6e. D1str1bute In-m1grat1ng Construct1on Norker Adu]ts lnto the

f Adult Age Groups
. For‘i=5ithrough 17
1cuArsr T < cutan® T chvvFL' o 512

The number of in-mlgratlng construct1on worker adu]ts in each of

- the adu]t age groups equa]s the total number of 1n-mlgrating construc-

tion worker adu]ts (CWIAD) times the. Construction Worker Adu1t Distri-

bution Factor For ‘example, 0. 203 of the construction 1n-m1grat1ng

_ adu]ts are assumed to be between 20 and 24 years o]d

! Gf; Compute Construct1on wOrker Out-migrating Chi]dren and Adu1ts ‘

‘As d1scussed ear11er, ‘only when manpower requirements exceed

construct1on workers on site does 1n migration occur. When this’ cond1-. '

tion occurs, RNCWI 1s greater than zero and CWOM is set to zero. Nhen

CWOS 1s greater than CWMPR out-migration occurs When this condition

'} occurs, CNOM is a negatlve real number and RNCWI 1s set to zero

Nhen CNOM is nonzero, the mode] simply rep]aces RNCWI in equa-

'k tion 5 6 with CWOM and utilizes the equat1ons (5.6 through 5. 12) to

compute out-migration of ch11dren and adults. The assumpt1on 1s that

‘*Z’f out-m1grants have ‘the same demographic character1stics as 1n-m1grants
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7@ Compute Construction WOrker B1rths

Equations 5.6 through 5.12. compute the number and distr1bution of

)

, construct1on worker in-m1grants and out m1grants between year t and year
- t+1. After the 1n1t1al construct1on yeéar, and for the durat1on of the
-proaect, res1dent construct1on worker popu]ation matures, gives b1rth,

’eand dies. Some construct1on worker elementary students become h1gh

school students. Thus, the next step for the mode] 1s _to compute these

- vital stat1st1cs., The same equat1ons used for the res1dent reg1onal

popu]at1on are used for construct1on worker population with the assump- |

t1on that the v1tal rates are the same

A .chGEGP,_s - dowy e R E
CwAGEGPé 7 Ichv6 N
gttt %5 (BR * CWAGEGPt) AT 515

L—S
Construction'WOrker Live‘Births7equals the summation'offthe age- |

specific birth rates times the number of construct1on worker populatlon

| 1n each of the ten child bearing age groups

8. - tompUte ConStruction,WOrker Growths
cwsrzm,“t” - chG’EGP*;‘ T 8 1)

cwenm‘ **' chGEGrtw o s
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e E ".],cwenm“—*’ chGEGVt::so'-ff'.ﬁf s

e nCWGRTH”?_b.O L R » 5.19

: Equatlons 5 16 through 5 19 dup11cate equations 3.2 through 3. 5

for the construction worker populat1on

- ﬂ-»t - f;_.9} 5'C§mputeicéﬁstruc£ion'wdrkéf beéths
cwDTfff’t”- R, *:v'chB*"t”" o o 50

-;Fo; i;Z.thfough>17
S . | ‘fl"thmrt 41 - R, * coJAGEGVt Sy | ,v ] 5.1

s  _* _ qudatiohs'Suzo‘éndns{Zl duplicate equation5'3.6 and 3474,‘

g

; ;10{‘ Update:COnétruétion workérﬂPbpu]atibhnge'Grons‘

gty '-._chGEGVt*’ R S Ll 7 R X

By [

' ;iF§r 4;2 fhroughys. |

-'Hf'lchGEGPt” CWAGEGP't + cwerzmt i chzznr* #']; - ‘_
”k: CwaH§,t+1:+,1c¢§H§?t+i-'> 11'A  ‘ | i, | . .5,23‘

; & : ikor i thmu'gh' 1-7 L v . »

| "CwAGEG"f:” CWAGEGP’t ‘ CwGRTHt"t” chIZT"fﬂj -

- cwD'T“f’t,”.f IchDf-;'x” - s
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Equat1on 5 22 computes the number of construct1on worker popula-

' t1on under -one. year old at year t+l by addwng b1rths, subtract1ng
”deaths, anq,adding_the.number of )n-migrattng constructjon worker

"Chiidren under one-year,on,(thisilastvterm is negative when CWOM is

nonzero)

Equation 5. 23 computes the number of construct1on worker popula-

© tion in age groups 2 through 5 at. year t+] by adding growths and in-
"7migrants to and subtract1ng deaths from, the number of popu]ation in

-,,that age group at year t.

| EqUation:5.24_performs'the same c0mputation fdr age_grbupsv5f

4through_17;

wror**’ (chGEGPt*’ . sas

4,= _1

Equat1on 5.25 computes tota1 construct1on worker population at

»year t+l by summlng the number of people 1n each age group.

’11; Compute Construction Worker Labor Force

Since many construction worker spouses W111 enter the 1oca1 1abor

: ’al market, additiona] labor force must be computed under impact conditions

CWLFt+’ (CULFPR . * CwAGEGPt+1 o s

Equat1on 5. 26 computes the construct1on worker 1abor force ava1]-

'able for local work by multiplying age specific labor force partic1pa-

tlon rates by the number of construct1on worker people 1n each age group.
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‘ii} : | ]2."Detérmine'Régiona1-Impact Population;Projection‘*
oo At e ot s
Equation 5.27‘c0mpqtes the tpté] regionaifiabqrjfofce under impéct
conditions by'summing'the results of equations 3.41 and 5.26.

S T A ) | |
Creeor®! Ly (aceerttT e cumeeeP®T) 5.26
e A A |

_Equatibn 5.28 computes total regional populatidh'under"impact,

conditions by sdmming across'agergrdups both the resident population

‘and the éonétchtipn worker population.

LR
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'~to their distances from the work-51te.,"

o | Chapter 6
THE COMMUNITY IMPACT POPULATION PROJECTION SUBMODEL

:,A; 0verv1ew and Model Rationale

Perhaps the single weakest component of the present version of CLIPS

“is the sector of the community impact population proaection submode]
'w_which allocates construction workers to 1ndiv1dual communities. We

L anticipate exten51ve research in this area in- the 1mmediate future.

In order to: project community population under 1mpact conditions,

'i the community baseline population must be summed with community popula-

V“Ition brought in by the proaect As. Chalmers (1978 P- 92) noted:

The - inmigrating nonlocal construction workers have to be
- allocated to communities differently from other employment-
- related inmigrants because their settlement pattern will be
‘vinfluenced by the site of the proposed action.

;Two alternative formal approaches have been suggested as modes of

"’allocating proaect construction workers among neighboring communlties

U'.l (l) the grav1ty formulation, and (2) the linear programming approach

The gravity formulation is by far the simpler of the two and accord-

' *lfﬂing to Hertsgaard et al (1978 p m) "1s the most w1dely accepted
| “rmodel of-spatial allocation of~in-migrat1ng population " In its barest

"form the gravity’ model assumes that in-migrating workers will locate in’

the’ largest/closest communities and that such settlement tendenc1es can'

/'be captured by .a mathematical function that allocates workers in direct

proportion to the size of neighboring communities and 1nverse proportion

IR

Mathematically, the function appears as follows ‘




LR}

coas:

(NUMTOWN -~

CFIMLC, = {p, =D, )+ | YV p:s+ D, .
F,I‘M;‘v-_ (.P.‘% -..‘-,»-PJ). n.,(‘,ZI ,_(p‘v' *'PJ:)-
| where .
‘ FIMLC f Fraction of total in-migrants locating in Community i
'v Pi' = Population size: of COmmunity i |
| pJ = Distance between Community i and-the'project.

The terms of this equation are typically modified by: raising P and

- D to some power reflecting their relative strengths in the determination
3‘of settlement patterns. Moreover, several studies have gathered samples '
. of previous proaects and employed cross sectional regression analysis to'

o derive the equation parameters empirically (Hurdock Nieland. -and

Leistritz, 1979)

The problem with the grav1ty model is that it does not work as well »"

as we would like it to. In practically all studies, the pattern was -

t»consistent but the overall explanatory power was low--too low for the
B importance 1t holds for the rest of the model The reasons for: this Tow -

., explanatory power probably lie in the theoretical rather than the empiri- :
A»cal realm, and as long as these theoretical shortcomings perSISt, no o
‘number of rigorous empirical analyses w1ll improve prediction. _The__‘

' *ivnumerator of the equation, population, is a theoretical construct which

s supposed to act as a "proxy" for such community attractiveness features7

E l. Availability of public amenities (utilities, schools,‘ v
' recreation, ete. ) S |

2. Availability of private amenities (shopping, medical care, etc )
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L3 '_Availabi]ity'and'quaiity of housing
4, Al].other‘attractiveness features, such as the’presence of
'_ emp]oyment opportunities for other fami]y wage earners

The problem is that the coqstruct is simpﬂy—too "packed " Housing

 availability and public and private amenities 51mply do not vary con51s-
.tently enough with population 51ze or w1th each other Given its cruc1a1
.1mportance, housing should not only be considered separately but, ow1ng

, to the varying housing preference patterns and 1ncomes of construction
}'workers,‘should 1tse1f be.disaggregatéd into at ]east sing]e-family,

::multiple family, and mobile -home types.

The most significant contribution of Stenehaem S work (1976) at the

'Argonne Nationa] Laboratory has been the development of a 11near program-

ming model-cal]ed the Spat1a1 Allocation Hodel (SAM) SAM is based on

' an approach that weights the workers preferences according to houSIng

type, their 1ncomes, and their wil]ingness to commute, it a]so a]lows

" for supp]y constraints according to the availabi]ity of hou51ng in: the

Aind1v1dual communities.

- The problems with?SAM so’far.have been twofoid (]) data depend-

'_aence--for some areas, exten51ve housing information wi]] 51mpiy be diffi-

gcult to gather, and (2) the model has not been documented adequate]y to

permit exportation to a computer different from Argonne s... Dr. StenehJem

rhas communicated to Center for Energy Studies researchers that such- docu-

: mentation will be forwarded to us as soon as it is avai]able.' Our present
:plans are to 1mp]ement a SAM-]ike submodel and permit CLIPS users the

E option»offcomparing the‘resu]ts with those of “the gravity mode]. VOf :

" course, if the housing data are not available, the user will either have
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to stay w1th the mod1f1ed gravﬁty model‘or to construct "guesstlmated“
hou51ng data arrays. (It is possible in using the gravity model to |

we1ght the commun1t1es subJectlvely to try to take 1n features thought'

‘not adequate1y captured by the popu]atlon:term.)'
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B. - Model Equations’and'Eiplicationt_

| 1.."00mpute Community Attractiveness to_Construction Workers
comm‘t” (consrt”’ * CSAE) . (vzsr R DAE) e
(** denotes exponentiation)

'The re51dent1a1 attractiveness to proaect construction workers of a :
~given community at time t+1 equais the multip]ication of two terms. the

‘community population size" (COMBP) raised to the power denoted by the

7,,Community Size Attractiveness Exponent, and the commuting distance be-

.4

A

Tt

',tween the community and the project raised to the Distance Attractiveness

Exponent (CSAE w111 be positive and DAE negative)

2. 'Aggregate Community'Attractivenessv
'_ NUMTOUN .. S |
AGGATTt” L (eomarrhy oo 6.2

