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u- 
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impacts accompanying energy development i n  the s ta te  o f  Texas. CLIPS i s  
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. Chapter 1 

0 - 1  . INTRODUCTION 

A. The Importance o f  Community-Level Impact Assessment for  Texas > 

Energy .Devel opmeht 

It i s  general ly agreed tha t  the United States, and the world as a 
_I _- 

.whole, entered a new energy era.during the ear ly  1970s. The o i l  embargo 

and the subsequent dramatic p r ice  increases signal led t h i s  entry. The 

s ta te  o f  Texas entered t h i s  era along w i th  the r e s t  o f  the country. The 

once quasi -se l f -suf f ic ient  energy exporter found i t s e l f  i n  the new posi- 

t i o n  o f  having t o  f i n d  new energy sources, as wel l  as planning expanded 

production o f  o l d  sources, i n  order t o  fue l  i t s  rap id ly  growing economy 

and population, The quest promises t o  be a f r u i t f u l  one. 

* 

-b 

.. . . 

- _ -  
.I 

* 

With every reward, however, there are potent ia l  costs. Sometimes 

endured i n  t h e i r  ent i re ty .  Sometimes t h e i r  

t igated. Sometime 

be avoided a1 together. 

A f t e r  agreeing on rewards worthy o f  pursuit ,  the l i k e l y  next- 

policy-making process i s  t o  attempt 

s t s  i s  assisted by k the policy; 

orthcoming from the pursu i t  of 

the plans are robust, avoidance/ 

urpose of t h i s  

.1 en t  helpful i n  

I h 

energy era. w 
1 



u Energy development, o r  the lack o f  it, i s  f e l t  a t  many levels--  

ind iv idua l  , family, neighborhood, coywni ty ,  state, region, nation, and 
c 

-.-a- *- 
0 t ' .  
world. Furthermore, the experience a t  one leve l  o f ten  influences the 

II 
c 

experience a t  another leve l .  I f  the s ta te  o f  Texas ,hopes t o  reap the 

benef i ts  o f  energy development a t  the s ta te  leve l ,  it ' l i k e l y  must con- 

s ider  the costs a t  the community leve l .  

Local communities are becoming increasingly ac t i ve  I n  the p o l i t i c a l  .--e- 
.c 

. -  
- <  arena. Throughout most o f  1977, the Grimes County Taxpayers' Associat ion 

(GCTA) successful ly impeded the e f fo r t s  o f  the Texas Municipal Power 

gency (TMPA) t o  construct, and br ing  i n t o  operation a l i g n i t e - f i r e d  

power p lan t  intended t o  provide cost -ef fect ive e l e c t r i c i t y  f o r  consumers 

i n  Garland, Denton, and Bryan (Dallas Times Herald, 1977). Why d id  the 
i . -  

GCTA engage i n  such act ion a t  the r i s k  o f  considerable expense t o  TMPA 

consumers? Their answer was t h a t  they f e l t  they were un jus t ly  being 

ca l l ed  upon t o  bear costs which were not adequately compensated f o r  by 

- 
U 

oca l l y  der'Sved benef i ts  from the power plant.  This event may appear t o  

be an isolated, minor incident, but  the legal  code ' is  rap id l y  f i l l i n g  

w i t h  such ca 

l a t i n g  t o  cost-revenue 

e ind icate t t Grimes County i s  alone i n  

s t s  o f  energy devel 

(Houston, 1977: p. 

i v a l s  the problems o f  the - a l l y ,  f i s c a l l y ,  and env i ro  
booms. A recent Bureau o f  the Mines s 
coastal counties west o f  the Miss iss ipp i  are cur ren t ly  affected o r  
w i l l  be w i t h i n  10 years by power p lan t  construction, coal qnd 
uranium mining, and other energy development a c t i y i  ti.es. 

e -  

cs' 
2 
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Texas communities are not  strangers t o  energy booms/busts. A recent 
c- 

Lj 
-- -.: s. Texas Department o f  Community A f f a i r s  document (1978a: p. 6) reported: 

-. . - -- - 0 ..- - 
The o i l  discovery i n  nearby Limestone County became one o f  the 
great o i l  booms o f  America. The population i n  the town o f  Mexia 
increased from 4,000 t o  50,000 w i t h i n  d-ays. . . . By the middle 
1930's t h i s  o i l  bdom was dead, and mast o f  the inhabi tants had 
l e f t .  

Less dramatic but  equally troublesome have been the loca l  impacts 

_. .-- from recent Texas energy develqpments. With energy development and i t s  _- 
. -  

. . \  accompanying rap id  populat ion growth have come serious socioeconomic 

problems. 

Mount Pleasant. 

rose 759 percent (Burke, 1976). One wastewater treatment p l a n t  received 

twice the d a i l y  wastewater i t  was designed t o  t reat .  

Rising crime rates accompanied power p l a n t  construction near 

From 1970 t o  1975, robberies, burglaries, and t h e f t s  

During petroleum 
rn development near Carrizo Springs, e igh t  o f  the ten wel ls t h a t  tap the 
A 

c 
Carrizo Aquifer and supply Carrizo Springs w i t h  domestic water went dry 

because o f  a drop i n  the water tab le brought about by increased demand 

'- (Stinson, 1977): With construction o f  the South Texas Nuclear Project  

i n  Matagorda County during 1977, roads and bridges f e l l  i n t o  d is repa i r  

i 



U i n  twenty-three d i f f e r e n t  ‘ l oca l i t i es .  I n  addi t ion t o  e l e c t r i c  u t i l i t i e s ,  
c 

-=-  twenty d i f f e r e n t  companies representing the chemical , primary metals , 
and building-products industr ies have been involved i n  l i g n i t e  explora- 

*, - -  - -  _. -- 1 _- . -T 

1 ..-A? 

t i o n  and leasing a c t i v i t i e s  over the l a s t  few years ,(Kaiser and Cooper, 

1978; White and Clemotis, 1977). 

. -  

I n  the face of such prospects, the Texas Energy Advisory Council 
_.-- 

issued the fo l lowing statement i1977: p. 27): 

. 

c 

. -  
S i t i n g  r e s t r i c t i o n s  on the locat ion o f  n.ew coal f a c i l i t i e s  near 
urban areas w i l l  force most new f a c i l i t i e s  t o  locate near r u r a l  
areas. The i n f l u x  o f  workers i n t o  these-areas w i l l  stral’n ex is t ing  
social  and economic structures and provide a major challenge t o  
l oca l  governments. The success o f  coal conversion programs w i l l  i n  
s ign i f i can t  measure depend on the a b i l i t y  of l oca l  government t o  
meet the challenges. 

The proposed energy development act i .vi  t i e s  presuppose some form of 

. - .  

c -  

* l o c a l  acceptance (or  else s t r ingent  s ta te act ion t o  prevent l oca l  

resistance). 

i s  one obvious potent ia l  avenue t o  loca l  acceptance and avoidance of 

s t r ingent  s ta te  action. Although by no means the only component of the 

planning process (see U.S. Department o f  Energy, 1977), an adequate 

* 

Planning f o r  the m i  t i g a t i o n  o f  l oca l  socioeconomic impacts ? 

%a+-: -<,>L- . - . .- . -  - 
- ,  

rnerstone. CLIPS 



B. The Nature and Use of.CLIPS 

Before describing the i n t r i c a t e  nature o f  CLIPS and the h is to ry  o f  * LJ 
*- _ -  3 ~ 

I. 

e f f o r t s  t o  produce CLIPS-like methodologies--an endeavor which w i l l  mire 

the u n i n i t i a t e d  i n  a jungle o f  ambiguities and technical i t ies--we would 

l i k e  t o  address b r i e f l y  the question o f  "what i s  a socioeconomic impact 

a s ses men t met hod0 1 ogy ? I' 
__--' Despite a1 1 i t s  meanderings, the bottom. 1 i n e  o f  a socioeconomic _- 



year; (4) how much the construction o f  sewage pumping s tat ions and 

wastewater c o l l e c t i o n  networks i s  l i k e l y  t o  cost  a community over a 

given number o f  years; (5)  how many people i n  the regions are l i k e l y  t o  

be employed i n  Motor Vehicle Reta i l ing and Service Stations i n  a given 

year; and (6) many other b i t s  o f  information (see chapter 1D and Appendix 

8). 

’L- 

W 
-. - _  -” *- 

0 

= - -  

Furthermore, the system w i l l  generate these reports under two sets 
_ -  I o f  condit ions: baseline and imphct. Baseline i s  simply a pro ject ion of _- 
. .  

. -  a l l  these variables i n t o  the fu ture under the assumption tha t  no “large- 

scale s ingular economic a c t i v i t y “  occurs i n  the region during the projec- 

t i o n  period. Impact pro ject ion involves the same reports, but  the 

numbers r e f l e c t  the in t roduct ion o f  some large-scale economic a c t i v i t y  
. ,  . .  

such as the construction o f  a power plant. 
f 

t 
These reports are the products o f  CLIPS. The parts o f  the system 

~ 

are (1) a large mathematical model t ranslated i n t o  three FORTRAN 

programs, and (2) a set  o f  accompanying FORTRAN rout ines tha t  take the 

i t  through the model routines, and generate 

c 

mplex a f f a i r  under a user-oriented - 

m has been set  up, i t s  

s i t  down a t  a .computer 

l l y  w i t h  a number) 

has been one of .our 

e r  cannot a t  

ty and extensive data 

ecessary f o r  optimizing, r e l i a b i l i t y ) ,  
* -  

once i t  i s  set  up, i t s  f a c i l e  use i s  straightforward. We do not presume 
&d 

6 
* 



u t o  d i c t a t e  how CLIPS w i l l  be used, nor a t  what l eve l  o f  organization, 

nor  f o r  what purpose. 

use (especial ly i n  chapter 2) by ind icat ing i n  d e t a i l  the spec i f i c  

nature o f  i t s  output, stressing the r e l a t i v e  importance we assigned i n  

developing the output-and the i n te rna l  components, and issuing emphatic 

caveats throughout the'document concerning r i s k y  assumptions and i n t e r -  

pretat ions (see especial ly chapter 7).  We ant ic ipate t h a t  CLIPS w i l l  

prove t o  be most immediately useful on two levels: 

L 
-.-a We have t r i e d  j m p l i c i t l y  t o  suggest i t s  potent ia l  *- 

0 

_# 

. .  - -  
1. The communi ty- leve l  baseline and impact population project ions 

should prove most useful a t  the l oca l  planning leve l  (councils 

o f  governments, school superintendents, wastewater super- 

intendents, po l ice chiefs, f i r e  chiefs, etc.) and w i l l  perhaps 

be used by some state agencies (Texas Department of Community 
c 

I 



W through the motions, he will gain additional understanding of the 

Phenomena the. system purports to model. Holling (1978: p. 24) noted: 
'C 

-.-3. 
-- 

Prediction is based not upon accumulation ,of facts, but upon under- 
standing--and that' come's $slowly. The domain of our ignorance 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 straightforward, the planner is much more 

likely to view prediction as planning ". . . in the face of the unknown 
and the uncertain." Future versions of CLIPS will emphasize extreme 

flexibility. By simply typing in ''yes," "no," 810.003,tt "405," "1985," 

the user will be able to alter assumed fertility rates for 20- to 24- 

year-old females, the number of Iron and Steel Foundries employees who 

may begin work in the region in 1985, and so forth. 
SO wishes, the user may assemble the theoretical framework he chooses to 

use to conduct the projection. 

Model, is superior to the Gravity Model, he can choose it by typing ''yes" 

or "nof1 to'a computer prompt. Conversely, if he wants CLIPS to make 

most of the decisions, he ' 

_- -_ , -- 
- .  
. .  

In addition, if he 
I '  

* 

If he thinks the Spatial Allocation 

~ ._ 

1 1  be able to tell the .system at the 

of the session, and CLIPS will generate standardized reports 

assumptions. All these ca 

1978: p. Z ) ,  "the most valuable next step in socioeconomic impact 



I 

W analysis w i l l  come through the Val idat ion o f  the large number o f  pre- 

d i c t i v e  models t h a t  have been developed." 

We have made a painstaking e f f o r t  t o  assemble what we deenied the . 

'most t rustworthy theoret ica l  approaches available. 

w i l l  f i n d  .an "overview and niodel rat ionale ' '  section f o r  every subcom- 

ponent o f  CLIPS. 

Moreover, the reader 

I n  these sections, we attempt t o  review a l l  the 

various approaches and t o  j u s t  the one we selected. Many of the .e 

- *, model's parameters were derived from an empirical analysis o f  data on 

Texas communities and counties. Others were borrowed. The nadel 

predic ts  w i t h i n  .two hundred people the 1975 regional baseline population 

o f  the aggregate Robertson, ,Freestone, Limestone, Fal ls,  and Leon 

counties, but  t h i s  p red ic t ion  i s  a f t e r  only a five-year period. The 
. %  - 



C. The History of CLIPS. . ' ts C. The History of CLIPS. . ' ts 
s During the 1978 session, the Texas legislature created and funded - .  * -:3. 

0 

the Texas Energy Development Fund. The objective of the fund  is  to  
r' .. . 

support research designed t o  further progress i n  the development of 

alternative energy sdurces, including solar, biomass, wind,  l ignite,  

and so forth; In addition to  encouraging basic technological research, 

. .  

-I the f u n d  sought t o  support research focusing on identification of poten- 
. .. 

7 %  t i a l  constraints t o  the.idevelopment of energy sources a1 ready deemed 

technologically feasible. One such constraint was t h Q u g h t  t o  be 

conmuni ty-1 eve1 socioeconomic problems. In response to  the formal 

Special Projects 3 request for  proposals, the Social Systems Analysis 

Division of the Center for Energy Studies a t  The University of Texas a t  

c A u s t i n  submitted a proposal and through competitive bidding received a 
z 

contract t o  continue basic research begun dur ing  1977 on the development 

of a methodology suited t o  assessing local socioeconomic impacts from 
2 

-. - - * -  energy development. 

During March, 1978, the research began i n  'earnest and was a primary 

focus o f  the division th rough  t 

ef for t  naturally emphasiz of previous research i n  the area. . 

The last  s i x  years, 

emainder of the year., The in i t i a l  

ental Protection Act (NEPA) , 
the area of social impact given a rise to  a volumi 

assessment, and the f u  exponential g t h  w i t h  the l ikeli-  

hood tha t  impact asses e rliajor applied social science . 

8 are  being .i.nterpreted t h u s :  
s from a project are not adequate grounds for 



'6, if  an EIS is indicated on-other grounds, a social impact assessment 
'e 

0 -  _ _  must accompany i t .  The cently proposed national urban policy _. d. -_ - -. 0 --. 
suggests the required preparation of Urban Inipact Assessments as  a -=+ 

cornerstone to  the overall policy determination. 

requirements, impetus to  social impact ssessment is  anticipated from 

the surge of ' local p u b l i c  activism i n  the l a s t  few years. 

In addition to  formal 

__--- 
_. In response t o  such demand, work i n  this area has grown as  i n  c 

. .  
few others; a grasp of the range of emphases is  difficult  t o  capture. 

An attempt a t  such a grasp led Grigsby (1978: p. 34) to  the conclusion: 

A review of the expanding l i t e ra ture  and research i n  the field 
of social impact assessrnents (SIA) suggests that  the information 
can be categorized i n  the following manner: 
Literature-various a r t ic les  about the idea of social impact 
assessment, why i t  should be done, and .suggestions on how i t  
should be conducted, (2)  Behavioral Science Literature--a 

.review of work i n  the fields of sociology, anthropology, 
economfcs, pol i t ical ,  science, and social welfare i n  order t o  
extract  theory or empirical evidence to  .identifying, predicting 
and/or evaluating social impacts, (3)  Predictive Case Studies-- 
reports on projects or programs i n  which social impact assessment 
has been used to  predict impacts and/or t o  provide a basis 'for 
plann'ing ac t iv i t ies  t o  mitigate projected impacts, and 
(4)  Evaluative Case Studies--report$ on projects .or programs 
whose possible social impacts have been evaluated a f te r  some 

egulations, the t h i r d  

- %  

(1) Background 

c -  

& 

? 

E .  
1 .- - .  

d changes i n  the 

e of the above-m 

v i  ronment have taken pl ace 

dies, has been the'most volumi 

Hundreds of case studies 

performed. Chalmers and Ander 

the water resour 

* 
. .  

c ' -  o f  these surveys has been the diversi,ty 

o f  methodologies employed t o  assess basically the same s e t  of phenomena. 
11 

W 



. .  
I t  is  probably safe to  say that  no two employed the sanie formal tech- 

n i  ques . L- 

LJ 
= -  - _  - -- 

-- . 
In the.face of t h i sd ive r s i ty ,  recent effor ts  have been made to  

integrate and develop '$omprehensive" methodologies quite similar t o  

the one embodied i n  CLIPS. The national laboratories have been active. 

The Energy and Environmental Systems Division a t  the Argonne National 

Laboratory, a f t e r  several years of research, has recently formally 

implemented and par t ia l ly  documented i t s  Social and Economic Assessment 

Model (SEAM) (Stenehjem, 1978). The Los Alamos Scientific Laboratory 

has developed BOOM1 as a nonforecasting, pol icy analysis instrument 

(Ford, 1976). 

MULTIREGION 'model t o  assess potential county-level socioeconoriiic 

impacts from power p'lant siting patterns (1978). 

^ . -  

_- - -. 
. .. - - .  

The Oak Ridge National Laboratory has developed the 

8 

t 

- 

f 

Other organizations--local , s ta te ,  and national--have entered the 
* 

scene. The National Oceanic and Atmospheric Administration, has produced 

ASCEND (a modification of B00M1) t o  a s s i s t  i n  the disbursement of national 

funds  t o  s ta tes  covered under the Coastal Energy Impact Program. The 

oeconomic impacts from synthetic 

. Using a coal severance tax 

3 

e 

- -  - . -  . .  
- 



(Mountain West Research nc., 1978). The Te General Land Office 

(1978) has produced t h  

the Texas Coastal Mana 

-e 
W 

outine (AAR) t o  ass i s t  i n  - - -.--a. . 

A l l  o f  these meth assess loca l  socio- 

economic 'impacts froin 

construction, offshore o i l  development, large-scale mining a c t i v i t i e s ,  

ro jec ts  (e.g., power p lan t  

_. -' 
etc.). Most attempt t o  be "comprehensive" i n  the sense t h a t  they _- 

. .. 
address a wide range o f  impacts. Most r e s t r i c t  t h e i r  focus t o  the more 

immediate impacts such as jobs, population, housing, pub l i c  f a c i l i t i e s /  

services, income, and so for th .  Some are d i rected toward informing po l i cy  

decisions a t  the ,s ta te  and federal, leve ls .  

information. Some are heavi ly  computerized. Some are manual. None 

have been val idated. 

- - .  

Some emphasize loca l  po l i cy  . .  

a 

S t i l l ,  i n  the face o f  a l l  these e f fo r t s ,  the E l e c t r i c  Power Research - a 
I n s t i t u t e  (1978: p. 35) request f o r  proposal concluded: 

There does no t  e x i s t  a standardized, quant i ta t i ve  model f o r  
consistent needs and f i s c a l  analyses throughout the f i e l d .  
I f  developed, such a model would obviate the need t o  l i t i g a t e  
questions o f  methodology and a1 low the agency review process 
t o  focus on the resu l t s  o f  the appl icat ion o f  such methodology. 

~ - . , -  
c 

portance o f  the xplains the continued e f fo r t s .  

the youth o f  the 

omprehens i ve m 

the d i sc jp l i nes  o f  regional  economics, 

hy, c i v i l ,  eng ee r i  ng , inuni c i  pa 

1 i e d  mathema t i c s  , nd the l i k e .  A1 

e t  techniques and or ientat ions;  __ 
I 

gargantuan task. ) 
117) 

13 
. 
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. .  

' .  

CLIPS shares many similar features with these past modeling efforts 

From the outset, we decided (most notably SEAM and the REAP E-D model}. *c- 
-.-=+' 

W 
* -  

* .  
upon a totally "eclectic" 

ardization and val idatio 

of the lack of stand- 

reliability, usability, and flexibility, and that we would pick and 

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

approaches in an effort to optimize these criteria. __--- 

. .  

. .  - - .  CLIPS draws its conceptual underpinnings from numerous sources, 

including the following: 

1. The San Diego Comprehensive Planning Organization 



W 11. The University of Texas at Austin Center for Energy Studies 

BOOMP model (19 

12. Ideas from other sources too numerous to cite 

O f  the above listed, we-relied most heavily on 1, 2, 3, 5, 7, and 10. 



4 J  D. Annotated Sample Session 

Fxplanatory notes follow 

indexed by the numbers i the l i s t i n g .  I n  the l i s t -  

ing o f  the sample terminal s 

and a l l  output by t h i  computer system i s  upper case. 

a l l  user responses are lower case, 

(1) UT AUSTIN - TAURUS .. 1 8  JAN 79 - 0 9 . . 5 3 . 5 4 .  - PORT 30 
(2) =eyav346/ /abc  _--’ 

<PARITY CHECKING D Z S A B L E D ~  

CHARGES THROUGH 17 JAN 79 : TIME $ 4 7 1 . 0 6  SUPPLIES $ 1 2 5 . 0 0  

cc: 

. .  JOBNAME: EYAV346-304 

(3) sbs= 
(4) execpf 7 8 6 3  r c l i p s  

GO: 

S 



*e.. (6) H I T  THE R 
bd 

-r;r - . - .  e -  

* 

THE MODEL. IS 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)?  

(7) n 

NOW, I F  YOU W I S H ,  YOU MAY. DESCRIBE A LARGB 

YOU D O . S O ,  THE MODEL WILL TAKE THE EFFECTS OF THE 
CONSTRUCTION PROJECT PLANNED FOR YOUR REGION. I F  

PROJECT I N T O  ACCOUNT WHEN PROJECTING THE ECONOMIC 
AND DEMOGRAPHIC TRENDS O F  YOUR AREA. 

DO YOU W I S H  TO DESCRIBE A PROJECT (YES OR NO)? 
( 8 )  y 

ENTER THE STARTING YEAR AS A L E F T  J U S T I F I E D  INTEGER 
BETWEEN 1970 AND THE LAST YEAR O F  THE SIMULATION 
(1990 1s’-THE-DEFAULT LAST-YEAR) . 



PROJECT MANPOWER REQUIREMENTS: 
W 

ARE THESE CORRECT (YES OR NO)? ----'( 13) y _* 

. - -  
- L I  . .  

REGIONAL POPULATION : 

YEAR CHLD T.A. Y.A. . P.A. M O A .  0 LD TOTAL 

1970  1.543+04 7.70&+03 3.27E+03 1,17E+04 1.76E+04 1.50E+04 6.96E+04 
. 1 9 7 1  1.54E+04 8..10E+03 4.19E+03 11.23E+04 1.72E+04 1.50E+04 7'.21E+04 

1 9 7 2  1,51E+04 8.113+03 4.77E+03 1.25E+04 1.67E+04 1.493+04 7.21E+04 
1 9 7 3  1.42E+04 7.82E+03 4,99E+03 1**253+04 1*61E+04 1*47E+04 7*04E+04 
1974  1.39E+04 7.67B+03 5.30E+03 1*293+04  1*56E+04 1*45E+04 6*99E+04 
1 9 7 5  1,39E+04 7.63E+03 5.63E+03 1.35E+04 1.52E+04 1.43E+04 7.02E+04 
1 9 7 6  1.38E+04 7.44E+03 5.79E+03 1.393+04 ' 1,48E+04 1.41E+04 6.99E+04 

0 1 9 7 8  1.29E+04 6.73E+03 5.54E+03 1 ,443+04 1.38E+04 1.35E+04 6.693+04 

0 -  

i 

.t 1 9 7 7  1,34E+04 7.12E+03 5.73E+03 1.42E+04 1 . 4 3 ~ + 0 4  1.38E+04 6.86E+04 

1 9 7 9  1*26E+04 6*41E+03 5.39E+03 1*46E+04 1.343+04 1*32E+04 6*563+04,  

-*. 
-.-a. c, 

YEAR 1: 1 7 0  . 00 
YEAR 2: 700.00 

t ' YEAR 3: , 8 0 0  00 
YEAR 4.: 800.00 
YEAR 5 :  400.00 

OPERATING STAFF: 300 . 00 

..UT 

/ 

i I .  



w 
. .  

EMPLOYMENT BY INDUST . 
YEAR B A S I C  B U S I N E S S  HOUSEHOLD SCHOOLS CON- TOTAL 

SERVING SERVING STRUCTION 
_e 

-_  .. 
567 . 21030. 

21090. 
21256. 
21712. 

5973. 1480 . 12020. 2080. 332. 21884. 
21678. 
21239. 5942. 1471. 11761. 2001. 64 . 
21501. 5916. 1458 11388. 1890 848 

5814 . 1456. . 11427. 1902. 1119. 21718. 
5712. 1452. 11418. 1905. 1067. 
5610 1441. 
5809. 1427 10532. 1691. 0. 19460. 

18820. 
18250. 0. 

0. 17713. 
0. 17193. 
0. 16680. 

16169. 0. 

4788. 1445. ' 12096. 2134 . 
4840. 1454 . 12330. 2191. 276 . 21406. 1971 

1973 
1974 

1976 
1977 
1978 
1979 
1980 . 
1981 
1982 

' 1983 
1984 
1985 

I - .  1972 4869. 1455. 12338. 2200. 543 . 
5636. 1470, 12051. 2099. 0. 

1975 5990 . 1479. 11973. 2072. 199. 

5957. 1'478 . 11963. 2061. 220 . 

. _  

20999. * 5928. 1462. 11507. 1927. 176 

21555. 
P 11168. 1846 411. 20476. 

5708. 1411 . 10114 1588. 0. 

. -  

1989 - 5306. 

_ _  -- -- -- 

- . .  - ..- .. . . 



"c - -  _ -  -. --. 
0 

-1-*e . * 
POPULATION .BY COMMUNITIES: -. 
YEAR CALVERT F R ~ ~ N ~ L I N  GROESBECK' HEARNE MARLIN 

1 9 7 1  2.00E+03 1.15E+03 2.53E+03 5.10E+03 6.27E+03 
._--* 1 9 7 2  1.93E+03 1.15E+03 2.53E+03 5.10E+03 6.20E+03 

1 9 7 3  1.863+03 1.09E+03 2,44E+03 5.02E+03 6.13E+03 
1974  1.80E+03 1.07E+03 2.413+03 5.00E+03 6.05.E+03 
1 9 7 5  1.733+03 1.08E+03 2.43E+03 5.01E+03 5 .98Et03  
1 9 7 6  1,67E+03 1.07E+03 2,41E+03 5.00E+03 5.91E+03 
1977  1 ,61E+03 1.03E+03 2.34E+03 4.94E+03 5.84E+03 
1 9 7 8  1.56E+03 9.68E+02 2.25E+03 4.85E+03 5.77E+03 
1 9 7 9  1.57E+03 9.843+02 2.233+03 4.87E+03 5.79E+03 
1980  1.743+03 1:22E+03 2.443+03 5.18E+03 6.063+03 
1 9 8 1  1.82E+03 1.343+03 '2.553+03 5.36E+03 6.18E+03 
1 9 8 2  1.82E+03 1.36E+03 2.55&+03 5.38E+03 6.203+03 
1 9 8 3  1.62E+03 l . l 0 E + 0 3  2.24E+03 5.02Et03 5.913+03 
1984  1.43E+03 8.56E+02 1.94E+03 4.65E+03 5.62E+03 

1 9 8 6  1.343+03 7.07E+02 1.67E+03 4.38E+03 5.503+03 
s 1987  1.30E+03 6.40E+02 1.55E+03 4.243+03 5.44E+03 
* 1 9 8 8  1.263+03 5.763+02 1.423+03 4.10E+03 5.38E+03' 

1 9 8 9 -  1 ,23E+03 5.14E+02 ' 1.303+03 3.95E+03 5.33E+03 

1970 2.073+03 1.06E+03 2 . 4 0 3 + 0 3 .  4*98E+03 6.35E+03 

* . -  
- 7  . .  

f 1 9 8 5  1.38E+03 7.79E+02 1,.80E+03 4.51E+03 5.563+03 

- .- 1990  1.19E+03 4.53E+02 1.1'8E+03 3.79E+03 5.273+03 
i. 

HIT RETURN KEY TO CONTINUE 
.____ - --_____. -. - 

20 



W I 

'LI - -  - 
0 _ .  

I !  

CALVERT CAPITAL COSTS 

YEAR SCHOOLS ~STREFTS SERVICE UTILITY WASTE ' PARKS TOTAL . 

1 9 7 1  0.00E+B0 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 
1 9 7 2  0.00E+00 0.00E+00 0,00E+00 0,00E+00 0,00E+00 0.00E+00 0.00E+00 

.e 1 9 7 3  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 f lO00E+00 0.00E+00 
1 9 7 4  0.00E+00 0.00E+00 BO00E+00 0.00E+00 0.00E+00 '0 .00E+00 0.00E+00 

. .  1 9 7 5  0.00E+00 0.@0E+00 .@..00E+00 0.0flE+00 0.00E+00 0.00E+00 0.00E+00 
1 9 7 6  0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O000E+00 
1 9 7 7  0.00E+00 0.00E+00 0.00E+00, 0.00E+00 0.00E+00 BO00E+00 0.00E+00 
1 9 7 8  0,00E+B0 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 
1 9 7 9  I 0,00E+00 7.54E+03 4,50E+03 3.68E+04 . 0,00E+00 1.45E+03 5.033+04 

1 9 8 1  0,00E+00 5.48E+04 3.12E+04 .3 .04E+05 0.00E+00 1.00E+04 4.01E+05 
1 9 8 2  0.00E+00 2.42E+03 0.00E+00 1.3.933+04 0.00E+00 0.00E+00 1.44E+04 
1 9 8 3  0.00E+00 0.00E+00 0.00E+00 0..00E+00 0.00E+00 0,00E+00 0.00E+00 
1 9 8 4  0.00E+00 0.00E+00 0,00E+00 0.00E+00 0,00E+00 0.00E+00 -0.00E+00 

0 -  1 9 8 5  0.00E+00 O000E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 .. 1 9 8 6  0.00E+00 0.00E+00 0,00E+00 @.00E+00 0,00E+00 0.00E+00 0.00E+00 
1 9 8 7  0.00E+00 0.00E+00 0,00E+00 0.00E.i-00 0.00E+00 0.00E+00 0.00E+00 
1 9 8 8  0,00E+00 0.00E+00 0.00E+00 0.00E+00 O * O O E + O O  O * O f l E + B O  O * O O E + O O  
1 9 8 9  0.00E+00 0.00E+00 0,00E+00 0.00E+00 O - O O E + O O  O * O O E + O O  O 0 O B E + O 0  
1 9 9 0  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0 00E+00 0 00E+00 0 00E+00 

.. 

1980  0.00E+00 1.44E+05 7.323+04 8.24E+05 1.55E+03 2.35E+04 l 0 0 7 E + 0 6  

. -  --_ - 



W .  

CALVERT OPERASING AND MAINTENANCE COSTS 

' YEAR S'CHOOLS STREETS SERVICE 'UTILITY ' OTHER TOTAL 

1 9 7 1  4.48E+05 2.79E+04 1.573+05 3.113+05 1.52E+05 9.44E+05 
1 9 7 2  4,25E+05 2*79E+04 "1.51E+05 3.00E+05 1.47E+05 9.05E+05 
1 9 7 3  3.97E+05 2.79E.1.04 1.463+05 2.90E+05 1.42E+05 8.60E+05 
1974  3.743+05 2.793+04 1,41E+05 2.79E+05 1.37E+05 8.22E+05 
1 9 7 5  3.54E+05 2.79E+04 1,36E+05 2.70E+05 1.32E+05 7.88E+05 
1 9 7 6  3.343+05 2.79E+04 1,31E+05 2.60E+05 1.273+05 7.54E+05 

1 9 7 8  2.95E+05 2.79Et04 1.22E+05 2.42E+05 1.18E+05 6.87E+05 

1980  3.28E+05' 2.98E+04 1.373+05 2.71E+05 1.32E+05 7.663+05' 
3.44E+05 3.05E+04 1.42E+05 2.83E+05 1.38E+05 8.003+05 
3.44E+05 3.053+04 1 .42Et05  2.83E+05 1.38E+05 7.99E+05, 

e -  1 9 8 3  2.983+05 3.05E+04 1.27E+05 2,52E+05 1.23E+,05 7.08E+05 
1984  2.53E+05 3.05E+04 1.12E+05 2.22E+05 1.08E+05 6.17E+05 
1 9 8 5  2.42E+05 3.05E+04 1,08E+05 2.15E+05 1.05E+05 5.96E+05 

1 9 8 7  2.22E+05 3.05E+04 1.02E+05 2.023+05 9.89E+04 .5.57E+05 
1 9 8 8  2.133+05 3.05E+04 9.90E+04 1.96E+05 9.59E+04 5.39E+05 

4.  9.333+04 1.85&+05 9.05E+04 5.06E+05 

' 1977  3.14E+05 2.79E+04 1.27Z+05 2.513+05 1.23E+05 7.203+05 

1 9 7 9  2,92E+05 . 2.80E+04 1.233+05 2.44E+05 1.19E+05 6.86E+05 

* 

8 1 9 8 6  2.32E+05 3.05E+04 1,05E+05 2.08Et05 1,02E+05 5.763+05 

9.613+04 1.91E+05 9*31E+04 5,22E+05 

+ -  



YEAR SCHOOLS STREETS SERVICE UTILITY WASTE PARKS TOTAL 

1 9 7 1  __--' 

1 9 7 2  
. .  - 1 9 7 3  

1974  
1 9 7 5  
1 9 7 6  

0.00E+00 
0.00E+00 
0 . 00E+00 
0.00E+00 
0 . 00E+00 
0.003+00 _ _  _ -  

0 . 00E+00 
0 . 00E+00 
0.00E+00 
0 . 00E+00 
0 . 00E+00 
0.00E+00 
n tXlarnLlala 

1 . 13E+04 
0 . 00Et.00 
0.00E+00 
0.00E+00 
1.27E+03 
0 . 00E+00 
GI aavALcIoI 1977  0000E+00 M.UY)E+Y)ld U . U K J C ~ ~ Y I K J  K J . W W ~ T U W  W ~ W U C I T U V  w o w u u . u u  

1 9 7 9  0000E+00 9.783+03 6.76E+03 4.76E+04 0.00E+00 2.17E+03 
1 9 7 8  0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

1980  0.00E+00,. 2.063+05 9.77E+04 1.20E+06 2.07E+03 3.14E+04 
1 9 8 1  0.00E+00 2.12E+05 5.35E+04 6.51E+05 1.14E+03 1.723+04 
1 9 8 2  0.00E+00 9.043+03 6.91E+03 4.39E+04 0'.00E+00 2.22E+03 
1 9 8 3  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1984  0.00E+00 0.00E+00 . 0.008+00 0.00E+00 0.0BE+00 0.00E+00 
1 9 8 5  0.00E+00 0.00E+00 ' 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

1 9 8 7  0.00E+00 0.00E+00 0.00Et00 0.00E+00 0.00E+00 0.00E+0D 
00 0,00E+00 0.00E+00 
00 0.00E+00 0.00E+00 
00 0.00E+00 0.00E+00 

I -  

* 

b 1 9 8 6  0.00E+00 0.00E+D0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

23 

4.74E+04 
0.00E+00 
0.00E+00 
0 . 00E+00 
8.10E+04 
0.00E+00 
01 - mnF!+GlGl 
Y I "I-. - -  
0 . 00E+00 
6.658+04 
1: 54E+06 
8.35E+05 
6 . 22E+04 
0.00E+00 
0 . 00E+00 
0.00E+00 
0.00E+00 
0 . 00E+00 
0 . 00E+00 
0 . 00E+00 
0.00E+00 





0 

I 

GROESBECK CAPITAL COSTS 
YEAR SCHOOLS. STREETS SERVICE ' UTILITY WASTE PARKS TOTAL 

7.54E+04 
0.00E+BB 
0.00E+00 
0.00E+00 
1.298+05 
0.00E+00 
0.00E+00 
0 . 00E+00 
0.00E+00 
1; 41E+06 
7.36E+05 
0.00E+00 
0 . 00E+00 
0.00E+00 
0 . 00E+00 
0.00E+00 
0 . 00E+00 
0.00E+00 
0.00ES.00 
0.00E+BB 

25 



GROESBECK OPERATIUG AND MAINTENANCE COSTS 

OTHER TOTAL 



I C  

U 

e 

\ .  