. =1

Equation 6 2 computes the aggregate attractiveness by summing the lndl-

) v1dua] community attractiveness scores.‘_ :

d;;f3.;§‘Compute'CommunityiAtt?aCtivenessvRatios S

- COMA'TTRf”'=_.C0MA’TT§”»V{AGATT 63

Equation 6 3 computes the ratio of each community 3 attractiveness score

':to the tota]
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4, A]]ocate In-m1grat1ng Construction WOrkers to Ind1vidua]

’_\‘J L Commun1t1es E
LLEEL IMCWCE’I+Iv5 rucwr&> T+ comrred? 64

'The‘numbekfof inrmigraiing“construction worker;.ai]oqated'to each com-
munity (IMCWC)’equals fhe’totallﬁumber of'hew cdn§truction'workérs in-
migrating “into the region (RNCWI) t1mes the ind1v1dua1 community s

‘relative attractlveness score (COMATTR)

5, computé‘COmmUni;y In-migratiﬁg-Conétruction WOrker-Pqulation
1mcwpcf't*’,e IMcwa';+1-* chHs T b
) _quuation 6 5 computes 1n-migrat1ng population by mu1t1p1y1ng workers
. ~ times household size.
il 6. Compute COmmunigy,ConstruCtion Population
~ comcr®! < comcpt + icwpct:t?! . 6.6
A A EPE, SR ST S o
: COmmunity-COnStructibn popuiatibns (COMCP)’at”time't+T equa1s cbmmunity
'Econstruction popu]ation at time t plus in-m1grants (or m1nus out- |
- m1grants) - '
s
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G/ il o - o S Chapter 7 L
R |3 COMMUNITY-LEVEL SOCIOECONOMIC ASSESSMENT SUBMODEL

A, 0verv1ew and Model Rat1onale o
: . D SN N 15

. Fiscal impact analys1s attempts to/measure the costs and revenues
; -associated with developments, “the goal being to determine the»1mpact
'lﬂéfl - i of the: development on both elements and then to der1ve aggregate impact
i‘; by subtractIng overall costs from overall revenue. Such analyses must
) ~.be approached Wlth trep1dat1on., Burchell and Listokin (1978: p. xx1),
~in thelr excellent handbook, caut1oned

The quantif1cat1on of the parameters in this field is a most
complex one. On the cost side of the ledger we have been
faced with the enormous variety of both residential and non-
“residential configurations. When, in turn, these are :
~considered within the diversity of the United States, with
. cost elements varying both reg1onally and also substantially
by the size of the governmental ‘units involved--the very
scale of cities altering some of the cost estimates--the
ffscope of -the research becomes evident.
: DU : Nor is the other side-of the coin--the income sector--g
SNESEERSL e o one which ‘the researcher can face with equanimity. The rapid
“#= . ' changes in revenue sharing of various kinds, both on the
- ' state and federal level, have left earlier cost revenue
gnalyses ae e hopelessly beh1nd the real1t1es of mun1c1pal
- finance. . v _ .

oy

f:In view of these problems, several ser1ous caveats are 1n order

"*,bw1th respect to the use of the output from the. CLIPS soc1oeconom1c

5 assessment submodel. Most 1mportantly, it should be stressed that th1sm -

‘ “;fgt_output should not be expected to subst1tute for what a careful analys1s
u.by a local planner would produce.} Indeed CLIPS is desxgned prlmarily -

as an 1nstrument to ass1st the local planner in carrying out his own - |
- "f';,ifsoc1oeconomic assessment.v That 15 why so much attent1on has been

R devoted to provid1ng rel1able commun1ty-level populat1on proaectlons.

92



. ‘:a) : _ W1th such proaections those most familiar with the local area (and the

types of serv1ces they personally are- charged with delivering) will be

~‘able to produce far more reliable need assessments than will a generalized
: <methodology ‘ ‘ |
The p0551ble exception to ‘this statement would be the case of a

' maJor 1nvestment in developing and 1mplementing a totally site- specific

St g

"methodology 51m1lar to that developed by Frank (1976). Such a methodology‘
‘would require data such as the diameter, length, and material type (e g.s
vitrified clay) of sewer lines, block by block, for the entire street
network of the spec1f1c community, as well as the same 1nformat10n on

5Athe future residential commercial, and 1ndustrial development areas in

- the.community.n Then, the modeler would have to determine where in the
specific'community re51dentialvdevelopment would-occur and in what |

'sequence.

ny

Such a complex methodology as Frank 'S; then, 1s not likely to be
'"V;£§?;:' %"‘available in the near future in a portable form. (that is, one ‘that can
:;tv be transferred from community to community) Thus we are likely to have
"'fto make. do with 51mpler, less reliable forms. The output from these i
v“51mpler models can be valuable as long as 1ts use is restricted appro- -
‘li-*pf;‘priately. Such an appropriate use will likely fall into’ two areas.
"o(l) to avail local planners initial “guesstimates“ of the municipal
v:va facilities/serv1ces and budgets llkely to be hardest hlt by spec1f1c
e.developments, and, (2) to enable higher-level government officials to
f conduct programmatic 5001oeconom1c assessments when they must have such

CE e 1nformation in order to execute 1mpact-a1d disbursements.
% .
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Models proaecting municipal costs usually fall 1nto one of two

- classes: average costing or marginal costing. Average costing is far
. more prevalent in the absence of detailed site specific 1nformation
Nlth the: average cost approach, according to Burchell and LlStOkln

©(1978: p. 4):

Costs are attributed to a new development ‘according to
. average cost per unit of -service (municipal and school
 district services) times the number of units the develop-
" ment is estimated to require. -This method does not
- consider existing excess or deficient capacity that might
. exist for particular services or the possibility that a
‘. new development might fall at the threshold level, calling
“for major new capital construction to accommodate increased
growth. Both of these deficiencies could 1nvalidate an’

~ average cost assumption.-

-;fThe marginal cost approach, on the other hand. "takes both of these

’ ,jpotential deficiencies 1nto account " The marginal cost approach however,

;':suffers in its reliance on an extensive data base, which in many cases
‘NWlll be difficult to put in. place. (The reader will note that the other
Lsubmodels of CLIPS likeWise rely on an exten51ve data base. However, in

"fptheir cases, these data are readily acce551ble in secondary, published

form, and thus the data collection task is so simplified as to Justify

i the dependence of the model on it in the hope of enhanced potential accu= |

As in the case: of the remainder of CLIPS, we have pursued the

*modeling of soc1oeconom1c costs in an eclectic fashion. Spec1f1cally, . ‘
'Cnlwe have relied heavily on an average cost approach (e. g., Health Care
’}'Capital Costs in Community A between time t+l and time t equals Per

~;, _Capita Health Care Capital Costs times Community Population Growth

between time t+l and time t) when (M data requirements were unw1eldly‘

9 -




: -/ C - and/or (2) initialpcapacityfestimates were not deemed cruciallv influen-
;;;éf.: ‘e;tial . At some p01nts, we ‘have opted for a marginal cost approach (e g.s
: Y - School Building Space Construction Required in Community A between time-
IR t+l and time t equals School Bu1ld1ng Space Requ1red in Community A at
time t+l minus School Building Space Existing in Community A at time t.).
We felt that 51nce the constructionlof such faCilities as school class-~
" rooms would be a major expense item, the capability to aSSess the effect
’ ﬂof 1n1tial capacity was cruc1al even if it meant ‘the user would have to
_ roughly estimate beginning ‘year classroom space. |
Finally, it must be emphasized that even W1th these marginal costing
, sectors, the year=by-year estimates of the model S output ‘cannot be
'.l;f: 5 . interpreted literally.} Sometimes a-school district w1ll choose to lag'

' _1ts construction schedules behind demand and pernit classrooms to be.

"y

temporarily overcrowded and then, in a surge, construct enough space to
’ accommodate not only present students but anticipated demand ten years
;»,”'777 - in the future. Such _peaks and valleys are 51mply averaged out by CLIPS,

‘and the results should be interpreted accordingly.

LN
.
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B. Mode]4Equation5‘andfEXplication

S o The CLIPS community-leve] socioeconomic assessment submode] re]ies_

heavily on the Murphy/williams Urban P]anning and Hou51ng Consu]tants

"document, Soc1oeconom1c Impact Assessment A Hethodo]ogy App]ied to -

Synthetic Fue]s (1978) prepared for the U. S Department of Energy

Annual costs estimates throughout the submodei are- derived usually
by app]ying some disaggregated component of a mu]tip]ier to one of the
fo]]owing' (i) Community Popu]ation Growth during the interval t,t+1;

- (2) annual ant1c1pated Houses Constructed - (Sing]e Family, Multiple-
, family, or Mobile Homes) during the 1nterva1 t t+1; or, (3) the existing

'level of population in a given community

Accordingly, the first step in estimating costs is to estimate ‘

’additional housing requirements anticipated in each community for both

the re51dent popu]ation and the expected construction worker population

(since construction worker populations have different hou51ng preference

7.patterns, e. g., much higher preferences for mobile homes)

| 1. Compute Hou51ng Requirements

PIFt” cousrt*’ tosz 1

'Equation 7. 1 estimates the number of baseiine Popuiatibn In Famiiies ;v
.}'f,in Community iat time t+l, by mu]tiplying proJected Community Base]ine

:',‘Population for Community i at time t+} by a constant.
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;E:;?ff Next, Popu]atlon In Other Househo]ds is computed by subtract1ng PIF from
| -~ comeP. o
P! Pt s o 1.3
L L A R }
) Equatioo 7.3 computes the‘humber'of families by dividing PIFuby Population

Per'FamiTy.'
oS! - prown® . peOMH 14

quuation 7. 4.computes»Other'Households by. dividing Popufation In Other
'“Househo1ds by Populat1on Per Other Household |

.,

Hfft” - FAMt” + OHH"*’ e . 7.5

. . Equatlon 7.5 computes tota] Househo]ds by addlng Fam111es and Other

| _Househo]ds | “

THR’t” H"‘*’ *vn 1
~ Total Houses ‘vRequi'red'eque'lssHoiu"seholds times the Vacancy Rate.
o cwsrmzt*’ mcwt t” *cusrpp &
o Z'A7:quuat1on 7.7 computes Constructlon Worker Sing]e-Famw]y Houses Required
i”r?r-il_ | by mu1t1ply1ng the number of In-mlgrating Construct1on WOrkers expected
ﬁ_s-{ o in Community 4 between tlme t and time ‘t+1 by the assumed Construction -
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- Worker Single-Family Housing Preference_PropOrtion (0.45).