HEARNE . CAPITAL COSTS 

YEAR SCHOOLS' STREETS SERVICE UTILITY WASTE PARKS 

1971 0.00E+00 0.00E+00 4.873+04 0.00E+00 1.03Et03 1.56E+04 6.5.4E+04 
1972 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

' 1974 0.00Et00 0.00E-t-00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1975 0.00E+00 1.46E+04 5.423+03 8.92E+04 0.00Et00 1.743+03 l.llE+05 
1976 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 _. 0,00E+00 0.00E+00 
1977 0.00E+00 0.00E+00 0.00E+00. 0.00E+00 0.00E+00 0.00E+00 0.00E+B0 

TOTAL 

... 1973 0.00E+00 0,00E+00 0.00E+00 0.00E+00, 0.00E+00 0.00E+00 0.00E+00 

1978 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+BB 
1979 0.00E+00 1.09E+04 6.60E+03 5.32E+04 0.00E+00 2.12E+03 
1980 0.B0E+00 2.793+05 1.323+05 1.63E+06 2.81E+03 4.26E+04 
19812. 0.00E+00 1.52E+05 7,28E+04 8.83E+05 1.54E+03 2.343+04 
1982. 0.00E+00 1.30E+04 '9.74E+03 6.32E+04 0,.00E+00 3.13E+03 

t 1983 0.00E+00 8.00Et00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 
1984 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1985 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 BIOOE+OO 
1986 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1987 0.00E+00 0.00E+00 0.00Ei-00 0.00E+00 0.00E+00 0.00E+00 
1988 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
'-1989 0.00EM0 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
199.0 ,0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00Et00 

0.00E+00 
7.293+04 
2'. 09E+06 
1 . 13E+06 
8,92E+04 
0 . 00E+0fi 
0 . 00E+00 
0.00E+0e 
0 . 00E+0Q 
0.00E+0@ 
0 . 00E+00 
0.00E+00 
0 . 00E+00 



HEARNE . OPERATING AND MAINTENANCE COSTS 



YEAR SCHOOLS STREETS SERVICE UTILITY WASTE PARKS TOTAL 

9 7 1  0,00E+00 0.00E+00 @..00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
197.2 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - 1 9 7 3  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00, f l O O O E + O f l  0.00E+00 
1 9 7 4  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1 9 7 5  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1 9 7 6  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.003+00 
1 9 7 7  '0 .00E+00 0.00E+00 0.@0E+00 0.00E+00 0.00,E+00 0.00E+00 0.00E+00 
1 9 7 8  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1 9 7 9  0.00E+00 1.52E+04 l . l l E + 0 4  7.41E+04 0.00E+00 3.58E+03 1.04E+05 
1 9 8 0  0.00E+00 2.25E+05 1,13E.+05 1.29E+06 2.39E+03 3.62E+04 1;67E+06 
1 9 8 1  0,00E+00 9.48E+04 5.18E+04 5.32&+05 l . . l0E+03 1.66E+04 6.96E+05 
1 9 8 2  0.00E+00 8.90B+03 5.193+03 4 .34E+04 .  0.00E+410 1.67E+03 5.92E+04 
1 9 8 3  '0.00E+00 --0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
1984 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

' 1 9 8 5  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 

1 9 8 7  0.00E+00 0.00E+00 .0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
00E+00 0 .00Et00  0.00E+00 0.00E+B0 0.00E+00 
00E+00 0.00E+00 0.00E+00 0.00E+00 0.B0E+00 
00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 

* 1,986 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 
* 

r 
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MARLIN OPERATING' AND MAINTENANCE COSTS 

Y E A R ,  SCHOOLS STREETS SERVICE UTILITY 
W 
.I- *e - -:. a. - 

01971 1.41E+06 8.64E+04 4.92E+05, 9.76E+05 
' 1 9 7 2  1.37E+06 8.6,4E+04 4.86E+05 9.643+05 

1 9 7 3  1,31E+06 8.64E+04 4.80E+05 9.52E+05 
1974  1.26E+06 8.64EC04 4.74E+05 9.41&+05 
1 9 7 5  1.22E+06 8.64E+04 4*.69E+05 9.30E+05 
1976 1,18E+06 8-.64E+04 4.63E+05 9.19E+05 
1977  1.143+06 8.'643+04 4,58E+05 9.08E+05 

' 1 9 7 8  1*09E+06 8,64E+04 4.52E+05 8.97E+05 
1 9 7 9  1.07E+06 8.668+04 4.54E+05 9.01E+05 

- . - A  1'980 1.12E+06 8.95E+04 4.75E+05 9.42E+05 
. .. 1 9 8 1  1.15E+06 9.07E+04 '4,85E+05 9.62E+05 
. .  - 1  1 9 8 2  1.14E+06 9.08E+04 4.86E+05. 9.64E+05 

1 9 8 3  1.06E+06 9,08E+04 4.63E+05 9.19E+05 
1984  9,81E+05 9.08E+04 4.413+05 8.1/4E+0S 
1 9 8 5  9.54E+05 9.08E+04 4.36E+05 8.65E+05 
1 9 8 6  9.30E+05 9.08E+04 4.31E+05 8.55E.+05 
1 9 8 7  g008E+05 9.083+04 4.273+05 8.463+05 
1 9 8 8  8,86E+05 9.083+04 4.22E+05 8,37E+05 
1989  8.65E+05 9.08E+04 .4.18E+05 8.28E+05 
1990  8.44E+05 9.08E+04 4.13E+05 8.20E+05 

HIT RETURN KEY TO CONTINUE * _ -  
1 

OTHER. TOTAL 

(16) r c l i p s  again 
pn. 

a DO YOU WANT A PRINTED REPORT (YES OR NO)?  

OUTPUT PRINTED. 
(15) Y 

. . - -  
cc: 
GO: 

(16) r c l i p s  again 
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. 1. To access the Un ivers i ty  o f  Texas Computer system, the user f i r s t  

d i  a1 s en, when ears a high-pitched 

tone i n  the telephbne earpiece, he places the receiver i n  the 

acoustic. coupler connected t o  h i s  terminal and types Control-C on 

the terminal. ' Control-C i s  produced by holding down the CTRL key 

on the terminal while s t r i k i n g  the l e t t e r  C. The computer system 

responds w i t h  a message t o  t e l l  the user t h a t  he i s  i n  communication 

w i t h  the system. 

2. The user t e l l s  the system who he i s  by logging in. 

Control-bel l=<hi  s computer user number>//<hi s computer password> 

-% 

He types 

f . *  . and then s t r i k e s  the re tu rn  key. Control-bel l  i s  produced by 



' I  

. .  

u 4. F i n a l l y  the user i s  r e  He issues the cormland 

execpf 7863 r c l i p s ,  then s t r l kes  the r e  

responds w i t h  llGO:il and execution o f  the model begins. 

5. The user t e l l s  the-system. that he i s  not f a m i l i a r  wi th '  the model 

by typ ing E i n  response t o  the question asked by the system. The 

model w i l l  respond t o  L o r   in addi t ion t o  yes o r  no. A b r i e f  

message i s  p r i n ted  i n  response t o  h i s  answer. AFTER TYPING I N  

A RESPONSEy THE USER MUST STRIKE THE RETURN KEY ON THE TERMINAL 

BEFORE THE SYSTEM WILL RESPOND. 

6. A f t e r  reading the message, the user s t r i kes  the re tu rn  key t o  

continue execution o f  the model. 

7. The user decides t o  l e t  the model run f o r  20 years. 

responded y (or  yes), he would have been asked t o  enter a number 

between 1 and 20; and the ,model would have been set  t o  run  f o r  . t h a t  

number o f  years. 

-. 
' 

. . -  
. -. - - .  
..I 

8 . -  
c 

I f  he had 
F . 

wishes t o  describe.a la rge  construct ion p ro jec t  t h a t  w i l l  

If the user had desired 

. 

e place i n  h i s  area. 

would have responded E ( 0  s would have 

i 
1 

1 

j 
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. .  
W 12. After completion, the plant t h a t  is being b u i l t  will require a 

0 
permanent operating staff  of 300 people. 

13. The model displays the numbers i n p u t  by the user, then asks him t o  

verify those numbers. The user t e l l s  the system that the values 

are correct. If he had answered 9 {or no), he would have been 

given the opportunity to  change the project manpower requirements. 
_- _.-- I  

14. After viewing a screen ful l  of information, the user strikes the 

return key t o  t e l l  the system that he wishes t o  proceed. 

15. The user requests a printed report of the model run  which gives 

-. 

. _ .  ’ more’detailed projections for his region’. I t  will be printed i n  

. .  the Engineering Science Bui ld ing ,  Room 507 and can be picked up a 

few minutes later. He will find the report f i led i n  a hanging 

folder labelled w i t h  the last  two d i g i t s  of his user number 

( i n  t h i s  case: 46). 

If the user wishes t o  ru’n the mod 

i n  response t o  the next Y C : ”  tha 

t 

I *  
, a  
I 

16. again,  he types rclips again 

hen the user wishes t o  end the se 

nd then strikes the return key. letters are an abbreviation 
I 

for  Log O u t . )  The computer resp th a message 

of the sessio session is Over* I 
! 

1 
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A. Introduction and Model Rationale 

As discussed in 'chapter 1, in order to project socioeconomic 

impacts from an activity (e.g., the construction of a nearby power 

plant) on a given set of communities, it i s  first necessary to project 

what the communities would be like in the absence. of the activity. 

example, it i s  impossible'to project how the activity will affect the 

demand for wastewater treatment facilities if it i s  unknown what the 

demand is going to be without the activity. 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 

75,000 gpd treatment capacity would have to 

i 
_c 

. .  

For - - .  . .  

0 

* - 

' '-merit facilities between the present and 1'987 ss+Jming there 5s just 

enough capacity now to handle the present resident population). 

i f the "normal '' economic 
such that it is likely to 1 

construction of the power 

wastewater treatment situ +ties meet future ' 

However, 

the present and 1987, 

1, in Order to 
- .  I _  

. .- I _  ' execute box 1 1  (projection of communi ty-level , socioeconomic condi tions 
when large-scale energy activity occurs), the planner must gb through 

* 

W 
34 
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W the same steps indicated by box I I  1 (pro ject ion o f  regional population 

and employment when the 

o f  community populat ion when the a c t i v i t y  does not occur) as he does 

t o  execute box. 3 (pro ject ion o f  communi ty- leve l  socioeconomic condit ions 

when the a c t i v i t y  does not occur). The di f ference i n  procedure i s  

t h a t  i n  the case o f  box 11, -in addi t ion t o  executing a regional base- 

1 ine  populationfempl6yment proj.ection (box 1) and community base1 ine  

. ->*e 

_.- 

~ -. . populat ion pro ject ion (box 2), i n  order t o  p ro jec t  community socio- 

economic condit ions i n  the impact case (box 11) he must also der ive 

regional manpower a v a i l a b i l i t y  f o r  construction work (box 4); compare 

t h i s  number w i t h  reported manpower requirements f o r  construction (box 5) ; 

from the comparison, p ro jec t  in-migrat ing construction workers i n t o  the 

region (box 6); r e l a t e  construction worker demographic information such 

as ch i ld ren  per in-migrating construct ion worker (box 7) t o  der ive 

regional populat ion project ions (box 8); and pro jec t  which communities 

Be t h i s  as i t  may, i f  the 

I 

j .  

. -  
* 

0 

F 

- . - t h e  construct ion populat ion w i l l  reside in. 

~ planner cannot r e l y  on the resu l t s  produced i n  steps 1, 2, and 3, he i s  

ry f a r  i n  r e l i a b l y  planning for  step 11. 

rmation necessary 

oeconomi c .impacts 

u n i t y  over time. I f  the 

people, then with addi t ional  in- 

s, income, per capi ta water demand, . 

dents per family, etc., he 

on. Accordingly, the 
B -  

overr id ing emphasis i n  the construction o f  CLIPS has been t o  provide as LJ 
I 

36 



reliable a tool as possible, for *pro 

‘ 0  local impact -region, under both bas 

unity population i n  the 

conditions. 

Thus,  again, i n  teems o f  gure 1, our overriding concern i n  the 

in i t i a l  preparation df CLIPS has been t o  .provide planners w i t h  a useable 

tool that  will allow them t o  generate reliable reports indicated by 

boxes 2 and 10. 

model which generates detailed socioeconomic basel ine and impact projec- 

t ions for  numerous municipal f ac i l i t i e s  and services and then projects 

estimates for their  capital costs and operating/maintenance expenditures. 

I t  must be emphasized, however, that  the value of this o u t p u t  for local 

planners is fraught w i t h  limitations as will be discussed. la te r ,  and our 

__. . 
Part 2 of CLIPS, indeed, contains a highly sophisticated 

- - b  - .  

0 -  

* primary focus i n  preparing this in i t i a l  version o f  CLIPS has been on 

assisting the local planner to  arrive at’.boxes 2 and 10. 

Generating basel ine and impact community population projections may 

- ’-appear a simple enough task a t  first glance. However, i t s  actual 

achievement is rarely straightforw rd. The inaccurate results of ,many 

past efforts t o  project small time are notorious 

(see figure 2). I the purpose of this d 

reasons for  these fa i  

’ 

, (see Greenberg e t  a l . ,  1972, and Isse I 
~ 

~ 

reason has been the 

1 

s t a te  regions. . - 
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Figure 2 

EXISTING POPUL 



LJ The fmportance of accounting for migration patterns, then, imnedi- 

ately suggests ... the use of a component technique. Greenberg e t  al .  (1978: 

p. 6) state:  

bir ths ,  deaths, and migr 

effects of each of these components 

"Population change involves three separate components: 

ider the separate 

component models. I' 

The Bureau of the Census' official  Guide for Local Area Population 

Projections (1977: p. 11) ide fies "five broad categories into which 

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

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

i n  i ts  entirety ut i l izes  a l l  f ive approaches. However, because of the 

or accounting for migration i n  as rigorous a fashion as possible, 

CLIPS re l ies  heavily on the likely enhanced potential accuracy availed 

by a component approach a t  the regional level. CLIPS supplements this 

procedure by employing variations of the other approaches t o  step down 

regional projections t the community level. Specifically, CLIPS employs 
- - a cohort-component demographic projection model interfaced w i t h  an 

economi c-base employment projection model t o  project population and 

rrounding the proposed project. 

I 

- * 

W 



The choice o f  a model i s  best made by considering i t s  r e l a t i v e  
accuracy, the type o f  population data available, the q u a l i t y  o f  
avai lab le data, the scale o f  the analysis, the length o f  the projec- 
t i o n  period, the  purpose o f  the projections, and the budget and 
time frame imp1 ica t ions  o f  the pro jec t ion  study. 

Presumably an economic-base, cohort-component ,approach promises the 

V 
.L- 

-:a . 
0 

greatest po ten t ia l  akcuracy. However, the drawback o f  such an approach 

i s  i t s  total'dependence on a r e l i a b l e  and de ta i led  data base f o r  i t s  

ca l ib ra t ion .  Such a data base.is not  forthcoming a t  the community 

l eve l  I i.e. , there are no re l iab le ,  secondary published sources. 

Greenberg e t  a l .  (1978: p. 8) note: 

_J 

.* _. 

., - - .  

The q u a l i t y  and a v a i l a b i l i t y  f basic population information are 
qu i te  variable. . . . data. . a t  loca l  leve ls  are usual ly  
maintained by various pub l ic  gencies for  t h e i r  own purposes. As 
such, the data are much more subject t o  bias, gaps, inaccuracies, 
o r  sudden changes i n  recording procedures t h a t  make t h e i r  use f o r  
another purpose-population estimates and pro jec t ions-d i f f i cu l  t. 

* . .  

e -  

* -  

b+ 
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A. Overview 

Figure 3 i s  a straightforward representation o f  the regional , 

o j ec t i on  methodology. An economic-demographic model projects 

_-I population and employment f o r  the region over time. There are two basic _- 
.. ._. - .  interfaces between population, and employment: (1) population determines 

househol d-servi ng emp1oymen.t and (2) changes i n t o t a l  employment determi ne 

migration. I n  add i t ion  t o  migration, population changes are determined 

by b i r t h s  and deaths. 

changes i n  household-serving employment, business-serving employment, 

and export indust r ies employment. Changes i n  exporf; indust r ies employment 

are determined by exogenously speci f ied growth rates and increments 

Changes- i n ' t o t a l  employment are determined by 

A -  i 
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B. The Regional Base1 ine Popula t ion  Projection Submodel . 

B1. Overview and Model Rationale 
-% -- --- 

&. :- -:. 

bi 
- -? 

* The regional baseli 

set of equations tha t  "a 

adding births, subtracting .deaths, maturing a fraction of each age group 

submodel consists of a - -  

ion year by year by 

. each year t o  the next age group, and accounting for any migration t h a t  

occurs annually. For example, the number of 20-to-24-year-old people 

. .  expected t o  reside i n  the region i n  1985 is equal t o  the number of 20-to- 

24-year-old people residing i n  the region i n  1984 minus the number of 20- 

to-24-year-old people i n  the region who died between 1984 and 1985, 

minus the number of 20-to-24-year-old people who mature to  the 25-to-29- 

. - .  _ .  

I 
year-old group between 1984 and 1985, p lus  the .number o f  20-to-24-year- 

o ld  people who matured from the 15-to-19-year-old group dur ing  the 

interval 1984-1985, p lus  the number of 20-to-24-year-old people who 
* -  
? 

0 

U 
migrated in to  the region between 1984 and 1985, minus the number of 20- 

to-24-year-old people who migrated out of the region between 1984 and 

1985. In addition t o  changing the population directly,  the 20-to-24- 

year-olds a lso give bir th  each year t o  a certain number o f  infants  who 

enter the 1985 

.- . .  

. .  

-old age 'group. 

lowing age group i n  the model : I ,  
~ 

I 

~ L= 1 =IO 
L= 2 L i=11 
L= 3 5-9 i=12 
L=4 70-14 i=13 
i= 5 75-19 i= 14 
i= 6 20-24 i = 1 5  . 

.L= b 30-34 b . 7  7 
L=9 35-39 

50-54 

4 

- .  i= 7 25-29  4=76 s . *  

'f' . -  .* . 
t -  - 

. 



w The cohort-component technique dates back t o  the ear ly  work done by 

,Whelpton (1928) f o r  the ur ing the 1920s. It i s  

general ly considered t o  

w i th  the fo l lowing assumptions: - (1.) r e l i a b l e  data are avai lable f o r  

determining age-specif ic b i r t h  and death rates for  the regidn and f o r  

i n i t i a l i z i n g  the number o f  people i n  each age group a t  the beginning 

year; and, -(2) an. adequate account i s  taken o f  factors  inf luencing, 

migration. The Guide f o r  Local Area Population Projections (U.S. 

Department o f  Commerce, 1977: p. 19) noted: 

o r  accuracy i n  project ing, 

_- __--* 
.,. 
. .. - - .  .. 

The component posing the greatest problem f o r  l oca l  popula- 
t i o n  project ions i s  migration. . . . the most recent survey . . . 
from 1970 t o  1975 . . . indicated tha t  17 percent o f  the 
populat ion l i v e d  i n  a d i f f e r e n t  county i n  1975. 

The present version o f  CLIPS attempts t o  r igorous ly  account f o r  

migrat ion by in te r fac ing  i t  w i th  a deta i led regional employment pro- 

, -  

c 

s 
* j e c t i o n  submodel. The migrat ion sector 'of  the model r e l i e s  heavi ly 

._ on the formulation developed f o r  the San Diego Comprehensive Planning - -  
Organization (see Econometrics Research Associates 1978). . .  

Future refinements o f  the gional baseline populat ion pro jec t ion  

submodel w i l l  f a l l  i n  three areas: (1) fu r ther  basic research on 

i 

I cohorts (and perhaps i n t o  one- 
~ 
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u 82. Model Equations and ,'Expl icat'ion I 

sc *- _ -  
a. 3- . 

1 .  , Compute Births -. 

. -15 

i = 5  
LscW7 5 1 (mi * AGEGP~) A, 3.1 

Live births o f  children between year t and year t+l equals the summation _* 



b, group. One fourth of t h  ge group grow t o  the 

, third every year. One f i f t h  of the. e groups 

t o  the next age group every year. Age group 17 is the terminal one. 

to l6  grow up _ _  . - 
* .  
.--e . ' 

3. Compute Deiths 

.c 

_.. Q-&z+.1 = I)R, * L-&t.t'' 3.6 

. .. 
. I C  _ .  