CowrrRe ! = vewD BT 2 cmrer 7.8
| cwMHRf;”. = et T cumrr - e 7.9,

. ,Equations 7 8 and 7 9 perform sim1lar computat1ons for Construction
WOrker Mu]t1-Fam11y Houses Requ1red and Construction Worker Mob11e Homes

'~_Required.
RPSFHR‘” THRJCH * RPSFHPP S 10

i'Res1dent Populat1on ang]e Fam11y Houses Required equals Total Houses
' .,Required times- Res1dent Populat1on S1ng]e Famlly Hous1ng Preference

e}Proportion (0 6)
RPMFH o1 RSt mewEgPP 101
RPMHR’t” THR‘” ' RPMHPP . S £

r7'Equations 7. 11 and 7 12 derive Res1dent Populatxon Mu1t1-Fam11y Houses ,

"_‘Requ1red and Resident Popu]ation Mob11e Homes Required

 nsHRE'T RPSFHR‘*’, . cwsr-H "” N S F1
aurHRET - RPMFHRf”«rC(UMFHRf” S R X
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Clteg e

NMHRt” RPMHR**UcwMHRt” o s

| Equation 7 ]3 computes the total Number of Single-Family Houses Required
| in Community i at time t+l by adding RPSFHR and CwSFHR Equations 7.14

and 7.15 perform the* same computation for‘the other two housing:cate—

gories.

csrHRE T AMsz (0.,NSFHKt” 2 Nsrme") A AT

vKuation 7'16 computes'the-changevin Singie-hamiiy:Houses'Required by :
| substracting the Number of Sing]e-Family Houses Requ1red at time t from '
t the Number of Singie Fami]y Houses Required at time t+1 The AMAX]
o function simply sets the variable to zero when the change comes out

negative, thus assuming no houses are demolished '

chmzt - - AiAXI (0.,NMFHR’t” -NMFHR’t) L 1ar

cmm‘ U i, (o.,mwmzt*’ NMHRf)’_ e

~Equations 7. 17 and 7 18 compute, in like manner, the Change in Multi-f

“:-Family'Houses Required and the Change in. Mobi]e Homes Requ1red

After houSing changes have been computed -the soc1oeconomic submodel':

5 possesses al] the information 1t needs to conduct a socioeconomic assessg
‘;'ment It then moves direct]y to computing annual community capita] costs’

, beginning w1th schoo]s capital costs
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‘school. expected 1n a g1ven communlty

2. Compute Schools Cap1ta1 Costs lg :

First the model computes the number of students e]ementary and h1gh :

,cwesf*"e.(coucpf’ : CuFS) * ESPCOF . 1.19

‘ Equation 7 19fcomputes the'number of Construction WOrker?Elementary.

| Students 1n Communlty 1 at t1me t+1 by d1vid1ng Commun1ty Construct1on :

Populatlon by Construct1on WOrker Fam11y S1ze and then multiplying th1s

by Elementary Students Per Construct1on Horker Fam1ly CwFS and ESPCWF, .

t; like most of the construction worker demograph1c 1nformation, are taken
’f_ from the Construct1on WOrker Prof11e (Old West Regiona] Comiss1on,

1976) .-

- oust = (comert! s curs) * wspowr 7.20

"Equatton 7{20'performs}a_simiiar computation for QOnstruCtionHWOrker

SHigh-SChOOI,Students.

CSRBP‘*’ : couspt"’ RPOPt” T - na

In order to compute resident popu]ation students, the mode1 first

determines the Commun1ty Share of Regional Base11ne Popu]ation by divid-

~7ing commun1ty base11ne populat1on (COMBP) by the total reg1ona1 resident
'i;ipopulation (RRPOP) ‘ '

: couspsn"-*’ (AGEGP(S)‘t” + AGEGP(4)'t” | L
4 0.6 % aceer(s) ™) rosrep®! 1
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- 1ike manner.

Equatidn 7.225then c0mputes.the;tbtal-number effkesident population age

.Sitq 17 expeeted in Community i at'time t+1 by.first adding the numbers

of“regionel pbpulatidn in age gfoups 5-9 and ]0514>(pTus'60 pencent of

age:group 15-19)'and then’multiplyingithis sum by CSRBP.

Tse‘t”’ couspsnt*’ *09 L 7.3

“To compute Total Students ,E_hroned,, COMBP517 is multiplied by 0.9.

HssTsHT o (rseEtT ¢ Fsps) + cuns?t! 7.4

‘Equation 7. 24:computes high scndo1 students (HSSTS) by addingncbnstruction

Worker High School Students to the product of Tota] Students Enrol]ed and

Fractlon of Schoo] Enro]]ment 1n H1gh School.

ELsrs"” (TSEtﬂ . FSEES) + cwes“ 15

‘ Equatien 7.25 computes EiementaryVStudentS~in a:]ike'manner,

HSBSR’t” HSSTS’t” tsgsPAS 12

‘SHigh'Sehoo1'Budldtng SpaCe ReqUired:(measured in sduare feet) equaIs
i”,:the number of hlgh sch001 students times Schoo] But]ding Space Per H1gh

V'.’School Student

-7."Esssnf:f,’ - estsST v sgepes .

| "Equation 7.27 computes E]eﬁenterytseh001,Buf}ding‘Space Required ina

01 -
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SBSRIH HSBSth” ¢ Esssnt”’ N XT3

- Equationv7;28 computes total School Building Space Required.

sescn*"*’ " AMAXT (o.,sasn""' sest) 1.9

'.Equation'l 291computeslthe number of square feet of school building space
'that 1s required to be constructed between time t and time t+l (SBSCR) by
'subtracting the ex1st1ng school building space in the community at time t
5(SBS) from school building space required at time . The AMAXl function, .

'again, prevents demolition

“sroch ™! - saseRGHT ¢ yosps T 130

School Facility Development Costs*equals the amount. of construction

.;required (SBSCR) times the Unit Costs of School Building Space (measured

-~ in dollars per square foot)

sooctt”’ SFDC‘t‘tH*O’Z [ . X

School Other Development Costs (furnishings park1ng. paving, landscaping)
"’f1is computed by multiplylﬂg a constant (which can be varied by the model

‘user) times SFDC

sTvc"?'t” . srocH M gopete o g
School Total Development Costs fs the sum of SFOC and SODC.
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Csieh T st Bl g oo 7.33

- Equationﬁ7.33;computesASchooT'Land'Costs.'

scct""” srvc‘ 14 suck w1 o R 7.3

o Equation 7 34 computes tota] schoo] cap1ta1 costs (SCC) for Commun1ty i

.between time t and time t+ by summlng deve]opment costs and land costs.

3i>‘ Compute Streets Cap]tal Costs

To compute Streets Cap1ta1 Costs (STCC), the mode] utilizes the |

computed change 1n housing requlrements and steps through several cate-

:_gorles of street costs

Msuzrz" 1 (csr-mz*t 1 MSLPSF)

- + (cm-'mzt t” * MSLPMF) . (CMHR’t”t” * MSLPMH) 7.35

First the mode] computes the amount of m1nor streets (measured in 11near

.h‘;feet) that requ1re construction. Th1s ca]culation is done in two ‘steps
‘2'[f ;by first comput1ng res1dentia11yArelated contruction requirements and

‘”in»then der1v1ng non- res1dent1a11y-re]ated construction requ1rements.

*Equat1on-7 35 says that Minor Street Length Res1dentia11y Re]ated Requlre-

i ments equa]s the quantlty Change in Single-Famlly Houses Requ1red times
i}lfffMtnor Street Length Per Slng]e-Famin House (measured 1n linear feet per
) ';fhouse) p]us the quant1ty Change in Mu1t1-Fam11y Houses Requlred times

- Minor Street Length Per Mu1t1-Fami]y House plus the quantity Change in .

| Mobi]e Homes Requ1red times M1nor Street Length Per Mob11e Home.
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Equatlon 7 36 adds a 10 percent increment (for non-res1dent1a1]y—related
m1nor streets) to compute tota] Minor Street Length Construct1on Requ1red
Next, the same type of computation (equations 7.37 through 7. 40) is

performed for collector streets and arterial streets

o CLRRR%’#, - (CSFHRf"tf" '*, ,'CL_PSF') -

(oMrHRE ST % cuawp) + (cuRDET * e 7037
csLeRb T . CLRRKE"-‘” _"f 7% T 7.3

- -ALRRRf'-‘t’f’ - (csrmz’t ’-” * ALPSF)

(cnrmz‘t 1 ALP\AF) + (CMHR“' 1 . ALPMH) 7.59

+

L AsLeRb T A_mef?"-’_ N R T

‘}Next,‘deveTopment costs'forfeach}type:of'street,are,compOted. |

Msvc’t el MSLCR’t T+ ucns e e

- Equation 7 41 computes Minor Street Deve]opment Costs by mu1t1p1y1ng
l-'nM1nor Street Length Constructlon Requ1red by Un1t Costs Mlnor Streets v

| '”(in dol]ars per Tinear foot)

e ’vaéf’#'f-* CS_LCKE’-#'- *uco . 1.2
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Anvc”” ASLCRtt”’*UCAR e 7.43

f,Equations'7.42 anol7.431perform:a Tike computation for collectors end ,

arterials.

~stroct 1 . usoct T 4 copcth +'Anvcf"¢”' R

Equation 7.44'computes}tdtal»street'development costs (STTDC) by summing

* the three development costs. - .

stch g B 07 7.45

’.'Equation-7.45pcomputeS'Street"Land Costs .to be 7 percent:of development

costs.

srcct t” srmct ‘*’. + snc‘ ‘—*’ o  7.48

: Equation 7. 46 computes tota] street capital costs (STCC) by addlng

o deve]opment costs and land costs

- Since operat1ng/maintenance costs for streets depend upon: the over-

. all street mlleage in the community, the. mode], as-a f1na1 step, provides
'that 1nformat10n even though actua] operat1ng/ma1ntenance costs are

‘\ computed in another sector. '

MSL't” SMSL +MSLcrzt ‘t*’ S e

FfMinor Street Length in Community 1 at time 1+ equals Minor Street Length
at time t p]us M1nor Street Length Construct1on Requ1red between t1me t

5andgt1me t+1.

- 105




~ B ot aerentettl o
e VCSL‘L-PCSLCRf._’ S | 7.45
R B e v e T
S AR e AR ’ASL.CR’.‘E"’ S 7.9

'Equationsf7.48 andb7r49.perform‘the like computation for collectors and

~arterials.

ff?;*_ I '4.‘ 'Compute Utility Capital Costs

B Utility Capital Costs comprises four categories ' gas and electric,
a“water faCilities, storm drainage, and sanitary sewerage Sincevgas and
o electric distribution‘lines,-water.distribution lines, and sewer.collector .

: lines'tYpically follow streetupatterns,‘these costsiare computed in a

“ ' manner similar to that used to compute'street'costsl Treatment plant

Y

‘facilities are then computed as7a constant proportion.of:distrihution costs.

.GERkvcf'W (cs:-'mzt w1 ucoesﬂ

: L&."gi .

3¢

e (curmzt 1 % yeoENF) + (CMHRt 21 ' UCGEMHl 7.50

"Equation 7 50 computes re51dentially related gas and electric development
) costs (GERRDC) by adding three quantitites.a (1) Change in. Single Family
4 7,,Houses Required times Unit Costs Gas and Electric Single Family (measured
_dn dollars per house), (2) Change in Multi Family Houses Requ1red times :

‘ff;:Unit Costs Gas and Electric Multi Family, and, (3) Change in Mobile Homes ‘

"t

' Required times Unit Costs Gas and Electric Mobile Homes

wrmwc‘ **’ (CSFHR""*’ * ucwr-sr;

i

» e
i

o e (CMFHR" GO uchMF) ; (cumzt GRS UCUPMH) 7.51
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i~'the reSIdential]y reIated costs..