For i=2  t o  17 

, .  mdJ++] 1 = D R ~  * A G E G ~  3.7 

I 

The number of deaths occurring i n  the region between years  t and t+l  is 

computed by two equations. 

ing a region-Specific i n fan t  mortal i ty  rate times the number of live 

b i r th s  o f  chi ldren computed. For remaining age groups age-specific 

death rates are multiplied times t nun'ber Of persons I n  each age group 

a -  
t 

. a  

First, infants  dying i s  computed by multiply- 
l 

- .  
1 

I 
, 
I I 
, , 

3; 8 
I 

ession-derived 1 inear 

c t l y  t o  the change i n  

-migration i n t o  

46 
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the region, the followi .computati oris are  executed: 

lMAGSd#'+' = MVFi * NPOPf) A. 3 .9  

. lNMlcf#" A. ' =  IMAGSKf"" A. * NMl&#"' 3 .10  

A. 

M1&#"' = INMlG!#'+'. 3.11 
A. A. 

Equations 3.9 and 3.10 dis t r ibute  the number of  in-migrants into the 

separate age groups. 

migrants each age group will be 

number o f  people expected to  be i n  that  age group i n  the national popu- 

latlon a t  tha t  specific time according to  the Series E U.S. Bureau of. 

'the Census Population Projections, and {a the age-specific migration 

uation 3.10 then distributes net 

Equation 3.9 computes the relative share of i n -  

I 

-- in-migrant's into the age groups for  the region by mul t ip ly ing  each share 

computed by equation 3.8. 

I indicating out-migration out of the 

3.12 

3 .13  

3.14 

47 ' 
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Equation 3.12 computes the .share o f  t o t a l  out-migrants expected t o  be 

i n  each speci f ic  age group based upon (1) the age group's share o f  the 
'" -- d e  

I -  

propens i t y  . 
d i f f e r e n t  age groups by mul t ip ly ing each share times the aggregate net  

Equa ti on 3.13 then d i  s t butes hef out-migrants i n t o  the 

__.-. 

out-migration' computed by equation 3.8. 

. .  

. .  - - .  5. Update Population Age Groups 

A G E G ~ !  = mptJ+1 - VT+~+' 3.15 

. .  . For i=2  t o  17 

3.16  

For year Wl, the in fant  populat ion equals the number of l i v e  b i r t h s  i n  

11 'o ther  age groups the number 

a t  year ttl equals the number 

rsons maturing f 

t o  ttl s .  minu$ 

us the number 

umber o f  persa 

3.17  



Total regional populatio 

.in each age group a t  t i m  

of the number of persons 

Equations 3.1 through 3.17 constitute the regional demographic sector 

of CLIPS. I t  should be pointed out  t h a t  the ordering o f  the equations 

presented here is di+ferent from' the actual computational sequence for  

the purposes o f  conceptual clari ty.  The reader will note tha t  the to ta l  

Total regional populatio 

.in each age group a t  t i m  

of the number of persons 

Equations 3.1 through 3.17 constitute the regional demographic sector 

of CLIPS. I t  should be pointed out  t h a t  the ordering o f  the equations 

presented here is di+ferent from' the actual computational sequence for  

the purposes o f  conceptual clari ty.  The reader will note tha t  the to ta l  



bs c. 
4- - :%- 3.. C1. Overview and Model R - 0 - --. 

=+ There i s  general consensus tha t  modeling regional population change - 
over time i s  best accompli hed by employing some form of the.cohort- 

component (nee cohorthsurvival) technique. 

coming i n  the'cqse o f  economic project ions. 

Such a consensus i s  not  fo r th -  
' 

Ih t h e i r  excel lent  review, 

. _-I Chalmers and Anderson (1977: p. 77) noted: 
. .. 
. .  . %  The impl icat ion i s  t h a t  the question o f  using some s o r t  o f  

cohort-survival simulat ion model i s  not r e a l l y  an issue. 
The general structure o f  these models i s  necessarily much 
the same with dif ferences occurring i n  how they are refined. . . . 
There do'appear t o  be, however, a var ie ty  o f  ways i n  which 
the economic submodel can be approached. 

A major por t ion o f  the research e f f o r t  i n  developing CLIPS has been 

invested i n  attempting t o  determine how best t o  account for  baseline 
: 

z 

economic change within the potent ia l  l oca l  impact areas. The importance 

a 
$ 

of . t h i s  matter cannot, i n  our opinion, be overemphasized. As stressed 

i n  chapter 2, i f  the planner cannot ant ic ipate what 4s l i k e l y  t o  occur 

i n  the planning reg ion i n  the 

u n l i k e l y  t o  be able t o  plan meaningfuTly f o r  i t s  presence. 

. -  c 

Furthermore, 

s t o  p ro jec t  populat i  

t s  p r i n c i p a l l y  bec 

nge or, i n  some ca 

een economic and demogra 

rn * 

t o  be more consistent ly accurate than others, there are several u 
. 50 



. .  

fac to rs  t h a t  a f f e c t ' t h e  resu and choice o f  
the models f o r  a pa r t i cu la r  us var iables as 
data a v a i l a b i l i t y , .  the length o f  the pro jec t ion  period, the 
v a l i d i t y  o f  the model's assumptions and time and budgeting 
constraints.  Some models seem €0 be more appropriate than 
others for  ce r ta in  spatla1 conf igurat ions and some perform 

Most o f  the socibeconomic impact assessments i n  the past have 

Lli 

. * 

. b e t t e r  for  ce r ta in  classes 0.f industr ies.  

employed one o f  two basic appraoches: economic-base o r  input-output 

analysis. Although bas i c , s im i la r i t i es ,  theore t ica l  and mathematical , - __e-* 

. .  
e x i s t  between the- approaches (see B i  11 i ngs , 1969) more important ly 

there are fundamental d i f ferences tha t  should be taken i n t o  account i n  

- - .  . .  

choosing. A f t e r  an extensive review o f  the assessment l i t e ra tu re ,  

Chalmers and Anderson (1977: p. 20) reported: 

Input-output analysis wa used i n  only a few assessments. I t s  
use i s  not  widespread p r i n c i p a l l y  because there i s  usual ly  no t  

generate them from primary data. 
propor€ions assumption on which 1/0 i s  based i s  p a r t i c u l a r l y  
inappl icable t o  .areas undergiong large changes i n  t h e i r  economic 

S imi ld r ly ,  Stenehjem and Metzger (1976: p. 202) concluded: 

* an 1/0 tab le  avai lab le fo r  the study area and i t  i s  expensive t o  . 
I n  addi t ion,  the constant inpu t  

0 

the po ten t ia l  l i m i t a t i o n s  of an 1/0 
b 

-a , 
* -  proposed Twin, Oaks power p lan t  (Robertson, Freestone, Limestone, Fal ls ,  . 



- u  and Leon), more than ha1 ring firms presently located 
a- -J%- 

there had been establish 

manufactured products pr oduced in the area. As Richardson 

(1972: p. 14) noted: 

e 1969! Furthermore, many of these firms --* -. - 

input-output modkls are ill-equipped to explain or predict 
the dynamics of structural change, such as entry of new 
industries or the obsolescence and disappearance of old ones. 

Thus, it is extremely,unlikely that an 1/0 analysis would produce 

I 

_- -_  >-' 

. .. 
C .  

an accurate projection of economic activity in the area between 1970 and 

1976, much less between 1970 and ,1990 (unless, of course, its technlcal 

coefficients were updated annually, .a feat that i s  virtually impossible). 

. .  . .  
I 

Consider, for example, a Poultry-Dressing firm, exporting to a non- 
~ local market and employing between 250 and 499 'persons located in Marlin, 

. * _ -  
* Falls County, during 1974. The only two Food Products firms in the region 

I. 
before that were (1) a local-serving Malt Beverages firm established in 

1888 employing 8 to 16 persons and (2) a Prepared Feeds and Feed Lngre- 

-dients for Animals and Fowls firm serving a local market employing 0 to 

16 persons established in 1943. There is simply no way an 1/0 model with 

t 

c 

. 

1 coefficients deter 

OUT try-Dressing fi 

any model est 

two-digit SI 

fore 1974 could account 

and input-output stru 

aggregated conti 

re1 iable results . firms in 'each industry 

* -  

Thus, for sparsely populated 'regions with few interindustry linkages, bd 
52 
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W i r o n i c a l l y ,  a h igh ly  disa . **- - -5:. Furthermore, some capabil Crete increments t o  each 
- 

r. 

indust ry  group during a g'iven year i s  ca l led fo r .  

change for a great deal of complexity i n  the conc 

c a l i b r a t i o n  of the ecbnomic model i s  great ly  s imp l i f ied  by the small s ize  

of the region. . I n  1976, there were only for ty-nine manufacturing f i rms 
._--' 

i n  the five-county region, and these could be c l a s s i f i e d  i n t o  twenty o f  _- 
_ .  - - %  the seventy-two Bureau of Labor S t a t i s t i c s  economic growth sectors (see 

tab le  1). 

afternoon t o  input  i t  i n t o  the computer.' We simply went through the 

Directory o f  Texas Manufacturers, 1976, community by community , f i r m  by 

f i r m ,  and c l a s s i f i e d  each f i r m  according t o  (1) i t s  BLS Economic Growth 

It took two people one afternoon t o  se t  up the data and another 

0 -  * Sector number; (2)  employment size; ( 3 )  whether i t  served local ,  d i s t r i c t ,  

., state, regional , national, o r  in ternat ional  markets; and (4)  date estab- 

1 ished. Local- and d is t r i c t -serv ing  firms were c lass i f ied as business- 

-serving; t h e i r  fu tu re  employment levels, as a consequence, were.derived by 

the model, and a l l  the r e s t  were c l a s s i f i e d  as Basic (nee export indust r ies) .  

I 
t 

. 

- 
Obviously, such an approach would get out o f  hand for much larger  . 

Unless the user i n t e  time on data-gathering, 

ghly aggregate more appropriate for  

gions. (Even so, l es  me would 'be required than t h a t  needed 

the transactions tab1 

We submit t h a t  the i ructure o f  the United States has 

*, recent ly  und i t h  considerable manufactu 

.- .- .* employment and popula o smal.1 areas 
-. 

Hughes, 1975). Any impact methodology tha t  does not permit a modeling bi 



Table 1 

BUREAU OF LABOR STATISTICS 'ECONOMIC GROWTH SECTORS I 

AND PROJECTED ANNUAL EMPLOYMENT 'GROWTH RATES 

1980-1 990 -. -+- 

1970-1980 
Annual Employment Annual Employment 

Growth Rate Growth Rate 
Growth Sector (percent) (percent ) 

Food Products 0.1 -0.5 

-0.4 

0.0 

_. --- Tobacco Manufacturing -0.7 0.0 .- 

Fabric, Yarn, and Thread Mills' . 0.6 . -. 
* - - . Miscellaneous Textiles and Floor ,. Coverings 0.8 . 

Hosiery and K n i t  Goods I 0.3 0.0 
Apparel 1.8 0.1 

Products 2.4 0.0 

Products 0.9 0.2 

Miscellaneous Fabricated Textile 

Logging , Sawmi 11 s , and. P1 aning Mi 11 s -0.7 -2.4 
. *  Millwork, Plpood., and Other Wood . 

Household Furniture 2.8 0.7 
2.6 -0.2 

% Other Furniture Paper Products 2.0 0.4 
3.7 1.2 

a 2.2 0.7 
Paperboard 
Pr i n t i  ng 2.7 0.2 Chemical Products 

s .  

c 

Agricultural Chemicals . 1.8 0.0 
.- Plast ic  Materials and Synthetic Rubber 4.8 0.0 

c Synthetic Fibers 1.6 0.2 
3.6 0.5 

Toi 1 e t  Preparations 3.3 0.7 
0.0 
-0.6 
0.7 
0.6 

-0.5 
0.0 

2.5 0.8 

* 

Aluminum Roll i ng and Drawing 
Other Nonferrous Metal Roll i n g  and 

Drawing 54 
u 



. .  
Table 1 continued 

1980-1 990 
-- 

w - - 
e. - 

0 ent Annual Employment 

Growth Sector (percent) 
Growth Rate 

Miscellaneous Nonferrouls 'Metal Produ '1.9 1.8 8 

Metal Containers .. 2.3' 0.0 
. Heating Apparatus and Plumbing Fixtures 2.1 1 .o 

Fabricated Structura l  Metal 3.2 1.3 
Screw Machine Products 4.0 2.1 
Other Fabricated Metal Products. 4.1 1.5 

. - .. Engines , Turbine, . and Generators 4.6 1.1 
* .  - - .  Farm Machinery 1.2 0.7 

Construction, Mining, and O i l  f i e l d  
Machinery 2.2 0.7 

Mater ia l  Handling Equipment . 3.4 2.1 
Me t a  1 worki ng Mach i nery 3.4 ' 0.7 

General I n d u s t r i a l  Machinery 4.4 1.3 
Machine Shop Products 2.3 0.9 
Computers and Peripheral Equipment 10.0 1.8 

. Typewriters and Other O f f i ce  Machines 4.1 0.0 
Service .Industry Machines 2.8 0.7 
E 1 e c t r  i c Transmi ss i on Equ i pmen t 5.7 1.6 

2.3 0.7 
0.5 1 .o 

E l  e c t r i  ca l  Indus tri a1 Apparatus 
Household Appl i ances 

l e c t r i c  L igh t i ng  and Wiring 5.2 2.9 
adio and Televis ion Sets -1.1 - 0.0 
elephone 8nd Telegraph Apparatus 1 .o 0.0 
ther  E lec t ron ic  Coiinnuni c a t i  on 

Special Industry Machinery '2.5 -0.4 

Electronic Compone 
Other E l e c t r i c a l  M 
Motor Vehicles 

c i e n t i f i c  and Co 

a 
1 -. .. 

* -  
Structure o f  the U.S. E,conomy i n  1980 and 1985, 1975. 
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capab i l i t y  f o r  handling t 

Future refinements t w i l l  focus on two areas: 

1. 
., 

The seventy-two manufacturing industry groups w i  11 be "tr iangu- 

l a r i r e d "  with t o t a l  export groups a t  the top o f  the hierarchy 

and those w i t h  many in ter indust ry  l inkages a t  the bottom, w i t h  

appropriate coef f i c ien ts  i n t e r 1  ink ing them. 

w i l l  permit CLIPS t o  handle larger  regions tha t  have many i n t e r -  

This arrangement 

_- _I -- 

. ~. 

. . \  ... industry 1 inkages between basic employment groups. 

Refined computer software w i l l  permit the user t o  estimate the 2. 

effects of employment increments f o r  any industry group during 

any year. 

beginning o f  a session, a question such as "Do you th ink there 

For example, the terminal screen w i l l  ask, a t  the 

* w i l l  be any new f i rms locat ing i n  the region i n  the Paperboard 

indust ry  group?" I f  the user answers 

ask him t o  estSmate year and employment s i t e  (there w i l l  be 

default values f o r  employment s ize f o r  each industry group if 

the user does not  care t o  specify). 

the terminal w i l l  
* 

, 
3:r, : 

-:7;- c 

With these capabi l i t ies ,  CLIPS should be able t o  handle most types 

of regions and enable the user t o  

wi th  l i t t l e  d i f f  

I 

.. 
. -  
.I. - 

s -  



C2. Model Equations and Expl icat ion 
'xr - -2. 

i. : - ,--. 0 

tJ 
- -  1. Compute Basic Employment . 

. - --. 
As mentioned ea r l i e r ,  the pro jec t ion  of regional basic employment 

is perhaps the most sophist ica 

model. I n  sparsely pbpulated areas the economic base i s  o f ten  trans- 

formed year by year by the loca t ion  o f  one new f i r m  i n  the area.' The 

present version of CLIPS pro jects  basic employment i n  three d i s t i n c t  

mportant element i n  the 

_- -. - 

. .. 
.\ . .  steps. 

AGEMpt"  = GTABL (AGEMPT, TIME, O . ,  ZO., 10.1 3.78 

M I N E M P '  = GTABL (MINEMPT,  TIME, O . ,  ZO., IO.) 3 . 1 9  

c . -  
Agr icu l tu ra l  employment and mining employment are projected year-by 

year by looking up a value i n  an exogenously speci f ied table 'which con- 
It 

t 
i t a ins  the U.S. Bureau o f  Economic Analysis (U.S. Water Resources Council, 

. -  *1972) 1970,. 1980, and 1990 regional  pro ject ions for  these employment 



LJ time t+l by mul t ip ly ing  the employment i n  the industry a t  time t times 

an industry-specif ic projected growth rate. Si'nce BLS projects these 

growth rates f o r  each industry t o  be d i f f e r e n t  during the two decades 

1971-1980 and 1981-1990, the model checks t o  see which decade the simu- 

l a t i o n  i s  operating i h  and sets the ' individual BEGRs accordingly. 

l?. _-  3. 
0 

.. 

3.21 
. .  - - .  ._. 

F ina l l y ,  the model allows f o r  d iscrete increments t o  be added t o  

the employment base i n  a given industry by al lowing the user t o  speci fy 

increments a year a t  a time. NEWEMP:'ttl i s  taken from a prespeci f ied 

matr ix  w i t h  industry groups along the rows and years along the columns, 

with each c e l l  representing the employment increment expected f o r  tha t  _ -  



3.24 

. 
Total household-serving employment at time t+l is the sum o f  themumber 

o f  employment opportunities in each o f  the individual household-serving 

categories at time til. 

..-.* . .  

. . .. . 
3. Compute Busi ness-Serving Employment 

3.25 

Business-serving employment at time t+l is estimated by using a separate 

regression-derived 1 inear equation for each o f  nine employment categories 

with the sum o f  total basic employment and house-serving employment acting 

as the independent variable. 

. .  
* 

c 

.L -. 
formulation was deemed necessary because examination o f  empirical data w 



indicated that economies o f  scale operated in this employment sector. 

.The reason is that small comunities- and rural areas typically utilize 
*&- . 

t - --s-. 
bd 

. .-=., 

private water wells and septic tanks while larger communities have capi- 

tal-intensive utilities, a situation that leads to a sharp initial 

increase with a gradial leveling o f f  o f  employment with increasing size. 

-. .- 
-. 5. Compute Construction .Employment 



W 

..--’ 

. .  

3.32 

3.33 

3; 34 

. .. 
I - \  . .  

Equation 3.30 estimates .the number o f  nursery school students by assuming 

t h a t  each of the age groups 2 through 8 i s  l i k e l y  t o  have a constant nurs- 

ery  school p a r t i c i p a t i o n  r a t e  and tha t  the t o t a l  nursery school students 

i s  the summation of each of these rates m u l t i p l i e d  by the number o f  persons 

i n  each of the age groups a t  time t + l .  Equation 3.31 performs the same 

computation for  kindergarten students; equation 3.32, f o r  elementary 

school Students; equation.3.33, f o r ’  high school students; and equation 

* -  
0 

e * 

e r  o f  publ ic school students by 

tary, high school, 

3.36 

a function‘ o f  the 

pec i f i c ‘da ta  supplied by the Texas 

Education Agency. 

-6 1 



! , I  
$ 1  

! 

8 

i.95 * 

SECt'' = 1 (S * AGEGPLI * PSC 3 , 3 1  

0 

Enrollment in state colleges and universities at time ,t+l is a function 

of total college enrolTment (determined by age-specific college enroll- 

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 

col 1 eges . 

8 

- 
. 

_. --' 

. - -  
* 

. ?  _ .  
, 

SC??' = 82 t 83 * exp ( Y w  * NGR) + 84 * SEE+' 3.38 

Employment in. state colleges and universities is then, determined by three 

variables: 

higher education empl,oyment, and (3) the number of state college students. 