- sorrocH 1 (cspun* w1 4 ucsvsr)

e s (CMFHRt Y * ucsosr) ; (CMHRt 2 ucvaH) 7.52

ssmzvc* 1 (csmz* ’t*’ *. ucsssn

4 (cmr-mzt o1 UCSSMF) + (CMmzt 241 *ucssuﬂ) ©7.53

' _Equations 7 51, 7 52 and' 7. 53 perform the same computat1on for the water
,'distributlon network, the storm. dra1nage col]ectlon network, and the sani-

~ tary sewage co]lect1on network

'Rauvcf't*’ =sGEkRDCf't*l'+'wFRRqu't+1"

.+‘svnnvcfit*’»+;SSRvaf"*’ o '_,,,_ 1.4

'vKuation 7.54 computes the tota] Re51dent1a11y Re]ated Uti]ity Deve]op-

- ment. Costs by addlng the’ four components

Next,’ d1str1but10n and col]ector costs for trunks and 1nterceptors

',(called non—reSIdent1a]ly-related costs) are estlmated by 1ncrement1ng

I S

GENRRCf’¢}1<? Rgﬂva*tf" 0.2 . 1.55

*

o wNereH T L prioct T 2 905 S 1se
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<. chf»t*' GENRRC’t 1 +wr-mzkct t”’

e IR ; o
T svmzzzct 41 +$SNRRC’t o | 7.59
' Equation 7. 59 computes totai Non—Residentialiy Re]ated Utility Develop-
7' ment. Costs by adding the four components computed by equations 7 55
h through 7. 58. o
e uroct tl - RRUDC + NRRUDC S 7.0
Tota]'distribution’and coilector network development costs (UTFDC) equals
the sum of the residentially related and the non4residentia]1y related
development costs. " | | o |
':' Next, the model computes utility system-wide costs which 1nc1ude
: pumping stations, treatment plants, storage fac1lit1es, water wells, and
’ ~long distance transm1551on power lines.Y Th1$ computation is accomplished
';;ﬁ;ﬁﬁty o by adding a sizable 1ncrement ‘to UTFDC. '
GE_Sch’t A+ unfvc’t 41 % o, 3 R W'Y
z Gas and Electric System-WIde Deveiopment ‘Costs equa]s Utility Faciiity
':'-Development Costs times 0. 33 ' ' ’ '
wr-swvct 41 urrvc‘ ‘*’ * 9. 09 oo T
: | ssswvc" *” urrvc‘ 1 g, 44 o e
. vKuations 7.62 and 1,63 compute‘syStem-wide costs for water facilities
A "andfsanitary sewerage. . | | '

108




*

as

.'i.l'.';‘|§4‘ -l;",‘ ,'."'

-uswocf't*' GESWDC’t 1, wr-‘swvc*t 1, ssswvc’t 141 7.4

f»Equatlon 7.64 computes total Util1ty System-w1de Development COsts by

summing the three components. (Storm_drainage has no system-w1de costs.)

-urccf*'t*' um)ct 1 i uswvc" 1 | 7.8

- Total Utllity Capital Costs (UTCC) equals distr1but1on and collector

: network costs plus system-wide costs.

5. Compute Servlce Facility*Costs

.Service Fac1l1ty Costs 1ncludes f1ve categor1es Tlibrary, health

care, government adm1nistrat1on, f1re, and police S1nce these costs

~are much less sens1t1ve to commun1ty development patterns (high dens1ty
o versus urban sprawl), they are computed in & much simpler, aggregated

‘manner

';.Equationgl.oo“computes‘communityfpopulationpgrOWth (COMPG)‘forACommunity
ﬂh 1 between tlme‘ttl and time'tbe suotraCtlng community total. populatlonl
‘v.(COMTP) at time t (whlch was earlier set equal to Community Re51dent '
i_vPopulatlon plus Community Construction WOrker Population) from COMTP at v

:’-,ft1me t+l

mec't t” ‘coupot “"" . PCLBCC o 1er

Library_capital costs (LIBCC) equals COMPG'ttmes per capita library
| 09




) - ~ capital costs (PCLBCC) , which is measured in dollars per person.

1,, B B Hccc‘t e 'conpe't 1+ poyece i_‘ ‘7.63 .‘

) "_Gnnvccf'if'.%:COMPG4f‘*7,* PcGAcc‘, jt'" '” N T
':.FIRECCt ‘*? conpot 21 : PeFcc R

PO R nOLcct ‘f” COMPGt w1 4 Pcvoc th:i h | ivh" A'~2 o

’Equat1ons 7 68 through 7. 71 perform the same computation for health care,

government adm1nistrat1on, f1re, and po]ice -

o . surch T . ?OLccf'¢*’.+'f1RECCf*¢*’;+ ovhpect 1T

) f;+'Hccc‘?'t*" s LIBC&&*” | IR, B 7
e ~Total Serv1ce Fac111ty Development Costs equals the sum of the f1ve s
'~§§2§3;'i - “components i | |
PFLCt 1 svr—vct 1y 'o o6 7.73
g ,Po]ice/Fire Land“Costs eqnals-SVFDC times;0,0SQ o
'oPFL_cf’.t”!?fsvrvcf"t”_* ‘o_'.oe > e 7.74
, _Other Public Fac1]1ty Land Costs equals SVFDC times 0. 06.. (Fire stattons
) and po11ce stations have to be strateg1ca11y located and thus their land
::;.,mfa _'costs are higher. ) ' A P
-

no
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snc‘ = PFLCt o1 + omc’t 141 SR 7.75

' Serv1ce Fac1]1ty Land Costs equals PFLC p]us OPFLC.

'H',;;s; u" ”‘QH%‘

S.ERFCCE'_“' svrvc‘ 28 +SFLC o B 7.76

Total Service‘FaeiIity‘Cépital Costs eqne15~deVe]opment‘c05ts plus land '

costs.

.6. Compute So]1d Waste Co]lect1on and Disposal Cap1ta1 Costs

Sol1d wastes are assumed to be collected by garbage trucks and dis-

‘ posed of in san1tary land fills,

o sweoct T - ot rwesee 1

T So]1d Waste Co]lection Development Costs equa]s 1ncrementa1 community
:7Afpopu1at1on growth (COMPG) t1mes Unit Costs Sol1d Waste Co]lection

‘d(measured in dollars per person)

SwLFCt e swcvc‘ *”’ Yoo o L8

| f;Solid‘Wastés‘Land_Fi]],Costsiis4compdteddto”bed8npercentfofydevelopment__

costs.

swcc’t 241 swcvc" ’:”+swLFc R SR A O

Total Sol1d Wastes Cap1tal Costs (SWCC) equa]s development costs plus
1andf1]1 costs

1
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7. Compute_Parks,ﬁRecreat{on, and_Open Space Capital Costs

o™ s comweb T roser 7.80

o Equation 7.80 compUtes Open Spaceztand Requirements“by:multip]ying

. incremental'popu1ation'growth (COMPG)'by_OpentSpaCe Acres Per Person.

'NPLR‘?‘” . cOMPefgt_*_,’, L NPAPP SR 7.8

ruwuzt 241 COMPG‘t w1 PAPP R 7.82

'Equat1ons 7 81 and 7 82 perform the same’ computation for Neighborhood

Parks and P]aygrounds

 POSLRY? ","’ . 0gLRE %_Nuzfﬂ“,’ . PLAvu(f”tf' o 1.83

'g Equation 7. 83 computes total parks and open space land requ1rements (POSLR)'

‘rlf by summing the three components.

osvdt 4 osuzat ‘” *ucosv R R X

"‘»Open Space Deve]opment Costs equa]s Open Space Land Requirements times

o Unit Costs Open Space Development (measured 1n do11ars per acre)

umcf'ft” - 'NPLRf;"”(,* ,ucup_v. S s

PLAVDC’t ’t” PLAVLR 6141 ucpLD o T
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-Equat1ons 7 85 and 7 86 perform the same computation for . ne1ghborhood

B narks and playgrounds

POSDCt el osoc’t t*’, s NPDC’t 1, PlAVDC’t a1 1.8

"Total parks and open space deve]opment costs (POSDC) equa]s the sum of.

the three components

Poswf"‘f' - postRE P e gcpost 7.8

" Parks andVOpen Space-Land'CostsJeQuals'Parks and'Open'SpaceuLand'Require-
| ments (acres) tlmes Unit Costs Parks and Open Space Land (do]]ars per |

g acre)

| mzosco‘t *” Poswt wl Posvc't ol R R T

y ;Equation 7 -89. computes total parks. recreat1on, and open space capital

'ft”costs (PROSCC) by add1ng land costs and deve]opment costs.

- 8. Compute Schoo]s 0perat1ng and Malntenance Costs o

e : Schoo] 0perat1ng and Maintenance Costs comprises genera] services '

"fcosts and busing costs

BUSPUP’t” (ELsrst*’ ¢ PESB) + (HSSTSt” * PHSB) 190

_C-JiEquat1on 7 90 computes the number of students bused (BUSPUP) by (1) multi- -
'{7_”p1y1ng the number of elementary students (ELSTS) tlmes the proportion of
'-‘elementary_students bused (PSEB), (2) multiplying the number of high
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'school students (HSSTS) tlmes the proportion of h1gh school students
_hused (PHSB), and (3) summlng the two products -

| 33"“-"’?' BUSPUP‘” *pEC 19
, i;_,, H G {’ o |

R Bus1ng 0perat1ng/Ma1ntenance Costs (BUSOMC) equals the number of pup1ls
'bused (BUSPUP) times the per pup1l buS1ng costs (PPBC)

osbncf”v . Tsef.f’f,* PPSC. .92

'Educational,generai serviCe opérating/maﬁntenance costs (GSOMC).equaISj

the total students enrolied (TSE) times.thezper pupil serVice.COSts'(PPsc).

,soucfé” - esouc'? + musouct*’ 193

| quuation 7. 93 computes tota] schoo] operatwng/maintenance costs (SOMC) by

‘ :addIng serv1ce and busing costs

o 'ComputetStreets Operatingfand'Maintenance Costs - -

Msonc"” r “’*uuns R XY

':ﬂ j_ Equation 7 94 computes operating/maintenance costs for mtnor streets
o (MSOMC) by mu]tiplying the total length of mwnor streets (MSL) by the L
: unit maintenance costs for minor streets (UMMS), measured 1n dol]ars per

...;:flinear foot, , 5

- conc"" L’t” "‘UMCS | e

‘14




S

S el

-

AOMc‘*" L't”*UMAS L 7.96

' Equations 7. 95 and 7 96 perform the same. computation for collectors and

arteria]s

stouc’! < wsouc! comcf’-’ AOMC’t” 7.97

:~Equation 7. 97 computes total street operat1ng/maintenance costs (STOMC)

"by summing the three categor1es

*10; Compute Pub11c Serv1ces 0perat1ng and Maintenance Costs

| Pub11c services include recreat1on, library, hea]th care, general

administrat1on, f1re, and po]ice

noucf*’ . compf'f’ e 7.98

”Equation'7 98 computes recreation Operating/maintenance costs (ROMC) by
'multip1y1ng total commun1ty popu]ation (COMTP) times recreation operat1ng/ K

- ma1ntenance costs per cap1ta (PCROMC) |

Fomcf”- cOMTPf"* PCFOMC o 0
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Cpouc < courrt T pcPoue - 7.03

'vEquations'7.99»thtOugh'7;]QS perfOrm the same oomputation—fok 11brary;

health'care,'general édmioistration;'fire,‘and po]ice.

- psouct'T - ’ Romc“'*’ + LOMC't” - Hcouc’c”

s GAOMC‘t” ; Famc't*’ ; POMC’t” S 7.104

. Tota] publ1c services operat1ng/ma1ntenance costs (PSOMC) equa]s the sum

'of the six categor1es

1. Compute Utilities Ooefating an& Maintehahce'Costs

Uti]1ties compr1se so]1d waste, gas and electric, water supply,

and sanltary sewerage

swouc“-*' comvt*’*uomcsw | o 1aes

"Sol1d Waste 0perat1ng/Ma1ntenance Costs equals tota] community population

« "i:(COMTP) t1mes un1t costs (UOMCSW). measured in do]lars per person

..c;tomcff";'c;OMT?f*’ff UOMCGE_ IR 7.106

o usouc®! - comrp® twomews . 7.107 -

o ssouct! < courpt! twomess . 7.108

o ]]5.'