3.39 

(1 time, (2) the national annual rate of growth in state 
I * -  * 

SEMpt'' = PS??' + SC??' 

. ' Equation 3;39 produces total school employment by summing public 

school employment and state college school employment. 

' 

I 
I 
I 

I 

I 





THE COMMUNITY BASELINE POPULATION PROJECTION 'SUBMODEL 

A. Overview and Hodel Rationale;. I 

i n  chapter 3 consists of 

deta i led baseline populat ion and employment project ions f o r  the region 

inmediately surrounding the proposed project.. (The region i s  usual ly a 

area depending on commuting patterns and county 

s i te . )  Such information i s  useful  i n  i t s e l f ,  but i s  not l i k e l y  t o  

provide very meaningful guidel ines f o r  planning pub l ic  f a c i l i t i e s  and 

services. A sewage co l l ec t i on  network ra re l y  extends over an e n t i r e  

region, and the l oca l  wastewater superintendant needs information 

(namely, populat ion project ions) f o r  h i s  service area. 

stressed i n  a recent Texas Department o f  Cbmmuni ty A f f a i r s  document 

' 

This po in t  was 

rov id ing project ions o f  income, sales, 
n a t  the regional leve l ,  usual ly do not 
d i s t r i b u t i o n  o f  populat ion and economic 
on. This i s  a severe shortcoming f o r  the 
t o  know what the regional analysis means t o  

impact condit ions i s  t o  

n i  t y  leve l .  Indee 

ro jec t ing  a t  the regional . 

vantage of the data t o  

are avai lable a t  the 

then t o  step-down t o  the comiun 

enhances po ten t ia l  accuracy. Greenberg e t  a l .  (1978: p. 17) 



I 

This method can also be categorized as a stepdown'procedure. It 
takes advantage of the fact that population projections at the 
large scale may represent degrees of reliability and component , 

analysis. Thus, the large-scale projections act as a constraint on 
potential papulation levels for aggregations of smaller geographic 
enti ties. 

Complexity enters again, however, when the modeler attenipts to 

determine specifically what procedure he should follow in stepping-down 

regional population projections. to the community level. 

(1978) presented five different detailed models for accompllshing this 

task. The approach chosen for the present version of CLIPS is a trend- 

'C 

u 
- -:- 

- * -  

e detail that are not possible to'achieve at the m a l 1  scale of 

' 

Greenberg et al. 

extrapolation, density-ceil ing, step-down model. 

Specifically, the CLIPS community base1 ine population projection 
\ 

submodel first projects each community's future population by assuming 
s .  
0 that it will grow at the same rate as it has in the past, regardless of 



. .  

on the d i s t r i b u t i o n  o f  growth among cornuni t ies i n  Santa Clara County, 

' Cal i fornia, '  found t h a t  absolute number o f  acres avai lable f o r  res- 

i d e n t i a l  development i n  each cohiuni ty  overwhelmed a l l  other variables 

i n  explaining the d i s t r i b u t i o n  o f  intracounty growth. 

4 -  2: -- - - -  . 5  

Even i n  sparsel? populated regions, such density c e i l i n g  factors  

are suspected t o  operat . The Old West Regional Commission's study 

(1976) , Temporary/Mobile F a c i l i t i e s  For Impacted Communities c i t e d  

(p. 20): 

For example, one o f  the main reasons f o r  the dramatic impact 
growth i n  the small communities o f  Lyman and Mountain View (located 
i n  the Jim Bridger Val ley i n  southwestern Wyoming) was tha t  .the 
major i t y  o f  the large construction ' force required for,  the expansion 
o f  trona processing, selected those two communities over the 
equidistant la rger  cornuni t ies o f  Rock Springs and Green River, 
p r i n c i p a l l y  because o f  the ex is t ing  saturated growth condit ions of 

Much closer t o  home, the Texas Department o f  ,Comniunity Affairs '  

8 .- the l a t t e r  two c i t i e s .  
* 

' r  Freestone County Trend Study (1978a 

r e s t r i c t i n g  the growth o f  Donie i s  

housing. Most o f  the land is owned 

. 28) concluded, "The prime factor 

lack o f  land avai lable f o r  - - ." 

d contro l led by estates." 





8.  Model Equations and Explications - - 
This formulation i s  

(1978: p. 61), which the 

f i c a t i o n  o f  t del by Greenberg e t  a l .  

c "The Growth Rate 

Met hod o f  Ad j us tmen t :I' 

I f  the community h i s t o r i c a l  population growth ra te  has been posi-  

_- t ive,  the model i n i t i a l l y  increases. the community's populat ion according 

t o  i t s  h i s t o r i c a l  growth rate. The community grbwth ra te  i s  diminished 

each year, however, by subtracting a constant which has the e f f e c t  of 

imposing a density c e i l i n g  and, other things being equal, producing a 

- .-. 
. .- _ .  - -  

I 
l o g i s t i c  growth pat tern over time. 

r a t e  has been negative (or less than one, i f  the incremental re la t ion-  

I f  the community's h i s t o r i c a l  growth 

* 
t 

I ship i s  mu l t ip l i ca t i ve) ,  the community's.population i s  simply updated by 

decreasing i t s  l a s t  year 's  population. For both growing and dec l in ing 

communi t ies ,  the annual absolute amount o f  population growth i s  computed 

- -- -*'by subtract ing l a s t  year's populat ion from the present year 's unadjusted 

a 
s 

. ,  community base1 ine  populat ion 'project ion.  

the model adds a l l  the p 

t o t a l  unadjusted regional populat ion growth projec- 

1 computes each community's share o f  the unadjusted 

regional populat ion growth by d iv id ing  the i n d i  

a t ion  growth between time t+l and t i m e  t by th  

growth between the same t ime  

regional population growth (.that produced by the 

ted populat i  

conomic-demographic model described i n  .chapter 3)  by subtracting 

regional populat ion a t  time t from regional populat ion a t  time t+l. 

68 
hi 



' .  

W Finally, the model determines I eaeh community's I *  baseline population 

at time t+l by multipying its projected share of the unadjusted 

regional population growth by the "actual" population growth, and adding 

this value to the community .. baseline population at time t. 

I 

63 . -  

1. Compute Commlrni ty Basel ine Population and Community Population 

Growth (for communities with'negative historical growth rates) 
-. -. 

. .. COMBP?' = C O M B 8  * CGRL 4 . l  
I - .  A. A. . .  

4 . 2  

_ _  2. Compute Community Basel ine Unadjusted Population and Community 
f 

: 
1 growth rates) 

acf-f 4 . 3  
,,&g?2! 
* -----, . . -- CM#BPf+' = COMBPf * CGRi A. 

- --- 
. c  

A. A . ,  

L 

4 . 4  

4.5 

4.6 

= -- 
(NUMTWN = number of towns in region) 'M 

69. 
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4. 
'e 

W 
8 - -:-. 
. i . -  

-- c 
0 4 . 7  - ..-z* * - .  

(Note t h a t  t h i s  number can be negative.)  

5 .  Compute Comtnhities' Shares o f  Unadjusted Regional Population 

. Growth 
._-* 

COMsKf+' = COMPGwTtTf'"' i URPG 4 .  b h 1 
. -. 

. . 1  ... 

6. Compute Actual Community Baseline Population 

COMBP = CUMBP? + (cum4 'I ARpg#x+') 4 . 9  
h h 

* . -  . 
* 

L 
t 



. Chapter 5 

THE REGIONAL IM 

A. Overview and Model Rationale. 

Chapter 3 describes the procedures used by CLIPS t o  perform a ' 

regional base1 ine  population project ion.  

used t o  der ive from the regional. population pro ject ion the requ is i te  

baseli.ne populat ion pro ject ion for  each o f  the communities i n  the region. 

By l i n k i n g  the submodel described i n  chapter 7 d i r e c t l y  t o  the resu l ts  

of the community baseline populat ion pro ject ion submodel 

project ions o f  pub1 i c  f a c i l  i ties/services requirements and costs for  

each of the commnit ies under the basel i ne  condi t io  

Chapter 4 describes the method 

_- 

CLIPS generates 

The p ic tu re  i s  more complex unde 

by f i g u r e  1. -  I n  order t o  der ive a community's socioeconomic pro ject ion 

71 



, I  

W 
*- q - - _ -  -‘a size. The present version o f  CLIPS requires only annual aggregate 

the impact assessment on a typ ica l .  pro ject  o f  the speci f ied type and 
* ‘Z 

construct ion and operating s t a f f  manpower require ents ( tha t  i s ,  no 

occupational ’ breakdowns are required). ‘ 

’ _- 
*- - . ...-5 

v 

Once the s ta r t i nb  date, length of the project ,  and annual manpower 

‘ requirements have been specif ied by the. user, ..CLIPS takes over and 
_I 

-. proceeds automatical l y  through the remaining steps. From manpower _- 
requirements, the model next annually estimates how many new construct ion 

-. 
.. 

* .  -% 

workers are required. Then i t  determines how many o f  the new construc- 

t i o n  workers required w i l l  have t o  be brought i n  from outside the region. 

This step i s  c ruc ia l  t o  the impact assessment. Chalmers (1978: p. 83) . 

notes : 
0 

5 .  No s ing le  issue i s  more import n the analysis o f  construction ’ 

per iod impacts than determination o f  the extent t o  which the work- 
force i s  t o  be made up o f  loca l  labor r e l a t i v e  t o  the extent tha t  
new workers w i l l  have t o  

d 
f grate i n t o  the study area 

. .- 

d i s t r i b u t i o n  (“a loca l  worker was def 

place o f  residence i n  order ,to’ work o 

I w 

.- c .  

-* 
-bid 
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Based upon the observations and judgments o f  p ro jec t  s ta f f ,  
p r imar i l y  the reported experience o f  TVA, i t  i s  estimated tha t  the 
fo l lowing proport ions o f  the four  types o f  employees a t  peak 
construction w i l l  . locate from outside the area t o  a new fu l l - t ime  
or part-time residence w i th in  the area: construction craftsmen, 
20 percent (16 percent f u l l - t ime  and 4 percent part-t ime); construc- 
t i o n  non-manuals, 65 percent (58 percent f u l l - t ime  and 7 percent 
part-t ime) , opefations personnel, 75 percent; and CRBRP Pro ject  
O f f i ce  personnel 70 percent. These i n f l u x  estimates assume normal 
l e v e l s  0.f competition. 

. _- *- The problem w i t h  assuming a constant i s  t h a t  the proport ion i s  .- 

. .. o f ten  not constant. For example, research discussed i n  the Old West 

Regional Commission's (1975) Consiruction Worker P r o f i l e  y ie lded the 

proport ions shown i n  tab le  2. 

- - .  ... 

Several addi t ional  approaches have been suggested. The Construction 

Worker P r o f i l e  drew a sample o f  s ix ty-e ight  communities and twelve 

4 

e .  
pro jects  and empi r j ca l l y  derived a regression equation estimating the 

local/nonlocal mix w i th  the fo l lowing independent variables: s ize o f  
c 

community and the 

lready working on pro jects  i n  the 

i t i e s  w i th in  Commuting distance. The 

ores both the s k i l l  mix 

e and the ef fe 

sess ,1 abor avai 1 abi  1 i ty 
ro jec t i ng  i n -  
between the leve l  of ' 

t 4and the.  pro ject ion of 
labor a v a i l a b i l i t y  i s  not  a t  a l l  c lear  a t  the present time. 

Consideration o f  l oca l  s k i l l  mix and unemployment probably holds 
# 

W the most promise. i n  est imating the loca l  labor a v a i l a b i l i t y  and, thus, 
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W 
Table 2 

LOCAL WORKERS AS A PERCENTAGE OF TOTAL WORKERS 

Total Local 
, Project  Number Construction Construction Percentage 

and Name : ,  Workers Workers Local 

48 40.3 _c .. 1 Coronado 1,2.3 11 9 

3 2 Craig 1,2--Yamps 
Power Plant  307 129 42.0 

3 Hayden 2 483 155 32.1 

4 Co ls t r ip  1,2 161 62 38.5 

5 Center--Mi 1 ton 

aco Lake Expansion 

74 



1 w potent ia l  construction work migration. The problem wi th  the EPRI 
* 3' 

suggestion i s  t h a t  i n  r u r a l  areas construction workers c r a f t  unions 

often e i the r  are nonexistent o r  else do not maintain r e l i a b l e  data. 
. 

We ant ic ipa te  incorporating a fiml approach i n t o  fu tu re  versions 
I 

o f  CLIPS which potent'ia?ly solves most o f  the problems. 

occupational breakdowns o f  manpower requirements w i l l  be specif ied. 

F i r s t ,  deta i led 

Annual estimates o f  boilermakers, 'br icklayers , carpenters , cement _* -. 
' C - .  ,.. - %  f in ishers,  e lect r ic ians,  insulators,  ironworkers ,. m i  1 lwr ights  , operating 

engineers , pai n ters  , plumbers , p i  pef i t t e r s  , sheetmetal workers , 1 aborers , 
etc., w i l l  be required. Next, these groupings w i l l  be made compatible 

w i th  those speci f ied i n  the 1972 Census o f  Manufacturers' Table 180. 

This tab le contains f i f t e e n  craftsman groups including boilermakers, 

brickmasons, carpenters , elect r ic ians,  etc. 

estfmates o f  the numbers o f  the craftsmen employed i n  each two d i g i t  

spec i f ied manufacturing' industry (e.g. Furniture, Lumber and Wood. 

. 

a 

I t  also includes regional . -  

f 

"Products, Primary Ferrous Industr.ies, etc. ). By (1 ) s t ructur ing the 

submodel t o  aggregate our industry groups appropriately (see chapter 3)  ; 

) adding terms t o  

t t a l s ,  we can obtain 

a t ing  construct ion workers. 

o f  CLIPS simply assumes tha t  60.1 percent (see 

ers w i l l  be nonlocal. 

etermined, CLIPS derives 

number o f  in-migrating construction spouses 25 t o  29 years old. The W 
75 
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i I 1  ! . 

W 8. Model Equations afid Expl icat ion 

c- ,rL'. 1. Compute Project  Construction Worker Ma ower Requirements 
L 'L- 

CWMPR = GTABL(CWMPRT,Y€AR, 1970,1990) 5 .  I 

During a given year, the t o t a l  number o f  eons$ruction worker man- 
* 

power requirements (the number o f  jobs which must be f i l l e d  i n  order t o  

complete the construction tasks planned f o r  t ha t  year) i s  determined by _- 
a look-up table. The computer software i s  set  up such tha t  a t  the 

beginni'ng o f  a simulation, the user i s  asked t o  def ine a p ro jec t  for 

which he wishes t o  model the impacts on the region and i t s  communities. 

The d e f i n i t i o n  requires the user t o  set f i r s t  the date (e.g., 1982) he 

expects the pro jec t  t o  begin and then i t s  length. Next, the user i s  

required t o  specify, year by. year, the number o f  construction workers 

required. The model then takes over and transforms these speci f icat ions 

t 
a . -  

. i n t o  the tab le CWMPRT. When the model i t e ra tes  t o  the regional impact 

. .- projection-submodel eac 

i n  the preconstructed t 

p l y  looks up CWMPR for  t ha t  year 

hat during many years CWMPR w i l l  

5.2 

- + .  . on s i t e  (CWOS) a t  year. t, 

workers must be l a i d  o f f  and RNCW becomes negative.) 

(Note t h a t  when CWOS i s  greater than CWMPR, 
. 

bd 
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. w  
P -&a 

3.  Compute Constructfon Workers on S i t e  

cwost+l = cwost + RNC(IFJ+'- 5.3 
.*? 

, - -  
c Equation 5.3 computes Construction Workers On S i t e  a t  year t+l by 

adding Required New Cbnstruction Workers between year t and year t+l . 
t o  Construction Workers On S i t e  a t  year t. 

_.. -* _- . .  
. _. . .  % 4. Compute Required New Construction Worker In-migrants 

R N C W Z ~ , ~ + ~  = 0.601 * ~ ~ ~ w t ~ ~ + + l  - 5 . 4  

I f  CWMPR ' is  greater than CWOS, RHCW i s  pos i t i ve  and new con- - -  
s t ruc t ion  workers must be hired. However, as discussed i n  the over- 

f view, some of these workers w i l l  be l oca l  residents and commuters and 

* * 

V assumes a l l  o f  them out-migrate, together w i t h  t h e i r  dependents. 
78 



hd 6. Compute Construction Worker In-migrant Demographic Character- 

i stics 
0 

, --.r In order t o  project regional impact PO 

know not only how many constructi-on workers 

also what age groups 'these in-migrants and their dependents f a l l  into. 

tion, CLIPS needs to  

1 be in-migrating b u t  . 
~ .. 

Most of the parameters i n  this section are taken from the Old West 

Regional Commission's Constructjon Worker Profile (1975). _e . _. -' 

. .. 
- . %  .. 

6a. Compute Number o f  In-migrating Construction Worker Families 

1cwF-tt,~+l = RNCWl W + l  * rpm 5.6 

In-migrating Construction Worker Families equals Required New 
s! 

z Construction Worker In-migrants t 



i n-migrati ng construction worker children in each of 
-? 

the first five age groups (<l, 1-4, 5-9, 10-14, 15-19) equals the total .- -=" 
i - -  - * - --. 

=r in-migrating (ICWCH) times the Construction Worker Children 

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

that 0.2919 o f  all tn'migrating construction worker children will be 

from 1 through 4 years old. 
. -- 

. -. . 
- 6  6.d Compute In-migrating Construction Worker Adults 

In-migrating construction worker adults consist of three groups: 

(1) single construction workers, (2) married construction workers who 

do not bring their families, and (3) married construction workers who 

' do bring their families. 
* 
s 

5 . 9  
* 
s- 

The number of in-migrating construction worker spouses (ICWS) 

- . "equals the 'number o f  in-migrating construction 'w families (ICWF). 

5.70 I 

l 

e number of nonfamily constru 1 
i 

5 .  7 1  

c 

W 
80 
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W The t o t a l  number o f  ruc t i on  worker in-migrat ing adul ts (CWIAD) 

z - =&;. 
a -&- 

equals in-migrat ing construct ion workers with t h e i r  spouses plus the 

number o f  adu l t  workers without fami 1 ies. 
. c  

6e. D is t r i bu te  *In-migratinq Construction Worker Adults i n t o  the 

Adul t  Age Groups 

For i = 5  through 17 
. -0 

. , .. 
- . \  . .  

ZCWAO~"' = CWZAD'p'+' * CWADOFi 5.72 

The number of in-migrating construct ion worker adul ts i n  each o f  

the adu l t  age groups equals the t o t a l  number' o f  in-migrating construc- 

c 
S '  

t i o n  worker adul ts  (CWIAD) times the Construction Worker Adul t  D i s t r i -  

adul ts  are assumed t o  be between 20 and 24 years old. 

but ion Factor. For example, 0.203 o f  the construct ion in-migrating 

s 

. .  