“ _UTOM?’ - smmg% ;q'eQMcf‘,? + q;goycf" + ssomf",} 109

:Equat1ons 7. ]06 through 7 108 perform the same computation for gas and.
electr1c, water supply, and san1tary sewerage. Equatlon 7 109 determines

tota] ut111t1es operat1ng/ma1ntenance costs by addlng the four components

FaLd
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-a'batch mode.

“'both success in running the modei and reasonabie resuits.

o ‘Chapter 8 '
TECHNICAL DOCUMENTATION -
l\w“ fi A ' T Sy

......

CLIPS 1s a set of three FORTRAN programs (PARTl PARTZ, PART3)

: .‘which run sequentiai\y on the TAURUS timesharing system of The UniverSity

of Texas: at Austin coc 6600/6400 computer system "~ The programs are

' ;stored as. absolute binaries in 2o disk resident permanent fiie set and
- are executed by 1nvok1ng the controi command macro RCLIPS which reSides

in the same permanent fiie set.

Eariy 1n .the modei s deveiopment phase, it was decided that an
interactively run model was preferab\e to one which had to be run in the

The reasons for this choice were (1) CLIPS cou\d be

R accessed from off Site via a diai-up TAURUS port, and (2) an 1nteractive
"‘program could be designed to 1ead a user step by step through running “the

cT modei with vaiidity checks at eve y data input step that.wouid 1nsure

Makingfan

;ﬂinteractive program as. compiex as. CLIPS, fea51bie to run on a computer

"i;’system as busy 3s that of The’ Univer51ty of Texas at Austin, howevers

e

i a'.for processing

‘; for memory efficiency

quires great care in program de51gn, especiaiiy with regard to mini-

"mizing demands for system resources such as centrai memory and centrai

' ~.‘processor time

S the TAURUS time-sharing env1ronment, the memory fieid»iengthc

i required to. run a program is a*prime determinant of how 1t is scheduied

COnsequentiy, much;effort was put into optimizing CLIPS |

s



- f”iiff‘sj , It was decided ‘that CLIPS ‘could best be run as a- series of three
f»%?i[ f' sma]i programs rather'than as one large one. Simiiar field length
| Zf-;?f{tfiff reduction couid be-achieved by creation of one 1arge program in over]ay :

form, but since the modei software is stili 1n an inten51ve deveiopment-

’ stage and since maJor program exten51ons are envisioned the three parts_" '

-of- CLIPS are maintained separateiy when deve]opment work is comp]eted
R ':f however, the mode] wi]] be restructured as a set of random access over- -
.xﬁe?fy f} 1ays ca]led by one common driver program

" To further conserve central memory, it was decided that tabies of

‘vl“ results generated by the mode] (such as popuiation by COhOPt by year)

| fif wouid be stored in d1Sk fiies rather than in centrai memory. This
;'if‘?'f ,’ arrangement was. made possible by the existence of an extremely fast
.'f' | binary I/O routine 10P which was developed at the univer51ty
.“ ‘;'Z:fl Using IOP the memory vectors containing the resuits generated by -

y one 1teration of the modei are written to disk fi]es w1thout character

mf*i""'code conversion. Each type of resuit (demographic, ‘employment, etc )

s written to a separate fiie where it can. be ea511y accessed by sub-
e Fr sequent computationa] or output routines.. As a’ consequence, a minimum
of fourteen iocal disk fi]es (1nc1ud1ng program fiies) must be avai]abie ”
for CLIPS to run | The resuit fiies are created by the UT-ZD operating
system as they are specified by the PROGRAM cards beginning each segment
1 of CLIPS Fiie poSitioning is performed both by IOP under program h
""; controi and by the macro RCLIPS A disk 1/0 buffers are. set to
10018 words, an arrangement which a]iows the transfer of eight sectors
| ;,gzif;.i?:f‘, of information to or “from disk at a time. | ' | !
The net resuit of these ‘two memory conservation measures 1s that

CLIPS runs 1n a very smai] fieid 1ength, and consequentiy it can. be run
: - : 119 ' ‘




interactively even during the peak usage hours of the UT computer o
system PARTI runs 1n 170008 words, PART2 runs in 220008 words, and ‘
: PART3 runs in 224OOB words. (The suffix.g_means that-the preceding_number o
is an octal number.) ~ o "‘ | f» R | N o

' The executab]e code of CLIPS was carefuTTy written to 1nsure the

- generation of eff1c1ent obJect code for CDC 6000 series and Tater computers.

AN g]obal variables in the modeT are stored in Tabeied common and

v1rtua11y aTT of them are. initialized by data statements rather than by
rassignment»statements or by readfstatements The code is highly structured

and whenever p0551b1e has been written as a sequence of very short DO

‘ {:]oops. The machine instructions generated from one of these Toops will

fit\entirely in the high-speed access instruction-stack of a CDC machine,
| the resuTt 1s that each repetitive phase of computation is executed very |

._ quickly because the machine 1s not forced to wait for instructions to be
fetched from memory (after the stack 1s 1n1tia11y fi]Ted)

‘ After the deveTopment phase of. the mode] has been comp]eted, all

| heavily used computational subroutines in CLIPS w1li be recoded in o

'COMPASS (CDC assembTy language) and wil] be hand-optimized 10 minimize

”}operand fetches and functiona] unit confiicts This will be the final

"5>7fnstage in insuring optimaT run-time efficiency on & CDC computer.'fThe

’"'-,_1 last step will insure that in addition to being a usefu] tool CLIPS

| *_'WITT aTso be an inexpensive one to use

, Currently PART1 runs for 0 738 TM seconds, PARTZ runs for 1 851 TM i
"5,seconds ‘and PART3 runs for 2 799 ™ seconds (TM time is time a job .
,fspends uSing system hardware resources, specificaliy, the central processor;
_ ;dTSkS, and-magnetic tape equipment ) As of Januaryll,_1979,rthe max imum

cost of a twenty-year 51mu1ation run is $1 25,
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< B Future Software Developmentl wr;xi'u;allf”

f."~f5~ : " The next maJor phase of software development w1ll be’ geared

- .

**f . toward making CLIPS a more flex1ble tool for the sophisticated user:

Toward this end, three maJor extenSions of the ba51c model are planned;-‘,~
1. _The addition of a preprocessor to give a user the option -
of changing the initial values of any variables in the model
»before it is run The preprocessor will also allow ‘the user ,
e ~ ;{4" : C to vary the nature of the region S baSlC industrial mix overv
| | .time by storing:nonzero-values in a,new'employment matrix
: which'feedS'into the basic employment:subroutine These capa- -
_ ibilities will facilitate the study of alternative futures for |
; ?'J_h : , 1 a region which may be brought about by different planning
| ,strategies-and by changing patterns of 1ndustrialization
M | . B 2.jf’The addition of more flexible output routines to allow the |

‘user the option of outputting many of the intermediate variables

’ -‘!'IJ‘-."' e

' embedded in the conceptual structure of CLIPS ThlS change |

ST
-

"w1ll allow the user to explore the disaggregated components
| "Jg-of impacts upon a region or a community. Multivariate plotting
"froutines will also be 1ncorporated to allow v1sual examination
- : of the interrelationships among groups of variables _
n'[3,i'tAlternat1ve versions of the key predictive subroutines in
| 'iCLIPS will be written to conform to different theoretical '
i:iformulations than those embodied in the standard version of
S JCLIPS. “The sophisticated‘user will_be given_the option,of'_f7‘5
i_:tﬁea'; :':‘f‘); : fvé'specifving»thatfany“or'all‘6f:these_rdutines_will4be usedwfor:'_r '

‘computation rather than the'CLIPS‘routines'When the model is -
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run.‘ This optioh'w111 gire the'researcher'or planner the
bi]ity, in effect, to configure the mode] to the theoret1caf
framework which he feels is most valid for projecting the '
future of the, region that he is study1ng
The bulk of future work on CLIPS however, w111 be basic research,
'not software development.. A prOJect1ve mode] can be no better than its
}conceptua] underp1nn1ngs, therefore, most future work will be d1rected
- “toward gain1ng more . 1n519ht into the work1ngs of a reg1ona1 socioeconomic
»Asystem ‘and translat1ng these 1nsights 1nto mathematwca1 equat1ons which

_more accurate]y model-the comp]ex phenomena of human soc1ety
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©C. Loca] Disk File Usage w;j'

: CLIPS uses the fo}low1ng 1oca1 dlsh f11es

" The mode]

1. RCLIPS - The contro] command macro which reads all needed
files from permanent storage and controTs execution of the
“1 model , | _. -
”2.;1 BIN1 - The absolute binary generated from the FORTRAN program
B PARTI which does_regiona)-demographtc and,econom1c project1ons
13. .BINZ - The absolute‘binary—generateddfrom thedFORTRAN program _
: PART2 which a11ocates reg1ona1 populat1on to communit1es and |
'then generates commun1ty reports for se]ected commun1t1es
4. BIN3 - The abso]ute b1nary generated from the FORTRAN program
, ’PART3 which is-the hardfcopy reportlprinter :
Results generated by .BIN1: | 8
o 5. 'yTAPEZ - Reg1ona1 popu]ation project1ons by cohort by year
'6;“mETAPE3 - Reg1ona1 emp]oyment proJect1ons by 1ndustry group . (or
d business type) by year | | |
.,7;:;'TAPE4 - Length of s1mulat1on run followed by construction '

‘ ,,proaect manpower requirements by year

- Resutts generated by BINZ

’8;;'ETAPE5 - Table of progected commun1ty populations by year
-;“19.;._TAPE6 to TAPE(n) - Each of these f11es contalns a report of

capital and operating and maintenance costs for one commun1ty

by year
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R 5 Model Initiaiization o

To initiaiize the regional modeT, the foliow1ng information must be

1.

2.

p]aced in the appropriatp data statements within PART1:

FIVEYR - The base year. regionai population by five-year age

i groups for both - the resident p0pu1ation and the construction
'fworker population (which is 1n1tialized to zeros)
.'ACOHORTS - The regional popuiation by seven aggregated age
§ groups
.vaUR - The nationai unemployment rate .
.;'BE - The base year basic empioyment by 1ndustry type
1 TJOBS - The base year tota] number of JObS
. RNFAM --The number of famiiies iiv1ng in the region during the

base year ‘

.;‘BBR - ‘Age- speCific birth rates
.'[DR Age specific death rates

CWFM - The fraction of construction workers bringing their
famiiies : - | ' |
CHPF - The number of children per construction worker famiiy

.CHMULT - The fraction of chi]dren in each age group per con-

"struction worker chiid

_ADMULT - The fraction of adults in each cohort per construction

) f; worker family

NEWEMP - A matrix of new basic empioyment by 1ndustry group by .

. year which al]ows new: 1ndustria1 empToyment in the region -

T ﬁ!during the 51mu1ation period | '
1
1970-1980

GR7080 - The growth rates of the ba51c industry groups from

| 1:24,}'"»




15.

16.