6f .  Compute Construction Worker Out-migrating Children and Adults . 

i s  se t  t o  zero. When 

greater than CWMPR 

t i l i z e s  the equations (5.6 through 5.12). t o  

compute out-mi g ra t  i o i l d r e n  and adults. The assumption i.s. t h a t  

out-migrants have the same demographic character is t ics  as in-migrants. 
T 



W 7. Compute Construction Worker B i r ths  . 
8 

-J% +, -:. Equations 5.6 through 5.12 compute the number and d i s t r i b u t i o n  o f  a - .- 
0 

construct ion worker in-migrants and out-migrants between year t and year 

t+l. A f t e r  the i n i t i a l  constructjon year, and f o r  the'durat ior t  o f  the 

project ,  resident conStruction worker population matures, gives b i r t h ,  

and dies. 

school students. Thus, the next step f o r  the model i s  t o  compute these 

v i t a l  s t a t i s t i c s .  The same equations used f o r  the resident regional, 

populat ion are used f o r  construction worker population with the assump- 

t i o n  t h a t  the v i t a l  rates are the same. 

Some construction worker elementary students become high 
-. . _- 

. .. 

. .  -. -. 

CWAG€GP1-5 = 

? 

f -  CWAGEGP6- .. .. v. -- 3.14 



For i= 3 
. .  

through .I6 

( L  , j 

I -e 
0- -&. . C G ~ H V + ~  4. = CWAGEGF~ + 5 ,o  

CWRTH,, = 0 . 0  . 

Equations‘5.16 through 5.19 duplicate equations 3.2 through 3.5 

for the constructlon worker population. 

.. *-  

9. Compute Construction Worker Deaths -.  . .  

5 . 1 8  ’ 

5 . 1 9  

5 . 2 0  

. .  

5 .21  

5 . 2 2  

5.23 

5 .24  



Equation 5.22 computes the number o f  construction worker popula- 
. , .  

W *  
8 -&- 

I 

f i on  under one year o l d  a t  year t g b i r t h s  , subtract1 ng 1.- -rs-. 
. -  

deaths, and adding the number o f  in-migrating construction worker 

ch i ldren under one year .old ( t h i s -  l a s t  term i s  negative when CWOM i s  

nonzero). 

Equation 5.23 computes the  number o f  construction worker popula- 
c 

t i o n  i n  age groups 2 through 5 a t  year t + l  by adding growths and in- 

migrants to,  and subtract ing deaths from, the number o f  populat ion i n  

t h a t  age group a t  year t. 

. .. - - .  ... 

Equation 5.24 performs the same computation for  age groups 5 

through 17. 

' 17 
8 .  . c w ~ o p t ' ~  = 1 ( C W A G E G ~ + ~  5.25 

4. 1 

23 * 
Equation 5.25 compute t o t a l  construction worker population a t  

. Z*C' 

summing the number o f  peo f ;a--- 1 . .  . - 

I 

I 
~ 

1 :  

r I t i o n  rates by the number o f  construction worker people i n  each age group, 
u 

84 
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12. Determine Regional Impact Population Projection 
*e 

7- -7s. -.  
5.27 - -  TLP~ = L P ~  + CWLPI 

Equation 5.27 computes the tQtal regional labor force under impact 

conditions by summing'the results o f  equations 3.41 and 5.26. 

5.28 . _- 



Chapter 6 

THE COMMUNITY IMPACT POPULATION PROJECTION SUBMODEL 

A. Overview and Model Rationale. 

Perhaps the single weakest component o f  the present version of ,  CLIPS 

s the sector: of the community impact population pro ject ion submodel 

which a l locates construction workers t o  ind iv idual  communities. We _e 

ant ic ipate extensive research i n  t h i s  area i n  the immediate future. 

I n  order t o  p ro jec t  community popu.lation under impact conditions, 

the community baseline populat ion must be summed w i t h  community popula- 

t i o n  brought i n  by the project .  As Chalmers (1978: p. 92) noted: 

The inmigrat ing nonlocal construction workers have t o  be 
al located t o  communities d i f f e r e n t l y  from other employment- 
re la ted  .inmigrants because t h e i r  settlement pattern v i 1  1 be 
inf luenced by the s i t e  o f  

Two a1 ternat ive formal approache 

h 

t 

proposed action. 
* 

e been suggested as modes of 

i n g  communities: 

i ng approach. formulation, and (2) 

simpler of the two 

v i  ty’model assu 

a1 funct ion tha t  

ars as follows: 

86 
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- 
. _ -  --. __ -- . .-.e 

3 -  where 

FIMLC = Frgction of to t a l  in-migrants locating i n  Community i 

= Population size of Community i pi . 

.--a . Di , p j  = Distance between Community i and the project. - 
. .. 
.. . *. The terms of this equation are typically modified by raising P and 

0 t o  some power reflecting their  relative strengths i n  the determination 

o f  settlement patterns. Moreover, several studies have gathered samples 

of previous projects and employed cross-sectional regression analysis to  

derive the equation parameters empirically (Wurdock, Wieland, and 
c 
* . -  Leistri t z ,  1979). 

\I 
The problem w i t h  the gravity model is t h a t  i t  does not work as well 

7 

as we would l ike i t  to. In practic l l y  a l l  studies, the pattern was 

.- consistent- b u t  the overall explanatory power was ow--too low for the 

e reasons for this low 

ather than the empiri- 

tiveness features ' . 

j -* .*-- ..- ~ recreation, etc.)  
a: 
c - 

2. Availability of private amenities (shopping, medical care, etc.) hd 

. 



484 , 3 .  A v a i l a b i l i t y  and q u a l i t y  o f  housing 
'A- 

s- --g- 
* 6 4. A l l . o t h e r  at t ract iveness features, such as the presence o f  

employment opportuni t ies f o r  other fami ly  wage earners 

The problem i s  t h a t .  l~( too "packed." Housing 

simply do not vary consis- avai l a b i  1 i ty and pubi i c  

t e n t l y  enough w i t h  population s ize  o r  w i t h  each other. Given i t s  c ruc ia l  
_. --' 

importance, housing should not  *only be considered separately but, owing '. - -  -. % 

t o  the varying housing preference patterns and incomes o f  construct ion 

workers, should i t s e l f  be disaggregated . i n t o  a t  l eas t  single-family, 

mu1 t ip le - fami ly ,  and mobile .home types. 

. .  

The most s i g n i f i c a n t  con t r ibu t ion  o f  Stenehjem's work (1976) a t  the 

F 
Argonne National Laboratory has been the development o f  a l i n e a r  program- 

ming model ca l l ed  the Spat ia l  A l loca t ion  Model (SAM). SAM i s  based on 
* 

4 * an approach t h a t  weights the workers' preferences according t o  housing 

type, t h e i r  incomes, and t h e i r  wi l l ingness t o  commute; i t  a lso allows 

f o r  supply const ra in ts  according t o  the a v a i l a b i l i t y  o f  housing i n  the 

ind iv idua l  communi t ies .  

. 

. . -- 

The problems w i t h  SAM so f a r  have been 

ve housing i n f  

ofold: (1 )  data depend- 

a t i on  w i l l  simply be d i f f i -  

nted adequately t o  

fe ren t  f roni Argonne I s . r. Stenehjem 

Studies researchers t h a t  such docu- 

o us as soon as i t  i s  available. Our present 

t a SAM-like submo 1 and permit CLIPS users the 

the resu l ts  with those o f  the gra t y  model. Of 
* 

' course, i f  the housing data are no t  available, the user w i l l  e i t he r  have cd 

c 



hi t o  stay wi th  the modifie construct "guesstimated" 
*- *- ,g. 

- -  - *  housing data arrays. (It i s  possible i n  using the gravi ty  tnodel t o  

. .us weight the cornunit ies s ke i n  features thought 
3 )  ... 

not adequately captured by the 



B. 
a -+ 
5- -e;:. - 1. * Compute Community Attractiveness to Construction Workers 

COMA#' = (COMSP?' ** G A E )  * (UISTi ** DAE) 

(** denote; exponentiation) . 

6. I 4. 4 . -  

The residential attractiveness to project construction workers o f  a 

given conmiunity at time t+l equals the multiplication o f  two terms: 

community population size (COMBP) raised to the power denoted by the 

Community Size Attractiveness Zxponent;. and the commuting distance be- 

tween the community and the project raised to the Distance Attractiveness 

Exponent (CSAE will be positive and DAE negative). 

. .. -. 1 the . .  

6.2 

i -- 

. W  , 

90 
? 



4: Al locate  In-migratingeConstruction Workers t o  Individual 

W Comniuni ti es 
a -A, 

*- --g. 

6.4 

The number of in-migrating construction workers a1 located t o  each com- 

. munity ( I i W C )  equals the t o t a l  number o f  new construction workers in-  

migrating i n t o  the region (RNCWI) times the indiv idual  community's 

. ._ -. "b 
re la t i ' ve  at t ract iveness score (COMATTR) . 

. *  

5. Compute Community In-migrating Construction Worker Population 

6 . 5  

L 
91 
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. .  Chapter 7 
I 
t- _- _.. -", r?- THE COMMUNITY-LEVEL SOCIOECONOMIC ASSESSMENT SUBMODEL 

c A. 
the costs and revenues 

' associated wi,th developments, the goal being to determine the impact 

of the.development on both elements and then to derive aggregate impact 

by subtracting overall costs from overall revenue. ... Such analyses must 

be approached with trepidation. ~ Burchell and Listokin (1978: p. xxi), 

i n  their excellent handbook, cautioned: 

The quantification of the parameters in this field is a most 
complex one. 
faced with the enormous variety o f  both residential and non- 
residential configurations. When, in turn, these are 
considered within the diversity of the United States, with 
cost elements varying both regionally and also substantially 
by the size of the governmental units involved--the very 
scale of cities altering some of the cost estimates-the 

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 

On the cost side of the ledger we have been . 

.scope of the research becomes evident, 
Nor is the other side of the coin--the income sector-- 

d the realities of municipal 

ral serious c 

t from the CLIP 

planner i n  carrying out his own 

hy so much attention has been 

devoted to providing re1 iable community-level population projections, 

92 
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'd With such projections, those most familiar with the local area (and the 
d -k 
*- --s. types of services they personally are -charged with delivering) wi 11 be 

able to produce far more reliable need assessments than will a generalized 

me thodol ogy . 
The possible exception to -this statement would be the case of a 

major investment in developing and implementing a totally site-specific 
._--- _* 

' methodology similar to-that developed by Frank (1976). Such a methodology 
-. 

would require data such as the diameter, length, and material type (e.g., 

vitrified clay) o f  sewer lines, block by block, for the entire street 

network of the specific community, as well a$ the same information on 

the future residential , commercial, and industrial development areas in 
the community. Then, the modeler would have to determine where in the 

specific comnunity residential development would occur and in what 

... 

P 

II sequence. 

Such a complex methodology as Frank's, then, is not likely to be 

ble form (that is, one 'that can 

unity). Thus we are likely to have 

e forms. The output from these 

use i s  restricted appro- els can be valuable as long a 

I 

I 



. Models projecting municipal costs usually f a l l  i n to  one of two ' I  

classes: average costing o r  marginal costing. Ayerage costing i s  fa r  

more prevalent i n  the absence of detailed si te-specific information. 

With the average cost  approach, according to  Burchell and Listokin 

. .  

(1978: p. 4): 

Costs are attributed t o  a new development according t o  
average cost per u n i t  of service (municipal and school 
d i s t r i c t  services) times the number of u n i t s  the develop- 
ment is  estimated t o  require. This  method does not 
consider existing excess or deficient capacity that might  
exist for particular services or the poss ib i l i ty  t h a t  a 
new development migh t  f a l l  a t  the threshold level, calling 
for major new capital construction t o  accommodate increasec 
growth. Both of these deficiencies could invalidate an 
average cost assumption. 

.. 
. --  -. --b *.. 

e marginal cost approach, on the other hand, "takes both of these 

a1 deficiencies i n t o  account." The marginal cost approach, however, 

suffers i n  i t s  reliance on an extensive data base, which i n  many cases 

wi1,l. be d i f f i cu l t  t o  p i n  place. (The reader will note that the other 

. submodels of CLIPS likewise rely on a extensive data base, However, i n  

their  cases, these data are readily accessible i n  secondary,' pub1 ished 

nd t h u s  .the data col ction task is  so simplified as t o  justify 

ependence of the 'model n i t  i n  the hope of enhanced potential accu- 

. .  

IPS, we have pursued the 

Specifically, 

. Health Care 

i n  Conanunity A between time t+l . .  and time t equals Per 

*:. Capita Health Care Capital Costs times Community Populat 

between time t+l and time t) when (1) data requirements were unwieldly 

.. 
-- ::.- * .- 
if 
B r  _- 



v :  and/or (2) i n i t i a l  capacity estimates were not  deemed c r u c i a l l y  in f luen-  

e points, we have opted- for  a marginal cost  approach (e.g., 

ng Space Construction Required i n  Communi.ty A between time 

t+l and time t equals School Bui ld ing Space Required i n  Community A a t  

t ime t+l minus School Bui ld ing Space Exis t ing i n  Community A a t  time t.). 

We f e l t  t h a t  since the construction o f  such f a c i l i t i e s  as school class- 

rooms would be a major expense'item, the capab i l i t y  t o  assess the e f f e c t  

o f  i n i t i a l  capacity was c ruc ia l  even i f  i t  meant the user would have t o  

roughly estimate beginning year classroom space. 

.< 

F ina l ly ,  i t  must be emphasized t h a t  even w i t h  these marginal cost ing 

_. a .  , sectors, the year-by-year estimates o f  the model's output cannot be 

k 

B . -  
in terpreted l i t e r a l l y .  Sometimes a school d i s t r i c t  w i l l  choose t o  l ag  

i t s  construct ion schedules behind demand and permit classrooms t o  be 
4 
C temporari ly overcrowded and then, i n  a surge, construct enough space t o  



. .  

B. Model Equations and Expl icat ion 

. The CLIPS communi ty- leve l  socioeconomic assessment submodel re1 i es  

heavi ly  on the MurphylWilliams Urban Planning and Housing Consultants 

document, Socioeconomic Impact Assessment: A Methodology Applied t o  

Synthetic Fuels (1978) prepared f o r  the U. S. Department o f  Energy. 

, Annual costs estimates throughout the submodel are derived usual ly  

by applying some disaggregated-component of a m u l t i p l i e r  t o  one o f  the 

fo l lowing: (1) Community Population Growth during the i n te rva l  t,t+l; 

(2) annual ant ic ipated Houses Constructed (Single-Family, Mu1 t i p l e -  

family, o r  Mobile Homes) during the i n te rva l  t,ttl; or, (3 )  the ex is t ing  

l eve l  o f  populat ion i n  a given community. 

_e . .. -. I . 

_. 

Accordingly, the f i r s t  step i n  estimating costs i s  t o  estimate 

9t 
. 



, . .  . .  
* .  

. .  

P I O f f f l l  = cOMspf+l - PIF? 7.2 
A. h L 

-t c- -5- 

r, 
- -I. ., 0 --- 

Next, Population In Other Households i s  computed by subtracting P I F  from 

- COMBP. 

F@' = PlF?' i PPF 7.3 
L A. 

-. -* 

. _. Equation 7.3 computes the number o f  families by dividing P I F  by Population - - .  

Equation 7.4 computes Other Households by dividing Population In Other 

Households by Population Per Other Household. 
h 

- -  

U in Community i between time t and time t t l  by the assumed Construction 
97 
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V NMHRf+' A. = RPMHd" A. +.CWMHd" h 7.15 
* %  - -75:. 

0 

Equation 7.13 computes the total Number of Single-Family Houses Required 

in Community i at time t+l by adding RPSFHR and CWSFHR. 

and 7.15 perform the'same computation f o r  the other two housing cate- 

gori es . 

Equations 7.14 

__. -. _- 
. . .  .. .. z CSFHdpt+' A. = i&W1 (O.,NSFHR'?' x; - NSFHRf) A. 7.16 

Equation 7.16 computes the Change in Single-Family Houses Required by 

substracting the Number o f  Single-Family Houses Required at time t from 

the Number o f  Single-Family Houses Required at time t+l. The AMAX1 .. 

A function simply sets the variable to zero when the change comes out 

negative, thus assuming no houses are demolished. 
a 
t 

CMFHRf9'" h = AMAX1 ( O . ,  ' 7.17  

CMtr&#"' A. = AMAX1 ( 0 .  ,NMHlf' - NMffR:) 7 . 1 8  L 

Equations 7.17 and 

ile homes Requjred. 

J& 

-. *. 

9 ' 0  -- ::.- - .- 
8 -. + -  

U 
99 
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b.' 2. Compute Schools Capftal Costs 
* 

f i r s t  the model computes the number o f  students, elementary and high 

school, expected i n  a given community. 

CWES'?' = ,.(COMCpf+' + CWFS) * ESPCWF 7 . 1 9  
L L 

Equation 7.19 computes the number o f  Construction Worker Elementary. 

Students i n  Community i a t  time t+l by d iv id ing  Community Construction 
_r 

_. 

. ., -. 
" ?  .. 

Population by Construction Worker Family Size and then mul t ip ly ing  t h i s  

by Elementary Students Per Construction Worker .Family. 

l i k e  most o f  the construction worker demographic information, are taken 

from the Construction Worker Pro f i le  (Old blest Regional Comission, 

CWFS and ESPCWF, 

b 
4 - -  1976). 

4 
t CWff!?'. = (COMCP?' 4. i CWFS) * HSPCWF . 7.20 

L 

. .  

o r  Construction Nor ker 

High School Students. 

7.21  

* f 

+ 0.6 * AGEGP(5)"') * CSRBpf+' 7.22  LJ L 

100 
* 

, 



J ( C e S ' .  Equation 7.22 then compute the t o t a l  number o f .  Pesident population age 

.5 t o  17 expected i n  Community i a t  time ttl by f i r s t  adding the numbers 

o f  regional populat ion i n  age groups 5-9 and 10-14 (plus 60 percent o f  

-% t- - -  I 

. -  
age group 15-19) and then mu l t i p l y ing  t h i s  sum by CSRBP. 

TS€?' A. = CUMBP517Y' * 0.9  7.23 

_ c  
_ _  -- 

To compute Total Students Enrolled, COMBP517 is m u l t i p l i e d  by 0.9. . *. 

. ?  
. I  

ffSSTst" 4 = (TSE'?' 4. * FSEffS) + CWHffe' 7.24 

. . -  Equation 7.24 computes h igh  school students (HSSTS) by adding Construction * 

C 

. + -  

Worker High School Students t o  the product o f  To ta l  Students Enrol led and 

Fract ion o f  School Enrollment i n  High School. 



sssfz?' -- ffsBsRf+' t EsBSl7?' 7 . 2 6  
I 4 . .  h L ? 

W 
Q- -:- - y-  

. -  e . .a - --- 
. - -=r Equation 7.28 computes t o t a l  School Bui ld ing Space Required. * &.re - -  

7 . 2 9  
S B S C r P ' .  ='AMAX1 (O.,SSs?f' - SBSi) It 

h 

Equation 7.29 computes the number o f  square fee t  o f  school bu i l d ing  space 

. -. t h a t  i s  required t o  be constructed between time t and time t + l  (SBSCR) by 

subtract ing the  e x i s t i n g  school' bu i ld ing space i n  the community a t  t i m e  t 

(SBS) from school bu i l d ing  space required a t  t i m e  t+l. The ANAX1 function, 

again, prevents demolit ion. 