R

18.

| GR8090 - The basic. 1ndustry growth rates from 1981-1990
:AGEMP - Agricultural employment for 1970, 1980, and 1990

MINEMP - M1n1ng and mlneral extract1on employment for 1970,,

]980, and 1990

oA B - - The Tntercept and slope vectors for the regress1on-

Aderived equat1ons for household serving 1ndustry employment in

HSEMP

- 19.

20.
Zl{

22,

o4,

.
.
t’,é?}f“
=y
29,
30,

31,
32,

A,B - The 1ntercept and slope for the regress1on der1ved equa-

't1on for construct1on employment in CONEMP
PCTPS - The percentage of students attend1ng publ1c schools
PSC - The percentage of college students attendlng state

colleges

-NGR - The natlonal growth rate for h1gher education

23.

BO Bl - The intercept and slope for the regress1on-der1ved

) equat1on for publ1c school employment in SCHEMP

BZ B3,B4 - The: intercept and slopes for the state college

_employment equat1on in SCHEMP .

SPRN - Age Spec1f1c part1c1pation rates for nursery school .

SPRK - Part1c1pation rates for kindergarten '

.vSPRE - Part1c1pat1on rates for elementary school
,SPRN - Part1c1pat1on rates for high school
~ SPRC - . Participation rates for college "f, o

\,A B‘h-The-intercept and slope vectors for the regreSSion—>

der1ved equat1ons for business serving employment in BSEMP

‘UTET - Vector of utllity employment by total emplqyment
LFPR --Age-specific;labor force partlcipat1on rates
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CWLFPR ~ Age spec1f1c 1abor force part1c1pation rates for

- R  _construction worker dependents _
‘;i,E;f‘f '-f o ‘34, JPW - Number of JObS per worker-
- 135. 'A B - The intercept and s]ope for the regress1on der1ved equa-
| i tion for migration 1n_MIGRATE
36, OMRf- Age-specific outmigration ratesv
37, IMFR - Age- specific: inmigrat1on rate factors |
oL . In additlon to these, a few constant mu]tip]iers embedded in the -

code may have to be changed depending upon the nature_of the reg1on

being simulated.

4

b

ie

» .
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-/ N v E. _Components of the Model )

o 3 f' El.; RCLIPS: Contr01 Command Macro

f;i;é%?fa:_ 'i: RCLIPS is a control command macro which was defined us1ng the
B DEFCCM processor on the ut 6600/6400 computer system (figure 4)
E 1s read from a permanent file set and is executed by typ1ng RCLIPS in
RS - response to a CC on the termina] -The macro does the fo]]ow1ng th1ngs
| é:falv;:‘r:_ _' i]‘- ‘It looks for the keyword AGAIN after its name to determ1ne if
:‘lfiral'. . d,: _the«model has been prevjous]y,run durlng the current terminal
~ ‘trsessfon;'elf so, step 2 is,skipped.u:. | -
2. vThe binary'abSOIute-program fties'BINl BIN2, and BIN3 are
S d ia read from the: appropriate permanent file set. | |
- ;ff‘f"‘j . 3, - BINI is executed -
‘ ;’_: . :4f '-BIN2 is executed.

. ‘hff S -5, f;BIN3 is executed .
| 6,;' If an OUTPUT f11e has been created by BIN3 it is pr1nted

7. ;‘AII data files are returned

o 8.."BIN1 BIN2, and BIN3 are rewound
:;';EZA PARTl. Reg1ona1 Economic and Demographic Mode]

'=7fPART1 1s a reg1ona1 economlc ‘and demographic proaection system

'.i(figure 5) Global variabTe in1t1a1izat10n is performed and then the |

}"»5main processing loop (of subroutine calls) is entered._ After process1ng

“"eﬂeis comp]eted routlnes are ca]led to d1sp1ay summary 1nformat1on tables
on the user S term1na1 The fo]lowing subrout1nes are cal]ed by PART1:

‘ 1 INITRUN pr1nts the in1t1a1 message on the user (3 termina1

127

{ég, ?‘fe;”;h'{ and then al]ows the,uservto set the lengthiof the s1mu1ationt-

e




F1gure 4

RCLIPS: | CONTROL COMMAND MACRO TO RUN SIMULATION PROGRAMS

Is this '
the first run
'_of session?

NO

Read BINY, BIN2,
and BIN3 from
. - permanent file set’

" Execute BINI

. Execute BIN2

£xecute BIN3

Print OUTPUT file.

~ Return data files:

y

Rewind program files

. Note: ~BINV, BINZ, and BlN3 are the
. absolute b1nary equivalents of the
FORTRAN programs PARTY, PARTZ. and -

PART3
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f_ffigure 5

< . Start ) ’ . . W

l ) ) Infttalize I

r Call INITRUN
(set length of simulation)

- l Call IMPACT J

S
‘ r *. Call BIRTH J\
[ -€a)} GROWTH J L

r can BiRrH J‘

. : r c;n pEATH : ,
1:;r7  u"fmm,ij_J L i'-f ) ”ﬂ»_f‘

[’ | Catl OEATH - ' I
[ cavporlar I‘ o

| r | C.ln.cuocm ' J

[fon clghgth'of simulation> ﬁl .

f.or resident
population. -

1T

T

|

" /- Project

- to disk
cfile .

Y.

. Project .
under way?

construction

]f ‘ “for project .
4 worker population '

T

" Cal) PORLAT

: 1o CONSTRT 4n .
L - PART2 : I

1 (population tadte to TTY) [¢ -

i ’ calh eAsic

|

[ Tl msene l

1§

~ PROGRAM PART1: REGIONAL DEMOGRAPHIC AND ECONOMIC PROJECTIONS -

——

I -7 call CONEMP I

|

[ . caTi scHemp l

1 .

I' o Call LABFOR ]

o Call MIGRATE
{for resident population)

' l <. CaM) pOPUPD }-

r ‘cavi ] SAVH.FO' J—
- END DO . ; J

€31} POPOUT

- Catl ECOOUT -

table to TTY) -

129°

(summary employment . g

l . call BSEWP J;

| " icatl SIMENP - J




IMPACT - allows the»userhtoidefine a71arge construction project

planned for the reg1on by 1nputting 1ts start1ng date, length
and manpower requ1rements In add1t1on, a constant permanent

0perat1ng staff for the constructed fac111ty may be input.

- BIRTH applres age- spec1fic birth rates to the populatlon cohorts

- to determlne the- number of 11ve b1rths for a g1ven year It

1s used separately for both the resident and construction worker

'populat1ons

GROWTH computes the number of peop1e 1n a cohort aging into

~ the next o]der cohort. It also is used for both the res1dent

and construct1on worker popu]at1ons

DEATH uses age-spec1fic death rates to'COmpute the number of

deaths.in each'cohort. It is used separately for both the

res1dent and construct1on .worker populations.

© POPLAT performs an 1ntermed1ate revision of the res1dent popu-

1at1on based on b1rths, growth and deaths - When invoked for

-the construct1on worker popu]at1on migration is also 1nc1uded

' cw determ1nes the number of new construct1on workers requ1red

'aﬁ'if the def1ned proaect is under way. It writes thls number

”to TAPE4 _ _ _ ,

o CWDEMO sets a flag and then calls the demographic routines to

o update the construct1on populat1on 1f the proaect is under way ‘
h-zand there are nonlocal construct1on workers on S1te Before -

s o','calling}POPLAT, CWDEMO_calls CHMIG to:mjgrate'construction~,,‘

worker families in (or oUt:at thehcompletion of the project).

130




CNMIG computes the number of new. construction migrants by age
group based on required new workers, worker family size, and
ratio multipliers of the number 0f people in an age group per' |
construction worker famjly Invthe waning years of the project,
the number of migrants is negative, resulting'in-out-migration.

BASIC projects-employment in basic industry groups using industry-

'spec1f1c growth rates. for the periods l970 1980 and 1981- l990

Agricultural and mining employment are ‘interpolated by GTABL
from their proaected l970. l980, and 1990 values. New employ-
ment in an 1ndustry group is taken 1nto account by a new

employment matrix whose nonzero values in a given year are

added to existing employment f0r the-corresponding industry

groups. After the defined construction project is completed,

jits permanent operating employment is con51dered to be basic
,,and is added to mining employment |

‘-HSEMP proaects household serving employment by type as a

regreSSion-derived linear function of - population

.CONEMP projects residential construction employment as. a

: regre551on derived linear function of the change 1n the

'ffnumber of households in the region. If the proaect is under

1<,way, project manpower requirements are. also added

10,
CEFES - .
12.
R )
o o
|

‘{§gﬂgﬂg_proaectsbschool employment. First the number of students
is computedwusing age-specific school participation rates, then_
;'f;public school employment 1s calculated as ‘a Tinear function of
the number ofpstudents‘ Next state college employment (if any)

s computed‘as a:function of thevnumber of students and the
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" national higher education growth rate; School employment ‘s

d A_the sum of these two quant1t1es

s,
16,

7.

BSEMP proaects buslness serv1ng empldyment by type as a

‘regre551on derived 11near funct1on of the sum of tota] basic

and tota] househo]d serving emp1oyment Ut111ty,emp]oyment is

"1nterpolated using GTABL

'SUMEMP computes total employment in the region

_LABFOR uses age-spec1f1c 1abor force part1c1pat10n.rates to
‘compute the size of the 1abor force and to determine the local

funemp]oyment rate

‘MIGRATE determ1nes the number of mlgrants by cohort for the

| 'resident populat1on First net m1gration 1s computed as a

regress1on der1ved funct1on of the change in employment oppor-

tun1t1es_in the,reg1on. va the_m1gration is 1n-m1gration, the

o in-migrants,are assigned to cohorts on the basis of the age

18.

. structure of the national population'projected‘for that year

and each age group's propensity to migrate. If it is out-

,~m1gration, the out-migrants are’ assigned to cohorts on the
'7':,basis of the age structure of the regional population and
- ﬂf’reg1ona1 propens1t1es to m1grate.

POPUPD adds (or subtracts) m1grants from the reswdent populat1on

by age group and then computes the sizes of the aggregated

:[.fpopulat1on cohorts for dlsplay on the user s termina] Both N

‘?rthe f1ve-year cohorts and the aggregated cohorts are then written

to TAPE2
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19.

. 20.

21,

22.

ASAVEECO writes the local'unempIOyment rate, basic employment,

"j‘household serving employment, bus1ness serv1ng employment,

school employment, construction employment, and total employment '

CtoTAPE3. .. .:~N:%_ :

POPOUT readS'the.aggregate'populations by~cohort_fr0m TAPE2

'and'dlsplays them in‘tabular form by year on'the‘user's terminal.h

ECOOUT reads the employment 1nformation from TAPE3 and writes

f'aggregated bas1c, aggregated household serv1ng, aggregated
' bu51ness serv1ng, school, construct1on, and total employment
v‘by year on the user s term1nal |

GTABL 1s a funct1on called by several routines to perform

linear 1nterpolation between points in a two-d1mens1on data

- matr1x. It is. used when the relationsh1p between two variables

_cannot be expressed in functional form. (Th1s version of GTABL :

bears no resemblance to the GTABL funct1on in ‘the GASP simula- |
tion language ) | |

Communlty Impact‘Assessment

E3. PART2:

| PART2 15 the community-level 1mpact assessment system (figure 6).

' '.'1,1;

1‘ﬂGiven 1nputs of regional population by age group by year and 1ncoming
:'l_lconstruction workers, PARTZ d1str1butes the population to commun1ties
?l“-ng1thin the regIOn and then prOJects lmpacts on some selected communlties;
d’ffbased ‘on thelr changing populations. It uses the following subroutines.

POPALOC allocates the res1dent reg1onal populatlon to communi-

t1es. If a commun1ty has a predefinedﬁnegative growth rate,

S its populatiOn‘isgsét\tdfits-gr0wth»rate;times its‘previousv

' population. If its_growth'rate'isipositive, it is allocated a
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PROGRAM PARTZ: -, COMMUNLTY-LEVEL PROJECTIONS

- e .
- <vsurt }

L - Initialize 'I. b
Poputation \ ~— - -
from - _IFOR <Length of Simulation» DOI
PART] : :
e L L--—-'I READ regional population I . .
e ™ ' . : . l Call POPALOC To PART]
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| ' wetos.

" call NEEDS I—>Hr'm dmpac_ted‘toﬁns>00vl o
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S

T

.

]
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!
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. . N 1
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i
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R St

share of the change 1n reglonal populat1on accord1ng to 1ts

v;_ 44 v,! it . jfﬁ:ji R "

',relatlve size, its growth rate, and a dens1ty ceiling on its

}“yearlyvgrowth. The densjty;cei]1ngs may be varied year by year

: ’ bty T R R ‘
._to_influencebthewrelative;gromthirateS'of,the growing communities.

_CONSTRTjaITocates incomingiconstruction worker families to

selected communities WTthin,the region;:then’computes additional
school enro1]ment andrhousing needs . for'thesercdmmUnities; |
Total’ community popu]at1ons are updated at this point and are

written to TAPE5

VNEEDS'1s the driver subroutine‘for‘the housing, municipal
‘ serv1ces, and mun1c1pa1 Operat1ng and malntenance costs sub-

"models. Yearly, it ca]ls HOUSE CAPITAL, and OPMAIN for each

" impacted community'with1n the region. After doing this, NEEDS

‘ calls SAVERES to write.projeCtedlmunicipaT expenditures for each
', town to d1sk fﬂes TAPE6- TAPE(n)

~HOUSE determ1nes the number of households 1n a community, then

projects hous1ng requirements for~the year. The types of

'.1“ hous1ng demands proaected are sing]e fami]y dwe]lings mobi]e

]N; homes, and apartments, the proaect1ons are based on preference

e ratios which are different for resident populatlon and con-

n:struction population., | o

~§52115L_1s the drlver routlne for the mun1cipa] cap1ta1 expen-
: _d1tures sect1on of the model It ca]ls SCHOOL, SERVICE, UTILITY,
”-SOLID, and PARKS then 1t computes a commun1ty S tota] cap1tal

x~'costs and debt service cap1tal costs for one year
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oy
[

SCHOOL‘computethhe change‘inyschool hui]ding space required

. as.a function of the change inischool popu]ation-in a community,

Ae_If,new budeing‘space'is required. its cost is estimated on a

‘unitécost}basis; ‘Land .and facility development costs are also

- estimated,‘then.total school capital costs are computed.

7.

v,STREETS”computes'the‘changes in minof,»collector, and arterial

street footage required as. functions of changes in the types

of hous1ng 1n a commun:ty. Land and deve]opment costs are

;'computed, then summed to yield tota]_street'capitai costs.
. SERViCE computes.the'municipal capitalicost for libraries,.

“health care,=administration, fire, and police facilities as

functions of the change in community popu]at1on These are -

, summed to y1e1d total service capital costs. -
UTILITY computes water, sewer, gas, and e]ectrlcal capltal
o ;'costs as functions of the changes in types of hou51ng in a

'COmmuthy. These are summed to yleld total ut111ty capital

o COS'tS.

,;-:.11? '

_SOLID computes so]id waste disposal costs as a function of the

change ina commun1ty populat1on., |

'PARKS computes playground, open space, and ne1ghborhood parks

B cap1ta1 costs as a function of the change 1n commun1ty popu-v

| ]:latlon.

"5fj?i‘

OPMAIN is the drlver for the mun1c1pa1 operat1ng and maintenance

7g-costs section of the model It calls SCHOM, STROM. SERVROM,

and UTOM It then computes other operating and maintenance
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'_ costs as a function of popu]ation and fina]]y computes total

1.

14.

15,

16.

, .]7‘"’

8.

roperating and maintenance costs

SCHOM-computes general-schooiaoperating'and maintenance costs

and busing costs as-a function of the total e]ementary school

'and high SChool enroliments These are summed to yield total

schooi operating and maintenance costs., -

STROM computes pubiic streets operating and maintenance costs

'-as a function of the lengths of arteria], col]ector, and minor

streets in a community.,.

SERVROM computes recreation, library, hea]th-care, governmental,

'_fire,'and poiice-operating and maintenancevcosts as functions -

of community popuiation These~are.5ummed to yield total service

operating and maintenance costs.

VUTOM computes solid waste col]ection, gas and e]ectric, water

suppiy, and sanitary sewerage operating and maintenance costs

‘as functions of community popuiation These are sunnmd to yield
,totai uti]ity operating and maintenance costs. .
'SAVERES writes computed capitai and operating and‘maintenance
j_costs to a separate disk file for each town being modeied |

"POPOUTZ reads the aggregate community population proaections

from TAPES and writes them to the user 3 terminal in tabuiar’

. form.

- 18,

MONOUT reads the capitai and operating and maintenance costs

h'1<from the appropriate community fi]e and generates a year-byﬁyear

i municipal expenditures summary on the user' s terminal for each

: community.
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"'20. GTABL is a ]1near 1nterpo]ation funct1on and is described in
. the subroutine summary for PART]

E4. PART3 Report Printer

_ PART3 is. a hard—copy reportloenerator'which‘creates a line printer
file containing the fol]ow1ng.
1. Res1dent, construction worker, and tota] popu]atlon by cohort
A by year for the region | _
_ 2._ Emp]oyment by . 1ndustry (or bus1ness) group, total emp]oyment,
‘V and the loca] unemployment rate by year for the: reg1on
3; A breakdown~of populat1on by community by year.
4, Cap1ta1 and operating and maintenance costs reports by year for :

‘ se]ected commun1t1es w1th1n the reg1on.
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© . Appendix A
e SAMPLE CLIPS SESSION ILLUSTRATING
i o ERROR DIAGNOSTICS

ik
A

v,
A
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oy

The fol]ow1ng samp]e run il]ustrates some of the coimmon errors

that may occur dur1ng a CLIPS session and the corresponding error

_messages,that are produced}byvthevmodel.'

Exp]anatory notes follow

‘the listing of the terminal session.

ACOMMUNITY LEVEL IMPACT PROJECTION SYSTEM - CLIPS T

; ARE YOU FAMILIAR WITH CLIPS(YES OR NO)?

‘vTHE MODEL—IS SET TO RUN. FOR 20 YEARS wnxcn

|

m’-

CURRENTLY IS ITS MAXIMUM CAPABILITY. DO YOU .
WANT THE MODEL TO RUN ‘FOR FEWER YEARS (YES A

-~ OR NO)?
L,Y

ENTER NUMBER OF YEARS AS A LEFT JUSTIFIED INTEGER‘

 BETWEEN 1 AND 20.

1YEARS'.‘

19.
lﬂo g

2 ILLEGAL CHARACTER IN DATA.

A RETYPE THE INPUT LIST VALUES;
g - - |

.. NOW, 16 YOU. WISH, YOU MAY DESCRiBE'A'LARGE

. - AND DEMOGRAPHIC TRENDS OF YOUR AREA. '

CONSTRUCTION PROJECT PLANNED FOR YOUR REGION. IF -
YOU DO SO, THE MODEL WILL TAKE THE EFFECTS OF THE
PROJECT INTO ACCOUNT WHEN PROJECTING THE ECONOMIC
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)

..
2
i

(2)

f_ (3)

59

DO ¥OU WISH TO‘DESCRIBE A PROJECT (YES OR NO)? .
Yy | - |

ENTER THE STARTING YEAR AS A LEFT JUSTIFIED INTEGER

- BETWEEN 1978 AND THE LAST YEAR OF THE SIMULATION
(1999 1s THE DEFAULT LAST YEAR) .

YEAR:
1797

"/// ERROR YEAR IS NOT BETWEEN 197ﬂ AND l99ﬂ ///

ENTER THE STARTING YEAR AS A LEFT JUSTIFIED INTEGER -

BETWEEN 1970 AND THE LAST YEAR OF THE SIMULATION
'(199ﬂ IS THE DEFAULT LAST YEAR).

YEAR: -
1979

ENTER THE LENGTH OF THE PROJECT IN YEARS AS A
LEFT JUSTIFIED INTEGER BETWEEN 1 AND 10.

LENGTH"
5. '

// ILLEGAL CHARACTER IN DATA. . -
/7 RETYPE THE INPUT LIST VALUES.T

/// ERROR-PROJECT LENGTH IS NOT BETWEEN 1 AND lﬂ ///

'-.ENTER THE LENGTH OF THE PROJECT IN YEARS AS A
. "LEFT JUSTIFIED INTEGER BETWEEN 1 AND lﬂ. o

~ JALENGTH

E‘:NOW ENTER THE PROJECT MANPOWER REQUIREMENTS YEAR o

- BY YEAR WHEN PROMPTED BY THE PROGRAM.--

. YEAR 1:
. YEAR 2:
o788
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a YEAR 3:
EER f‘?”:‘k;'_ .. e Bﬂﬂ . - ‘.
; --‘—'.." . _‘ o YEAR4: . o f’f‘ve'.‘ N IR R
- YEAR 5; -
.- (8)  4p0.25 | | |
| ":PERMANENT OPERATING STAFF REQUIRED' -
300 | .

S HPROJECT MANPOWER REQUIREMENTS.

‘ " YEAR 1: . 170.00 T o
YEAR 2: - 700.80 - ) | P
YEAR 3:  800.680 - 3 -

YEAR 4:  800.00
 YEAR 5" 400.25

OPERATING STAFF: 300.00
~ ARE THESE CORRECT (YES OR NO)?
' NOW ENTER THE PROJECT MANPOWER REQUIREMENTS YEAR
| ~ BY YEAR WHEN PROMPTED BY THE PROGRAM..
wEE - ymarr
- o 176
. YEAR 2:
- _‘_‘.7ﬂﬂ
':f;f.YEAR'31; |

’_f8ﬂﬂ S

'f -YEAR 4:

Boe

. YEAR Sfﬂv
408

; PERMANENT OPERATING STAFF REQUIRED'
"r3lﬂ '
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"TngjS

®

~ OPERATING STAFF:

(7)

PROJECT MANPOWER REQUIREMENTS';

YEAR 1: = 170.08"
YEAR 2:  700.08

YEAR 3: - 800.00

YEAR 4:  889.00 =
YEAR 5: . 400.00

3El ﬂﬂ

ARE THESE CORRECT (YES OR NO)?

Y

REGIONAL POPULATION:

YEAR

1970
1971

1971

1972

1973
1974
1975

1976
1977
1977

CHLD

1.54E+04
1.54E+04

1.54E+84
1.51E+64

1.42E+94
"1.39E+04
1.39E+04
1.38E+84.

1.34E+04
1.34E+404

T.A.

7.70E+83

8.11E+@3

"7.82E+83
7.67E+83 -
7.63E+03
7.44E+03.
7.12E+83
7.12E+83

.'Y;A.

3.27E403. -

4 }
4.19E+83

“4.77E+83

4.99E+03

5.30E+03 .
5.79E+83
5.73E +03

5. 73E+ﬂ3

WAITING FOR INPUT, FL=17108.