-. . -  

.. . .  _ .  
c SFD&'+' = SBSC$"' * UCSS ' 7.30 

A. 
'$ 



' Sf&"' L. = STV 7 . 3 3  

0 

Equation 7.33 computes School Land Costs. 

SCt3.t"  A. =* s iocf*~+" A. i' Sf(++' A. 7 . 3 4  

Equation 7.34 computes total school capital costs (SCC) for  Comnunity i 

between time t and time t+l by'summing development costs and land costs. 
*. - -  

-. LI ._. 

3. Compute Streets Capital Costs . 

To compute Streets Capital Costs (STCC) .the model u t i  1 izes the 

computed change i n  housing requirements and steps through several cate- .. 
\ 

* gories of s t ree t  costs. 
* .  

ff&*;t+' * MSLPMff) 7 . 3 5  
A. 

ts (measured i n  linear 

is done i n  two' steps 

ion requirements and 

ed i n  linear fee t  per 

t -  the quantity Change i n  , 

Mobile Homes Required times Minor Street Length Per Mobile Home. 

103 . 



. j /  I ' t  1 1  ' 

M S L c ~ * ~ + '  = * 1.1 7.36 * 4. A. 
=- . -3'. 

Lj 
-L= . -- - 

Equation 7.36 adds a 10 percent increment (for non-residential ly-related 

minor streets). t o  compute total .  Minor Street Length Construction Required. 
- -  



4J A b & " '  = AslC&"' * UCAR 7 .43  
A. A. 

-% 
, *- -2. - - -  

Equations 7.42 and 7.43 p rform a like computation for collectors, and 

arterials. 

7.44 

-.--- 

. .. Equation 7.44 computes total *street development costs (STTDC) by summing 
*. -. * .  

the three development costs. 

STL&"' = STTV&"' * 0.07 7.45 
A. A. 

. .  

Equation 7.45 computes Street Land Costs to be 7 percent o f  development 

costs. 
6 

* . -  

e * src&J+' 5 sno&J++l + STL&J+' 
A. -A. 4, 

7 .46  

sts (STCC) by adding 

streets depend upon the over- 

equals Minor Street Length 

treet Length Construction Required between time t 

. and time t+l. b./ 

105 



0 a1y = (31; + . c s L c R f # x + '  x. 7 . 4 8  
'c, 

LJ 
*- -z-- , _. - . .  - -  a 

7.49 A R S l r '  = ABLY' + A s l C R f *  X+l  ' 

x. 

Equations 7.48 and 7149 perform the like computation for collectors and 

arterials. 

_ r  
._--- 

. -. 

. .  - .  4. Compute Utility Capital Costs 

Utility Capital C o s t s  comprises four categories: gas and electric, 

water facilities, storm drainage, and sanitary: sewerage.. Since gas and 

electric distribution lines, water distribution lines, and sewer collector 

. lines typically follow street patterns, these costs are computed in a 
a 

manner similar to that used to compute street costs. Treatment plant 

facilities are then computed as a co 

* -  

c 
t proportion of distribution costs. 

- ,  . . .- .GERRD&*"' x. =. (CSFtrrrf*"+' L * UCGESF) 

+ [CMFffd*':*' L .* UCGEMF) + (CMH$*"' * UCGEMtl) 7 . 5 0  

nd electric development 

U 



_- Equations 7.51, 7.52 and'7.53 perform the same computation for the water 
-. -. 

distribution network, the storm drainage collection network, and the sani- 

tary sewage collection network. 

. .  

RRUVCW' A. = GERRV+~+'  + W F R R V + ~ + ~  

I 4 SVR&*'+' 4 + SSRRDe"' ' 7.54 '  
c * -  

4 Equation 7.54 computes the total Residentially Related Utility Develop- - 
ment .Costs by. adding the: four 

Next,' distribution and collector costs for trunks and interceptors . . e  

(called non-residential ly-related costs) are estimated by incrementing 

7.55 

7.56 

7.57 

7.58 

107 



m NURUDC!*'+' 4. = GENRRCf7'+' A. + WFNRk($'''' 
f- --g. 

"- 
W 

- 
~ 1' ---. + SVNRR&7'+' A. t SSNRR+'+' 7.59 

Equation 7.59 computes .total Non-Residentially-Related Utility Develop- 

ment Costs by adding'the four components computed by equations 7.55 

through 7.58. 
_e - - - -A 

ifTFV&'+' = RRUVC + NRKUDC 7.60  . .. 
. - .  

.4. _.. 

Total distribution and collector network development costs (UTFDC) equals 

the sum of the residentially related and the non-residentially related 

development costs. 
_ I  

* -  Next, the model computes utility system-wide costs which include 

pumping stations, treatment plants, storage facilities, water wells, and 

long distance transmission power 1 ines. This computation is accomplished 

- .  by adding .a sizable increment to UTFDC. 

4 
* 

.';;.r- . a?+.: - . - - -  
t t , - i  , 
c 

7.67 

7.62 

a . 7.63 

, -- .:-- ~ 

I * 'a- , * - -  Equations 7.62 and 7.63 compute system-wide costs for water facilities 

and sanitary sewerage. 
108 
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; , I t  ' I t  I f  

UW&.t" A, z G 7.64 
D 

LJ 

' iquation 7.64 cpmputes total Utility System-Wide Development C.osts by 

summing the three components. (Storm drainage has no system-wide costs.) 

7.65 
. 

UTC&"' -- UTFD&"' + USWC. .t, .t+ I 
* A ,  A, 

Total Utility Capital Costs (UTGC) equals distribution and collector 

network costs plus system-wide costs. 
. ., --  

-. -. .. 

5. Compute Service ,'Faci 1 i ty Costs 

Service Facility Costs includes five categories: li~brary, health 

I care, government administration, fire, and police. Since these costs 

versus urban sprawl), they are computed in a much simpler, aggregated 

t . *  
are much less sensitive to community development patterns (high density 

1 
.o 

manner. . 

I '  , 

7.66 

ing community total population 

r set equal to Community Resident 

.. 
v 

Library capital costs (LIBCC) equals COMPG times per capita 1i.brary 4 4  
109 



V 
c 

capital costs (PCLBCC), which i s  measured i n  dollars per person. 



SFi&p'+' A. ' = PFL&"' A. + OPFLCf""' A. 
*, *- *TZ. 

L, 
i . 

C. 
_ *  --- 

-- Service Facility Land Cos 

SERFCd8'+', A . .  = 'S  

. -- 

.1 

Total Service Facility Capital Costs equals development costs plus 1 
_.- .* .. 

. .- costs. 
- - .  . .  

posed o f  in sanitary land f i 1 1  s. 

swco&p '+ '  = COMPGf't+' * ucswc . '  
A. A. 

.. 
t * 

7.75 

7.76 

and - 

di S- 

7.77 





r 

Equations 7.85 and 7.86 pe 

pbrks and playgrouhds. 

r m  ' the same computation for neighborhood 
'r- 

6, 
6- -:- - -.. 

posv&J+' L = O S V 8 ' ~ + ' .  . R . '  +, Npp&~.t" L + PUWc+J+' 4. 7.87 
I -- 

* Total parks and open space development costs (POSDC) equals the sum of 

the three components. 

-. 
POSL&J+.' = POSL&J+l * UCPOSL 7 .  55 L .& 

Parks and Open Space Land Costs equals Parks and Open Space Land Require- 

ments (acres) times U n i t  Costs Parks and Open Space Land (dollars per 
I acre). 
8 -  

7 . 5 9  

elementary students bused (PSEB), (2) multiplying the number of h igh  LiJ 
113 



school students (HSSTS) times the proportion o f  h igh  school students 

hused (PHSB) and (3) summing the two .products. 
')I 

U 
3, --" -. - - 
I :* -- . -.* 

SUM&'' = €3 7 . 9 1  
1 1  * 

e 

' Busing Operating/Mainte 

bused (BUSPUP) times the per p u p i l  busing costs (PPBC) . 
. . * - -  

. 7 . 9 2  

Educational general service operating 

the to t a l  students enrolled (TSE) times the per p u p i l  service costs '(PPSC). 

* 
c SUM(?' = GSUMC'  + 8USUMe'  c 7 . 9 3  

c 
F 

s 

Equation 7.93 computes total school operating/maintenance costs (SOMC) by 



AOMP =.ARSL?! * UMAS 7.96  
A. 

* kquations 7.95..and 7.96 perform the same computation for collectors and 

arterials. 

7.97 t+ 7 STOMP - A .  = MSOMC?' + COMC?' A. + A Q M C ~  

Equation 7.97 computes total street operating/maintenance costs (STOMC) 

by summing the three categories. 

> 

- - .  > .  

10. Compute Pub1 ic Services Operating and Maintenance Costs 

Public services include recreation, library, health care, general 
a administration, 'fire, and police. ' 



POMP' c = COMTP?~-,* 4 PCPOMC 7.103 

Equations 7.99 through 7.103 perform the same computation for library, 

health care, general administration, fire, and police. 

. .  

Total pub1 ic services operating/maintenance costs (PSOMC) equals the sum 



'Equations 7.106 through 7.108 perfohn the same computation for gas and 

electric, 

total uti 

water supply, an 

1 i t ies operating/ ing the four components. 

. .  I -  
I -... * -  . 

. .  
-. - ... 





un as a ' se r ies  o f  three 

Similar f ie ld  length 

large program i n  overlay 

an intensive development 

nvisioned, the three parts 

1 opment work i s completed , 
et. of random access over- _- 

further conserve central memory, i t  was decided t h a t  tables of 

t ion .  by cohort by year) 

entral memory. This 

o f  an extremely fast  

the university. 

ults generated by 

f i l e s  w i t h o u t  character 

phic, employment, e tc . )  

easily accessed by sub- 

s a consequence, a min imum 

1 measures is  t h a t  
W 

length, and consequently , i t  can be run  
119 



i n t e r a c t i v e l y  even during' the peak usage hours o f  the UT computer 

system. 

PART3 runs i n  22400B.words. 

i s  an oc ta l  number. 1 

'Z * - _.- 
*u 

PART1 runs i n  17000B words, -PART2 runs i n  220008 words, and --a- 
c . 
-** - .-a (The su f f i x  8 means tha t  the preceding number - - _  

The executable Code of: CLIPS was care fu l l y  w r i t t en  t o  insure the 

. generation of e f f i c i e n t  ob ject  code.for CDC 6000 ser ies and l a t e r  computers. 

A l l  global var iables i n  the model are stored i n  labeled common, and 

v i r t u a l l y  a l l  o f  them are i n i t i a l i z e d  by data statements ra ther  than by 

assignment statements o r  by read statements. The code , is h igh ly  structured, 

and whenever possible has been wr i t t en  as a sequence of very short  DO 

loops. The machine ins t ruc t ions  generated from one o f  these loops w i l l  
_ .  

* fit e n t i r e l y  i n  the  high-speed acces ns t ruc t ion  stack. of a CDC 'machine; 

the r e s u l t  i s  t h a t  ach r e p e t i t i v e  p 

qu ick ly  because the machine i s  no t  f 

c - -  

d 
0 

fetched from memory (af ter  the ,stack i s  i n i t i a l l y  f i l l e d ) .  

A f te r ' t he  .development phase o f  the model has been completed, a l l  

. . . __- __ -_  _ _  - . - _ - .  - -  - 
and w i l l  be hand 

n i t  con f l i c ts .  

ill insure t h a t  i n . a d  

uns f o r  1.851 TM 

disks, and magnetic tape equipment.) As o f  January 1, 1979, the maximum 

cost of a twenty-year s imulat ion run i s  $1.25. 
u 

120 . 



- B. ^ _ l -  Future Software Development - I ,  

The next major phase o f  so 
-? 

,u 
w i l l  be geared - - -:-* 

e -  

c 
.* . * -:*. . a  - _ _  

toward making CLIPS a more f l ex ib le  too l  f o r  the sophist icated user. 

Toward t h i s  end, three major extensio 

1. The addi t idn 0 f . a  preproces 

- -  
he basic model are planned: 

o f  changing the i n i t i a l  .values o f  

before i t  i s  run. The preprocess0 

t o  vary the nature o f  the region’s basic i n d u s t r i a l  mix over 

time by s to r ing  nonzero values i n  a new employment matr ix  

which, feeds i n t o  the basic efiployment subroutine. These capa- 

b i l i t i e s  w i l l  f a c i l i t a t e ,  the study o f  a l te rna t ive  futures f o r  

a region which may be brought about by d i f f e r e n t  planning 

strategies and by changing patterns o f  indus t r ia l i za t ion .  

. __-J _- 
. -. 

- -  . .  

. 

_ .  

c 

c 

z 2. The addi t ion o f  more f l e x i b l e  output routines 
t 

user the opt ion o f  outputt ing many o f  the intermediate variables 
as- -+-;, ~ .- 

- T..’-L;, 
.r 

l t i v a r i a t e  p l o t t i n g  

c - 
computation rather  than the CLIPS routines when the model i s  

W 
121 



run. This opt ion w i l l  give the researcher o r  planner the 

a b i l i t y ,  i n  effect, t o  configure the model t o  the theoret ica l  

framework which he fee ls  i s  most v a l i d  for pro ject ing the 

fu ture o f  the-region t h a t  he i s  s tu  

4 

The b u l k ' o f  futu're work on CLI 1 be basic research, 

can be no be t te r  than i t s  not software 'development. A pro je  

conceptual underpinnings; therefore, most fu tu re  work w i l l  be d i rected 

toward gaining more i ns igh t  i n t o  the workings o f  a regional socioeconomic 

system and t rans la t ing  these ins igh ts  i n t o  mathematical equations which 

more accurately .model the complex phenomena o f  human society. 

_ - e  

.- 
% _ .  

_ _  
r. - 
- .  



-. C, .. Local Disk File Usage 

CLIPS uses the foll 

The model: 

1. RCLIPS - I ne p n w u  I Lullnllaliu IIIu~.l .... . _.. . 

f i 1 es from 'permanent storage and control s 

3ds a1 

xecuti 

1 needed 

ton of the 

model 

BIN1 - The absolute b-inary generated ,from the FORTRAN program 

PART1 which does regional demographic and economic projections 

- - '  
2. 

I ' e  - -  -. _ .  



Model Ini t ia1,ization . 

To init’ialize t h e  regional model, the following information must be 

placed i n  the  appropria 

a1 population by five-year age 

‘ groups for-both the resident  population and the construction 

worker population (which is  i n i t i a l i z e d  t o  zeros) 

2. COHORTS - The regional population by seven aggregated age 

3. .NUR - The national unemployment rate 

.6. RNFAM - The number of families l iv ing  i n  the region during the 

7. BBR - Age-specific b i r t h  rates 

. -  

14. GR7080 - The growth rates of the basic industry groups from 

___ . --- 



15. GR8090 - The b 

16. AGEMP - Agricu 

c jndustry growth rates from 1981-1990 

r a l  emploment for  1970, 1980, and 1990 
C -*- 
*u 

- -:- - C .  - 0 -. . 
3c 17. f4INEMP - Mining and mineral ext ract ion employment f o r  1970, 

4 .._- - 
1989, and 1990 

18. A,B - The Tntercept and slope vectors f o r  the regression- 

derived equations f o r  household-serving indust ry  employment i n  
I HSEMP 

. .. . .  -\. 19. A,B - The in tercept  and slope f o r  the regression-derived,equa- 

t i o n  f o r  construction employment i n  CONEMP 

PCTPS - The percentage o f  students attending publ ic  schools 

PSC - The percentage o f  col lege students attending s tate 

20. 

21. 

d co l  1 eges 

_ -  - 
22. NGR - The nat ional  growth r a t e  for  higher education * .  

. .. - . .- - - ---- - - - .-. - - ~ . - .  - - 

fi 23. BO,B1 - The in tercept  and,slope for the regression-derived 
t 

equation f o r  publ ic  school employment i n  SCHEMP 

24. B2,B3,B4 - The in tercept  and slopes f o r  the s tate col lege 

employment equation i n  SCHEMP 

5. SPRN - Age speci f ic  p a r t i c i p a t i o n  rates f o r  nursery school 

t i c i p a t i o n  rates f o r  kindergarten 

SPRN - P a r t i c i p a t i o  es far h igh school 

I 

the regression- 

derived equations for  business-serving- employment i n  BSEMP 

1. UTET - Vector of u t i l i t y  employment by t o t a l  employment 

32. LFPR - Age-specific labor force par t i c ipa t ion  rates 
_- 



. 
. .. 

. .. . - .  . .  

33. CNLFPR - Age-specific labor force participation ' I  rates for  

construction wo 
34. JPW - Number ok er worke 

35. A,B - The intercept and slope for the regression-derived equa- 

tion for migration i n  MIGRATE 

OMR - Age-specific outmigration rates 

IMFR - Age-specific inmigration rate  factors 

36, 

37. 

1.n addition t o  these, a few constant multipliers embedded i n  the 

code may have t o  be changed depending upon the nature of the region 

being simulated. 



1 1  , ’  

E-. , Components of the Model. 

. RCLIPS: Control .Command Macr 
i c, 

RCLIPS is  a control command macro which was defined us ing  the 

DEFCCM processor an the UT 6600/6400 computer system (figure 4 ) .  

is read from a permaRent f i l e  set and i s  executed by typing RCLIPS i n  

response to  a - CC:on the terminal. The macro does the following th ings :  

I t  

’ 

1. I t  looks for  the keyword AGAIN-after i t s  name t o  determine i f  _c 

- .  -. 4 . the model has been previously run during the current terminal 

session. 

The binary absolute program f i l e s  BIN1, BIN2, and BIN3 are 

read from the appropriate permanent f i l e  set. 

If so, step 2 i s  skipped. 

2. 

_. 
3. BIN1’ is executed. 

4. BIN2 is executed. 

5. BIN3 is executed 

6. If an OUTPUT f i l e  has been created by BIN3, i t  i s  pr in ted .  





a ,  

Figure 5 

0 PROGRAM PART1 : REGIONAL DEMOGRAPHIC AND ECONOMIC PROJECTIONS 

Call HSfW 

Call CWEW 



.. 

. .  

2. IMPACT allows 0 ’  define a large construction project 

planned for  t 

and manpower 

operating sta 

gion by i n p u t t i n g  i ts  s tar t ing date, l eng th ,  

n, a constant permanent 

c i l i t y  may be i n p u t .  

i 
i 

3.  BIRTH applies age-specific b i r t h  rates to  the population cohorts 

to’determine the number of l ive b i r t h s  for  a given year. 

is  used separately f0.r both the resident and construction worker 

I t  
_I 

c -. .. -. populations. 

.. _ .  
! 

= : 

4. GRONTH computes the number of people i n  a cohort aging i n t o  

the next older cohort. I t  also is used for  both the resident 

and construction worker populations. 

DEATH uses age-specific death rates t o  compute the number of 5. 

deaths i n  each cohort. I t  is used separately for both the 

. resident and construction worker populations. 
i 

6. POPLAT performs an intermediate. revision of the resident popu- 

la t ian based on births, growth, and deaths. 

the construction worker population, migration is also included. 

- CW determines the number o f  new construction workers required 

i f  the defined project is under way. 

. .  

When invoked for  _ -  
7. 

’ I t  writes this number 

then ca l l s  the graphic routines to  

e construction population i f  the project is under way 

f . .  are  nonl.oca1 constrtiction workers on site. Before 
* 

CWDEMO ca l l s  CWIIG t o  .migrate construction 

worker families i n  (or out  a t  t h e  completion of the project). -. .. ’- 
> 1 ...-- 
I ~ -4- .- - 
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. .  

. .. 
- . %  . .  

3 

z . *  

* 
i 

bd 

9. CWMIG computes the number of new construction migrants by age 

group based on orker family size, and * 

r a t i o  mu1 t i p 1  i e r s  o f  the 

construction worker family. 

the number "of migrants i s  negative, resu l t ing  i n  out-migration. 

10. BASIC pro jects  employment i n  basic industry groups using industry- 

mber bf pkople i n  an age group per 
I 

I n  the waning years o f  the project ,  

specif ic growth rates. for  the periods 1970-1980 and 1981-1990. 

Agr icu l tura l  and mining employment are interpolated by GTABL 

from t h e i r  projected 1970, 1980, and 1990 values. 

ment i n  an industry group i s  taken i n t o  account by a new 

employment matr ix whose nonzero values i n  a given year are 

added t o  ex is t ing  employment f o r  the corresponding industry 

groups. A f t e r  the defined construction pro jec t  i s  completed, 

i t s  permanent operating employment i s  considered t o  be basic 

c 

New employ- 

,and i s  added t o  mining employment. 

11. HSEMP projects household-serving employment by type as a 

regression-deri ved 1 i near funct ion o f  population. 

CONEMP pro jects  res ident ia l  construction employment as a 

regression-derived l i n e a r  funct ion of the change i n  the 

12. 

o f  households Sn..the region. 

o j e c t  manpow 

I f  the pro jec t  i s  under 

requirements are a lso added. 

13. SCHEMP pro jects  sch nt. F i r s t  the number of students 

teb using age-s 

chool employment i s  ca lcu la t  

school. par t i c ipa t ion  rates, then 

as a 1 inear function of 

the number o f  students. Next s ta te 

i s  computed as a funct ion o f  
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the number o f  students and the 



. . ., 
, .  

lb! nat ional  higher e on growth rate. School employment i s  
* . " -  

the sum o f  these - _.- - 3. -~ 0 

14. BSEMP pro jects  bu mpl'dyfnent by type as a 

regression-de'ri ve 

and t o t a l  household-serving employment. U t i l i t y  employment i s  

interpolated using GTABL. 

on o f  the sum o f  t o t a l  basic 

. . 15. SUMEMP computes t o t a l  .employment i n  the region. _- *. -* 

. .. 
* .  t i 16. LABFOR uses age-specific labor force par t i c ipa t ion  rates t o  

compute the s i t e  o f  the labor force and t o  determine the l oca l  

unemployment rate. 

17. MIGRATE determines the number o f  migrants by cohort for  the 

resident population. 

regression-derived funct ion o f  the change i n  employment oppor- 

t u n i t i e s  i n  the region. I f  the migration i s  in-migration, the 

in-migrants are assigned t o  cohorts on the basis of the age 

s t ructure o f  the nat ional  populat ion projected for t h a t  year 

and each age group's propensity t o  migrate. 

_. ' 

F i r s t  net  migrat ion i s  computed as a * 
2 _ _  

* 
s 

. -  _ -  
If  i t  i s  out- 

t-migrants are assigned t o  cohorts on the 

he regional population and 

rom the resident population ' 

ser 's terminal. Both 

aggregated cohort , then w r i t t e n  
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w 19. SAVEECO writes the local unemployment rate, basic employment, 
-% - -. -z:, c 'household-serving emplioyment, business-serving employment, - 0 - .- . --'1 

, -+ school employment, constr ion employment, and total employment 
2 . u 6  -. 

to TAPE3. s 1 '  I 

POPOUT reads the aggregate populations by cohort from TAPE2 

and' displays them in tabular form by year on the user's terminal. 

21. ECOOUT reads the emplgyment information from TAPE3 and writes 

aggregated basic, aggregated household-serving , aggregated 
business-serving , school , construction, and total eniployment 
by year on the user's terminal. 

22. GTABL is a function called by several routines to perform 

1 Inear interpolation between points in a two-dimension data 

matrix. 

cannot be expressed in functional form. 

bears no resemblance to the GTABL function in the GASP simula- 

ti on 1 anguage. ) 

20. 

__-.* 

. -. 

.. - .  

s 

It is used when the relationship between two variables 

(This version of GTABL 

a -  

.: 

- .- 
I - -  

. -  _ -  
nity Impact Assessment 

communi ty-level impact assessment system (figure 6).  

gional population by age group by year and incoming 

distributes the population to communities 

impacts on some selecte 

s a predefined. W i v e  growth rate, 

ate times i ts previous 

population. If its growth rate is positive, It is allocated a 
W 
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share o f  the c 

- -+-. r e l a t i v e  size, 

t i o n  according t o  i t s  

density c e i l i n g  on i t s  

.I.' 
n -ma 

- 0 -- * .* 

~ -+ year ly  growt ay be varied year by year 

t o  inf luence , <  o f  the growing communities. 

2. CONSTRT alTo 

selected communities w i th in  the region, then computes addi t ional  

school enrollment and. housing needs f o r  these communi t ies .  

Total community populat ions'are updated a t  t h i s  po in t  and are 

wr i t t en  t o  TAPES. 

3. NEEDS i s  the d r i ve r  subroutine f o r  the housing, municipal 

services, and municipal operating and maintenance costs sub- 

models. Yearly, i t  c a l l s  HOUSE, CAPITAL, and OPMAIN f o r  each 

3 

. .. 
+ .  -. -. 

! 

= _ *  

' impacted community w i th in  the region. A f te r  doing th i s ,  NEEDS 
4 . c a l l s  SAVERES t o  w r i t e  projected municipal expenditures f o r  each 

town t o  d isk f i l e s  TAPE6-TAPE(n). 

4. HOUSE determines the number o f  households i n  a community, then 

pro jects  housing requirements f o r  the year. The types o f  

.. -a -- ..._ i 
c - r  
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as  a function of the change in.schoo1 population i n  a conununity. i .  -? - -z:. _ -  - -  A 

1f.new bui lding space is  required, its cost is estimated on a 
-. 

u n i  t-cost basis. Land .and faci 1 i t y  development costs are a1 so 

estimated, 'then total  school capital costs are computed. 

7. STREETS computes the changes i n  minor, collector, and ar te r ia l  

street footage required as  functions of changes i n  the types 

of housing i n  a community. Land and development costs are 

computed, then summed to  yield total  s t r ee t  capital costs. 

8. SERVICE computes the municipal capital cost for  l ibrar ies ,  

health care, administration, fire, and police f a c i l i t i e s  as  

functions o f  the change i n  community population. These are 

summed to yield total  service capital costs. 

_c 

.- 

. .. 
* .  - - %  

4 

1 .  

1 9. UTILITY computes water, sewer, gas, and electrical  capital 
U 

costs as  functions of the changes i n  types of housing i n  a 

Communj ty. These' are summed to  yield total  u t i  1 i ty  capital '.+/-+~ - I- 

' I---- 

c 
-? . -  
-I  

I 
I computes solid waste disposal costs as a function o f  the 

change i n  a communi 

pace, and neig 

e change i n  co 

t i n g  and maintenance 

ction of the mo STROM, SERVROM , 
and UTOM. . I t  
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I 

costs as a function o f  population 

operating and maintenance costs. 

13. - SCHOM computes general school operating and maintenance costs 

and busing costs as 'a function of the total elementary school 

and high school enrollments. These are summed to yield total 

0 

school operating and maintenance costs. 
. .-.- 14. STROM computes pub1 ic. streets operating and maintenance costs _* 

as a function of the lengths of arterial, collector, and minor 

streets in a community. 

15. SERVROM computes recreation, library, health care, governmental, 

fire, and, police operating and maintenance costs as functions 

o f  community population. These are summed to yield total service 

operating and maintenance costs. I 
r 

01 id waste 'collection, gas and electric, water 

supply, and sanitary. sewerage operating and maintenance costs 

as functions of community population. These are sumned to yield 

total uti1 i ty operating and maintenance costs. 

SAVERES writes computed. capital and operating and maintenance 

costs to a separate disk file for each tokn being modeled. 

18. POPOUT2 reads the aggregate community population projections 

from TAPES and .writes them to the user's terminal in tabular 

. 

g and maintenance costs 

from the appro ity file and generates a year-by-year 

ditures summary on the user's terminal for each 

i community. 
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that  may occur dur ing  a CLIPS session and the corresponding error  
. - --- 

messages that  are produced by the model. Explanatory notes follow 
_- 

. .. 
the l i s t i n g  o f  the terminal session. - - .  . .  

, .  

. -  

- .- 

a . Y 

COMMUNITY LEVEL IMPACT PROJECTION SYSTEM - C L I P S  

ARE YOU FAMILIAR WITH C L I P S ( Y E S  OR NO)?  

THE MODEL I S  S E T  TO RUN FOR 20 YEARS, WHICH 
CURRENTLY IS  ITS MAXI UM CAPABILITY.  DO YOU 

I- i WANT THE MODEL TO RriN 
: OR NO)? 

Y 

ENTER NUMBER OF YEARS AS A L E F T  J U S T I F I E D  INTEGER 
1 

BE A LARGE 
- UR REGION. I F  b EFFECTS OF THE 

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

_. 
~ - ---- - _.----c_- --- .. .-. -- . 

W 
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’.&, - =- 
DO YOU W I S H  TO DESCRIBE A PROJECT (YES OR NO)? 

ENTER THE START S T I F I E D  INTEGER 
BETWEEN 1970 AND THE WST YEAR 
(1990 IS THE . DEFAULT LAST YEAR).  

- -&-. - -  - a 
_ I  - . -.-. Y 

-a a -  
Q .**e 

HE SIMULATION 

YEAR: 

/// ERROR YEAR IS NOT,BETWEEN 1970 AND 1990 / f /  

ENTER THE STARTING YEAR AS A LEFT J U S T I F I E D  INTEGER 
BETWEEN 1970 AND THE LAST YEAR O F  THE SIMULATION 
(1990 IS THE DEFAULT LAST YEAR).  . 

(2) 1797 

_e 

. *  . _-- 
3. . 

. .. -. . .  

YEAR: 
1979 

ENTER THE LENGTH OF THE PROJECT I N  YEARS AS A 
L E F T  J U S T I F I E D  INTE.GER BETWEEN 1 AND 10. 

. . .  

‘ LENGTH: 1 .. 

(3)  5.. 
. 5 .  4 

L c 

// ILLEGAL CHARACTER I N  DATA, . 
// RETYPE THE INPUT LIST VALUES. 

* .  . .  a&.- 
. - -  (4) 50 . - _  -f”;.zr f-- 

-? -1 _-  . -  

/// ERROR-PROJECT LENGTH IS NOT BETWEEN 1 AND 10 /// 

U 
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I ,  

PR03ECT MANPOWER REQUIREMENTS: 
I '  

c -* 
'id 
- --?. YEAR 1: 170.00 

YEAR 2: 700 . 00 
8 c -- YEAR 3: 800 . 00 

YEAR 4: 800.00 
YEAR 5: 400.00 

..** 

OPERATING STAFF : 2 0 0  00 

ARE THESE CORRECT (YES OR NO)? 

. *  

Y 

P.A. M.A. 0LD YEAR CHLD T.A. . , Y.A. 

1970 1.54E+04 7.70E+03 3,27E+0.3 1.17E+04 1.76E+04 1.50E+04 

1972  1.51E+04 8.11E+03 ~ 4 . 7 7 3 + 0 3  1.25E+04 1.67E+04 1.49E+04 
1 9 7 3  1.423+04 7.82E+03 4.99E+03 1,25E+04 1.61E+04 1.47E+04 
1974  1.39E+04 7.67E+03 5.30E+03 1.29E+04 1.563;+04 1.45&+04 
1 9 7 5  1.393+04 7.63E+03 5.63E+03 1.35E+04 1.52E+04 1.43E+04 
1 9 7 6  1.38E+04 7.44E+03 5.79E+03 1.39E+04 1.48E+04 1.41E+04 

? 

(6) 1 9 7 1  1.543+04 8 . 1 0 ~ +  B3 4 
- 1 9 7 1  1,54E+04 8.10&+03 4.19E+03 1.238+04,  1.723+04 1.50E+04 

* .  

d 

(7) 1977  1.34E+04 7.12E+03 5.73E +03 

. WAITING FOR INPUT, FL=17100. . 

e 

1977 1.34E+04 7.12E+03 5.73Ert.03 1.42&+04 1.43E+04 1.38E+04 

1978 1 .29E+04 '  6.73E+03 5,54E+03 1.44E+04 1.38E+04 1.353+04 
1 9 7 9  1.26E+04 6 .41Et03 .  5.39E+83 1.46E+04 1.34E+04 1.323+04 
1980  1 .29Et04  6.333+03 5.48E+03 1.54E+04 1.31E+04 1.29E+04 

I T  ' RETURN KEY TO, CONTINUE 

, 
TOTAL 

- 
-_._ __-_ ___  .___- . _ _ _  . _, . 
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TOTAL 

6.96E+04 

7'. 21E+0 4 
7 . 21E+0 4 
7 . 04E+04 
6 . 99E+04 
7 . 02E+0 4 
6.99E+04 

6 . 86E+04 

6 . 69E+04 
6 . 56E+01 
6 . 61Et0  
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'L, 

W 
1 .  I - -:-. _ -  - , 
1 . *  
I *  
' r ^  

REGIONALI POPULATION 1971 I 
. I  

* ,  

AGE GROUP* RESIDENT TOTAL 
. r  

e 1  770, @ *  7711, 
_-  - -* 

1*4 37164 4 a t  3701 

ss9 56166, a *  Sb06(.  

10-14 66624 6662 , 
15-19 6766 $ 8  6766, 

2lb*z4 4 1896 4189, 

I 3114, 25m29 3114a. 0s 

'. * *  -. -. .. 

I .. . -  

I 
' 7  
I 

' .  

40-44 

I 

I 

I 

W 
152 

* 
I 



TOTAL 



. .  I 

e '  

REGIONAL:. POPUkATIUN 1973 ; 

. ... . . . .  

I 

c3 
' ? . -  - +:- 

e '  

REGIONAL:. POPUkATIUN 1973 ; 

AGE GROUP RESIDENT CONSTRUCTI,ON TOTAL 

062, 

3404, 

. .  

. .  
. .  

TOTAL 

062, 

3404, 



W 
* -"; 

. REGIONAL! POPULATION 1974 1 

AGE GROUP . . - R E S I D E N ~  C O N S T R U C T I O N   TOTAL^ 





BUSINESS 
SERVING .. 
TRUCKING 

R A O l O t V t P  

BUSNES SV 

PRINTS 

LUMUER. 

OTHER OUR 

R A ~ L H O A D S .  

. .  

OTHER TNP 

UTILITIES 

TOTAL 

I .  



I 

I 
. REGIONAL,! .. . .  EHPLQYHEHT 1972 8 .' . 

BAS1.C 

FOOD 0 ;  TRUCKING 59 .  , 

9 BUSINESS. 
SERVING .. 

I m J  
a -- - -=-. -. - 

:--i- F A @ R I . C S  01 R A D I O T V T P  3 9 7 ,  ' e - - +  
I ., . i*r  

T EX T 1.6 ES, 356,  BUSNESg S V  9 6 ,  ' 

APPARlEL I .. '28s 8 . GAS STAN 779,  44 a 

S AH H 1. L!, S -262,  OfHER RET 1628, 92 a 

-. - FURNITURE. . .  185, ANKS 354, I . OTHER OUR 78a 

.- PAPER 178 991; HAILROADS . .  434,  
_- 

- - .  
PRINTING , .,.. 77 8 637, OTHER TNP 131.a 

- SOAPS 17, QTHER PS 1062, U T I L I T I E S  123, 

B R I C K S  7438 ENTERTAIN 198, 1455, 

' . STONECCAY - -. . . 1821 - HEALTH. 566; 

STEEL! FA6 

I 

- 
S ~ K I O & S  2208, 

W 
T O T A L  JOBS 4 214069 

158 
' LQCA1, UNEMPLOYMENT ., RATE. 4 . e 0 3 9  



FURNITURE! 190, BANKS 354; OTHER DUN 

F'APLR 178 REAL' E S r E  990 ,  RAILROADS 

PR 1, N T . , r  I NG. 780 HOUSEWORK 637, OTHEN TNP 

SOAPS let OTHER PS 4061, U T I L I T I E S  

B R I C K S  79 ,  E N ~ E H ~ A I N  198, TOTAL 

.. 

- .  STONECLAY 186. HEALYn '566, . 

. 4  - STEEL' 8SCt 09 QTHER ' E  441,  

, I .  STEEL4 . .  TAB. 4 1 r  LAWYERS 637, 

METAL; NFi 3 9 ,  M U A R E  637, 

I 

I 

i 

i 

I 
I 
i 
i 

I 

SCHOOLS 2191, 
{ a d  

I GAL UNEMPLOVHENT RATE 4 0 s 9  159 

~ - fC?TAL JO'BS t . 21090, 
I 

,. 
I 

59 # 

396,  

96s 

44 ,  

92 ,  

4 3 4 *  

131 e 

1454 ,  



R E G J ~ O ~ ~ A L I  EMPLOY HENT 19 

BUSINESS 
s E v 1, NG BAS1,C 

375t TRUCKING 60 e 

TExTILgS. 361e .  BUSNES S V  97 e 

APPAREL( 332f . PRINTS 45 0 

.s A" I LLS - 2 5 9 ,  LUMBER 92 0 

W 
-% FOOD' - -:-. - -  - F A ~ R I C S ~  37% RAOIoTVfP 4108 .... . 

I .  

. a .  

I . . , . e  . 

.. -+ FUHNITYRE! .. 195e BANKS 345, OTHER OUR 78, _- 
.C - -  PAPER 17( REAL' ESTE 967;  RAILYOAOS 434, 

I - 
1 PRI,NTING+ 80 e HOUSEWORK . 622, OTHER TNP 131, 

OTHER PS 1 ~ 3 6 ,  UTILITIES * .  123, 
I .. 

I SOAPS 180 
~ 

B R I C K S '  88 t €NTERTA!N 193; TOTAL 147s. 

. .  STON€f)iiAY 1900 HEALTH ' 553; 

I Q T M g  EO 138, 

flEfAL NFI 401 HELf ARE 622, 

I . L - -  STEEL! 0f 



MISC HFGi  37, 

FAFiM,I.NG' 2686 ,  

MINING 398, 

. TOTAI, 5990? 

-.  .. 
-- -.- .<- . CUNSTRUCTION - 

S C H O O L S  2d72 f7 

T O T A L  JOBS a 21712, 

I '  161 
LOCAL UNEYPLOYHENT R A T E  a m e  

I )  



I 
' I  

1 ,  

. .  ... . . .  . . . .  

. .  
~ 

~ 
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C A P I T A L ,  C O S T S  

HOOlrS STREETS WASTE PARKS TOTAL 
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