BUSINESS HOUSEHOLD SCHOOLS

 P.A.

1.17E+04

1.23E+04.

1.25E+04
1.25E+04

1.29E+04
1.35E+04

1.39E+64
?
1.42E+04

1.44E+04
1.46E+B4

1.54E+04

1978 1.29E404° 6.73E+83  5.54E403
1979 1.26E+B4 6.41E+83. 5.39E+D3
1988 1.29E+94 6.33E+03 5.48E403

"f}aIT RETURN KEY 70, CONTINUE
bj“SEMBLOYMENT'BY‘INDUSTRY sznz‘
©YEAR © BASIC
T - SERVING SERVING
1971 C‘4788." s
- USER ABORT.‘ o
. CC' R
lo o
ACCOUNT-RUN LN-MIN LN-COST |
EYAV346-385 - 9  $0.84 18.371

Y i g e et by ot ens

M. A."

1. 76E+ﬂ4_

1.72E+64

1.67E+04

1.61E+04

1.56E+04

1.52E+084

- 1.48E+04
1.43E+84

1.38E+D4
1.34E+04

‘1.31E+84

CON-

PM-SEC TM-COST. .
$0.66

.Sji47w

CON- .  TOTAL
'STRUCTION |

gD
1.50E+04
1.50E+84

1.49E+04

1.47E+04
1.45E+04
1.43E+04

1.41E+04

'1.38E+84

1.35E+04
'1.32E+84

1.29E+64

L

. TOTAL

6.96E+04

7. 21E+04

7.21E+84
7.84E+94

6.99E+84

7.02E+04

6.99E+8/
6.86E+81

6.69E+0!
6.56E+0.
6.61E+0
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The user enters a dec1ma1 po1nt after the number 10‘ Any illegal

‘h character in the user 's input w111 produce th1s error message.

_ The user enters 1797 instead of 1979 The mode] w111 not allow

a proaect to be defined wh1ch beg1ns before or after the years

:fof the simu]atlon run.
f?‘The user enters a dec1ma1 point after the number 5

»The project be1ng deflned cannot last 1onger than 10 years

Because of the way in which the- model uses the manpower requlre- .

;_ments 1n its computatlons, numbers with fractiona] parts can be
.;input w1thout receiving an error message Therefore, the user
’v,must take respons1b1lity for detect1ng and correctlng errors of '

';f this type during the subsequent ver1f1cat10n stage of the proaect

definition.

- Nofse in the te]ephone 1ine connect1ng the user s termina1 to
}.the computer has caused the system to pause while disp]ay1ng

' 1nformation on’ the termina] ’ By str1k1ng the RETURN key on the
i :terminal, the user causes output to resume | Th1s method of re-}-
'aljsuming the output, however. has the potential]y undesxrab\e side
'.hieffect of caus1ng the system not to pause before d1sp1ay1ng the b
” r:next output table on the terminal '

. _~Aga1n, line noise causes the terminal d1sp1ay to stop 1This

":~t1me the user handles the problem by typ1ng CONTROL BELL ? then

-‘str1k1ng the RETURN key. This act1on asks. the system for current
‘f'llaob-status 1nformation which is not real\y desired at th1s po1nt
~ but does restart the d1sp1ay This' method w111 allow the output '

| dlsplay to pause after the current tab]e is printed.
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The5user decides not ‘to continue-this,model run. He‘types

. CONTROL-BELL'S (RETURN)-then CONTROL#BELL a (RETURN) to'teTT thé

}isystem to stop output to hTS term1na] and then to abort th1s run '
o of the model. Following these commands, he Togs out by typ1ng
: ‘CUNTROL BELL To (RETURN) If he. had wished to continue th1s

' term1na1 session he would have 1ssued the command KEEP BIN1

° fBIN2 BIN3 RCLIPS (RETURN) in response to the next "CC." appearing 7

'_:on his termInaT, in response to foTTow1ng “CC " he ‘then would

.]fhave typed RCLIPS AGAIN (RETURN) to run the mode] again from

i the beginning.
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SAMPLE CLIPS DETAIL REPORT FOR A

_ FIVE-YEAR BASELINE RUN
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 REGIONAL' POPULATION 1970 §

AGE GROUP. RESIDENF - CONSTRUCTION

<1 83
O R 1 £
s se13,
fe=10 6668y
15§(9: | ',v“. : 5373{
2ee2a 3208,
25-29  ’ o 2826,
Csee3a 2638,
3539 2872,
ag=4a R 3392,

aseq9 3108,
Asg-sq' . - f@BQbi:;_‘

”_>55§5? ' B ‘b.. -”0315% A
Cboeba o a9734
65769 4997y .

Coase L aser,
CToTaL 69643,

151

TOTAL

. 839,
- 3573,
- se13,

6660,
6370,

- 3268,
2826,

2638,

2872,
3392,

' 3703.‘
. 4g96,
asts,
4973,
4997,

4997,

o aser,
69643,




REGIONAL. POPULATION 1971 3

AGE GROUP.  °

<1

14

‘599-1_
’lb-tav
 15~|9 |
20-24
~.a5way
536-36  
35e39
qg=ad
ns-qv**
';_sd-$ﬂ5Vf':
s
":if? §9F§§ |
esmey
Coqeera
LTSt
vf; %f0prf*' 

RESIDENT

778,

37éigb;

56?6‘
'vbbbzf

67665
'413905."
3114,

2827,
2932,

3394,
3762,

3986,

Syl
| ‘“qaéﬂil;'

e

e

o osssee

T2142

© CONSTRUCTION  TOTAL
s By '-‘_'* 770,
B, Y"_v 3701,
0, - sege,.
e, . esee,
ey 6Tes,
e, o ag89,
' o 3ua,
e, . asa7,
o, - 2932,
TR 3394,
Ley . 3762,
8, 3%,
| :n.ﬂ*fr - 4ee7,
” '9,;.. _ f:'17546nu;'
‘ e f'.:-“ai?{*-
e, arer,
Cey if;':'r?sssa,'
ey 12112,
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KGE GROUP'
<:1 _ - . - JBSJ;F

~ REGIONAL: POPULATION 1972 4
| g

~ RESIDENT

ted . 3sesy

Se9 54574

1018 6494y

2sw29 3378,

C3emda . 2nsy
L 35e39 2938k
| 4p=4q 33154

aseqs . 3697,

183

FULTU I 68164
120‘29" ' . '6767; "

Csese 0 ames
| ‘55’59 o o 642144.
“”{f;ﬁaq§§ ;fi i“  f‘;  a6§$&“A
esee o aesay
sy e

P TR A

" _CONSTRUCITON

totAL
837. )

- 3585,

5457,

6494,
6816,
4767,
3374,

2915,

2930,

3697,

3918,
4421,

4695,

4692,

.a562".
- setl,
- 12e17,




© AGE GROUP.
<1
LY
_ 5e9
ERTUTIN
115a19_"‘ 
>;e-24,"'

25929

~3Bn34
135939*

40=44

- 5e49
 semsa
}55?59_
| '6D§¢qf  B |
e
‘  ;75;1*’ S
JTQ'AL% l; '-v

~ RESIDENT
 Be2,

| REGIONAL. POPULATION 1973 1

‘,30863f'

'5055¢”,
e1aa;
",bsazw'
LA49§Q§

35644
Yoo

,'2869§; ~

3159,
38564
i‘szﬁlﬁ ‘;,_

"'vdaea;f

. 4suSy

Qqsﬂéﬁ
4378,

L ST974

CONSTRUCTION
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TOTAL
862,

3404,

| 5055,
6144,
6587,

4994,

3564,
2948,

aabg;
3159,
3556,
3761,
4268,
4545,
454?3
lasje;
5797,

_'ijyga(z;



T 'f ) Rz;tonﬂL@PQPU;AIIQN'l?74'y

»,Asa‘csqup,' -;'*ﬁesxbeuk_ »-cunStkUcvton  toTAL
<él[1._‘-fﬂ . ,-"915? - By o ,: 915,
i T e T e
;5.9 o qessy By T 4885,
Clestd STy -  6, S s,
Casety a4, e,  oasa,
‘_>zqﬁzn S sa98y e, -sas,
ase20 . sewyy e, 34,
- 3essa  © 3ess, 8, 3088,
. ff-' 3539  :: o oesery ey - 2867,
| | B ~ AB~44 o 71f “_ 33@5;, ey ~ 3p85,
N O o sesse e, 3ass,
f”f*?;ff,'5 sesa  sesse e, sess,
e ' .5Sm59‘ o 1'f  §§63¢_ L _r,_ﬁ;?. O ages,
 6pn6a L avese 0 ases,
 fﬂ6§g§9,Iv‘ 7 ' ,.Aqda?g”',' f3v=‘1T:a;f: S aue,
Cqeeqa o e2ie e, u2te,
Cqse sk e, o sezz,
Cvoau . essws, e, e99u,
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%t

MR T A

h

.Ass'bapup,'.
<1

“5,9§' |
';a-ia 
15e19
 26=24
25e29
3ee34
3539
TT
vaség9ﬁ
ETETE
-‘.,5595§f1'
i
| -

913,
3523,

REGIONAL: POPULATION 1975 1

asafy

57744
‘oq7e§ ‘

5629
204y .
32664

.:qusi_'

_3065;

saaig"
 3612@,
?3965;»>

e247y
4271y

. a@ses
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 RESIDENT CONSTRUCTION

 TOTAL

973,
3523,
4821,
S771,

5629,
4204,
3266,
2935,
3065,
3403,

. 3612,

3965, -
4247,

4271,

agse,

5998,

19216,



'LRfooﬁi',

-~ FABRICS

© TEXTILES.
| APPAREY

......

FURNITURE:

-;, PAPERf,-_‘_
PRINTING
soaps
'l'énxckg-
© STONECLAY
| STEEL BSG
METALI NF,
STEEL FaB
L METAL FAB: .

| MAGHINES.

| COMPUTERS
f:fﬁ0708*9“€7'
. Thaws e
"'fnggcénfsﬁgffffﬁg :
A 2910,

i
- TOTAL

\_J,.,“"

__:TOTALLJQBS';}~ ,zjg3g‘ji

”ijk79¢"

ams,

i

s ' . ~{ !, S . I '
- 'REGIONALI EMPLOYMENT 1971 3.

" GROCERIES
CAFES
. HARDWARE:
 oAS sTATs
OTHER RET
. BANKS
REAL' ESTE
| vHeUSfNORK{
.LfOTH58 P$‘v
 ENTERTAIN
" HEALTH .
;OTﬂER_ED.'
. WELFARE
Cawvers
_PUBLIC AD.
,3  HﬂﬁPiIALSE

o TOTAL ;u;izaoe,_"'

| EﬁNsxhucrbe,*7"ijiy'j

$CHOOLS

-  2!34,

| »EQQAL,UNEHRQOYHENT RATE § 033 147

 HOUSEHOLp
_SERVING -

- 9ey,

763, )

Af*763§

624,

624,

763,

1595,
s,
-*971;'

624,  
1040,

19,
555,
139,

e,

BUSINESS
SERVING

TRUCKING
RADIOTVTP
BUSNES. SV,

PRINTS

 LUMBER.
- OTHER DUR
'RAILROADS.
_OTHER TNP
UTILITIES

CyoTAL

59,
38§;
96,
43,
92,
78,
434,
131,
123,
1445,




BASIC

FooD
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